MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
Komurer 00mero n npogeccuoHaabHOro 00pasoBanus JleHmHrpaackoi

obdJiacTH

Komuter no odpazoBannio agmuauctpanun MO "BceeBosoxcknii
MYHUIUNAJbHBINA pailoH" JleHHHrpaackoi o61acTu
MOY '"Pa3merenesckasa COLI"

PACCMOTPEHO COI'JTIACOBAHO YTBEPXKJIEHO
PykoBoautens MO 3amecturenb qupekTopa  Jupexrop
YUYUTEIEN TEXHUYECKOro 1o YBP
HaIpaBJICHU /..-f': ), —~ '
«Koncranray 74 (g Wapsar?t =
% = /2%‘ 2 _

Igetkosa JI.B. Conomaxa A.B. [Ilapanos A.B.

[Ipotokomn Nel [Iporokon Nel [Tpuka3z Ne372

oT «29» 08 2024 r.

ot «30» 08 2024 r.

(ID 6161860)

ot «02» 09 2024 r.

PABOYAS ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyuaromuxest 10 — 11 kiaccos

. PazmereieBo 2024 r.



MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOMXCcs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOIUMBIX I YCIEUTHOro Npo(heCcCUOHaIbHOr0 00pa3oBaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeCcTaBICHUsI 0 TEOMETPUU KaK YaCTU MUPOBOU KYyJbTYpPhI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY’KAOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO ammapara mno pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pPELIECHHs] CTEPEOMETPUYECKUX 3a7ady U 3aJad C NPAKTUYECKUM COJIEpKAHHEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronuxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUEHUU JPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/ICPKATEIBLHBIMU JTMHUSMH ydeOHOTO Kypca «I eomeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pazys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4YeHHE T€OMETPUN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMeIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE: MapAJUICIIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesIbHOW MPOEKUHUH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCT HPSIMOM M IUIOCKOCTH: NEPIIECHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABUWIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTo
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KOOpAMHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUM. BuIbl JBWXXEHUW: TMapajuieNibHBIA MEpeHocC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, OMpPOCBI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MaTE€MAaTHUKH, EHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccurn u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKMX 3HAHWM JUIsI pemieHus 3amad B 00J1acTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U 00I1IECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUH MEXKIYy MOHATHUSAMH, (DOpMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATh TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUAYAJIBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUAM, CGHOPMYJIUPOBAHHBIM  YYACTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PELICHUU
T€OMETPUYECKHX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (OpMYJI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pemarb MpakTUYECKHUe 3aJadd,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJHO OIEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHYC, cdepa u Imap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIONIAISIMU MIOBEPXHOCTENH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BBIYMCIICHUE YIJIOB MEK/1y NPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHII;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPIEHIUKYIISPHO OCH), CEUYECHUS KOHYca (MapaijieiabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pPEaJbHbIE CUTyalllH, NPUMEHSATHh H3YyYCHHBIC IOHSTHS,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3a/layd, CBS3AHHBIE C HAXO0XKJIECHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTputo 23 https://lesson.edu.ru/
2 B3anMHOe pacnionoxeHue npsMbIx B 5 https://lesson.edu.ru/
IIPOCTPAHCTBE
3 [TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B 8 https://lesson.edu.ru/
IIPOCTPAHCTBE
4 IlepnieH IUKYIAPHOCTD NPSIMBIX U o5 1 https://lesson.edu.ru/
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16 https://lesson.edu.ru/
MHororpanHuKu 7 https://lesson.edu.ru/
BexTops!l B IpocTpaHcTBE 12 https://lesson.edu.ru/
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATU3ALIN 5 https://lesson.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne /it HaumenoBanue pa3jiejioB 1 TeM Kowrporsmsie  Tpakruueckue (uudposrie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 AHaMTHYECKass TEOMETPHS 15 1 https://lesson.edu.ru/
9 [ToBTOpeHME, 06061H€HI§€ " 15 1 https://lesson.edu.ru/
cCHCTEeMaTH3alus 3HAaHUH
3 O6bEéM MHOTOTpaHHHKA 17 https://lesson.edu.ru/
Temna BpamieHus 24 1 1 https://lesson.edu.ru/
5 [Inomany noBepxXHOCTH U OOBEMBI 9 1 https://lesson.edu.ru/
KPYTJIBIX TEJ
6 JBrxeHuUs 5 1 https://lesson.edu.ru/
7 [ToBTOpeEHwUeE, 0606HI€HIiIe " 17 1 https://lesson.edu.ru/
cHCTeMaTH3aIus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0


https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u(poBbIe
/i Tema ypoka Beero Kontposbubie IIpakTnueckue fll3yquHﬂ 26[?;I;OBaTenLHLIe
padoTbI padoThbI pecypest
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 PUCYHKE INIOCKOCTH, TapajuIeIbHbBIX 1 https://lesson.edu.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsiTHSI cTepeoMeTprn: TOUKA, IIpsMas, https://lesson.edu.ru/
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
2 MpaBuIia U300paKeHHs HA PUCYHKE 1
IJIOCKOCTH, MapaijIeNIbHbIX IPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
ITonsTHSA: IEepeceKaromecs MIOCKOCTH, https://lesson.edu.ru/
3 NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1
MOJIyTIPOCTPAHCTBO
ITonsTud: nepecexarommecs MIOCKOCTH, https://lesson.edu.ru/
4 NEpPECEKAIOIINECS PsIMasi U MJIOCKOCTB; 1
MOJIyIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne https://lesson.edu.ru/
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIINUX 00OBEKTOB
MHororpanHuku, n300pakeHne https://lesson.edu.ru/
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1

HECYIIECTBYIOIINX 00ObEKTOB
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https://lesson.edu.ru/
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AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

https://lesson.edu.ru/

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus u3 HuX. CriocoOwl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300pakeHre ceueHuit mupaMuipl, Kyoa
U TMIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpamBanue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH [IBETAMH

Bxonanas KOHTPOJIbHAsA pa60Ta

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

12

13

N3o06paxkenune ceuenuit nupamuibl, kyoda
Y NIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N300paxeHune cedeHuit mupamuibl, Kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0paskeHue nepecedeHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMHU

https://lesson.edu.ru/

https://lesson.edu.ru/

14

MerTon cie1oB ISl IOCTPOEHUS CEUEHU I

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

15

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHri MpSIMbIX U
IIJIOCKOCTEMN

https://lesson.edu.ru/

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHuil PsIMbIX U
IIJIOCKOCTEMN

https://lesson.edu.ru/

17

18

19

20

21

[TocTpoeHue ceyeHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX qepremeﬁ " 3aI1iMCh HI1aroB
HOCTPOCHHUSI

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alUCh 11aroB
ITOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alUCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3alKCh 11aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa ()

PONOPLHMOHATIBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTrexax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://lesson.edu.ru/

24

B3anmHOe pacnoyioxKeHue NpsIMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImuxcs
npsaMmeIx. [lapaiensHblie npsMsie B
IPOCTPaHCTBE

https://lesson.edu.ru/

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM TIPSIMOM, MPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalel Ha
JaHHOM npsiMoit. Jlemma o nepeceueHuu
HapajieNbHbIX MPSMBIX IIOCKOCTBIO

https://lesson.edu.ru/

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema
0 TPEX mapajuIeNIbHBIX NpAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

https://lesson.edu.ru/

27

28

29

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIEITHHOTO
npoexkTupoBaHus. M300pakeHne pa3HbIx
¢buryp B napaenbHON NPOEKIIUU

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy TPSIMbIMHU

KonTponpHas pabora «3axauu Ha
JIOKa3aTeJIbCTBO U MCCIIEAOBaHHE,
CBSI3aHHBIE C PACIIOJNIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE»

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

30

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

[apajuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
H A0Ka3aTcCJIbCTBO, CBA3aHHBIC C

NnapajiCJIbHOCTBIO IMIPAMBIX U IUIOCKOCTEH

B IIPOCTPAHCTBEC

https://lesson.edu.ru/

32

[TocTpoenue ceueHuns, MPOXOAAIIETO
yepes3 JaHHYI0 IPSIMYI0 Ha 4epTexke U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

https://lesson.edu.ru/

33

34

35

36

37

[TapaenapHas MPOEKIUs, TPUMEHEHNE
JUISI IOCTPOEHUS ceueHU Ky0a u
napayuienenuneaa. CBoncTaa
napajuieNienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MapajiCJIbHOCTH ABYX IIOCKOCTEM

Teopema 0 napajuieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MIPUHAJIEKALLYIO TaHHOU TUIOCKOCTH U
CIEICTBUS U3 HEE

CaoiicTBa napajyieNbHBIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECECUEHUS
IIPY [IEPECEUCHNH JABYX MapaJUICIbHbIX
IJIOCKOCTEN TpEThEN

KoHnTtponbnas pabora «CBoMCTBa
MapajuleNbHbIX IIOCKOCTEN»

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/



https://lesson.edu.ru/
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https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

https://lesson.edu.ru/

39

40

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CBoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napajuienaenunena

https://lesson.edu.ru/

https://lesson.edu.ru/

41

Brruncnenue ajiMH OTpe3KOB B Ky0Oe u
IPSIMOYTOJIBHOM ITapaJuIeIICIIUIIE/IC

https://lesson.edu.ru/

42

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTHU IIPSIMOMN U
IUIOCKOCTH

https://lesson.edu.ru/

43

44

45

IlepneHAUKyYISAPHOCTD NPSAMON U
miockocTy. [Ipru3nak
NEPNEHAUKYISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOIL, MPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K TITIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

46

[InockocTH U MepIeHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

https://lesson.edu.ru/

47

[lepnenauKyIsp U HAKJIOHHASA.
[TocTpoeHne nepneHauKyIsIpa U3 TOUKU
Ha IIPAMYIO

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/
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[IepnieHAUKYIISIp U HAKIIOHHASL.

https://lesson.edu.ru/

48 [TocTpoenue nepneHAnKyIsApa U3 TOUKU
Ha NPSMYIO
49 TeopeMa 0 TpEX NEPHEHANKYIISIPAX https://lesson.edu.ru/
(mpsiMast 1 oOpartHas)
50 Teopema o TpEX nepneHIUKYJIIsIpax https://lesson.edu.ru/
(npsimast 1 oOpaTHas)
51 Yroa Mexay CKpeluBarmLUMuUCs https://lesson.edu.ru/
IPSMBIMU
[Tonck neprneHInKyJIIpHBIX IPSMBIX € https://lesson.edu.ru/
52 MNOMOUIbIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEMN
53 OpToroHanbHOe IPOEKTUPOBAHNE https://lesson.edu.ru/
[TocTpoenue ceuenuii kyba, MpuU3Msl, https://lesson.edu.ru/
54 IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
[TocTpoenue ceuenuii kyba, MpU3Msl, https://lesson.edu.ru/
55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON NPOEKINU
CummeTpus B IPOCTPAHCTBE https://lesson.edu.ru/
56 OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX
57 [Ipu3Hak nepneHauKyIspHOCTH IPAMOM https://lesson.edu.ru/
Y TUIOCKOCTH KaK CJIEZICTBHE CUMMETPHUH
58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér https://lesson.edu.ru/
paccTosIHUM OT TOYKHU J0 IUNIOCKOCTH
59 IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér https://lesson.edu.ru/

paCCTOﬂHI/Iﬁ OT TOYKH OO IINIOCKOCTH



https://lesson.edu.ru/
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60

CrocoObl OITyCTUTH NEPIICHNKYJISIPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

https://lesson.edu.ru/

61

62

63

64

CuBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposnbhas pabora "B3anMuoe
pacroI0kKeHHUE MPSMBIX U MIIOCKOCTEH B
npoctpaHcTae”

HOBTOpeHI/IeZ YIroJa MEKAYy HNpAMBIMA Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPCYT'OJIbBHUKE, TCOpPEMaA
KOCHUHYCOB

[ToBTOpEHME: yros MexIy
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

65

I'eomerprueckre METObI BBIYMCICHUS
yrijla MEeXAy NpsSIMBIMU B
MHOT'OI'PaHHHUKAX

https://lesson.edu.ru/

66

67

68

JIByrpansbliii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTO yTia

[lepnieHquKysipHBIE MIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYJISIPHBIX
IIJIOCKOCTEN

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEH; TeOpeMa O MPsSMOU
[IEPECEUCHMUS IBYX IIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/
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69

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
M3MEpEHUS, CBOMCTBA IPIMOYTOJIBHOTO
napajuleenumne1a

https://lesson.edu.ru/

70

71

72

TeopeMa 0 qMaroHanu NpsAMOyIrOJIbHOTO
napajulelIeuIea u CIeCTBUE U3 Heé

CrepeoMeTpHuuecKkre U MpUKIIaIHbIC
3a/1a4¥, CBSI3aHHBIE CO B3aMHBIM
PaCIIOIOKEHUEM TIPSIMBIX U TIJIOCKOCTH

HOBTOpeHI/ICZ CKPCHIUBAIOIIHUECA ITPAMBIC,

mapaJuiCJIbHbIC IIJIIOCKOCTH B
CTaHAApPTHBIX MHOTI'OT'PpaHHUKAX

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPSMBIX, PACCTOSIHHE
MEXTy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUIX

https://lesson.edu.ru/

74

PaccrosiHre OT TOUKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

https://lesson.edu.ru/

75

76

77

Brruucienue paccTosHUN MEXKIY
CKPELIMBAOIMIMMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYJIIPHON
IUIOCKOCTH

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpeXrpaHHbIX yrioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JIJISI TPEXTPAHHOTO yTJIa

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reoIe3nYeCKUe ITNHUA Ha 3EMIIE

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/
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KonTponbHas padora "Yriisl u

https://lesson.edu.ru/

78 | 1
paccTosiHus
79 Cucremaruzanus 3HaHUN 1 https://lesson.edu.ru/
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"
80 [Tupamuaa. Buasl nupamua. [IpaBunsHas 1 https://lesson.edu.ru/
nupamuzia
81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1 https://lesson.edu.ru/
[TpaBunbHasg npu3Ma
82 IIpsimoit napaienenumnen, 1 https://lesson.edu.ru/
PSMOYTOJIBHBIN Mapajiesenumne, Kyo
83 Brinykiible MHOrOrpannuku. Teopema 1 https://lesson.edu.ru/
Ditnepa
Brimykiible MHOTOrpanHuku. Teopema https://lesson.edu.ru/
84 Oiinepa. [IpaBuibHBIC U 1
HOJTYTIPABUIIbHBIE MHOTOTPAHHUKHU
85 KonTponsHnas pabora "MHuororpaHHuKn" 1 https://lesson.edu.ru/
86 ITonsiTHE BEKTOpA HA IUIOCKOCTH U B 1 https://lesson.edu.ru/
IIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://lesson.edu.ru/
88 Pa3nocTh BekTOpOB 1 https://lesson.edu.ru/
89 [TpaBuio mapamienenumena 1 https://lesson.edu.ru/
90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1 https://lesson.edu.ru/
Paznoxxenne Bektopa 1o 0aszucy Tpéx https://lesson.edu.ru/
91 BEKTOPOB, HE JISKALUX B OJTHON 1
IJIOCKOCTH
92 CxkansipHo€ MPON3BEICHNE 1 https://lesson.edu.ru/
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Brruucnenue yria Mexxy BEKTOpaMu B

https://lesson.edu.ru/

93 1
MIPOCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu https://lesson.edu.ru/
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu https://lesson.edu.ru/
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 https://lesson.edu.ru/
97 Kontponbnas padora «IIpocreiimme 1 https://lesson.edu.ru/
3a/1a4¥l ¢ BEKTOPaMID)
98 O00011IeHNE U cCUCTEMATU3ALMs 3HAHUN 1 https://lesson.edu.ru/
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://lesson.edu.ru/
100 Wrorosas koHTpoJsibHasA paboTa 1 https://lesson.edu.ru/
101 Pabota Hag ommoOKaMu 1 https://lesson.edu.ru/
102 O00011IeHNE U cCUCTEMATU3ALMs 3HAHUN 1 https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne
wn Tema ypoka Beero Kontpoabuble IIpakTnyeckue II/I[:;:CHI/ISI :)I;l[?;l;((;i:fenbnme
padoThI padoThI pecypenI

[ToBTOpenue Tembl "KoopanHaTel https://lesson.edu.ru/

1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”

2 [ToBTOpenue Temsl "CkalispHOE 1 https://lesson.edu.ru/
MPOU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncienue yria 1 https://lesson.edu.ru/
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"

4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOH, 1 https://lesson.edu.ru/
MIPOXO/ISIIEH uepe3 ABE TOUKH"

5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1 https://lesson.edu.ru/
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 https://lesson.edu.ru/
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHne 1 https://lesson.edu.ru/

8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1 https://lesson.edu.ru/
IPOrpaMMHUPOBAHNE

9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1 https://lesson.edu.ru/
pOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHUE METOBI pacuéTa yria 1 https://lesson.edu.ru/
MEXAY MPSMBIMU B MHOTOTPaHHUKAX

11 AHaMTHYECKHE METO/bI pacyéra yria 1 https://lesson.edu.ru/

MECXKAY IMIOCKOCTAMU B MHOT'OI'paHHUKax
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12

Bxonnas konTposibHas paboTa

https://lesson.edu.ru/

13

14

Haxoxnenve paccTosHUN OT TOYKH 10
TUIOCKOCTH B KyOe

Haxoxnenve paccTosHUN OT TOUKHU 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

https://lesson.edu.ru/

https://lesson.edu.ru/

15

HaxoxzaeHue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJILHON TUPaMUIE

https://lesson.edu.ru/

16

17

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKHN

CedeHusi MHOTOTPAaHHUKOB: METO/T
CIIEOB

https://lesson.edu.ru/

https://lesson.edu.ru/

18

CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
MPSIMBIX U IJIOCKOCTEN

https://lesson.edu.ru/

19

20

[TapannenpHbIe TPAMBIE U TIIOCKOCTH:
NapaJiyieIbHbIE CEYEHUS

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
pPacy€T OTHOLIEHUN

https://lesson.edu.ru/

https://lesson.edu.ru/

21

[TapannenpHble TPAMBIE U TIIOCKOCTH:
YIJIBI MKy CKPEIIMBAIOIIUMHUCS
PSMBIMHA

https://lesson.edu.ru/

22

[lepnenauKyasipHBIE TIPSMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPBI
NEePHEHANKYISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUN MHOTOIPAHHUKOB

https://lesson.edu.ru/

23

[lepneniuKyIspHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

https://lesson.edu.ru/
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24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

https://lesson.edu.ru/

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
Ioniael, cooopakeHus Mmoa00us

https://lesson.edu.ru/

26

27

28

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIeH, COOOpaKEHUS 1O 100U

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

29

[Tnomaam cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

https://lesson.edu.ru/

30

31

32

KonTponbHnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAHHUKOB"

O6BéM Tena. OObEM MPSIMOYTOIBHOTO
napasuieNienumneia

3anmaun 06 yABOCHUU Ky0a, O
KBaJIpatype Ky0a; 0 TPUCEKIINH yriia

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

33

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napasuiesenumnena

https://lesson.edu.ru/
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34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOI'O
napauicicnuicaa

https://lesson.edu.ru/

35

36

37

O06BEM psMON TIPU3MBI
CrepeoMeTpUYecKHe 3a/1aukl, CBSI3aHHbIC
C BBIYHCIICHUEM 00BEMOB MIPSAMOit
HPU3MBI

[IpuknagHbIe 3a/1a4H, CBSI3aHHBIC C
00BEMOM MPSIMOIA TIPU3MBI

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

38

Brraucnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

https://lesson.edu.ru/

39

40

41

Brruncnenue 06bEMOB Tell € TOMOIIBIO
onpenenéHHoro uuTerpaiga. Oobém
MUPAMU/IBI

dopmyia 00bEMa MUPaMH/IBL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
YTIIOM

®opmyna 00bEMa MUPaMUABIL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
YTIIOM

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

42

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

https://lesson.edu.ru/

43

44

CrepeomeTpuyueckue 3aj1auu, CBI3aHHbIC
¢ 00bEMaMH MUPaMUIbI

[Ipuknanueie 3aaauu o Teme "OOBbEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
MIPU3MBI

https://lesson.edu.ru/

https://lesson.edu.ru/
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[Ipuknanueie 3apaun mo Teme "OObEMBI

https://lesson.edu.ru/

4 Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIbI

46 [Ipumenenne 00bEMOB. Brruncienue https://lesson.edu.ru/
pPaccTOsHUA J0 IIII0CKOCTH

47 KonTtponbhas padora "O0bEM https://lesson.edu.ru/
MHOTOTpaHHUKA"
[nnnHIpudeckas NOBEPXHOCTD, https://lesson.edu.ru/

48 o0pa3yronye HWIHHIPHYECKON
MOBEPXHOCTHU

49 Hunmusap. [Ipsmoi kpyroBoil HUIUMHIP. https://lesson.edu.ru/
[Imomaap MOBEpXHOCTH HUAIMHIPA

50 Konuueckas moBepXHOCTb, 00pa3yroliue https://lesson.edu.ru/
KOHM4ecKoi nosepxHoctu. Konyc

51 Ceuenne KoHyca IMIIOCKOCTHIO, https://lesson.edu.ru/
napajie’IbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M300paxkenue https://lesson.edu.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U https://lesson.edu.ru/
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U https://lesson.edu.ru/
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3a/1a4l HA https://lesson.edu.ru/

55 JI0Ka3aTeNbCTBO U BBIYHMCIIEHUE,
MOCTPOCHHUEM CEUEHUN IWINHIPA,
KOHyca

56 CrepeoMeTpuueckre 3ajaun Ha https://lesson.edu.ru/

J0Ka3aTeJIbCTBO U BBIYUCICHUC,
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IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYycCa

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

https://lesson.edu.ru/

o7
HATUHAPOM
58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C https://lesson.edu.ru/
UIHHIPOM
59 Cdepa u map https://lesson.edu.ru/
[Tepeceuenue cdepsl U 1mapa ¢ https://lesson.edu.ru/
60 iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B u n300pakenue mapa
[Tepeceuenue cdepsl U 1mapa ¢ https://lesson.edu.ru/
61 m1ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paxenue mapa
62 VYpasnenue chepsl. [Inomans chepst u https://lesson.edu.ru/
e€ yacren
63 Cummetpus cdepsl 1 mapa https://lesson.edu.ru/
CrepeomeTpruecKkue 3aJauu Ha https://lesson.edu.ru/
64 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO chepoit U 1apom,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO
CrepeomeTpuueckue 3a1auu Ha https://lesson.edu.ru/
65 JIOKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOECHUEM UX CEYEHHH MJIOCKOCTBIO
66 [IpuknagHbie 3a1a4u, CBSI3aHHBIE CO https://lesson.edu.ru/

cdepoii u mapom
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[ToBTOpPEHME: OKPYKHOCTH HA

https://lesson.edu.ru/

67 IJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIE TO100US
68 Paznuunbie KOMOMHALIMY TEI BpaIleHUS https://lesson.edu.ru/
Y MHOTOIPAaHHUKOB
69 3agauu o Teme ""Tena U MOBEPXHOCTH https://lesson.edu.ru/
BpaieHus"
70 3anauu no teme "Tena U MOBEPXHOCTH https://lesson.edu.ru/
BpaieHus"
71 KontponpsHnas padora "Tena u https://lesson.edu.ru/
MOBEPXHOCTHU BpaleHus"
79 O0BeéM munuHapa. Teopema 06 00bEME https://lesson.edu.ru/
NPsIMOTO HUJIMHAPA
Brrancienne 00bEMOB TE ¢ TOMOILBIO https://lesson.edu.ru/
73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca
74 ITmomamy OOKOBOI U ITOJIHON https://lesson.edu.ru/
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC https://lesson.edu.ru/
75 C BBIYHCIIEHHEM 00BhEMOB IIMITHH]IPA,
KOHycCa
76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI https://lesson.edu.ru/
Y TUIOIIA U TIOBEPXHOCTEN Ten"
O0bEM 11apa U MAapOBOT0 CEKTOPA. https://lesson.edu.ru/
77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
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11apa, [apoBOro CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEXK]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TEN

https://lesson.edu.ru/

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

https://lesson.edu.ru/

80

81

82

83

KonTtponsnas padora "[lnomanu
MOBEPXHOCTU U OOBEMBI KPYTIIBIX TET"

JIBHKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OOmue cBoHCTBa IBUKEHUIN

Bubl nBrkeHN: TapauieIbHbIN
MEePEHOC, LIEHTpalbHasi CHMMETPUS,
3epKajbHasi CHMMETPHs1, TOBOPOT BOKPYT
IpsIMO

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "BekTops! B
npocTpaHcTae”

https://lesson.edu.ru/

https://lesson.edu.ru/
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86

87

Ob6o6maromee noropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

https://lesson.edu.ru/

https://lesson.edu.ru/

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTse"

https://lesson.edu.ru/

89

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

https://lesson.edu.ru/

90

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

https://lesson.edu.ru/

91

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

https://lesson.edu.ru/

92

O6o6matomee moropenue 11 monHsTHI
1 METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUM:

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

"TTnomaamu MOBEPXHOCTU U O0BEMBI
KpyrJibix Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

Po0Oora Hax onmmbkamu.

https://lesson.edu.ru/

https://lesson.edu.ru/

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTEpEOMETPUH KaK
HaYKH U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU

https://lesson.edu.ru/
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COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUHU

https://lesson.edu.ru/

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME



https://lesson.edu.ru/




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eomerpusi. YueOnuk ninst 10-11xkmaccos - Atanacss JI.C. u ap.

METOANYECKHUE MATEPHAJIBI J1JI1 YYUTEJISA
['eomMeTpus: 3aa4M Ha TOTOBBIX YepTexkax sl moaAroToBku k EI'D: 10-11 kmaccel

/ D.H. bamasn.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/






