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HOACHUTEJIBHAA 3AIINCKA

['eometpust siBAsieTcss OOHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOmero o0pa3zoBaHusl, TaK Kak 00eCIEeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MbllieHue,  (GopMHpyeMOe  MpU  U3YYCHHUH
00y4YaromMUMHCS TOHATUMHBIX OCHOB I€OMETPUHU, IIPHU JI0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKHU JIOTUUECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HETOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MNpPUOOpEeTeHus U
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMH 3aJlayaMu Kypca T€OMETPUU Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UIYypax M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAaHHUKM M TeEla BpalleHUs, KOHCTPYMPOBAaTh I'€OMETPUYECKUE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHUYeCKUX TeOopuid, (opMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeJbCTB W AJTOPUTMOB
pelIeHNs, YMEHUSI HUX MPUMEHATH, MPOBOJUTH JI0OKA3ATEJIbHBIE PACCYKJEHUS B
XOJI€ pelIeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
GopMupoBaHuEe TPEACTaBICHHUS O HEOOXOAMMOCTH JOKa3aTeIbCTB  IpU
000CHOBaHUHM MaTEeMAaTUYECKUX YTBEPKICHUIN U POJIM aKCHOMATHKHU B IPOBEICHUN
JNEAYKTUBHBIX PACCYXKACHUMH;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPEca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHOW T'E€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEaTbHBIX CHUTYallUi, HCCIACAOBAHMS ITOCTPOSHHBIX MOJENEH,
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 COCpPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTHYECKMX YMEHHH  paclpeleseTcss HE  TOJBKO  TI0
coJiep KaTelIbHBIM JIMHHUSIM, HO | 110 rojaMm oOydenus. CojepikaHue o0pa3oBaHMsI,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodcii
NPOrpaMMBbl, PACIPECIEHHBIM 0 T0JiaM OOYYCHUS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOMPOCaM O0yUaroIInecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
coOJII0/IeHneM MPUHIIUIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI 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  ycnmoBus s auddepeHnmanuu  OOydeHHS,  IMOCTPOCHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IPOTpaMM, OOECHEYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOro npeamera «MareMaTukay;,

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXKITY
o01uM 1 po(eccHoHaTbHBIM 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).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpellUBaroIuecs mnpsiMble. [Ipu3HaKu CKpelMBaIOIINXCS
npsiMbIX. [lapanienbsHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, HU300pakeHUE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: NapasuieibHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMpPSAMOM U IUIOCKOCTH, TeopeMa O MpsAMOu
NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEH: TMPU3HAK MEPHEHIUKYISIPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, TUHEHUHBIN YroJl JBYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — HapajulelIeNUIlel W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHukKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupamMuna,
npaBuUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHbIE MHOTOTpaHHUKM: NPABWJIBHAS NpU3Ma U
MpaBWIbHAS MNHPAMUJA, NpPaBWIbHAS TPEYroJbHAs MNHPAMUJIA W MPABUIbHBIN
terparap, KyO. IlpeactaBieHue O NpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadp,
JNONEKAdIP U UKOCADIP.



Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AUaroHaliu, YrJbl.
[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 IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXEHHSI BEKTOpOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pPa3JIOKEHUHM BEKTOpa MO TPEM
HEKOMIUJIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAYy KOOpIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOod MexXay BekTopaMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue TmoBepxHocTeid. Tema BpaieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnonoxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0Opaxenue e
BpallleHusI Ha TUIOCKOCTU. Pa3BépTka munuHapa u koHyca. Cummerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHnanuu Tenm BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAas OKojo uuiauHApa. Ilepeceduenne cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMHMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IWIMHIPA, KOHYCA, TUIOMaah chepsl U e€ JacTew.
ITonobue B mpocTtpancTBe. OTHOmIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooHbIx Quryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOIOB.



[TocTpoeHne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIIEHUS: CEUCHUSI TUIUHAPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEU 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 METOA MPU PEHICHUH TeOMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHUIN: TapauielbHBIA TEPEHOC,
LHEHTpaJIbHAsA CHUMMETpHUS, 3€pKajbHasi CHUMMETPHUS, TMOBOPOT BOKPYI MPSIMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMK 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOTo 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOMS, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnr W pPeaTru30BBIBATh COOCTBEHHBIC JKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
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 OLEHKU WX BO3MOXKHBIX
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 YeJIOBEUYECKOW 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

IMo3naBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUHM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiacCU(]UKaIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

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

BBISBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

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

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

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMYy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00bEKTaMU, SIBICHUSMH, TTPOIIECCAMH,



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

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TAKXKE BBIIBUIaTh
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 MHGOPMALMIO PA3IUYHBIX BHUJIOB 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 CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
uajora, oOHapy)KMBATh Pa3IM4YUe U CXOJICTBO TO3HWIIUKM, B KOPPEKTHOH (opme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBepcaJbHbIE Y4eOHbIE 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 MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYEeCKOM 3aJ1auH;

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



OLICHMBATh COOTBETCTBHE pe3yibTaTa LEIH 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 MpU 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€ ILITYpPMbI» M HWHBIE), BBIOJHATH 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 oOyJaromuiicst HAy9uTCS:

. CBOOOJHO ONEPHUPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPECOMETPHH TIPHU
pEIICHNH 3a7a4 U TPOBEJICHUH MaTEeMAaTHYECKHUX PACCYKIACHUH;

. NPUMEHSATh aKCHOMBI CTEPEOMETPUH W CIEACTBHUS W3 HHUX TMPHU PEHICHUH
TeOMETPUYCCKUX 33]1a4;

. KJIacCH(QUIIMPOBATh B3aWMHOE PACIIOJIOKCHHE TPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, PSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

. CBOOOJIHO  OMEpUPOBATH  MOHITHSIMH, CBSI3aHHBIMH C  yIJIaMH B
IPOCTPAHCTBE: MEXKY MPSMBIMH B TPOCTPAHCTBE, MEXKTY MPSMOU U TUIOCKOCTHIO;
. CBOOOJIHO OIIEPHPOBATH MOHSATHUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

. CBOOOJIHO pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (IIpHU3Ma,
nupaMua, MPSMOYTOJIBHBIN Mapauiesenue, Kyo);

. KIacCHPUIMPOBATh ~ MHOTOTPAHHHWKH,  BBIOWpas  OCHOBAHHS  JUIS
KJIacCU(UKaINH;

. CBOOOJTHO  OMEpUPOBATH  TOHATHSMHU,  CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

. BBITIOJHSTH MApaJIEIbHOE, IEHTPAIBHOE U OPTOTOHAJIFHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIMOIHATH U300paKeHUS PUTYD HA MIIOCKOCTH;

. CTPOUTH CEYCHHS MHOTOTPAHHUKOB Pa3MYHBIMU METOJAMU, BBIMOIHITH

(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y;

. BBIYHCIISIT IUIOMIAN TMTOBEPXHOCTEH MHOTOTPAHHHUKOB (MpHU3Ma, TUpamMuIa),
TCOMETPHYCCKUX TN C IPUMEHEHUEM (OPMYIT;

. CBOOOJIHO OTICPHPOBATH MOHATHAMH: CHMMETPHUS B IPOCTPAHCTBE, IICHTD,
OCh M TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U INTOCKOCTh CHMMETPUH (PUTYPHI;

. CBOOOJIHO OIIEpUPOBATHh TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;



U BBITIOJTHATH I[GflCTBHSI HaJ BCKTOpaMH;

U peimarte 3agadd Ha AO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOLICHUU U
HaxXOXXACHUC TCOMCTPUYCCKUX BCIIMYWH, IHIPUMCHAA HN3BCCTHBIC MCTOJbI IIpU
PEIICHUN MAaTCMATHUYCCKUX 3a1a4 IMOBBIICHHOTO 1 BBICOKOTO YPOBHS CJIIOKHOCTH,

. OPUMEHATh MPOCTEHINNE MPOTPAMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3aaY;

. U3BJIEKaTh, MPEOOPa30BbBIBATH M HMHTEPIPETHUPOBATH HMHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
pPUCYHKAX;

. OPUMEHATh  IOJIYYEHHBIE 3HAHUSA HAa  NPAKTUKE: CpPaBHUBATh U

aHAJIM3UPOBATH PEAbHbIC CUTYaIlMH, MPUMEHSATh U3YUEHHbIE TIOHITHUS B TPOLIeCcCe
MOMCKA PEIICHUS MaTeMaTUYECKH CPOPMYJIUPOBAHHOMN MPOOIEMBbI, MOJIETUPOBATh
peanbHbIe CUTYallMM Ha SI3bIKE T'€OMETPHUH, MCCIIENOBATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX MOHATHI U TeopeM, ammnapara aareopbl, pemarh
MPaKTUYECKUE 3a/1a4M, CBI3aHHBIC C HAXOXK/ICHUEM T€OMETPUUECKUX BEITMYMH;

. UMETh TIPEACTaBICHUs 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

. CBOOOJIHO ONEPUPOBATH TOHATUSMH, CBSI3aHHBIMU C ITWIMHIAPUYECKOM,
KOHUYECKOUN U chepruUIeCKO MOBEPXHOCTAMH, OOBICHAThH CITIOCOOBI TIOJTYUYCHUS;

. OIepUPOBATH MOHITHUSIMH, CBA3aHHBIMH C TEJIaMU BpALICHUS: HUIUHAPOM,
KOHYCOM, c(hepoil u mapom;

. pacrno3HaBaTh Teja BpanieHus (IWIMHIP, KOHYC, cdepa U 1map) U 0ObACHSIThH
CIIOCOOBI TOTYUYEHUS TEJ BPAIEHUS;

. KJIacCU(UIUPOBATH B3aMMHOE PACcIoiOKeHUe chephl U MIOCKOCTH;

. BBIUUCTISTh BEJIMYMUHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHus,

00BEMBI ¥ IUIOIIAAX TIOBEPXHOCTEW MHOTOTPAHHUKOB U TeNl BpallCHHS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

. CBOOOJTHO OMEPUPOBATH TMOHATUAMH, CBS3aHHBIMH C KOMOWHAIUSIMU Tell
BpAIllEHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIN B cpepy U OMUCAHHBIH
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

. BBIYHCIISITE COOTHOIICHHSI MEXAY IUIOIIAJSIMU TTOBEPXHOCTEH M 00BEMaMu
MOJTOOHBIX TEIT;
. n3o0pakaTb H3y4aeMble (UTYpBI, BBIOJHATH (BBIHOCHBIC) ILIOCKHE

YepTeXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpXy, COOKY, CHHU3Y,
CTPOUTH CEYCHHMSI TEJT BPAIICHUS;

. U3BIICKaTh, HMHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(MOpMAIUIO 0O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTeXaxX |
PUCYHKaX;

. CBOOOTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

. BBITIOJIHATH ONIEPALIMU HAJl BEKTOPAMH;

. 3a71aBaTh IJIOCKOCTh YPABHEHUEM B JE€KAPTOBOM CHUCTEME KOOPIMHAT;



. pemaTe TEOMETPUYECKUE 3a/1a4X HAa BBIYMCIIEHUE YIJIOB MEXAY NPSAMBIMU U
IJIOCKOCTSIMM, BBIYMCIEHHE PACCTOSSHUA OT TOYKM JI0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1A IIPY PELIEHUU;

. CBOOOJHO OINEpPUPOBATH MOHATHUAMH, CBS3aHHBIMH C JIBUIOKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUN;
. BBIMOJHATh M300pa)K€HUsT MHOTOIPAaHHUKOB W Tell BpallleHUs IMpu

[apajljIeJIbHOM IIEPEHOCE, LEHTPAIIbHOM CUMMETPUU, 3€PKAIIBHON CUMMETPUH, IIPU
MIOBOPOTE BOKPYT IPSIMOM, MpeoOpazoBaHus O00uUs;

. CTPOUTH CEUYECHUS MHOTOI'DAHHUKOB U TEJl BpAILECHUA: CEUYCHUS LUIUHIPA
(mapayinenbHO W MEPHEHIUKYJSIPHO OCH), CEUEHHMs KOHyca (IapajljiesIbHbIe
OCHOBAHHUIO U MPOXOSAIINE Yepe3 BEPUINHY ), CEUEHUS Iapa;

. UCIIOJIB30BATh METOJABl TOCTPOEHUS CEUYEHUI: METOJ CJIEAOB, METOA
BHYTPEHHET0 MPOCKTUPOBAHUSI, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;

. JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

. NPUMEHATh TEOMETpUUeCKrue (aKThl Il PEIICHUS CTEPEOMETPUUYECKUX

3a71a4, MPEANOJIAraloIUX HECKOJIBKO I1aroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM U HEsIBHOM (opme;

. pemaTe 3aJayd  Ha JI0KA3aTEIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

. IPUMEHATh MPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3a/1ady;

. IIPUMEHATH IOJyYCHHBIE 3HAHMs HAa IIPAKTUKE: CPAaBHUBATH, AaHAJIU3UPOBATH
U OLICHUBATH DPCAJIbHBIE CUTYallUH, IPUMEHATh U3YYCHHBIE IIOHATHUSA, TEOPEMBI,
CBOWMCTBa B IIpolLlECCE€ IOMCKA pEIIEHHs MaTeMaTH4ecKd CHOpMYIMpOBAHHOU
npoOseMbl, MOJEIUPOBaTh pEallbHble CHUTyallUM Ha S3bIKE T'€OMETpHH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIIH C UCIIOJIB30BAHUEM I'€OMETPUYECKUX ITOHATHN
U TeopeM, ammapara airedphl, peuiaTb MPAaKTHUYECKUE 3aJaud, CBSI3aHHBIE C
HAXO0XKJICHUEM T'€OMETPUUECKUX BEIUYUH;

. UMETh TPEACTaBIEHUS 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne KosmmmuecTBo yacos
DJIeKTPOHHbIE
n| HauMeHoBaHue pa3aesioB u (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | Tem mporpamMmmblI Bcero o0pa3oBare/ibHbIE
ble padoThl ue padoThl
n pecypcesbl
1 BBenenue B cTepeoMeTpuio 23 1 0 hit ://S.C hool-
collection.edu.ru/
5 B3anmHoe pacnionoxeHue 6 1 0
MPSIMBIX B IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U 3 0 0
IJTIOCKOCTEMN B MPOCTPAHCTBE
[TepieHANKYISAPHOCTH
4 MPSIMBIX | TJIOCKOCTEH B 25 0 0
MIPOCTPAHCTBE
VYTIIBI U pacCTOSTHUS 16 0
MHororpaHHUKH 7 1 0
BekTopsl B mpocTpaHCTBE 12 0
I1 606
8 OBTOpEHHE, 000 IueHI:Ie u 5 5 0
cUCTeMaTH3aIlus 3HaHUH
9 0 0 0
1
0 0 0
0
1
0 0 0
1



http://school-collection.edu.ru/
http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB

2
I10 ITPOTPAMME 10




11 KVIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uudposbie)
Il | pa3iaejoB H TeM Koutpoasubl | IlpakTuyecku
Bcero o0pa3oBaTejibHbIE
/| nporpammsl e paGoThI e paGoThI
0 pecypchl
1 AHanuThdeckas 15 1 0 http://school-
reoMeTpust collection.edu.ru/
[ToBTOpEHME,
9 0000mIeHNE 1 15 1 0
CUCTEMAaTH3aIIHs
3HAHUM
3 O0BEM MHOTOTpaHHHKA 17 0
4 Tena Bpatenus 24 0
IImomanu
5 MMOBEPXHOCTH U 9 1 0
00BEMBI KPYTJIBIX TEJ
6 JIBroKeHUS 5 1 0
[ToBTOpEHME,
7 0000111eHHE U 17 5 0
CUCTeMAaTU3aIHs
3HAHUU
OBILEE KOJIMYECTBO
YACOBIIO 102 8 0
I[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Nt KoaunuecTBO 4acoB

DJIeKTPOHHbIE
Jara

I KountpoJsb ungpoBbie
Tema ypoka Bce P IIpakTnyec | H3y4eH
HbIE o0pa3oBaTejibH

ro Kue padoTbl | MA
I padoThI ble pecypchl

~

OcHOBHBIE TpaBUIIA

M300paKeHHs Ha PUCYHKE
1 0 0 http://school-

TIJIOCKOCTH, TapalIeIbHBIX -
collection.edu.ru/

MPSIMBIX (OTPE3KOB),
CEepeINHBI OTpE3Ka

[TonsTusa crepeomeTpuu:
TOYKa, TPsMasi, MI0CKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHHS Ha 1 0 0
PHUCYHKE IIJIOCKOCTH,
napajuIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsTus: MNEPCCCKArOIMUCCA
IIOCKOCTH, IICPCCCKAIOIIUCCA
InpsMas U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

MHororpanHuKkH,
n300pakeHne MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BEKTOB
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MHororpanHukH,
n300pakeHNe MPOCTEHIITIX
IIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

[Tonatusa: nepecekaromuecs
IJIOCKOCTH, IIEPECEKAIOIINECS
psiMast ¥ IIIOCKOCTB;
MOJIYIIPOCTPAaHCTBO

AKCHOMBI CTEpPEOMETPHH U
MIEPBBIE CIEJICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHUs IPSIMBIX U
IJTIOCKOCTEM B MPOCTPAHCTBE.
O06o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

10

N3obpaxenue ceueHuit
MUpaMUIbl, KyOa U PU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3obpaxenue
MePeCceUeHUs MOTyUYECHHBIX
iockoctel. PackpamuBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMU 1IBETaMU

11

N3o0paxkenue ceueHuit
MUPaMUJIbI, KyOa ¥ MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X




pEopa. M3obpaxenue
[IEPECEUCHUS TTOJTYYEHHBIX
IJI0CKOCTeN. PackpamuBanue
IMOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaAMU

12

N300paxkenue ceueHmit
MUPAMHUJIBI, Ky0a U TIPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 uX
pébpa. U3obpaxenue
MepeceyeHms MOJyYEHHBIX
mIockocTeil. PackpammBanne
MMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

13

N3obpaxenune ceueHnit
MUPaMU/IbI, Ky0a ¥ TPU3MBEI,
KOTOPBIE MMPOXOIST Yepe3 Uux
pé6pa. U3obpaxenue
MepECeYCHMS TTOTYICHHBIX
II0cKocTel. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH [IBETAMHU

14

Merto/ ciaenoB s
MMOCTPOCHHUS CEUECHUN

15

Merton cnenos s
IIOCTPOCHUSI CEYEHUIA.
CBolicTBa nepeceyeHmi
MPSAMBIX U IIJIOCKOCTEN

16

Merton cinenoB Ais
IOCTPOEHUSI CEUECHU .




CBoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[ToctpoeHune ceueHuit B
nupamuzie, Kyoe no Tpém
To4kaMm Ha péopax. Co3zmaHue
BBIHOCHBIX YE€PTEKEH U 3aICh
II1arOB MOCTPOSHUS

18

[ToctpoeHne ceueHuit B
nupamuze, Kyoe mo Tpém
ToukaM Ha p&opax. Coznmanue
BBIHOCHBIX YEPTEKEH 1 3aICh
I1arOB MOCTPOSHUS

19

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIlnCh
11aroB MOCTPOEHUS

20

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3aIlnCh
1aroB MOCTPOCHUS

21

[ToBTOpEHUE MITAHUMETPUH:
Teopema o
IPOTIOPIIOHAIIBHBIX OTPE3Kax.
[Toobue TpeyrosbHUKOB

22

[ToBTOpEHME TIITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYEHHUSX HAa BBIHOCHBIX




yeprexax. Mcropus pa3Butus
IIJIJAHUMETPUU U
CTEPEOMETPUHN

23

Kontponsnas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacronoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpermuBaroiecs npsmele.
[Tpu3HaKku CKpeIMBArOIINXCS
npsMbIx. [TapamiensHbie
MIPsIMBIE B ITPOCTPAHCTBE

http://school-
collection.edu.ru/

25

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSAMO1
MapayiebHON TaHHOU
NPAMOM, IPOXOASAIIEH Yepe3
TOYKY MMPOCTPAHCTBA U HE
JIe)KaIller Ha JaHHOUW TIPSIMOMA.
Jlemma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX
IUIOCKOCTBIO

http://school-
collection.edu.ru/

26

[TapannensHOCTB Tpex
npsiMbIX. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
Teopema 0 CKpeMBaOIINXCS
MPSIMBIX

27

[TapamiensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA I1ApaJUIEIBHOTO
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IIPOEKTUPOBAHMUSL.
N3o06pakenue pa3Hbix puryp
B MMApaJUIEIIBHON ITPOECKIUN

28

LentpanpHast MpOeKIUs. YTOI
C COHaHpaBJICHHI)IMI/I
CTOPOHAMH. YTOJ MEXIY
prIMI)IMI/I

29

3amaun Ha 0Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[TonATHA: mapamienbHOCTh
MPSIMOM M TUIOCKOCTH B
npoctpanctse. [Ipu3nak
MapayIeIbHOCTU MPSIMOM 1
mockocTu. CBoKcTBA
MapaJyIeIbHOCTU MPSIMOM 1
IIJIOCKOCTH

31

FCOMCTpI/I‘ICCKI/IC 3aJa44 Ha
BBIYHMCIJICHHUE U
JA0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapajiCIbHOCTBIO ITPAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBC

32

IlocTpoenue ceuenus,
IIPOXOIALIETO YePe3 JaHHYIO
MPSIMYIO Ha YEpTEkKe U
MapajuIeIbHOTO APYrou
npssMoM. Pac4€r oTHOIIEHUI

33

[TapannenbHas npoexuus,




MPUMCHCHUC IJI ITOCTPOCHUA
CeueHHii Kyba u
napauienenumnena. CpoiicTpa
napagiesienumnea 1 Mpu3Mbl

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOJALIEN Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOMN
IJTIOCKOCTH U CJIEICTBUS U3
HEE

36

CaolicTBa napauiesbHbIX
IIJIOCKOCTEM: 0
napayieIbHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEYCHHUH JIBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbhen

37

CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 00 OTpe3Kax
NapajuieIbHbIX MPSMBIX,
3aKITOYEHHBIX MEXKITY
napajuieJIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH
IIPSIMOH € IBYMs
NapajuIeIbHBIMU IJIOCKOCTSAMU

38

IToBTOpEenue: Teopema




[Tudaropa Ha mIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Kyba u
MPSIMOYT OJTBHOTO
napaJulesenuresaa

41

Boruncnenue 1iaMH OTpEe3KOB B
KyOe U MpsIMOYTOJIbHOM
napaiesIenume e

42

[lepneHUKYIApHOCTD NPSMOU
n mockocty. [Ipru3nak
MEPIEHIUKYIIIPHOCTH MPSAMOM
U IUIOCKOCTH

43

[TeprieHAMKYISAPHOCTD MPAMOi
U wiockocTu. [Tpusnak
MEPIEeHIUKYISIPHOCTU MPSAMON
U TUIOCKOCTH

44

Teopema o cyriecTBOBaHUU U
€IMHCTBEHHOCTH TNPSIMOM,
MPOXOIALICH yepe3 TOUKY
MPOCTPAHCTBA U
MePIEeHIUKYIIPHON K
IJI0CKOCTH

45

IInockoctu n
MEePHEHIUKYIISPHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

IInockoctu n




NEPIEHIUKYJIAPHBIE UM
IIpsIMBIE B MHOTOI'PAaHHHMKAX

47

[lepneHuKyIsip ¥ HaKJIOHHASL.
[TocTpoenne nepnenauKymsipa
13 TOYKH Ha MPSAMYIO

48

[lepnenuKyIsip ¥ HaKJIOHHASL.
[TocTpoenne nepneHauKymsipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NeprneHuKynspax (mpsmas u
oOpatHast)

50

Teopema o Tpéx
NeprneHuKynspax (mpsmas u
oOpatHas)

51

Yron mexnay
CKPEITUBAIOIINUMHUCS TTPSIMBIMHU

52

[Torck nmeprneHIuKyIsIpHBIX
MPSIMBIX C TIOMOIIIBIO
MePIEH UK YIISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHoe
MIPOEKTUPOBAHHE

54

IToctpoenue ceuenuil kyoa,
IIPU3MBI, IPABUIIBHOM
MIUPaMUJIBbI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKINH

55

ITocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN




nmupaMuabl € IOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTpPaHHUKAX

57

[Ipu3nak
MEPIEHIUKYIIIPHOCTH MPSAMOI
Y IUIOCKOCTH KaK CJIEJICTBUE
CUMMETpUH

58

HpaBHHBHBIe MHOI'OrpaHHUKH.
Pacuér paccTosiHnil 0T TOUKH
710 TIJIOCKOCTH

59

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil 0T TOUKH
710 TJIOCKOCTH

60

CrocoObI OITyCTUTH
MePIEeHIUKYIISAPBL:
CUMMETpUS, CABUT TOYKHU IO
napajieIbHON NPAMO

61

CnBur 1o HenapauieIbHOM
MPSMOM, U3MECHCHHE
paccTostHui

62

KonTtponsHas pabora
"B3aumHO€E pacnosioxKeHue
MPSIMBIX U IIJIOCKOCTEN B
npocrpaHcTae”

63

IloBTOpEHUE: Yyroa Mex Iy

http://school-
collection.edu.ru/
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IIPSIMBIMU HA IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCUHYCOB

64

[ToBTOpEHME: YroyI MEeXIYy
CKpCIIMBAOIIUMHUCA ITPAMBIMUA
B IPOCTPAHCTBE

65

I'eoMerpruueckue MeTO b1
BBIYUCIICHUS YTJIa MEXKTY
MPSIMBIMH B MHOTOTPaHHUKAX

66

JIByrpanHsb1i yros. CBOMCTBO
JIUHEIHBIX YTJI0OB ABYTPAHHOTO

yria

67

[TepnienauKynsipHBIE
miockoctu. CBo#CTBA
B3aMMHO TIEPIICHIUKYISTPHBIX
IUIOCKOCTEH

68

[Tpusnak
MePIEHIUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o
MPSIMOM TIEPECEUCHUS IBYX
IUIOCKOCTEH
MEePIEeHIUKYIAPHBIX TPEThei
IUIOCKOCTH

69

[IpsiMOyroabHBIM
napaiesienunen; Kyo;
U3MEpEHUs, CBOUCTBA
IIPSIMOYT OJIBHOTO
napajuleJienunea




70

Teopema o AuaroHau
MPSIMOYTOJILHOTO
napajienenuIena u
CIICACTBUE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKJIAIHBIC 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

[ToBTOpEHME:
CKpELIUBAOIINECS NPSMBIE,
IapauIeIIbHBIE INIOCKOCTH B
CTaHAApPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEILMBAIOIINUXCS MPSMBIX,
paccTosiHUE MEX Ty
CKPEIMBAIOIIUMHUCS TTPSIMBIMU
B IIPOCTBIX CUTYAIIHIX

74

Paccrostaue ot Touku a0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 INTIOCKOCTH

75

Beruucnenue paccrostHui
MEX]ly CKPELIUBAOIIUMUCS
MIPSIMBIMHU € TIOMOILIBIO
MEPIEHIUKYIPHOU
IJIOCKOCTH

76

TpéxrpanHslii yro,




HEPaBEHCTBA JUIs
TpexXrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB JUIs
TPEXTPAHHOTIO YIJIa

77

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JIMHUY Ha 3emiie

78

Kontponbhas padoTa "Yribl u
paccrosiHus"

79

CucreMaruzanys 3HAaHHN
"MHOrOrpaHHuK U €ro
3JIEMEHTEI"

http://school-
collection.edu.ru/

80

[Mupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

81

[Tpusma. [Ipsimas u HakJIOHHAA
npu3Msl. [IpaBuibHas npusma

82

[Ipsmoit napamnenenunen,
MPSAMOYTOJIbHBII
napajuiesenumnes, Kyo

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

84

Brinykiible MHOTOTPAaHHUKH.
Teopema Ditnepa.
IIpaBuibHBIE U
IIOJIYTIPAaBUJIbHBIE
MHOTOTPaHHUKHU

85

KonTtponsHas pabora
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"MHororpaHHuKu"

[TonsTue BexkTopa Ha

http://school-

86 IIJIOCKOCTH U B IIPOCTPAHCTBE collection.edu.ru/

87 | Cymma BeKTOpOB

88 | PasHOCTB BEKTOpOB

89 | IlpaBwmio mapayuienenumeaa

90 YMHOXEHNE BEKTOPA Ha
YHCII0
Pasnoxenune BekTopa 1o

91 | o6a3sucy TpéX BEKTOPOB, HE
JISKAIIUX B OJHOM TIIOCKOCTH

92 | CkansspHOE MPOM3BEACHUE

03 Beruncnenue yria Mexmy
BEKTOPaMH B TPOCTPAHCTBE

94 [Ipocreitmme 3amauu ¢
BEKTOpaMHu

95 [Ipocreitmme 3a1auu ¢
BEKTOpaMHu

96 [Ipocreitmme 3a1auu ¢
BEKTOpaMHu

97 [pocreiimme 3amaun ¢
BEKTOpaMHu

98 O06006111EHNE U
cucTeMaTH3alus 3HaHUi

99 O06o06muenne u
cucTeMaTH3alys 3HaHUH

10 | HroroBast KOHTPOJIbHAS
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0

pabota

10 | HroroBast KOHTpOJIbHAS 1
1 pabora
10 | OO6oO6mecHue u 1
2 CUCTEMAaTH3aIUsl 3HAHHUHA

OBIIEE KOJIJMYECTBO YACOB 102

10 [TPOT'PAMME




11 KVIACC

Ne KosnuyectBo yacos
Jlata DJIeKTPOHHbIE
7 Tema ypoka Bcee f::;TpOHb IIpakTuyec H3y4eH :;l[:l;l;zz:fenbn
ro KHe padorbl | Hd
n padoThI ble pecypchbl
[ToBTOpEHME TEMBI
"KoopanHaTel BEKTOpa Ha 1 0 0 http://school-
IIJIOCKOCTH U B collection.edu.ru/
MIPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"CxansipHO€ MPOU3BEICHHE 1 0 0
BEKTOpPOB"
[ToBTOpEHME TEMBI
"Beruncienue yria Mexmy 1 0 0
BEKTOpaMH B ITPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"YpaBHeHHE NPSIMOH, 1 0 0
MPOXOIAlIe uepes JiBe
TOYKH"
YpaBHEHHE MJIOCKOCTH,
HOpMaJb, ypaBHEHHUE 1 0 0
IJIOCKOCTH B OTPE3Kax
VYpaBHEHUE IIIOCKOCTH,
HOpMaJb, ypaBHEHUE 1 0 0

IINIOCKOCTH B OTPE3Kax
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BexropHoe npousseneHue

JInHeliHbIE HEpaBEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTpaMMHPOBAHUE

10

AHanuTHYeCKHe METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHanuTHYeCKHEe METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSAHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJIUHATaxX

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxpaenue paccrosiHuii oT
TOYKH JI0 TNIOCKOCTH B
MIPaBUWJIbHON THUpaMuU/Ie

15

KontponbHas padoTa
" AHauTU4YEeCKasd
reoMerpus"

16

CeucHus MHOT'OI'paHHUKOB!
CTaHAAapTHBIC

http://school-
collection.edu.ru/
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MHOTI'OrpaHHUKHA

17

CeueHMst MHOTOI'PaHHUKOB:
METO/I CIIEI0B

18

CequI/m MHOFOFpaHHI/IKOBI
CTaH)IapTHI)IC IIJIOCKOCTH,
HGpGCG‘-IGHI/IFI Hp?[MI)IX nu
TIOCKOCTEH

19

[TapamiensHbIe TPSIMBIE U
IUIOCKOCTU: TapaJljieIbHbIe
CCUCHUA

20

[TapannensHble npsiMBbIE U
IUIOCKOCTH: PACUET
OTHOIIIEHU I

21

[TapannensHble PSIMBIE U
TJIOCKOCTH: YTJIbI MEXKIY
CKpEeIMBAIOIUMHUCS
MPSIMBIMU

22

[lepnieniukynsapHbie
MPsIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE Maphbl
MePIEeHIUKYIIAPHBIX
IJIOCKOCTEH U MPSAMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

[lepnienauKynsipHbIE
IpsSIMbIE U TUIOCKOCTH:
Teopema o Tpex
NepIeHANKYIIsIpax




24

[lepnenqukynspHbie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB,
(hopMyIIBI IS TUTOIAJEH,
coOOpakeHUs TI0100uS

26

[ToBTOpEenue: momanu
MHOTOYT'OJIbHUKOB,
(hopMyIIBI IS TUTOMIATEH,
cooOpakeHUs TI0100uS

27

[ToBTOpEenue: monaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOMIAEH,
cooOpakeHUs TI0100uS

28

IImomanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acCTH, COOOpaKEeHUSI
noxoous

29

IInmomanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKECHUS

10 I00MsT

30

KonTtponsHas padborta
"[ToBTOpEHUE:
MHOTOTpaHHUKH, CEYEHUS




MHOTOTPaHHUKOB"

31

O0BéM Tenma. O0beM
PSIMOYTOJIBHOTO
napasuiesieunea

http://school-
collection.edu.ru/

32

3amaun 00 yaBoeHHH Ky0a, 0
KBaJIpatype Kyba; o
TPHUCEKIIUH yTia

33

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

34

[Tpuxknagnsie 3am1ayu,
CBSI3aHHBIE C BBIUYHCIICHUEM
00BEMa MPSMOYTOJIHHOTO
napajuiesienuneaa

35

O06BEM TIPSIMO TPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuknanueie 3anauu,
CBSI3aHHBIE C 00BEMOM
NPSAMOU MPU3MBbI

38

Brruncienue o0EMOB TeJI C
MOMOIIBIO OTIPEACIEHHOTO
uHTerpana. O6bsEm
HAKJIOHHOM ITPU3MBI

39

Brruucienue 006EMOB Te €
MTOMOIIBIO OTIPEAETIEHHOTO
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unTerpana. Oopém
InmrupaMHu bl

40

®opmyna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHUPaAMUJI C OOIITIM
yriaoM

41

®opmyna o0bEMa
nupamuibl. OTHOILLIEHUE
00bEMOB MUPAMHU/T ¢ OOLITUM
yrioM

42

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM TIPU3MBI

43

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MIAPAMHU/IBI

44

[Ipuknagnsie 3a1auu 1Mo
teme "OO0bEMEI TEN",
CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOH TIPU3MBI

45

[IpuknaaHbie 3a1a49M 110
teme "O0bEMEI TEa",
CBSI3aHHEIE C 00BEMOM
MTHPAMM/IBI

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosHuS 10
TUIOCKOCTH

47

KonTtponsHas pabora




"O6BEM MHOTOTpaHHUKA"

48

[unueapuyeckas
MMOBEPXHOCTH, 0Opa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

http://school-
collection.edu.ru/

49

HMunmuuap. Hpamon
KPYTrOBOW LIUJIUHAP.
[Inomane MoBEpXHOCTH
LHWIHHIpa

50

Konnueckas noBEpXHOCTB,
00pazyromre KOHUIEeCKOM
noBepxHocTh. Konyc

51

Cedenue KoHyca
IJIOCKOCTBIO0, MApAIIIETbHOM
MJIOCKOCTH OCHOBAHUS

52

VYceu€HHbIN KOHYC.
N3obpaxenne KOHYCOB H
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJTHOU
MMOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUE, IOCTPOCHUEM
CEUYEeHMI IIWINHIpa, KOHYCca



http://school-collection.edu.ru/
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56

CrepeomeTpuiecKue 3a/1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUE, IOCTPOCHUCM
CEYCHMM LWIMHpA, KOHYCa

57

[Ipuxnaansie 3a1auu,
CBSI3aHHBIE C HUJIMHIPOM

58

[Ipuxknagnsie 3a1auu,
CBSI3aHHBIE C UIMHIPOM

59

Cdepa u map

60

[Tepeceuenwne cdepsl u mapa
¢ iockocThro. Kacanue
miapa u cepbl MI0CKOCTHIO.
Bun u nzo0paxkenue mapa

61

[lepeceuenue cepsl u mapa
¢ ockocThio. Kacanue
mapa u cepbl TUIOCKOCTHIO.
Bun u u3zobpaxkenue mapa

62

VYpaBuenue chepsl.
[Tnomane cheprr u e€
yacTei

63

CummMmetpus cdepsl u mapa

64

CrepeomeTprueckue 3a/1a4u
Ha JI0Ka3aTesIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM UX CEYCHUI
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3a1auu




Ha JI0Ka3aTesIbCTBO U
BBIYHCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
IMOCTPOCHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[Ipuxnaansie 3a1auu,
CBsI3aHHbIE CO chepoi u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha IJIOCKOCTH, BBIYUCIICHUS
B OKPY)KHOCTH, CTaHJapTHBIE
noxo0us

68

Paznuunble KOMOMHAIIAY T
BpaIllCHUS U
MHOTOTPAHHUKOB

69

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

Kontponbnas padora "Tena
Y MIOBEPXHOCTH BpalieHus"

72

O6béM nununapa. Teopema
00 00BEME PSIMOTO
HUAJTMHIpA

http://school-
collection.edu.ru/

73

Brraucienue 00bEMOB TeI ©
MTOMOIIBIO OTIPEAECTIEHHOTO
unterpana. O6bEM KoHyca

74

[Tmomanu OOKOBOM U
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IIOJIHOW ITOBEPXHOCTH
KOHYCa

75

CrepeomeTpuiecKue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IIITMH/IPA, KOHYCA

76

[Ipuknagsele 3aga4u 110
TeMme "OOBEMEL U IUIOIAAN
noBepxHocTe Ten"

77

OO6béM 11apa u mapoBoOro
cexropa. Teopema 00
00béme mapa. [Lnomanp
chepsl. CTepeoMeTpruIecKre
3aJla4d, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BbEMOB
1rapa, apoBOro CErMeHTa
IIIAPOBOTO CEKTOPA

78

[Ipuxknagnsie 3a1auu 1Mo
teme "OO0bEMEI TEN",
CBSI3aHHBIC C 00BEMOM IIapa
Y TUTOIIAIBI0 C(hephl.
COOTHOIICHHS MEXIY
IUIOIIAISIMH ITOBEPXHOCTEH U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHeIe TENA B
npocTpancTse. M3meHnenne
00BEMa Ipu NOJ00HH.
Crepeomerpuueckue 3aauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB TeN U IUIoIaeH




MMOBEPXHOCTEM

80

Kontponsnas pabora
"[1nomaan mMOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JIBM>KEHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrmwkeHus: u
paBeHcTBO Quryp. O0mue
CBOMCTBA JIBHKCHUI

http://school-
collection.edu.ru/

82

Bunn nBmkennii:
MapajuieIbHbIN IEPEHOC,
LIEHTpalIbHasl CHMMETPHS,
3epKaJlbHasi CAMMETpPHS,
ITOBOPOT BOKPYT MPSIMOM

83

[TpeobpazoBanus mog00usI.
[Ipsimast u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JIBHKCHUS

85

KounTtponbnas pabora
"Bektopsl B npocTpancTae"

86

O6o0matoiiee MOBTOPEHHE
11 moHSTHHA U METOIOB
Kypca reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHuil: "[lapannensHOCTh
MPSIMBIX U MJIOCKOCTEH B
npocrpaHcTae”

http://school-
collection.edu.ru/

87

Oo6o0m1aromniee MOBTOpeHNE
11 IOHSTHHA U METOIOB
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Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs
3HaHUi: "BekTopsl B
npocrpaHcTae”

88

O6o06m1aromee MOBTOPEHNE
11 nonsiTuii U METONOB
Kypca reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3HaHUi: "BekTopsl B
npocrpaHcTae”

89

O6o061maroniee NTOBTOPEHNE
11 moHsSTHIA B METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alLus
3HaHuii: "O0bemM
MHOTOrpaHHuKa"

90

O6o0mmaroree MOBTOPCHHE
11 moHSTHHA U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CHCTEMATH3allHs
3HaHui: "O0beM
MHOTOrpaHHuKa"

91

O6o0maroiiee MOBTOPCHHE
11 moHSTHHA U METOIOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3alUs
sHaHuu: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ten"




92

O6o06m1aromiee MOBTOPEHHE
11 mousATU# U METOAOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aLUs
3Hanui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTrJbIX Ten"

93

Hrtorosast KOHTpOJIbHASA
paborta

94

Hrtorosast KOHTpOJIbHAS
pabota

95

[ToBTOpEeHmEe, 0600IIEHNE U
CHUCTEeMaTH3alusl 3HAHUI

96

Uctopus pazsutus
CTEPEOMETPUHU KAK HAYKH U
€€ poJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pazsutus
CTEpPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX




Y KOMITBIOTEPHBIX
TEXHOJIOT I

Hcropus pazsutus
CTEpEOMETPUU KaK HAyKH U
99 €€ poJib B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX
1 KOMIIBIOTEPHBIX

TEXHOJIOT U

Hcropus pazsutus
CTepEOMETPUH KaK HAYKH U
10 | e€ poss B pa3BUTHH

0 COBPEMEHHBIX HHKCHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

Uctopus pazsutus
CTepEOMETPUU KaK HAyKH U
10 | e€ posb B pa3BUTHH

1 COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hctopust pa3BuTHS
CTEPEOMETPUH KaK HAYKHU U
10 | e€ pousb B pa3BUTHH

2 COBPEMEHHBIX HHXCHEPHBIX
Y KOMITBIOTEPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




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

Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOrO aHAIN3a, TE€OMETPHSL.
I'eomeTpus.10-11 knaccel: yuel.11s 0011e00pa3oBaTeIbHBIX OpraHU3aIui:

6a3oBbiii 1 yrayos.yposuu/ JI.C.Atanacss u ap. - M.IIpocsenienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckue pekomenaanuu. 10-11 kmaccel (k yueoHuky Aranacsu JI. C. u

zip.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/
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