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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHe,  (GOopMHUpyeMOoe  TMpU  U3YYEHUU
OOy4YarOIIMMUCST TOHSITUIHHBIX OCHOB I€OMETPHUHU, IIPU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aa4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAIbHBIX CHOCOOHOCTEH OOYyYarolUXCcs MpH
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SABJICHUS OKPY>KAKOLIETO0 MUPA, 3HAHWE MOHATHIHOIO anmnapara o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHbBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (pOopMUpOBaHUE MOHHMAHUS POJM AKCMOMATHUKH TpPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
peleHusi, yMeHUs UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPKAHUEM,

2



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEeMAaTUYECKUX YTBEPXKJICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX MW  TBOPYECKHUX
CHIOCOOHOCTEHM 00yUaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NPHU U3YyYEHUU APYTHUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIBbHBIMUA JIMHUAMU y4eOHOro Kypca «l'eomerpusi» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMU I'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(dopMHpOBaHUE JIOTMYECKUX YMEHUI  pacupenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U IO TojaMm obydyenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
OpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJiucb HEOJHOKpPATHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHAMH U HABBIKAMU MOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEICTABICHUN 00YyYarOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOUXCcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapajlielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
buryp B mapaysieqibHOW MPOEKIHUU. YTJbl C COHAMPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTD TUIOCKOCTEN: MapajulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPIEHIUKYJIIPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPHECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY NMPSAMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHu

Buabsl MHOrorpaHHuKoOB, pa3BépTka MHororpanHuka. [lpusma: N-yrosjbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHel
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npaBWIbHOW nupaMuibl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAsl NUpamMuAa, NPaBWIbHAs TPEYroyiibHas NUpamMuAa U MPABUIbHBINA
TeTpa’ap, KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAEKA3IP U UKOCADIP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CuMmmeTprss B NPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napaJuIeenue a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBUIBHON
UpaMUIblL.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pPa3jIOKEHWH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosnpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJI Mexay Bekropamu. CKalsipHoe NpOU3BEIIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHS: IUIMHAPUYECKAs IMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
cepuueckas TIOBEPXHOCTh, OOpa3yromue TMoBepxHocTel. Tema BpamieHUs:
IIWIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHOe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpallleHUsT Ha IUIOCKOCTH. Pa3BépTka mumuHapa u KoHyca. Cummerpust cepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapaiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoirt u
HAKJIOHHOM MHPU3MBI, IIWIMHIAPA, MHPaMHUIbl U KoHyca. O0BEM Iapa U MapoBOIo
CerMEHTA.



KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MUINHADP, OINHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPaIllCHUS: CEUCHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIINE YEPE3 BEPIIHMHY), CEUEHUS 1Iapa, METOJIbI IOCTPOEHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEeHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHHUS. I[IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Pa3noxkeHnue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MNpPU PEUICHUH TEeOMETPUUYECKHUX
3a1ad.

JIBUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BrKeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBMKCHUN: TapauIelbHBIA IEpPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKEHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (GU3NYEecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTHUECKUX 3aJ1a4 MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPoOIeM, OprUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHDa,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeficTBUs:

BBIIBIIAITh M XAPaKTEPHU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUPOBaTb U  NpPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHpPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue J1eliCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIIATH J€(UIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B paznyHbIX (opMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTEIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeisiMM  OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BBICKAa3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IPEACTABIIATh PE3YJbTAaThl PELICHHS 33]1a4M, SKCIIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/layu, BIOUpaTh CIIOCOO PELICHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC W Pe3ysbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKUX 3a/1aY;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,

MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

CBOOOJTHO  OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C  yIJIaMH B

MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H

IJI0CKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,

nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCU(PUIMPOBaTh ~ MHOTOIPAHHMKH,  BBIOMpass  OCHOBaHWUS IS

KJaccu(ukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM

MHOTOTPAHHHUKOB IIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPaIbHOE u OpPTOTOHAJIBHOE

MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paXkeHUus: Guryp

Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH

(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:

BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,

MUpaMK/ia), FTCOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OINEPUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,

OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU

hurypsr;

CBOOOJIHO OINEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U

KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMH;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H

HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJbI

MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS

CJIO’)KHOCTH;

MPUMEHITh MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M BIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O

MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJCTAaBICHHYIO Ha

YepTeKax U PUCYHKAX;

NPUMEHSTh TOJy4YeHHbIE 3HAHUS Ha TMPAKTHUKE: CpaBHUBATh U

aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh MU3yYCHHBIC MOHSTHUS B

mpoliecce IMOWCKa pelIeHUus MaTeMaTU4ecKu  CPOopMyTUpOBAHHOMN

npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
11



HCCIIE0BATh MTOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
MOHATUNA M TEOpEM, ammapara anreOpbl, peliaTh MPaKTUYeCKHe 3aJauH,
CBSI3aHHBIEC C HAXOKJCHUEM I€OMETPUYECKUX BEIIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOO/IHO ONEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LHUJIMHIPUYECKOH,
KOHMYECKOW U C(EepUYeCKOll MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

OIEpUPOBATh MOHATHUAMHM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: [IUIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacrmo3HaBaTh Tejla BpauleHus (UMIUMHAP, KOHYyC, cepa H Iap) U
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLCHMS,;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpalllCHMS,
OOBEMBI U IUIOMIAA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
reOMETPUYECKUX TEJl C IPUMEHEHHEM (popmyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/y IUIOIIAIIMU IOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBbIBaTh HH(MOpPMAIHUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpalMU HaJl BEKTOPaMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
peuiaTh reoMeTpUYECKUe 3a7a4i Ha BBIUUCIECHUE YTJIIOB MEXK]Y MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKU JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
ITPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
MapaJUICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3EPKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMHIIPA
(mapayuienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa (MapaijieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOABl TOCTPOCHHS CEUYEHWH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMEeTpUUeckre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOM (dopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaxX0XJICHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

NPUMEHTh  TOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YYCHHBIE
MOHATUSI, TEOpPEMbl, CBOWCTBA B IMPOIECCE IMOUCKA  pEIICHUs
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3a/]aud, CBSI3aHHBIE C
HaxX0XXJICHUEM F€OMETPUYECKUX BEJINUMH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(pOBbHIE)
Kontpoabusbie IlpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 B 23 1 https://resh.edu.ru/office/user/profile/
BC/ACHHC B CTCPCOMCETPHIO https://www.yaklass.ru/
B3anMHOE PACTIONOKEHHE TPAMBIX B https://resh.edu.ru/office/user/profile/
2 6 1 https://www.yaklass.ru/
MIPOCTPAHCTBE
TTapayuiebHOCTh TPSMBIX | IIOCKOCTEH https://resh.edu.ru/office/user/profile/
3 8 https://www.yaklass.ru/
B IIPOCTPAHCTBE
TlepreRANKYIAPHOCTD TPSIMBIX 1 https://resh.edu.ru/office/user/profile/
4 " 25 https://www.yaklass.ru/
MIJIOCKOCTEHN B IPOCTPAHCTBE
https://resh.edu.ru/office/user/profile/
S VTIIbl B pacCTOSAHUSA 16 1 https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
6 MHOrorpasHuKu 7 1 https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
7 Bekropsl B mpocTpaHcTBe 12 https://www.yaklass.ru/
TToBTOpeHHe, 060bIeHHE 1 https://resh.edu.ru/office/user/profile/
8 . 5 2 https://mww.yaklass.ru/
cUCTEMaTH3allisl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

[NPOT'PAMME
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JuaexkTpoHHbIe (UU(pOBbHIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 AHanmMTA4YecKasi TeOMeTpHs 15 1 https://www.yaklass.ru/
ToBTopenue, 06oBeHH e 1 https://resh.edu.ru/office/user/profile/
2 . 15 1 https://www.yaklass.ru/
cucreMaru3anus 3HaHuil
https://resh.edu.ru/office/user/profile/
3 OG6BEM MHOTOTpaHHUKA 17 1 https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
4 Tena BpameHus 24 1 https://www.yaklass.ru/
TT0MA/IH TOBEPXHOCTH H OOBEMBI https://resh.edu.ru/office/user/profile/
5 9 1 https://www.yaklass.ru/
KPYTJIBIX TET
https://resh.edu.ru/office/user/profile/
6 JIBHKEHUS 5 1 https://www.yaklass.ru/
TToBTOpeHHe, 0606mmEeHNE 1 https://resh.edu.ru/office/user/profile/
7 o 17 2 https://www.yaklass.ru/
cucreMaTrTni3annia 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10O
I 102 8 0

[TPOT'PAMME
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https://resh.edu.ru/office/user/profile/
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IBHOT'O ITPOLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI ANA YYEHUKA

» Maremaruka. ['eometpust, 10 knacc/ Mepamsik A.I'., Homuposckuii J[.A.,
[TonskoB B.M.; nox penaknueit [lononasckoro B.E., O61mecTBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-
['PA®y»; AktinonepHoe obiectBo «M3aaTenscTBo «IIpocBemieHne»

* Marematuka. 'eomerpus, 11 knace/ Mepznsk A.T'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., O6miecTBo €
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuiil ieHTp « BEHTAHA-

['PA®y; Axumonepnoe obiectBo «M3aarenbeTBo «lIpocBenienue»

METOANYECKHUE MATEPHAJIbI /I YYUTEJIA

1) 'eometpus. [Toypounsie pazpadotku. 10—11 kimaccel : yue0. mocodue s
oOmeoOpazosar. opranuzauuii / C. M. CaaksiH, B. @. byty3oB. — M. : IIpo
cBe menune, 2017. — 2-e uzn., nepepad. — 232 c. : wi. (MI'Y — mikoue). —
ISBN 978-5-09-043092-0.

2) I'eomerpus. [Toypounsie pazpabotku. 10—11 kmaccer : YueObHOe mocooue
u1s o01eoopazosar. opranuzanuii / C. M. CaaksiH, B. @. byty3oB. — M. :
[Tpoceemenue, 2015. — 240 c. : wi. — ( MT'Y — mikone). — ISBN 978-5-09-

028058-7
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LU PPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETH

UHTEPHET

1) VYuu.py [DnexrponHslit pecypc] - https://uchi.ru
2) https://resh.edu.ru/office/user/profile/
3) https://www.yaklass.ru/

* http://window.edu.ru/ DnexkrpoHHast OUOIMOTEKA YICOHUKOB U METOAMYECKUX

MaTEPHAJIOB
* http://www.math.ru Marepuaisl 1o MmaTemMaTtuke B EquHON KOJUIEKIINN

M poBBIX 00pa30BATEIBHBIX PECYPCOB
« http://www.bymath.ne t T'azera «Martemarukay» M3aaTenbckoro goma

«IlepBoe ceHTIOps»

* http://www.uztest.ru 3amgauu Mo reoMeTpuu: HHGOPMAITUOHHO-TIOMCKOBAS
cucreMa

* http://www.problems.ru KommbroTepHass MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Marematuka. lllkona. Bynymee. Caldt yaures

mareMatuku A.B. [lleBkuna

* http://www.etudes.ru MaremaTrueckoe oOpa3oBaHuE: MPOIIIOE U HACTOSIIEE.
HHTepHETONOIMOTEKA 0 METOIUKE MIPETOIaBaHMs MATEMATUKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcs matemaTrika B 01HOM
MecTe

* http://www.allmath.ru Tlpuknagnas MmaremaTHKa: ClIPaBOYHUK

MaTeMaTUIECKUX (POPMYII, MPUMEPHI U 3a1a4H C PEIICHUSIMU
e http://math.rusolymp.ru 3agayHuk I TOATOTOBKH K OJMMIIMALAM 110

MaTeMaTUKe
« http://tasks.ceemat.ru 3anumMarespHast MaTeMaTuka — OJIMMITHA/IbI, UTPBI,

KOHKYPCHI TI0 MATEMAaTHKE VIS IIKOJIHHHKOB
« http://www.math-on-line.com Maremarnyeckue OJIMMITNAIBI IS
IKOJILHUKOB

e http://www.olimpiada.ru MaremaTnyeckue OJIMMIIMALGI U OJIUMIINAHBIE

3a1a4n
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