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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'YMAaHHUTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THIIOTE3bl HEIOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM TE€OMETPUH, KaK COCTABIISAIONIEH mpeaMeTHON oOnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BAHUEM 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
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M 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» yueOHOTo Kypca reOMeTpuu;

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 YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEAbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (GopMHpoBaHHE MOHUMAHUS POJIM AKCMOMATHKH MpHU
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 TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTEeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha yriayOJaEHHOM YpOBHE OOydYeHUs 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 pe3yibTaram ocBoeHus DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TTOHATUSMH M HABBIKAMH TTOCJICIOBATEIBLHO M IMOCTYNATEIBHO, 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 YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIKEHUIO H3YyYEHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
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. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IaPAJUIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieqbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: 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-yrojbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOW IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPaBUIbHBIX MPU3M, CHMMETPUS MPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
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 mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. O0BEM Mmapa U MapoBOTro
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, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoTeTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUs. [IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA 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 (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
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(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, 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 HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM
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 nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa 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 MH(POpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TMpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 51 OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



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

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
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, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA 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 CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus Mo o0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/IaHbl B IBHOW U HEsIBHOM (hopme;

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

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

NPUMEHATh  TOJYYEHHbIE 3HaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
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 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4yecTBO 4acon DJIeKTPOHHBIE
Ne i/ HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI Tposepoutre/ IIpakTHyeckue (unbposnic)
Bcero KonTpoJbHbie o0pa3oBaTe/IbHbIE
padoThI
padoThI pecypchbl
1 BBenenue B crepeoMeTpuio 23 1
9 B3anmHOe pacnonokeHue MpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCT NPSMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 ITepneHAUKYISPHOCTD NPSMBIX U IIJIOCKOCTEN B o5
MIPOCTPAHCTBE
5 VYTIIBl U pacCTOAHUSA 16 1
6 MHororpaHHUKH 7 1
7 BexTops! B ipocTpaHcTBe 12
8 [ToBTOpenue, 06001IeHNE U CHCTEMATU3ALHS 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 4




11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
H
No 11/ auMeHOBaHHe Pa3/J1eJI0B H TeM IIpoBepounbIe/ Mpakrusecke (uudposbie)
IpOrpaMmel Bcero KonTpoabHbie o0pa3oBaTe/IbHbIE
padoThI
padoTbI pecypcebl
1 AHanuTH4eckas reoMeTpHs 15
I1 600
5 OBTOpeHue, 000 H_[eHI:Ie u 15 )
CHCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 2
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9
KPYTJIBIX TEI
6 JIBrokeHus 5
-, IToBTOpenue, 06o01IeHNE U 17 3
CHCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS cCTEepeOMETPHH: TOYKa, IIpsMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEeHUS HAa PUCYHKE
IIJIOCKOCTH, HapaJIJIeJH)HI)IX Hp?[MI)IX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHSs: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

05.09.2024

05.09.2024

06.09.2024

12.09.2024

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09.2024

MHororpanHuku, n3o00paxkeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

13.09.2024

19.09.2024




CIICACTBHUA U3 HUX

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOsl 3a/1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

BxopmHas koHTposbHAs paboTa

19.09.2024

20.09.2024

26.09.2024

11

N300pakeHne ceueHui mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

26.09.2024

12

N300pakeHne ceueHuit mupaMuibl, Kydoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

27.09.2024

13

N300pakeHne ceueHnit mupaMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT UYepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX II0CKOCTEeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

27.09.2024

14

Merton ciaenoB ajs MMOCTPOCHUA CeuYeHUI

03.10.2024

15

Merto crie1oB AJis MOCTPOCHUS CEUCHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN

03.10.2024




16

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IJIOCKOCTEN

04.10.2024

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

10.10.2024

18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

10.10.2024

19

20

21

22

23

[TocTpoeHue ceueHni B mUpamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX ‘ICpTe)KeI;'I U 3aI1iMCh HI1aroB
MOCTPOCHHSI

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIHCh I1aroB
IIOCTPOEHUS

IToBrOpenue manumerpuu: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logodue
TPEYTrOJbHUKOB

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

[IpoBepounas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

11.10.2024

11.10.2024

17.10.2024

17.10.2024

18.10.2024




24

25

26

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpelBaromuecs
npsaMele. [Ipu3Haku ckpenyBaromuxcs
npsaMeix. [lapaniensHble npsmble B
IIPOCTPaHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSAMOI1 MapaijiesIbHON
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIE Ha TaHHOU
npsimoit. JleMMa o mepeceueHUn
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o

TpEX mapauIeNbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

24.10.2024

24.10.2024

25.10.2024

27

[TapannensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaIJIETLHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

07.11.2024

28

[lenTpanbpHas mpoekuus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXy MPSIMbIMHU

07.11.2024

29

30

3agaun Ha JOKA3aTEIbCTBO U
HCCIIENOBAHUE, CBA3aHHBIE C
pAacIonoXEeHUEM MIPSIMBIX B IIPOCTPAHCTBE

[TonsaTus: mapauieabHOCTh NPSIMOKN U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M INTOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMON U
TUTOCKOCTH

08.11.2024

14.11.2024




31

['eomerpuueckue 3a1aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

14.11.2024

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
NapajuleIbHOTO IPYyrou npsamoi. Pacuér
OTHOLLEHUN

15.11.2024

33

[TapannenpHast npoeKUHsl, IPUMEHEHUE
JUTS IOCTPOCHHS CEUYCHUH KyOa U
napayuienenunena. CBoncTaa
napajuieNienune1a u IpusMbl

21.11.2024

34

35

36

37

38

[Tapannensublie muockoctu. IlpusHaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEN

Teopema 0 mapamienabHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEH
yepes TOUKY, HE PUHAJICKALLYIO JTaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHUH JIBYX NTapaljIeNIbHbBIX
IIJIOCKOCTEN TPEThen

CBoiicTBa mapanenbHbIX MJI0CKOCTEN: 00
OTpe3Kax NapauIeIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEX/y apajlieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOM ¢
JBYMsI TTapaJlyIeIbHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ucgaropa Ha
IJIOCKOCTH

21.11.2024

22.11.2024

28.11.2024

28.11.2024

29.11.2024




39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2024

40

41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulesenuIe1a

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

05.12.2024

06.12.2024

42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTH. [IpusHak
NEPIEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

12.12.2024

43

[IeprieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

12.12.2024

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILIEH
4yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHIUKYISIPHOMN K INIOCKOCTH

13.12.2024

45

46

[I;mockocTH M nepneHIuKyIsIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

19.12.2024

19.12.2024

47

[lepneHauKysip ¥ HaKJIOHHAs.
[TocTpoeHue neprneHUKyIIspa U3 TOYKU HA
IPSAMYIO

20.12.2024

48

49

Py6exnast koHTpOJbHAs paboTa

Teopema o Tpéx mepreHAnKyIsIpax
(mpsimast u oOpaTHast)

26.12.2024

26.12.2024




50

Teopema 0 TpEX NEepHEHAUKYIIAPAX
(mpsimast 1 oOpaTHas)

27.12.2024

o1

52

53

Yron mexay CKpeluBarouMUCs
PSIMBIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C
MOMOIUIBIO NEPIIEHIUKYISIPHBIX
MIJIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHNE

16.01.2025

16.01.2025

17.01.2025

54

55

56

[TocTpoenue ceuenuii Kyoa, IpU3MBl,
IIPaBUJIbHOM MIMPAMM/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

[Toctpoenue ceueHuit Kyda, mIpU3MBblL,
MPABUJIbHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAILHOM MPOEKIINH

CumMmMeTpHs B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH. I1mockocTu
CI/IMMeTpHﬁ B MHOT'OT'paHHUKaxX

23.01.2025

23.01.2025

24.01.2025

57

58

59

[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/II\/'I OT TOYKH J0 IIIIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU O IIIOCKOCTH

30.01.2025

30.01.2025

31.01.2025

60

CniocoObl OyCTUTH NEePIIEHANKYIISPHI:
CUMMCETPUA, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

06.02.2025

61

CuBur no HenapauienbHON IPSIMOH,

06.02.2025




U3MEHEHUE PACCTOSHUN

62

63

64

[IpoBepounas pabota "B3anmuoe
pAacCIOJIOKEHUE MPSIMBIX U TIIOCKOCTEN B
npocTpaHcTse”

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: yroa Mexay

CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

07.02.2025

13.02.2025

13.02.2025

65

FGOMCTPI/I‘IGCKI/IG METOAbI BBIYUCICHUA
yriia MExAy NpAMbBIMA B MHOT'OI'PAHHUKAX

14.02.2025

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOTO yrja
[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aUMHO MEPIIECHINUKYISPHBIX IIJIOCKOCTEN

20.02.2025

20.02.2025

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEN; TEOpeEMa O MPSMOMN
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEHN MIIOCKOCTU

21.02.2025

69

[IpssMoyroibpHBIN Napajuienenunesn; Kyo;
WU3MEPEHHUs], CBOMCTBA NPAMOYTOJIBHOTO
napajuiejaenumnena

27.02.2025

70

71

TeopeMa 0 rMaroHany NpsMOYTOIBHOTO
napaiesenunesa u ciecTBue U3 Heé

CTCpCOMCTpI/I‘-ICCKI/IC " NPUKIIaJHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM

27.02.2025

28.02.2025




PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpeHI/ICZ CKpCIIUBAKOIIHUECA IIPAMBIC,
napajiCJIbHBIC IIJIOCKOCTU B CTaAHAAPTHBIX
MHOI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosHue ot ToukH 10 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

06.03.2025

06.03.2025

07.03.2025

75

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIEHAUKYIISIPHON INIOCKOCTH

13.03.2025

76

TpéxrpanHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

13.03.2025

77

78

DneMeHTHI ChepUIECKOil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

[TpoBepounas padota "Yrisl u
paccrosiHus"

14.03.2025

20.03.2025

79

CucremaTtuzanus 3Hanuii "MHOTOTpaHHUK
U €r0 DIIEMEHTEHI"

20.03.2025

80

81

ITupamupa. Buasl nupamun. IlpaBunbaas
napaMuaa

[Ipusma. IIpsimast 1 HaKIIOHHASI TPU3MBIL.
[IpaBunpHas npuszma

21.03.2025

03.04.2025




82 [Ipssmoit napannienenunen, 03.04.2025
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo
83 Beinykiieie MHOrorpanHuku. Teopema 04.04.2025
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema 04.04.2025
84 Oitnepa. [IpaBunbHbIC U OTYIPABUIIbHBIC
MHOTOTPaHHUKHU
85 [IpoBepounast pabora "MHOTrOrpaHHUKH" 10.04.2025
86 [TonsiTne BEeKTOpa HA IJIOCKOCTH U B 10.04.2025
IIPOCTPAHCTBE
87 CymMma BEKTOpOB 11.04.2025
88 Pa3nocTh BekTOpOB 11.04.2025
89 [IpaBwiio mapamenenunena 17.04.2025
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 17.04.2025
Paznoxxenue Bektopa o 6asucy Tpéx 18.04.2025
91 BEKTOPOB, HE JIeXKAlllUX B OJHOU
IJIOCKOCTH
92 CkansipHO€ TpOU3BEACHNE 24.04.2025
93 Brruucnenue yria Mex1y BEKTOpaMu B 24.04.2025
IPOCTPaHCTBE
94 [Ipocreiitme 3aga4u ¢ BEKTOpaMH 25.04.2025
95 [Ipocreiimue 3anaun ¢ BEKTOpaMu 25.04.2025




26 [Ipocreitmme 3aga4n ¢ BEKTOPAMHU 1 15.05.2025
97 UToroBas KOHTPOJIbHanA paboTa 1 15.05.2025
98 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 16.05.2025
99 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 1 22.05.2025
100 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 22.05.2025
101 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 23.05.2025
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 1 23.05.2025
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka IIpoBepounbie/ MpakTiueckue Hara uuppoBbIe
Bcero  Konrpouabnbie u3ydyeHusi  oOpasoBaTe/bHbIE
padoThI
paﬁoTBI pecypcsl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpa Ha IJIOCKOCTH U B 1 03.09.2024
npocTtpaHcTae"
5 IToBTOpEHME TEMBI "CKaJ}ﬂpHOG 1 04.09.2024
IIPOU3BE/ICHNE BEKTOPOB
3 IToBTOopenue temsl "Boruncienue yfna 1 05.09.2024
MEX]y BEKTOpPaMH B IIPOCTPAHCTBE
4 HOBTopeHHci TEMBI "YpaBHeHH"e IIPSAMOH, 1 10.09.2024
IIPOXOJALIEH Yepe3 1BE TOUKU
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1 11.09 2024
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
BxoaHast koHTposibHast paboTa 1 12.09.2024
Bekropnoe npousBenenue 17.09.2024
e .
3 VHEHHbIe HepPaBEHCTBA, JIMHEIHOe 1 18.09 2024
IpOrpaMMHUpPOBaHUE
Tusei .
9 MHEHHbIE HEPABEHCTBA, JTMHEHHOE 1 19.09.2024
IPOrpaMMHUPOBAHUE
10 AHanmMTUYECKHE METObI pacuéra yria 1 94.09.2024
MEXy TPSIMBIMH B MHOTOTpaHHHKaX
1 AHaIUTHYECKHE METOJIbl pacyéra yria 1 95 09.2024
MEX]y TUIOCKOCTSIMH B MHOTOTPaHHUKAX




dopMyia pacCTOSHUSA OT TOYKH 10

12 26.09.2024
IJIOCKOCTH B KOOPJIMHATAX
HaxoxaeHue pacCTOsIHAN OT TOYKHU 10

13 FICHHE p A 01.10.2024
IJIOCKOCTH B KyOe
Haxoxxnenue paccTOsIHUAI OT TOYKH JI0

14 AACHHE P 5 A 02.10.2024
IJIOCKOCTH B MPABUIBLHON ITUPAMHU/IE
IIpoBepounas padora "AHaIuTHYECKAS

15 POBEpOTHAA P 03.10.2024

TreOMETPHS

CeyeHnst MHOTOTPAHHUKOB: CTAHIAPTHHIE

16 P Aap 08.10.2024
MHOTOTPaHHUKH
CeueHrss MHOTOTPAHHUKOB: METO

17 P s 09.10.2024
CIIENIOB
CeueHuss MHOTOI'PAaHHHUKOB: CTaHIaPTHBIC

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U 10.10.2024
IJIOCKOCTEH
ITapamnensHble IPSAMBIE U THIOCKOCTH:

19 P P 15.10.2024
napajuie/ibHbIe CCUCHHSI
ITapamiensHble IPSAMBIE U NIOCKOCTH:

20 P& P’ 16.10.2024
pacu€t OTHOIICHUIT
[MapamnenbHble TPSIMbIC U TUIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS 17.10.2024
MPSIMBIMH
[eprieHAUKYISIPHBIE MIPSMBIC U
IUIOCKOCTH: CTAHIAAPTHHIE Iaphbl

22 Aap PRl 22.10.2024
MEPIEHANKYIAPHBIX TUIOCKOCTEH U
MPSIMBIX, CAMMETPUU MHOTOTPAHHUKOB
IlepneHaUKYIApHBIE IPAMBIE U

23 PHCHAHIYIVIPHRIC T 23.10.2024

IIIOCKOCTH: TEOpEMA O TPEX




MEPIEHIUKYIISIPAX

24

25

26

[leprnieniuKynspHBIE MIPSIMbIE U
IIJIOCKOCTH: BBIYUCIICHUS JIJIUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: MIOMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
101N, COOOpaKEHUSI TIOT00MS

[ToBTOpEHHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

24.10.2024

05.11.2024

06.11.2024

27

[ToBTOpenue: onaau
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0IIA N, COOOPaKEHHSI TIOI00MS

07.11.2024

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00Us

[Inomany ceyeHnii MHOTOTpaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us
ITpoBepounas pabota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

12.11.2024

13.11.2024

14.11.2024

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaienenunena

19.11.2024

32

33

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSMOYTOJIBHOTO

20.11.2024

21.11.2024




napajijiejacnuicaa

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

34 BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO 26.11.2024
napaiesienumne1a

35 O0BEM TPSIMO TPU3MBI 27.11.2024
CrepeoMeTpHuyecKHe 3aJa4u, CBSI3aHHbIC

36 C BBIYHUCIIEHHEM 00BEMOB MPSMOA 28.11.2024
TIPU3MBI

37 HpI/I}(JIaI[HI)Ie 3a11vaq1/1, CBSI3aHHBIE C 03.12.2024
00BEMOM TMIPSIMOH TPU3MBI
Brruunciienue 00EMOB Tell C TOMOIIIBIO

38 onpeaenéHHoro uurerpana. Oobpém 04.12.2024
HAKJIOHHOM PU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. OobéM 05.12.2024
MTUPAMUJIBI
®opmyna 00bEMa MUpaMUIbL.

40 OTHomIeHHE 00BHEMOB MTUPAMHU]T C OOIIIUM 10.12.2024
yrIoM
®opmyrna 00bEMa MUpaMUIbL.

41 OTHo1IeHHE 00HEMOB MTUPAMHUJT C OOIIIUM 11.12.2024
yrIoM

42 CTCpinMeTpI/I‘IeCKI/Ie 33:[121‘-11/1, CBSI3aHHBIE 12122024
¢ 00béMaMU HAKJIOHHOHN MPU3MBI

43 Py6exxnast koHTpOabHas paboTta 17.12.2024

42 CTCpinMeTpI/I‘{eCKI/Ie 3aJ1a4M, CBS3aHHbBIE 18.12.2024
¢ 00bEMaMU MUpPaMHUIbI

45 [Tpuknaansie 3agaun o Teme "O0bEMBI 19.12.2024




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
MIPU3MBI

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

46 " . 24.12.2024
Ten", CBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI
IIpoBepounas pabora "OObEM

47 POBCPOTHA Pa 25.12.2024
MHOTOTpaHHHUKA
[unuaapudeckast MOBEPXHOCTb,

48 o0pa3yrolne UIMHIPHIECKOI 26.12.2024
MMOBEPXHOCTH

naaap. IpsaMoit KpyroBou HUWIMHIP.

49 Hummrzp. Tp PYTOBOH HIUTHIAP 14.01.2025
[1omane MOBEpXHOCTH HUAIUHAPA
Konunueckast moBepxHOCTb, 00pa3 ne

50 A HOBEP pasyrom 15.01.2025
KOHHYECKO oBepxHocTH. Konyc
CeueHne KOHYCa INIOCKOCTBIO,

51 Y 16.01.2025
napauIeIbHOM MIOCKOCTH OCHOBAHUS
VYceuéHublil KOHYC. M300pakenue

52 Y P 21.01.2025
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomians 0OKOBOI MOBEPXHOCTH U

53 mvﬂ p 22.01.2025
MOJIHOM MOBEPXHOCTH KOHYCa
IImomane OOKOBOI MOBEPXHOCTH U

54 i P 23.01.2025
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0KA3aTEJIbCTBO M BEIYMCIICHHUE, 28.01.2025
MMOCTPOCHHUEM CEUYCHUI ITUITHH]IPA, KOHYyCa
CrepeoMeTpuuecKkue 3aaud Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 29.01.2025
MMOCTPOCHHUEM CEUYCHUH ITMIIHHIPA, KOHYCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C 30.01.2025




MUJIIMHAPOM

58

59

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

Cdepa u map

04.02.2025

05.02.2025

60

[epecedenue cheps U miapa ¢
iockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

06.02.2025

61

62

Ilepeceuenue ceps! 1 1mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u nu3obpaxxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

11.02.2025

12.02.2025

63

64

65

66

Cummerpus chepsl u mapa

Crepeomerpudeckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BBIUYUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO

CrepeoMeTrpuueckue 3aaun Ha
JI0Ka3aTelbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

[TpuknagHble 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

13.02.2025

18.02.2025

19.02.2025

20.02.2025

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHMCIICHHS B OKPY>KHOCTH,
CTaHJIapTHBIE TOJ00US

25.02.2025

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

26.02.2025




69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

27.02.2025

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BparuieHus"

[IpoBepounas padora "Tena u
MOBEPXHOCTH BpamieHus"

04.03.2025

05.03.2025

72

O6béM mumuHIpa. Teopema 06 00béMe
PSIMOTO IHJIHHApA

06.03.2025

73

74

75

Brrunciienne 006EMOB TEJ C TOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYca

ITmowmaay OOKOBOU U IOJIHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuecKre 3a1a91, CBI3aHHbBIC

C BBIYMCIIEHUEM 00BEMOB LIMIIMH/IPA,
KOHyca

11.03.2025

12.03.2025

13.03.2025

76

77

[Tpuknanueie 3agaun o Teme "OOBEMBI U
TIJTOIAIM TTIOBEPXHOCTEN Ten"

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUIecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
11apa, IrapoBOro CErMeHTa M MIapOBOTO
CEeKTopa

18.03.2025

19.03.2025

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
TIJIOIIA ISIMHA TTOBEPXHOCTEH U 00bEMaMu

20.03.2025




HOI00HBIX Tell

79

[TomoOHBIE TENa B TPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHuuecKre 3a1a4u, CBI3aHHbBIE
C BBIYHUCIICHHEM 00BEMOB TEJ U
IIJIOIIAIEH TOBEPXHOCTEN

01.04.2025

80

81

[TpoBepounas padora "ILiomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBmxenust npoctpancTBa. OToOpakeHusl.

JIBu>keHust U paBeHCTBO (uryp. O0miue
CBOICTBA ABMKEHUI

02.04.2025

03.04.2025

82

Bupl n1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CAMMETPHSI, IOBOPOT BOKPYT
MpAMOit

08.04.2025

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

09.04.2025

84

85

I'eomeTprueckue 3a1aun Ha IPUMEHEHUE
JBUKEHUS

ITpoepounas pabota "BekTopsl B
nmpocTpaHcTae”

10.04.2025

15.04.2025

86

O6o6matoniee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"TTapannenbHOCTh TPSMBIX U IIOCKOCTEH
B ITpocTpaHcTBE"

16.04.2025

87

O6o6matomiee nopropenue 11 nonsaruii u
MeTO0B Kypca reometpun 10-11

17.04.2025




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

88

Oo6o06marormee nosropenue 11 noHsATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHMI:
"BexTopsl B mpocTpaHcTae”

22.04.2025

89

90

91

92

93

94

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee noropenue 11 moHsTHiA 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIl1sl 3HAHWM:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyTribIX Ten"

Oo6o06maromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix ten"

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUH KAK

23.04.2025

24.04.2025

29.04.2025

30.04.2025

06.05.2025

07.05.2025




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

95

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05.2025

96

97

98

[IpomexxyTouHas arrecanus

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

14.05.2025

15.05.2025

20.05.2025

99

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.2025

100

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

21.05.2025

101

102

IToBTOpenue, 00o0IIEHNE U
cUCTEMAaTH3aINsI 3HAaHUH
IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH

22.05.2025

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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