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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKMX MOJENSX, MO3BOJSIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPHUECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI HX TNPUMEHSITh, MPOBOJAUTH JOKA3aTEJIbHBIE PACCYXKIEHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATIBLHON TPAMOTHOCTH, PEJIECBAHTHON T'€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMii, WCCIEAOBAHUS IOCTPOCHHBIX MOJEIIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(bopMHpOBaHHE JIOTMYECKMX YMEHUU  pacmpenensierca He  TOJbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECTIeUnuTh YrIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccCuoHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce —102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromumecss npsaMble. [Ipu3Haku ckpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. IIpocreiimme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOopemMa O NpsMO
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBA IUIOCKMX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEJIENUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yced€HHas nupaMuabl. CBoiicTBa pédep M OOKOBBIX TpaHei
[PaBUIBHOW nUpaMuzbl. [IpaBuibHBIE MHOIOTPAHHUKU: NPaBUJIbHAs IPU3Ma U



IpaBWIbHAs NUPaMKUJA, IpaBUIbHAS TPEYrojbHAas NHUpaMuia U IPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAaHHUKAX: OKTa3Jp,
TOJIEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, OuaroHaiu, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTpus B MPOCTPAHCTBE. OJEMEHTBl CHUMMETPHUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClloKeHUs] BEKTOpoB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMH BEKTOpA WU
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasylolue moBepxHocTeil. Tema BpalieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, ONMHMCaHHas okojo mwiuHapa. [lepeceuenue cdepsl u 1mIapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymiennbHO W TEPHEHIUKYISPHO OCH), CEUeHHS KOHyca (MapauieibHbIC
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ IMpH PEIIEHUU TIeOMETPUUECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[BkKeHUsS W paBEHCTBO (Puryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (370pOBOE THTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJbTYPhl, TIOHUMAHWE BIUSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IOCTYNKOB U OILIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eloBEUECKOW IesATeNbHOCTH, 3TamoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBATh CYIIECTBCHHBIN MPU3HAK KiIacCU(DHUKAINH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh IIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YEOHBIX 3ajad, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH  TOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUM, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e  BBINIOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TCOMETPUUYECKUX BEJIUYUH, MPUMEHSSI U3BECTHBIC METObI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MNPeOOpPa3OBBIBATh U HWHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IMOMCKa pelIeHUusT MaTeMaTU4ecKd  CcPOopMYyIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM IeOMETPUUYECKUX BEJIMUMH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckol MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJ1acCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(hephl U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIUSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxarh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOTIEPAIIUUHAIBEKTOPAMHU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuieIbHOM  NIEPEHOCE, [EHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOM
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO U MIPOXO/ISIIIME Yepe3 BEPIINHY ), CEUCHHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEYTBEPKACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOpPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJAEIHUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBiICHUSI 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBanuepasieaos KoiauvyecrBoyacos JuiekTpoHHbIE (LU pPOBbIE)
0o/l | M TEMIPOrpaMMbl Bcero  Kourposbubiepadorsl  IlpakTndeckuepadornl  00pazoBaTe/ibHbIEPECYPCHI
B
1 BEACHIE B 23 1 https://resh.edu.ru/https://www.yaklass.ru/
CTEPEOMETPHIO
B
2 SAMMHOS PACTIONOMCHID 6 https://resh.edu.ru/https://www.yaklass.ru/
HPSIMBIX B IPOCTPAHCTBE
[TapamiensHOCTE IPSAMBIX
3 U TIOCKOCTEH B 8 1 https://resh.edu.ru/https://www.yaklass.ru/
IIPOCTPAHCTBE
[lepnenuKyIsIpHOCTD
4 MPSIMBIX U TJTIOCKOCTEN B 25 1 https://resh.edu.ru/https://www.yaklass.ru/
MIPOCTPAHCTBE
VYTibl 1 paccTosTHUA 16 https://resh.edu.ru/https://www.yaklass.ru/
MHororpanHuku 7 https://resh.edu.ru/https://www.yaklass.ru/
BexkTops! B mpocTpaHCcTBE 12 https://resh.edu.ru/https://www.yaklass.ru/
IT 600
8 OBTOPEHHE, 000 H_ICHI/ICV 5 1 https://resh.edu.ru/https://www.yaklass.ru/
U cUcTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO
- 102 6 0
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11 KIIACC

Ne HaunmenoBanuepasaenos Kouaunuecrsouacos dueKkTpoHHbIe (LM (POBbLIE)
n/m ¥ TeMIPOrpamMmbl Bcero  Kourpoabubiepagorbl  IIpakTudeckuepaGorsr  00pa3oBaTe/IbHbIEPECYPCHI
1 AHanmuTHYECKass TEOMETPHS 15 1 https://resh.edu.ru/https://www.yaklass.ru/
2 TlosTopenue, 0606meHI:Ie = 15 https://resh.edu.ru/https://www.yaklass.ru/
CUCTEMaTHU3alus 3HAHUU
3 O6bEéM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/https://www.yaklass.ru/
4 Tena Bpamenus 24 1 https://resh.edu.ru/https://www.yaklass.ru/
3) Hnofﬂaﬂﬂ TOBEPXHOCTH 1 9 https://resh.edu.ru/https://www.yaklass.ru/
00BEMBI KPYTJIBIX Tell
6 JBrxeHus 5 1 https://resh.edu.ru/https://www.yaklass.ru/
I1 06006 17
7 OBTOPEHHE, 000 meHHeu https://resh.edu.ru/https://www.yaklass.ru/
U cucremMaTruisalsa 3HaHun

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 102 8 0
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