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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBigeTCs OJAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEJHETO OOIIETro
oOpa3oBaHMs, Tak Kak oOecreyuBaeT BO3MOXXHOCTb H3YUYEHHUS JTUCLUIUINH
€CTECTBEHHO-HAYYHON HAaNpaBJICHHOCTH W MPEAMETOB TyMaHUTApPHOIO IIMKJIA.
[TockonpKy JOTHYECKOE MBIIIEHUE, (OpMUPYEMOe TPU M3YyUEHUU O0YUarOIIUMUCS
NOHSATUMHBIX OCHOB '€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKU
JIOTUYECKHUX YTBEPKICHUMN IIPU PEIIEHUN T€OMETPUUECKUX 3a]a4, YMEHHUE BbIABUTATh
U OIpOBEpraTh TIMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCA NPHU PEIICHUU 3anad
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTHU (DU3MUECKHUX 3a7ay.

Llenp ocBoeHMs mporpamMmbl y4yeOHOro Kypca «l'eoMeTpusi» Ha yriIyOJIEHHOM
YPOBHE — Pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW OOYyYaroIMXCs MPU U3YYEHUU
reOMeTpUH, KaK COCTaBJsIIolled mpeaMeTrHol obnmactu «Martematuka u
nHpopMaTHKa» yepe3 o0ecrnedeHrue BO3MOKHOCTH MPUOOPETEHUSI U UCIIOIb30BaHUs
0osiee r1yOOKHUX F€OMETPUYECKUX 3HAHUW U JIEUCTBHM, cieu(UYHBIX T€OMETPUH, U
HEOOXOAMMBIX ISl YCHEIIHOrOo NpOo(eCCHOHAIBLHOTO 00pa30BaHMs, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IproputeTHBIMM 3a7auyaMu  Kypca TIE€OMETpUM Ha yriayOJEHHOM YpOBHE,
PaCHIMPSIONIMMU M YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEeICTaBICHUS O T€OMETPUU KaK YacTH MHPOBOM KYJIbTYpbl U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUIypax Kak o
BaKHEHIIMX MaTEMaTUYECKUX MOJIENSAX, TO3BOJISIOIIMX ONUCHIBATh U U3y4YaTh pa3HbIC
ABJICHHUSI OKpPYXAloLEro MHpa, 3HAHME TMOHATUMHOIO ammapara Mo pas3jaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTPUH;

(opMupOBaHHE YMEHUS BIaJETh OCHOBHBIMU MOHSATUSAMHU O MPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (HOpMylT U yMEHHE HX
OPUMEHSTh, YMEHHS J0Ka3bIBaTh TEOPEMbl U HAXOJIUTh HECTaHAAPTHBIE CIOCOOBI
penieHus 3a1ay;

dbopMHpOBaHHE YMEHHUs Paclo3HaBAaTh HA 4YepTekKaxX, MOAENSIX U B PeabHOM
MHpE MHOTOTPAaHHUKH U T€Jla BPAIEHMs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

(opMupoOBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX Teopuid, (opMupoBaHHE NOHMMAHHUS PO AKCUOMATUKHU TMpU
IIPOBEJICHUN PACCYKICHUN;

(GopMupoBaHUe yYMEHHUs BIAJETh METOAAMM JOKAa3aTEIbCTB U alITOPUTMOB
pEelIeHUs, YMEHHUSI UX TMPUMEHSATh, IPOBOAUThH JOKA3ATEIbHBIE PACCYKIACHUS B XOJE
pElIeHUs] CTEPEOMETPUYECKUMX 3aJady M 3a/Jad C MPAKTUYECKHM COJEpP KAHHUEM,
(opMupOBaHUE NPEACTABIECHUS 0 HEOOXOIUMMOCTHU J10KA3aTEIbCTB IIPU 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUM M POJIM aKCMOMATHKH B IIPOBENCHHMM JETYKTHBHBIX
pacCyKIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW OOy4JaroIuxcs, MO3HABATEIHPHOM AaKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUI, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (YHKIIMOHAJIBLHON TpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUM:
YMEHUSI pPacrlo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX XU3HEHHBIX CUTYalUSIX WU IMPU HU3YYEHUU JPYTHX
y4eOHBIX  NPEAMETOB, MPOSBJICHUS  3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJENUPOBAHUSL PEATbHBIX CHUTyallud, HWCCICOOBAaHUS TOCTPOCHHBIX MOJEINEH,
MHTEPIIPETALNHN ITOTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JUHUSAMH yueOHoro kypca «I'eomerpusi» B 10—
11 knaccax sBisrorcs: «[Ipsmble ¥ TUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema Bpamenus», «BeKTOpbl W KOOPAWMHATHI B NPOCTPAHCTBE», «/[BHKeHUS B
IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHUE «YyMETh OMNEPUPOBATH
MOHSATUSIMIY», PETIEBAHTHBIMU T€OMETPUU Ha YIIyOlnEHHOM ypoBHE 00yueHus B 10-11
KJIacCaXx, OTHOCUTCS KO BCEM COJEpXAaTEeNbHBbIM JIMHUSAM Yy4eOHOTrO Kypca, a
(opMHpOBaHKE JIOTHYECKUX YMEHHI pacipeesieTcsl HE TOJIbKO MO COIepKaTEIbHbBIM
JUHUAM, HO U 1o rogaMm obOydenus. CoaepxaHue oOpa3zoBaHMs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yibTaTaM ocBoeHHsi DejepanbHON  paboueil  mporpammbl,
pacnpenenéHHbIM 0 ToJlaM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPUHIUOUAIBHBIM BOOpocaM oOydaromuecss oOpamajinch
HEOJHOKPAaTHO. OTO TO3BOJISIET OPraHU30BaTh OBJAJACHUE T'€OMETPUUYECKUMU
HNOHATUSAMU M HaBBIKAMM IOCJEIOBATEIbHO M MOCTYHaTelbHO, C COOJIIOJIEHUEM
OPUHLMIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAaHHS BKJIIOYAaTh B OOIIYI0 CHCTEMY
r€OMETPUYECKUX MPEICTABIECHUN 00yUYalOIIUXCs, pacluupss U yrayosss e€, oopasys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

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

co3math  ycioBus it guddepennmanuu  oOydeHHs,  MOCTPOSHUS
UHAMBUIYAJIbHBIX 00pa30BaTEIbHBIX MPOTrpaMM, 00€CIeUnTh YIIyOlIEHHOE U3yUeHUe
reOMETPUHU KaK COCTaBIIAIONICH yueOHOoro npeamera «MaremaTukay;

NOJTOTOBUTH O0YYAIOLIUXCS K MPOAOHKEHUIO U3YUCHHUSI MATEMAaTUKU C YYETOM
BbIOOpa Oynmymieit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyudenune yue6HOro kypca «I'eomerpusi» Ha yriryO0JIEHHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 knacce — 102 gaca (3 gaca B Henento), B 11 kinacce — 102 ygaca (3 yaca
B HEJIETIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB Ul TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKMX 3HAHWM JUIsI pEeHieHus 3a7ad B 00J1acTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIN3AIINY, OBJIAJICHHUE SI3bIKOM MaTEMaTUKH U MaTeMaTH4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMpATh CMOCOO pemeHns y4eOHOW 3amaunm (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pPEIlIEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXICHUSA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe JeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1au;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3ybTaT paboThl, 0000111aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YIE€HAMU KOMaHbl, OIEHUBATh KA4ECTBO CBOETO BKJIAJa
B O0mMH TPOAYKT MO KpUTEpHUsIM, C(HOPMYTUPOBAHHBIM YYACTHUKAMU
B3aUMOJIEUCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMU CTEPEOMETPUU TIpU
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPHU PEIICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMM B IPOCTPAHCTBE, MEXAYy HNpSIMOWH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPHH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos
Nen/m  HaummeHoBaHMe pa3iesioB U TeM NMPOrpaMMbl KoHTpoabHbIE DUIeKTporbie (HpposLIe)
Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepneHMKyIAPHOCTD NMPSIMBIX U INIOCKOCTEN B o5
MIPOCTPAHCTBE
5 VYTl M paccTosHUA 16
6 MHororpaHHUKH 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsrere  Tpaktiseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Inouaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 1
TeN
6 JIBrOKeHUS 5 1
7 [ToBTOpeEHwUe, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBUHIEE KOJIMYECTBO YACOB I10 102 8 0

INPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

KoanuyecTBo 4acosB

Tema ypoka
Bceero

KoHTpoJbHbIE
padoTsbI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE MpaBUiIa U300PAKEHUS HA PUCYHKE
IJIOCKOCTH, MAapalJICIIbHBIX NPAMBIX 1
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpUH: TOUKa, psmas,

IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NpaBuia

1300pakeHus Ha PUCYHKE IUIOCKOCTH, 1
MapajuIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI

OTpe3Ka

[TonsTHA: EpeceKaroIUecs MIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIyIIPOCTPAHCTBO

[TonATus: nepecekaromuecs MmIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
U3 HUX

10

11

12

13

14

AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUH U NEPBBIE CIECICTBUS
n3 HUX. CrocoOsl 3a7jaHus IPSAMBIX U
ockocTeil B nmpoctpaHcTse. O003HauUeHUs
MPSAMBIX U IJIOCKOCTEN

N306paxkenne ceuyeHuit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
iockocTeil. PackparBaHue mocTpoOeHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N3o06paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux peéopa.
N300paxkeHne nepeceueHuns molyueHHbIX
IJIOCKOCTEH. PackpammBanre moCTpOEHHbBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
IIJIOCKOCTEN. PackpanmBaHne MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHue nepecedeHus moIy4eHHbIX
IJIOCKOCTEN. PackpanmBaHne MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI




15

Meton ciie10B U1l IOCTPOEHUS CEUEHU M.
CaolicTBa nepeceyeHuid NPAMbBIX U IJIOCKOCTEH

16

17

18

Meton ciie0B U1 IOCTPOEHUS CEUYEHUM.
CaolicTBa niepece4eHU NPSIMBIX U MJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3zlaHue BBIHOCHBIX
YyepTeKel U 3aMuch 1aroB MOCTPOSHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3laHue BBIHOCHBIX
YepTeKel U 3alucCh IIaroB MOCTPOSHUS

19

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM ToukaMm Ha p&opax. Co3taHue BBIHOCHBIX
YepTeKel U 3alKCh IIaroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM ToukaMm Ha p&opax. Co3taHue BBIHOCHBIX
YEPTEKEN U 3aIUCh IIArOB MOCTPOEHUS

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [TonoOue
TPEYroJbHUKOB

IToBTropenue miaanumeTpun: Teopema
Menenast. PacueTsl B ceueHHMSIX Ha BBIHOCHBIX
yepTexax. Mcropus pa3BUTHS MIIAHUMETPUU U
CTEpPEOMETPUHN

KonrtponbHas pabora "AKcHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTBe. CKpelBarouecs npsmele.




[Ipu3Haky CKpeIMBAIOIINXCS PSMBIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapaJLJIEIbHOM TAHHOM IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallel Ha TaHHOM npsMon. Jlemma o
[IEPECEYCHUH NTAPAIIEIBHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajulesIbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

27

28

29

30

31

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MTaPAJLIECIBHOTO IPOCKTUPOBAHMSL.
N3o6pakenue pasHbIX (GUryp B mapamieabHON
MIPOEKLIUU

enTpanbpHas nmpoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMU. YTOJ MEXIY
MPSIMBIMU

3azayn Ha JOKa3aTeJIbCTBO M UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

reOMeTpI/IquKI/Ie 3aa41 Ha BBIYMCICHHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C




MapajvIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHust, MPOXOIALLETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIENbHOIO0 IPYrou npssmout. Pacuér
OTHOLIEHUI

33

34

35

[MapannenpHas mpoekuus, IpUMEHEHUE s
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napajuiesienune1a i Mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuIeJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,Z[SIH.ICfI
4gepe3 TOUKY, HC IPUHAJICIKAITYIO I[aHHOﬁ
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
[apaJUIEILHOCTH MIPSIMBIX NIEPECEUEHUS IPU
[IEPECEYEHHH JIBYX NapaJlIeNIbHBIX INIOCKOCTEN
TpeTben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOUYEHHBIX MEX]y MTapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSAMOM € IBYMsI
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: reopema [Iudaropa Ha
TUTOCKOCTH




IToBTOpEHUE: TPUTOHOMETPHUS

39 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajulielenune1a

41 Brruucnenue yiMH oTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IIapajuleyIeIIuIIe e
IlepneHUKyIAPHOCTD NPSIMOM U IUIOCKOCTH.

42 [Ipu3HaK nepneHMKyISIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneH MKy IApPHOCTD NPSMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH

44 IIPSAIMOM, IPOXOAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIIEHIUKYISAPHOU K
IJIOCKOCTH

45 [In0ckoCTH ¥ IEPIEHANKYIISIPHBIE UM ITPSIMBbIE
B MHOTOTpaHHUKAaX

46 [110CKOCTH M EPIIEHIUKYJIISIPHBIE UM NIPSMBbIE
B MHOTOTpaHHUKAaX

47 [Iepnennukynsap u HaknoHHasd. [loctpoeHne
MIEPIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

48 Ilepnennukymnsap u HaknoHHasd. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx nepneHaAUKysApax (mpsmMas u
oOpatHas)

50 Teopema o Tpéx nepneHaAUKysApax (mpsmas u

oOpatHas)




51

Yron Mexay CKpeuMBatOIUMUCS PIMbIMHU

[Touck neprneHAUKyISIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUWIBHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH
ITocTtpoenue ceuenuit kyba, Npu3Msl,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [Iimockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OMyCTUTh NEPIEHANKYIISAPBIL:

60 CUMMETpPHUS, CIABUT TOUKHU IO NapaJlJIeIbHON
psAMON

61 CrBur 1o HenapayIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN
KonrtponbHas padora "B3anmuoe

62 PacroJI0KEHUE NPSMBIX U IUIOCKOCTEN B

IpocTpaHcTBe"




63

IToBTOpEHME: Yroa MKy PSIMBbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

64

65

66

[ToBTOpEHME: Yroa MEKIY CKpPEIIUBAOIIUMHUCS
IIPSIMBIMU B IPOCTPAHCTBE

I'eomeTprueckue METObI BBIYUCICHUS yIJIa
MEXy IPSAMBIMH B MHOI'OTPaHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYT'PaHHOTO yIjia

67

68

69

70

[lepnennukynspHele mockoctu. CBoiicTBa
B3aMMHO IIEPIIEHAUKYJIAPHBIX INIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TEeopeMa O MPSIMOU NIEPECEUEHUS IBYX
IIJIOCKOCTEM MEPIEHINKYJIIIPHBIX TPETHEN
IJIOCKOCTH

[IpsiMoyronbHBIN Napasuienenunes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuleJenune1a

Teopema 0 tMaroHany NPsMOYTOIBHOTO
napajuieJIenuIea v CIeICTBUE U3 HeE

71

CrepeomeTpuuecKkie 1 MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

72

73

HOBTOpCHI/ICZ CKpCHIUBAOIINUCCA TTPSAMBIC,
nmapajICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA TPAMBIX, PACCTOSIHUC




MCKAY CKPCIIHMBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYyallUAX

PaccrosHue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
Brrunciienue pacCTossHUN MEXITY

75 CKPEIIMBAOIIAMUCS IPSIMBIMU C IIOMOILBIO
NEPIECHIUKYIISIPHOMN INIOCKOCTH
Tpéxrpannslii yroi, HEpaBEHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHTHl CPepruIecKoil reOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbHas padora "Yrisl u paccrosHus"

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK U
€ro 2JIEMEHTHI"

80 [Inpamupa. Bunael nupamua. I[IpaBunpHas
nupamua

81 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaienenunen, NpsMoyroabHbIA
napasenenunes, Kyo

83 Brinykibie MHOrOorpanHuku. Teopema Ditniepa
Brinyknble MHOrorpanHuku. Teopema Oitniepa.

84 IIpaBriIbHBIE U NTOJTYIIPABUIIbHBIE
MHOTOTpaHHUKHU

85 KonrtponbHas pabora "MHororpaHHUKH"




IlonsTue BCKTOpAa Ha IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxxenue Bexropa no 6a3HC)v/ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHoe pou3BeJIcHNE 1
93 Brraucienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre U CHCTeMAaTH3aNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudgposbie
Ne n/m Tema ypoka KonTposbHbie
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1

IJIOCKOCTHU M B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1

MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "BolunicieHue yriia Mexmy 1

BEKTOPAaMH B IIpocTpaHcTBe"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMOI, 1

MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1

IUIOCKOCTH B OTPE3Kax
6 VYpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1

IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay 1

MPSIMBIMU B MHOTOTPAaHHHUKAX
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1

IJIOCKOCTAMU B MHOT'OI'paHHUKAX




@®opmyJia pacCTOSHUSI OT TOUKH /10 TNIOCKOCTH

12
B KOOpJAMHATaX

13 Haxoxnenue paccTositHUi OT TOUYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOUKH 10
MJIOCKOCTH B TIPABUIIBHOU MUPAMU/IS

15 KontponbHas pabora "Ananuruueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CedeHHsi MHOTOTPAHHUKOB: METO/T CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEYCHUs IPSIMBIX U
IUIOCKOCTEi

19 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpsMbIE U MIIIOCKOCTH: PACUET
OTHOIIICHUH

21 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIUBAIOIIUMUCS TTPSIMBIMHU
[lepnenauKyasipHBIE TPSIMBIE U INTIOCKOCTH:

29 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
Teopema O TpeX MepneHIuKyIsIpax

24 [lepnienauKysipHBIE MPSMBIE U TIIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
bopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

26

HOBTOpeHI/Ie: IIiomaanu MHOI0OyroJIbHUKOB,
(dhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IIIOMIAIX MHOTOYTOJIbHUKOB,
(GopMYIIBI IS TUTOIIAICH, COOOpaKEHUS
o 100us

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS 1O 100MsI

30

KonTponbHas padora "[loBropenue:
MHOTOT'PAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

31

32

O061éM Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauu 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeoMeTpHUuecKre 3aJa4l, CBI3aHHbIE C

00BEMOM NPSIMOYTOJILHOTO Napaljiesenunena

34

35

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napajuiesenunena

O06BEM npsMOi IPU3MBI




CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C

3 BBIUKCJICHHEM 00bEMOB IPSIMON TPU3MBI

37 [Ipuknansele 3a1aun, cBsI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MUPAMU/IBI

40 dopmyna 06bpéMa upamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

41 dopmyia o6béMa nupamuibl. OTHOLIEHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

42 CrepeomeTpuyecKHe 3a/1aui, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C
00BbEMaMH TUPAMHUIBI

m [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuxnanueie 3ana4yn no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Tpumenenue o0bEMOB. Brruncienue
PacCTOSHUA 10 TIIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yomue

LII/IJII/IH,[[pH‘ICCKOﬁ MMOBCPXHOCTHU




Munmuaap. [psamoi KpyroBon HUIUHAP.

49 [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunueckast moBepxHOCTh, 00pasyromue
KOHHYECKOU noBepxHOocTH. Konyc

51 Ceuenne KOHyca IIOCKOCTBIO, MapalIeNbHOM
IJIOCKOCTH OCHOBAHHUS

59 VY ceuénHblil koHyC. M300pakeHne KOHYCOB U
yCeUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO U BHIYMCIICHHE, IIOCTPOCHUEM
CEUCHHUH UIMH]IPA, KOHYyCca
CrepeomeTpruecKkue 3aa4u Ha

56 JI0Ka3aTeIbCTBO M BEIYMCIIEHUE, TOCTPOCHHEM
CEYEHUM UIMHIpPA, KOHyCa

57 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
IITMHIPOM

58 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u

u300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

62

63

VYpasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aauu Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO

cdepoit u mapom, NOCTPOSHUEM HX CEUCHUN
IJIOCKOCTBIO

65

CrepeomeTpryuecKue 3a1a4u Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUEC, CBA3aHHBIC CO

cdepoit u mapoM, NOCTPOSHUEM UX CEUCHUN
IJIOCKOCTBIO

66

67

68

[IpuknanHbie 3a1a4M, CBsI3aHHBIC CO chepoii u
1apoM

[ToBTOpEHUE: OKPYKHOCTD HA IIOCKOCTH,
BBIYUCIICHHS B OKPY)KHOCTH, CTaHIapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PAaHHUKOB

69

3amauu o Teme "Tena v MOBEpXHOCTH
BpanieHus"

70

71

3anaun o reme "Tena u MOBEpXHOCTH
BpanieHus"

KonTtponbHas padora "Tena u moBEpXHOCTH
BpaiueHus"




72

O0béMm unuHIpa. Teopema 06 00bEMe
PSMOTO IUJIHHAPA

73

74

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uurerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOM M MOJHON MTOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpUueCKUE 3a]a4l, CBA3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76

77

78

79

80

[Ipuknanseie 3apaun o Teme "OObEMEBI 1
TJIOIIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lomans chepsl.
CrepeoMeTpHuecKUe 3aja4l, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U TUIOMIA/IBIO
ctepbl. COOTHOIIECHUS MEXKTY MIOIIAASIMH
MOBEPXHOCTEN U 00bEMAMH MOTOOHBIX TEJ

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
00béMa nipu nogo6un. CrepeoMeTprudeckue
3a]1auu, CBsI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJI U IUIONIa/iel TOBEPXHOCTEH

KonTpomnsHas padora "[1nomaau
MOBEPXHOCTH U O0BEMBI KPYTJIBIX Ten"

81

JIBmxenwust mpoctpancTBa. OTOOpaKeHUS.
JBmwxkenus u paBeHcTBO (puryp. Obmue
CBOICTBA JBHKCHUHN




82

Bubl iBrKeHMIN: TapauieNIbHBIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHS, 3epKaJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOM
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[Ipeo6pazoBanust mogodus. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "l[lapamiensHoCcTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee moBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npoctpaHcTae"”
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89
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Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reometrpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npoctpaHcTae"”

Ob6o6uaromiee noropenue 11 noHsATU U
MeTo10B Kypca reomerpun 10—-11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOTOrpaHHHUKa"

Ob6o6maromiee noropenue 11 noHsTHit 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,




cucTeMaTu3anus 3Hanui: "Oo0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee noropenue 11 noHsATHH U
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

92

93

O6o06matomee moBTopeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTteMaTusanys 3Hanui: "Ihomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tl

HtoroBast KOHTpoJIbHAs paboTa

94

Wrorosas koHTpoJsibHasA paboTa
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[ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3 AL
3HAHUMN

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKH
U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3BUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
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Hcropust pa3BUTHSL CTEPEOMETPUM KAK HAYKHU
1 €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI




Ucropus pa3BUTHSI CTEPEOMETPUH KaK HAYKH
100 1 e€ poJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHM

HcTopus pa3BUTHS CTEpPEOMETPUN KaK HAYKH
101 U €€ poJib B Pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSI CTEPEOMETPUH KaK HAYKH
102 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOTo aHalu3a, reomeTpus. ['eomerpus:
10-11 «xmaccel: ©Ga3zoBeid u  yriyOnenuslid  ypoBHH. JI.C.AtanacsH, B.D.Byty30B,
C.b.Kagomnesn. UznarensctBo [Ipocsemenns — 2023.

METOJINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

° Maremarnka: anrebpa U Hadajga MaTeMaTHYEeCKOr0 aHaIM3a, reoMeTpus. ['eomerpus:
10-11 «kumaccel: 0Ga3oBeid U yrayOneHHslii  ypoBHu. JI.C.ArtanacsH, B.®D.byty30B,
C.b.Kagomues. UznarensctBo [IpocBemenns — 2023.

° Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYEeCKOTrO aHalM3a, reoMeTpus. ['eomerpus:
10—11-e kiaccel : 6a30BbI M yrayOJEHHBI YPOBHU : METOAMYECKHE PEKOMEHAAIMH K
yueonuky JI. C. Aramacsna, B. ®@. byry3oBa, C. b. KagommeBa m ap. — Mocksa:
[Ipocsemenue, 2023.

. Kontponbubie pabotel mo reomerpun: 10 xmace: k yueOnuky JI.C.ArtaHacsHa,
B.®.byty3osa, C. b. Kagomuesa u ap. I'eomerpus: 10—11-e knaccer: FO.I1. dyauisia, B.JL
Kponrays.

J I'eomerpus. Iloypounsie paszpabotku. 10—11 kmacesl : yueO. mocobue aus
obmeobpasosar. opranu 3auuii / C. M. Caaksu, B. @. by ty308. —IIpo cBe menue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
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