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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, Tak Kak oOO0ecreunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIPaBJIECHHOCTH U MPEIMETOB T'YMAHHTAPHOTO IUKJIA.
[TockonbKy TOrHYecKOe MBILUIEHUE, (DOPMUPYEMOE NMPU U3yYEHUH 00yYaroUUMUCS
HNOHSATUHUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN IPHU PELIEHUH T€OMETPUUYECKUX 33]1a4, YMEHUE
BBIIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIHOJB3YIOTCS IpHU
pEIIeHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypea «l'eomeTpusi» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00yUYarOMUXCs IPU U3YyUEHUN
T€OMETPUH, KaK COCTaBJSIONMIEH TmpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPHUH,
¥ He0OXOIUMBIX I YCIEHIHOTO NpodeCcCHOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUITUBAIOIIUME Kypc 6230BOT0 YPOBHS, SBJISIFOTCS:

pacHIMpeHne MpeCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢opMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TTOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOr0 Kypca reOMEeTpUU;

(¢opMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS PACIIO3HABAaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUYECKUE
MOJIEIIN;

dbopMHUpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHuil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUM;

(dopMupoBaHHE YMEHHS BIaJE€Th METOJAMHU J0Ka3aTe€IbCTB M aJTOPUTMOB
pelIeHus, YMEHHS UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEJIbHBIE PACCYKICHUS B X0/
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJady C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHpOBaHHE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECa K U3YyUEHUIO TEOMETPUU;

dbopmupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HWCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «Il'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojgaM oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamainucb HEOAHOKPATHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUSAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk n3y4eHHIO T€OMETPUU HA YTIITyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOy4eHHs, TOCTPOCHUS
UHAUBUIYAIbHBIX  00pa30BaTeIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTtemaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynaymien mnpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yueOHOoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue nNpsAMBIX B IIPOCTPAHCTBE: IE€pPECEKarolIrecs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJUICIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPAJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIETbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W IEHTpaJbHOE MPOEKTUPOBAHUE, N300pa’KeHHe
¢uryp. OCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
Guryp B mapajyuiesbHONM MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelieluIie],
MOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIIEHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIABHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M INIOCKOCTH, TEeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHOU IJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT MPSAMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepneHauKyIsipHOCTh
IJIOCKOCTEM: NMPHU3HAK MEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPaX.

VYrabel B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKUX YIJI0B MHOTOTPaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, Ipsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasi U MOJHAs OBEPXHOCTh MPU3MBI.
[Tapamtenenurnen, npssMOYTOAbHBIN MTapAJUICIECIUIE U €T0 cBoMcTBa. KpaTuanmme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [upamuaa: n-yronbHas nupaMuja, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MNUPaMUIbI.
[IpaBuiibHBIE MHOTOIDAHHUKM: IPaBUJIbHAS NPU3MAa W IpPaBUIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUa U MPaBUIIBHBIN TETpadip, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOI'OTPAHHUKAX: OKTadAp, NOACKA3P U UKOCABIP.

Briunciienre 37I€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, yTJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBIL,
TUIOMIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOU pu3Msl. [Iomaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TNHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUYEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  NPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUs B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuieJenumnesa, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
MIAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOPaAMHU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne kOMIUIaHApHBIE BEKTOpBI. lIpu3HAK KOMIITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. [IpsiMoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekrtopamu. CKanspHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsTust: UWIMHApPUYECKAas TOBEPXHOCTb, KOHHYECKas TMOBEPXHOCTD,
chepuueckas IOBEPXHOCTb, OOpasyoliue IMoBepxHocTeld. Tema BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K cepe. M3o0paxxkeHue Ten BpalleHHs Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajienenunena U cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHIpA, TUpaMHUIbl U KoHyca. O0BEM mapa U MapoBOTO
CerMeHTa.

KoMOunanmu Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHApP, ONHUCaHHas okojo IwnuHapa. Ilepeceuenne cdepsl u mapa ¢
wiockocThto. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUIIMHJpA, KOHyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BPAILllCHUS: CEUEHUS [UIUHAPA
(mapaJiyieTbHO MW MEPIEHAUKYISIPHO OCH), CCEYeHHUs KOoHyca (TmapajuiesibHbIe
OCHOBAHHUIO M MPOXOISAIINE YePe3 BEPIIMHY), CEUCHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEA0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METO]I NIEPEHOCA
CEKYyLIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B pocTpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWCTBAa BEKTOPHOro yMHOXeHUA. [IpsiMmoyrosibHas cuctema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN T€OMETPUIECKUX 3a1a4.

JIBMKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[B>KeHUST W paBEHCTBO (Quryp.
OOmue cBoMcTBa JBWXXEHUW. Bunbl JABUXKEHUN: MapajulebHBIM IMEpEeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOM MO3UIMH 00YYaroIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH, MpOLELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUAMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUsI, 3TUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHXKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acrleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BoCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYEeCKHUX 3HAHWN IS pelieHdus 3agady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HayKH Kak cpepbl 4eIOBEUECKOM ACSTEILHOCTH, ATANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOW KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOECKTHYIO
Y HUCCJICIOBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jjornyeckue 1eficTBUA:

BBISIBIISITh U XapAaKTE€PU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
O00OBEKTOB, TOHSTHH, OTHOLICHUNA MEXAYy TMOHIATHAMHU, (POPMYJIUPOBATH
onpeeNeHus] MOHATHM, YCTaHABIMBATh CYIECTBEHHbBIN MpPU3HAK Kiaccu(UKaluu,
OCHOBaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPHUHUMATh,  (opMymupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPCUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUAM
(OpsiMbIe U OT MPOTUBHOTO), BHICTpAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh Crmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BRIOUpATh HAaubOoJee MOIXOIAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BBIJABUTATh
MPEATNOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JACUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U UHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
peACTaBIICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIeHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
W TNHUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOJy pECIICHUs 3aJ1auH,
KOMMEHTHPOBATH MOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXJICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEpILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISl TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aMMO/JICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 ¥ MPOBEJICHUU MAaTeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUH
reoMeTpUYECKUX 3a/ad;

e KJIacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuza, NpsSMOYroJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJ1acCHu(UKAIUH;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJIHATH U300paKeHUST QUTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHHSI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMua), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH W
HaXO0XXJICHUE TEOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IpU PEIICHUH MaTeMaTUYeCKUX 3aj7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE TMPOTrpaMMHBIE CpPEJICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaX;

e TPUMEHSTh TMOJYYEHHbIE 3HAHWS Ha TMPAKTHUKE: CpaBHUBATh W
aHAJIM3UPOBATh peaJbHbIE CUTYallMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh MpeACTaBlieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyvaromuics HayqIuTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: ITUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0OBSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHWUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHUSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
penraTh T€OMETPUUYECKHE 3319l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C JIBHDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HW300paXE€HUST MHOTOTPAaHHUKOB W TEN BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUsS MHJIMHIPA
(mapayieTbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIME YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TreoMeTpuueckue (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJararoluMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
IPUMEHEHUS 33/IaHbI B IBHOW M HESIBHOU (opMme;

pemaTth 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJYyYCHHbIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, AHATM3UPOBATH
U OLEHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATH H3YyYEHHBIC IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIE CUTyallUM Ha
SI3bIKE TEOMETPHH, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
TEOMETPUYECKUX TOHATHA W TEOpeM, armaparta aireOphl, peraTh
NpPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUUYECKHUX
BEJINYVH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUHU Kak
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U (uu¢posbIe)
n/m | TeM NPOrpaMMbl Bcero Konrpoaensie | IlpaxTuieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTputo 23 1
) BzaumHoe pacnionoxenue 6 1
HPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U g
IJIOCKOCTEW B POCTPAHCTBE
[leprieHAUKYISIPHOCTH
4 NPSIMBIX U INIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTrasl ¥ paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTopsl B mpocTpaHCcTBE 12
g [ToBTOpeHwMeE, 0606H.ICHI:IC u 5 )
CUCTEMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOT'PAMME




11 KITACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undgposBbie)
pa3aeyioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
A
1 HaJIUTUYECKas 15 |
reOMeTpuUs
[ToBTOpEHME,
6006
) 000011eHNe 1 15 |
CUCTeMAaTHU3alHs
3HAaHUU
3 O6bEéM MHOTOrpaHHHUKA 17 1
4 Tena BpaieHus 24 1
[Inomanu
5 MOBEPXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
6 JBroxenus 5 1
[ToBTOpEHME,
. 00001IeHne U 17 )
cucTeMaTtu3anus
3HAaHUHU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II10 ITPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTu4eckue
padoThI

Jdara
H3YYeHH S

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypChbl

OcHoBHbIE TIpaBUIIA
M300pakeHUsI Ha PUCYHKE
TUTOCKOCTH, MapaJuIeTbHbBIX
MPSAMBIX (OTPE3KOB),
CepeiMHbI OTpe3Ka

https://m.edsoo0.ru/FOMGVRWHE

[TonsaTHa crepeomerpun:
TOUKa, IpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
TpaBujia U300pKEHUS HA
PUCYHKE IIJIOCKOCTH,
napauieIbHbIX MPSAMBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsiTus: nepecekarommecs
IJIOCKOCTH, TMEPECEKAIOLINECS
npsiMasi ¥ TII0CKOCTb;
MIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsaTusa: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOIUECS
psiMasi ¥ IMI0CKOCTB;
HOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/7ZKZVSHHVO

MHoOrorpaHHukKH,
n300pakeHue MPOCTENIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (UTyp,
HECYUIECTBYIOIUX OOBEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIIUX 0OBEKTOB

https://m.edsoo.ru/88UACES52Y

Axcuomel CTCPCOMCTPHUU U
TEPBLIC CIICACTBHUA U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUH U
HIEpBbIE CIIEJCTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7L.Q2

AKCHOMBI CTEPEOMETPUHU U
MIEpBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHKsI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IJIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N3obpaxenue ceueHmit
MUpaMH/JIbI, KyOa U MIPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
pE&opa. Nzo0pakeHune
IepeceyeHus MOIyYEHHbIX
mIockocTeil. PackpamuBanue
IOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

https://m.edsoo.rut/EVUE9AZ7]

11

N3o0pakeHue ceueHmit
MUPaMHJIBL, KyOa U IPU3MBIL,
KOTOpbIE MIPOXOASAT Uepe3 Uux
p€bpa. M3obpakeHue
NepPECEUCHUS TIOTYICHHBIX

https://m.edsoo.rt/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mIockocTeil. PackpammBanune
MOCTPOEHHBIX CEYEHU
Pa3HBIMH LIBETaMU

12

N3o0paxenune ceueHmit
MUpaMUIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOAAT Yepe3 Uux
pébpa. N3obpaxenue
MEPECEUCHMS TTOTYUYCHHBIX
TI0CKoCcTen. PackpammnBanue
MIOCTPOEHHBIX CEUCHUN
pa3HbBIMU LIBETAMHU

https://m.edsoo.ru/08LAY6GMF

13

N3o0paxenue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0pakenue
IepeceyeHus MOIyYEHHBIX
mIockocTeil. PackpamuBanue
MIOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

https://m.edsoo.rt/EKWHLAW&4

14

Meton cinenoB s
IOCTPOEHHUS CEUEHU I

https://m.edsoo0.ru/1JOON3100

15

Meton cinenoB s
IIOCTPOCHHUS CEYECHHH.
CaolicTBa nepeceyeHui
MPSAMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Meton cinenoB s
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
NPSIMBIX U TJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenune ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLHOHAIBHBIX OTPE3KAX.
ITonoGue TpeyronbHUKOB

https://m.edsoo.ru/L3FYZI9LR

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYCHHUAX HAa BBIHOCHBIX
yeprexax. Mctopus pazsurus
IUTAHUMETPUH U

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

CTEpEOMETPUH

23

KontponbHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.rt/EBLEQ9SZ1

24

B3aumHoe pacnonoxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsimele.
[Ipu3Haky CKpenuBarOIMUXCs
npsmeix. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

https://m.edsoo.rt/TYO9QBHKY

25

Teopema o Cy11ecTBOBaHUH U
€MHCTBEHHOCTH MPSIMO
MapajyIeIbHON JaHHOU
IIPSIMOM, MPOXOJALIEH Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXalel Ha TaHHOUW MPsIMOM.
Jlemma o nmepeceyenuu
napajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO

https://m.edsoo.rv/CYUQMU9K9

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
MapaJICIbHBIX IPSAMBIX.
Teopema o ckpelmmBarOmuXxcs
IPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapamiensHoE
npoekTupoBanre. OCHOBHBIE
CBOICTBA MapAIJIETHLHOTO
IIPOEKTUPOBAHUS.
N3o0pakenue pasHbIx Guryp

https://m.edso00.ru/03GR50WZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

B [TapaJUIEIbHON NPOEKIINU

28

LenTpanbHas npoekius. Yo
C COHAIIPaBJIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MIPSIMBIMU

https://m.edsoo.ru/ZSFPA6SHI

29

3a1auun Ha J0Ka3aTeNbCTBO U
HCCIIEI0BaHUE, CBA3aHHBIE C
PacIoJI0KEHUEM NPSMBIX B
IPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsTHs: MapamIenbHOCTh
IPSIMOM U IUIOCKOCTHU B
npoctpanctse. [Ipusnak
NapajuIeIbHOCTH IPSIMOU U
miockocT. CBolicTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CUQO3L

31

I'eomeTrpuueckue 3aaun Ha
BBIYUCJICHUC U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajjIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

https://m.edsoo0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOASAIIETO Yepe3 JaHHYIO
HPSIMYIO Ha YEPTEXKE U
MapaJIEIBHOTO IPYTOU
npsAMoi. Pacdy€T oTHOImIEHMIT

https://m.edsoo.ru/1PO6R5839

33

[TapamienbHas npoekuus,
IIPUMEHEHHUE I IOCTPOCHHUS
ceueHuit Kyoa u

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

napauienenumnena. CBorcTa
napasuiesieume1a ¥ MpU3Mbl

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.rt/QFUJAHV &S

35

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE
IIPUHAIJICKALLYI0 JAHHOU
IIJIOCKOCTH U CIIEJCTBUS U3
HEeE

https://m.edsoo.ru/2WG4W4XNO

36

CBoiicTBa napasienbHbIX
TUIOCKOCTEMH: 0O
napauieIbHOCTH MPSIMBIX
repecedeHust mpu
TepeceYeHN  IBYX
TapajuieTbHbIX MIIOCKOCTEH
TpeTbei

https://m.edsoo.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajiesbHbIX IPSIMBIX,
3aKITIOUEHHBIX MEXKITY
napajuIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH
IIPSIMOY C IBYMsI
HapayieIbHBIMU IJIOCKOCTSAMU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTOpEHME: Teopema
[Mudaropa Ha miaockocTu

https://m.edso00.ru/9VIZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPHUS

https://m.edsoo.ru/Z6FNNNT5D



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

MPSIMOYTOJIbHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajuiesenumnena

https://m.edsoo.rt/HYNIQ785Q

41

Brruncnenue JyiMH OTpE3KOB B
KyOe U psIMOYTOJIbHOM
napajuiesenumnene

https://m.edsoo.ru/FZBZVPOEC

42

[leprieHAMKYASIPHOCTH MPAMOI
u miockoctu. [IpusHak
NEPHEHANKYJISIPHOCTH TIPSIMOM
U TJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[TepieHAMKYIAPHOCTH MPAMOI
u mockoctu. [Ipusnax
NEPIECHIUKYISPHOCTH MPSIMON
U TJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJSIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEepHEHIUKYISIPHOU K
IUIOCKOCTH

https://m.edsoo.ru/ WFE3MTS4ES

45

IInockoctu u
NEePIEHANKYISIPHBIE UM
NpSIMbIC B MHOTOTpaHHHUKAX

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
NEPIEHIUKYIIIPHBIE UM
MPsIMbIE B MHOTOTPAaHHUKAX

https://m.edsoo.ru/S1VOAWIW3



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

[lepnieHAUKyIsp ¥ HAKIOHHAS.

47 [TocTpoenne nepneHauKyJisipa https://m.edsoo.ru/KIP9L.4ZCX
U3 TOYKU Ha TIPSIMYIO
[lepnieHquKysIp ¥ HAKIOHHAS.

48 [TocTpoenne nepneHauKyJsipa https://m.edsoo.ru/2ITUD45PR
13 TOYKU Ha MIPSMYIO
Teopema o Tpéx

49 NEepHeHIUKYIsIpax (mpsmas u https://m.edsoo.ru/CNE1PAIUS
oOparHasi)
Teopema o Tpéx

50 NEPIEHIUKYIIApax (IpsAMas U https://m.edsoo.ru/IPCG564WN
oOpartHas)

51 Yroi Meskty https://m.edsoo.ri/K4AEHQ3EIE
CKPEIIHBAIOIIUMUCS IPSIMBIMU
[Touck neprieHIUKYISTPHBIX

52 FIPAMEDX © TIOMOTIBIO https://m.edsoo.rt/EBY VPSMSI
MePIEHIUKYIISTPHBIX
IIJIOCKOCTEN

53 OprorotazbHoe https://m.edsoo.ru/GP0ZX8VHE
MPOCKTUPOBAHKE
[TocTpoenue ceuenunii kyoa,

54 HPHSMEL TPasibIbHOR https://m.edsoo.ru/FSZMOAIAE
MHUPAMUJIBI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenuit Kkyoa,

55 HPHSMEL NPasibIbHOR https://m.edsoo0.r/TSOFUDOOJ

ImupaMuJibl € IOMOMIBIO
OpTOPOHaHBHOﬁ IpOCKINU



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[lnockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K77ZM8K

57

[Ipu3nak
MEPIEHUKYIISIPHOCTH MTPAMOMN
U IUIOCKOCTH KaK CJIEICTBUE
CUMMETpUU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHBIG MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuid OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.rt/TISUOWZTH

60

CriocoObl OmyCTUTh
NEPIECHAUKYJISAPBHIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeIbHON IIPSIMOU

https://m.edsoo.:u/DHFUCBWO6

61

CaBur 1o HenapauieIbHON
psAMO, H3MEHECHHE
pacCTOAHUMI

https://m.edso00.ru/9OANVFE9E

62

KonTponbnas pabora
"B3zanmMHoe pacrnosnoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

https://m.edsoo.ru/JWSUZNNS8J

63

[ToBTOpEHME: yrom Mex Iy
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,

https://m.eds00.ru/SKORHWDFQ



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

TeopeMa KOCHHYCOB

64

[loBTOpEHME: Yyroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

https://m.edsoo.rt/WBREU9US7

65

FGOMeTpI/I‘IeCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
OpsAMBIMHA B MHOT'OT'PaHHHUKAX

https://m.eds00.ru/3U40237CK

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAaHHOIO
yria

https://m.edsoo.ru/8H4CYFABO

67

[IepnieHauKynsspHBIE
miockoctu. CBolicTBa
B3aUMHO MEPIEHIUKYJISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3nax
NEePIEHANKYISIPHOCTH
IUIOCKOCTEI; TeopemMa 0O
MPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edsoo.ru/FY5STMQ43F

69

[IpssMOyTONIBHBIN
napajuiesienume; Kyo;
U3MEpEeHHs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

https://m.eds00.ru/K99DBNDAW

70

Teopema o AuaroHayn
MPSIMOYTOJILHOTO
napasuieJienunena u

https://m.edsoo.ru/E3T10AD6]



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

CJIIEICTBUE U3 HEE

CrepeomMeTrpuueckue u
NPUKJIAJAHBIE 3a7a4H,

71 CBSI3aHHBIE CO B3aHUMHBIM https://m.edsoo.ru/4TBYU36HZ
pacmoIOKEHUEM TIPSIMBIX U
IJTOCKOCTH
IToBTOpeHue:
CKPEILMBAIOLIUECS NIPSMBIE,
72 MapaJuIeNIbHbIE IUNIOCKOCTH B https://m.edsoo.ru/TL947D6WK
CTaHIapTHBIX
MHOTOIpaHHUKaX
[Tapa napannenbHbIX
IUIOCKOCTEN Ha
73 CRPCIUBATOTIIXC HPAMBIX, https://m.edsoo.ru/YFWZTQREN
paccTosIHUE MEKTY
CKPEIIMBAOIIMMHUCS TPSIMBIMU
B [TPOCTBIX CUTYALMSIX
Paccrostane oT TOUKH 110
74 TIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/W5SGN48EIM
MPSIMOM A0 MIIOCKOCTH
Brruncnenue paccrossHui
MEXY CKPEIIMBAIOLIIUMHUCS
75 MPSIMBIMH C TTOMOILBIO https://m.edsoo.ru/SWIVIIHMD
NEPIEHANKYIJISIPHON
IUTOCKOCTH
Tpé€xrpanHslii yroi,
76 Hepaperetsa U https://m.edsoo.ru/3XGHNLQA4J

TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, Teopemsl



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

KOCHMHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJja

DeMeHTHI cheprudecKoit

77 F€OMETPHUHU: T€OAE3NUECKHE https://m.edsoo.rt/HMVTV74CP
JUHUYU Ha 3emiie
K 6ota "y

78 OHTpOHLH?I pabotd "yt # https://m.edsoo.ru/IRTWZ59YU
paccrosiHus
Cucremaruzanus 3HaHUN

79 "MHOrorpaHHuK 1 €ro https://m.edsoo.ru/VC3UOAK3B
3J€MEHTHI"
ITupamuaa. Buasl nupamu/i.

80 paMuz s PaMiz https://m.edsoo.ru/J3R0247EQ
[IpaBunbHas nupamua
II NI

81 PUSMa. " pAMAS 1 HAITIONHad https://m.edsoo.rt/JNDHOOSEO
npusMmsbl. [IpaBunbHas npuzma
[Ipsimoit mapamienenunes,

82 MPSIMOYTOJIbHBIHN https://m.edsoo.ru/L8803LZGS
napasuieNenumnesn, Kyo
Brinmykiibie MHOTOTpaHHUKH.

83 Y . P https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE 1 https://m.eds00.rt/QOMX9GA1S
MOJTYTIPABUITbHBIE
MHOTOTPaHHUKH
K 0

85 | OHTpOIIbHa pa ,(,)Ta https://m.edso0.ru/3N52B3TEM

MHororpaHHuKu

[TonsiTe BekTOpa Ha

86 P https://m.edsoo.ru/LRBSE3B09

IIJIOCKOCTH U B ITPOCTPAHCTBEC



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09

87 CyMMa BEKTOpOB https://m.edsoo. s u/MNTSX2XL8

88 Pa3nocTh BekTOpOB https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuno nmapaenenunena https://m.edso0.ru/XS6ANTLA2
YMHOKEHHE BEKTOpa Ha

90 MH HHe Bekropa i https://m.edsoo.ru/MJUH128L R
4HUCIIO
Paznosxenue BekTopa mo

91 6a3ucy TpEéx BEKTOPOB, HE https://m.edsoo.ru/U760IDCTG
JIEKAIUX B OJHOM INIOCKOCTH

92 CkansipHO€ MIPOU3BEICHUE https://m.edsoo.ru/JZ46 VNC71
Brruncienue yria Mex

93 y Y https://m.edso0.ru/ITUS196UQP
BEKTOPaMH B POCTPAHCTBE
[Ipocreiimume 3agauu ¢

94 https://m.edsoo.rw/FIXV79T8B
BEKTOpaMHU
IIpocrenimue 3agaqu ¢

95 p A https://m.edsoo0.ru/JCWURNGO1
BEKTOpaMH
IIpocreimm

96 p © Sanatm ¢ https://m.edsoo.rt/BEHWOELKS
BEKTOpaMu
[Ipocreiimme 3amauu ¢

97 https://m.eds0o0.ru/PIWIWZZSY
BEKTOpaMHU
O00011eHNEe 1

98 B . https://m.edsoo. s t/ECRMXSNM3
cucTeEMAaTH3aINA 3HaHUI
006006

99 OPICHHIC 1 . https://m.edsoo.ru/XXBTFP5SWL
cUCcTEMAaTU3aIus 3HAaHUH
Htorosast KOHTpoOJIbHASA

100 https://m.eds00.ru/SFGPDWNKO
paborta
Htorosas xoHTpOILHAS

101 p https://m.eds00.ru/X3ZG8A6SO

paborta



https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O00011eHNEe "
cUCTEMaTU3alus 3HaHUI

https://m.edso00.ru/93 1AWXEK 1

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KITACC

KoanuecTBo 4yacoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero HU3y4eHusi | 00pa3zoBaTeJbHbIC PeCypChl
padoTsbI padoThI

[ToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha

1 PA P 1 https://m.edsoo.rt/WERSDSI4U
IJIOCKOCTH U B
npocrpaHcTee”
[ToBTOpEHME TEMBI

2 "CkasiipHOE ITPOU3BEIECHUE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOpOB"
[ToBTOpEHME TEMBI

3 "BbluMciIeHUE yIila MEXIy 1 https://m.edso0.ru/S5SKY41LVG
BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VYpaBHeHUE NPSIMOiA,

4 B 1 https://m.edsoo.ru/U20HPUS6W
MPOXOJSIILIEH uepes3 aBe
TOYKH"
YpaBHEHHE UIOCKOCTH,

5 HOpMaJlb, YpaBHEHUE 1 https://m.edsoo.ru/VYIHSTERW
IJIOCKOCTH B OTpE3Kax
YpaBHEHHE IUIOCKOCTH,

6 HOpMaJb, YpaBHECHHUE 1 https://m.edsoo.1u/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousseeHue 1 https://m.edsoo0.ru/NTYOG2APM
JIuHeiiHbie HEPaBEHCTBA,

8 1 https://m.edsoo.ru/54EQ7JQSE

JIMHENHOE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

MIPOrpaMMHUPOBaHKE

JIuneliHble HEPABEHCTBA,

METO/J CICI0B

9 JIMHEWHOE https://m.edsoo.rt/VPKWBB4AA
porpaMMHUpPOBaHUE
AHamuTHYECKHE METObI

10 Paptetd yria Mexly https://m.edsoo.rt/KHI20M3PV
MPSIMBIMU B
MHOT'OTpaHHUKAX
AHamuTHYECKHE METObI

11 pactieTa yrta MoKy https://m.edsoo.rt/DDXUUAIAS
INIOCKOCTSIMU B
MHOT'OTpaHHUKAX
®dopmyiia pacCTOSIHUS OT

12 TOYKHU JI0 INIOCKOCTHU B https://m.edsoo0.ru/SG451UUG]1
KOOpAMHATax

13 Haxoicaerue paccTossui ot https://m.edsoo0.ru/8V2N4X11.3
TOYKH JI0 TIJIOCKOCTH B Ky0Oe
Haxoxnenue paccrostHui oT

14 TOYKH JI0 INIOCKOCTHU B https://m.edsoo.ru/UZ15UU37F
IIPaBUIIbHOM MUPAMUJIE
KontponpHas padora

15 " AHanmuTHyeckas https://m.edsoo.ru/SNGI1GHFM
reoMeTpus"
CeueHnst MHOTOTPAaHHUKOB:

16 CTaHJIapTHbIC https://m.edso00.ru/219603NHQ
MHOTOTPaHHUKH

17 (CeteHNA MHOTOTPaHHHKOB: https://m.edso00.ru/52XGO2J5B



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B

CeueHus MHOTI'OI'paHHUKOB:

CTaHJAPTHEBIC INIOCKOCTH,

18 https://m.edsoo.ru/CUP7TCPXQ
HIEpPECEYCHMs IPSAMBIX U
IJI0CKOCTEH
[TapamienbHbIE IPsIMBIE U

19 IJTOCKOCTH: TTapajuieIbHbIE https://m.edsoo.ru/MM69MKRDP
CCUCHUs
[TapasienbHble IPSIMBIE U

20 MJIOCKOCTH: Pacy€T https://m.edsoo.ru/O71ROIJFI
OTHOILIEHUH
[TapannenbHble psiMbIE U

21 FLOCKOUTH. YTt MERAY https://m.edsoo.ru/26EPTM74A
CKPEIIMBAIOIIUMUCS
IPSIMBIMU
IlepnenukynspHbie
IPSIMBIE U TJIOCKOCTH:
CTaH/IapTHBIE MApBI

22 MIEPIEHIUKYIIAPHBIX https://m.edsoo.ru/YQUVT6VZX
IJIOCKOCTEW U NPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB
[IepnieHquKynsspHBIC

23 HPAMBIC H TIOCKOCTH: https://m.edsoo.ru/HQIN20OZJP
TEopeMa O TpPex
MePIEeHIUKYISIpax
[lepnenukynsipHble

24 HIPAMEBIC I IDIOTROCTI: https://m.edsoo.ru/OWFAQ1A9]

BBIYMCJICHUA OJIUH B
MHOI'OIrpaHHHUKax



https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(hopMyJTBI 17151 TUTOMIAEH,
COOOpaKeHMS TI0T00MS

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 17151 TUTOMAEH,
COOOpaKeHHS TIOT00MS

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpenue: iomanu
MHOT'OYT'OJIbHUKOB,
(hopmyITbI 715 TUTOMAEH,
COOOpakeHHS TIOT00MS

https:/m.edsoo. s u/HWHVFNLOO

28

[Inomanu ceyenui
MHOTOT'PaHHHUKOB: TUIOIIAIH
IIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHUs
noxoous

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomanu ceyenui
MHOTOT'PaHHHUKOB: TUIOIIAIH
IIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTu, COOOpakeHUs
noxoous

https://m.edsoo.ru/8H4EL YON6

30

KonTponbhas padora
"[ToBTOpEHMUE:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

00béM Tena. O0beM
NIPAMOYT'OJIBHOTO
napaJiesienune/a

https://m.edsoo0.ri/6UXGOORCI



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

3amaun 06 yaABOCHHH Ky0a, O

32 KBaJparype Kyoa; o https://m.edsoo.ru/VK2J2TXEF
TPUCEKIIMH yTJIa
CrepeomeTpHuueckue 3a/1auu,

33 CBA3AHHBIC C 00BEMOM https://m.edsoo.ru/0DR6H6TQS
MPSIMOYTOJIHHOTO
napajuiesenumnesaa
[Ipuknagseie 3a1auu,

34 CBHg_,aHHHe ¢ BRHHCICHIEM https://m.edsoo.ru/0SHTIOT1G
00BEMaA MPSMOYTOJIBHOTO
napajuiesenumnesaa

35 OO0BEM TIPSIMOI TTPU3MBI https://m.edsoo.ru/SAILOYHYJ
CrepeoMeTpuieCcKHe 3a1a4u,

36 CBSI3aHHBIC C BBIUMCIICHUEM https://m.edsoo.ru/IDSHV54A9
00BEMOB MPSMOK TTPU3MBI
[Ipuxnagueie 3a1a4u,

37 CBSI3aHHBIC C 00BEMOM https://m.edsoo.ru/QIY C4F8IU
NPAMOU MPU3MBbI
Brruuciaenue 00bEMOB Te ¢

38 HOMOTIIRIO OHpeI,I_eHeHHOFO https://m.edsoo.ru/ON585060H
uHTerpana. OobémM
HaKJIOHHOH IPU3MBbI
Boruuciaenue o0EMOB TeN €

39 TTOMOTIRIO Onpel};eneHHoro https://m.edsoo.ru/2CJLCMK8N
uHTerpana. O0bpEM
MU PAMH/TBI
dopmyia 06bEMa

40 https://m.edsoo.ru/AL3PODCIE

nupaMubl. OtHomeHne



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E

00BEMOB MUpPaMHU/I ¢ OOIITUM
yIII0M

dopmyia 06bEMa
nupaMupl. OTHOLIEHUE

41 https://m.eds00.1u/3GOOAJRNY
00BEMOB MUPAMUJT C OOIITHM
YTIIOM
CrepeoMeTpuueckue 3aaauu,

42 CBSI3aHHBIC C 00BEMaMU https://m.edsoo.ru/7TRSRHWO7
HAKJIOHHOM NPU3MBI
CrepeomMeTpHUECKHUE 3a/1a4H,

43 CBSI3aHHBIE C 00BEMaMU https://m.eds00.ru/SF480DTS6
TTUPAMHU/IBI
[Ipuknaguelie 3a1a4u 1Mo
teme "OOBEMEI TET",

44 . https://m.eds00.ru/9SF6OYYVX
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI
[IpukiagHelie 3ana4u o
teMe "O0bEMEBI TET",

45 .. https://m.edsoo.ru/Z4MZ27RMY
CBSI3aHHBIC C 00BEMOM
U PaMUIbI
[TpumeneHne 00HEMOB.

46 Brruncnenue paccTosHus 10 https://m.edsoo.1ru/[39CXO3CP
IUTOCKOCTH

47 KOHTPOHLHM paora https://m.edsoo.ru/XNWZSSJ7P
"O6BEM MHOTOTrpaHHUKA"
Hunuaapuaeckas

48 IOBEPXHOCTh, 00pa3yrolue https://m.edsoo.ru/7DHKEHEG6

LWIHHAPUYECKON



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6

IIOBEPXHOCTHU

Hunusnp. [psamon
KpYTOBOW LIMJIUHJD.

49 https://m.edsoo.rt/MAVW4KY55
[Inomane moBepxHOCTH
HUATUHIPA
Konnueckas noBepXHOCTb,

50 o0pa3yroIire KOHUIeCKOn https://m.edsoo.ru/PVRE7THQ6Y
nosepxHocTu. Konyc
CedeHue KoHyca

51 MJIOCKOCTBIO, TTapaslIeIbHOM https://m.edsoo.ru/EOVSHALSL
MJIOCKOCTH OCHOBAHUSA
VY ceu€HHBbI KOHYC.

52 N3o0pakeHne KOHYCOB U https://m.eds00.ru/9VKWVDCTE
YCEUYEHHBIX KOHYCOB
[Tnomans 6oxoBOM

53 MOBEPXHOCTHU U MOJHOU https://m.edsoo.ru/AWKBIEANE
MMOBEPXHOCTH KOHYyCa
[Tnomaap 6okoBOM

54 MIOBEPXHOCTHU U MOJIHOU https://m.edsoo.ru/9NFAUE3K]
MOBEPXHOCTH KOHYyCa
CrepeoMeTrpuueckue 3a1auu

55 fa AORASATCILETRO 1 https://m.edsoo0.r/QZVHSEXI 9
BBIYUCIICHHUE, TOCTPOCHUEM
CEYCHUH LWINH/pa, KOHYCa
CrepeomMeTpruUEeCKHE 3a/1a4u

56 Ha AORASATCILETRO 1 https://m.edsoo.ru/AKF6PW62W

BBIYUCJICHUC, ITIOCTPOCHUEM
CedYeHMI HUIMHApAa, KOHYCa



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

[Ipuknagueie 3a1a4u,

57 https://m.edsoo.ru/3429Z1LHTS5
CBSI3aHHBIE C LIUJIUHAPOM

58 Hprrnandsie safas, https://m.edsoo.ru/ZY 6ENPVKD
CBSI3aHHBIE C IIUJIUHIPOM

59 Cdepa u map https://m.edsoo.rt/W1TVKAJOR
[Tepeceuenue cdeprl u mapa

60 ¢ miockoctpio. Kacaie https://m.edsoo.ru/JFSNB5ZS0
iapa u cepbl MI0CKOCTHIO.
Bun 1 uzo6paxkenue mapa
[Tepeceuenue cdepsrl u mapa

61 ¢ miockoctbio. Kacartne https://m.eds00.ru/M6WK9K950
uiapa u cepbl MI0CKOCTHIO.
Bun u n3obpaxkenue mapa
VYpaBHenue chepsl.

62 [Tnomane chepsr u e€ https://m.edsoo.ru/U8G24BO8H
yacTeu

63 Cummetpus cdepsl 1 mapa https://m.edsoo.ru/6E6GX0YIS
CrepeomeTpuuecKkue 3a1auu
Ha JIOKa3aTelIbCTBO H

64 BBIqHC?eHHe’ CRASAMHBIC €O https://m.edsoo.ru/MSYBPKH7R
chepoit u mapom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO
CrepeomMeTpruieCKHE 3a/1a4u
Ha JI0Ka3aTelbCTBO U

65 BBIUHMCIIEHHE, CBA3aHHBIE CO https://m.edsoo.ru/MXRDTK72T

cdepoit u mapom,
MOCTPOSHUEM UX CCUCHUI



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

IIJIOCKOCTBIO

[Ipuknanueie 3anaymn,

66 CBsI3aHHBIE CO Cepoii u https://m.edsoo.ru/XWS5LI7A9]
mapom
[ToBTOpEHME: OKPYIKHOCTH

67 fd TUTOCKOCTH, BRIMCACHI https://m.edsoo.ru/EJ2QDAVE]
B OKPY>KHOCTH, CTaHJJapPTHHIE
noxooust
Paznmuunbie koMOMHAITUY TEI

68 BpaIllCHUs U https://m.edsoo.r/LE79331L.XX
MHOTOTPaHHHUKOB

69 3agan 1o Teme "Tena H” https://m.edsoo.ru/PHHLCGS54E
MMOBEPXHOCTH BpaIEHUS

70 3apatiH 1o Teme "Tena H” https://m.edsoo.ru/22WPBLTP9
MMOBEPXHOCTH BpAILICHUS

71 Kontponeras padora "Ten"a https://m.eds00.ru/33W222M63
Y TIOBEPXHOCTH BpAIICHUS
O6neém mumuHapa. Teopema

72 00 00bEMe pSIMOTo https://m.edso0.ru/1ZN2S6ZMO
IUAJTUHIPA
Brrancinenue 06bEMOB TEJI C

73 MOMOIIIBIO OTNPECIEHHOTO https://m.edsoo.ru/ACTOMFMVF
unTerpana. O6bpEM KoHyca
ITnomianu 00KOBOI U

74 IIOJIHOW ITIOBEPXHOCTH https://m.edsoo.ru/ZYTK7P8B1
KOHyca

75 (CTepEOMETPHHCCKHE 3aaH, https://m.eds00.ru/709VIYPSC

CBA3aHHBIC C BBIYHMCIICHUEM



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

00BEMOB IMIIMHPA, KOHYCA

76

[IpuknanHeie 3a1a4u M0
teMe "OO0BEMBI U ILIOMIAIN
nosepxHocrel Ten"

https://m.edsoo.rt/QXEA9GPVB

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0Béme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue
3a]1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
1apa, IapoBOro CErMeHTa
IIapOBOTO CEKTOpa

https://m.edsoo.rt/VV6ONBVZX

78

[Ipukitaguele 3aga4u 10
teme "O0BEéMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUIOMIABI0 Cephl.
COOTHOLIECHUS MEXKTY
TJIOMIAIMU TTOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TET

https://m.edsoo.ru/EZH9GRUE]J

79

IlogoOHEBIE TENA B
pocTpaHcTBe. MI3MeHeHne
00BbéMa rpu o100 u.
CrepeomMeTpUUECKHUE 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TEJ U ILIOIIAACH
MOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KontponbHas pabora
"ILnomaay MoBEepXHOCTU U
00BEMBI KPYTJIBIX TN

https://m.edsoo0.ru/73UODGNYR



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

81

JIBM>KeHUs MPOCTPaHCTBA.
OrobOpaxenus. JIBuxeHUs 1
paBeHcTBO puryp. OOmHe
CBOICTBA IBUYKEHUI

https://m.edsoo.ru/RXJ4AYW6NA

82

Bunnl nBukennii:
NapajuieIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CHMMETPUS,
3epKajibHasi CHMMETPHS,
MOBOPOT BOKPYT MPSMOit

https://m.eds00.1u/ZSUATTNTX

&3

[IpeoOpazoBanus mMog00Ms.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FCOMeTpI/I‘-ICCKI/Ie 3aJa4H Ha
NPUMCHCHUC IBUIKCHUS

https://m.edsoo.rt/KFDHOMGKZ

85

KonrtponpHas padora
"BekTopsbl B npocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

O6o0061aro1iee NOBTOPEHNE
11 moHsATHIA 1 METOAOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHuii: "[lapajienbHOCTD
MPSIMBIX U IJIOCKOCTEH B
npocrpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o0maroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpuu 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocrpaHcTae”

https://m.edsoo.rut/AQEFPERJO

88

O06o0maroiiee MOBTOPEHHE

https://m.edsoo.ru/3NTJOLN63



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63

11 mousATHIA 1 METOAOB
Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlHs
3HaHuii: "BekTopsl B
npocrpaHcTae”

89

O6o0061aro1iee TOBTOPEHHE
11 nmonsTHI M METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHuii: "OobeM
MHOrOrpaHHuka"

https://m.edsoo0.ru/B85S7VDTC

90

O6o0maroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpuu 1011
KJIaCCOB, CHCTEMAaTHU3alIHs
3nanuii: "O0bemM
MHOrorpaHHuka"

https://m.edsoo.rui/AJX4CDPSI

91

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIs
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyTibIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

O6o0m1aroriee MOBTOpeHNE
11 moHATHI U METOJIOB
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATH3AIIH
3Hanuit: "[lnomanu

https://m.edsoo.ru/JGIDISONK



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

MMOBEPXHOCTU U 00 BEMBI
KpyTibix Ten"
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Hrorosast KOHTpOIbHAS
paborta

https://m.eds00.ri/GXZMP89IGD

94

HToroBast KOHTpOJIbHAs
pabora

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpeHue, 0600IIEeHNE U
cucTeMaTH3aIys 3HaHUN

https://m.edsoo.ru/UI26CB4 XL
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Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTMH

https://m.edsoo.ru/IESALO6B5
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Hcropus passurus
CTEpPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTU

https://m.edso00.ru/8ZKNMYF03
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Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.1ru/41 X3XKQOG

99

Hcropus passutus
CTEpEOMETPUH KaK HAyKU U
e€ poJib B pa3BUTUU

https://m.edsoo.ru/4PGHOJYAH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

COBPEMEHHBIX WHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTUH
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Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTU

https://m.edsoo.ru/GEJCO734F
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Hcropus passurus
CTEPEOMETPUHU KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo0.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



I'-11

Hanmenoranue Kparkoe onucanue IIpaBoobnanarens
JIIEKTPOHHOTO HIIeKTPOHHOT0 00pa30BaTeNILHOTO pecypea (BKIoUas 3MEKTPOHHOTO 00pa3oBaTeIbHOTO pecypea (HanMeHOBaHHE
00pa3oBaTeILHOIO | CTPYKTYPY, IPEIMETHOE FOPUIHYECKOro JIMIa JIM00 GpaMuIHs, UMs1, OTYSCTBO (IIpU
pecypca, coJlepKaHUe U METa/IaHHbIE, TTO3BOJIAIOIIHE OJTHO3HAYHO HIMYUH) (PU3UIECKOTO JIUIIA,

COCTaBHTEh HWICHTH(HITUPOBATE AJIEKTPOHHEIN 00pazoBaTeIbHEIH pecypc) KOTOPOMY B YCTaHOBJICHHOM
(cocTaBUTEIH) 3aKoHOJaTeILCTBOM Poccuiickoii Denepanyu
3JEKTPOHHOT'O HMOPSAIKE IPUHAJIEKHT UCKIOUUTEIBHOE IIPAaBO Ha

00pazoBaTeILHOTO HIIeKTPOHHBIN 00pa3oBaTeIbHEIN pecypc)
pecypca
YueOHEIH oHTaiH-Kype /11s 11 KiTacca, BKITFOUAOTITHI
TeOpeTHUYEeCKHe MaTepHAIIbl, 33/IAHH U TECTHI C

aBTOMAaTHUYECKOM MPOBEPKOH MPaBHIILHOTO OTBETA JIJIST BCEX
paznenoB deaepalbHOH paboduei mporpaMMBL.
3aflaHuA HaIIPaBICHE] Ha (D)OPMHUPOBAHHE HH()OPMAITMOHHBIX
KOMIIETEHIHI 1 0a30BEIX 3HAHWI B OCHOBHOM 00IacT

00ydeHHs, a TAK)Ke B CMEKHBIX 00JIACTSIX; CIIOCOOHOCTH K

"Feon?ecl)‘gl:rm 1 AQHATU3Y U CHHTE3Y, CHOCOGHOCTEI K pelieHuIo 3a/1a4, 000
race” ’ mpobIieM, K IPHMEHEHHIO 3HAHWH Ha TIPaKTHKE. "JKmace"

OcobeHHOCTE Ba,I[aHI/Iﬁ 3aKJIII0YacTCA B HAIMIHH
reHepauHﬁ, IIO3BOJIAIOIIHNX 06pan1aTbc;1 K VIIpA>KHCHHAM
HEOJITHOKPATHO, a TAKXKE B HAUTUIHH HOI[pO6H01"O

00 BACHEHHS PCIICHUA







