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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUM T€OMETPUM, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS pPacliO3HaBaTh HAa YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronMxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoil padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU OHATUSIMH U HaBBIKaMU TIOCIIEA0BATEIHHO U TIOCTYATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOAOIIKEHUIO HM3YyUYCHUS MAaTeMaTHKUA C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YrOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPas3sgOKEHUM BEKTOpAa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMIIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHaT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA MEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U APYroe), YMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKIIOYAs JCTETHKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peamu30oBbIBaTb COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W  OOIINECTBEHHOW  MPAKTUKH, TOHHUMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO JEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXACHUSA C CYXXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yibTara pelieHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

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

CoBMecTHas AeATEIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTel (00CyXIeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 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: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMOU U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4eCcKu  CPOpMYyIUpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
(1)
JI:;H Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)Igg;[:():;:fenbnme
padoTbI padoThbI pecypenI
OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PUCYHKE IIJIOCKOCTH, ITAPaJUICIbHBIX 1 bubnuoreka [IOK
IPSIMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/ff0alde0
OTpe3Ka
[TonsiTHst cTEpeOMETPUN: TOUKA, bubnnoreka [JOK
npsiMasi, II0CKOCTb, POCTPAHCTBO. https://m.edsoo.ru/ff0alde0
OcHoBHbIE NpaBUiIa U300paKEeHUs HA 1
PUCYHKE IIJIOCKOCTH, MapaJuIeIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
ITonsTHA: epecekaronuecs bubnuoreka [IOK
IIJIOCKOCTH, IEPECEKAOIIUECS IIpsiMast 1 https://m.edsoo.ru/ff0alde0
Y IJIOCKOCTb; MOJIYIIPOCTPAHCTBO
[TonaTus: nepecekaromuecs bubnuoreka [IOK
IIJIOCKOCTH, IIEPECEKAIOIIUECS IpsIMast 1 https://m.edsoo.ru/ff0alde0
U IIJIOCKOCTB; IOJIYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne bubmuoreka [IOK
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/ff0alde0
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB
MHOTOrpaHHHUKH, H300pakeHne 1 BH6J.H’I°T6K3 LHOK
MPOCTEHIIIX TPOCTPAHCTBEHHBIX https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1de0
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¢buryp, HeCyIecTBYOIIX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

bu6mmoreka [IOK

7 CIIECTBHS U3 HUX https://m.edsoo.ru/ff0alde0
8 AKCHOMBI CTEPEOMETPUH U TIEPBEIE E;ISSJ'I/I;I;T:;ELCLJIrOU/I?anldeO
CJIEJICTBUS U3 HUX S '

AKCHOMBI CTEPEOMETPUH U TIEPBbHIC bubnnoreka [JOK
cienctsus u3 HUX. CriocoOb! 3aaHust https://m.edsoo.ru/ff0alde0
9 MPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O603HAYEHUS TPIMBIX
U IJIOCKOCTEN
N3o00pakeHne CeUeHU MUPaMU/IbI, bubnnoreka [JOK
Ky0a U pU3Mbl, KOTOPBIE TPOXOJIAT https://m.edsoo.ru/ff0alde0
yepe3 ux péopa. M3o0paxenue
10 NepPECEYECHUS MOTYYEHHBIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
[[BETaMU
N300paxeHne ce4eHui MMpamMu/ibl, bubnmnorexa [JOK
KyOa 1 MpU3Mbl, KOTOPbIE TPOXOJAT https://m.edsoo.ru/ff0alde0
yepe3 ux péopa. M3obpaxenue
11 [IEpECEUECHMS TIOJTYYEHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
L[BETaMU
N3o00pakeHne ceueHnit MIpaMu/IbI, bubnmuorexa [JOK
12 Ky0a 1 IpU3MBbl, KOTOpPBIE TPOXOIAT https://m.edsoo.ru/ff0alde0

yepe3 ux péopa. M3obpaxenue
nepeceueHsl MOTyYeHHBIX
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mockocreil. PackpammBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

N300pakeHue ceueHuil mupamMupl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJSAT

yepes ux péopa. Mzobpaxenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

13 nepeceyeHus MOTyYeHHBIX
wiockocTeil. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

1 Metoncieion s moctpocis g o 01
CedeHuin S '
Meton cnenoB sl TOCTPOEHUS bubnuorexa [JOK

15 ceueHuii. CBolCTBa nepecevyeHuit https://m.edsoo.ru/ff0alde0
MPSIMBIX U IIJIOCKOCTEMN
Merton cnenoB 1Sl TOCTPOEHUS bubnuoteka [JOK

16 ceueHuii. CBolCTBa nepecevyeHuit https://m.edsoo.ru/ff0alde0
MPSIMBIX U IIJIOCKOCTEMN
ITocTpoeHue ceueHuil B MUPAMUJIE, bubnmnorexa [JOK

17 KyOe 1o TpéM ToukaM Ha pEéopax. https://m.edsoo.ru/ff0alde0
CozniaHue BBIHOCHBIX YepTexeil 1
3aITUCh MIAroB MMOCTPOCHUS
Iloctpoenue ceuenuii B nupamu/e, bubnmnoreka [JOK

18 KyOe 1o TpéM ToukaM Ha pEéopax. https://m.edsoo.ru/ff0alde0
Co3aHne BBIHOCHBIX YepTexel u
3aITUCh MIAroB MMOCTPOCHUS
IMocTpoenue CeueHuil B IUPaMHUIE, Brbmmorexa LIOK

19 https://m.edso0.ru/ff0alde0

KyOe 1o TpéM ToukaM Ha pEOpax.
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Coznianue BBIHOCHBIX YepTEKeN U
3aIKCh IIAroB MOCTPOCHHUS

[TocTpoeHue ceueHunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

20 .
Coztanue BIHOCHBIX UepTekel U
3aIMCh 1IaroB MOCTPOCHHUS
[ToBTOpenne nnanumMerpuu: Teopema bubnnoreka [JOK
21 0 MPOTNOPLUOHAIBHBIX OTpE3KaXx. https://m.edsoo.ru/ff0alde0
[TomoOue TpeyrobHUKOB
[ToBTOpenne nnanumMerpuu: Teopema bubnnoreka [JOK
Menenasi. PacueTsl B ceueHHUsIX Ha https://m.edsoo.ru/ff0alde0
22 BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUITAHUMETPHUH U
CTEpEOMETPUH
23 KontponbHas pabora "AKCHOMBI 5;16?1”10%1(3 LHOK
crepeomerpun. Ceverus” ps://m.edsoo.ru/ff0alde0
B3anmHoe pacnionoxeHue npsMbIX B bubnmnoreka [JOK
npoctpancTBe. CKpelBaroIInuecs https://m.edsoo.ru/ff0aldeQ
24 npsimble. [Ipu3Haky CKpenrBarouuxcst
npsmeix. [lapannensHble npsMbie B
MPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bubnmnoreka [JOK
€IMHCTBEHHOCTH NPSAMOM https://m.edsoo.ru/ff0alde0
napajujlIeJIbHON TaHHOU IPSIMOH,
25 IPOXOJAIIEH Yepe3 TOUKY

MPOCTPAHCTBA U HE JIeKAaIIeH Ha
JlaHHOU mpsimoit. JlemMma o
NepecedeHNH MapalyIesIbHbIX MPSIMBIX
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ITIJIOCKOCTBIO

26

27

28

29

30

31

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeIbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS TIPAMBIX

[TapannenbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA AapAJLIECIBHOTO
npoekTupoBanus. M3o0paxeHue
pasHbBIX (GUTYp B MapaLIeIbHON
MPOEKIUU

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY MPSMBIMU

3aayM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHbIE C
PacIroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapaIeNbHOCTh MPSAMOUN U
MJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
NapajieIbHOCTH NPSIMOU U
miockoct. CBOMCTBa
napayIeIbHOCTH MPSIMOU U TIIIOCKOCTH

I'eomeTpuueckue 3agaun Ha
BBIYHCIICHHUE U JI0OKA3aTeNbCTBO,
CBSI3aHHBIE C MTAPAJUICTBHOCTHIO
IPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alde0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alde0

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

ITocTpoeHue ceueHus, MIPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U

bubmuorexa [JOK
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MapajuIeIbHOTO IPYrOM MPSMOM.
Pacuét oTHOIICHUH

https://m.edsoo.ru/ff0alde0

[TapannensHas npoekuus,
IIPUMEHEHHUE ULl [IOCTPOCHMS CEUEHUM

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

33 .
KyOa u napauienenunena. CoiicTsa
napajuleJienune1a u Ipu3Mbl
[MapautenbHble MIOCKOCTH. [Ipu3HaKku Bubnmorexa [IOK
34 MapATETEHOCTH JBYX TUIOCKOCTEil https://m.edsoo.ru/ff0alde0
Teopema 0 mapamienbHOCTA U bubnnoreka [JOK
€IMHCTBEHHOCTH IINIOCKOCTH, https://m.edsoo.ru/ff0alde0
35 POXOALICH Yepe3 TOUKY, He
IPUHAJIEKALTYIO JAaHHOW IIJI0CKOCTH
U CIEACTBUA U3 HEE
CBolicTBa napajuIeIbHBIX TNIOCKOCTEN: bubnuoreka [IOK
0 MapajuIeIbHOCTH MPSMBIX https://m.edsoo.ru/ff0alde0
3 nepecedeHysl pu MepeceyeHn ABYX
MapaJIeIbHBIX IIJIOCKOCTEN TpEThen
CBolicTBa napajuIeIbHbIX TNIOCKOCTEN: bubnuoreka [IOK
00 oTpe3Kax napanjenbHbIX MPSMbIX, https://m.edsoo.ru/ff0alde0
37 3aKJIF0YEHHBIX MEXy MapajIeIbHbIMU
IUIOCKOCTSIMU; O MIEPECEUEHUH MPSMOi
C IByMs IapaJuleIbHbIMU
IJIOCKOCTSIMU
IMoBTopenue: Teopema [Mudaropa Ha bubmuorexa TIOK
38 ITOCKOCTH https://m.edsoo.ru/ff0alde0
[oBTOpEHNME: TPUTOHOMETPHUS bubuorexa TIOK
39 https://m.edsoo.ru/ff0alde0

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO

bubmuorexa [JOK

40 :
MapaiieNenumnena https://m.edsoo.ru/ff0alde0
a1 Brluncienne 1yiMH OTPE3KOB B KyOe 1 Bubsmorexa IIOK
NPAMOYTOIEHOM apayIIeseHIIe/e https://m.edsoo.ru/ff0alde0
[lepneHIuKyISIpHOCTD MPSAMON U bubmumorexa [IOK
42 mockocty. [Ipru3nak https://m.edsoo.ru/ff0alde0
NEePIEHANKYISIPHOCTH IPSIMOH 1
IJIOCKOCTH
[lepneHAUKYISIPHOCTD MPAMOUN U bubnmnoreka [JOK
43 mockocty. [Ipru3nak https://m.edsoo.ru/ff0alde0
NEePIEHANKYISIPHOCTH IPSIMOH 1
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U bubnunorexa [JOK
€IMHCTBEHHOCTH IIPSMOM, https://m.edsoo.ru/ff0alde0
44 MPOXOJIAIIEH Yepe3 TOUKY
NPOCTPAHCTBA M MEPIICHANKYISIPHON K
IJIOCKOCTH
45 TT10CKOCTH ¥ TIEPIICHANKYIISPHbBIE UM bubnuorexa TIOK
NPAMBIE B MHOTOrPAHHAKAX https://m.edsoo.ru/ff0alde0
46 IT10CKOCTH ¥ IEPIICHANKYIISIPHbBIE UM bubmuorexa TIOK
MpPSAMBIE B MHOTOTPAHHIKAX https://m.edsoo.ru/ff0alde0
[leprieHquKynp ¥ HaKJIOHHASI. bubnnorexka [JOK
47 IMocTpoenue nepneHuKyIIsApa U3 https://m.edsoo.ru/ff0alde0
TOYKHU Ha MPSIMYIO
48 [MeprneHUKyIsAp ¥ HAKJIOHHAS. bu6morexa [OK

[TocTpoenue neprneHuKyspa u3

https://m.edsoo.ru/ff0alde0
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TOYKH Ha IPSAMYIO

Teopema 0 TpEX nepHEeHAUKYIAPaAx

bu6mmoreka [IOK

49 (mpsiMast 1 obpaTHas) https://m.edsoo.ru/ff0alde0

50 Teopema o TpEX nepneHaUKyIsIpax E;I@.THOTeKa LHOK
(mpsiMast 1 obpaTHas) ps://m.edsoo.ru/ff0alde0

51 ¥/TOI MEHY CKPCIIHBAIONIMHCH E;ISSH/P/I;T:;?)? roulllfanldeO
PSIMBIMU S :
[Tonck neprneHIuKyIapHBIX MPSMBIX € bubnnorexa [HOK

52 MOMOIIBIO TIEPIIEHANKYISIPHBIX https://m.edsoo.ru/ff0alde0
IJIOCKOCTEMN

bu6mmoreka [IOK

53 OpToronanbHOE MPOCKTHPOBAHHE https://m.edso0.ru/ff0alde0
[Toctpoenue ceueHuit Kyoa, mIpU3MBIL, bubnnorexa [JOK

94 IIPaBUIILHOM MUPAMUJIBI C IOMOIIBIO https://m.edsoo.ru/ff0alde0
OPTOTOHAJILHON IPOEKIINU
[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL, bubnmnorexa [JOK

55 MIPaBUILHON MUPAMUBI C TIOMOIIBIO https://m.edsoo.ru/ff0alde0
OPTOTOHAJILHON MPOEKIINU
CummeTpusi B IPOCTPAHCTBE bubnmnoreka [JOK

56 OTHOCHUTEJIBHO TIOCKOCTH. [ImockocTu https://m.edsoo.ru/ff0alde0
CUMMETPUI B MHOTOTPaHHUKAX
[Ipu3Hak nepneH uKyIspHOCTH bubnnorexka [JOK

S7 MPSIMOM M INIOCKOCTH KaK CIIEJICTBHE https://m.edsoo.ru/ff0alde0
CUMMETpUU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacyér bubnmuorexa [JOK

paCCTOﬂHI/Iﬁ OT TOYKH OO IINIOCKOCTH
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https://m.edsoo.ru/ff0alde0

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

bubmuoreka [JOK

59 paccTosTHUM OT TOYKHU JI0 IIIOCKOCTH hitps://m.eds00.ru/ff0alde0
CnocoObl ONTyCTUTH MEPIICHIUKYISPBI: bubnuorexa [JOK

60 CUMMETPHS, CABUT TOYKH IO https://m.edsoo.ru/ff0alde0
HapaJuIeIbHON NPAMON

61 CByr 0 HemapauIeIbHON NPAMOMH, E;ISSZI;T:(;ZgrOu/IISanldeO
M3MEHEHHUE PACCTOSIHUM S '
KoHnTtposbHas padota "B3anmHoe bubmuorexa [JOK

62 PAcCIOIOKEHHE TPAMBIX M IIOCKOCTEMN https://m.edsoo.ru/ff0alde0
B MpocTpaHcTBe"
[ToBTOpEHME: Yyroy MexXay NpsSMbIMU bubnnorexka [JOK

63 Ha IJIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/ff0alde0
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
[ToBTOpEHUE: yroa Mexay bubnnorexka [JOK

64 CKPEIIHBAIOIIUMHUCS MTPSIMBIMH B https://m.edsoo.ru/ff0alde0
MIPOCTPAHCTBE
I'eomeTpuueckrie METObI BBIUYMCICHUS bubnmoreka [JOK

65 yTi1a MeXy TPSIMBIMH B https://m.edsoo.ru/ff0alde0
MHOTOTPaHHHUKAX
JUHENUHBIX YTJIOB ABYTPAHHOIO yria S :
[lepnienquKyIsIpHBIE IIIIOCKOCTH. bubnmnoreka [JOK

67 CBolicTBa B3aUMHO https://m.edsoo.ru/ff0alde0

NEPHEHAUKYJISPHBIX IUNIOCKOCTEN
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[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

68 MEePECEUCHHS BYX IIIOCKOCTEH
NEePHEHANKYIISIPHBIX TPEThEU
IIJIOCKOCTH
[IpssMOYyTOIBHBIN NapajuIeIeUIIeT; bubmumoreka [IOK

69 Ky0; U3MepeHus, CBOMCTBa https://m.edsoo.ru/ff0alde0
MPSIMOYTOJIBHOTO MapasulelienuIieia
Teopema o quaroHayn bubnuorexa [JOK

70 IIPSAMOYTOJIBHOTO ITapajuIeenuIe a u https://m.edsoo.ru/ff0alde0
CIEACTBUE U3 HEE
CrepeomeTpuuecKue 1 NpUKIaJIHbIe bubnnoreka [JOK

71 3aJlaun, CBSI3aHHEBIC CO B3aMMHBIM https://m.edsoo.ru/ff0alde0
PacroJI0KEHUEM MPSMBIX U TNIOCKOCTH
IToBTOpEHME: CKPEIIMBAIOIINECS bubnmnorexa [JOK

72 psIMbIE, MTapajIeIbHbIE IIJTOCKOCTH B https://m.edsoo.ru/ff0alde0
CTaHIapTHBIX MHOIOIPaHHUKAX
ITapa nmapaiesbHbIX IUIOCKOCTEN Ha bubnuoreka [IOK
CKPEIIMBAIOIINXCS MIPSAMBIX, https://m.edsoo.ru/ff0alde0

73 paccTosTHUE MEKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

24 PaccTosiHuEe OT TOYKH JI0 TUIOCKOCTH, ]P?tI:fsJ'I/P/Ir%T:cI;;)cL)IﬁlllfanldeO
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH S '
Brluncnenue paccTosHUN MEXTy bubnnorexka [JOK

75 CKPELIMBAOIIMMHUCS IPSIMBIMHU C https://m.edsoo.ru/ff0alde0

MMOMOULIBIO NIEPIIEHANKYIIAPHOU
IJIOCKOCTH
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TpéXrpaHHslid yroi, HepaBeHCTBa IS
TPEXI'PaHHBIX yrioB. Teopema

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

76
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yIiia

77 OneMeHThl CheprUeCcKOi FTeOMETPUN: bu6morexa [IOK
reoie3n4ecKre JIMHUU Ha 3eMIie https://m.edsoo.ru/ff0alde0

78 Kourposnsnas pa6ora "Yrisl u bubanorexa [IOK
paccrosHus" https://m.edsoo.ru/ff0alde0

79 Cucremaru3zanys 3HaHUN bubmnorexa LIOK
"MHOrOrpaHHUK M €ro 3J€MEHTH" https://m.edsoo.ru/ff0alde0

80 [Mupamuaa. Buasr mupaMu. bubnunorexa LIOK
[paBuibHas THpaMuIa https://m.edsoo.ru/ff0alde0

81 [Tpusma. [Ipsimast U HaKITOHHAsS bubmmorexa LIOK
npu3Mel. [IpaBuibHas mpu3Ma https://m.edsoo.ru/ff0alde0
[Ipsimoii napannenenunen, bubnnorexka [JOK

82 IPSIMOYTOJIBHBIN MapajlIeenuIe], https://m.edsoo.ru/ff0alde0
KyO

83 Brinmykiieie MHOrorpanauku. Teopema bubmmorexa [IOK
Ditnepa https://m.edsoo.ru/ff0alde0
Beinykiisie MHOrorpanHuku. Teopema bubnuorexa [IOK

84 Diinepa. [IpaBunbHbIE 1 https://m.edsoo.ru/ff0alde0
MOJTYNIPaBUJIbHBIE MHOTOTPaHHUKHI
KonrponbHast pabora bu6nuorexa LIOK

85 https://m.edso0.ru/ff0alde0

"MHororpanHuku"
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IlonsaTue BCKTOpA HaA IMJIOCKOCTU 1 B

bubmuorexa [JOK

86 https://m.edsoo.ru/ff0alde0
IIPOCTPAHCTBE
bubmuorexa [JOK
87 CyMMa BEKTOpOB https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
88 Pa3nocTh BekTOpOB https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
89 [IpaBuno napajutenenunena https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
90 YMHOXEHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/ff0alde0
Paznoxxenue BekTopa 1o 6asucy Tpéx bubnuotexa [JOK
91 BEKTOPOB, HE JIEXKAIIUX B OJHOU https://m.edsoo.ru/ff0alde0
TUIOCKOCTH
bu6mmoreka [IOK
92 CkansipHO€ MPOU3BEICHNE https://m.edsoo.ru/ff0alde0
Briaucnenne yrijia MEXXay BCKTOpaMu EI/I6J'II/IOTCK3 HOK
93 https://m.edsoo.ru/ff0alde0
B IIPOCTPAHCTBE
bubmuorexa [JOK
94 IIpocreiimmue 3ana4n ¢ BEKTOpaMu https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
95 Ipocreiimme 3ana4n ¢ BEKTOpaMu https://m.edsoo.ru/ff0alde0
bubmuoreka [JOK
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu

https://m.edsoo.ru/ff0alde0
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bubmuorexa [JOK

97 IIpocreiinue 3a1a4n ¢ BEKTOpaMH 1 https://m.edsoo.ru/ff0alde0
08 O000IICHNE U CUCTEMATU3AIHS L Bubmmorexa [IOK
SHAHM https://m.edsoo.ru/ff0alde0
99 O000IICHNE U CUCTEMATU3AITHS L Bubmmorexa [IOK
SHAHM https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
100 HUtorosas KOHTpoIbHas paboTa 1 https://m.edsoo.ru/ff0alde0
bubmuorexa [JOK
101 " 0 1
TOTOBAT KOHTPOIbHAA paboTa https://m.edsoo.ru/ff0alde0
102 O000I11IeHNE U CUCTEMATU3ALUS 1 bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/ff0alde0
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabnbie IlpakTuueckue p
n/n Bcero U3YyYeHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl

[ToBTOpenue Temol "KoopanHaTel bubnnoreka [JOK

1 BEKTOpa Ha MJIOCKOCTH H B 1 03.09.2024. https://m.edsoo.ru/ff0alde0
npoctpaHcTae”

5 [ToBTopenue Temsl "CkanspHoe 1 04.09.2024 bubnuorexa TIOK
NPOU3BEIEHHE BEKTOPOB" et + | https://m.edsoo.ru/ff0alde0

3 IToBropenue Tembl "Brruncienue yria 1 06.09.024 bubmorexa [IOK
MESK/Ty BEKTOPAMH B IIPOCTPAHCTBE" 09.U24. | https://m.edsoo.ru/ff0alde0
[ToBTOpenue Temsl "YpaBHeHHe bubnnorexa [JOK

4 IPSIMOIA, TPOXOJISIIIEH Yepes3 Be 1 10.09.2024. https://m.edsoo.ru/ff0alde0
TOYKH"
YpaBHEHHE INIOCKOCTH, HOpMaJlb, bubnmnoreka [JOK
ypaBHEHUE TIJIOCKOCTH B https://m.edsoo.ru/ff0alde0

5 1 1 11.09.2024.
oTpeskax/BxoaHas KOHTpoIbHAS
paborta

6 VYpaBHEeHHE MIOCKOCTH, HOPMaIb, L 13.09.2024 bubmorexa IIOK
ypaBHEHHE MITOCKOCTH B OTPe3Kax I - | https://m.edsoo.ru/ff0alde0

bubmuorexa [JOK

7 BekropHoe npoussecHAE 1 17.09.2024. | https://m.edsoo.ru/ff0alde0
JluneliHble HEPABEHCTBA, IMHENHOE bubnmorexa IOK

8 1 18.09.202.

IPOrpaMMHUPOBAHNE

https://m.edsoo.ru/ff0alde0
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JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE

bubmuoreka [JOK

) IPOrPAMMHPOBAHHE 20.09.2024. | https://m.edsoo.ru/ff0alde

10 AHAIMTHYECKUE METO/IBI PACUETa yriia 74.05.2004 Bubmmorexa [IOK
MEXTy TIPSAMBIMA B MHOTOIPaHHHMKaX e - | https://m.edsoo.ru/ff0alde0
AHaJIUTHYECKHUE METO/IbI pacuéTa yria bubmumorexa [IOK

11 MEXy TJIOCKOCTSIMH B 25.09.2024. | https://m.edsoo.ru/ff0alde0
MHOTOTPaHHHKAX
dopmysia pacCTOSIHUS OT TOYKH JI0 bu6moreka LIOK

12 IUIOCKOCTH B KOOPJMHATAX 27.09.2024. | https://m.edsoo.ru/ff0alde0
HaxoxieHre pacCTOSIHUM OT TOYKH 10 bubauoreka [LIOK

13 ILIOCKOCTH B KyOe 01.10.2024.  https://m.edsoo.ru/ff0alde0

14 Haxoxnenue paccTostHUN OT TOYKH 110 02.10.2024 bubmorexa [IOK
IUIOCKOCTH B MTPABHIBHON IMHPAMHUIIE -+U. - | https://m.edsoo.ru/ff0alde0
Kourposnsrast pabora bu6nuoreka [IOK

15 N v y— 04.10.2024.  hitps://m.edsoo.ru/ff0alde0

16 CedeHuss MHOrOIpaHHHUKOB! bubnuoreka [IOK
CTAHJapTHBIE MHOTOTPAHHHKH 08.10.2024.  https://m.edsoo.ru/ff0alde0
CeueHust MHOTOTPaHHUKOB: METOJ bubmmorexa [IOK

17 CIIenoB 09.10.2024. | nttps://m.edsoo.ru/ff0alde0
CeueHust MHOTOTPAHHUKOB: bubnmoreka [JOK

18 CTaHIAPTHBIC IOCKOCTH, 11.10.2024. https://m.edsoo.ru/ff0alde0
HePEeCCUCHUSI PSAMBIX U IJIOCKOCTEH

19 [TapannenbHbIe TPSMbIE U TUNIOCKOCTH: 15102024 bubmuorexa [JOK

napajiCJIbHbIC CCUCHUS
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https://m.edsoo.ru/ff0alde0

[TapaynenpHble NPAMBIE U TIIOCKOCTH:

bubmuoreka [JOK

20 pacuéT oTHOMeHHH 16.10.2024.  https://m.edsoo.ru/ff0alde0
[TapannenbHble TPSIMbIE U TNIOCKOCTH: bubmuorexa [JOK

21 YTJIbI MEXKY CKPELIMBAIOIIUMHUCS 18.10.2024. = https://m.edsoo.ru/ff0alde0
IPSIMBIMH
IleprieHAUMKYIAPHBIE IPSMBIE U bubnnoreka [JOK
IJIOCKOCTH: CTaHJAAPTHBIE Mapbl https://m.edsoo.ru/ff0alde0

22 . 22.10.2024.
HEepIEHINKYIISPHBIX IIOCKOCTEH 1
IPSMBIX, CAMMETPHUH MHOTOTPaHHUKOB
IleprieHAUMKYIAPHBIE IPSMBIE U bubnnoreka [JOK

23 IUIOCKOCTH: TEOpeMa O TpeX 23.10.2024. https://m.edsoo.ru/ff0alde0
HepreHIuKyIspax
[IepnieHauKyIsIpHBIE MIPSAMBIE U bubnnoreka [JOK

24 IUIOCKOCTH: BBEIYMCIIEHUS [JINH B 25.10.2024. | https://m.edsoo.ru/ff0alde0
MHOT'OI'paHHHKaX
[ToBTOpEeHnue: miomanu bubnnorexa [JOK

25 MHOTOYTOJIGHUKOB, (DOPMYJTBI JIJIsI 05.11.2024. https://m.edsoo.ru/ff0alde0
TJI0MIAJIEH, COOOpaKEHUS IO 100MsT
[ToBTrOpenue: miomanu bubnuorexa [IOK

26 MHOTOYTOJIGHUKOB, (DOPMYJTBI JIJIsI 06.11.2024. https://m.edsoo.ru/ff0alde0
TJI0MIAJIEH, COOOpaKEHUS IO 100MsT
[ToBTrOpenue: miomanu bubnuorexa [IOK

27 MHOTOYTOJIEHUKOB, (YOPMYIIBI JUIs 08.11.2024.  https://m.edsoo.ru/ff0alde0
IomIael, cooopakeHus moao0us
I[nomany ceueHUi MHOTOTPAaHHHUKOB: Bubmmoreka IIOK

23 12.11.2024.  https://m.edsoo.ru/ff0alde0

IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus
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Ha YacTH, COOOpaKeHUs 0100us

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:

bu6mmoreka [IOK

29 TUIOINAAN TTOBEPXHOCTEH, pa3pe3aHust 13.11.2024. | https://m.edsoo.ru/ff0alde0
Ha YacCTH, COOOpaKeHUS 0100us
Kontposnbnast padora "IloBTOpeHue: bubmuorexa [JOK

30 MHOTOI'PAaHHUKH, CEYCHUS 15.11.2024. | https://m.edsoo.ru/ff0alde0
MHOTOTPaHHUKOB"

31 O6béM Tena. O0bEM IPSIMOYTOJILHOTO 19.11.2024 Brbmmorexa LIOK
MapasIeenHena Ll + | https://m.edsoo.ru/ff0alde0

32 3agauun 06 ynBoeHuH Kyba, o 50.11.2024 bubmorexa [IOK
KBaZIPAType Ky6a; 0 TPHCEKIHH YA Ll - | https://m.edsoo.ru/ff0alde0
CrepeomeTpuyecKkue 3a1a4u, bubnuorexa [JOK

33 CBSI3aHHBIC C 00BEMOM 22.11.2024. | https://m.edsoo.ru/ff0alde0
MPSIMOYTOJIBHOTO MapasuielieNuIe ia
IIpuknagneie 3a1auu, CBI3aHHBIE C bubnmnorexa [JOK

34 BbIUHCIIEHHEM 00bEMa 26.11.2024. https://m.edsoo.ru/ff0alde0
MPSIMOYTOJIBHOTO Mapasuielienure ia

bu6mmoreka [JOK

35 O0BEM TIPSAMOIA TPU3MBI 27.11.2024. | https://m.edsoo.ru/ff0alde0
CrepeomeTpuiecKue 3a1aq, bubnuotexa [JOK

36 CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB 29.11.2024. https://m.edsoo.ru/ff0alde0
IIPSIMOM TIPU3MBI

37 [IpuKIaHbIE 3a1a9H, CBA3AHHBIE C 03.12.2024 brbnmorexa LIOK
OOBEMOM MIPSMORH TTPH3MBI Ll - | https://m.edsoo.ru/ff0alde0
Borancienne 006EMOB TeI C bu6mmoreka [IOK

38 04.12.2024.

MOMOIUIBIO ONPeAeNEHHOT0 HHTErpaa.
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O06BEM HaKIIOHHOM MTPU3MBI

https://m.edsoo.ru/ff0alde0

Brruuncienue 00bEMOB TeI € bubmuoreka [JOK

39 MOMOIIBIO OTIPENIENIEHHOT0 UHTErpaa. 06.12.2024. https://m.edsoo.ru/ff0alde0
O0BEM TUpaMHUTBI
®dopmyna 00bEMA TUPAMHUIBI. bubmuorexa [JOK

40 OTtHomeHne 00bEMOB TUPAMU]T C 10.12.2024. | https://m.edsoo.ru/ff0alde0
00LINM YIJIOM
®opmyna 00bEMa MUPaAMUIBI. bubnnoreka [JOK

41 OTHo1IeHHE 00BEMOB TUPAMU] C 11.12.2024. | https://m.edsoo.ru/ff0alde0
0o0IIUM YTIIOM
CrepeomeTpuyieckue 3a1auu, bubnuorexa [JOK

42 CBSI3aHHBIE C 00bEMaMU HAKJIIOHHOM 13.12.2024. | https://m.edsoo.ru/ff0alde0
MIPU3MBI

13 CrepeoMeTpHYecKre 3a1a4H, 1712 2094 EH6J.U/I0TCK3 LHOK
CBA3AHHBIE C 06HEMAMH TTHPAMUITEI L. - | https://m.edsoo.ru/ff0aldeQ
[Ipuknansele 3a1a4u M0 TEME bubnnorexa [JOK

44 "O0BEMBI TEN", CBS3aHHBIE ¢ 00BEMOM 18.12.2024.  https://m.edsoo.ru/ff0alde0
HAaKJIOHHOM MPU3MBI
[IpuxnagHele 3a1a4u MO TEME bubmuorexa [JOK

45 "OOBEMBI TeN", CBSI3aHHBIE C 00BEMOM 20.12.2024. https://m.edsoo.ru/ff0alde0
TTUPAMHU/TBI

46 IMpumenenne 00bEMOB. Briuncienue 54.12.2024 Etlf@.IHOTeKa [OK
PACCTOSTHHUS /10 TIOCKOCTH Le : ps://m.edsoo.ru/ff0alde0

47 KonTtponsHas padoTa "O6BéM 25 19,2004 EH@.THOTeKa LHOK
MHOTOTpaHHIKa" Ll - | https://m.edsoo.ru/ff0alde0

48 [{umuHaprdeckast TOBEPXHOCTb, 27.12.2024. bubnumoreka [JOK
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00pa3syrolre HHIKHIPUIECKON
MOBEPXHOCTHU

https://m.edsoo.ru/ff0alde0

Munmusnp. [psamoii kpyrosoun

bubmuoreka [JOK

49 rrHp. [l1ommans mnoBepXHOCTH 28.12.2024. | https://m.edsoo.ru/ff0alde0
HUAJTUHAPA
Konunyeckas moBepxXHOCTb, bubmuorexa [JOK
50 o0pa3yrolne KOHUYeCKOn 10.01.2025.  https://m.edsoo.ru/ff0alde0
noeepxHoctu. Konyc
51 CeueHne KOHyca IIOCKOCTBIO, 14.01.2025. E;ISSJ.I;I;T:(;Z grou/IISanldeO
napauieIbHOM MIIOCKOCTH OCHOBAHUS S :
59 Vceuénnplii konyc. M306paxenue 15.01.2025 BH6J.H’IOTeKa LOK
KOHYCOB H YCEUSHHBIX KOHYCOB Ul - | https://m.edsoo.ru/ff0alde0
53 [Tnomans OOKOBOM MOBEPXHOCTH H 17.01.2025 BH6J.IHOTCK3 [HOK
MOJTHOH TIOBEPXHOCTH KOHYCa UL - | https://m.edsoo.ru/ff0alde0
54 [Tnomans OOKOBOM MOBEPXHOCTH 51012025 BH6J.IHOTCK3 [HOK
MOJTHOH TIOBEPXHOCTH KOHYCa UL - | https://m.edsoo.ru/ff0alde0
CrepeomeTpruecKkue 3aJauu Ha bubnunoreka [JOK
JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/ff0aldeQ
55 . 22.01.2025.
MOCTPOEHUEM CEUEHUH ITUITUHAPA,
KOHyca
CrepeomeTpuuecKkue 3a1a4u Ha bubnmoreka [JOK
JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/ff0aldeQ
56 . 24.01.2025.
MOCTPOEHUEM CEUEHUH ITUITUHAPA,
KOHyca
IMpuKagHble 3a1a4u, CBA3aHHBIE C bubuorexa TIOK
57 28.01.2025. | https://m.edsoo.ru/ff0alde0

OUIMHAPOM
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HpI/IKJIa[[HLIe 3aaa4u, CBA3aHHBIC C

bubmuoreka [JOK

58 LHIMEIPOM 25.01.2025. | pttps://m.edsoo.ru/ff0alde0
bubmuoreka [JOK
59 Cdpepa u map 31.01.2025.  https://m.edsoo.ru/ff0alde0
[Tepeceuenue cdepsr u mapa c bubnmoreka [JOK
iockocThio. Kacanue mapa u chepsl https://m.edsoo.ru/ff0alde0
60 04.02.2025.
IUIOCKOCTBIO. By u m300paxenue
mrapa
[Tepeceuenue cdepsl U 1mapa ¢ bubnnoreka [JOK
iockocThio. Kacanue mapa u chepsl https://m.edsoo.ru/ff0alde0
61 05.02.2025.
IUIOCKOCTBIO. By u m300paxenune
mrapa
62 VpasHenue chepsl. Ilnomans cdhepst u 07.02.2025. E;ISSJ.IZI;T:;Z (EIrCJII:anldeO
e€ yacrei //m. .
bu6mmoreka [JOK
63 Cummerpus cheps! 1 mapa 11.02.2025.  https://m.edsoo.ru/ff0alde0
CrepeomeTpryuecKkue 3a1a4u Ha bubnuoteka [JOK
JI0Ka3aTeJIbCTBO M BEIYUCIICHUE, https://m.edsoo.ru/ff0aldeQ
64 CBsI3aHHBIE CO cpepoit U mapom, 12.01.2025.
MOCTPOCHUEM MX CEUCHHUH
IUIOCKOCTBIO
CrepeomeTpuuecKue 3a1a4u Ha bubnuorexa [JOK
JI0Ka3aTeJIbCTBO M BEIYUCIICHUE, https://m.edsoo.ru/ff0aldeQ
65 CBsI3aHHBIE CO cpepoit U mapom, 14.02.2025.

IIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO
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HpI/IKJIal[HLIG 3aaa4u, CBA3aHHBIC CO

bubmuoreka [JOK

06 cepoii 1 mapom 18.02.2025.  https://m.edsoo.ru/ff0alde0
[ToBTOpEHUE: OKPYKHOCTH HA bubmmorexa [IOK

67 IUIOCKOCTH, BBIUMCIICHUS B 19.02.2025.  https://m.edsoo.ru/ff0alde0
OKPYKHOCTH, CTaH/IapPTHBIEC TIOJJO0HS
Paznuunbple KOMOMHAIIMK TEIT bubnuorexa LIOK

o8 BALLCHUS 1 MHOTOIPAHHUKOB 21.02.2025. | hitps://m.edsoo.ru/ff0alde0
3anaum no TeMe "Tena U MOBEPXHOCTH bubmorexa [IOK

%9 BpareHus" 25.02.2025. | https://m.edsoo.ru/ff0alde0
3anaum no TeMe "Tena u MOBEPXHOCTH bubmorexa [IOK

70 BpareHus" 26.02.2025.  https://m.edsoo.ru/ff0alde0
KonuTponbsHas padora "Tena u bubnnorexa [IOK

" TOBEPXHOCTH BpaLEHNs" 28.02.2025.  hitps://m.edsoo.ru/ff0alde0
O6béM tmHapa. Teopema 06 bubmoreka [IOK

72 06BbEME IIPAMOTro LIIMHAPA 04.02.2025.  https://m.edsoo.ru/ff0alde0
Berancnenne 066EM0OB TE C bu6mmoreka [IOK

3 TIOMOII[BIO ONPEJIENIEHHOTO HHTETpaIa. 05.02.2025. https://m.edsoo.ru/ff0alde0
O0BEM KOHYCa
[Tnomaan 6OKOBOM U MOTHOM bubnuorexa [IOK

4 OBEPXHOCTH KOHYCa 07.02.2025.  https://m.edsoo.ru/ff0alde0
CrepeomeTrpuueckue 3a1a4u, bubnmnoreka [JOK

75 CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB 11.02.2025.  https://m.edsoo.ru/ff0alde0
IMH/Ipa, KOHyca

76 [Ipuknagaeie 3a1a9u 110 TEME 12.02.2025. bubamoteka [IOK
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"OOBEMBI U IIJIOLIAIU TTOBEPXHOCTEH

TCII

https://m.edsoo.ru/ff0alde0

OO0OBEM 11apa 1 MIAPOBOTO CEKTOPA.
Teopema 06 00béMe trapa. [lnomans
cdepsl. CTepeoMeTpUUeCKUE 3a1a4H,

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

77 . 14.02.2025.
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
1rapa, IapoBoro CerMeHTa u
IIaPOBOTO CEKTOpa
[Ipuknansble 3a1a4u 10 TEME bubnnorexa [HOK
"O0BEMBI TEN", CBA3aHHEIE C 00BEMOM https://m.edsoo.ru/ff0alde0
78 nrapa ¥ Iiomaapio cepel. 18.02.2025.
COOTHOIICHUS MEX/TY TUIOIIAISIMA
MOBEPXHOCTEH U 00BEMaMU TOTOOHBIX
Tel
[Tono6HbIe TENa B IPOCTPAHCTBE. bubnnorexka [JOK
N3menenne o0bEMa npu no100uu. https://m.edsoo.ru/ff0alde0
79 CrepeoMeTpuuecKkue 3aaauu, 19.02.2025.
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
TeJI U IJIoLIa/iel MOBEPXHOCTEH
80 KonTponsHas pabora "Tlnomanu 21.02.2025. BHGJ.IHOTeKa LHOK
MOBEPXHOCTH 1 OGBEMBI KpYITbIX Te" https://m.edsoo.ru/ff0alde0
JIBuKeHMs MpOCTpaHCTBA. bubnnoreka [JOK
OtoOpakenus. J[BuxeHus u https://m.edsoo.ru/ff0alde0
81 . 01.04.2025.
paBeHcTBO puryp. OOmIHe cBOMCTBA
JIBIDKEHUN
Buap! qvkeHuni: mapamuienbHbINR bu6mmorexa [IOK
82 MepPeHoC, IEHTpaIbHasi CHMMETPHS, 02.04.2025. https://m.edsoo.ru/ff0alde0

3epKaJIbHAsi CHMMETPHS, TOBOPOT
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BOKpPYT NPSIMOM

[Ipeo6pazoBanust mogoous. [Ipsmas u

bu6mmoreka [IOK

83 cdhepa Diinepa 04.04.2025. ' htps://m.edsoo.ru/ff0alde0
84 [eoMeTprUeCcKHE 3a1a4y Ha 08.04.2025. ngjﬁgfizgrou}?maldeo
MPUMEHEHUE JBUKCHUS S '

85 Konrponsnas pabora "BekTops! B 09.04.2025. E;ISSZI;T:(;T)grOU/IISanldeO
npocTtpaHcTBe" S '

O6o6maromee noproperue 11 bubmmoreka [JOK
MOHSATUI U METOJIOB Kypca T€OMETpUU https://m.edsoo.ru/ff0alde0

86 10-11 kmaccoB, cucTeMaTH3aIUsI 11.04.2025.
3HaHuii: "[lapasienbHOCTh TPSAMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

O6o0matomiee moBTopenue 11 bu6mmorexa [IOK

87 NOHATHH U METOJOB Kypca F€OMETPUH 15.04.2025. https://m.edsoo.ru/ff0alde0
10-11 kmaccoB, cucTeMaTH3aIU
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o06matomiee moBTopenue 11 bu6mmoreka [IOK

MIOHATUI U METOJIOB Kypca T€OMETPUH https://m.edsoo.ru/ff0alde0
88 16.04.2025.

10-11 xmaccoB, cucTeMaTH3aIUL

3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o06matomee moBTopenue 11 bu6mmorexa [IOK

MIOHATUI U METOJIOB Kypca T€OMETPUU https://m.edsoo.ru/ff0alde0
89 18.04.2025.

10-11 kmaccoB, cucTeMaTHU3AIHS

3HaHui: "OO6beM MHOrOrpaHHuKa"

O6o06matomee moBTopenue 11 bu6mmorexa [IOK
90 MOHSTUI U METOJIOB Kypca Fr€OMETPUH 22.04.2025. https://m.edsoo.ru/ff0alde0

10-11 xnaccoB, cucTeMaTH3aIUs
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3HaHwmii: "OO0beM MHOTOTpaHHHKA"

O6o6matomee moropenue 11
MOHSITHIA U METOJIOB Kypca r€OMETPUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

91 10-11 kmaccoB, cucTeMaTH3alUs 23.04.2025.

3HaHuii: "[lommany NoBepXHOCTH U

00BEMBI KpyTJbIX TEN"

O6o6matomee moropenue 11 bu6mmoreka [IOK

IIOHATUI U METOJIOB Kypca T€OMETPUU https://m.edsoo.ru/ff0alde0
92 10-11 kmaccoB, cucTeMaTHU3aIUS 25.04.2025.

3HaHuii: "l[lnommany NoBepXHOCTH U

00BEMBI KpyTJbIX TEN"

bubmuorexa [JOK
93 Hrorosas koHTposbHas paboTa 29.04.2025. | hitps://m.edsoo.ru/ff0alde0
bu6mmoreka [JOK

94 [IpomexxyTouHas arrectarusi. 30.04.2025. | https://m.edsoo.ru/ff0alde0
o5 [ToBTOpeHue, 0600IIEHNE U 06.05.2025 but6morexa [HOK

CHCTeMATH3AIMS 3HAHMI I - | https://m.edsoo.ru/ff0alde0

Hcropus pasBUTHS CTEPEOMETPUM KaK bubnnoreka [JOK

HayKH U €€ poJib B pa3BUTUHU https://m.edsoo.ru/ff0alde0
96 v PO B P 07.05.2025.

COBPEMEHHBIX UH)XCHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK bubnnoreka [JOK

HayKU U €€ pojb B Pa3BUTHHU https://m.edsoo.ru/ff0alde0
97 Ve p P 13.05.2025.

COBPEMEHHBIX UH)XCHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK bubnnorexka [HOK
98 PP PEOMETP 14.05.2025. 1

HAyKH U €€ poJib B Pa3BUTUU
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COBPEMEHHBIX UHKCHEPHBIX U https://m.edsoo.ru/ff0alde0
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus CTEPEOMETPUU KaK bubmumorexa [IOK

99 HayKU U €€ pojib B Pa3BUTUHU 1 16.05.2025. https://m.edsoo.ru/ff0alde0
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BuTHs CTEpEOMETPUH KaK bubnnoreka [JOK

100 HayKU U €€ pojib B Pa3BUTUHU 1 50.05.2025. https://m.edsoo.ru/ff0alde0
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH
HcTopus pa3BuTHs CTEPEOMETPUH KaK bubnnoreka [JOK

101 HAyKU U €€ pojib B Pa3BUTHHU 1 51.05.205. https://m.edsoo.ru/ff0alde0
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUN KaK bubnunoreka [JOK

102 HAyKU U €€ pojb B Pa3BUTUHU 1 53.05.2025. https://m.edsoo.ru/ff0alde0
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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