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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpaBJIEHHOCTH W MPEIMETOB TI'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  (GopMHpyeMoe  TMpU  U3YYEHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB T'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUYECKUX
3a/la4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
¢duznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM 0O0ydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIONIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SABJICHUS OKPY>KAKOLIETO0 MUPA, 3HAHWE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OPMHUpPOBAHUE TMOHWMAHUS POJM AKCHOMATUKH TPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YTIIIyOJIEHHOM ypOBHE OOYYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. OJTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTh  ychmoBus  Juis auddepeHuHanuiu O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulejibHble W CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBarommxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B MMPOCTPAHCTBE: NapajlIeIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOeKTHpoBaHUs. W300paxkeHue
¢buryp B nmapajuiesbHON MPOEKUHUU. YTIbI C COHAMNPABICHHBIMU CTOPOHAMH, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAIIEIABHBIE W MEPICHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIApax.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY IMPAMOM M IUIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U
IIpaBWJIbHAs IMPAMHUIA, TNPABUIbHAS TPEYIrOJIbHAS IHpaMHAAa W NPABUIIBHBIN



TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCADIP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUSA IPABHIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[IoHATHA: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHHUYECKAsT MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTel. Tena BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHus] Ha TJIOoCKocTH. Pa3BépTka numuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBI, LWIKHIpA, TUpaMUabl U KoHyca. O0BbEM mapa ¥ M1apoBOro
CEerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
WIMHApP, ONUCaHHAas oKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEepeHoc,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MPOLETyp TPaXKTAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pelieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIENOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAy MOHATHIMH, (HOPMYyIUPOBATH
OmpeieSICHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK Kiaccu(uKaiiy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, AMHIUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOU CYXACHUA C CYXICHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIAHOW W WHAMBUIYAJTbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX NPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJAHO OINEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B NIPOCTPAHCTBE, MEXKIy HIPSIMOM U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacrno3HaBaThb OCHOBHBIE BHJbl MHOTIOIPDAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);



e KJIaCCH(PUIIMPOBATHh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KIaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHSATHUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOJIHATH M300pakeHUs puryp
Ha IJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb U INIOCKOCTb CHMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJl BEKTOPAMU;

e pelmarh 3aa4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIIEHUH U
HaXO0XXJICHUE TEOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh pPeajbHbIE CUTYyallU, MPUMEHSITh WU3Y4YCHHBIC TOHATHUS B
mpolecce IOMCKA  pelieHUusT MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTYyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUEe 3aadH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIWHIPHYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBHIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUHMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYca (TIapajuielbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl AJIS PEIICHUS CTEPEOMETPUUYCCKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo 4acosB

Ne JaekTpoHHbIe (HU(POBHIE)
HanmeHoBaHMe pa3jeioB U TeM IPOrpaMMbI Koutposbubie  IIpakTuyeckue
n/m Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
BBenenue B ctepeoMeTpuio 23 1 Poccuiickas NeKTpOHHas IKOJa
B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE 6 1 Poccuiickas 31MeKTpOHHAS MIKOJIA
[TapaymienpHOCTD MPSAMBIX U INIOCKOCTEN B .
3 8 Poccuiickas aneKTpoHHAS 1IKOJIA
[IPOCTPAHCTBE
IlepneH AUKYIAPHOCTD MPAMBIX U INIOCKOCTEHN B .
4 25 Poccuiickas DJICKTPOHHAA IIKOJIa
IIPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 Poccuiickas 5eKTPOHHAS IKOJIa
MHoOrorpaHHuku 7 Poccuiickas a3nexTpoHHas 1IKoa
BexTops! B mpocTpaHcTBE 12 Poccuiickas 3eKTPOHHAS MIKOJIA
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS .
8 o 5 2 Poccuiickas DJICKTPOHHAs HIKOJIa
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 102 6 0




11 KJIACC

Ne KoaunvecTBo yacoB
deKkTpoHHbIE (LM (POBbLIE)
n/n HaumeHoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Konrpoabnbsie  IIpakrnyeckue
Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
1 AHanmUTHYECKass TEOMETPHS 15 1 Poccuiickast IEKTpOHHas! KO
2 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allMsl 3SHAHUN 15 1 Poccuiickas 3lIeKTpOHHas KO
3 O6bEéM MHOTOTpaHHHKA 17 1 Poccuiickast 3lIEKTPOHHAS LIKOJIA
4 Tena Bpaienus 24 1 Poccwuiickas 5MeKTPOHHAS LIKOJIA
5 [Tnomaau moBEpXHOCTU UM OOBEMBI KPYTIIBIX TEJ 1 Poccuiickas 31eKTpOHHAS MKOIA
6 JIBrkeHus 1 Poccuiickas 3eKTpOHHas Ko
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 17 2 Poccuiickas »1eKTPOHHAS ILIKOJIA
OBHIEE KOJIMYECTBO YACOB I10 TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3zoBaTesibHbIE
padoTshI padoThI
pecypchl
OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE
Poccuiickas
1 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
QJICKTPOHHAaA HIKOJIa
CepeuHBI OTpe3Ka
[ToHsTHS CTEpEeOMETpHH: TOYKA, IpsMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE MPAaBHIIA
Poccuiickas
2 M300paKeHHs Ha PUCYHKE TIOCKOCTH, 1
QJICKTPOHHAaA HIKOJIa
napauIeNbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka
[TonsaTust: nepecekarouecs MmIOCKOCTH,
Poccuiickas
3 nepeceKaroIuecs mpsiMasi v MiI0CKOCTh; 1
QJICKTPOHHAA HIKOJIa
MOYTIPOCTPAHCTBO
[TonsaTust: mepecekarouecs MmI0CKOCTH,
Poccuiickas
4 MepeCceKaroIIMecs mpsiMasi ¥ TUIOCKOCTb; 1
DJICKTPOHHAA HIKOJIa
MOJTYITPOCTPAHCTBO
MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
5 MIPOCTPAHCTBEHHBIX (PUTYDP, HECYILIECTB 170:¢ 1 Pocemicras
p Tp yp’ ym yIOHI QJICKTPOHHAA HIKOJIa
00BEKTOB
MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 Pocemiicas
pocip M yH yiom DIIEKTPOHHAS IIKOJIA
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIECACTBUS U3 1 Poccwuiickas

HHX

DJICKTPOHHAA IIKOJIa




AXcuoMEI CTCPCOMCETPHH U ICPBBIC CICACTBHUA U3

Poccuiickas

8
HHUX QJICKTPOHHAA HIKOJIa
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3
9 HuX. CriocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B Poccniickas
npoctpancTBe. O003HAYEHUS TPSIMBIX U SNEKTPOHHAS WIKOJIA
IIJIOCKOCTEMN
H300paxeHne cedeHnii mupamMmuibl, Kyoa u
IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux péopa.
Poccuiickas
10  H3oOpakeHue nepeceueHus MoIydeHHBIX
o QJICKTPOHHAA MIKOJIa
IJI0CKOCTEN. PackpaimBanue NOCTPOEHHBIX
CEYEHUM pa3HbIMU LIBETAMH
H300paxeHne ced4eHnii mupamMmuibl, Kyoa u
IPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux péopa.
Poccuiickas
11  M3oO0paxkeHue nepecedeHus! MoITy4eHHbIX
o DJICKTPOHHAA HIKOJIa
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAMU
N300paxeHne ced4eHni MupamMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa.
Poccuiickas
12 H3o0paxeHHe nepeceueHus MoTydeHHBIX
o DJICKTPOHHAA HIKOJIa
IJI0CcKOCTeN. PackpammmBanue MOCTPOEHHBIX
CEYEHUM pa3HBIMU IIBETAMH
N306paxeHue cedeHuit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
Poccuiickas
13 H3oOpakeHHe nepecedeHus MoITydeHHBIX
o QJICKTPOHHAA HIKOJIa
IJI0CcKOCTeN. PackpammmBanue MOCTPOEHHBIX
CEYEHUM pa3HBIMU IIBETAMH
\ Poccuiickas
14 Merton cnefoB it MOCTPOSHUS CeUSHUN
QJICKTPOHHAA HIKOJIa
15  Merona cnenoB A NOCTPOEHUS CEUEHU. Poccuiickas




CBolicTBa nIepeceyeHni MPSMBIX U IIIOCKOCTEN

QJIEKTPOHHAS IIKOJIa

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

Poccuiickas

16
CBolicTBa nIepeceyeHni MPSIMBIX U IIIOCKOCTEN 2JIEKTPOHHAs TIKOJIa
[Toctpoenue ceueHuii B nupamuie, Kyoe no Tpém
.. Poccuiickas
17  Ttoukam Ha péOpax. Co3gaHuE BEIHOCHBIX
o QJICKTPOHHAA HIKOJIa
YEpTEKEW U 3alUCh 1IAroB MOCTPOEHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
. Poccuiickas
18  rtoukam Ha p&€bpax. Co3iaHue BBIHOCHBIX
o QJICKTPOHHAaA HIKOJIa
YEpTEKEW U 3alUCh IIaroB MOCTPOEHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
" Poccuiickas
19  rtoukam Ha p€bpax. Co3aHue BBIHOCHBIX
o QJICKTPOHHAA HIKOJIa
yepTexel U 3auch H1aroB NOCTPOSHUS
[TocTpoenue ceuenuii B mupamuse, Kyoe 1o Tpém
" Poccuiickas
20  Toukam Ha p&0pax. Co3maHne BEIHOCHBIX
o DJICKTPOHHAA HIKOJIa
yepTexel U 3amuch H1aroB NOCTPOEHUS
IToBTOpenue nnanumerpun: Teopema o
Poccuiickas
21  mponopLHMOHaIBHBIX oTpe3kax. [lomodue
QJICKTPOHHAA HIIKOJIa
TPEYrOJIbHUKOB
[ToBropenue mranumerpun: Teopema Menenast.
Poccuiickas
22 Pacuersl B ceueHMsX Ha BHIHOCHBIX YEpPTEKaX.
QJICKTPOHHAA IIKOJIa
Hcropus pa3BuTus IIIaHUMETPUU U CTEPEOMETPUH
93 KonTtponbHas pabota "AKCHOMBI CTEPEOMETPHUH. Poccuiickas
Ceuenns" 3JIEKTPOHHAS IIKOJIA
B3aumHoe pacnonoxenue npsiMbIxX B
24 npoctpaHcTBe. CKpemmBaromuyecs npsiMole. Poccuiickas
[Ipu3HaKy CKpenIMBarOMNXCs IPSIMBIX. DJICKTPOHHAS LIKOJIA
[TapannensHble NpsMbIE B IPOCTPAHCTBE
25 TeopeMa 0 CYIICCTBOBAHUU U CAUHCTBCHHOCTHU Poccuiickas




IIPSIMOM NapAJICIIbHONW JAHHOM IPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U HE
JIexalen Ha TaHHou npsmoi. Jlemma o
MePECEUCHUH TTapalICIbHBIX MPSIMBIX

QJIEKTPOHHAS IIKOJIa

IJIOCKOCTBIO
[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx
Poccuiickas
26  mapasuienabHBIX NpsAMbIX. Teopema o
QJICKTPOHHAaA HIKOJIa
CKPELIMBAIOIIMNXCS MPAMBIX
[TapannensHoe npoekTupoBanre. OCHOBHbBIC
27 CBOICTBA MAPAJIEIBHOTO MPOECKTUPOBAHHUS. Poccuiickas
N3obpakenue pa3Hbx GUryp B mapamiebHOMI SJIEKTPOHHAs LIKOsIA
MPOEKIUU
LlenTpanbHasa npoekuus. Yrou ¢
Poccuiickas
28  cOHaIpaBICHHBIMH CTOPOHAMH. YTOJ MEXITY
DJICKTPOHHAA HIKOJIa
MPSIMBIMU
3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BaHUE,
Poccuiickas
29  cBsA3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
DJICKTPOHHAA HIKOJIa
IPOCTPAHCTBE
[TonsiTHS: MapayIIebHOCTD NPSMOM U MJIOCKOCTH B
39  MPOCTpaHCTBe. [Ipu3Hak napajinenbHOCTH NPIMON Poccwuiickas
U Tu1ocKocTH. CBOMCTBA NapauIeIbHOCTH MPSIMON 3JIEKTPOHHAS IKOJIA
U TUIOCKOCTH
I'eomeTpuueckne 3ajaun Ha BEIYNUCICHHUE U
Poccuiickas
31  noka3aTenbCTBO, CBSI3aHHBIE C MAPAJLIEIbHOCTHIO
o QJICKTPOHHAA IIKOJIa
IPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE
[TocTpoeHue ceueHus, MpoXoIsIIero Yepes
Poccuiickas
32  maHHYIO MPSMYIO Ha YEPTEKE U MapajuieIbHOTO

Ipyrou npssmou. Pacuér orHomenun

DJICKTPOHHAA IIKOJIa




[TapannenbHas npoekuus, IPUMEHEHUE s

o Poccuiickas
33  mocTpoeHHs CEYCHHM Ky0Oa U mapajuiesenumnesa.
o QJICKTPOHHAA HIKOJIa
CBoiicTBa napajiesIenune1a U MpU3Mbl
34 [Tapannensuble mnockoctu. Ilpusnaku Poccuiickas
NnapajiCJIbHOCTH ABYX IJIOCKOCTEMN 3JICKTPOHHAs IIKOJIa
TeopeMa 0 mapayeIbHOCTUA U €JUHCTBEHHOCTH
35 IJIOCKOCTH, MPOXOAIIECH uepe3 TOUKY, He Poccwuiickas
MPUHAJICKALLYIO JTaHHOU MIIOCKOCTH U CIEACTBHS SJICKTPOHHAS IIIKOJIA
U3 Heé
CBoiicTBa napajIebHbIX INIOCKOCTEN: O
g6 | MAPAIENLHOCTH NPSMEIX IEPECEHEHHS IPA Poccwuiickas
MEPECEUCHHH JIBYX NapaJlIeNIbHBIX IIOCKOCTEN DJIEKTPOHHAS 1IKOJIA
TpeThen
CaoiicTBa mapanenbHbIX MIIOCKOCTEN: 00
OTpEe3Kax NapajljIeIbHBIX IPSIMBIX, 3aKIFOYEHHBIX
Poccuiickas
37 | Mexny mapanienbHbIMU TUIOCKOCTSIME; O
o QJICKTPOHHAA HIKOJIa
MEePECEUCHUH MPSIMON C IBYMs NTapaJlIeIbHbBIMU
MJIOCKOCTSIMU
Poccuiickas
38  Ilotopenue: Teopema [Indaropa Ha miockocTu
OJICKTPOHHAA IIKOJIa
39 [ToBTOpEHME: TPUTOHOMETPHUS IPSAMOYTOIBHOTO Poccwuiickas
TPEYroJIbHUKA 3JICKTPOHHAsI IIKOJIa
40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO Poccwuiickas
napaicjicnmicaa 3JICKTPOHHAsI IIKOJIa
41 Brruncnenue IIMH OTPE3KOB B KyOe U Poccwuiickas
MPSIMOYTOJILHOM MapajuieJenumnese DJIEKTPOHHAS TIKOJIA
[leprieHAMKYIASIPHOCTD MPAMOU U TIIOCKOCTH.
u Poccuiickas
42  Tlpu3Hak MeprneHIuKyIIPHOCTH MPSIMON U

IIJIOCKOCTH

QJICKTPOHHAA HIKOJIa




[IeprieHAIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

o Poccuiickas
43 [Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U
QJICKTPOHHAA HIKOJIa
ILUIOCKOCTH
Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
44 MPSMOM, MPOXOASIIEN YEPE3 TOUKY IPOCTPAHCTBA Pocemiicras
P » IPOXOZAIN . P y npoctp SIICKTPOHHAS MITKOJIA
U NEPIICHAUKYIAPHOMN K IIIOCKOCTH
15 I1;mockocTH ¥ NEPIEHANKYJIISIPHBIE UM IIPSIMBIE B Poccuiickas
MHOI'OTpaHHHKaXx SJCKTpOHHAs HIKOIa
16 I1;mockocTH ¥ NEpNEHANKYJIISIPHBIE UM IIPSIMBIE B Poccuiickas
MHOFOI‘paHHI/IKaX 3HeKTp0HHaﬂ HIKOJIa
47 [Iepnenukymnsap u HaknoHHas. [loctpoenue Poccuiickas
MEPHEHINKYISAPA U3 TOUKU Ha TIPAMYIO 3IeKTPOHHAS IIKOIa
48 Ilepnienaukynsap u HakioHHas. [loctpoenue Poccuiickas
MEPHEHIUKYISAPA U3 TOUYKU HA TIPAMYIO 3JIeKTPOHHAs MIKOJIA
49 Teopema o Tpéx meprneHANKYsIpax (mpsMas u Poccuiickas
oOpatHast) JNEKTPOHHAs! LIKOJIA
50 Teopema o Tpé€x nepreHANKYIApax (Mpsmast u Poccuiickas
06paTHa5[) SJICKTPOHHAs IIKOoJIa
Poccuiickas
51 Yron Mexay CKpelMBarOIUMUCS IPSIMbIMU
QJICKTPOHHAA HIKOJIa
52 [louck neprneHANKYISAPHBIX NPSIMBIX C IIOMOILBIO Poccuiickas
MEPIECHINKYISIPHBIX IUIOCKOCTEN JIEKTPOHHAS IIKOJIa
Poccuiickas
53 OpTOoroHaJibHOE TPOECKTUPOBAHUE
QJICKTPOHHAA HIKOJIa
54 [TocTpoenue ceuenwnii kyoa, MPU3MBI, IPABUIBHOMN Poccuiickas
MMAPAMUIBI C IIOMOILBI OPTOrOHAJIBHON MPOEKIIUU JIEKTPOHHAS IIKOJIA
55 [TocTpoenue ceueHuit kyoa, MPU3MBbI, MPABUILHOMN Poccuiickas

MAPaMUIBI C IIOMOILIBI OPTOrOHAJIBHOM MPOEKIIUU

DJICKTPOHHAA IIKOJIa




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

o Poccuiickas
56  miockoctu. [TmockocTy cuMMeTpHii B
QJICKTPOHHAA HIKOJIa
MHOT'OIPAHHHUKAX
57 [Ipu3Hak neprneHauKyISIPHOCTH IPSMOU U Poccwuiickas
IIJIOCKOCTH KakK CIIECTBUE CUMMETPUHU BNIEKTPOHHAS IIKOJIA
58 [IpaBunpHBIE MHOTOTpaHHUKU. Pacuér Poccuiickas
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH DJIEKTPOHHAS 1IKOJIA
59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér Poccuiickas
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH 3JIEKTPOHHAS LIKOJIA
CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
o Poccuiickas
60  cumMmeTpus, CIBHT TOYKHU O MapaJICIbHON
o QJICKTPOHHAA HIKOJIa
MPAMOM
61 CnBur 1o HenapaJyIeIbHOW NMPAMON, U3BMEHEHUE Poccuiickas
paCCTOﬂHI/Iﬁ 3JICKTPOHHAsI IIKOJIa
62 KonrtponbHas pabora "B3anMHoe pacnonoxeHue Poccuiickas
MPSIMBIX U MJIOCKOCTEH B MpocTpaHCcTBE" DJIEKTPOHHAS 1IKOJIA
[ToBTOpEHME: yroy Mexay NpsMbBIMU Ha
Poccuiickas
63  IJIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJIIEHOM
DJICKTPOHHAA HIKOJIa
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB
64 IToBTOpEHME: YrOJ MEXKAY CKPEIIUBAOIINMUCS Poccuiickas
MPSAMBIMH B IPOCTPAHCTBE JIEKTPOHHAS LIKOJIA
65 I'eomeTpuueckue MEeTObI BEIYUCIIEHUS YIia Poccuiickas
MEXKy IPSMBIMA B MHOI'OTPaHHUKAX 3JIEKTPOHHAS LIKOJIA
66 JByrpanubiii yroj. CBONCTBO JTUHEMHBIX YIJIOB Poccuiickast
JABYTPaHHOTO yrIjia 3JICKTPOHHAsI 1IKOJIa
67 [lepnennukynspHeie miaockoctu. CBoiicTBa Poccuiickas
B3aUMHO NEPIEHIUKYISPHBIX MIJIOCKOCTEN 3JICKTPOHHAs IIKOJIA
68  [Ipu3HaK nepneHauKYISIPHOCTH IIOCKOCTEH; Poccuiickas




TEeopeMa O MPSIMOi epecedeHus ABYX IIOCKOCTEH
NEPIEeHIUKYISIPHBIX TPEThEel MIOCKOCTH

QJIEKTPOHHAS IIKOJIa

[IpssmoyromnbHbIN napasuienenunes; Kyo;

Poccuiickas

69  u3MepeHus, CBOMCTBA MPIMOYTOJIBHOTO
QJIEKTPOHHAS IIKOJIa
napajuiesienuIena
20 Teopema o nuaroHanu NpsMOYroJbHOTO Poccuiickas
napajuleeuInea u CeICTBUE U3 Hee BJICKTPOHHAs WIKONIA
CrepeoMeTpuueckre U NPUKIAJHbIE 3aJa4H,
Poccniickas
71 CBS3aHHBIC CO B3AUMHBIM PACIIOJI0KEHUEM
QJICKTPOHHAaA HIKOJIa
IPSAMBIX U IIJIOCKOCTH
[ToBTOpEeHME: CKpenBaromuecs npsMble,
Poccuiickas
72 rapajuiesIbHbIC IIOCKOCTU B CTaHAAPTHBIX
QJICKTPOHHAA HIKOJIa
MHOTI'OI'paHHHUKAaX
[Tapa napaynenbHBIX IIIOCKOCTEW HA
73 CKpEIIMBAIOMMXCA NPSAMBIX, pPACCTOSIHHUEC MCKAY Poccuiickas
CKPCIIMBAIOIMMHUCS IPSAMBIMHA B IPOCTHIX SJICKTPOHHAS IKOJIA
CUTYyaLUsIX
74 PaccrosiHME OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE Poccuiickas
OT IPSIMOM JI0 TJIOCKOCTH 3JIEKTPOHHAS IIKOJIA
Brluncnenue paccTosHUN MEXKITY
Poccniickas
75 | CKpeIUMBaIOMIMMUCS MPSMBIMHU C TOMOILBIO
o OJICKTPOHHAA IIKOJIa
MEPHEHIUKYIIAPHON IIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA IS
76 TpexrpaHHbIX yrios. Teopema IIudaropa, Poccuiickas
TEOPEMBI KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO DJIEKTPOHHAS WIKONIA
yria
77 DeMeHTHI ChEepUIECKON TeOMETPHH: Poccuiickas

T'€OAC3NYCCKHUE ITMHNUHN Ha 3emie

QJICKTPOHHAA HIKOJIa




Poccuiickas

78  KontpoisbHas pabota "Yriabl U paccTosHUS"
QJICKTPOHHAA HIKOJIa
79 CucremaTtuzanus 3HaHuid "MHOTOrpaHHUK U €r0 Poccuiickas
3JIEMEHTHI" 3JIEKTPOHHAS KON
80 [Tupamuaa. Bunsl nupamui. [IpaBunsHas Poccuiickas
nvpamua 3NIEKTPOHHAs! LIKOJIA
81 [Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI. Poccuiickas
HpaBI/IJII)Haﬂ npu3Ma SJCKTpOHHAs HIKOIa
82 [Ipsamoit napaienenunen, NpsMOyroIbHbIN Poccuiickas
napajuienenunesn, Kyo DIIEKTPOHHAS IKOJIA
o Poccuiickas
83  Brmykibie MHOTOrpanHuKkU. Teopema Ditnepa
QJICKTPOHHAaA HIKOJIa
84 Boinykiblie MHOrorpanHuku. Teopema Jitnepa. Poccuiickas
[IpaBuiIbHBIE M TIOJTYTIPABUIIBHBIE MHOTOTPAHHUKH SJICKTPOHHAS MKOJIA
Poccuiickas
85  KoutposbHas pabota "MHoOrorpaHHuKu"
QJICKTPOHHAA HIKOJIa
86 [TonsiTHe BEKTOpa Ha IJIOCKOCTH U B Poccwuiickas
IIPOCTPAHCTBE NEKTPOHHAs LIKOJIA
Poccuiickas
87  Cymma BEKTOpOB
DJICKTPOHHAA HIKOJIa
Poccuiickas
88  Pa3HOCTBH BEKTOpOB
QJICKTPOHHAA IIKOJIa
Poccuiickas
89  IlpaBwmio mapamienenumnena
OJICKTPOHHAA IIKOJIa
Poccuiickas
90  VYMHOXeHHE BEKTOpa Ha YUCIIO N —
Paznoxxenue BekTopa 1o 0a3zucy Tpéx BEKTOpOB Poccwuiickas
91 ’
HE JIXKAIUX B OJHOMN MIOCKOCTH DIIEKTPOHHAS IIKOJIA
92 HroroBast KoHTpoIbHAs paboTa (poMexKyTOIHAs Poccuiickas

aTTeCTaIus)

QJICKTPOHHAA HIKOJIa




Poccuiickas

93  CkamspHOE IPOU3BEICHUE 1
BHGKTpOHHaH IIKOJIa
94 Brrunciienue yriia Mexxay BEKTOpaMHU B 1 Poccuiickas
MIPOCTPAHCTBE ANEKTPOHHAS MIKOIa
o Poccuiickas
95  Ilpocrteitmme 3a1a49u ¢ BEKTOPAMH 1
BHGKTpOHHaH IIKOJIa
o Poccuiickas
96  IIpocreiimue 3agauu ¢ BEKTOpaMHU 1
BHCKTpOHHaﬂ IIKOJIa
o Poccwuiickas
97  Ilpocteiimue 3a1a491 ¢ BEKTOPAMH 1
BHCKTpOHHaﬂ IIKOJIa
o Poccwuiickas
98  Ilpocrteiimue 3a1a41 ¢ BEKTOPAMH 1
QJICKTPOHHAaA HIKOJIa
o Poccuiickas
99 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN 1
BHCKTpOHHaﬂ HIIKOJIa
o Poccwuiickas
100  OO6o061IeHNEe U cUCTEMATHU3AIUS 3HAHUN 1
QJICKTPOHHAA HIIKOJIa
o Poccuiickas
101  OO6oO6uIeHNEe U cUCTEMATHU3AIMs 3HAHUI 1
3J'I6KTpOHHa$I HIKOJIa
N Poccuiickas
102  O06o061IeHNEe U cUCTEMATU3AIUS 3HAHUN 1
QJICKTPOHHAA HIIKOJIa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [ToBTopenue Temsl "KoopauHaTel BEeKTOpa Ha 1 Poccwiickas
IIJIOCKOCTH U B IpOCTpaHcTBe" 3JICKTPOHHAs IIKOJIA
5 [ToBTopenue Temsl "CkansipHOE TPOU3BEICHUE 1 Poccuiickas
BeKTOpOB" 3JIEKTPOHHAs IIKOJIa
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1 Poccuiickas
BEKTOpPaMHU B MPOCTpAHCTBE" 3JICKTPOHHAs IIKOJIA
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMO, 1 Poccuiickas
MPOXOAAIIEeH uepe3 1Be TOUKHu" 9JICKTPOHHAS IIKOJIA
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, YDAaBHEHUE 1 Poccuiickas
IIJIIOCKOCTH B OTPE3Kax 9JICKTPOHHAs IIKOJIa
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPABHEHUE 1 Poccuiickas
IINIOCKOCTH B OTPE3Kax JJICKTPOHHAas IIKOoJIa
Poccuiickas
KTOPHOE MPOU3BEIACHU
7 | BekropHoe npou3BeeHHUE 1
QJICKTPOHHAA HIKOJIa
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1 Poccuiickast
IporpaMMHpOBaHHUEC JJIEKTPOHHAS IIKOJIA
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE 1 Poccuiickas
MporpaMMHUpPOBaHUE JIEKTPOHHAS IIKOJNIA
10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1 Poccwuiickas
MPSIMBIMU B MHOTOTPaHHHKAX JIEKTPOHHAS TIKOJIA
11 AHaIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1 Poccuiickas
IIJIOCKOCTSIMM B MHOTOTPAHHUKAX DJIEKTPOHHAS 1IKOJIA
12 ®opmyna pacCTOSHHS OT TOYKH JI0 MJIOCKOCTH B 1 Poccuiickas




KOOPAHMHATAX

QJIEKTPOHHAS IIKOJIa

Haxoxnenue paccTostHui OT TOUKHU J10

Poccuiickas

13
TUIOCKOCTH B KyOe 3JIEKTPOHHAs! LIKOJIA

14 Haxoxnenue paccTosiHui OT TOUKHU J10 Poccuiickas
IIJIOCKOCTH B IPABUJIBHOW NMUPAMHU/JIE BJICKTPOHHAs IIKOJIA

15 KonrponsHas pabora "AHanutuueckas Poccuiickas
reometpus"” 3JIEKTPOHHAS KON

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE Poccuiickas
MHOTOT'PAHHUKH 3JIEKTPOHHASI IIKOJIA

Poccuiickas
17  CeueHus MHOTOTPaHHHKOB: METOJ CJIE/IOB
QJICKTPOHHAaA HIKOJIa

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE Poccuiickas
IIJIOCKOCTH, NEPECEYEHUS IPSAMBIX U INIOCKOCTEN SJICKTPOHHAS IIIKOJIa

19 [TapannenpHbIe IPSMBIE U IUNIOCKOCTH: Poccuiickas
MapaJyIeIbHbIE CEYEHUS 3JIEKTPOHHAS LIKOJIA

20 [TapannenpHble IPSAMBIE U IUIOCKOCTH: PACYET Poccuiickas
OTHOIIIEHUI SIIEKTPOHHAS MIKOJIA

21 [TapamtenpHble NpsIMBIE U IIJIOCKOCTH: YIJIBI Poccuiickas
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU BJIEKTPOHHAS IIKOJIA
[TepnienAuKyIsApHBIE IPSAMBIE U INIOCKOCTH:

29 CTaHJIapTHBIE MTAPbI NIEPIIECHIUKYIISIPHBIX Poccuiickas
IIJIOCKOCTEN U MMpsAMBIX, CHMMCTPUHN 3JIEKTPOHHAs LIKOJIA
MHOTOTPAaHHUKOB

23 [TepnienAuKyIsApHBIE IPSAMBIE U IUNIOCKOCTH: Poccuiickas
TeopeMa O TPEX NEPIEHAUKYJIIAPAX 3JICKTPOHHAS IIKOJIA

24 [lepnenauKkynsipHbIE TPSAMBIE U INIOCKOCTH: Poccuiickas
BBIYMCIICHUS JUIMH B MHOT'OI'PaHHUKAaX DJIEKTPOHHAS 1IKOJIA

25  TloBTopenwme: MIIOIAAX MHOTOYTOJLHUKOB, Poccuiickast




(hOpMyIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

QJIEKTPOHHAS IIKOJIa

HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

Poccuiickas

26 OPMYIJIBI JUIS TJIOIIAIEH, COOOpaKEHUS
bop 6y a maacH, P SIIEKTPOHHAS MITKOJIA
rnoxoous
[ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIUKOB,
. Poccuiickas
27 | Gopmymsl Ui IJIOMIAAEH, COOOpaKeHHS
6 QJICKTPOHHAA HIKOJIa
noxoous
[Tnomany cedeHnit MHOTOTPAaHHUKOB: TIJIOIA TN
o Poccuiickas
28 | TOBEpXHOCTEH, pa3pe3aHus Ha YacTH,
QJICKTPOHHAaA HIKOJIa
COOOpaKEeHHS TIOTO0MS
[Tnomanu ceveHnii MHOTOTPAaHHUKOB: TUTOIIATN
o Poccutickas
29 | MOBepXHOCTEH, pa3pe3aHus Ha YacTH,
QJICKTPOHHAA HIIKOJIa
CO00pakeHUsI MOA00HS
30 Kontponbnas padota "[loBTopenue: Poccuiickas
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPaHHUKOB" BJIEKTPOHHAS IIKOJIA
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Poccuiickas
napaJuiesenuIena JJICKTPOHHAas IIKOJIa
39 3amaun 00 yaABOEHUH Ky0Oa, 0 KBajpaType Kyo0a; Poccuiickas
O TPUCCKIUHU yIJa 3JICKTPOHHAs LIKOJIa
33 CTepCOMeTpI/I'-IeCKI/Ie 3aJa4u, CBA3aHHBIC C Poccuiickas
00BEMOM TIPSMOYTOJIBHOTO TTapasuIesenuIe 1a 3JIEKTPOHHAs IIKOJIA
[IpuknanHble 3a1a4u, CBSI3aHHBIE C
. Poccuiickas
34 | BpIUHMCIIEHHEM 00BEMA MPSIMOYTOIHLHOTO
OJICKTPOHHAA IIKOJIa
napajuiesienumnesa
" o Poccutickas
35  OO0BEéM npsmMoi IPU3MBI
DJICKTPOHHAA IIKOJIa
Poccutickas
36 | CrepeomMeTpHYecKHe 3a/1a4uu, CBI3aHHBIC C

QJICKTPOHHAA HIKOJIa




BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

[Ipuknagaeie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

Poccuiickas

37
MPSAMON MPU3MBbI 3JIEKTPOHHAS IIKOJIA
Brruncnenne 060bEMOB Tel ¢ TOMOIIbIO
. " o Poccuiickas
38 | ompenenéunoro unTerpanga. O6bEM HaKIIOHHON
QJICKTPOHHAA HIKOJIa
MIPU3MBI
39 Brrauciienne 06EMOB Tell C TOMOIIBIO Poccuiickas
onpeaenéHHoro uurerpana. O0bEM MUpaMuIbI 2JIEKTPOHHASA TIKOJIA
40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE Poccuiickas
00BEMOB nmupamMu/J € 06HII/IM YrijioMm 3JICKTPOHHAs IIKOJIa
41 dopmyna 00béma nmupamuabl. OTHOIIEHUE Poccuiickas
00BEMOB MUPAMUJL C OOIIUM YTIIOM 9JICKTPOHHAS LIKOJIA
42 CTepGOMeTpI/I‘{eCKI/Ie 3aJla4M, CBA3aHHBIC C Poccuiickas
00bEMaMK HAKJIOHHOW TTPU3MBI 3JIEKTPOHHAS LIKOJIA
43 CTepGOMeTpI/I‘{eCKI/Ie 3aJla4M, CBA3aHHBIC C Poccuiickas
00BEMaMuU MUpaMHAJbl SJCKTpOHHAs HIKOJIa
m [Tpuknanneie 3agaun no reme "OO6bEMBI TEN", Poccuiickas
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI 2JIEKTPOHHAS TIKOJIA
45 [Tpuknagueie 3agaun no Teme "OO0BEMEBI TEN", Poccuiickast
CBSI3aHHBIE C 00HEMOM MUPAMHUIBI 5IEKTPOHHAs MIKOJIA
16 [Tpumenenue o0bEMOB. Brruncienue Poccuiickas
pacCToAHUA A0 IMMIIOCKOCTU 3JICKTPOHHAsI IIKOJIa
.. Poccuiickas
47  KoutponpHas pabora "O0bEM MHOTOrpaHHHUKA"
OJICKTPOHHAA IIKOJIa
48 [Hunuaapudeckas TOBEPXHOCTh, 00pa3yromre Poccuiickas
UMIMHIPUYECKON TTOBEPXHOCTH DJIEKTPOHHAS 1IKOJIA
49 Humsap. [pssmoit KpyroBOM LHUIAUHADP. Poccwuiickas

[Tmomaae MOBEPXHOCTH TUTUHIPA

QJICKTPOHHAA HIKOJIa




Konnueckasi moBepxXHOCTh, 00pa3yromme

Poccuiickas

50
KOHUYecKoii moBepxHoctu. Konyc 3JIEKTPOHHAS TIKOJIA
51 CeueHure KOHYCa TUNIOCKOCTHIO, TapaJIICIbHON Poccwuiickas
INIOCKOCTHU OCHOBAHUA SJICKTPOHHAS IIKOJIa
59 Yceu€nnsiii konyc. M300pakeHre KOHYCOB U Poccuiickas
yCEUEHHBIX KOHYCOB 3JICKTPOHHas LLIKOJIA
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU Poccwuiickas
MOBEPXHOCTH KOHYCa 3JIEKTPOHHAS TIKOJIA
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU Poccwuiickas
HOBerHOCTH KOHyca QJICKTPOHHAA HIKOJIa
CrepeomeTprueckue 3ajauu Ha I0Ka3aTeIbCTBO
. Poccuiickas
55 | ¥ BBIYHCIIEHUE, IOCTPOCHUEM CEUCHUIA
QJICKTPOHHAaA HIKOJIa
LHUIUHpPA, KOHYCa
CrepeomeTprueckue 3aa4M Ha I0Ka3aTeIbCTBO
. Poccuiickas
56 | ¥ BBIYHCIIEHUE, IOCTPOCHUEM CEUCHUIA
QJICKTPOHHAA HIIKOJIa
LUUJIMHpPA, KOHYCa
Poccuiickas
57 | Ilpuknamguble 3a7a41, CBSI3aHHbBIE C [IMJIMHIAPOM
QJICKTPOHHAA HIKOJIa
Poccuiickas
58 | IlpuknagHble 3a7a4u, CBSI3aHHBIE C IIUIHHIPOM
OJICKTPOHHAA IIKOJIa
Poccuiickas
59  Cdepa u map
OJICKTPOHHAA IIKOJIa
[Tepecedyenue cdepsl u mapa ¢ MmI0CKOCTHIO.
Poccuiickas
60 | Kacanwue mapa u cdepbl IIIOCKOCThIO. Bua n
QJICKTPOHHAA HIKOJIa
n300paxkeHue mapa
[Tepeceuenue ceps! u mapa ¢ MIOCKOCTHIO.
Poccuiickas
61 Kacanue mapa u cdepsl IIocKocTbio. Bua n
QJICKTPOHHAA HIKOJIa
n300pakeHHE mapa
62  VYpasuenwue coepsl. [Tnomans chepsr u eé Poccuiickas




qacTen

QJIEKTPOHHAS IIKOJIa

Poccuiickas
63 | Cummetpus cdepsl U mmapa
QJIEKTPOHHASA IIKOJIa
CrepeomeTpHuueckue 3aauu Ha I0Ka3aTeIbCTBO
. Poccuiickas
64 | W BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
. QJICKTPOHHAA HIKOJIa
IIOCTPOEHUEM HUX CEYEHHH MIOCKOCTHIO
CrepeomeTprueckue 3aa4u Ha I0Ka3aTeIbCTBO
o Poccuiickas
65 | ¥ BBEIYHCIICHUE, CBSI3aHHBIC CO CEpOl U IapoM,
o QJICKTPOHHAaA HIKOJIa
MIOCTPOECHUEM UX CEUEHHH MIOCKOCThIO
66 [TpuknanHbie 3a1a49m, CBsI3aHHBIC CO chepoii n Poccuiickas
mapOM QJICKTPOHHAA HIKOJIa
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
Poccuiickas
67 | BBIYMCIICHUS B OKPYXKHOCTH, CTaHJapTHBIE
6 QJICKTPOHHAA HIKOJIa
noaoous
68 Pa3znuunbie KOMOMHALIMY TeI BpallleHUs U Poccuiickas
MHOT'OTPaHHUKOB 3JIEKTPOHHAS TIKOJIA
69 3amauu o Teme "Tera u MOBEpPXHOCTH Poccuiickas
BpaHIeHI/ISI" 3JIEKTPOHHAS IIKOJIA
70 3amauu o Teme "Tena U MOBEPXHOCTH Poccuiickas
BpauieHus" 57IeKTPOHHAS IIKOIA
71 KonrtponbHas padora "Tena 1 moBepXxHOCTH Poccniickas
BpauieHus" 57IeKTPOHHAS IIKOIA
7 O6veém mumuHapa. Teopema 06 00bEME MPSIMOTO Poccuiickas
HI/IJII/IH)Ipa QJICKTPOHHAA HIKOJIa
73 Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO Poccuiickas
onpeaenéHHoro uurerpana. O0bpEM KoHyca DJIEKTPOHHAS 1IKOJIA
74 [Tnomaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTH Poccuiickas

KOHyca

DJICKTPOHHAA IIKOJIa




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

Poccuiickas

75
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa 3JIEKTPOHHAS 1IKOJIA
76 [Tpuknaaneie 3agaun o Teme "O0bEMBI U Poccuiickas
Iiouia iy noBepxHocrei ren"” 3JIEKTPOHHASI IIKOJIA
O6béM mrapa u mapoBoro cexkropa. Teopema 00
o0béme mapa. [Imomans chepsr.
Poccuiickas
77 | CrepeomeTpuyecKue 3a/1a4u, CBSI3aHHBIE C
. QJICKTPOHHAA HIKOJIa
BBIYHCIICHHEM 00BbEMOB II1apa, MapoBOTO
CErMEHTAa U 1IapOBOI'0 CEKTOpa
[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
7g | CBASAHHBIE C 00BEMOM I1apa U TIIOIIAIBI0 Poccuiickas
cdepbl. COOTHOILIEHUS MEXKY TUIOMIAIIMU 3JIEKTPOHHAS 1IKOJIA
MMOBEPXHOCTEH U 00bEMaMH TOTIOOHBIX TEJ
[Tono6HbIe Tena B mpocTpaHCcTBe. M3MeHeHHe
79 o0BbEma npu nogobuun. CTepeomMeTpudecKue Poccuiickas
3a/1a4M, CBS3aHHbBIE C BBIYMCIEHHEM 00BEMOB 3JIEKTPOHHAS IKOJIA
TeJ U TUIONIaIel MOBEpXHOCTEN
80 KonrtponsHas pabdota "[Tnomaau noBepxHoCTH Poccuiickas
1 00bEMBI KPYTJIBIX TET" 3JIEKTPOHHAs LIKOJIA
JIBrxenus npoctpancTBa. OTOOpaKeHUS.
Poccuiickas
81 | JIBmwxkenus u paBeHCTBO uryp. Odmue
o o QJICKTPOHHAA HIKOJIa
CBOMCTBA JBKEHUN
Buael 1BukeHunil: napajiesbHbIN IEPEHOC,
Poccuiickas
82  ueHTpasibHAs CHMMETPUS, 3epKaTbHas
o QJICKTPOHHAA HIKOJIa
CUMMETPHSI, TOBOPOT BOKPYT MIPSIMOi
83 [IpeobpazoBanus nmomobwus. [Ipsmas u chepa Poccuiickas
9ﬁﬂepa 3JIEKTPOHHAS IIKOJIA
Poccuiickas
84 | I'eomerpuyeckue 3a1aun Ha IPUMEHEHUE

QJICKTPOHHAA HIKOJIa




JIBUKCHUS

KontponbHas padota "BekTopsl B

Poccuiickas

8 npocrpaHcrae” 3JIEKTPOHHASI IIKOJIA
O6o06maromiee moBTopeHue 11 MOHITHI 1

86 MeToJ10B Kypca reometpun 10—11 kaccos, Poccuiickas
cucrtemaTtusanus 3Hanuil: "l[lapamienbHoCTh 5IeKTPOHHAs MIKOJIA
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
O6o06maromee moBTopeHue 11 MOHITHI 1

87 MeToA0B Kypca reomerpun 10—11 knaccos, Poccuiickas
cucTtemaTusanus 3HaHuil: "BekTopsl B 5IeKTPOHHAs IIKONIA
npoctpaHctae"
Oo6o06maromee nmoBTopenue 11 nmoHsTHH U

gg  MCTOMOB Kypca reoMeTpun 10-11 xnaccos, Poccuiickas
cUCTeMaTHu3alus 3HaHuii: "BekTopsl B 3JIEKTPOHHAs TIKOJIA
npocTpaHcTae”
O6o6mmatonee nopropenue 11 nonsruii u

89 MeToa0B Kypca reomerpun 10—11 xmaccos, Poccuiickas
cucTeMaTu3anys 3Hanuii: "O0beM 5IeKTPOHHAS IIKOIa
MHOIOrpaHHHUKa"
O6o0maromiee moBTopeHue 11 moHITHI 1

90 MeToJI0B Kypca reomerpun 1011 kimaccos, Poccuiickast
cucTeMaTu3anus 3Hanuii: "O0beM 5IEKTPOHHAs MIKOJIA
MHOrOrpaHHHuKa"
O6o6mmatomiee nopropenue 11 nonsruii u

o1 MeTOJ10B Kypca reometpun 10—11 kmaccos, Poccuiickast
cucremMaru3anus 3HaHui: "[lmomanu 3JIEKTPOHHAS LIKOJIA
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92 | OO6obmaromniee noropenue 11 nmousaTuit u Poceniickas

QJICKTPOHHAA HIKOJIa




MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIbIX Ten"

HTorosas KOHTpOJIbHASA paboTa

Poccuiickas

93
(mpomexyTo4yHas aTTecTalus) 3JIEKTPOHHAs! LIKOJIA
94 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus Poccuiickas
3HaHUH 5IeKTPOHHAs MIKONIA
95 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus Poccuiickas
3HaHUH 5IeKTPOHHAs IIKONIA
HcTopus pa3BUTHSA CTEPEOMETPUH KaK HAYKU U
. Poccuiickas
96 e ponb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
o QJICKTPOHHAA HIKOJIa
Y KOMITBIOTEPHBIX TEXHOIOTUN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U
" Poccuiickas
97  e€ ponb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
o QJICKTPOHHAA HIKOJIa
Y KOMITBIOTEPHBIX TEXHOIOTUN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U
.. Poccuiickas
98 e poiab B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
o QJICKTPOHHAA IIKOJIa
Y KOMITBIOTEPHBIX TEXHOIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H
.. Poccuiickas
99 e poib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
o OJICKTPOHHAA IIKOJIa
Y KOMITBIOTEPHBIX TEXHOJIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H
" Poccuiickas
100 | e€ poisib B pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX
o QJICKTPOHHAA HIKOJIa
Y KOMITBIOTEPHBIX TEXHOJIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
" Poccuiickas
101  e€ poJsib B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX
o QJICKTPOHHAA HIKOJIa
1 KOMIIBIOTEPHBIX TEXHOJIOT U
102 ' Hcropus pa3BUTHs CTEPEOMETPUN KaK HAYKU U Poccuiickas




€€ poJib B PA3BUTHM COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUI

QJIEKTPOHHAS IIKOJIa

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. ['eomerpust, 10 xknace/ Mepsmsk A.I'., Homuposckuii JI.A.,
[Tonskor B.M.; mox pemxakuueit [lonoasckoro B.E., OGmiecTBo ¢ orpaHMuYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®»; AkunoHepHoe
obmectBo «M3maTenscTBO «IIpocBeiieHne»

* Maremaruka. ['eometpus, 11 kimace/ Mepsnsak A.I'., Homuposckuii JI.A.,
[Tonskor B.M.; nmox pemxakuueit I[lononasckoro B.E., OGmiecTBoO ¢ orpaHMYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®»; AkunoHepHoe
obmectBo «M3maTenscTBO «IIpocBemieHne»

* MaTeMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSI.
['eomerpus, 11 xknacc/ Cmupnos B.A., Cmupnosa .M., O61ecTBoO ¢
OrpaHu4YeHHON OTBETCTBEHHOCTHIO « IOl MHEMO3MHA»

* MaTteMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaIu3a, FEOMETPHSI.
['eometpus, 11 kiacc/ I'yceB B.A., Pyoun A.T'., O01iecTBO ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «banaccy
* 'eomerpus. 10-11 kmaccel: ydeOHUK 11711 00pa30BaTEIIbHBIX OpraHu3aIiiii /
AranacsH JI. C., byry3oB B. @., Kagomues C. b. u np. M. : IIpocsemenue, 2019.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

* Poccuiickuii mopTan oTKpbeITOro oopaszosanus http://www.openet.edu.ru/

» OeniepanbHBIA HHCTUTYT MEarornyeckux u3mepenui http://www.fipi.ru/

* [Toptan undopmanmonHoM moaAepKku EquHOTO TOcy1apcTBEHHOTO SK3aMeHa
http://www.ege.edu.ru/

* MOCKOBCKUH LIEHTP HEMPEPHIBHOI'O MAaTEMATUUECKOTO 00pa30BaHUs
http://www.mccme.ru/

» Equnas kosutekius nudpoBbix oOpa3oBareabHbIx pecypco http://school-
collection.edu.ru/

* Caiitr YMK CmupHOBBIX 0 reomeTpun aiist 7-11 kimaccos
http://geometry2006.narod.ru/ I'eomeTpusi — 3JEKTPOHHBI#
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