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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK Kak 00€CIIEYNBAET BO3MOKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUM IIPU PEUICHUH IN€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpus» Ha yriryoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUM M JEeHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBAaTh M HU3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpoOBaHUE 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 3a7a4 U 3a]1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPILICHCTBOBAHHE WHTEJUICEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcloO3HaBaTh TMPOSIBICHUS TE€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN TOTyYEHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rogam oOydenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0yYarOIIUECs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PaCIIUPAs U YriTyOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIIAOINICH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJjIEJbHOrO MpoeKTUpoBaHUs. 300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Napajiesenunen,
MMOCTPOCHUE CEYCHUM.

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

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopeMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa 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 Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYroyibHAas NUpamMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IIPAaBWJIBHOM MHOTOIPDAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEeU€HHBIH KOHyC, cdepa, map. BzanMHoe pacronoxeHue
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 cienctsus u3 He€. OO0béM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapasesbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpancTBa. OtoOpakeHus. [[BMXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBAa,  MPEACTAaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKax, TEXHOJOTHUsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOMW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpHECHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPKIACHUSX, MpeajiaraTh KPUTEPUH JJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEJICTaBIATh €€ B pa3IU4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1ayH, BEIOUPATh CIIOCOO pELIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pediieKCMM  KaK  OCO3HAaHUsA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTb CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIeHNUH 337a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX PACCYKIACHUM;

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: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
MUpaMU/a, MPSIMOYTOJIBHBIN Mapaienenunesn, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTh, BBIMIOJHATH U300pakeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUUYECKUX 3a/a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TPUMEHATH NPOCTEUIHNE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIC 3HAHWS HA TMPAKTUKE: CpPABHUBATH W
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAJIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIM TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAlICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATHUSMH, CBSA3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUCHUS ITUIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOIICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHH U TEOpPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM 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 pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 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
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOYKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TIEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs TIOCKOCTH,
MepeceKaroImecs mpsMas ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO

02.09.2023

05.09.2023

07.09.2023

09.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX 00BEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUA N3 HUX

16.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs NPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHHIN
Pa3HBIMH [IBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpamBanne noCTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanne NoCTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.

19.09.2023

21.09.2023

23.09.2023

26.09.2023

28.09.2023

30.09.2023




PackpamnBanue NocTpoOeHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHHH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

Mertoa cies1oB Jist TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

03.10.2023

05.10.2023

07.10.2023

17

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHUS

10.10.2023

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIIaroB
MIOCTPOEHUS

12.10.2023

19

[TocTpoenue ceuenuii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS

14.10.2023

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lomodue

17.10.2023

19.10.2023




TPEYrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUHU U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

BsaumHoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapannenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IVMHCTBEHHOCTH IIPSIMOM IapajuieIbHON
JAHHOM MPSMOM, IPOXOAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIE)KAIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTb TpeX MpsiMbIX. Teopema

0 TpEX MapauIeIbHBIX NPsAMBIX. Teopema o

CKpCHIMBAOIUXCA TPAMBIX

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJlJIEILHOTO
npoektupoBanus. 1300pakeHue pa3HbIX
¢buryp B mapaunenbHON TPOEKIUN

21.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

11.11.2023

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXY IPSIMbIMU

14.11.2023




29

3amayn Ha JOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B TPOCTPAHCTBE

16.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU NPSIMON U
IIJIOCKOCTH

18.11.2023

31

FGOMeTquGCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
MapalJICJIbHOCTBIO IMMPAMBIX U IIOCKOCTCH
B IIPOCTPAHCTBC

21.11.2023

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKE U
MapaJJIEIBHOIO IPYro npsimoil. Pacuér
OTHOIIEHUI

23.11.2023

33

34

35

36

[TapannenbHas NpoeKuUs, IPUMEHEHNE
U1 IOCTPOEHMSI CEUeHM KyOa 1
napauienenumnena. CeoncTaa
napajuieJienune1a u Ipu3Mbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapaiyiCJIbHOCTH IBYX MJIOCKOCTEH

TeopeMa o0 mapanienbHOCTU U
€AMHCTBEHHOCTH ITJIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

CaolicTBa napajuiebHBIX MJIOCKOCTEN: O

napalyiCJIbHOCTH NPSAMBIX IEPCCCUCHUA
Ipu ICPCCCUCHUH ABYX MapaJlJICJIbHBIX

25.11.2023

28.11.2023

30.11.2023

02.12.2023




IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKY MapauiebHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

05.12.2023

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

07.12.2023

09.12.2023

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

12.12.2023

41

42

43

Beruucnienue JUiH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeuIe e

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSAMOH U
IIJIOCKOCTH

14.12.2023

16.12.2023

19.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEHIUKYISIPHON K IJIOCKOCTH

21.12.2023

45

[1nockocTH ¥ IepHIEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX

23.12.2023




46

[ImockoCTH M EPIIEHIUKYIIAPHBIE UM
IPSIMBIE B MHOTOI'PaHHUKAX

26.12.2023

47

48

49

[TeprienaAMKYSIp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynsipa u3 TOUKU
Ha MPSMYIO

[lepneHquKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU
Ha MIPSMYIO

Teopema o TpEX NneprneHaAuKyIIpax
(npsimast u oOpaTHas)

28.12.2023

09.01.2024

11.01.2024

50

Teopema 0 TpEX neprneHANKYIIpax
(mpsimast 1 oOpaTHasi)

13.01.2024

51

52

Yroa MECKAY CKPpCHIMBAOIIIUMHACA
IMpsAMBIMHA

[Touck nepreHIMKyYISPHBIX TPSAMBIX C
MIOMOIIIbIO IEPHEHAUKYISIPHBIX
IJIOCKOCTEN

16.01.2024

18.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

20.01.2024

54

55

56

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUIILHON ITUPAMUJBI C IIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHTEIIBHO IUIOCKOCTH. [InockocTu
CUMMETPUN B MHOI'OTPaHHUKAX

23.01.2024

25.01.2024

27.01.2024




S7

[Ipu3Hak neprneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

30.01.2024

58

59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

01.02.2024

03.02.2024

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPBL:
CUMMETpHS, CIIBUT TOUKHU IO
napasieIbHON MPAMO

06.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacroJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcree”

IToBTOpEHME: Yroil MEXAY MPSAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

08.02.2024

10.02.2024

13.02.2024

15.02.2024

65

FGOMCTpI/I‘-IeCKI/Ie METObI BEIYHUCIICHUA
yriia MEXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

17.02.2024

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[lepneHquKyIspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISAPHBIX
IIJI0CKOCTEN

20.02.2024

22.02.2024




68

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

24.02.2024

69

[IpsimoyronbHbIN Napauieenunes; Kyo;
HU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

27.02.2024

70

71

72

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajuiesIenuIe1a u CIeICTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
HapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

29.02.2024

02.03.2024

05.03.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTBIX CUTYAIUSIX

07.03.2024

74

75

76

PaccrosiHre OT TOUKH 110 TNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHAUKYIIIPHOMN TUIOCKOCTH

TpéXrpaHHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIia

09.03.2024

12.03.2024

14.03.2024




DNeMEeHTHI CPePUIECKON reOMETPHH:

" reoae3nyeckie JIMHAU Ha 3eMiie 16.03.2024
78 KonrponsHast padora "Yrisl u

paccrosiHus" 19.03.2024
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK

U €ro JeMeHTHI" 21.03.2024
80 [Tupamupa. Bunsl nupamua. [lpaBunsaas

nupamMuaa 02.04.2024
81 [Ipusma. [IpsAmast u HAKJIOHHAS IPU3MBI.

[IpaBuiibHas nmpusma 04.04.2024
82 [Ipsimoit napamienenunern,

MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 06.04.2024
83 Brimykieie MEHOTOTpanHuKH. Teopema

Ditnepa 09.04.2024

Brimykiieie MEHOTOTpanHuKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U TOMyNIpaBUIbHBIE 11.04.2024

MHOTOTPaHHUKH
85 KonrtponbHas pabora "MHororpaHHUKH" 13.04.2024
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTH U B

IIPOCTPAHCTBE 16.04.2024
87 CymMa BEKTOpOB 18.04.2024
88 Pa3nocTh BekTOpOB 20.04.2024
89 [TpaBuno mapamnenenurnena 93.04.2024
90 YMHOXeHHE BEeKTOpa Ha YHCIIO




25.04.2024

Pasnoxxenue Bekropa 1o 0azucy Tpéx

1 .
9 BEKTOPOB, HE JICKAIIUX B OJTHOM 1 97 04.2024
TJIOCKOCTH
9
2 CkanspHoe Mpou3BeICHNE 1 30.04.2024
93 Berunciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE 04.05.2024
4 I1 i
9 pOCTeHIINe 3a/1a9U C BEKTOpaMHU 1 07.05.2024
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 11.05.2024
N .
96 pocTelIme 3a/1a9u ¢ BEKTOpaMHu 1 14.05.2024
7 I1 i
9 pocTelIme 3a/1a9u ¢ BEKTOpaMHu 1 16.05.2024
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 18.05.2024
99 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1 91.05.2024
1 154
00 TOTOBasi KOHTPOJIbHAS padoTa 1 93.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 25.05.2024
102 i 1
0 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 98.05.2024
OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOIT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi  oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopanHaTel BeKTOpa
1 1
Ha IJIOCKOCTH M B MPOCTPAHCTBE" 02.09.2023
5 [ToBTOpenue temsl "CkasispHoe 1
MPOM3BEICHUE BEKTOPOB" 05.09.2023
[ToBTOpeHue TeMsl "Bbrruncinenue yria
3 1
MEX]y BEKTOpaMH B IpOCTpaHcTBE" 07.09.2023
[ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI,
4 - 1
MPOXOASAIIEH uepe3 1Be TOUKHu" 09.09.2023
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 12.09.2023
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax 14.09.2023
7 B 1
€KTOPHOE MPOU3BE/ICHUE 16.09.2023
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAHHE 19.09.2023
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE 21.09.2023
AHaIUTHYECKHE METOJIbI pacyéra yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX 23.09.2023
AHanuTHYecKue MEeTObl pacuéTa yria
11 1
MEXy ITIOCKOCTSIMA B MHOTOTpaHHUKAX 26.09.2023




®opMyia pacCTOSHUSA OT TOYKH 10

12
IJIOCKOCTH B KOOPJIMHATAX 28.09.2023
13 HaxoxaeHne paccTosSHUM OT TOYKHU 10
IJIOCKOCTH B KyOe 30.09.2023
Haxoxnenue paccTosiHui OT TOUKHU 710
14 .
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC 03.10.2023
15 KonTponbhas padota "Ananuruyeckas
reometpus" 05.10.2023
16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOTpaHHUKHU 07.10.2023
17 CedeHus MHOTOTPAaHHUKOB: METOJI CJICZIOB
P A SRR 10.10.2023
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
18 TJIOCKOCTH, ITePECCUSHUS PSIMBIX U
> TP P 12.10.2023
MJI0CKOCTEN
19 [TapamiensHbIe IPSMBIC U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS 14.10.2023
20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacuér OTHOILIECHUN 17.10.2023
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 JIbI MEXK]1Y CKPEIIMBAIOILIUMHUCS
" Ay CEPEHHEAION 19.10.2023
MPSIMBIMH
[TeprieHIUKYIISIpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHIAPTHBIC Maphl
22 .
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U 21.10.2023
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[eprieHAUKYISApHBIE IPSIMBIC U
23
MJIOCKOCTH: TEOpEMa O Tpex 24.10.2023




NEPIEHIUKYIISIPAX

24

25

26

[leprnieniuKynspHBIE MIPSIMbIE U
IIJIOCKOCTH: BBIYMCIICHUS JITTUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: MUIOIMIAIM
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIS
IO IeH, COOOPaKEHHSI TIOI00MS

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

26.10.2023

07.11.2023

09.11.2023

27

[ToBTOpenue: onaau
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

11.11.2023

28

29

30

[lmomaau ceyeHrii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00uUs

[Inomany ceueHnii MHOTOTpaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00uUs
Konrponsnas pabdora "[loBropenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

14.11.2023

16.11.2023

18.11.2023

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaiesnenunena

21.11.2023

32

33

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yIia
CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSMOYTOJILHOTO

23.11.2023

25.11.2023




napajjiejacnuicaa

34

35

[Ipuknanuele 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

O0BEM IPSIMOI TPU3MBI

28.11.2023

30.11.2023

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYHCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

02.12.2023

37

38

39

[MpukiaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0béM
HaKJIOHHOM IPU3MBbI

Beruucienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIUPaMU/IBI

05.12.2023

07.12.2023

09.12.2023

40

dopmyna 00bEMa MTUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaMU/] C 0OIIUM
yIJoM

12.12.2023

41

dopmyna 00bEMa MUPAMUIBI.
OTHOMIEHHE 00HEMOB TTUPAMHJT C OOIIIUM
YTJIOM

14.12.2023

42

43

CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMU TUPAMHUIBI

16.12.2023

19.12.2023

44

[Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHON 21.12.2023
MIPU3MBI
[Tpuknaaneie 3agaun 1o Teme "O0bEMBI
45 " N
Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI 23.12.2023
[Ipumenenne 00bEMOB. Beruncinenue
46
PAcCTOSIHUS JI0 TNTIOCKOCTH 26.12.2023
47 Kontponbnas padota "O0bEM
MHOTOIpaHHHUKA" 28.12.2023
[unuaapudeckas MOBEPXHOCTD,
48 o0pa3yroIne UIHHIPHIECKON
PASYIo P 09.01.2024
MTOBEPXHOCTHU
49 Hununap. [psmoit KpyroBod HUIMHAP.
[Tnomaae MOBEPXHOCTH UIUHIPA 11.01.2024
Konnueckas moBepXHOCTh, 00pa3yromme
50 .
KOHMUYECKOU nmoBepxHocTu. Konyc 13.01.2024
CeueHune KOHYyca TUIOCKOCTHIO,
51 9
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS 16.01.2024
Yceuénnplit konyc. M300paxenue
52 .
KOHYCOB M YCEUEHHBIX KOHYCOB 18.01.2024
[Tmomaas 60KOBOI MOBEPXHOCTH H
53 .
MIOJIHOW MOBEPXHOCTU KOHYCa 20.01.2024
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 .
TTOJTHOW TTOBEPXHOCTU KOHYCa 23.01.2024
CrepeoMeTpuuecKue 3aaud Ha
55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
. 25.01.2024
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
56 CrepeomeTpuueckue 3aauu Ha
JIOKa3aTeJIbCTBO M BEIYHCIICHHE, 27.01.2024




IMOCTPOEHUEM CEUEHUM LUJIMH/IPA, KOHYCa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

> UATUHIPOM 30.01.2024
58 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C
AJTUHIPOM 01.02.2024
>9 Capepa u iap 03.02.2024
[epecedenue chepsl u mapa ¢
60 1ockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By H306p121>1<eH1(4be fnapa 06.02.2024
[epeceuenue chepsl u mapa ¢
61 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By I/1306pl::1)KeHI§)e IL)uapa 08.02.2024
62 VYpasuenue cheprl. [Lnomans chepst u e€
yacTei 10.02.2024
63 Cummerpus chepsl u mapa 13.02.2024
CrepeoMeTpHUECKHE 3a/1a4d Ha
64 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(hepoil u mapom, 15.02.2024
MTOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO
CrepeoMeTpHUECKHE 3a/1aul Ha
65 JI0Ka3aTeIbCTBO U BBHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM, 17.02.2024
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
66 [TpuknaaHbIe 3a1aUu, CBSI3aHHBIC CO
cdepoit u mapom 20.02.2024
67 [ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,




BBIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00MS

22.02.2024

68

69

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaieHus"

24.02.2024

27.02.2024

70

3anauu no teme "Tena v MOBEPXHOCTH
BpaieHus"

29.02.2024

71

72

KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem umuHapa. Teopema 06 00bEMe
MPSAMOTO ITUIMHAPA

02.03.2024

05.03.2024

73

Brruncinenue o0bEMOB TEN ¢ MOMOILBIO
onpenenéHHoro uaTerpaita. OobéM
KOHYca

07.03.2024

74

75

76

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkre 3aa4n, CBI3aHHbIE

C BBIYHUCIIEHHEM 00BEMOB LIUITUH/IPA,
KOHYyca

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"

09.03.2024

12.03.2024

14.03.2024

77

O0BEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06bEme mapa. [Tnomans
cdeprr. CTepeoMeTpuyecKe 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
11apa, 1apoBOro CerMeHTa U IMIapoBOTo
CEeKTOpa

16.03.2024




78

79

80

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa 1
momaasio chepbl. COOTHOMEHUS MEKITY
TJIOIIA ISIMH TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeomMeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC
C BBIYHMCIIEHHEM 00BEMOB TENI U
IJI0IIaAe MOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

19.03.2024

21.03.2024

02.04.2024

81

82

83

84

JiBuxeHust npoctpaHcTBa. OToOpaskeHus.
JIBvkenus u paBeHCTBO duryp. O0mme
CBOMCTBA JBMKESHUM

Buel n1BukeHM: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

[IpeobpaszoBanus nmomoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4n Ha IPUMEHEHUE
JIBMKCHUS

04.04.2024

06.04.2024

09.04.2024

11.04.2024

85

86

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

Oo6o6maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allNs 3HAHMIA:

13.04.2024

16.04.2024




"[TapasienbHOCTb MPSAMBIX U INIOCKOCTEN
B MpocTpaHcTee"

87

Oo6o06maromee nmosropenue 11 noHsTUl U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"BexTopsl B mpocTpaHcTee”

18.04.2024

88

89

90

91

92

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTops! B ipocTpaHcTee”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHuKa"

Ob6o06muaromiee noropeHue 11 noHATHH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOrpaHHUKa"

Ob6o06muaromiee noropeHue 11 noHATU 1
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Ob6o6maromiee nosropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIribiX Ten"

20.04.2024

23.04.2024

25.04.2024

27.04.2024

30.04.2024

93

HToroBast KOHTpOJIbHASA paboTa




04.05.2024

94

95

HTorosas KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWI

07.05.2024

11.05.2024

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

14.05.2024

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.2024

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

18.05.2024

99

100

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

21.05.2024

23.05.2024

25.05.2024




KOMITIBIOTCPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEPEOMETPHH KaK

102 HayKH U €€ poJib B pa3BUTHU

COBPCMCHHBIX MHIKCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

28.05.2024




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eometpus, 10-11 knacc/ Aranacsan JI.C., byty3oB B.®. u npyrue;

AxknnonepHoe obmecto "M3narensctBo "IIpocsernienue”

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertoanueckue pexomenaamnuu. 10-11 knaccel (k yueOHuky Atanacss JI. C. u

7ip.)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://www.fipi.ru/

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

http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/
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