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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOKHOCTh U3YUEHUS TUCHIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIHMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
OOyYaIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MNOCTPOEHUU LIETIOYKU JIOTHUYECKUX YTBEP)KICHUN MPU PEHIEHUU F€OMETPUYECKHX
3a1a4, YMEHHME BBIIBUIATb W ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaau.

[lens ocBoeHus nmporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi MOpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTaBIEHN O T€OMETPUN KaK 4YaCTH MHUPOBOW KYJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAKOLIEro MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHMS JIOKAa3bIBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pElIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C MPAKTUYECKUM COJAEPIKAHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIU aKCUOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUX
YMEHUM, KpUTUIHOCTH MBIIICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBiusroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyYCHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHHUI  pachpenensercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYaroluXCsl, paciupss U yrinyomuss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon K U3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOecreyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAIONIeH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajuieNbHble M CKpellMBarouiyecss mnpsmMble. [Ipu3HakyM CKpelMBarOMIMXCS
npsameIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSIMOMN
U 1uiockocTd. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleienuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MepNeHINKYJIIIpax.

VYrael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB UJIA
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsSMOYIOJbHBIA  IAPAJUIEJENMUIIE] W  €r0  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEPXHOCTHM MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,



npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIpaBUIbHOW nHUpaMuibl. lIpaBuibHBIE MHOIOTpaHHUKM: IPAaBWIbHAS IIPU3Ma U
IIpaBWIbHAs NUpaMuAa, IPAaBWIbHAs TPEYroJIbHAS NUPAMHMAA W IPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JTOACKAdIP U UKOCADIP.

Beruncienne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPABUIBHOM MHpPaMUJbI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajJielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosnpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHUs:
WIMHApP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlieHusi Ha TiockocTh. Pa3Béprka mumuHapa U koHyca. Cummerpus chepbl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u



HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCaHHas okojio mwiuHapa. [lepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILUIONMIAACH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUM: METOJ] CIIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TIepeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopet B mpoctpanctBe. Ornepaudu Haja BeEKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. Pa3ioxkeHue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3a1ad.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwkenus mnpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOr0  O0mIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMHA U HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UICHTUYHOCTH, YBOKECHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHUKH, EHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHCHUEM JOCTHXKEHUW HAyKH W JIESATEIBbHOCTHIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCy>XI€HU, BOCTIPUUMYUBOCTh
K MAaT€MaTUYECKUM aCIIeKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTAaHHWE, COAJAaHCHPOBAHHBIA PEKHUM 3aHITHH U
OTIIbIXa, PETyisipHas (U3NYEcKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3muuHbIM  chepaM  NMPodEeCCUOHAIBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBLHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIW3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJCTBOM IIO3HAHHMS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble jornueckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX M YTBEPXKICHUSX, MPeajaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTH TMIOTE3Yy, apryMEHTHPOBAThH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSITENILHO (HOPMYIHpPOBaThH OOOOIIEHUS W BBIBOJABI IO pPE3yjibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3a1auH,
KOMMEHTHPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATH WJEH, HAIIEJICHHbIE Ha IOHMCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryisiTUBHBbIE YHUBEpPCAJbHbIE yUeOHbIE AeiicTBHS

CamoopraHuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO pEIIeHUS C
y9E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BJIQJICTh HaBBIKAMH  [IO3HABAaTENbHOH  pediiekcMu  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
crioco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboOThl mTpW pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMU UICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:
e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSAMH CTEPEOMETPUU MPHU
pelIeHnn 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;



MPUMEHSITh aKCUOMbBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
nupamuza, NpsMOYTOJIbHBINA Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccu(ukanuu;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJTHSATH napajuiebHOE, LHEHTPATbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHNUE (DUTYp HA IIIOCKOCTH, BBITIOJHATH W300pakeHust puryp
Ha [JIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpHU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
buryper;

CBOOOJTHO OIEPUPOBATH TOHATHUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTU;

NPUMEHSTh MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, TMpeACTaBICHHYI0 Ha
yepTexKax U pUCYHKaX;



OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh M
aHAJM3UPOBATh PEANbHbIE CUTyallUd, MPUMEHATh HU3YYEHHBIE MOHATHS B
mpoliecce IMOMCKA  pelIeHUsT MaTeMaTU4yecku  CcQopMyJIHpOBAHHOM
npoOIeMbl, MOJEIUPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPUH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpEM, ammnapara ajreOpbl, pellaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSI TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHHUYECKOW U CEepuYecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TE€JIAMH BpAILICHUS: TUIHMHAPOM,
KOHYCOM, c(hepoit U mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHyC, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMHU TeEJN
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OTNKCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpalICHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI0O0OHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHMS TEJI BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;



pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
U IUIOCKOCTSIMU, BBIUYHCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO ONEPUPOBATH TOHITUSIMHU, CBSI3aHHBIMU C JIBJKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paX€HUsI MHOTOIPAHHUKOB U TeJl BpAlllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus oA00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMIMHIIPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs KOHyca (TapaijieibHble
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSTh TeoMeTpudecKkre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MOPEANOJararolinX HECKOJBKO IIaroB PpELICHUs, €CIU YCIOBUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opMme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUH, IPUMEHATh U3YUEHHBIC
IOHATHUSI, TEOPEMBbI, CBOWCTBA B IMpPOLECCE MOUCKA  PELICHHS
MaTeMaTudecku  Cc(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH Ha SI3bIKE T'€OMETPHUH, MCCIIEIOBATh MOCTPOECHHBIC
MOJIEIA C WCMOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATHH UM TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXO0XJCHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N¢ Konu4yecTBo yacos
DJIeKTPOHHbIE
n| HaummeHnoBanme pa3gesioB u (undposbie)
KoHnTpoabn IIpakTHYeck
/ | Tem mporpaMmmsl Bcero o0pa3oBaTe/bHbIC
ble paboThI ue padboTsbl
n pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
) B3anMHoe pacnonoxenue 6 1
NPSIMBIX B TIPOCTPAHCTBE
3 [TapayeabHOCTB NPSAMBIX U 3
IUIOCKOCTEH B MPOCTPAHCTBE
[lepneHAUKYISIPHOCTD
4 NPSIMBIX U IJIOCKOCTEH B 25
IIPOCTPAHCTBE
VYTiBl ¥ paccTosHUA 16 1
MHororpaHHuKu 7 1
7 BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpenwme, 0600IIEHNE 1 5 )

cUCTeMaTH3allus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

Ne Kosaun4yectBo 4yacos
DJIeKTPOHHbIE
Haumenosanue
(undposbie)
Il | Ppa3fiejioB U TeM Konrpoasnsr | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/| mporpammsl e padoThlI e padoThl
I pecypcsl
A
HaJIUTUYECKas 15 1
TEOMETPHUS
IToBTOpEHME,
6006
00001EeHNE U 15 1
CUCTEMATH3ALM
3HAHUU
O0bEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
IImomragn
MOBEPXHOCTU U 9 1
00BEMBI KPYTJIBIX TET
JIBro>keHus 5 1
IToBTOpEHUE,
600
00001IeHNE U 17 5
CUCTEMATH3aLMs
3HAHUU
OBIIEE KOJIMYECTBO
YACOB I10 102 8 0
[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuyecTBO 4acos
n KonTpoJuan
Tema ypoka Bce P IIpakTuyec
/ HbIC
ro KHe padoThl
n padoThI

Jara
U3y4eH
usi

DJIeKTPOHHbBbIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IIJIOCKOCTH, ITApaJUIEIbHbIX 1
PSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[lonsiTUA cTepeomeTpun:
TOYKA, IIpsAMasi, INIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
npaBujIa U300paKeHUs Ha 1
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsTus: nepecekaronecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsiMasi ¥ IIOCKOCTb;
MOJIYTIPOCTPAHCTBO




[TonsTust: mepecexkarouecs
IUIOCKOCTH, IepeceKarofecs
npsiMasi ¥ MI0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOTrOrpaHHuKH,
M300paxKeHue MPoCTEHIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIMUX 00BEKTOB

MHoOrorpaHHukH,
M300paxKeHue MPOCTEHIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPHUH U
NepBbIE CIEACTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUH U
MEPBLBIC CIICACTBUA U3 HUX




AXCHOMBI CTEPEOMETPUH U
HepBBIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IJIOCKOCTER

10

N3o00pakeHne ceueHmi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPbIE IPOXOJST YEPE3 UX
peopa. N3o0pakeHune
[IEPECCUCHUS TIOJIyYEHHBIX
mockocren. PackpammvBanue
MOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMHU




11

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
[epeCceYEHUS MOTYUEHHBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

N3o0paxenue ceueHuit
nUpaMu/Ibl, KyOa U PU3MBI,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
NepeCcEeYEHUS MOTYYEHHBIX
mockocrei. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
Pa3HBIMH LIBETAMHU




13

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
[epeCceYEHUS MOTYUEHHBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

14

Meton cnenoB s
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MTOCTPOEHUS CEUCHUM.
CaolicTBa nepeceyeHuit
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBoiicTBa IEpECEUYECHUN
MPSIMBIX U IIJIOCKOCTEN

17

IToctpoenue ceueHuii B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEIKEH 1 3aIUCh
I1aroB MOCTPOCHUS




18

[TocTpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
[1aroB MOCTPOCHUS

19

IToctpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX ‘IepTe)Keﬁ H 3a11ucChb
raroB NOCTPOCHUA

20

IToctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX T-IepTC)KeI\/'I H 3a11uChb
mraroB MOCTPOCHUA

21

[ToBTOpEHME MIAaHUMETPUU:
Teopema o
HNPOIOPLIMOHAIIBHEIX OTPE3Kax.
[TogoGue TpeyroJsHUKOB




22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BHIHOCHBIX
yeprexax. Mcropus pa3surus
IUIAHUMETPUH U
CTEpEOMETPUN

23

KonTposabnas padbora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroyecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsaMmeix. [lapamiensHbie
IPsSIMBIE B TIPOCTPAHCTBE




25

Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOU
MPSMOM, MPOXOASIICH yepe3
TOYKY MPOCTPAHCTBA U HE
JeXalled Ha JaHHOM IIPSIMOM.
JlemMma o nepeceueHnn
napaieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsiMbeix. Teopema o TpEx
napajieIbHbIX MPSMBIX.
TeopeMa 0 CKpelIMBaIOIIHUXCA
MPSIMBIX

27

[TapannensHoe
npoekTrpoBanue. OCHOBHBIE
CBOICTBA MapPaJIETBLHOTO
MPOCKTUPOBAHUA.
N3o06paxenue pa3Hbix GUryp
B [TapaJUIEIbHON IPOEKIINU




28

IlenTpanbpHas mpoekuus. Yromu
C COHAIpaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXAY
IPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U
UCCJIEIOBaHKE, CBA3AHHbIE C
pacMoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
NapajuIeJIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
NapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1aum Ha
BBIYUCICHUC N
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE




32

IToctpoeHue ceuenus,
IIPOXOJAIIETO Yepe3 TaHHYIO
IPSIMYIO Ha YEPTEKE U
NapajuIeIbHOTO IPYron
npsiMoil. Pacu€r oTHOLIEHHI

33

[TapannenpHas npoekuus,
MIPUMEHEHUE JUIsl TOCTPOCHUS
cedeHuil Kkyda u
napasienenunena. CBolcTa
napajuieenuInea u mpu3Mbl

34

[TapannenbHble MIIOCKOCTH.
[Ipu3Haku napainenbHOCTH
JIBYX IIJIOCKOCTEU

35

Teopema 0 mapamieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXO/SIIEH Yepe3 TOUKy, He
MPUHAISKALTYIO TaHHOU
MJIOCKOCTH U CIIEJICTBUS U3
HeE




36

CaolicTBa napamieabHbIX
IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX
MepeCceUCHHs TIPH
MIePECCUCHHH JIBYX
napajuieIbHbIX MJI0CKOCTEH
TpeThen

37

CBolicTBa napauiesbHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napauieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXITY
napauieIbHBIMU

IJIOCKOCTAMU; O ICPECCUCHUU

IPSIMOM C IByMs

napaijiCJIbHbIMH IINIOCKOCTAMU

38

IToBTOpEHME: TEOpEMaA
[Tudaropa Ha rmIockocTu

39

HOBTOpeHI/ICZ TPUTOHOMCTPUSA

IPSIMOYTOJIBHOTO
TpeyrojbHUKa

40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJienenuneaa




41

Brprunciienue 1yiMH OTPE3KOB B
KyOe U mpsIMOYTOJIbBHOM
napajuiejaenunee

42

IlepneHqUKyYISPHOCTD NPSMOMN
u 1iockocty. [IpusHax
NEPIEHAUKYJIIPHOCTH IIPSIMOU
Y IUIOCKOCTH

43

IlepneHquKyIsIpHOCTD MPSMOKN
u 1iockocty. [IpusHak
NEPIEHIUKYJIIPHOCTH IIPSIMON
1 TUIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePIEHANKYIIIPHOHN K
IUIOCKOCTH

45

[Tinockoctu u
NEPIEHIUKYIAPHBIE UM
HpS[MBIe B MHOFOFpaHHI/IKaX

46

[Inockoctu n
NEepPHEHANKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX




47

[leprieHquKyNIAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyspa
U3 TOYKH Ha IPSIMYIO

48

[lepnenauKkynsip 1 HaKJIOHHA.
[locTpoenue nepneHauKyIspa
13 TOYKU Ha IPSIMYIO

49

Teopema o Tpéx
HepreHuKysapax (npsmas u
oOpartHast)

50

Teopema o Tpéx
nepreHuKysapax (nmpsmas u
oOpatHast)

51

Yron mexny
CKPELIMBAIOIIMMUCS TPSIMbIMU

52

[Tonck neprieHIMKyIApHBIX
HpHMI)IX C IIOMOIIIBIO
NepHEHANKYISIPHBIX
MIOCKOCTEH

53

OpTtoronansHoOe
MIPOEKTUPOBAHHE

54

[Toctpoenue ceuenunit kyoa,
MIPU3MBI, TPABUIBHOU
MIUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU




55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OPTOTrOHAJILHOU MPOEKIINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

[Ipu3nak
NEPIEHANKYIIAPHOCTH IIPSIMOU
U IJIOCKOCTH KaK CJIEACTBUE
CUMMETpUU

58

IIpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuii OT TOUKH
J10 TIOCKOCTH

59

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacu€r paccTosiHuii OT TOUKH
JI0 MJIOCKOCTH

60

CniocoObl 0nyCTUTh
HEPIEHIUKYIIAPHIL:
CUMMETpPHUS, CABUT TOYKHU IO
napasuieibHON IpsSMOi




61

CnBur no HenapamuieabHON
psIMOM, U3MEHEHUE
paccTosaHui

62

Konrponbnas padora
"B3aumHOe pacmnosioxkeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTtpascTae”

63

IToBTOpEHME: YrOaI MEXAY
MPpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHSA B
MIPOU3BOJIbHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHME: YroI MEXIAY
CKPELIUBAIOIIUMUCS IPIMBIMU
B [IPOCTPAHCTBE

65

['eomeTpuyeckue MeToabl
BBIYHCIICHHS] YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHUKAX

66

JIByrpansslii yroa. CBoicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO
yria




67

[IepnieHquKynIspHBIC
miockoctu. CBoMCTBa
B3aMMHO MEPHEHIUKYISAPHBIX
IUIOCKOCTEH

68

[Ipu3naxk
MEPIECHINKYISIPHOCTH
IJIOCKOCTEH; Teopema o
psAMOI IiepeceueHus IByX
MJIOCKOCTEH
NEePHEHANKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

IIpssmMoyronbHbII
napaujenenunes; Kyo;
U3MEPEHMs, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuleenune1a

70

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

71

CrepeomeTrpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBs3aHHBIC CO B3aUMHBIM
PacCIoJIOKECHHUEM NIPAMBIX U
TUTOCKOCTH




72

[ToBTOpEHME:!
CKpEIIMBAIOIINECs MPsIMbIE,
napajulieNbHbIe MJI0CKOCTH B
CTaHapPTHBIX
MHOTOIPaHHHUKAX

73

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPAMBIX,
paccTosiHue MeXIy

CKPCIIUBAOIMUMUCA ITPAMBIMHA

B IIPOCTHIX CUTYyAIUAX

74

PaccrostHue OT TOYKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMO 10 TIJIOCKOCTH

75

Brruucnenue paccrosHuM
MEXIY CKPELIUBAOIIUMUCS
IPSAMBIMH C IIOMOLIBIO
NEPIEHANKYIIIPHON
IIJIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOTO yTia




77

DJIeMeHTHI CheprUIeCKOi
FEOMETPHH: T€0/Ie3UUECKUe
JIMHUM Ha 3emiie

78

KonTponpHas padota "Yrisl u
paccrosiHus"

79

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

80

[Tupamupaa. Buasl nupamu.
[IpaBuibHas nupamuaa

81

ITpusma. IIpssmMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

82

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

BblnyKkiibile MHOTOTpaHHUKH.
Teopema Ditnepa

84

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBuibHbIE U
NOJIyTIpaBUIIbHBIE
MHOTOTpaHHUKHU

85

KontponsHas padora
"MHororpaHHuku"




ITonsTue BexTOpa Ha

86
IUIOCKOCTH U B IIPOCTPAHCTBE

87 | Cymma BEeKTOpOB

88 | PasHOCTb BEKTOpOB

89 | IlpaBwmio mapamwienenumneaa

90 YMHOXKEHHE BEKTOpa Ha
YHUCIIO
Pa3znoxxenne BexTopa 1o

91 | 0a3ucy Tpéx BEKTOPOB, HE
JIEKaLUX B OJHOH IIOCKOCTH

92 | CxamspHOe poH3BeIeHUE

93 Brruucnenue yrina mexuy
BEKTOPAMH B ITPOCTPAHCTBE

94 IIpocreiimue 3anauu ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauu ¢
BEKTOPAMH

96 [Tpocreiimue 3agaum ¢
BEKTOPAMH

97 [Tpocreiimue 3agaum ¢

BEKTOpaMH




O060061EeHNE U

98 . 1
CUCTeMAaTH3AIIHsI 3HAHHHA

99 0O00011eHuEe 1 ) 1
cUCTEeMaTH3aIHs 3HAHUH

10 | Uroroas KOHTpOJBbHAS 1

0 pabora

10 | Hroropas KOHTPOJbHAS 1

1 pabora

10 | OO6oO6menue u 1

2 cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YUACOB 102

10 [TIPOT'PAMME




11 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

Kounrtpous
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jlara
H3yUeH
U

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibH
ble pecypchl

[ToBTOpEHUE TEMBI
"KoopuHaTel BEeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

IToBTOpEeHue TeMbl
"CkaJsipHO€E IPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Borunicnenue yria Mexuy
BEKTOpPaMHU B MPOCTPAHCTBE'

1

[ToBTOpEHME TEMBI
"VYpaBHeHHE NPAMOH,
MPOXOISIIEH Yepe3 1Be
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMallb, ypaBHEHUE
MIJIOCKOCTH B OTPE3Kax




YpaBHEHHE IJIOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax

BexropHoe nmpousseeHue

JInneliHbIE HEPABEHCTBA,
JINHENHOE
IIPOrpaMMHUPOBAHHE

JInneliHbIC HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHanuTHYECKNE METOBI
pacuéra yria Mexny
IPSIMBIMU B
MHOTOTpaHHUKAX

11

AHanuTHYECKNE METOBI
pacuéra yria Mexny
IJIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyiia pacCTOIHUS OT
TOYKH JI0 MJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue pacctostHui OT
TOYKH JI0 TJIOCKOCTH B KyOe




14

Haxoxnenue pacctostHuii oT
TOYKH JIO IUNIOCKOCTH B
MPaBUIILHON TUPaMHJIC

15

KonrponsHas pabora
" AHamUTUYECKas
reomeTpus”

16

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHbIE
MHOTOT'PAHHUKH

17

Ceuenus MHOTI'OIrpaHHUKOB!
METOJ CIICA0B

18

CeueHrs MHOTOTPaHHUKOB:
CTaHJIapTHHIE IJIOCKOCTH,
HGpGCC‘-IGHI/ISI prIMI)IX nu
TIOCKOCTEH

19

HapaJ'IJ'ICJ'ILHLIC MpsAMBIC U
IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

20

[TapamiensHbIe NpsIMBbIE U
IIJIOCKOCTH: PACUET
OTHOLIEHUH




21

[TapannensHbie psiMbIe U
IJIOCKOCTH: YTJIbI MEXKITY
CKPEIMBAIOIIUMUCS
PSIMBIMU

22

IlepneniuKynspHbIe
IIPSIMBIE U TUIOCKOCTH:
CTaHJIapTHBIE MaPBI
NIEPIECHIUKYIISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUHU
MHOI'OTPaHHUKOB

23

[lepnieniuKymnsipHbIe
MpsIMbIE U TJIOCKOCTH:
TeopeMa O Tpex
MepIEeHIUKYIIApax

24

[lepnienauKynsapHbIC
IIPSIMBIE U TUNIOCKOCTH:
BBIUHCIICHUS JIUTUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomau
MHOTOYTOJIbHUKOB,
(hopMyIBI 715 TUTOIACH,
COOOpaKeHHSI TIOTOOMS




26

[ToBTOpEHHE: MIIOIIAAN
MHOT'OYTOJIbHHKOB,
bopMyJIBI IS TUTOIIAEH,
COOOpaXeHHsI TOA00MS

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIACH,
COOOpaKEeHHS TIOI00MS

28

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIATU
MMOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpaskeHus

o 100Ms

29

[Imomanu ceuenunii
MHOTOTPaHHUKOB: IUIOIIAIN
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, COOOpakeHus
noaoous




30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

O0BéM Teita. O0beEM
PSIMOYTOJIBHOTO
napajuiesenuneia

32

3ama4yn 00 yaBOCHUHU Ky0a, O
KBaJIpaType Ky0a; o
TPUCEKIIMHU yTJa

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumne/1a

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHUEM
00BEMa MPSAMOYTOJILHOTO
napajuiefienuneaa

35

O0BEM npsIMOit TPU3MBI

36

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMOI TPU3MBI




37

IIpuknanseie 3anaym,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Berancnenmne o0bEMOB TeIT ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unrerpaina. OobEm
HAKJIOHHOU MPU3MBI

39

Beruancnenmne o0bEMOB TeI ¢
TIOMOIIBIO OITPENEITIEHHOTO
uHTerpaia. O0bEM
MTUPAMUJIBI

40

®opmyna oobEmMa
nupamuibl. OTHOILIEHUE
00BbEMOB MUPAMHU/] ¢ OOIIUM
yIJoM

41

®opmyna oobEmMa
nupamMuel. OTHONIEHUE
00BEMOB MUPaMU/T C OOIITUM
yIJoM

42

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI




43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
TUPAMUJIBI

44

[IpukiiagHele 3aga4u 1o
teme "OO0BEMEI Ten",
CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOH IPU3MBbI

45

[IpukiaaHbie 3a1a49M 110
teme "OOBEMEI TElr",
CBSI3aHHBIE C 00BEMOM
MTUPAMUIBI

46

[Tpumenenne 00bEMOB.
Beruncienue paccTosHUS 10
IUIOCKOCTH

47

KonTtponsHas pabora
"O6BEM MHOTOTpaHHUKA"

48

[unmHapuyeckas
MMOBEPXHOCTh, 00pa3yrone
HWIAHAPUYECKON
MMOBEPXHOCTHU

49

Humuuap. Hpamoi
KpYroBOW IWJIAHJIP.
[Inomaae moBepxXHOCTH
HWIHHAPA




50

Konunyeckas HoBepXHOCT,
o0pa3ymolre KOHU4eCKOn
noBepxHocTU. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO, ITapauIeIbHON
IUIOCKOCTH OCHOBaHUS

52

VY ceu€HHbIl KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnowane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

IImomane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeoMmeTpriecKkue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM
CEUYEeHMI IWINH/IPA, KOHYCa




56

CrepeomeTrprueckue 3a1auu
Ha JJ0Ka3aTesbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM
CEYEHU LIWIMHAPA, KOHYCa

57

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

ITepeceuenue chepsl 1 mapa
¢ mockocTeo. Kacanne
11apa u cgepsl IIOCKOCTHIO.
Bun u nzobpakenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ iockocThio. Kacanue
mapa 1 cepsbl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

62

VYpaBuenue cepsl.
[Tnomane chepor u eé
yacTeu




63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JJ0Ka3aTelbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
cdepoit u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3a1auu
Ha JI0OKa3aTeIbCTBO U
BBIUUCIICHHE, CBSI3aHHBIC CO
cthepoii u mapom,
MMOCTPOCHUEM UX CEUCHHIA
TUTIOCKOCTBIO

66

[MpuknagHele 3a1a4mn,
CBsI3aHHBIE CO chepoit 1
IapoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHU S
B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
mog00us

68

Paznuunble KoMOMHAIIMY TET
BpalIeHUs U
MHOTI'OTPaHHUKOB




69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

Kontponbnas padora "Tena
Y MMOBEPXHOCTH BpamieHus"

72

O6béMm nununapa. Teopema
00 00BbEMe mpsiMoro
HUAJTUHIpPA

73

Brrancinenne 00bEMOB TeI C
MTOMOIIBIO OTIPEAENIEHHOTO
unTerpana. O6bEM KoHyca

74

[Tnowmwaau OOKOBOH U
MIOJIHOM MMOBEPXHOCTH
KOHYca

75

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHUEM
00BEMOB IUITUHIPA, KOHYCA




76

[Ipukiiaguele 3aga4u 1o
Teme "OOBEMBI U IUIONIAAN
MOBEpXHOCTEM Ten"

77

O06BEM mapa u I1apoBOro
cekropa. Teopema 06
o0BEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue
3aj1a4M, CBSI3aHHBIC C
BBIYKCIICHHEM 00bEMOB
11apa, mapoBOro CerMeHTa u
IIIAPOBOT0 CEKTOpa

78

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUIOMIAJBI0 Cephl.
CoOTHOIICHUS MEXTY
IIJIOIIAIIMU [TOBEPXHOCTEN U
00béMaMu MOJJOOHBIX TEI




79

[TonoOuebIe Tena B
npocrpascTse. M3smenenue
o0BEMa npu mo00uu.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeJ U MJIOLIAACH
MOBEPXHOCTEH

80

KonTponbhas padora
"[1nomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (uryp. Obuue
CBOMCTBA JBUKCHUI

82

Bunwl nBukenuit:
MapaJuiebHbIN IIEPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IPSIMOI




83

[IpeoOpazoBanus mogo0Us.
[Ipsimast u chepa Diinepa

84

FCOMCTpI/I‘lCCKI/IC 3aJa4d Ha
IMIPUMEHCHUC IBUXCHUSA

85

KonTponbhas padora
"BexTops! B mpocTpaHcTae”

86

O6o0maroiee MOBTOPEHHE
11 moHIATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanuit: "[lapamienbHOCTh
MPSIMBIX U INIOCKOCTEN B
npocTpaHcTae”

87

O6o061matoniiee NOBTOPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocrpaHncTae”




88

Ob6o0mu1aromee MOBTOPEHUE
11 nousATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUS
3HaHuii: "BekTophl B
npocTtpaHcrTae"

89

Ob6o0miaromee MOBTOPEHNE
11 nousATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIUs
3HaHuii: "OobeM
MHOTOIpaHHUKa"

90

O6o0m1aromiee MOBTOpEHUE
11 nonsTHII M METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOrpaHHuka"

91

Oo6o0m1aromiee MOBTOPEHUE
11 nousATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
sHaHui: "[lnomanu
MMOBEPXHOCTH U 0OBEMBI
KpyIribiX Ten"




92

O6o0maroriee MOBTOPEHHE
11 nousATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUS
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJbix Ten"

93

Hrorosasi KOHTpOJIbHAS
pabora

94

HrtoroBas KOHTpoOJIbHAS
pabora

95

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

96

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI




97

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passutus
CTEPEOMETPHUH KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XECHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus passutus
CTEpPEOMETPUH KaK HAYKH U
€€ poib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI




Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U
10 | e ponb B pa3BUTHH

1 COBPEMEHHBIX MHXCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPHUH KaK HAYKU U
10 | e ponb B pa3BUTHH

2 COBPEMEHHBIX NH)XKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT U1

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
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