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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpust siBnsieTcs OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1mero o6pa3oBaHusi, Tak Kak 00ECreYMBAET BO3MOXKHOCTh U3YUCHHS JTUCITUTUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHHTAPHOIO IMKJIA.
[TockonmbKy ~ JIOTHYECKOE  MbIlLIeHHWe,  (QopMupyeMoe TNpuU  HU3yUYCHUU
O0OyJarOIMMUCST TTOHSITHIHHBIX OCHOB T€OMETPHUH, TIPH JIOKA3aTEIbCTBE TEOPEM H
MIOCTPOCHUU LIETOYKHU JIOTHUECKUX YTBEPKICHUM MPU PELUICHUH T€OMETPHUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
buznyeckux 3amad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCs MpH
M3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIECH MpeaMeTHO obnactn «MareMmaruka u
nHpopMaTHKa»  dYepe3  oOecredeHre  BO3MOXKHOCTH  MPUOOpETeHus U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUM U JCHCTBUH,
cnenu@UYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO NpodheCcCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJayaMy Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONINMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJbTYpPhI U
(dhopMupoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEHIIMX MATEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OIHKCHIBATH M HU3yYaTh
pa3HbIE SBJIEHUS OKPYKAKOLIEr0 MUPa, 3HAHUE MTOHATUIHOTO aIapara 1o pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

dbopMHupoBaHWEe  yYMEHHWS  BIAaJE€Th  OCHOBHBIMH  TOHSTHUSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX U UX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyaT M yMEHHE UX TPUMEHSTh, YMEHHs JIOKa3bIBaThb TEOPEMBbI M HAXOJUTH
HECTaHJapTHbHIE CIIOCOOBI pElIeHUs 3a/1aY;

dbopMHEpOBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PECATBHOM
MHUpPE MHOTOTPaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBaTh TIE€OMETPUUYECKHUE
MOJIEIIH;

dhopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTeMaTUYECKUX Teopuid, (PopMUpOBaHUE TOHWMAHUS POJU AKCHOMATHUKHU TIPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKa3aTeIbCTB U aJITOPUTMOB
pelieHus, YMEHUs UX TPUMEHSTh, MPOBOAUTH JOKa3aTEIbHbIE PACCYXKICHUS B
XOJI€ pPELICHUs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM,



dbopMHpoBaHrE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelbCTB  TIPH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUJICKTYAJIbHBIX H TBOPUYECKUX
CrocOOHOCTEW 00yJaroIIMXCs, MO3HABATEIHPHOM aKTUBHOCTH, MCCIEA0BATEIbCKIX
yYMEHUHN, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3yUCHHUIO T€OMETPUH;

(dbopmupoBaHre (PYHKIIMOHATILHOH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI PAClO3HABaTh TMPOSBICHUS TEOMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX MKU3HEHHBIX CUTYalMsIX U MPU U3YUYEHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAHUS IMOCTPOEHHBIX MOJEIEH,
MHTEpIPETALNU MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMHU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBusroTcs: «lIpsMble ©  TJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus’», «BeKTopbl ©W  KOOpPAWHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
NOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIIyOJIEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSIM y4eOHOTO Kypca, a
(GopMHpOBaHHE JIOTMYECKMX YMEHMH  pacupenensercs He  TOJBKO 110
coJiep KaTeNIbHBIM JIMHHSIM, HO M 10 TofaMm oOydenus. Cojaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
MPOTpaMMBbl, paclpeie€HHbIM 0 ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamaquch  HEOJHOKpPATHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLINIA MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYaIOIUXCs, paCIIUpss U yIriIyOJss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4YEHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~O0pa3oBaTEeNbHBIX IpOrpamMMm, OOECHeYuTh yriayOJa€HHOe
M3y4YEHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro nmpeamera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOJODKCHUIO HU3YYEHHUS MaTEMaTUKH C
yuétoMm BbIOOpa Oyaymiel mpodeccuu, olOecreunBasi MPEEMCTBEHHOCTh MEXTY
o01uM 1 npodeccuoHanbHbBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomeTrpus» Ha yrayOa€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Heento), B 11 kimacce — 102
yaca (3 yaca B HeJIeJH0). |



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE MOHATHA cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTb, MPOCTPaHCTBO. lIoHATHE 00 akcHOMaTHYECKOM
IIOCTPOCHUU CTEPECOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anMHOe pacnosiokeHue NpsiMbIX B POCTPAHCTBE: MEPECEKAIOLINECS, IapaJUIEJIbHbIE U CKPEILUBAIOIIUECS TIPSIMBIE.
IIpu3Haku ckpemuBaromuxcs NpsaMbix. [lapamienbHOCTh NPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaJuIe/IbHbIE IPSIMBIE
B MPOCTPAHCTBE, NAPALIEIBHOCTD TPEX NMPAMBIX, MAPAJUIEIBHOCTD NPSAMOM M IUIOCKOCTH. IlapamiensHoe U neHTpanbHOe
MPOEKTUpOBaHKEe, n3o0paxkenue ¢uryp. OCHOBHBIC CBOMCTBA MapajuIeIbHOTO MpOoeKTHpoBaHusi. M3o0paxkenue duryp B
[apaJUIeJIbHOW MIPOEKIUU. YTIBl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXJAYy MNpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh TIUIOCKOCTEM: IapajulelIbHbIE IUIOCKOCTH, CBOWMCTBA MapajulesbHBIX IUIocKocTed. [Ipocreiimue
MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIp, NapajuieNenume]1, HOCTPOSHUE CEUCHUH.

IleprieHIUKYJISAPHOCTD NPAMOU U IIJIOCKOCTH: NIEPIEHAUKYJIAPHBIC IIPSIMBIE B IIPOCTPAHCTBE, NPAMBIE MapaJIICIIbHBIC
U TEPHEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK IMEPHEHAMKYJSIPHOCTA MPSIMOW M IUIOCKOCTH, TEOpeEMa O IIPSAMOU
MEPIIEHINKYJISIPHON TIIOCKOCTU. OPTOroOHaNbHOE NPOEKTUPOBaHuE. lIepneHIuKyIap 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU
70 TUIOCKOCTH, PACCTOSHHE OT MPSAMOM 10 IUIOCKOCTH, MNPOEKUHUs (GUTYpbl Ha IUIOCKOCTh. lleprneHauKyIspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHANKYIISIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepreHINKyIsIpax.

VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMON U INIOCKOCTBIO, ABYIPAHHBIN YTOJl, JIMHEMHBIA YIOJI ABYTPAHHOIO yIJIa.
TpéxrpanHbiil 1 MHOTOTpaHHbIE YIiibl. CBOMCTBA IJIOCKUX YIVIOB MHOTOTPaHHOTO yria. CBOMCTBA IUTIOCKUX U JABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIA.

MHoOrorpasHHuKHu

Buapel MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas npusma, npsimas U HaKJIOHHas IIPU3MBI,
OOKOBasi M TMOJHAas MOBEPXHOCTb MNpu3Mbl. [lapannenenunen, NpsIMOYToJIbHBIA MapajuleNieUIe]l U €ro CBOICTBa.
Kparuaitmme myTH Ha MOBEPXHOCTH MHOTOTpaHHHWKA. Teopema Oiinmepa. IIpoctpancTBennas teopema I[ludaropa.
[Mupamuga: n-yrojapHas nupamMuaa, MpaBuibHas U yceu€HHas nupaMuibl. CBoiicTBa pEdep U OOKOBBIX rpaHelt IPaBUIHLHON



nupaMuabl. [IpaBuiibHBIE MHOTIOTPAaHHMKM: NPAaBUIIbHAA NPU3Ma W IpaBWIbHAsA NHUPAMHUAA, IPABUJIBHAS TPEYTOJbHas
nupaMpjia M IpaBWIBHBIM TeTpadnp, KyO. IlpencraBieHue O NpaBUIIbHBIX MHOTOIPAHHUKAX: OKTa’dap, AOAEKa’ap M
MKOCAdIP.

BblunciieHre 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OOKOBOI MOBEPXHOCTH M MOJIHOM
MOBEPXHOCTU TPSIMOU TPHU3MBI, IJIOMIAh OCHOBAHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MpsiMOi mpu3Mbl. [Lmomians
OOKOBOI1 MOBEPXHOCTH U OBEPXHOCTHU MPAaBUILHON MUPAMM/IBI, TEOPEMA O IUIOIIAN YCEUEHHOW TUPAMU/IBL.

CummMmeTpusi B NMPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM NPaBUJIbHBIX MHOTOTPAHHUKOB. CHMMETPHUS B MPaBUIBHOM
MHOT'OTPAaHHHKE: CHMMETPHS Mapajulesienunea, CAMMETPHS IPABUIIBHBIX IPU3M, CHMMETPHS IPAaBUIIBHON THPAMU/IBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO BEKTOPAa, BEKTOPHI KOJUIMHEApHBIE,
COHAIPaBJIEHHBIE U MPOTUBOIIOJI0KHO HAIPABICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEHCTBHS C BEKTOpPaMU: CIOKEHHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4yucio. CBOMCTBA CIOKEHHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BeKTOpa Ha yucio. [loHaTre koMIuiaHapHble BEKTOPBI. [Ipu3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenumnena. Teopema o pa3ioKEHHH BEKTOpA MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpsimoyrosbpHas
cucTeMa KoopAuHAT B IpocTpaHcTBe. KoopanHatel BekTopa. CBs3b MEXKIYy KOOPAMHATAMHM BEKTOPA M KOOPAWHATAMH
TOYEK. YTOJI MeXay BekTopamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB.

IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI YYEBHOI'O KYPCA «'EOMETPUS» (YIJYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxaanckoe BociMTaHMe:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOI'O0 WJIEHA POCCHUICKOTO
oO111ecTBa, MPEJCTABICHHE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM, TPOLIEAYP
IPaXXJaHCKOTO O0IIecTBa (BBIOOPHI, OMPOCH W JIPYroe), YMEHHUE B3aWMOJCHCTBOBATH C COIMAIBLHBIMU WHCTUTYTaMHU B
COOTBETCTBHHM C MX (PYHKIHUSIMHU U Ha3HAUCHUEM;



2) naTpuoTH4YeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTb POCCUNUCKON IpakAaHCKOW WICHTUYHOCTH, YBAXKEHUS K TPOIILJIOMY U HACTOSIIEMY POCCUHCKOM
MaTE€MaTUKHA, LEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUUCKUX MATEMaTUKOB M POCCHUMCKOM MAaTEeMAaTHYECKOU
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKEHUHN B IPYTHX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMHUKHY;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOr0o Hapoja, c(hoOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJACHHUS, CBSI3aHHOTO C MPAKTUYECKMM NPUMEHEHHEM JOCTHKCHUWA HAyKH U JEATEIbHOCThIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETUKY MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pELIeHUH, PacCy ICHUM, BOCIPUMMYHUBOCTh K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnMTaHHE:

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATh MaTEeMaTHYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obpasa
’KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE MHUTaHHE, COATAaHCHUPOBAHHBIM PEKHUM 3aHATUM U
OTHbIXa, peryispHas Qusnueckas aKTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-
03JIOPOBUTENILHOM JEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HaHWE IIEHHOCTH TPYAOJIIOOHS, HMHTEpPEC K paszduyHbIM chepaMm MpodhecCHOHAIBHOM
NESATeTbHOCTU, CBSI3AHHBIM C MaTeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBINM BBHIOOp Oyayiiei
npodeccu U peasu30BbIBATh COOCTBEHHBIE KU3HEHHBIE IUJIAHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaT€MaTUYECKOMY
00pa3oBaHHIO M camM0OOpa3OBaHUIO HA MPOTSHKCHHH BCEH »XHU3HH, T'OTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHH
MPAKTUYECKHUX 3a/1a4 MAaTEeMaTUUYE€CKON HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYpbl, MOHUMAaHUE BIUSHUS COLMUAIBHO-3KOHOMHYECKUX MPOIECCOB Ha
COCTOSIHUE TIPUPOJIHOM M COIMAIBHOM Cpelibl, OCO3HAHUE TVIO0ATBLHOTO XapaKTepa AKOJOTHUCCKUX MPOOIeM, OpUCHTAITUS
Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHMH ISl PEIIeHUs 3a7a9 B 00JIaCTH OKPY Karolel cpe/ibl, IJIaHHPOBAHUE MOCTYITKOB
Y OLICHKH X BO3MOXKHBIX MOCJIEACTBUM JJIsl OKPYKAIOIIEN CPEIbL;



8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLIECTBEHHOMN
MPaKTUKU, TOHUMAHME MAaTeMaTHYECKOW HayKh Kak cepbl 4YeJOBEYECKOW JeATEeTbHOCTH, JITaloB €€ pa3BUTUA U
3HAYMMOCTH JJIsl PA3BUTHUS [IUBWIM3AIIUU, OBJIAICHUE SA3IKOM MaTEMATUKU U MATEMATHYECKON KYJIbTYpPOIH Kak CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO0 NEATEIbHOCTh WHIUBUAYAIBHO U B
rpynmre.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIe JIeiicTBUS

ba3oBble 1ornyeckue aAeicTBu:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB, IOHATUN, OTHOIICHUNA MEXIY
MOHATUSAMHU, (OPMYJTUPOBATH OMNpPEACICHUS TOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIH TIPH3HAK KIACCH(PUKAIINH,
OCHOBaHWSI /7151 0000IICHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIN3a;

BOCIIPUHUMATh, (DOPMYIHUPOBATh U MPEOOPA30BBIBATH CYXKJICHUS: YTBEPJUTEIbHBIC U OTPUIIATEILHBIC, CAMHUYHBIC,
YaCcTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHUBOpPEUUs B (DaKTaxX, JaHHBIX, HAOMIOMCHUSX U
YTBEPXKICHUSX, TIPEJIAraTh KPUTEPUH TSI BBISIBJICHHS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JieNaTh BBIBOABI C HCIIONB30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTUBHBIX yMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTEIbCTBA MATEMATHUECKHX YTBEPXKACHUH (TIpSIMBbIE W OT TIPOTHBHOTO),
BBICTPAaWBaTh apTyMEHTAIUIO, TPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelleHus y4uyeOHOM 3ajaur (CpaBHHBATh HECKOJBKO BapHAHTOB PEIIEHUs, BHIOMpATh Hambosee
MOIXOSAIINAN C YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:



MCITOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKAN HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH BOMPOCH], (PUKCUPYIOLTUE
OpoTUBOpeYne, MpobjIeMy, YCTaHaBIMBATh HCKOMOE M JaHHOE, (OpPMHUpPOBATh THUIOTE3y, ApryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MIPOBOJUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HUCCIEIOBAHUE IO YCTAHOBJIEHUID OCOOEHHOCTEH
MaTEeMaTU4YECKOTO 00bEKTa, SIBICHHS, MPOIIECCA, BBISBICHHUIO 3aBUCUMOCTEH MEXKYy 00BEKTaMU, SIBICHUSIMH, ITPOIIECCAMH;

CaMOCTOATENBHO  (OPMYIHPOBAaTH OO0OOIIEHUS W BBIBOJABI 1O pe3yjibTaTaM MPOBEIEHHOTO HAOIIOACHMUS,
HCCIIeIOBAHUSI, OLICHUBAThH JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIABUTATH MPEINOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITH Ae(OUIIMTHI UH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U ISl PEIICHUS 3a/1auu;

BbIOMpaTh HWHGOPMALMIO W3 HUCTOYHUKOB pA3IMYHBIX TUIOB, aHAIW3UPOBAaTh, CHUCTEMATU3UPOBATh W
UHTEPIPETUPOBATH MH(GOPMAITUIO PA3TUYHBIX BUAOB U (POPM IpeICTaBICHNUS;

CTPYKTYpHUPOBaTh UH(POPMAIIKIO, IPEACTABIIATH €€ B pa3IMUHbIX (popMax, UIUTFOCTPUPOBATH IPpaPUUECKH;

OIICHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiiCTBUA

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHHS B COOTBETCTBUM C YCJIOBHSMHU M LENIAMH OOIIEHMS, SICHO, TOYHO,
IPaMOTHO BBIPayKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PELIEHUs 3a/1a4H,
KOMMEHTHPOBATh NOJy4CHHBIN PE3YJIbTAT;

B XO0J€ OOCYXJEHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, NMpoOJeMBbI, peIIaeMoil 3axauw,
BBICKA3bIBaTh MJIEH, HAILIEJICHHBIE HA MOUCK PEIICHUS, COMOCTABIIATh CBOU CYXXJICHUS C CYXICHUSIMH JIPYTUX YYACTHUKOB
auanora, oOHapyXUBaTh pa3jiM4yMe M CXOJCTBO NMO3ULMUN, B KOPPEKTHOW (opme (OopMyIuMpoBaTh pa3HOIIIACHS, CBOU
BO3PaXECHUS;

IPEACTABIIATh PE3YJIbTAThl PEIICHUS 33JauM, SKCIIEPUMEHTA, UCCIIECOBAHMS, MIPOEKTA, CAaMOCTOSTEIbHO BBIOMPATH
(dbopmMar BBICTYIUIEHHS C YUETOM 3a/1a4 MPE3EHTALUUN U OCOOEHHOCTEN ay TMTOPHUH.



PeryasiTuBHbIe YHUBeEpCcAJbHbIe YUeOHbIE /1eiiCTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM PEIICHHs 3a7add, BBIOMPATH CIOCOO pElIeHHs] ¢ y4ETOM HMEIOMIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YIETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIBHOW pe(dIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUH W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BIAACTh CIHOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TMporiecca W pe3yJibTaTa pPeleHUs
MaTeMaTHYEeCKOM 3aJ1auH;

IPEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a]]a4l, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX, HAHACHHBIX OMUOOK, BRISIBICHHBIX TPYAHOCTCH;

OIICHWBATh COOTBETCTBHE pPE3yibTaTa I W YCIOBHUSM, OOBSCHATH MPUYHHBI JOCTIKEHUS WM HEIOCTHIKCHUS
PE3YIbTATOB JICITCIHPHOCTH, HAXOUTh OIIHOKY, JaBaTh OLICHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYyATbHOW PaOOTHI NIPH PEIICHUU y4eOHBIX 3a/ad,
MPUHUMATh 11eJIh COBMECTHOHM JEATENHHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pPaOOTHI, pacrpeneisiTh BUIBI
paboT, ToroBapuBaThCs, 0OCYKAATh MIPOIECC U Pe3yabTaT PaboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboTel (0OCYXJeHHS, OOMEH MHEHUM, «MO3TOBBIC IITYpMbl» H HHBIE),
BBITIOJTHATHh CBOIO YacTh PabOTHI U KOOPIAWHUPOBATH CBOM NEUCTBHS C IPYTUMHU WICHAMH KOMAaHJIbI, OIIEHUBATh KAa4€CTBO
CBOETO BKJIaJIa B OOIINI MTPOTYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBU.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOy4Jaromuiicst HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHM TMOHATHSIMU CTEPEOMETPUU MPH PEUICHWU 3ajlad U MPOBEIACHUU
MaTeMaTUYECKUX PACCyKIACHUM;

e MPUMEHATHh AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPU PEIICHUU T€OMETPUUECKUX 3a/1a4;



KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHUE TPSIMBIX B MIPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOTHO OINEPUPOBATH MOHATHUSMH, CBSI3aHHBIMHU C YIJIAMH B IMPOCTPAHCTBE: MEXKTY MPSIMBIMHA B IPOCTPAHCTBE,
MEXKly IPSIMOM U IIJIOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJTHO  pacmo3HaBaThb OCHOBHBIE BHJBl ~MHOTOTPAHHUKOB (IpU3Ma, NUPAMHUAA, OPSIMOYTOJIbHBIN
napasuiesienune;, Kyo);

KIIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS 7S KJIacCU(PHUKAIIH;

CBOOOTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJIHATh MapajlieIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHHE (PUTYP HA IJIOCKOCTH, BBITIOIHSTH
n300pakeHust PUryp Ha TIIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAaHHUKOB pPa3UYHBIMA METOJAMH, BBITIOJNHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3
PUCYHKOB TIPOCTHIX 00BbEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIATh TUIOMIAJAM TIOBEPXHOCTEM MHOTOIPAaHHMKOB (IpU3Ma, MHpPaMUJia), TEOMETPUYECKUX Tel C
puMeHeHueM (popmy;

cBOOOIHO OMEpPUPOBATH MOHATUSIMHU: CHUMMETpPHS B MPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh CUMMETPHUH, LIEHTD,
OCh U IJIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJTHO OTIIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJUHATAM B IPOCTPAHCTBE;

BEITIOJTHATD JICHCTBHSI HAaJT BEKTOPAMHU;

pemaTth 3aJa4d Ha JO0Ka3aTelIbCTBO MATEeMAaTHMYECKUX OTHONIEHUN M HAXOXXICHHE T€OMETPUYECKHX BEITHYMH,
MPUMEHSST HM3BECTHBIE METOJbl TNPHU PEIICHUH MaTeMaTHYEeCKUX 3a/lad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOHOCTH;

MPUMEHSATh MPOCTEHIIIME TPOrPaMMHBIC CPEJCTBA M DJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI MPU PEIICHUU
CTEpEOMETPUIECKHX 3a]1aY;

W3BJICKaTh, MPEOOpPA30BHIBATH W HMHTEPIPETUPOBATH WHOOPMAIUI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, npeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;



o 3N D SN

e TIPUMEHSATH IOJIYYEHHBbIC 3HAHUS HA MPAKTHUKE: CPABHUBATh U AHAIW3UPOBATH PEAJIbHBIE CUTYyalluU, IPUMEHSTH
W3YUYCHHBIC TIOHATHUS B TMPOIECCE TIOMCKA PEIICHHS MaTeMaTU4ecKu C(OopMyIupOBaHHONH MPOOJIEMBI,
MOJICJIMPOBATh PEAJIbHBIE CUTYAI[MU HA SA3BIKE T€OMETPUM, UCCIIEIOBATh MIOCTPOEHHBIE MOJEIU C UCITOJIb30BAHUEM
F€OMETPUYECKUX TMOHATUM M TEOopeM, ammapara anreOpbl, peliaTh NPaKTUYECKUE 3a/aud, CBSI3aHHBIE C
HAXO0X/JICHUEM T€OMETPUUYECKUX BEJIUUNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tarax Pa3BUTHS I'€OMETPUU KaK COCTAaBHOM YacTH (PyHIaMeHTa pa3BUTHUS
TE€XHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM
KoHnTpobHbI IIpakTuveckne  (nudposbie)
n/n MPOrpaMMsl Bcero
e paboTbI padoTsl o0pa3oBaTte/bHbIE
DECVDCHI

BBenenue B crepeoMeTpurro 23 1

B3aumHoe pacnonoxeHue npsMbix B 6 |

IIPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IVIOCKOCTEH B 2

IPOCTPAHCTBE

[lepnieHIUKYIAPHOCTD NPSAMBIX U 25

IUIOCKOCTEW B IPOCTPAHCTBE

VYTIubl ¥ paccTosHUA 16 1

MHororpaHHUKH 7 1

Bexkrops! B IpocTpaHCcTBE 12

[ToBTOpenue, 0600IIeHNEe U cCUCTeMaTH3alus 5 )

3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6

[TPOI'PAMME






