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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YyUEHUH 00yJatOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKMA M Te€Ja BpaUICHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHMUU MaTEeMAaTHUECKUX YTBEPXKJIECHUHN U POJIM aKCUOMATHUKH B POBEICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTYyalUil, HCCIIEJOBaHMUSI IOCTPOEHHBIX MOJEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukun», «Tema Bpamenus», «BekToppl U  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJIbHBIM JHHHUSIM Yy4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMbl, paclpefeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHuHaniu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUHM BEKTOpA IO TPpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IM1apoBOTo
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCBI U JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNE MAaTEMaTHIECKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYATLHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHUSAMH, (DOopMyIUpOBaTh
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHpOpMaLUU o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb TMOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTara pelIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUAYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IrpynmnoBbIX (opmax paboTel (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY HpsAMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(UKAIIUH;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINIOJHSATH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBINOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CHMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U TTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTH CHMMETPHUU (PUTYPHI;

e CBOOOIHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHUW U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHNN CTEPEOMETPUIECCKUX 3a/1a4;

e WU3BIEKAaTh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHBIE CUTYAIlMH, MPUMEHSITh U3YUYCHHBIE TIOHATHS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPUUECKUX BEINYNH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IHJIAHIPUYIECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMU, BEIYUCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUsI KOHYCa (MapaliyieibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



e JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHHUS,;

e TMPUMEHATH TEOMETPUYECKUE (DAKTBI NJII PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

e pemaTrh 3aJadyd Ha JOKA3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

e TPUMEHATHh MPOTPAMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIIOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

e TIPUMEHSTH MOJTYUCHHBIC 3HAHNUS HA MPAKTHUKE: CPABHUBATH, aHATTM3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

TemaTnyeckoe NIIAHUPOBAHUE COCTABJICHO C YYETOM LieJIeBbIX IPHOPHUTETOB
BOCIIUTATEJIBHOI0 ACNEKTA IKOJbHOI0 YPOKa, copMyJIMPOBAHHBIX B
IIporpamme Bocnutanuss MBOY Ne 59 r. Kupoga:

- OOy XKJIeHUE O0yJarOIINXCS COOII0AaTh HOPMBI TTOBEICHUS, TIpaBUiIa OOIICHUS
CO CBEPCTHUKAMH U MEAarornyeCKuMu pabOTHUKaMH, COOTBETCTBYIOIINE YKIay
o01eo0pa3oBaTeNbHON OpraHu3aly, YCTAHOBICHHUE U TTOAJIEPKKY
no0poskenaTenbHO atMochepsl;

- IPUBJICYEHUE BHUMAHUS 00YYaIOIIUXCS K IEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
ypoKax MpeJIMETOB, IBICHUM U COOBITUI, MHUIIMMPOBAHUE 0OCYKICHUM,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOILEHHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIULIAM.



TEMATHYECKOE IINTAHUPOBAHHUE

IUIOCKOCTEH B IMPOCTPAHCTBC

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchbl
http://nsportal.ru
CouuanbpHas CeTh
1 BBenenue B ctepeoMeTputo 23 1 PaGOTHUKOB
00pa3oBaHUs
http://nsportal.ru
B CommanbHas ceTh
5 3aUMHOE PACIOJIOXKCHHUE TIPSMBIX B 5 1
IIPOCTPAHCTBE pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
3 [TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B 8 CounainbHas ceTh
IPOCTPaHCTBE pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
I ConuainnHas CeThb
4 EpICHIUKYIIIPHOCTD MPSMBIX U o5

pabOTHUKOB
o0pa3oBaHUs



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

S) VYribl U paccTosTHUS

16

http://nsportal.ru
CouualibHas CeTh

pabOTHHUKOB
oOpazoBaHUs

6 MHororpaHHUKH

7 BekTopsl B mpocTpaHcTBe

12

http://nsportal.ru
ConuanpHas ceTh
pabOTHUKOB
00pa3oBaHUs

http://nsportal.ru
ConuainnsHas CeThb

pabOTHUKOB
00pa3oBaHUs

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

http://nsportal.ru
CouunalnpHas ceTh

pabOTHUKOB
00pa3oBaHUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchbl
http://nsportal.ru
OCHOBHBIE IIpaBujia H306pa>I(eHI/I$I Ha COIII/IaJ'IBHaH CeTh
1 PHUCYHKE IJIOCKOCTH, ITapajuIeIbHBIX 1 PaGOTHIKOB
IpSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
P (otp ), cepen P oOpazoBaHus
[ToHATUS CTEPEOMETPHU: TOYKA, IPSIMAs, http://nsportal.ru
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE CouuanpHas ceTh
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1 paGOTHUKOB
TUTOCKOCTH, MapaJUICIbHBIX TPSIMBIX
00pa3oBaHuUs
(OTpe3KOB), CepeIMHBI OTPE3Ka
http://nsportal.ru
3 [TonsTHS: TIEpeceKaronuecs MIOCKOCTH, 1 CounainbHas ceTh
HiepeceKaroIIuecs MpsMas U MI0CKOCTh pabOTHHUKOB
00pa3oBaHuUs
http://nsportal.ru
ConuainnsHas CeThb
4 [TonsATHSA: MOTYIIPOCTPAHCTBO 1 PaGOTHHUKOB
o0pa3oBaHUs



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

http://nsportal.ru
CouualnpHas CeTh

S) MHororpaHHUKu paGOTHUKOB
oOpazoBaHus
http://nsportal.ru

N3o0pakeHne mpoCTEHIIIX CoumalibHas ceTh

6 POCTPAHCTBEHHBIX %)nryp, PaGOTHIKOB

HECYIICCTB UX 00BEKTOB
YHECTBYIOM oOpazoBaHuUs
http://nsportal.ru
ConuainnsHas CeThb

7 AKCHOMBI CTEpPEOMETPUH PaGOTHHKOB
00pa3oBaHUs
http://nsportal.ru

8 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE CounanbHas ceTh

CJICJICTBUS U3 HUX pabOTHUKOB
00pa3oBaHuUs
http://nsportal.ru

AXCHOMBI CTEPEOMETPHH U TIEPBbIC

9 cnencTBus U3 HUX. CriocoObl 3a1aHus CounainbHas ceTh

IPSIMBIX ¥ TIOCKOCTEMN B IIPOCTPAHCTBE. pabOTHHKOB

O003Ha4eHus NPAMBIX U INIOCKOCTEH 06pa30BaHI/I}I

5 http://nsportal.ru
10 N3ob6pakenue ceueHuit mupamMuIbl

ConuainepHas CeThb



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

11

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

N300pakeHrEe CEYCHHUI MPU3MBI paGOTHHKOB
00pa3oBaHUs
http://nsportal.ru
ConuainnsHas CeThb

12 N3obpakenue ceuenuii kyoa paGOTHHKOB
00pa3oBaHUs

N306paxenne cedeHuii MIpaMuIb], Kyoa http://nsportal.ru

U MPU3MBI, KOTOPBIC ITPOXOIAT YepPe3 UX ConyansHas ceThb

€0pa. M3o0paxeHue nepeceue
13 peop PAEHHE [IEPECCHCHIA paOOTHUKOB

MOJYYEHHBIX TUTOCKOCTEH. 6

PackpammBaH#e mOCTPOCHHBIX CCUCHHIM 0Opa3OBAHMA

pa3HBIMU [IBETAMH
http://nsportal.ru
ComuanpHas ceTh

14 Merton creoB i MOCTPOSHUS CeUeHUN pa60THI/IKOB
00pa3oBaHUs

Merton cnenoB A1 TOCTPOEHUS CEUCHUM. httDZ// nsportal.ru

15 CBolicTBa nepece4eHn MPSIMBIX U

IJIOCKOCTEN

ConuainnpHas CeThb



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

16 CgoiicTBa ?epecequHﬁ MPSIMBIX PaGOTHUKOB
iockocteil. Pemenne 3amay
00pa3oBaHUs
http://nsportal.ru
17 [TocTpoenue ceuennii B mupaMue 1o CouuanbHas ceTb
TpEM TOYKaM Ha pEbpax. paboTHHKOB
00pa3oBaHUs
http://nsportal.ru
18 [TocTpoenue ceuenuii B Kyoe 1o Tpém CounainbHas ceTh
TOYKaM Ha peéOpax. pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
C . ConuainnpHas CeThb
19 03/TaHKE BHIHOCHBIX YEPTEIKEH U 3aMUCh
IIar0B TIOCTPOEHHUS] paboTHHKOB
00pa3oBaHUs
ITocTpoeHwue ceueHuii B mupamMmue, Kyoe http://nsportal.ru
20 o TpéM ToukaM Ha péopax. Co3gaHue CoupmanbHas ceTh

BBIHOCHBIX qepTexceI‘/'I " 3a11UCh 11aroB
MMOCTPOCHUH. Pemenune 3amau



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

21

[ToBTOpenue mianumerpun: Teopema o

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

IPOIOPIMOHATBHBIX OTpe3kax. [Togobue PaGOTHUKOB
TPEYTrOJbHUKOB
peyr 00pa3oBaHUs
http://nsportal.ru
IToBTOpenue nnanumerpun: Teopema C
29 Menenas. Pacuersl B c€UeHUAX HA OnunayipHas CeTh
BBIHOCHBIX YepTeskax. McTopus pa3BuTus paboTHHKOB
IUITAHUMETPUH U CTEPEOMETPHU 00pa3oBaHUs
http://nsportal.ru
23 KonTposnbHas padora "AKCHOMBI CounainbHas ceTh
crepeomerpun. Cederns" pabOTHHKOB
00pa3oBaHUs
AHanu3 KOHTPOIIbHOM paboTsl. B3anMHoe http://nsportal.ru
pACIONIOKEHHE MPSMBIX B IIPOCTPAHCTBRE. ConmanpHas ceTh
24 CkpemnuBaromiuecs npsimbie. [IpusHaku PaGOTHHKOB
CKPEIIUBAIOIINXCS TIPSIMBIX.
Pett R P 00pa3oBaHUs
[MapanienbHbIE MPSMBIE B IPOCTPAHCTBE
Teopema o cymiecTBoBaHNY 1 http://nsportal.ru
o5 €TMHCTBEHHOCTH MPSIMOM MapaiIebHOM ColmanbHas ceTh

JIAHHOM TIPSIMOM, NIPOXOAIIECH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKALICH Ha



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

26

JJAHHOM IIPsIMOM. JIeMMa 0 niepeceueHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh Tpex npsiMbIX. Teopema

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

0 TpEX mapauIebHBIX MPAMBIX. Teopema PaBGOTHHKOB
0 CKPEIINBAIOIIUXCS MPSIMbIX
pett m p 00pa3oBaHUs
http://nsportal.ru
[TapaynensHOE MPOEKTUPOBAHUE. C
97 OcCHOBHBIE CBOMCTBA apAJLIICITHHOTO OnunayipHas CeTh
npoeKTUpoBanus. M300paxkeHne pasHbIX paboTHHKOB
Guryp B napayuiebHON MPOCKIIUH 00pa3oBaHUs
http://nsportal.ru
[lenTpanbHas npoekiusa. YTol ¢ CoumanpHas CeTh
28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII PaGOTHUKOB
MEKTY MTPSIMBIMHU
AV TP oOpazoBaHus
http://nsportal.ru
3aja4yn Ha JOKA3aTeIbCTBO U
CoupanbpHas CeTh
29 UCCIICIOBAaHKE, CBSI3aHHBIE C
PACIIONIOKEHUEM TIPSIMBIX B paboTHHKOB
NPOCTPAHCTBE 00pa3oBaHUs
[ToHSTHS: TTAPaUIEIbHOCTD IPSIMON | http://nsportal.ru
IUTOCKOCTH B MpOCTpaHcTBe. [Ipu3Hak ComumanbHasi ceTh
30 napajIeIbHOCTH MPSAMOU M MJIOCKOCTH.

CBolicTBa napauIeIbHOCTU IPSIMON U
IIJIOCKOCTH



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

FGOMeTpI/ILIGCKI/IC 3aJa4d Ha BBIYMCIICHUC
H A0Ka3aTcJIbCTBO, CBA3aHHBIC C

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

31 HaPaJUIEIbHOCTBIO IPAMBIX U IFIOCKOCTEH pabOTHHKOB
B IPOCTPAHCTBE 00pa3oBaHUs
http://nsportal.ru
IToctpoenue cedueHust, MPOXOIAIIETO
32 4epes JaHHYI0 MPIMYIO Ha YEPTEKE U CoupainbHas ceTh
HapauieIbHOro APYroii mpamoii. Pacuér paboTHHKOB
OTHOMIEHHMI 00pa3oBaHUs
http://nsportal.ru
[MapasenbHas IPOEKIHUs, IPUMEHEHHE
9 COHI/IaHBHaﬂ CCTh
33 JUISI IOCTPOEHUSI CEUeHUH KyOa U
napasenenunena. CBoicTaa PabOTHHUKOB
HapajICICInuIICaa U IIPU3MBI 06paSOBaHI/I$I
http://nsportal.ru
I CormanbHas ceTh
34 apajuIeNbHbIe TI0CKOCTH. [IpusHaku
NapauIebHOCTH JBYX IIOCKOCTEH paboTHHKOB
00pa3oBaHUs
Teopema o apaIebHOCTH 1 http://nsportal.ru
€IMHCTBEHHOCTH TIOCKOCTH, CoLMAaIbHAS CETh
35 MPOXO/SIIEH Yepe3 TOUKy, He

MMpUHAJICKAITYTO JIaHHOM INIOCKOCTH U
CIIEACTBUS U3 HEE



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

36
IpH [IEPECEUEHUN JBYX MApaILIENbLHBIX pabOTHHKOB
IUIOCKOCTEN TpeThel o0OpazoBaHuUs
CBOIfCTBa MapaIeTbHBIX MIOCKOCTEH: 00 http://nsportal.ru
OTPE3KaxX NapaJlICIbHBIX IMMPAMBIX, COHI/IaHBHaﬂ CEeTh
37 3aKTIOYEHHBIX MEXK/LY apalIeIbHBIMU PaBOTHUKOB
IJIOCKOCTSMU; O TIEPECEYEHUH TIPAMOI C
00pa3oBaHUs
JBYMsI IAPAUIENbHBIMH TIOCKOCTAMU
http://nsportal.ru
38 [ToBTopenue: Teopema [ludaropa Ha Counanbhas ceTh
TJIOCKOCTH pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
39 [TOBTOpEHKE: TPUTOHOMETPHUSI Couuanbhas ceTh
IPSIMOYTOJILHOTO TPEYTOJIbHUKA paboTHHKOB
00pa3oBaHUs
20 CBoiicTBa Ky0a ¥ MPIMOYTOTHHOTO http://nsportal.ru

napajicjicnmicaa

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

Brruncnenue JUMH OTPE3KOB B KyOe U

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

41
IPAMOYTOJIBHOM ITaPalIEIEIHIIENE pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
42 [IepnieHIUKYIAPHOCTD NPAMOU U Counanbhas ceth
IUIOCKOCTH paboTHHKOB
00pa3oBaHUs
http://nsportal.ru
43 [Ipu3Hak nepnesauKyJIIpHOCTH IPSMOM Companphas ceth
M IIJIOCKOCTH pa6OTHI/IKOB
00pa3oBaHUs
http://nsportal.ru
Teopema o CylIeCTBOBaHHHU H
44 CIMHCTBEHHOCTH MPSMO¥L, IPOXOIAIICH CoupainbHas ceTh
yepes TOYKY IPOCTPAHCTBA U paboTHHKOB
HEePIEHIUKYISPHOM K IOCKOCTH 00pa3oBaHUs
45 [110CKOCTH ¥ TEPIEHIUKYIIAPHBIE UM http://nsportal.ru

IMPSAMBIC B MHOT'OI'paHHUKAX

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
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[110CcKOCTH U EPIEHAUKYIISIPHBIE UM

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

IIPSAMBIC B MHOI'OI'paHHUKax. Pemenue pa60THI/IKOB
3a71a4
00pa3oBaHUs
http://nsportal.ru
ConuainnsHas CeThb
47 [IeprieHauKyIsAp ¥ HAKIOHHASL. PabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
48 [TocTpoenue neprneHIuKyIspa U3 TOYKU CounainbHas ceTh
Ha IIPSIMYIO pa6OTHI/IKOB
00pa3oBaHUs
http://nsportal.ru
49 TeopeMa 0 TpEX nmepneHAUKYIApax CouuanbHas ceTh
(npsimast) pabOTHUKOB
00pa3oBaHUs
50 Teopema o TpEX TepIEHMKYIAPaX http://nsportal.ru

(oOpatHas)

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

YToa Mexay CKpeluuBarOIIMMUCS

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

51 HPAMBIME PabOTHUKOB
00pa3oBaHUs
http://nsportal.ru

ITouck neprneHANKYISIPHBIX NPSIMBIX C CoumalibHas ceTh

52 IIOMOILBIO NEPIIEHAUKYIISPHBIX PabOTHHKOB

IUIOCKOCTEN
00pa3oBaHUs
http://nsportal.ru
CouuainpHas ceTh

53 OpToroHaiabHOE TPOSKTUPOBAHUE PaGOTHUKOB
00pa3oBaHUs
http://nsportal.ru

54 [TocTpoeHue ceueHnit Kyoa, MPU3MBbI ¢ Counanbhas ceth

TIOMOIIBK OPTOTOHAIBLHOM IPOEKIMU pabOTHUKOB
00pa3oBaHUs
[TocTpoeHNe CeueHnH MPaBIITBHON http://nsportal.ru
55 MAPaMUIBI C TIOMOIIIBIO OPTOTOHATBHOM

MPOEKIIUU

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO m1ockocTu. [lnockoctu

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

pabOTHUKOB
CUMMETPHI B MHOTOTPaHHHKAX
00pa3oBaHUs
http://nsportal.ru
57 [Ipu3Hak nepnesauKyJIIpHOCTH IIPSAMOM CouuanbHas ceTb
¥ TUIOCKOCTH KaK CJIEJICTBHE CUMMETPUH pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
COIII/IaJ'IBHaH CCTh
58 IpaBuUsIbHBIE MHOTOTPAHHUKH PaGOTHHKOB
00pa3oBaHUs
http://nsportal.ru
I Pacud ConuainnpHas CeThb
59 paBUIILHBIE MHOTOTPaHHKUKH. Pacuér
PACCTOSIHUI OT TOUKH JI0 TIOCKOCTH pabOTHUKOB
00pa3oBaHUs
Crioco0BI OIYCTHTH TIEPIIEH UK YIISPHI: http://nsportal.ru
60 CUMMETpHS, CIIBUT TOYKH TIO

napajuieIbHON IMPSIMOU

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

Casur 1o HenapasuieJIbHON IPsSMOH,

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

61
U3MEHECHHUE PACCTOSTHUN paboTHIKOB
00pa3oBaHUs
http://nsportal.ru
Koutposnbhast pabora "B3anmuoe ConnanbsHas CeTh
62 pacrosoXeHue IPSMBIX U IIJIOCKOCTEN B PaGOTHHKOB
npocTpaHcTae” 0Gpa3zoBaHus
AHanu3 KOHTPOJILHOM PaOOTHIL. http://nsportal.ru
[ToBTOpEeHHUE: YroJl MEXK/Y MPSIMBIMH Ha ComuanpHas ceThb
63 IJIOCKOCTH, TPUTOHOMETPHUS B pabGOTHUKOB
IPOU3BOJIBHOM TPEYTrOJIbHHUKE, TeOpeMa 0bpazoBanms
KOCHHYCOB
http://nsportal.ru
[ToBTOpEHHME: YTOI MEKITY CoupanbpHas CeTh
64 CKPELIMBAIOIIUMHUCS IIPSMBIMH B pabOTHHKOB
MpOCTPAHCTBE 00pa3oBaHUs
eoMeTpHUECKHE METOIBI BEIYHCIICHHS http://nsportal.ru
65 yTi1a MEXy TPSIMBIMH B

MHOT'OIrpaHHUKax

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

JByrpanubiii yroja. CBONCTBO JTUHEMHBIX

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

66
YIJIOB IByTPAHHOTO yTJia pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
HepHeHIlI/IKyJIHpHHe IIJIOCKOCTH. COHI/IaHBHaSI CeThb
67 CBolicTBa B3aMMHO HEPIEHANKYISIPHBIX paGOTHUKOB
IJIOCKOCTEMN
00pa3oBaHUs
http://nsportal.ru
[Tpu3Hak neprneHauKyJIIPHOCTH
. " CoumanbHas CeTh
68 TUTOCKOCTEH; TeopemMa o MpsiMoit
THIEpECEUEHHUS JIBYX TUIOCKOCTEH pabOTHHKOB
MEPIECHINKYISIPHBIX TPETHEH MIIOCKOCTH 06paSOBaHI/I$I
http://nsportal.ru
[IpssMOYTOIBHBIN TapauIeNenuIen; Kyo; ConmanbHas CeTh
69 U3MEPEHNs1, CBOWCTBA MPSIMOYTOIBHOTO PaGOTHHKOB
napaJuieenuneaa
00pa3oBaHUs
20 Teopema 0 HAroHaIN MPAMOYTOILHOTO http://nsportal.ru

napajuiejenunesa u cIeJCTBUE U3 Heé

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

CrepeoMeTpHuuecKkre U MpUKIIaIHbIC

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

71 3a/1a4M, CBSI3aHHBIC CO B3aUMHBIM PaBGOTHHKOB
PACIIONIOKEHHEM IIPSMBIX U INIOCKOCTH
00pa3oBaHUs
http://nsportal.ru
HOBTOpeHI/IeZ CKpCIIUMBAOIIHECA IPSAMBIC, COHI/IaHBHaH CeThb
72 napajulesbHbIE JIOCKOCTH B paGOTHUKOB
CTaHJIaPTHBIX MHOTOIPaHHHKAX
00pa3oBaHUs
. http://nsportal.ru
[Tapa mapajienbHbIX IIOCKOCTEH Ha
COIII/IaJ'IBHaH CCTh
73 CKPEIMBAIOIIUXCSI IPSIMBIX, PACCTOSHIE
MEXKY CKPENIUBAIOIIUMHUCS TPSIMBIMHU B pabOTHHKOB
MPOCTBIX CUTyalHsAX 06paSOBaHI/I$I
http://nsportal.ru
P CoumanbHas ceTh
74 ACCTOSIHUE OT TOYKH JI0 IIOCKOCTH,
PACCTOSHUE OT MPSIMOIA JI0 MIIOCKOCTH paboTHHKOB
00pa3oBaHUs
BelunciieHne paccTOSHUM MEX LY http://nsportal.ru
75 CKPETMBAIOIIUMUCS TIPSIMBIMH C ColmanbHas ceTh

IIOMOIIBIO HepHeHHHKyHHpHOﬁ
IIJIOCKOCTH



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

TpéxrpanHblil yroJi, HEpaBeHCTBA JJIA
TpexXrpaHHbIX yrioB. Teopema

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

76
[Tugaropa, TeOpeMbI KOCUHYCOB U pabOTHHKOB
CHHYCOB JUIsl TPEXTPAHHOTO yIia 00pa3oBaHUs
http://nsportal.ru
77 DeMeHTBI CPEePHUUECKON TeOMETPHU: CouuanbHas ceTb
reoJie3nYecKue JIMHUU Ha 3emiie pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
78 KonTponbnas padora "Yrisl u CounainbHas ceTh
paccrosHus" pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
Ananus KOHTpOJ‘IBHOﬁ pa60TBI. CQ]_H/IaJH,Ha;{ CETh
79 CucreMmarusanys 3HaHHH pa60THI/IKOB
"MHOrorpaHHMK 1 €ro 3JIeMEHTHI"
00pa3oBaHUs
80 [Mupamua. Buasl nupamu. [IpaBuibHas http://nsportal.ru

nupamua

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

[Tpusma. [IpsiMast 1 HAKJIIOHHAS IPU3MBL.

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

81
[IpaBunbHas npu3Ma pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
82 IIpsimoit napaienenunen, Couuanbhas ceTh
IPSAMOYTOJIBHBIHA HapasllesIenunes, Kyo pabOTHHKOB
00pa3oBaHUs
http://nsportal.ru
83 Beinykiieie MHOTOrpaHHUKH. Teopema CounainbHas ceTh
Ditnepa pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
Brimykiieie MEHOTOrpaHHuKd. Teopema CormanbHas CeTh
84 Otinepa. [IpaBunbHbIE 1 PabOTHHKOB
HOJTYTIPaBHIbHBIE MHOTOTPaHHUKH 0GpasoBaHHs
http://nsportal.ru
85 KonTponbhas padorta "MHuororpanHuku" P b

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

86

87

AHanm3 KOHTPOIbHOM paboThl. [ToHsTHE
BEKTOpPA Ha IUNIOCKOCTH U B IPOCTPAHCTBE

CymMma BEKTOpOB

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

pabOTHUKOB
00pa3oBaHUs

http://nsportal.ru
ConuainnsHas CeThb

pabOTHUKOB
00pa3oBaHUs

88

89

Pa3HocTh BEKTOpPOB

HpaBI/IJ'IO napajjejiecnmIic1a

http://nsportal.ru
COIII/IaJ'IBHaH CCTb
pabOTHUKOB

00pa3oBaHUs

http://nsportal.ru
ConuainnpHas CeThb

pabOTHUKOB
00pa3oBaHUs

90

YMHOKEHHE BEKTOPA Ha YUCIIO

http://nsportal.ru
CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

91

Pasnosxenue BekTopa mo 6asucy Tpéx

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

BCKTOPOB, HE JIC)KAIIUX B OJHOU pa60THI/IKOB
IIJIOCKOCTHU
00pa3oBaHUs
http://nsportal.ru
ConuainnsHas CeThb
92 CkayisipHOE MTPOU3BE/ICHUE PaBGOTHHKOB
00pa3oBaHUs
http://nsportal.ru
93 Brluncnenue yria Mexy BEKTOpaMu B CounainbHas ceTh
IPOCTPaHCTBE pabOTHUKOB
00pa3oBaHUs
http://nsportal.ru
94 ITpocreiimue 3ajaun ¢ BEKTOPAaMH Ha CounanbHas ceTh
IJIOCKOCTH pabOTHUKOB
00pa3oBaHUs
95 IIpocTeiinmie 3124y ¢ BEKTOPAMH B http://nsportal.ru

IPOCTPAHCTBE

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

[Ipocreiiiue 3aa4u ¢ BEKTOPaMHU.

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

96
[ToBTOpeHuE U 0600IIEHUE pabOTHHUKOB
00pa3oBaHUs
http://nsportal.ru
O06o001IeHNEe U CUCTEMAaTH3alUsl 3HAHHH CounanpHas CeTh
97 B3aMMHOE PACIOJIOKECHUE TIPSIMON U PaBGOTHHKOB
IUIOCKOCTH
00pa3oBaHUs
http://nsportal.ru
98 O0001IeHne U cCUCTEMAaTU3AINS 3HAHWI Conmanbras ceth
B3aMMHOE PACIIOJIOKEHHE TTIOCKOCTEH pabOTHHUKOB
00pa3oBaHUs
http://nsportal.ru
99 O06o0mIeHre 1 cucTeMaTr3aIus 3HaHUH . Couuanbhas ceTh
MHOTOTPaHHUKH paboTHHKOB
00pa3oBaHUs
http://nsportal.ru
100 Hrorosast koHTpOBHAS paboTa D D

CouualnpHas CeTh



http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/
http://nsportal.ru/

pabOTHUKOB
oOpazoBaHUs

http://nsportal.ru
CouualnpHas CeTh

101 AHaM3 KOHTPOJIBHOW paboThI 1 paGOTHHUKOB
00pa3oBaHUs
http://nsportal.ru
ConuainnsHas CeThb

102 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUI 1 PabOTHHKOB
00pa3oBaHUs

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



http://nsportal.ru/
http://nsportal.ru/

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJAIIEH yepe3 1Be TOUKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100MsT

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[ToBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMUIbL.
OTtHomeHne 00bEMOB TUPAMUJ C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYcCa MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
NUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuueckre 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 onpeaenéHHoro uurerpaita. Oobpém
KOHYyca

74 IInomiaau 0OKOBOI M MOTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomasns

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIASIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX T

JIBHM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGimune cBoiCTBa IBUKEHUIN

Buael nBukeHnil: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 mousTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Ucropus pa3BuTus CTepeOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
Martemaruka: anreObpa ¥ Hayajla MaTeMaTHMYECKOTO aHalu3a, TE€OMETpUs.
['eomeTpust. 10— 11 kimaccsl : yueO. a1 o61meo0pa3oBat. yUpekIeHHH : 0a30BbIN U
yrayou. ypoBuu / [JL C. Atanacsasn, B. @ . byry3zos, C. b. Kagowmiies u ap.]. — 8-¢
m3a. — M. : IIpocsemenue, 2020 — 287 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

['eomerpusi. [Toypounsie pa3padoTku. 10—11 knaccel : yue0. nocodue
s obmeo6pazoBar. opranuzanuii / C. M. CaaksiH, B. ®@. byry3zoB. — M. :
[Tpoceemenne, 2017 — 2-e uzn., mepepad. — 232 c. : wi. (MI'Y — mikoue).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

www.ege.edu.ru/ EI'D mopran

https://ege.sdamgia.ru/ Pemry EI'D. O0yuatomias cuctema Imurpus ['yiinna

http://infourok.ru/ baza meToaruecKkux MaTepUAIIOB ISl YUUTEIIS

http://nsportal.ru ConmaneHas ceTh paOOTHUKOB 0OPa30BaHHMS



http://www.ege.edu.ru/
http://infourok.ru/
http://nsportal.ru/
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