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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBnsieTCs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO OOIIEero
o0Opa3oBaHusl, TaK KaK 00€CIeYNBAET BO3MOKHOCTh U3YUYEHUS TUCUUILIUH €CTECTBEHHO-
HAay4YyHOW HAMNpaBJICHHOCTH U TNPEAMETOB TyMaHUTapHoro uukia. I[lockosbky
JIOTUYECKOE MBINUICHHE, (GOPMHUpPYEMOE TIPH HM3YYEHUU OOYUYaIOIIUMHUCS MOHSTUHHBIX
OCHOB T€OMETPHUH, MPU JI0KA3ATEIHCTBE TEOPEM M MOCTPOCHUU IEMOYKU JOTUYECKUX
YTBEPKJICHUN MPU PEIICHUH T€OMETPUUECKHX 3a/1a4, YMEHHUE BBIABUTATh U ONPOBEPraTh
TUIOTE3bl  HEMOCPEACTBEHHO MCIOJB3YIOTCS TPU PEIICHUU 3a7ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH (PU3UYECKUX 3a]ad.

Ilens ocBoeHHMs mporpamMmbl yueOHOTO Kypca «l'eomeTrpusi» Ha yriayOon€HHOM
YpPOBHE — pa3BUTUE WHIMBHUIYAIbHBIX CIIOCOOHOCTEH OOYyYaloIIUXCS MPU HU3YyUYECHUU
r€OMETPHUH, KaK COCTaBIIAIONICH IpenMeTHol obnactu «Marematuka u uHGOpMaTHKa»
yepe3 00ecrneueHne BO3MOXKHOCTU NMPUOOPETEHHs M UCIOJIb30BaHUS Ooiiee riyOOKHUX
r€OMETPUYECKUX 3HAHUW U JIEUCTBUH, CIICUU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHEMIHOTO MNpO(ecCHOHAaIbHOTO 00pa30BaHMs, CBA3AHHOTO C HCIOJIb30BAaHUEM
MAaTEMaTUKH.

[IpuopuTeTHBIMU 3aJlauaMHd  Kypca TE€OMETpUM Ha YIUIYOJIEHHOM YPOBHE,
PaCIIUPSIONIMMHU U YCUIUBAIOIIUMU Kypc 0230BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHre NPEACTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KYyJIBTYpPhl U
(dhopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpoBaHKE MPEICTABIICHUS O MTPOCTPAHCTBEHHBIX (DUTYypax KaK O BaKHEUIITUX
MaTeMaTUYECKUX MOJIENAX, IMO3BOJISIIOIIMX OMUCHIBATh M M3y4aTh Pa3HbIC SIBICHUS
OKPYXAaIOIIEr0 MHUpA, 3HAHUE MOHATUHHOro amnmapara no paszgeny «CrepeomeTpus»
y4eOHOT0 Kypca reOMETPHH;

dbopMHupoBaHE YMEHHS BJAJIETh OCHOBHBIMU TMOHSTHSMH O MPOCTPAHCTBEHHBIX
¢urypax M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (PopMysl M yMEHUE HUX
MPUMEHSTh, YMEHUS JI0Ka3blBaTh TEOPEMbl U HAXOAUTh HECTAHAAPTHBIC CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHrUE YMEHUS paclo3HaBaTh Ha YEPTEkKaxX, MOJCIISIX U B PEaTbHOM MHUPE
MHOTOTPaHHHMKH U TeJa BPaIllEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dbopMupoBaHWE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHS
MaTeMaTUYeCKUX Teopuil, (opMUpOBaHHE TIOHUMAHUA POJU aKCHOMATHUKU TIPH
MPOBEJICHUU PACCYKICHUN;

dbopMHupoBaHWEe YMEHUS BIAJETh METOJAMH JIOKAa3aTeIhCTB W aJITOPUTMOB
pelIeHUs, YMEHHUSI UX NPUMEHATb, MPOBOJUTH OKA3aTEIbHBIE PACCYKICHUS B XOJE
pelIEHUsT CTEPEOMETPUYECKUX 3ajady W 3a7a4 C [PAKTHYECKUM COJICpPKaHHEM,
(dbopMHUpOBaHUE TPEACTABICHUS O HEOOXOJMMOCTH JI0KA3aTENbCTB NMPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKACHUM W pOJIM aKCMOMAaTHKU B TPOBEICHUU JACITYKTUBHBIX

paccyXICHUN;
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pa3BUTHE U COBEPUICHCTBOBAHHE MHTEJUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
oOydaronuxcsi,  NO3HABAaTE€JIbHOM  AaKTHUBHOCTH,  MCCIIEIOBAaTEIbCKHUX  YMEHHUI,
KPUTUYHOCTH MBIILJICHUSI, UHTEpEca K U3yUYCHHUIO TEOMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHHUS pacro3HaBaTh MPOSIBICHUS TIE€OMETPUUECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX >KU3HCHHBIX CHUTYallUSIX W MOPU H3YYCHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOIETUPOBAHUS
peanbHbIX CUTyalud, HWCCIEIOBAHUS IIOCTPOCHHBIX MOJENEH, HHTEPIPETALNN
MOJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMHU JTUHUSAMU yueOHOTO Kypca «I'eomerpusi» B 10—11
Kiaccax sBIstOTCS: «lIpssMble M TIOCKOCTHM B MPOCTPaHCTBE», «MHOTOTpaHHUKWY,
«Tema Bpamenus», «BekToppl WM KOOpAWHATBI B MPOCTPAHCTBE», «JIBHMXKEHHS B
IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEIEBAHTHBIMU F'€OMETPUM Ha YIIIyOJIEHHOM ypoBHE oOyuenust B 1011
KJIaccaX, OTHOCHTCS KO BCEM COJIepKaTebHbIM JIMHHMSIM Y4eOHOro Kypca, a
(hopMHpPOBaHUE JIOTUUECKUX YMEHHI pachpelensieTcsi HE TOJBKO MO COAEPKATEIbHBIM
JUHUSM, HO M 1o roaaMm oOyuyenus. CopepxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE
NpeAMETHBIM  pe3yibTaTam  ocBoeHust — DenepanbHOi — pabouelt  mpOrpammbl,
pacnpenenéHHbIM 10 rojaM OOydYeHHsI, CTPYKTYpPUPOBAHO TaKMM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, TMPUHIIMIHAIBLHBIM  BoOMpocaMm  oOydaromuecss  0Opallaiuch
HEOJHOKPATHO. OJTO II03BOJIIET OpPraHM30BaTh  OBJIQJEHUE T'€OMETPUUYECKUMHU
MOHSATUSMA W HaBbIKAMU TOCTEAOBATEIbHO W TOCTYNaTeNbHO, C COONIOACHUEM
MPUHIMIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OONIYI0 CHUCTEMY
r€OMETPUYECKUX TMPEACTABICHUI 00yYaroluXxcs, pacupss U yriyousss e€, oopa3ys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co31aTh yclnoBus aiisi qudepeHmanuu o0ydeHusi, TOCTPOCHUS WHIUBUTYATbHBIX
0o0pa3oBaTeNbHbIX NPOrpaMM, OOECIEUUTh YIIIYONIEHHOE HW3YYEHHE TIeOMETpUU Kak
COCTaBJISAIOIIEH yueOHOro npeameta «MartemaTrkay;

NOJATOTOBUTH OOYYarOUIUMXCSl K MPOJODKEHHIO M3YyYEHUS MATEMaTUKH C YYETOM
BbIOOpa Oynymiedt mpodeccuu, oOecreyuBas NPEEMCTBEHHOCTh MEXAY OOIIMM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzydenue yuebHoro kypca «I'eomeTpusi» Ha yriiyoJ€HHOM ypOBHE OTBOIUTCS
204 4gaca: B 10 xmacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B

HEJIEITIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
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 Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U
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npaBWibHAs NUpaMUIa, NPaBWIbHAS TpPEyrojabHas NUpamMuAa U MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM 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, CUMMETPUsS NPABWIbHBIX MPHU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpOU3BEIICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
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
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 04.06.2024. UcnonHutens: Bnnkun A.U. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 40. CtpaHnua cosgaHa: 04.06.2024 13:53 =¥ TATAPCTAH



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIomanas chepsl U €€ dacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IHJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYAy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
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caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYECKOW IesATEeNbHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KiIacCU(DUKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUECHUH 110 aHAJIOTUH;

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

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  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 (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOllecca, a TaKXkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATTU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelleHHH YYEeOHbIX 3aJad, NPUHUMATh ILelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CykaAeHUS, OOMEH MHEHU,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
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
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
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 MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 04.06.2024. UcnonHutens: Bnnkun A.U. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 10 u3 40. CTpanuua cosaaHa: 04.06.2024 13:53 =¥ TATAPCTAH



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XX/I€HUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKa pEeUIeHHs] MaTeMaTH4ecKd  CcQOopMyIHMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:
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e CBOOOJHO OMEPUPOBATH TOHITHSAMH, CBSI3AHHBIMH C IHJIWHIPUIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

e OIEpUPOBATH MOHATHUIMU, CBI3aHHBIMU C TEJIAMU BPALICHUSA: LHWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE CPEPhl U TUIOCKOCTH;

e BBIUKCIIITH BEJIIMYMHBI SJIEMEHTOB MHOTIOTPAaHHUKOB W TEJI BPAILCHMUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C KOMOWHAIIUSAMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOTO0OHBIX TEN;

e mu300pakaThb H3y4aeMble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e W3BJEKaTh, WHTEPIPETHUPOBATH M MPeoOpa3oBbIBaTh HWH(GOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOIHO ONEpPUPOBATH NOHITUEM BEKTOP B IPOCTPAHCTBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMHU;

e 3a/1aBaTh IUVIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT;

e pellaTh FT€OMETPUUYECKHE 33JaYM HA BBIYMCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;

e CBOOOJIHO OMEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

e BBINIOJHATh W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAIECHUS MPHU
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IUIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPIINHY ), CEUCHUS 1I1apa;

e HCIOJB30BAaThb METOJBI IOCTPOEHUS CEYEHHMI: METOJ CJEN0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
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e JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHHUS;

e TMPUMEHATh TEOMETPUYECKHE (AKThl AJSI PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararolluX HECKOJIBKO IIAaroB pELICHUS, €CIH YCJIOBHSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHKE: CpPaBHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 23 1 0 https://resh.edu.ru/subject/lesson/4756/start/203542/
) Bzaumnoe pacnoinoxxeHue 6 1 0 https://uchi.ru/homeworks/teacher/new?stage=init
NPSAMBIX B [IPOCTPAHCTBE tt=JOB s=26 p=10 titlePath=49863 titlePath=9889
3 [TapamienbHOCTE NPSAMBIX U 2 0 https://uchi.ru/homeworks/teacher/new?stage=init
IJIOCKOCTEN B IPOCTPAHCTBE tt=JOB s=26 p=10 titlePath=49864 titlePath=9891
4 [IeprieHAMKYIAPHOCTD MPSAMBIX 25 0 https://uchi.ru/homeworks/teacher/new?stage=init
U TUIOCKOCTEW B IIPOCTPAHCTBE tt=JOB s=26 p=10 titlePath=49865 titlePath=9897
5 VUL H PACCTOSHIL 16 1 0 https://uchi.ru/homeworks/teacher/new?stage=init
AR P tt=JOB s=26 p=10 titlePath=49866
6 MHOrOFDAHHUKI 7 1 0 https://uchi.ru/homeworks/teacher/new?stage=init
ororp tt=JOB s=26 p=10 titlePath=49868
7 BexTops! B mpocTpaHcTBE 12 0
g [ToBTOpenue, 06001IeHUE U 5 ) 0
cucTeMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPO'PAMME
[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 04.06.2024. NcnonHutens: bnnknH A.N. 0 INEKTPOHHbIA
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https://resh.edu.ru/subject/lesson/4756/start/203542/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
1 AHaUTHYECKast TEOMETPUS 15 1 0
) [ToBTOpEHwUE, 0606meHI:Ie " L5 | 0
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JBrxeHus 5 1 0
7 [ToBTOpEHME, O606IIICHI:IC " 17 ) 0
CUCTEMaTH3aIUs 3HAHUM
8 102 8 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 16 0
[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 04.06.2024. NcnonHutens: bnnknH A.N. r',?ﬂEKTPOHHbm
=¥ TATAPCTAH
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
1 PHUCYHKE IIJIOCKOCTH, MapalJIEIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,

3 nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,

4 IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl
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10

11

12

13

14

CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI
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15

16

17

18

19

20

21

22

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH
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23

24

25

26

27

28

29

30

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

33[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITIPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpHMOﬁ " IJIIOCKOCTH.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 04.06.2024. NcnonHutens: bnnknH A.N.
Ctpanuua 20 n3 40. CtpaHuua co3gaHa: 04.06.2024 13:53

il INIEKTPOHHBIH
=¥ TATAPCTAH



31

32

33

34

35

36

37

CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN IBYX MTapaJIJIENIbHbIX
IUIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapajlJICIbHBIX IMPSAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU
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38

39

40

41

42

43

44

45

46

47

48

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

[1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[InmockocT U nepreHINKYIApHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX
[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHqUKYISAp U HAKJIIOHHAS.
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49

50

51

52

53

54

55

56

57

58

59

60

ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

Teopema o Tpéx nepneHAUKYIsIpax
(npsimast u oOpaTHas)

Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU

[Touck neprneHaAuKyISPHBIX MPSAMBIX C
MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyda, MpU3Msl,
[IPaBWJIbHOM MHPaMUAbI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyoa, MpuU3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn
CUMMETpPUN B MHOTOTpaHHHKAX
[Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH

CriocoObl OIYCTUTh NEPIECHIUKYIISAPHI:
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61

62

63

64

65

66

67

68

69

70

CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/IG METOAbI BBIYUCICHUA

yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIECHANKYIISPHBIX IIIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro
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72

73

74

75

76

77

78

79

80

napajjieacnuicaa u CICACTBUC U3 Hee

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

HOBTOpCHI/Iei CKpCHIUMBAIOIIUECA IIPAMBIC,
napalyICJIbHBIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

Kontponbnas padota "Yribl u
paccrostHus"

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamupa. Bunsl nupamua. [lpasunsHas
nupamuaa
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82

83

84

85

86

87
88
89
90

91

92

93

94
95
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[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.
IIpaBuibHas mpusma

[IpssMo#t napaienenunesn,
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo
Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa

Brinyxkiible MHOTOrpanHuku. Teopema

Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC
MHOTOTPaHHUKHU

Kontponbnas padota "MHuororpanHuku”

[TonsiTHE BeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

Pa3snocts BekTOpOB

[IpaBuio napamienenumnena
YMHOXEHUE BEKTOpa Ha YHUCIIO

Pasnoxenne Bekropa 1o 6a3ucy Tpéx
BEKTOPOB, HE JISKAINX B OJHOU
TUIOCKOCTH

CkansipHO€ IpOU3BeEIEHUE

Brruucnienue yria Mex,1y BEKTOpaMH B
IIPOCTPAHCTBE

[Ipocreiimune 3a1a4n ¢ BEKTOpaMH
IIpocreiimue 3a1aum ¢ BEKTOpaMH
IIpocreiimue 3a1auu ¢ BEKTOpaMH
[Ipocreiimme 3aga4n ¢ BEKTOpaMH

O0001IeHYE ¥ cUcTeEMaTU3alus 3HAHUI
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—_— e e
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99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 0 0
100 Hrorosas koHTpobHas paboTa 1 1 0
101 HToroBas KOHTpOJIbHASA paboTa 1 1 0
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 0 0
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOT'PAMME
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydeHus: o0pa3oBaTe/IbHbIEC
padoThI padoTshI
pecypchl

| [ToBTOopenue Tembl "KoopanHaTel BEKTOpa | 0 0

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue temsl "CkaiispHoe 1 0 0

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1 0 0

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1 0 0

MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, | 0 0

ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, | 0 0

ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1 0 0
g JInneliHble HEPABEHCTBA, JINHEWUHOE | 0 0

MpOrpaMMHUpPOBaHUE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1 0 0

MpOrpaMMHUPOBaHUE
10 AHaIUTHYECKHE METO/IbI pacyéTa yria 1 0 0

MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIMTUYECKHE METOBI pacuéra yriia 1 0 0

MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJa pacCTOSIHUS OT TOUKH J10
12 o 1 0 0
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IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue pacctossHui OT TOUKH J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTossHui OT TOUKHU 710
IJIOCKOCTH B TIPABUJIBHOM MUPAMHUJIC

KonrponsHas pabora "AHanutuueckas
reomeTpus”

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB

CequI/IH MHOFOFpaHHI/IKOBI CTaHIIapTHI)Ie
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'IeJ'ILHLIe IIpsAMBIC U ITIJIOCKOCTH:
napaJijiCJIbHBIC CCUCHUA

[TapannenpHble IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHUM

[TapannenbHble MpsIMbIE U TUIOCKOCTH:
YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMU

IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB

[leprienaAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

[leprienAMKyNApHBIE IPSIMBIE U
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IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us

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

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us
KonrtponsHas pabdota "[loBTopenue:

MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSAMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
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BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO
napajuiesienuneaa

O0BEM npsAMOit TPU3MBI

CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOUN PU3MBI

[MpukiagHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. Oobém
MAPaMU/IBI

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUIBI

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

[Tpumenenne o0bEMOB. Boruncienne
paccTostHUSA 10 IIIOCKOCTH
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KonTponbras padota "O0béM
MHOTOIpaHHuKa"

HunuHapuyeckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
[IOBEPXHOCTU

Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA
Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHUYecKoii moBepxHocTu. Konyc
CeueHue KOHYCa TUIOCKOCTHIO,
MapaieaIbHOM IJIOCKOCTH OCHOBAHUSA
VYceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomanp 60KOBOM OBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

[Ipuknagaele 3a1a4n, CBA3aHHBIE C
HWIAHAPOM

Ccdepa u map
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[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

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

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHI TIOCKOCTHIO

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO
[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA MIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00us

Pa3znnunble KOMOMHALIMY TEJ BpallleHUs U
MHOTOTPaHHUKOB

3anaun 1o teme "Tena U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"
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Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

O0BEM 1mapa 1 IIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdeprl. CTepeoMeTpuyecKkue 3aauu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
napa, MapoBOro CETMEHTa U IapOBOTO
CEKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazbio cepsl. COOTHOIIEHUS MEXKAY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C
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BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

Kontposnbnas pabdota "[1nomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

['eomeTpuueckue 3a1a4uu Ha MPUMEHEHHE
JIBHOKCHUS

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

O6o6matoniee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpOCTpaHcTBE"

O6o6matoniee nopropenue 11 nonsruii u
MeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

O6o6mmatomee nopropenue 11 nonsaruii u
MEeTOJI0B Kypca reomerpun 1011
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92

93
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95

96

KJ1aCCOB, CUCTeMaTH3aLMs 3HAHUA:
"BekTopsb! B npocTpaHcTBe"

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Mnomany MoBEpXHOCTU U 0OBEMBI
KpyIibIX Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HToroBast KOHTpOJIbHASA paboTa
Wrorosas koHTpoJsibHas paboTa

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

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

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

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. F'eometpust, 10—11: Yueb. mst obieodpazosar. yupexaenuid/ JI.C. AtanacsH,

B.®. byry3os, C.b. Kagomiies u np. — M.: [IpocBenienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Hactonbhas kaura yuurens Marematuk. M.: OOO «M3gatensctBo ACT»:
00O «M13paTenbcTBO ACTpPETDBY.

2. COOpHUK HOPMATUBHBIX JOKyMEHTOB. Marematuka. denepaabHblii
KOMITOHEHT TOCYIapCTBEHHOT0 cTaHaapTa. deaepanbHblil 0a3UCHBIN MJ1aH.
Cocrasutenu: 2./1. Iuenpos, A.I'. Apkaases, - M,: [Ipoda.

3. Coopuuxk "I[Iporpammsl 111 00111€00pa30BATEIBHBIX IIIKOJ, THMHA3UM, JIUIICEB:
Marematuka. 5-11 kn.”/ Coct. I''M.Ky3nenora, H.I'. Munarok. — 3-¢ u3 .,
crepeotui.- M. Jlpoda.

4. Metoauieckue peKoMeHIaI K yueOHukam matematuku juis 10-11 kmaccos,
KypHain «MaremaTuka B IIKOJIE.

5. 'eometpust, 7 — 9: Yueb. nisa obmieoOpaszorart. yupexaenuid/ JI.C. Atanacss,
B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsemienne, 2018.

6. 7. b.I'. 3uB. Jlugaktnueckue Mmatepuaisl o reomerpun s 11 knacca. — M.

IIpocsemenue.
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7. 8. 1O.A. I'nazkoB, 1.W. FOnuna, B.®. Byty3oB. Pabouas TeTpans mo
reometpun A 11 kimacca. — M.: IIpocBenienue.

8.9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu g 7 — 11
KkiaccoB. — M.: IIpocBernienue.

9. 10. C.M. CaaksHn, B.®. byty3oB. U3yuenue reometpun B 10 — 11 knaccax:
MeTtoauueckue pekoMeH1anuu K yueouuky. Kuaura nmst yuurens. — M.
[Ipocenienue.

10. 11. A.IL. KuceneB. DnemenTtapHas reometpus. — M.: [IpocBelieHue.

11. 12. Iloypounsle pa3paboTku 1o reomerpun 11 kacc

(muddepenmuposannbiit moaxon) — OO0 «BAKO».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

* http://www.mccme.ru, http://window.edu.ru, http:// www.edu.ru,
http://www.school.edu.ru, http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net,
http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru,
https://learningapps.org/4470596, Uudoypok, konuika ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENyNQaYKJ-tK2jCA

https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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