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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opMupyeMoe NpU  U3YUYEHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyOinéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHo obnactu «MaTtemaTuka u
uHpopMaTukKa»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATHKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUUM Ha YriIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCSA:

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

(opMupOBaHUE NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh M HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBl M HaXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

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

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTUYeCKUX TeOopuid, (GopMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopmMupoBaHuEe YMEHHUS BIAJETh METOAaMH JI0KA3aTeIbCTB U AJITOPUTMOB
pElIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
GopMupoBaHuEe TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
000CHOBaHMM MaTEMATUYECKUX YTBEPKICHUN U POJIM AKCUOMATHUKH B IIPOBEIECHUH
JNEAYKTUBHBIX PACCYXKACHUMH;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEpeca K U3YICHUIO TEOMETPHUH;

dopmupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'C€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEaTbHBIX CHUTYyallUid, HCCIICIOBAHUS IOCTPOCHHBIX MOJIETICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBisArOTCS: «[IpsAMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema BpameHus», «BekTopel W  KOOpPAWHATH B
IPOCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
NOHSITHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEP)KAaTEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHH  paclpelesieTcss HE  TOJIBKO  TI0
coJiep KaTelIbHBIM JIMHHUSIM, HO | 110 rojaMm oOydenus. CojepikaHue o0pa3oBaHMsI,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodcii
POrpaMMBbl, pacHpeeICHHBIM I10 ToAaM OOydYeHHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00Yy4aroUIuXCsl, paCIIUpsisi U YriIyouss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHnHanuu  OOy4eHHS,  IOCTPOCHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOCCHEUYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOro npeamera «MareMaTukay;,

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieunBas IMPEEMCTBECHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsAMBIX B IPOCTPAHCTBE: IEpPECEKAIOLINECs,
napajielbHble U CKpelluBaromuecs mnpsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapamienbsHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HapPaICIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe M UEHTpalbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiyienbHOCTh TIIOCKOCTEH: mapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napasuiesIbHbIX MJIOCKOCTEH. [Ipocreitmmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
[IPOCTPAHCTBE, NPSAMbIE MapaJUICNIbHbIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYJIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsMOM 7O  TUIOCKOCTH,  TMpoeKuus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOT'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoOiCTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpansHuka. [lpusma: n-yrospHas
npu3Ma, psiMasi ¥ HaKJIOHHAs IPU3MBbI, O0OKOBask U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHpamMuna,
mpaBwiIbHas W yceu€HHas mnupamunbl. CBolicTBa péGep M OOKOBBIX TpaHEl
MPaBWIBHOM nUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKHU: NpaBUJIbHAS NpPU3Ma H
MpaBWIbHAS MHPAMUJA, TNpPaBWIbHAS TPEYroJbHAs MNHPAMUJIA W MPaBUIbHBIN
terparap, KyO. IlpeactaBieHue O NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JNONEKAadIP U UKOCADIP.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHPAMMIBI,
TeopeMa O IUIOLIAAY YCEUEHHOW TMPAMU/IBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
Napajiejenunea, CUMMETPUSA MPABUIbHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IIAPAMUBI.

BeKTopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXECHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pPa3JIOKEHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucrtemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXIYy KOOpJIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOod MexXay BekTopaMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[loHsTHS: UWIMHIpPUYECKAss TOBEPXHOCTb, KOHUYECKas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnosioxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue e
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka nmnuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Iapa u IM1apoBOTO
CerMeHTa.

KoMOuHanum Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojJo uuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHON B MHOTOTPAHHHUK WA TEJIO
BpAIIICHMSI.

[Tnomaas MOBEPXHOCTH MWIMHAPA, KOHYCA, TIomanas chepsl U €€ dacTe.
ITonobue B mpocTtpancTBe. OTHOmIEHHE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooHbIx Guryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOIOB.



[TocTpoeHne ceueHnit MHOIOTPAHHUKOB U TEJ BPAIEHUS: CEUCHUS TUIIMH]Ipa
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauum Haja  BekTopamu. BekrTopHoe
YMHOXEHHE BEKTOpOoB. (CBOICTBAa BEKTOPHOrO YMHOXeHHUdA. [IpsiMoyronbHas
cucTemMa KoopauHat B npoctpancTBe. KoopauHaTtel BekTopa. PasnoxkeHnue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHIEHUH TeOMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHUIN: TapauielbHBIA TEPEHOC,
LHEHTpaJIbHAsA CUMMETpHUS], 3€pKajdbHasi CUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPaXKAAHCKOM MO3UIIUKN 00YyJaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKECHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHUS B
HWHTEpEcax 3/I0pOBOTro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi (pU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccnrt W pPeaTn30BBIBATH COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BJIMSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OICHKM WX BO3MOXHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eATeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISBJISATh M XapaKTePU30BaTh CYIISCTBCHHBIC IMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJIeIICHHs] TIOHSATUHM, YCTaHABIMBATh CYHIECTBEHHBIN MpPU3HAK KiaccU(]UKaIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BbIOMpaTh cmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUKA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpyMOIMHME  MPOTUBOpPEYHE,  MpodIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIHHO CIIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 0ObeKTa, IBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMu, IBICHUSIMU, TTPOIIECCAMH;



CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TAKXKe BBIIBUraTh
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy pEIICHUs 3ajayw,
KOMMEHTHUPOBATH MOJTYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHns, COIMOCTaBIIATh CBOM CYXACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuanora, oOHapy)KMBaTh Pa3jMdue U CXOJICTBO TO3UIIUKM, B KOPPEKTHOUN (opme
dbopMyTHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM WH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HaHUSA
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYeCKOM 3a/1auH;

MPEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yibTaTa LENH U YCIOBUIM, OOBSCHATh IPUYUHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, HOPUHUMATh 1eJlb COBMECTHOMU
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMbI» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTrMMHU YJ€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 knacca oOyqaromuiicst HAyIUTCS:

e CBOOO/JIHO ONEPUPOBATh OCHOBHBIMU TIOHSTHUSAMH CTEPEOMETPUH TPU
pelieHny 3a1a4 ¥ MPOBEICHUH MAaTEMAaTUUECKUX PACCYKICHUM;

e IPUMEHSITh aKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUH
reOMETPUUECKHUX 3a/1a4;

e KJJacCCU(UIIUPOBATH B3aUMHOE PACIOJOKEHHE NPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJTHO  OMEpUpOBaTh TMOHSATUSMH, CBSI3AHHBIMA C  yrjaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOT paHHUKAMU;

e CBOOOJTHO pacIio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHHUKOB (Tpu3Ma,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienumne, Ky0);

e KTaCCU(UIIUPOBATH  MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHUSA  JUIS
KJIaCCH(UKAITIH;

e CBOOOJTHO  OINEPUPOBATH  TOHSTHSIMH, CBA3aHHBIMH C  CEYCHHEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBITIOJTHSTh napajienbHoe, [IEHTPAITLHOE u OpPTOTOHAJIBHOE
POEKTUpPOBaHUE (UTYP HA TIIOCKOCTH, BHITIOIHATH M300pakeHUus (Guryp
HAa MJIOCKOCTH;

e CTPOUTH CEYCHHSI MHOTOTPAHHUKOB PAa3JUYHBIMA METOJIAMH, BBITIOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BEIYUCIISITH TUIONIAINA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MTpU3Ma, MHUPaAMHUIA),
FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;



e CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CHMMETPUS B TIPOCTPAHCTBE, ILICHTP,
OCh W TUIOCKOCTh CHMMETPUHU, IICHTP, OChb M IUIOCKOCTh CHUMMETPHH
durype:;

e CBOOOJTHO OTEPUPOBATH TMOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJWHATaM B IIPOCTPAHCTBE;

e BHITIOJHSATH JCHCTBUS HAJl BEKTOPaMU;

epeCIIaTh 33/Jlayd Ha JOKA3aTeJIhCTBO MATEMATHYECKUX OTHOIICHHH W
HAXO0XJICHUE TCOMETPUYCCKUX BEIMYHUH, MPUMEHSSI WU3BECTHBIC METO/IbI
NP PEIICHAN MAaTeMaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

e IPUMCHATh  MPOCTEHIINE TPOrpaMMHBIC CPEJICTBA W DJICKTPOHHO-
KOMMYHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPUUCCKUX 3a/1a4;

e U3BJICKATh, MPEOOPa3OBBIBATH W HWHTEPIPETHPOBATH HWHEOOPMAIUIO O
NIPOCTPAHCTBEHHBIX T'C€OMETPUYCCKUX (DUTypax, TPEJACTAaBICHHYIO Ha
yepTekax M pUCYHKaX;

e IPUMCHATh  TIOJYYCHHBIC 3HAHWS HA TMPaKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh pPEajbHbIC CUTYAIllUH, MPUMEHATh M3yYCHHBIC TOHATHS B
npolecce IMOMCKAa  PEIICHHs  MaTeMaTHYeCKH  COPMYITUPOBAHHOU
poOJIEMBI, MOJICIMPOBATh PCaNbHBIC CUTyallMM Ha S3BIKE T'COMETPHH,
UCCIICIOBATh TTOCTPOCHHBIC MOJCIIH C UCIOJIb30BAHHEM T'€OMETPHUYCCKHX
NOHSATHM W TEOpeM, ammapara aireOpbl, pemiath MPakTHYEeCKUe 3a7add,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIIMUNH;

e UMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

e CBOOOJTHO OMEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

e OTIEPUPOBATH MOHATHIMH, CBS3aHHBIMH C TEJIaMU BpAIICHUS: HUIHMHAPOM,
KOHYCOM, chepoit U mapom;

e PacIO3HABaTh TeJa BpalleHus (IWIUHAP, KOHYC, chepa U map) u 0ObACHSITH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

e KJIaCCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEPHI U MIIOCKOCTH;

e BEIYUCTISITh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHus,
00BEMBI ¥ TUIONMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJTHO OMEpUPOBATh TMOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIUSIMH TE
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIIICHHUS,;

e BEIYUCTISITh COOTHOIICHHSI MEXKIY TIIOMAIIMHA MOBEPXHOCTEH M 00BbEMaMu
MMOJOOHBIX TEI;



e u300paxkaTh H3ydaemble (UTYpHI, BBIMNOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEXU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAIICHMUS;

e U3BJIEKATh, MHTEPIPETHUPOBATb W NpeoOpa3oBbIBaTh HHPOPMALUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

e CBOOOTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITMIOJHSAThH ONEPALMK HAJl BEKTOPaMU;

* 33]1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pellIaTh FT€OMETPUUECKHUE 3a/1a4l Ha BHIYUCIICHUE YIJIOB MEXKY MPSMbBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSTHUN OT TOYKHU JI0 TUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a NP PEILICHUH;

e CBOOOJTHO OMNEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C JBUJKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

e BHITIOJIHATh U300paKEHUsT MHOTOTPAHHMKOB W TEJ BpAIICHUS TIPH
napajyieIbHOM — TEPeHoce, IEHTPATIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHus mogo0us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TEJNl BPAIEHHUSA: CEUCHHS LUIUHAPA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYca (MapasuiebHbIe
OCHOBAHHUIO ¥ MPOXOSIINE Yepe3 BEPUINHY ), CEUCHUS Iapa;

* ICIIOJIb30BaTh METOABl TOCTPOEHUS CEYEHUH: METOJ CJIEHOB, METOA
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IIOCKOCTH;

e JOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

e IPUMEHATh TE€OMETpHYeckre (akKThl I PEUICHUS CTEPEOMETPUYECKUX
3a/1a4, MPEANoJIaralllinX HECKOJbKO IIAroB PEIICHHs, €CIH YCJIOBUS
IPUMEHCHHS 3aJ1aHbl B SIBHOW U HESIBHOU dopme;

epelmIaTh 3a/la4d  Ha JOKA3aTeIIbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHSTH MOJYYEHHbIE 3HAHMS Ha MPAKTUKE: CPABHUBATH, AHAIU3UPOBATH
U OIICHUBATh pEAIbHBIE CUTYyallUW, MPUMEHSITh H3yUYEHHbIC TOHATHS,
TEOpEMBI, CBOWCTBA B IIPOLIECCE IIOMCKAa PEIICHHs MaTeMaTU4YeCKU
chopMyTHpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIC CUTYaIlMH Ha
A3BIKE TEOMETPUH, UCCIEN0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TMOHSITUH M TEOopeM, ammapara aiareOpbl, peniaTh
NpPaKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXO0XXICHUEM T'€OMETPUUYECKUX
BEJINYMH;

e UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM YacTu (pyH/IaMeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos
Ne HaunmeHoBaHMe pa3jeioB DJIeKTpOHHbIe (L (POBbIE)
n/nl | ¥ TeM NPOrpaMMbI Beero Koutpoububle pakTirieckue o6pasoBaTe/ibHbIE pecypchbl
padoThI padoTsbI
1 BBenenue B ctepeomeTpuio 22 1
2 B3anmHoe pacrnionoxeHue v 1
MPSIMBIX B TIPOCTPAHCTBE
[TapamiensHOCTE NPSAMBIX U
3 TUTOCKOCTEH B 8 1
IPOCTPAHCTBE
[TepieHAMKYISAPHOCTH
4 MPSIMBIX | TNIOCKOCTEH B 25 1
MIPOCTPAHCTBE
VYTIIBl U pacCTOSIHUS 16 0
MHororpaHHUKH 8 1
7 BekTopsl B mpocTpaHcTBE 12 2
8 [ToBTOpEHUE, 0000IICHNE 1 4 1
cucTeMaTH3allHs 3HAHUI
OBUIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOI'PAMME




11 KVIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

JyekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

19

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3AITUs
3HAHUM

15

O0BéM
MHOTOTPaHHUKA

17

Tena BpameHus

24

IInomamu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX
TEI

JBrkeHust

[ToBTOpEHME,
000011IeHHE U
CHCTEMATHU3aLIH
3HAHUI

14

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

IToBTOpEHME:!
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

[ToBTOpEHUE: Teopema
[Mudaropa Ha naockocTu

[ToBTOpEHME TIITAHUMETPUU:
Teopema Menenas. Pacuersl
OTPE3KOB B TPEYTOJIbHUKAX

[ToBTOpEHUE MIIAHUMETPUU:
Teopema o
MIPOMOPIIMOHAIBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

[ToBTOpEHME TIITAHUMETPUH:
IInomanu; cBoiicTBa
maomazaeit. Ilnomamu
101I00HBIX uUryp

BxopHas KOHTpOIbHAS
pabota




[Tonatusa crepeomerpun:
TOYKa, MpsiMasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBHiIa M300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napajIebHbIX IPSIMBIX
(0Tpe3KoB), CepeIMHBI
oTpe3ka

OcHOBHBIE TIpaBUIIA
n300pakeHusI Ha PUCYHKE
IUIOCKOCTH, MapauleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

[TonsTus: nepecekaronmecs
IUIOCKOCTH,
TepeceKarIuecs npsmas u
IUIOCKOCTD;
MOJIYTTPOCTPAHCTBO

10

MHororpaHHHKH,
n300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB




11

MHororpaHHukH,
n300pakeHNe MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

13

AKCHOMBI CTEpPEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

14

AKCHOMBI CTEPEOMETPHUH U
TIePBBIE CIIEICTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IJIOCKOCTEHN

15

AKCHOMBI CTEPEOMETPHH H
TIePBHIC CIICICTBUS U3 HUX.
CriocoObl 3a/1aHHS IPSMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U
MI0CKOCTEMN




16

N3o0paxkenue ceueHuit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 Uux
peopa. M3obpaxeHue
MepeceyeHus MOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMH IIBETAMHU

17

N3obpaxenune ceueHnit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOPBIE TPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaMU

18

N3obpaxenue ceueHnit
MUpaMHIbl, Ky0a U IPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3ob6paxenue
MepEeCeYeHUs OTYUCHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MIOCTPOECHHBIX CEYEHUN
pa3HBIMH LIBETAMHU




19

Meton cnenoB i
IMOCTPOEHUSI CEUCHUI

20

Meron cienoB s
MOCTPOEHUSI CEUECHU .
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

21

[Tonarus: nepecekaromuecs
IIJI0CKOCTH,
IepeceKaroIuecs npsamas u
IIJIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

22

KouTtponsHas padora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

23

B3anmHoe pacrnosoxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiecs npsmsie.
[Ipuznaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHble psSIMBIE B
MIPOCTPAHCTBE




24

Teopema o CylecTBOBaHUU
U €AMHCTBCHHOCTHU Hp?[MOfI
MapajyIeIbHON TAaHHOU
IPSIMOM, IPOXOIALLEH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeXalen Ha JaHHOU
npssMol. Jlemma o
MepeceyeHNH MapaieIbHbIX
MPSAMBIX IIJIOCKOCTBIO

25

[TapamensHOCTB Tpex
npsMbIX. Teopema o TpEx
napajuieNbHbIX TPSIMbIX.
Teopema o
CKPEIUBAIOIINXCS MPSMBIX

26

[TapannensHoe
npoektupoBanue. OCHOBHbIE
CBOMCTBA MapajlieIbHOTO
MIPOEKTHUPOBAHUS.
N300paxkenue pa3HbIX
¢buryp B napamienbHOu
MPOEKIINH

27

LlenTpanbHas npoeKIus.
Yron ¢ coHanpaBJI€HHBIMU
CTOPOHAMU. YTOJ MEXIY
MPSIMBIMU




28

[TonATHA: mapamIeNbHOCTh
MPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

29

I'eomerpuueckue 3agaun Ha
BBIYHUCIICHUC U
JI0KA3aTeNIbCTBO, CBSI3aHHbBIEC
C NapaJJIEIbHOCTBIO MTPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE

30

[TocTpoenue ceuenus,
MIPOXOAIIErO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEkKE U
napajuieJIbHOTO JPYrou
npsmoii. Pacuér oTHoIIEHUA




31

[TapamienpHas npoexkuus,
MPUMEHEHHE JIIIS
IIOCTPOEHUSI CEYEHUM KyOa 1
napauienenumnena. CpoiicTBa
napaiesienuresia i Mpu3Mbl

32

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky nmapamieabHOCTH
JBYX INTOCKOCTEN

33

TeopemMa o mapauieIbHOCTH
H SIMHCTBEHHOCTH
IJTOCKOCTH, TPOXOASIIEN
yepes TOUKy, He
MPUHAJICIKAILYIO TaHHOM
IUIOCKOCTH U CIICJACTBUSA U3
Heé

34

CaolicTBa napasuieIbHbIX
IJIOCKOCTEH: 0
NapajuieIbHOCTH IPSIMBIX
repecevyeHus: npu
MEPECEUCHHH JIBYX
NapajuieIbHbIX JIOCKOCTEN
TpeThEN




35

CpoiicTBa napasuieabHbIX
TUIOCKOCTEH: 00 OTpe3Kax
MapajvIebHBIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
napaieIbHBIMH
TUTOCKOCTSIMU; O
IIEPECEYECHUH IIPSIMOM C
JBYMSI TIapaJICTbHBIMU
TUTOCKOCTSIMU

36

CBoiicTBa napayIenbHbIX
MIJIOCKOCTEHN: 00 OTpe3Kax
napajieNbHbIX TPSIMBIX,
3aKJITIOYEHHBIX MEXIY
napaiebHbBIMU
MJIOCKOCTSIMU; O
MepeceyeHUH MpsMOii ¢
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

37

KonTtponsHas padorta
"[TapannenbHOCTh NPSAMBIX U
jIockocTen"

38

IIpssMOyroabHBIH
napasiesnenunen; Kyo;
HU3MEPEHUs, CBONCTBA
IIPSIMOYTOJIBHOTO
rapajuiejenumnena




39

Teopema o quaroHayu
MPSIMOYTOJILHOTO
napajienenurena u
CIICACTBUE U3 HEE

40

CaoiicTBa Kyba u
IPSIMOYTOJIBHOTO
napauleenunesa

41

Brrunciienue yiMH 0Tpe3KOB
B KyO€ U MpsIMOYTOJIbHOM
napajuieNienumnesie

42

Yron mexay
CKPEITUBAIOIINMHUCS
TIPSMBIMH

43

[Toctpoenue yria mexay
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU

44

[TocTpoenue yria Mex Iy
CKpEIMBAIOIIUMHUCS
MPSIMBIMU

45

[lepneHuKyIIpHOCTH
MPsIMOM U TJIOCKOCTH.
IIpuznak
MEePIEHIUKYIISIPHOCTH
MPSIMOM M TJIOCKOCTHU

46

[IepnieH AUKYJIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU




47

Teopema o cyliecTBOBaHUU
U €IMHCTBEHHOCTH MPSAMOH,
MIPOXOALIEN Yepe3 TOUKY
MIPOCTPaHCTBA U
NEPIEHIUKYISIPHON K
IJIOCKOCTH

48

Ilnockoctu n
NEPIEHINKYIAPHBIE UM
HpHMBIe B MHOFOFpaHHI/IKaX

49

Ilnockoctu n
MepIEHIUKYIISIPHBIC UM
MpsSIMbIE B MHOTOTPaHHHUKAX

50

[lepnenaukynsip u
HakinoHHad. [loctpoenue
MEePIEeHIUKYIIApa U3 TOUKH
Ha IPSIMYIO

51

[lepnenaukynsip u
HaknoHHas. [Toctpoenue
MEePIEeHIUKYIIApa U3 TOUKH
Ha IPSIMYIO

52

Teopema o Tpéx
MepHeHIuKyIsapax (mpsmast
u oOpaTHast)

53

Teopema o Tpéx
NepIeHANKYIsApax (mpsmast
u oOpaTHast)




54

ITonck nepneHIuKyIsapHbIX
HpﬂMI)IX C IIOMOIIBHO
NEPHEHINKYIISIPHBIX
MI0CKOCTEH

55

OpTtoronanbHOE
MTPOCKTHPOBAHKE

56

[TocTpoenue ceuenuii Kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMHJIbI C TOMOIIBIO
OPTOTOHAJIBLHOM IIPOEKIINU

57

[TocTpoenue ceuenuii kyoa,
MPU3MBI, TPaBUJIBHOU
MUPaMHJIbI C TOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

58

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJILHO IJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

59

IIpuznak
MEePIEHIUKYISIPHOCTH
MPSAMOM U TIIIOCKOCTH KaK
CIEACTBUE CUMMETPHUH




60

KontponsHas padora
"B3aumHoe pacroyioxeHue
MPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

61

Paccrosaue mexnay nByms
TOYKaMH

62

CriocoObl OIyCcTUTh
NEPIEHINKYIIAPDI:
CUMMCTpPUsA, CABUT TOYKHU I10
MapajuIeIbHON IPSAMOM

63

PaccrosgHne oT TOUKH 110
pSIMOM

64

PaccrosHue oT TOUKH 11O
MIJIOCKOCTH, PaCCTOSTHUE OT
NPAMOM A0 IIIOCKOCTH

65

Paccrosinne mexay
CKPEITUBAIOIIMMHUCS
MIPSMBIMHU

66

Brruncienue paccrosaHuit
MEXIY CKPEIMBAIOIIUMUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOMI
MJI0CKOCTH

67

Yron mexnay
CKpEIIUBAIOIINMUCS
MPSIMBIMU B ITPOCTPAHCTBE




68

Yron mexny
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTPAHCTBE

69

Yrois Mexay npsamMoun u
IJIOCKOCTBIO

70

Yros Mex 1y NpsMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHS
B IIPOU3BOJILHOM
TPEYroJIbHUKE, TeOpeMa
KOCHHYCOB

71

JIByrpaHHBIN yroJl.
CBOMCTBO JINHENHBIX YIIIOB

JBYTPAHHOTO yIiia

72

JIByrpaHHbIN yroJ.
CBOWCTBO JIMHEMHBIX YTJIOB

JBYTPAHHOTO yIiia

73

[TepnienqukynsipHbIS
miockoctu. CBoHCTBA
B3aHMHO
MIePIEeHIUKYIIIPHBIX
IUIOCKOCTEH

74

[lepneniuKynsapHbie
miockoctu. CBoHCcTBa
B3aUMHO
MEePIEHIUKYISIPHBIX
IIOCKOCTEN




75

[Ipusnax
MEPIEeHIUKYIIPHOCTU
IJIOCKOCTEM; TeOpeEMaA O
IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEPIEHIUKYIIIPHBIX TPEThel
IIJIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBeHCTBa JUIs
TPEXTPaHHBIX YIJIOB.
Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO

yria

77

3ama4yy Ha TO0Ka3aTeIbCTBO U
HCCIEI0BAHNE, CBI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

78

KountponsHas paborta
"[lepnieHIUKYISIPHOCTD
MPSMBIX U IJIOCKOCTEH"

79

CucreMaTu3anus 3HaHUHU
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

80

IIpusma. Ilpamas u
HAaKJIOHHAs IIPU3MBL.

81

IIpusma. IlIpaBunbHas
rpu3ma




[IpssmMot mapajuienenunes,

82 MPSIMOYTOJIHbHBIN
napajuiesienumnes, Kyo

83 [Mupamuna. Buasr mupamu.

84 [Inpamua. ITpaBunbHas
MpaMuIa
BrITTyKITbIE MHOTOTPAHHUKH.
Teopema Diinepa.

85 [IpaBubHBIC U
MTOJTYTIPAaBUIIBLHBIC
MHOTOTPaHHUKH

86 KonTtponbHas padoTa
"MHororpaHHuku"
[TonsiTue BexkTopa Ha

87 IUIOCKOCTH U B
MPOCTPAHCTBE

88 CymMMa BEKTOPOB

89 Pa3nocTh BekTOpOB

90 [TpaBuio nmapamienenurnena

91 YMHOXEHHE BEKTOpa Ha
YHCII0
Pasnoxxenue BekTopa 1o

92 0a3ucy TpEx BEKTOPOB, HE
JIeKaAIUX B OOHOMU
IUIOCKOCTH

93 CkansipHO€ MPOU3BENECHUE




Beluncnenue yria Mexay

94 1
BEKTOpaMH B IPOCTPAHCTBE

95 [Ipocrenmmue 3anauu ¢ 1
BEKTOpaMH

9% [Ipocrenmme 3anauu ¢ 1
BEKTOpaMH

97 [Ipocrenmme 3agauu ¢ 1
BEKTOpaMH

98 ‘ISOHTpOHBf-‘IaSI pabota 1

BexkTopsl

99 O60061enue u 1
CHUCTeMaTH3allusl 3HAHUI

100 O60061enue u § 1
CHUCTEMAaTH3alMsl 3HAaHUH

101 Hrtorosast KOHTpoOJIbHASA 1
pabota

102 O60061enue u } 1
CUCTEMAaTH3alMs 3HAaHUU

OBIIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

[ToBTOpenue:Ilonstue
BEKTOPA Ha MIIOCKOCTH U
B npoctpaHcTee. Cymma
Y Pa3HOCTH BEKTOPOB

[ToBTOpEHME:
YMHOKEHUE BEKTOpa Ha
YHUCII0, Pa3JI0KEHUE
BEKTOPA IO TPEM
HEKOMIUTAHAPHBIM
BEKTOPAM

[ToBTOpEHMeE:
[IpumeHeHre BEKTOPHOTO
METO/1a K PEIICHUIO 3314

Koopaunats! BekTopa Ha
TJIOCKOCTH U B
MIPOCTPAHCTBE

CkansipHoe
IIPOU3BEACHNE BEKTOPOB
B KOOpJIMHATaX




Pewmrenne npocrenmmx
3a/1a4 CTEpPUOMETPHUHU B
KOOpJuHaTax

YpaBHEHHE NPAMOH,
MPOXOISIIEN Yepe3 ABE
TOYKH

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHCHHUE
IJIOCKOCTHU B OTPE3Kax

B3anmHoe pacrnosnoxeHnue
MPSMOM U TIIIOCKOCTH B
KOOpAMHATAX

10

YpaBHEHHE MIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

11

AHaAIUTUYECKUE METO/IbI
pacuéra yriia Mexuy
MPSIMBIMU B
MHOTOTPaHHUKAX

12

BekropHoe
MIPOU3BE/ICHUE

13

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMUPOBAHUE




14

JInHelHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

15

AHanmuTu4yeckKue MeTOIbI
pacdéra yria Mexay
IIOCKOCTSIMU B
MHOTOIpaHHUKaX

16

dopmyna pacCTOSIHUSA OT
TOYKH 0 IINIOCKOCTHU B
KOOpAMHAaTax

17

Haxoxnenue paccrosinuit
OT TOYKH JI0 INIOCKOCTH B
KyOe

18

Haxoxnenue paccrosinuit
OT TOYKH JIO0 INIOCKOCTH B
MPaBUIILHON TUPaMUJIC

19

KontponbHas padoTa
" AHamuTu4deckas
reomerpus"

20

CeueHus
MHOTOTPaHHUKOB:
CTaHJIapTHHIE
MHOTOTPaHHUKHU




21

Ceuenuga
MHOTOTPAaHHUKOB: METO]]
CIIEOB

22

Ceuenus
MHOTOI'PaHHUKOB:
CTaHJIapTHBIE IIOCKOCTH,
MEePECEUCHUS MPAMBIX U
IJIOCKOCTEH

23

[TapannensHble IpsIMBIE U
IUIOCKOCTH:
napajiesIbHble CeUeHUs

24

[TapannensHbIe IPAMBIE U
TUIOCKOCTH: PACUET
OTHOILIEHUN

25

[TapannensHble npsiMbIE U
IJIOCKOCTH: YTIIbI MEXKTY
CKpEIHMBAIOIIUMHUCS
MPSIMBIMU




26

[IepnenqukynspHbie
MPSIMBIE U TUIOCKOCTH:
CTaHJAPTHBIE NapbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH
MHOTOTPaHHUKOB

27

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
MEePIEHIUKYIISIpax

28

[IepnenqukynspHbie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

29

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAJICH,
cooOpakeHHs TI0100us

30

[ToBTOpEHHE: MIIOIIAAN
MHOTOYTOJILHUKOB,
(bopMyIBI TS TIIOMIAIEH,
cooOpaxeHus moao0us




31

[ToBTOpenue: monaau
MHOTOYTOJIbHUKOB,
(hopMyITBI TS TUTOINAICH,
CO00paxeHus moa00us

32

[Inomanu ceuenni
MHOTOTPaHHUKOB:
IIJIOIA TN TOBEPXHOCTEH,
paspe3aHus Ha 4acTH,
cooOpakeHus TI0100us

33

IInomanu ceueHnit
MHOTOTPaHHUKOB:
TJTONIA1 TIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

34

KonTtponsHas pabora
"I[ToBTOpEeHUE:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

35

0O0BéM Terra. O0beEM
MPSIMOYTOJIBHOTO
napauiesienune ia




36

3anaun 00 yIBOCHHUH
Ky0Oa, 0 KBagparype Kyoa;
O TPUCEKIIUH yriia

37

CrepeoMerpuueckue
3aJjauM, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJTBHOTO
napauleenunesaa

38

[Ipuknagseie 3anaun,
CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMa
MPSMOYTOJIBHOTO
napajuiesienumesa

39

O0BEM TIPSIMOI TPU3MBI

40

CrepeomeTpuyeckue
3a/lauu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
NPSAMOU MPU3MBbI

41

[Ipuknanueie 3anauu,
CBsI3aHHBIE C 00BEMOM
MPSAMOUN MPU3MBbI

42

Brruucnenue o0bEM0B
TEJI C IOMOLIBIO
OIIPENENEHHOTO
uHTerpana. O6sem
HaKJIOHHOUM TIPU3MBI




43

Brruncnenue 0066M0B
TEJI C TIOMOIIBIO
OMPENEIIEHHOTO
uHTerpana. Oosem
MTUPAMU/IBI

44

®dopmya 06bpEMa
nupamuabl. OTHOIIEHUE
00bEMOB IMUPAMU]T C
00LIUM YTJIOM

45

dopmyna 06pEMa
nupamusl. OTHOILIEHUE
00bEMOB MMHPAMHU]T C
001muM yriom

46

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbIE C
00BEMaMU HAKJIIOHHOM
MIPU3MBI

47

CrepeoMeTrpuueckue
3a/lauu, CBSI3aHHbBIE C
o0bEMamMu MHUPaMUIbL

48

[Ipuknanueie 3a1a4u MO
teme "O0BEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
HaKJIOHHOM TPU3MBI




49

[Ipukiagueie 3aga4u 110
teme "O0BéMbI TEN",
CBSI3aHHBIE C 00BEMOM
T PAMUJIBI

50

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosHus
JI0 TNIOCKOCTH

51

KonTtponsHas paborta
"O6bEéM MHOTOrpaHHUKA"

52

HwmmHapuyeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKOU
MTOBEPXHOCTH

53

Humusap. [psamoi
KpYroBOM LIUIUHJP.
[Tnomaas moBepXHOCTH
UWIHHIpA

54

Konunueckas
TTOBEPXHOCTb,
oOpa3ymolire KOHHYeCKOM
noBepxHocTu. Konyc

55

Ceuenue KoHyca
IJIOCKOCTBIO,
napaieIbHOM MI0CKOCTH
OCHOBAHMS




56

VY cedy€HHbI KOHYC.
N3006pakeHne KOHYCOB U
YCCUYEHHBIX KOHYCOB

57

[Tnomans 6oxoBOM
MMOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCA

58

[Tmomane 6oxoBOM
MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCa

59

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEYEHUI
UWIMHPA, KOHYyca

60

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEYCHHI
UWINHPA, KOHYyCca

61

HpI/IKJ'IaI[HLIe 3aga4du,
CBA3aHHbBIC C TUIIMHAPOM

62

HpI/IKJ'Ia,[[HLIe 3aJga4du,
CBA3aHHbBIC C TUIIMHAPOM




63

Cdepa u map

64

[lepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanwne mapa u cdepsr
IIJIOCKOCTBI0. Bun n
n300paxkeHue mapa

65

[lepeceuenue chepsl u
1apa ¢ II0CKOCTBIO.
Kacanue mapa u cdepsl
MI0CKOCTRIO. Bua n
n300paxkeHue mapa

66

VYpaBuenue chepsl.
[Tnomane cheprr u e€
yacTei

67

CummeTtpus chepsl U
napa

68

CrepeomeTpuyeckue
3aJ]auu Ha
JI0Ka3aTebCTBO H
BBIUMCIICHUE, CBA3aHHBIC
co cdepoli U mapom,
MOCTPOCHUEM UX CCUCHUIA
TJIOCKOCTBIO




69

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYHCJICHUEC, CBSI3aHHBIC
co cepoii u mrapom,
IMOCTPOCHUEM UX CEUCHUH
TIOCKOCTBIO

70

[Tpuxknagneie 3a1ayu,
CBsI3aHHbIE CO chepoii u
apom

71

[ToBTOpEHME:
OKpYKHOCTb Ha
IIIIOCKOCTH, BBIYMCIICHUA
B OKPY)KHOCTH,
CTaHJapTHBIC TTOA00US

72

Pazanunsie KOM6I/IHaHI/II/I
TCJI BpalllCHUA U
MHOTI'OI'paHHUKOB

73

3agaun o teMme "Tena u
MOBEPXHOCTH BpamieHus"

74

3agauu 1o Teme "Tena u
MOBEPXHOCTHU BpauieHus"




75

KontponsHas pabora
"Tena u NOBEPXHOCTHU
BparieHus"

76

O06bEM IUIMHApA.
Teopema 06 00bEME
PSIMOTO IMJIHHIPA

77

Brruucnenue 00bEM0B
TEJ ¢ TIOMOIIBIO
OMPENEIIEHHOTO
unTerpaia. Oobém
KOHyca

78

[Tnomanu 6oxoBoM 1
MTOJTHOW MTOBEPXHOCTH
KOHYCa

79

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB
UWIMHPA, KOHYyca

80

[IpuknaaHbie 3a1a49M 110
teMme "OO0BEMBI U
IUIOIIAIN TOBEPXHOCTEH

n

TCJI




81

O06BEM mapa u mapoBoro
cekropa. Teopema 06
00wvéme mapa. [Tnomane
cdepsl.
CrepeomMerpuueckue
3aj1a4M, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
1rapa, mapoBoro
CErMEHTA U IIapOBOTO
CeKTopa

82

[IpuknagHeie 3a1a4u 10
teme "OOBEMEI TeN",
CBSI3aHHBIE ¢ 00BEMOM
niapa ¥ rioliaabo
cthepsl. COOTHOICHHS
MEXTy TUTOIIAISIMH
MMOBEPXHOCTEHN U
00BpéMaMu ITOJOOHBIX TENT

83

ITonoOHsIe TETA B
MPOCTPAHCTBE.
N3menenue o0bEMa npu
noxoouu.
CrepeomeTpuyeckue
3aJ1a4M, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB
TeJl ¥ IJIomaaei
IOBEPXHOCTEN




84

KontponsHas pabora
"[Tnommaan mMOBEpXHOCTH
1 00BEMBI KPYTIIBIX TET"

85

JIBM>KEHUs MPOCTPaHCTBA.
OTobOpaxeHusl.
JIBMIKEHUS U paBEHCTBO
¢uryp. O6mue cBoicTBa
NBIDKEHUN

86

Bunnl nemkenuii:
MapajieabHbIN MTEPEHOC,
LEHTpaJbHAsl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MPSAMOI

87

[IpeobpazoBanus
nonoous. [Ipsmas u
ctepa Diinepa

88

FeOMeTpI/I‘IeCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA




89

Ob6o6maromee
noBTopenue 11 nonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3HAHMI:
"[TapamnensHOCTD
NPSAMBIX U ITIOCKOCTEN B
npocrpaHcTee”

90

O6o6maromiee
noTopenue 11 noustui
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3ALUS
3HaHuil: "BekTopsl B
npocrpasnctae"

91

Ob6o06maromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHuil: "BekTopsl B
npocrpanctae"




92

Ob6o6maromee
noBTopenue 11 nonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3Hanwmii: "O0bemM
MHOTOTpaHHUKa"

93

O6o6maromee
noBTopenue 11 nmousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3aLUs
3HaHui: "O0beM
MHOTOrpaHHUKa"

94

O6o6maromiee
noBTopenue 11 nousruit
Y METOJIOB Kypca
reomeTtpun 10-11
KJIACCOB, CHUCTEMaTH3alLus
sgagui: "[lmomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbix Ten"




95

Ob6o6maromee
noTopenue 11 nonsaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3Hanui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

96

Hrtorosast KOHTpOJIbHASA
paborta

97

Hrtorosas KOHTpoJIbHASA
pabota

98

[ToBTOpEeHME, 0600IIEHNE
M CHCTEMAaTHU3aLNs
3HAHUM

99

Hcrtopus pazButus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT Ui




100

Hcropus pazsutus
CTEpPEOMETPUHN KaK HAYKU
U €€ poiIb B Pa3BUTUH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pazsutus
CTEpEOMETPUN KaK HayKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

102

Uctopus pazButus
CTEPEOMETPUH KaK HAYKH
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. I'eometpus, 11 xknace/ Mepsnsak A.I'., Homuposckuii JI.A.,
[HonsaxoB B.M.; noxa penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHu4eHHON
orBeTCTBEHHOCTHIO M3naTensckuii neHtp «BEHTAHA-I'PA®y; AxuronepHoe
obmectBo «M3narensctBO «IIpocBenienue»

* Maremaruka: anre6pa 1 Hayaiaa MaTeMaTUYECKOTrO aHaJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

* Maremaruka. ['eometpus, 11 xnacc/ Mepansak A.I'., Homuposckuii JI.A.,
[MomsikoB B.M.; mon penakuueit [lononsckoro B.E., O61iecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiimonepHoe
obmectBo «M3naTenscTBO «IIpocBemnienne»

* MaTtemaruka: anrebpa v Hauajia MaTeMaTHYECKOTO aHali3a, TEOMETPUS.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
«3narensctBo «lIpocBenienue»



