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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a/la4y, YMEHHE BBIABUIaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaroluXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO Npo(ecCHOHATIBbHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLUIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HaHUE MOHATUMHOIO armapara o pasaeny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pELICHUS 33/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJCIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpOBAaHUE MOHMMAHUS POJIM AKCHOMATHKH MpU
IIPOBEICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIU aKCUOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBLCKAX
YMEHUM, KpUTUIHOCTH MBIIICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U NPU U3YyYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEaJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIBHBIMU JTMHUSAMH y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «maccax sBiusroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOyYE€HUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHHUI  pachpenensercs He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil pabouyeit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamainich HEOAHOKpPAaTHO. OTO MO3BOJSET OPraHHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[Tepexon K U3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOecreyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUS MAaTEMAaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsaAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CKpelmmBaromuxcs
npsAMeIX. 11apannenpsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, APAUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieqbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTOJI
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinbHas mnupamuaa,



npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIpaBUIbHOW NHpaMuibl. lIpaBuiibHBIE MHOTOIPAaHHMKHU: IIPAaBHJIbHAsA IpU3Ma U
IpaBWbHAs IUpamMuza, NPAaBWIbHAs TPEyroyibHas NUpamMUAa W IPABWIBHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JTOACKAdIP U UKOCADIP.

Beruncienne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPABUIBHOM MHpPaMUJbI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsT B MPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajJielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpAa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIECHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasloKEHUM BEKTOpAa MO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosnpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHWUYECKAs TOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOpasyrolue noBepxHocTe. Tema BpalieHwus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosoxxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapajiienenuneaa U ciaenctsus u3 He€. O0bEM npsMol u



HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanme mapa u cdepsl I0CKoCThiO. [lOHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpazoBanue mnogodusi, roMmoteTusi. PemieHue 3amauy Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPaIllCHUS: CEUCHUS LIJIMHIPA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ] CIIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TIepeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronbpHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. Pa3ioxkeHue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3a1ad.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OToOpakenus. [[BukeHUs U paBEeHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIOJIb30BaHUE H3THUX JIOCTHKEHUH B JPYrUX HayKax, TEXHOJOTHusX, cdepax
DKOHOMMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKM M JACSATENbHOCTBIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCTIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIbIXa, peryisipHas (pusuueckas akTUBHOCTD), (PU3UYECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaThb OCO3HAHHBIA BBIOOP



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEHW JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS [UBUJIW3AIMH, OBJIAJEHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSITeNIbHO (hOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISIBIISATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C YCJ'IOBI/ISIMI/I n
IeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3agadu,
KOMMEHTHUPOBATH IIOJIYYEHHBIN PE3YJIbTaT;

B X0/ 00CYXXJIEHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
HpO6JIeMI>I, pemaeMoﬁ 3aJgadyu, BBICKA3bIBaTb MHJACHU, HAICICHHBIC Ha IIOHNCK
peuicHus, COIIOCTABJIATL CBOH CY)KI[CHI/IH C CY)KI[GHI/IHMI/I I[pyrI/IX yLIaCTHI/II(OB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedJeKkcur KaKk  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TMpU pelIeHUd Y4YeOHBIX 3a7ad, MPUHUMATHL I1I€JIb COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessTh
BUIbl pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pELICHNH 33a4 U TPOBEACHUHN MATEMaTHUYECKUX PACCYKICHUN;



MPUMEHSITh aKCUOMbBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  ONEpUPOBATh TMOHSATUAMH, CBS3aHHBIMH C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHUKOB (MIpU3MA,
nupamuza, NpsSMOYyroJIbHBIN Mapaiesaenunes, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJ1accuuKaluu;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJTHSATH napajuiebHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA TUIOCKOCTH, BBITIOJHATH U300pakeHus: Quryp
Ha [JIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOMIAJA  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TIpu3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOpPMYIT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
buryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH,;

NPUMEHSTh MPOCTEHIINE TPOrpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJACTAaBICHHYIO Ha
yepTexKax U pUCYHKaX;



OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh PEANbHbIE CUTyallUd, MPUMEHATh HU3YYEHHBIE MOHATHS B
mpoliecce IMOMCKA  pelIeHUsT MaTeMaTU4yecku  CcQopMyJIHpOBAHHOM
npoOeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIENOBATh MMOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM TI'€OMETPUUYECKUX
NOHATUH M TEOpEM, ammnapara ajreOpbl, pellaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM yacTu GyHAAMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: [IUIHHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHyC, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
O0OBEMBI U IUIOIIA/IM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEJN
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAST B MHOTOTPAaHHUK I TEJIO
BpalICHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI0O0OHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HHPOpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;



pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
U IUIOCKOCTSIMU, BBIUYHCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paX€HUsI MHOTOIPAHHUKOB U TeJl BpAlllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB WM TE€J BPAILCHUS: CEUYCHHS LWJIMHIpA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs KOHyca (TapaijieibHble
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYEHUH: METOJA CIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHMS, METO/T IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSTh TeoMeTpudecKkre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MOPEANOJararolinX HECKOJBKO IIaroB PpELICHUs, €CIU YCIOBUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opMme;

peuare 3aJa4d Ha JOKAa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUW U
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHAITh U3YUYCHHBIE
IOHATHUSI, TEOPEMBbI, CBOWCTBA B IMpPOLECCE MOUCKA  PELICHHS
MaTeMaTudecku  Cc(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH Ha SI3bIKE T'€OMETPHUH, MCCIIEIOBATh MOCTPOECHHBIC
MOJIEJIA C HCIMOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXO0XJCHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KoumnuectBo yacos
JIEeKTPOHHBIE
n| HaumenoBanue pasaesnos u (uu¢posBbie)
KonTpoabu IIpakTnyeck
/ | Tem mporpamMmsl Bcero o0pa3oBaTe/bHbIC
ble padoThbI ue padoThbl
n pecypchl
BBenenue B ctepeoMeTpuio 23 1
BzaumHoe pacnionoxxenue 5 1
IPSIMBIX B IPOCTPAHCTBE
[TapanneabHOCTh NPSIMBIX U 3
IUIOCKOCTEHN B IPOCTPAHCTBE
[lepneHAUKYISIPHOCTD
NPSMBIX U IJIOCKOCTEH B 25
IIPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpanHuku 7 1
BekTopsl B ipocTpaHcTBE 12
[ToBTOpenme, 0600IIEHNE 1 5 )

CHCTeMaTHU3alus 3HaHU!




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

Ne KosmuecTBo yacos
DJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
Il | Ppa3fejioB U TeM Konrpoasnsr | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpamMmsI e paéoThl e padoThl
I pecypcsl
A
HaJUTUYECKas 15 1
reOMETpUs
IToBTOpEHME,
000
00001IeHNE U 15 1
cucTeMaTu3alus
3HAHUU
O0bEM MHOTOrpaHHUKA 17 1
Tena Bpamenus 24 1
ITmomanu
MOBEPXHOCTU U 9 1
00BEMBI KPYTJIBIX TET
JIBrKeHUS 5 1
IToBTOpEHME,
606
000011IeHNE U 17 )
cUcTeMaTu3aIus
3HAHUM
OBUIEE KOJIMYECTBO
YACOB IO 102 8 0
I[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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['eomeTpus. 10-11 knaccel. YueOnuk. ba3zoBbiit u yriyosieHHbii ypoBau. 2021.
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