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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIEeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOE  MblIUIeHUWe,  (opMHpyeMoe  MpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE 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  00ecredYeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMH 3aJlayaMu Kypca TE€OMETpUUM Ha YriIyOJIEHHOM YpOBHE,
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 MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE 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 MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJENH;

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

(GopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKAa3aTeJIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ pelIeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
GopMupoBaHuEe TPEACTaBICHHUS O HEOOXOAMMOCTH JOKa3aTeIbCTB  IpU
000CHOBAaHUHM MAaTEeMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B IPOBEICHUH
JNEAYKTUBHBIX PACCYXKACHUMH;



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

dopmupoBanue (HYHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHOW T'C€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  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,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATH 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 COZCpPKAaTEIbHBIM JUHUSAM 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
IPOrpaMMBbl, PACIPEACIEHHBIM IO T0JiaM OOYYEHHUs, 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 MPUHIIUIA IPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00Yy4aroUIuXCsl, paCIIUpsisi U YriIyouss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3marth  ychmoBus s guddepeHnmanuu  o0ydeHUs, IOCTPOEHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOCCHEUYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOro npeamera «MareMaTukay;,

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTbh MEXKIY
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).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOe pacnonoxkeHue MpsSMBIX B IMPOCTPAHCTBE: IEpPECEKarOIIHECH,
napajuiejbHble U CKpelluBaromuecs mnpsiMmble. [IpU3HAaKW CKpENIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe M UEHTpalibHOE MPOEKTHUPOBAaHUE, H300paKeHHE
¢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. [Ipocreiimine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
[IPOCTPAHCTBE, NPSAMbBIE MapaJUIeNIbHbIE W NEPHEHIUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 7O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK NEPIECHAUKYJISPHOCTH  JBYX
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. CBOWCTBa IUIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHukKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHpamMuna,
mpaBwiIbHas W yceu€HHas mnupamunbl. CBolicTBa péOep W OOKOBBIX TpaHEi
MPaBWIBHOM mNUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpAaBUJIbHAS NpPU3Ma H
MpaBWIbHAS MNHPAMUJA, NpPaBWIbHAS TPEYroJbHAs MNHPAMUJIA W MPABUIbHBIN
terpa’ap, KyO. IlpeacraBiieHre O MpaBWIbHBIX MHOTOTPAHHUKAX: OKTa’dp,
JNONEKAdIP U UKOCADIP.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JuaroHaiav, 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 IUIOLIAAN YCEUEHHOW TMPAMU/IBL.

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

BeKTOopsI M1 KOOPAUHATHI 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
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa 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  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXIYy KOOpJIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOod MexXay BekTopaMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnonoxkeHue
chepbl M TUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. HM3obpaxkeHue Tei
BpallleHusI Ha TUIOCKOCTU. Pa3BépTka munuHapa u koHyca. Cummerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIJIUHIpA, TUPaMUIbl U KoHyca. O0BEM Imapa U mapoBOro
CerMeHTa.

KoMOuHnanuu Tenm BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
WINHAP, OMHWCAaHHAs OKojJo umiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMmaabs chepsl U e€ 4JacTei.
ITonobue B mpocTtpancTBe. OTHOmIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooHbIx Quryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUICCKUX METOIOB.



[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEUEHUS TUIIMHIPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauum Haja  BekTopamu. BekrTopHoe
YMHOXEHHE BEKTOpOoB. (CBOICTBAa BEKTOPHOrO YMHOXeHHUdA. [IpsiMoyronbHas
cucTtemMa KoopauHat B mpocTpaHcTBe. Koopaumnatel BekTopa. PaznoxkeHne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHWI: TapauiebHBIA TEepPEeHocC,
LHEHTpaJIbHAsA CUMMETpHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONH MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pocCUCKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
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:

c(hOpPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHHE IIEHHOCTH TPYIOIIOOMs, HWHTEpEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mpodeccnrt u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEMaTHUYECKUX 3HAHUW ISl pelleHus 3amad B o0JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKU MAaTEMaTHYCCKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIIpUHHUMATh,  (HOPMYIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
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 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTHUBHOTO), BRICTPAUBATH APTYMEHTAIMIO, TIPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

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

ba3oBble uccienoBaTe/bCKie AeCTBUSA:

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

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh A€PUUUTH UH(DOpPMALUMK, JAHHBIX, HEOOXOAUMBIX NJii OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

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

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

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,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

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

PeryasiTuBHbIE YyHUBepcaJIbHbIE Y4eOHbIE TeHCTBUS

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(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MpeBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEIOCTHXKEHHS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPaOOThI, pacnpelnemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTMMHU YJ€HAMU KOMAaHJbl, OLEHUBAThH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K xonmy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHSATHSMU CTEPCOMETPUU TIPH
pEIICHNH 3a7a4 U MPOBEJICHUHA MaTEeMAaTHYCCKUX PACCYKIACHHUH;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPU PEIICHUU
reOMETPUUECKHUX 3a/1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSIMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHUKOB (TpHU3MA,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienumne, Ky0);

e KiIaccu(pUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUA  JUIS
KJIaCCH(UKAITIH;

e CBOOOJIHO OMNEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE " OpPTOTOHAIBHOE
POEKTUpPOBaHUE (UTYP HA TMJIOCKOCTH, BHITIOIHATH M300pakeHUus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAW  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TMpu3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OINEPUPOBATH MOHIATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHM, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUH
durypsr;

CBOOOJHO OINEpPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIIEHUH MATEMATUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETUPOBATH HMHPOpPMALIUIO O
OPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh [OJYyYECHHbIE 3HAHUS HA IpPaKkTUKE: CpaBHHUBaTh U
aQHAJM3HPOBATh PEAIbHBIE CUTyalMd, MPUMEHATh W3yUYECHHBIE MOHATUS B
npolecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHHEM T'€OMETPUUECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTb MPaKTHUUECKHUEe 3ajau,
CBSA3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIINYNH;

UMETh MpEeACTaBICHUsI 00 OCHOBHBIX AITalax pPa3BUTUS I'€OMETPUU KaK
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U c(epuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIepUPOBATH MOHSATUSMH, CBSI3aHHBIMH C TEJIaMH BPAICHUS: IIUIHHIPOM,
KOHYCOM, chepoit U mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIUUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpaleHUS,
00BEMBI ¥ TUIONMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU TeEll
BpalllCHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAIIICHHUS,;

BBIYUCTISITh COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN M 00BEMaMu
MMOJOOHBIX TEI;



n3o0paxaTh u3yyaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) TIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAIICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATh HHPOPMALIUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITNOJHATH ONEpPallMK HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
peniaTb reOMETPUYECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYHMCIIEHHWE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIIeHHH;
CBOOOJTHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh U300paKEHHST MHOTOTPAHHMKOB M TEJI BpallleHUs] TIpU
napajyieIbHOM — TEPeHoce, IEHTPATIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, MpeoOpa3oBaHus MO100MUs;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TeJl BPAILECHUSA: CEUCHUS IMIMHAPA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYca (MapasuiebHbIe
OCHOBAHHUIO ¥ MPOXOSIINE Yepe3 BEPUINHY ), CEUCHUS Iapa;
UCIIOJIB30BATh METOJIbl TOCTPOEHUS CEYEHHM: METOJ CJIEA0B, METOH
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh Te€OMETpUYecKrue (PakThl JJIs PElIeHUs CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralllinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IPUMEHCHHMS 3aJ1aHbl B IBHOM W HESIBHOU dopme;

pemaTh 3ajJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

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

OPUMEHATh  TOJYYEHHbIE  3HAHUS  HA  NPAKTUKE:  CpPaBHUBATb,
aHAJM3UPOBATH U OLICHUBATh PEAIbHBIE CUTyalluu, IPUMEHSATh U3YUEHHBIE
NOHSTHS, TEOpPEMBI, CBOMCTBA B  IpoLECCE IIOMCKA  pELIEHUs
MaTEMaTUYeCKH  C(OPMYITMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHblE CUTyallUH Ha SI3bIKE T'€OMETPHUM, HCCIEA0BATh MOCTPOEHHBIE
MOJIEIM C HCIIOJIb30BAHUEM T'€OMETPUYECKHX MOHATHA UM TEOpPEM,
anmaparta anreOpbl, pelarh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXOXKJICHHEM T€OMETPUUECKUX BETUYNH;

UMETh MPEICTABICHUS 00 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MPOCTPAHCTBE
4 HepneHnmiynﬂpHocn TIPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBl U pacCTOSTHUS 16 1
6 MHoTrorpaHHUKH 7 1
7 BexTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000I11IeHrE U CUCTEMATH3AIINS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTuueckue g%ﬁ?ﬁ)ll;l::;bﬂme
padoTsbI padoTsbI pecypebi
1 AHanuTH4eckas reoMeTpus 15 1
2 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxenust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 2
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Ipeamer ['eomerpus
Knace 10

KAJIEHJIAPHOE IIJNIAHUPOBAHUE
Ha 2023-2024 yuebuwiii 200

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHusi

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypchbl

dakTnuecka
{1 1aTa
U3YyYeHUs

OcHOBHBIE TIpaBUIIA
M300paxeHHs Ha PUCYHKE
IJI0CKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[ToHsiTHS cCTEPEOMETPHH: TOUKA,
MpsiMasi, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeNIbHBIX MPSMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

IlonsaTus: MEPECCKAIOIIUECA
IIJIOCKOCTH, IEPECEKAIOIMINUECA
InpsMas U IJI0CKOCTh,
TMOJYIIPOCTPAHCTBO

IlonsTus: MNEPCCCKArOIMUCCA
IIOCKOCTH, IICPCCCKAIOIIUCCA
psaMas 1 JI0CKOCTD,
IOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYD,




HECYIIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX (QUTYD,
HECYIIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEpEOMETPHUU U
IIEPBBIE CIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEJICTBHS U3 HUX

AKCHOMBI CTEpPEOMETPHUH U
MIEPBBIE CIE/ICTBUS U3 HUX.
Crioco0bl 3a/1aHUsI PSMBIX U
IJTOCKOCTEM B MPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIJIOCKOCTEMN

10

N3obpaxenune ceueHnit
MUPaMU/IbI, Ky0a U IPU3MBEI,
KOTOPBIE MMPOXOISAT Yepe3 Uux
pé6pa. N3obpaxenue
MepeCceYCHMS TOTYICHHBIX
IIocKocTei. PackpammBanue
MMOCTPOCHHBIX CEUEHU Pa3HbIMU
LIBETAMH

11

N3obpaxenue ceueHuit
MUPaMHJIbI, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
pé6pa. N3ob6paxenue
nepeceyeHus MOTyYeHHBIX
I0cKocTel. PackpamuBanue
MOCTPOEHHBIX CEUEHHUH pa3HbIMU
I[BETAMHU

12

N3o0paxkenue ceueHuit
MUPaMUJIbI, KyOa ¥ MPU3MBI,




KOTOPBIE MPOXOIAT Yepe3 X
pEopa. M3obpaxenue
MEpCCCUCHU MOJTYYCHHBIX
IJI0CKOCTeN. PackpamuBanue
IOCTPOCHHBIX CeUeHU Pa3sHbBIMU
oBE€TaMun

13

N3obpaxenue ceueHnit
MUpaMH/ibl, Ky0a U IPU3MBI,
KOTOPBIE TIPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
MEPECCUCHU S MOJTYIYCHHBIX
mIockocTeil. PackpamuBanne
IIOCTPOCHHBIX ceueHuu Pa3SHBIMU
oBeTaMun

14

MeTtop creoB AJist MOCTPOCHUS
ceueHnu

15

MeTtop crieoB AJist MOCTPOCHUS
ceuenuid. CBOMCTBa
MEePECEUCHHU I TIPSAMBIX U
IUIOCKOCTEH

16

MeTton ciie10B A1 TOCTPOCHUS
ceuennii. CBoMCTBa
MepeceYCHU IPSIMBIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenwii B
nupamue, Kyoe mo Tpém
Toukam Ha pébpax. CozmaHue
BBIHOCHBIX YEPTEXKEH U 3aInCh
11arOB MOCTPOCHUS

18

[Toctpoenue ceueHuit B
nupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEePTEXEH U 3aIuch




IaroB MOCTPOCHUs

19

[TocTpoeHue ceueHuit B
nupamuzie, Kyoe no Tpém
To4kaMm Ha pEopax. Co3zmaHue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1arOB MMOCTPOSHUS

20

[ToctpoeHne ceueHuit B
nupamuze, Kyoe no Tpém
ToukaM Ha p&opax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIHCh
I1aroB TIOCTPOCHUS

21

[ToBTOpEHME TUITAHUMETPHH:
TeopeMa 0 MpONMOPUHOHATIBHBIX
oTpeskax. [lomooue
TPEYrOJbHUKOB

22

[ToBTOpEHME TIITAHUMETPHH:
Teopema Menenas. Pacuersl B
CEUEHHUSX Ha BHIHOCHBIX
yepTtexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

Bsaumnoe pacnosoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpermuBaroniyecs npsmsbie.
[Tpu3Haku CKpenIMBaIOIIMXCS
npsameix. [lapannensabie
MIpsIMBIE B TPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUH U
€AVUHCTBEHHOCTH IIPIMOMU
NapajuIeIbHON JaHHOU MIPSAMOH,
MIPOXOJALICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAllel Ha




JAHHOM npsiMoit. JlemMma o
MepPECCUCHUH MapalIeIbHBIX
Hp?[MI)IX IIJIOCKOCTBHO

26

[TapamienpHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEIIMBAIOIIUXCS PSMBIX

27

[TapannensHOE
npoektupoBanue. OCHOBHBIC
CBOMCTBA MApAIIIETBLHOTO
npoexktupoBanus. M300paxenue
pa3HBIX GUTYpP B ApALIETHHOM
MIPOEKIINU

28

[enTpanbsHas mpoekuus. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMH.
VYron Mexy npsMbIMU

29

3amaun Ha JOKA3aTeILCTBO U
HCCIIE0BaHNE, CBI3aHHEIE C
PacIoyI0OKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsaTHS: MapaIeIbHOCTD
MPSIMOM M TJIOCKOCTH B
npocTpanctse. [Ipu3Hak
MapajuIeIbHOCTH TPSIMOU 1
miockoctu. CBoOHiCTBA
MapajuieIbHOCTH TPSIMON 1
IUIOCKOCTH

31

I'eomerpuueckue 3a1auu Ha
BBIYMCIIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C N1apPAJIJIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceuenus,




MPOXOJISIIET0 YEPE3 TaHHYIO
MPAMYIO Ha YEPTEXKE U
MapaAIJIEABHOIO APYTrOM NpsIMOA.
Pacuér oTHOIIEHMIT

33

[TapamensHas npoexkuus,
MPUMCHCHUC I TOCTPOCHU A
ceueHuit Kkyda u
napauienenumnena. CpoiicTBa
napajuieJienunesa u Ipu3Mbl

34

[TapannenpHbIE IITIOCKOCTH.
[Ipu3Haky nmapauieabHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEHN Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TaHHOM
IIJIOCKOCTH M CIIEJICTBUSI U3 HEE

36

CaolicTBa napauiesbHbIX
IJIOCKOCTEH: 0 MapauieaTbHOCTH
MPSIMBIX TEpECeUeHus Mpu
MEPECEYCHHUH JIBYX
napajuIeNbHbIX TIOCKOCTEH
TpeThel

37

CBolicTBa napauiesibHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXKTY
napayuieNbHBIMH IIOCKOCTSMU;
0 MEepPeCceYeHu N MpsIMOi C IByMs
napajuieIbHbIMU IIOCKOCTSIMHU

38

IToBTOpEenue: Teopema
[Tudaropa Ha MIOCKOCTH

39

HOBTOpeHI/IeI TPUTOHOMCETPUA




IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a u
PSIMOYT OJTBHOTO
napauleIenunesaa

41

Brraucrienue UiH OTPE3KOB B
KyOe ¥ psIMOYTOJIbHOM
napaulesenumne/e

42

[lepneHMKYISIPHOCTD PSAMOU U
mockocTH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MPSIMOM U
IIJI0CKOCTH

43

[lepneHMKYISIPHOCTD PAMOU 1
mrockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSIMOM U
IIJI0CKOCTH

44

TeopeMma o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MePIEeHIUKYISIPHOM K
IJI0CKOCTH

45

IInmockoctu n
MEePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

46

IInockoctu n
MEePIEHIUKYIISIPHBIC UM MIPSMBbIE
B MHOTOIpaHHHUKaxX

47

[leprieHauKyasp U HAKJIOHHASL.
ITocTpoenue nepneHuKyspa
13 TOYKU HA MPSIMYIO

48

[leprieHAUKYASAp U HAKJIOHHAS.
ITocTpoenue nepneHauKyspa
U3 TOYKU HA MPSIMYIO




49

Teopema o Tpéx
NepHeHuKyIsApax (npsmas u
oOparHasi)

50

Teopema o Tpéx
NepreHuKysapax (npsmas v
oOparHasi)

51

Yron mexny
CKPENTUBAIOIINMHUCS TPSIMBIMHU

52

[Tonck neprneHmKyIsapHbIX
MPSIMBIX C TIOMOIIIBIO
NIEPIEHIUKYIISPHBIX INIOCKOCTEN

53

OproronanbHOe
MIPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MIAPaMHIBI C TOMOLIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
MPU3MBI, TPaBUJIBHOU
MUPaMHJIbI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[Tnockoctu cummerpuii B
MHOTOTPaHHUKAX

57

[Tpu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58

IIpaBUIIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTossHUM OT TOUKH 10
IIJIOCKOCTH

59

HpaBI/IJ'ILHBIC MHOT'OT'paHHUKH.




Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

60

CriocoObI OIyCTHTH
NEPIIEHANKYIISPBI: CHMMETPHS,
CABUI TOYKH I10 ITapaJIEIbHOU
IpsIMOM

61

CaBur no HenapaienbHOU
IPsIMOM, U3MEHEHUE PACCTOSTHUI

62

KonTtponsHas pabora
"B3auMHO€ pacroyioxkeHue
MPSIMBIX U INIOCKOCTEHN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MeXIy
IMpsAMBIMHA Ha ITJIIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpEMa KOCUHYCOB

64

[ToBTOpEHME: YyrOa MEKIY
CKPEIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘ICCKI/IC METObI
BBIYHUCIICHHUA yIjla MCXKIY
IIpAMBIMU B MHOT'OTPaHHHUKAX

66

JIByrpansbiii yroj. CBONCTBO
JMHEWHBIX YTJI0B JBYIPAaHHOTO

yria

67

[leprnieHIuKyNApHBIE MJIOCKOCTH.
CBoiicTBa B3aMHO
MEePIEHIUKYJISPHBIX JIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMA O IPSIMOM
MEPECEUCHUS JBYX IUIOCKOCTEN

MEPIICHANKYISIPHBIX TPEThEMN




IIJIOCKOCTH

69

IIpssMOyroabHBIN
napajuieJienumnen; Kyo;
U3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuiesenumena

70

Teopema o AuaroHayn
MPSIMOYTOJIBHOTO
napajuieJIienuIe/ia u CIeICTBHE
n3 Hee

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/]la41, CBA3AHHLBIC
CO B3aWMHBIM PACTIOJIOKECHAEM
IMPSAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsMbIE, NapajlieIbHbIC
IJTIOCKOCTH B CTAHJAAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
PAcCTOSTHUE MEXKTY
CKPEIIUBAIOIIUMHUCS PSIMBIMH B
MIPOCTBIX CUTYAIUIX

74

PaccrosHue oT TOUKH J10
IUIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINTIOCKOCTH

75

Breruucnenue paCCTOHHI/Iﬁ
MCKAY CKPCHIMBAOIITUMUCS
IpsAMBIMHA C TIOMOIIIBIO
HepHeHHHKyHHpHOﬁ IJIOCKOCTH

76

TpéxrpanHslii yro,
HEPaBEHCTBA JUJIS TPEXIPAHHBIX




yrioB. Teopema [Tudaropa,
TCOPEMbI KOCUHYCOB U CMUHYCOB
JUIsl TPEXTPAHHOTO yria

DneMeHTHI cheprudecKoit

7 IrE€OMETPHH: Te0JIe3UYECKUE 1
JIMHUY Ha 3emie

78 Kontponbnas padoTa "Yribl u 1
paccTosiHus"
Cucremaru3anuys 3HaHHN

79 "MHOTOTrpaHHUK U €T0 1
DJIEMEHTHI"

80 [MTupamuna. Buasl nupamu. 1
[IpaBunbHas nupaMuia

81 [Tpuszma. [Ipsimas u HakJIOHHAA 1
npu3Mel. [IpaBuiibHaAs pu3Ma
[Ipsmoit nmapamenenunen,

82 MIPSIMOYTOJTHHBIN 1
napajuiesenumnes], Kyo

83 Brimmykiipie MHOTOTpaHHHKH. 1
Teopema Diinepa
Brlmmykiibie MHOTOTpaHHHKH.

84 Teopema Ditnepa. [IpaBunbHbIe 1
Y TIOJTYIIPaBUIIbHBIC
MHOTOTPaHHUKH
KontponbHas padoTa

85 " " 1

MHororpaHHUKH

86 [ToHsaTHE BEeKTOpA HA MJIOCKOCTH 1
Y B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napannenenunena 1

90 YMHOK€EHHE BEKTOPa Ha YHUCIIO 1




Pasnoxxenue Bekropa o 6azucy

91 TpEX BEKTOPOB, HE JIEKAIIUX B 1
OJTHOM IJIOCKOCTH

92 CkalnsipHOE ITPOU3BEICHUE 1

93 Beruncnenue yria Mmexay 1
BEKTOpaMH B MPOCTPAHCTBE

94 [Ipocrenmme 3anauu ¢ 1
BEKTOpaMH

95 [Ipocreimme 3anauu ¢ 1
BEKTOpaMH

9% [Ipocreiimme 3amayu ¢ 1
BEKTOpaMH

97 [Ipocreiimme 3amayum ¢ 1
BEKTOpaMH

98 O6o6uvleHI/Ie U CUCTEMAaTHU3ALMS 1
3HAHUN

99 O6o6uvleHI/Ie U CUCTEMaTU3aIIHs 1
3HAHUN

100 Hrorosas koHTpoJbHAS paboTa 1

101 Hrorosas koHTpobHas paboTa 1

102 O606HUIGHI/IC U CHUCTEMAaTU3aIus 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosanyectBo yacoB DJIeKTPOHHbIE
dakTHyecKas
Ne Mara nugposbie
Tema ypoka KonTposbHubie | IlpakTnueckue aara
n/n Bcero 5 5 H3y4eHusi | oOpa3zoBaTeibHbIE -
ThI ThI
paoo pago pecypcsl y
[ToBTOopenue temsl "KoopauHarsl
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTee”
2 [ToBTOpenue Tems! "CkansgspHoe 1
MIPOU3BEACHNE BEKTOPOB"
[ToBTOpenue Temsl "Beruncienue
3 yriia MeXIy BEKTOpaMu B 1
IIPOCTPaHCTBE"
[ToBTOpenue Temsl "YpaBHeHne
4 MIPSIMOM, TIPOXOIAIIEH Yepe3 JABE 1
TOYKH"
5 YpaBHEeHUE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTU B OTpe3Kax
6 VYpaBHEeHME [IIIOCKOCTH, HOPMAJlb, 1
ypaBHEHHE IUIOCKOCTU B OTpe3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEPaBEHCTBA, 1
JMHEHHOE POrpaMMUpPOBaHUE
9 JluHeliHble HEpaBEHCTBA, 1
JMHEHHOE IPOrpaMMUPOBaHNUE
AHanmuTHuyecKre MeTO/Ibl pacuéra
10 yria MEeKIy IpsIMbIMU B 1
MHOTOTPaHHUKAX
AHanuTHYeCKHE METOIbI pacuéra
11 yria MeXKIy IUIOCKOCTSMU B 1
MHOTOTPaHHUKAX




12

dopmysia pacCTOAHUSA OT TOUKHU
JI0 IIJIOCKOCTU B KOOPAMHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TUNIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B
IIPaBUIJIBHOM NTUPaMUJIE

15

KonTtponsHas pabora
"AHanuTuyeckas reomerpus’”

16

CeucHus MHOT'OI'paHHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

17

Ceuenus MHOTI'OTPpaHHUKOB: METO/J]
CJICI0B

18

CequI/m MHOFOFpaHHI/IKOBZ
CTaH)IapTHI)Ie IIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

[TapannensHble PSIMBIE U
IJIOCKOCTH: TapajuieibHbIe
ceueHust

20

[TapannensHble psMbIE U
IJIOCKOCTH: pacyET OTHOIICHHM

21

[TapannensHble psMbIE U
TJIOCKOCTH: YTIIbI MEXKTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

22

[lepnieniuKynsapHbIC MPSIMBIC U
IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePHEHANKYIISAPHBIX ITOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

23

[leprieHAUKyISpHBIE MPSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex




NEePIEHIUKYIIApax

24

IlepneHuKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (hOpMyJIBI A5t
TJI01a/IeH, COOOpakeHUs
noaooust

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI IS
TJI01A/IeH, COOOpasKeHUS
moAo0us

27

[ToBTOpEeHUE: IOMIAAN
MHOTOYTOJIEHUKOB, ()OPMYJIIBI IS
TJI0IAIeH, COOOpasKeHUS
nmoxoous

28

IImomanu ceuenmii
MHOTOTPAaHHUKOB: TUIOIIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Us

29

IImomanu ceuenmii
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHHUS 1TO00Us

30

KonTtponsHas padorta
"[loBTOpEHNE: MHOTOTPAaHHUKH,
CEYEHUSI MHOTOTPAaHHUKOB"

31

0O0BéM Tenna. O0beM
MPSIMOYTOJIBHOTO
napajuieNienunena

32

3anaun 00 yABOCHHH Ky0a, O
KBaJpatype Ky0a; 0 TPUCEKIIUU
yria




33

CrepeomeTrpuieckue 3a/1aui,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

34

[Tpuknanaeie 3a1a49u, CBI3aHHBIC
C BBIUHCJIEHHEM 00BEMa
MPSMOYTOJTBHOTO
napajuiesienumne/ia

35

O6BEM IpsAMOI TPU3MBI

36

CrepeomeTpuiecKue 3a/1au,
CBsI3aHHBIE C BEIUMCIICHUEM
00BEMOB NMPSAMOI TPU3MBI

37

[TpuknagHbIe 3a1a9H, CBSI3aHHBIE
¢ 00BEMOM MPSIMON TIPU3MBI

38

Brruucienne 00EMOB TEI C
TIOMOTIBIO OTIPENIETIEHHOTO
uHTerpayia. O0bEM HAKIIOHHOM
MIPU3MBI

39

Brraucienue 00bEMOB TEI C
MTOMOIIBIO ONPEACTEHHOTO
uHTerpana. OObEM MUPaMHUIbI

40

dopmysa 00bEMa MUPaMUIBL.
OTtHoleHNEe 00BEMOB ITUPAMU/T C
o0IIUM YTIIOM

41

dopmyrna 00bEMa MUPaMUIBIL.
OTtHoleHNEe 00bEMOB TUPAMU] C
o0IIUM YTIIOM

42

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u,
CBSI3aHHBIC C 00BEMaMU
HaAKJIOHHOM IMPU3MbI

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU




IMUpaMHu bl

44

IIpukiagHele 3aga4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKIIOHHOM MTPHU3MBI

45

[IpukiagHele 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MUPAMUTBI

46

[Ipumenenne 06bEMOB.
Brraucienue pacctosHuS 10
IUIOCKOCTH

47

Kontponbras padota "O0bEM
MHOTOrpaHHuKa"

48

Hunmuaaprdeckas HOBEPXHOCTD,
o0pasyromue MUJIHHIPUIECKON
IIOBEPXHOCTHU

49

Humuaap. Ipsimoit kpyroBoit
umuHap. [Inomaas noBepxHocTH
LHMIHHIpA

50

Konunueckas moBepXHOCTb,
oOpa3ymolire KOHU4eCKOU
noBepxHocTu. Konyc

o1

Ceuenue KOHYCa IUIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU
OCHOBAaHMHA

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomanpe 60KOBOM MOBEPXHOCTH
Y MOJIHOM MOBEPXHOCTU KOHYCA

54

[Tnomaas 60KOBOIM MOBEPXHOCTH
Y IIOJIHOM MTOBEPXHOCTU KOHYCA

55

CrepeomeTpuueckue 3a1auu Ha
JI0KA3aTeJIbCTBO U BHIYHMCIICHHE,




IIOCTPOCHUEM CEUYECHUN LUIIMHIPA,
KOHyCa

56

CrepeomeTpuiecKue 3a1a4 Ha
JI0KA3aTeJILCTBO U BEIYHCIICHUE,
IMOCTPOCHUEM CEYEHUW LIMJIUMH/PA,
KOHYCa

57

[IpuknagHeie 3a1a4u, CBA3aHHBIE
C HWJIMHIPOM

58

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
C HWJIMHAPOM

59

Cdepa u map

60

[epeceuenwue cdeprl u mapa ¢
IJI0CKOCThIO. Kacanue mapa u
cdepsl IIocKkocThi0. Bua n
n300paxkeHue mapa

61

[lepeceuenue cepsrl u mapa ¢
mwrockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1Iapa

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

63

CummMmetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aa4uu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO C(Eepoi U MIapoM,
MIOCTPOCHUEM UX CEYCHHI
TJIOCKOCTBIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO C(Eepoi U MIapoM,
MOCTPOCHUEM MX CEUCHUI
IIJIOCKOCTBIO




66

HpI/IKJIa[[HBIe 3a4a4yu, CBA3aHHBIC
co cepoii u mapom

67

IToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH, CTAaHAAPTHBIE
oao0us

68

Pazmmunsnie KOM6I/IHaIII/II/I TCII
BpaliCHUA 1 MHOTOI'PaHHHUKOB

69

3anaun o teme "Tena u
MTOBEPXHOCTHU BpalieHus"

70

3agaun o Teme "Tema u
ITOBEPXHOCTH BpauieHus"

71

KonTponsnas paborta "Tena u
ITOBEPXHOCTH BpanieHus"

72

O6bem mumuHApa. Teopema 06
00BbEME MPSMOTO MHJIUHIPA

73

Brrunciaenne o0bEMOB Ten ¢
TIOMOTIBIO OTIPENIEIIEHHOTO
nHTerpasia. O0bpEM KOHYcCa

74

ITmomanu OOKOBOU U ITOJIHOK
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKUe 3a/1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM
00BEMOB IUIIMHAPA, KOHYCA

76

[IpuknanHeie 3a1a4u 10 TEME
"OO0BEMBI U ILIOLIAIN
MOBEPXHOCTEH Ten"

77

OO0BEM mapa U mapoBOro
cektopa. Teopema 06 06BEME
mapa. [lnomans cdepsr.
CrepeoMeTpHUECKHE 3a/1auH,
CBsI3aHHBIC C BBIUMUCIICHUEM




00BEMOB 11apa, MapoBOTO
CErMEHTA M IIapOBOT0 CEKTOpa

78

[IpukiagHele 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MIapa U TUIOIIA/IHIO
cdepbl. COOTHOIICHUST MEXKTY
IIJIOIIAIIMH [TOBEPXHOCTEN U
00bEéMaMu TOJTOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bEMa npu mo100uu.
CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB TeIl U TUIOMAAEH
ITOBEPXHOCTEN

80

KonTtponsnas padota "[lmomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ter"

81

JIBM>KEHUsI MPOCTPAHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO uryp. Obuiue
CBOMCTBA IBIKCHUHN

82

Bupl iBrKeHMI: nTapasuiebHbII
MepPEeHOC, IICHTpaJIbHAS
CUMMETpPHS, 3epKaJIbHAs
CUMMETPUS, TOBOPOT BOKPYT
MPAMOM

83

[IpeobOpazoBanus 0100MSI.
[Ipsimas u cdepa Diinepa

84

FCOMCTpI/I‘-ICCKI/IC 3aJa4M Ha
IMPUMCHCHUC ABUIKCHUS

85

KonTtposnrHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o6maromee noproperue 11




MOHATUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alrs 3HaHW:
"[lapanienbHOCTb NPSAMBIX U
MIJIOCKOCTEHN B IpoCcTpaHCTBE"

87

O6o6m1aromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 ximaccos,
CUCTEMaTU3alUs 3HAHWUN:
"BekTopsl B mpocTpaHcTBe"

88

O6o06maromiee noproperue 11
MOHSITUH U METOJIOB Kypca
reometpun 10—11 xnaccos,
CUCTEMaTHU3alUs 3HAHUN:
"BekTops!l B mpocTpaHcTse"

89

O6o6matomee moBroperue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "OobeM
MHOTOrpaHHuKa"

90

O6o6maromee moroperue 11
MOHSATHUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOrpaHHuKa"

91

Oo6o6maromee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTEeMAaTU3alMsl 3HAHMI:
"[1nomaan MoBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

92

O6o6maromiee noropenue 11
MOHSITHI M METOJIOB Kypca




reometpun 10—11 xmaccos,
CHCTeMaTHU3allus 3HAaHUI:
"[1nomaan MOBEPXHOCTU U
00BEMBI KPYTIIBIX TN

93

WroroBas koHTpoJsibHas paboTa

94

Hrorosas KOHTpoJIbHas paboTa

95

[ToBTOpeHue, 06001IICHNE U
CHUCTEMaTH3alus] 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

97

HcTopus pa3BUTHS CTEpPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pasBUTHS CTEPEOMETPUH
KAaK HayKH U €€ poJib B Pa3BUTUHU

102 1
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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