MHMUHUCTEPCTBO NPOCBEUIEHUS POCCUHUCKOM ®EJIEPALIUU
MunucTtepcTBo 00pasoBanus OpeHOyprckoi odJacTu

Otnen oOpazoBanns agMuHucTpauuu byrypyciaanckoro paiiona

MBOY "Muxaiisiiosckaa COII"

MYHULIMNANBbHOE BIOOKETHOE mfm”c%"&ﬁ?ﬁﬁ?ﬂ?ﬁ%ﬁ
OBLLEOEPA30BATENbHOE u A

YYPEXXEHUE "MUXANTIOBCKASA OBLLEOBPASOBATE/IbHOE

CPEOHAA OBLLEOBPA3OBATEJIbHAA EEEET_T?:gﬁ;%ﬁﬁiﬁggﬁ?ﬁ;:HAﬂ
LWKOJTIA" BYTYPYCJTAHCKOTO

PP o oanacTy IKONA”BYTYPYCTAHCKOTO
PAVIOHA OPEHBYPTCKOW OBNIACTU b A 10HA OPEHBYPTCKOW OBNIACTY

PABOYAS [TPOTPAMMA
(ID 1335664)

yueOHoro npeamera «I'eomerpus. Yriy0JIeHHbIH YPOBEHb)»

u1st ooyvaromuxcs 10 — 11 kmaccoB

¢ MuxaitsioBka 2023



HOACHUTEJIBHASA 3AIIMCKA

'eomeTpust siBasieTcs OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o01rero oopa3oBaHus, Tak Kak 00ecrieYMBaeT BO3MOKHOCTh U3YyUCHHS TUCIUILUTMH
€CTECTBECHHO-HAYYHOM HAIMPABIEHHOCTH M TIPEAMETOB T'YMAHUTApPHOTO IIMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, TMPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOEHUM LIEMOYKU JIOTUUYECKUX YTBEPKIACHUU MPHU PEIICHUH T€OMETPUUYECKUX
3a7a4, YMEHHE BBIJBUTaTh M OIPOBEpPrarb TUIOTE3bl HEMOCPEICTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

Ilenb ocBOeHUS TIporpaMMbl yueOHOTO Kypca «I'eoMmeTpusi» Ha yriayoaéHHOM
YPOBHE — pa3BUTHE WHIWBHIYAJIbHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EeCleYeHHE  BO3MOXXKHOCTH  NpHOOpEeTeHHs U
UCIIONIb30BaHUsl Ooyiee TIyOOKHX TEOMETPUUYECKHUX 3HAHUHW W JIeHCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIENTHOTO MPOo¢eCCUOHATHHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PaCHIUPSIONIMMHI U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpbl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIIUX MaTEMAaTHYECKUX MOJEAX, IO3BOJISIONIMX OMHUCHIBATH U HM3y4aTh
pa3HbIE SABJICHHS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATHHNHOIO aIapara o pasaeiny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH TIOHATHUSIMH 0
IIPOCTPAHCTBEHHBIX ()UTypaX M HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMCHHUS [IOKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a/1aY;

dbopMupoBaHre yMEHHUS paclio3HaBaTh Ha YepTeXaxX, MOJAEISIX U B peaJbHOM
MHUpPE€ MHOTOIPaHHMKM M Tejla BpallleHHs, KOHCTPYHUPOBATh T€OMETPUUECKUE
MO/ICIH;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTHYECKUX TEOpui, (popMHpOBaHHE IMOHWMAHHUS POJH AKCMOMATHUKH IIPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHSTh, MPOBOAUTH JI0KAa3aTeIbHBIC PACCYXKICHUS B
X0JI€ PEIIEHUs] CTEPEOMETPUYECKUX 3a4a4 M 33/1a4 C IPAKTUYECKUM COJICpKAaHUEM,
dbopMupoBaHUE TPEACTABICHUSI O HEOOXOIMMOCTH JOKAa3aTeIbCTB  IIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00y4arounxcs, MO3HABATEIbHOW aKTHBHOCTH, MCCIIEIOBATENCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmupoBaHue (QyHKIMOHATIBHOW IPAMOTHOCTH, PEIEBAaHTHONM I'€OMETPUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJEIUPOBAHMs pealIbHbIX CHUTYyalllil, HCCIEIOBaHMUsS IMOCTPOCHHBIX MOJENEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBI>KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAaHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHEe  JOTHUECKHMX YMEHHH  pacmpenensiercss He TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIUAIBHBIM BOIIPOCAM O0y4YaroIIHecs
oOpamanuch HEOAHOKPAaTHO. JTO  TMO3BOJSET OPraHMW30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
co0JII0ICHHEM TPUHIIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MporpamMM, OOECIEeUUTh YIiIyOJIEHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss npsmble. [IpU3Haku CKpenyBaromuxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOICTBa MapajUIeNbHOIO MPOEKTHpoBaHusd. M3o00pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHbIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, MapajuleNenumes,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM M IJIOCKOCTH, TEOpeMa O MpsAMOu
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJISPHOCTH  JABYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparyvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBWbHAsT NUpPaMUJia, IPAaBWIbHAsA TPEYrojbHAas NUpaMuJa WU IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHUKAaX: OKTadp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CII0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOan MexAy BekTopamu. CKalnspHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOW MPU3MBbI, WIKHAPA, MUpaMHUIbl U KoHyca. OO0BEM mIapa U 1MapoOBOTo
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanme mapa u cdepbl miockoctbio. [loHsATHE MHOroOrpaHHuKa,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue moaoOus, romoretusi. Pemienue 3agay Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOJAIINE Yepe3 BEPIINHY), CEUCHUS IIapa, METObI MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO yMHOXEHUA. [IpsMoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBmxenust npoctpanctBa. OtoOpaxkeHus. J[BM>KeHUST U paBEHCTBO (uryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCTIHTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOrO OYIYIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocUTAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HAMpaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHMUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KYJIbTYpOW KakK CpPEJACTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (OpPMYIUPOBaTh W  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHI;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(MpsiMBIE U OT MPOTHBHOTO), BEICTPAUBATH apPTYMEHTAIUIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJILHO CIJIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
MPOBEAEHHOTO  HAOIONICHUs, HCCJICIOBaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITh ACPUIIUTH UH(POpPMAIIUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIMIO, MPEACTABISITh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HenssMu OOIIEHMsI, SICHO, TOYHO, I'PAaMOTHO BBIpa)kKaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMod 3aJaud, BBICKA3bIBaTh HJIEW, HAICJICHHbIE Ha IIOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTaBIATh PE3YJAbTAaThl PELICHUS 33J1a4d, SKCIIEPUMEHTA, MCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JIAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palbOT, [OroBapuBaThCs, OOCYXAaTh TNPOLIECC U PE3yJAbTaT pPadOTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOErO BKJIaja B OOMIUK MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPIMOU HU
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATh  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHUS IS
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAHHUKOB PA3JIMYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nUupaMuia), FTEOMETPUUECKUX Tell ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllUH, MPUMEHATh M3yYEHHbIE MOHITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKHUE 3aJauH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJIHO ONEPHUPOBATHh MOHATHIMH, CBS3aHHBIMH C LWJIMHIPUYECKOH,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MTOJIY4YEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMEeTPUYECKUX TeN ¢ IPUMEHeHHeM (popmyi;

CBOOOJIHO OIEPHUPOBATh MOHATUSMU, CBS3AHHBIMH C KOMOWHAIMSIMHU Tell
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXKTY TUIOIIAIMU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKHE 3a/1a4ll Ha BBIUMCIICHUE YTJIOB MEXY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATH CBOMCTBA IBUKEHUN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS MHOTOTPAHHUKOB U TEN BPAIICHH: CEYCHUS UIUHAPA
(mapasienbHO U MEPIEeHIUKYISIPHO OCH), CEYEHUs KOoHyca (mapaijieibHbIe
OCHOBAHUIO U MPOXO/AIIUE Yepe3 BEPILIUHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJbI TIOCTPOEHUS CEUYEHHI: METOJ CIEOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKAa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYECKHe (PaKThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUYECKUX BEIUYMH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHBIE  3HAHUSI HAa  IPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PEUICHHS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, pemarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuecTBo 4acosB

KonTpoabHsbie

Bcero
padoThI

IIpakTHyeckune
padoThI

JuekTpoHHbIE (UG poBbIe) 00pa3oBaTeIbHbIE
pecypcsl




11 KVIACC

Ne
n/n
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pa3aesioB U TeM
NMPOrpamMMbl

KoaunuyecTBo 4acoB

KouTpoanHbie
Bcero P
padoThbI

IpakTHyeckue
padoTsI

DuekTpoHHbIe (UG poBbIe) 00pa3oBaTeIbHbIE
pecypcsl







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Konun4yecrBo yacos
Ne Tema Hara DJIEeKTPOHHBIE M (pOBLIE 00pa3oBaTe/IbHbIE

Kontpoabubie | IlpakTuyeckue
n/m | ypoka Bcero U3YYEHHUS] | pecypchbl

padoThI padoThI
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11 KVIACC

Ne
n/n

Tema
YpOKa

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI
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U3y4yeHus

JyeKTpoHHbIe LM (poBbIE 00pa3oBaTebHbIE
pecypcsl




22

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

44

45

46

47




48

49

50

51

52

53

54

55

56

57

58

59

60

61

62
63

64

65

66

67

68

69

70

71

72

73




74

75

76

7

78

79

80

81

82

83

84

85

86

87

88
89

90

91

92

93

94

95

96

97

98

99




100

101

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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