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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOpMUpyeMOE€  TpU  HU3YyYEHUU
00y4aIOIUMUCS MOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIJIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUH 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeamMeTHOoN obnactu «Marematuka u
uHpopMaTuka»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIIEIIHOTO Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUThH
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS paCllO3HAaBaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHU PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHHs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTeJIbCTB  IpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIILHO M TIOCTYIIATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB A
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumier, NOPSAMOYIOJIBHBIM — MHapajulesieNuNne]] U  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamubl. lIpaBuibHbIE MHOTOIpaHHUKM: IpaBWJIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3ammHoe pacmoioxxeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEmMeE
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas oKkojo wwinHapa. Ilepeceuenne cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEUYEHUsI KOHyca (mapasulelibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauumu Haja BeEKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHH B JAPYTHX HAyKax, TEXHOJOTrHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHIKEHUNW HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHU, pacCyXI€HU, BOCIPUUMYNUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaMm  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON U COIMAIBLHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [IJI1 PAa3BUTHS ILUBUJIM3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBAThH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHMSI U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIECHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PEUICHUHU 3a/auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pachpeleisaTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHCTBUA C JAPYTMMH WICHAMH KOMaHJIbl, OLIEHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacrmo3HaBaThb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEH  MHOIOIPaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U TUIOMIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINMCAaHHBIM OKOJIO cepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WJIN TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO OMNEPUPOBATH TMOHATHUSMHU, CBSI3AHHBIMU C JIBJKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BpAIICHHS: CEYEHUs LIMIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHH U  TEOpPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
https://urok.1c.ru/
1 BBenenue B ctepeoMeTpuio 23 1 4 http://fcior.edu.ru
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1 1 https://urok.1c.ru/
IIPOCTPAHCTBE
3 [TapamenpHOCTB IPSIMBIX U IUVIOCKOCTEH B 8 1 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [lepneHUKyYISIPHOCTD MPSAMBIX U o5 1 https://urok.1c.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE http://fcior.edu.ru
5 VYriel 1 paccTosTHUA 16 1 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpanHuku 7 1 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BexkTopsl B mpocTpaHcTBe 12 1 https://urok.1c.ru/
[ToBTOpEHUE, 000OIIEHNE U CHCTEMATU3AIIHS https:/furok. 1./
8 BHaHvaI) ’ B B 5 2 http://fcior.edu.ru
http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 9



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

Ne i/

Tema ypoka

OcHoBHbIE IIpaBUIIA
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaliebHbIX
PSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsaTus crepeomerpun:
TOYKa, IIpsiMasi, IJIOCKOCTb,
IpoCcTpaHcTBO. OCHOBHBIE
IpaBuiia H300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSIMbIX
(OTpe3KOB), cepeHBI
oTpe3Ka

[TonsiTyst: mepecekaronecs
IUIOCKOCTH,
nepeceKaroImuecs npsmas u
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO

[TonsTHs: mepecekaronuecs
IJIOCKOCTH,
nepeceKaroIInecs mpsmas u
IJIOCKOCTh;
MOJTYIIPOCTPAHCTBO

MNOYPOUYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

Jdara nzyyenus

Beero KoHnTtpoJsb-
Hble padoThI
1
1
1
1

IIpakTuyec-
KHe padoThl

Ilnan

05.09.2023

06.09.2023

07.09.2023

12.09.2023

dakr

DJIeKTPOHHbIE

uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

https://urok.1c.ru/

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

BxonxHasi KOHTpPOJIbHAA
padora

13.09.2023

https://urok.1c.ru/

http://fcior.edu.ru

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
POCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

14.09.2023

https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUH U
MIepPBBIC CJIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
IMEPBLIC CIICACTBHA U3 HUX

19.09.2023

20.09.2023

https://urok.1c.ru/

https://urok.1c.ru/

10

11-12

AKCHOMBI CTEPEOMETPUH U
MIEpPBBIC CJICJCTBUS U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
1 IIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTEM

IIpakTyeckas padora Nel
«H300paxxkenue cedyeHn
NMpaMuIbl, Ky0a u
NPHU3Mbl, KOTOpPbIE
NPOXOAAT Yepe3 ux péopa.»

N300pakeHne nepeceveHus
TIOJTYYEHHBIX TIOCKOCTEH.

21.09.2023

26.09.2023

27.09.2023
28.09.2023

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

13

PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Ppa3HBIMH LIBETAaMU

03.10.2023

14-15

Merton cnenoB s

04.10.2023
05.10.2023

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

MMOCTPOEHUS CEUCHUI

16

17

18-19

20

21-22

23

24

Merton cienos i
MOCTPOEHUS CEUCHUM.
CBolicTBa niepeceyeHuit
IPSMBIX U IIJIOCKOCTEMN

IpakTnyeckas padora Ne2
«IlocTpoenne ceyennii B
nupamuje, Kyoe mo Tpém
TOYKAM Ha péopax»
[ToBTOpEHME MIIAHUMETPUU:
Teopema o
MIPOTTOPITMOHATBHBIX
orpeskax. [Tomobue
TPEYTrOJIbHUKOB

IIpakTnyeckas padora Ne3
«Co31aHHMe BBIHOCHBIX
yepTesKkeil U 3aNUCh 1IAr0B
MOCTPOEHHD)

IloBTOpEHKE TUIAHUMETPUH:
Teopema Menenas. Pacuerst
B CEUCHMSAX HA BHIHOCHBIX
yeprexax. Mcropus
pPa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUN

KonTposbnas padora
Nel" Axkcuombl
crepeomerpun. Ceuenus'"

Bzaumnoe PAaCIIOJIOKCHUC

10.10.2023

11.10.2023

12.10.2023
17.10.2023

18.10.2023

19.10.2023
24.10.2023

25.10.2023

26.10.2023

https://urok.1c.ru/

http://fcior.edu.ru

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/


https://urok.1c.ru/
https://urok.1c.ru/

25

MPSIMBIX B POCTPAHCTBE.
CkpeuBaroyecs npsmele.
[Ipusznaku
CKPEIIUBAIOIIUXCS TPSIMBbIX.
[TapannenpHble MpsIMbIE B
MIPOCTPAHCTBE

Teopema o cyiecTBOBaHUH
U €IMHCTBEHHOCTHU MPSIMOU
napasuieibHON JaHHOU
MPSMOM, MPOXOASIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIlen Ha TaHHOMN
npsMoi. Jlemma o
MEePECCUCHUH MapauIeIbHBIX
HPSIMBIX TIOCKOCTHIO

07.11.2023

https://urok.1c.ru/

http://www.fipi.ru/

26

[TapamiensHOCTB Tpex
npsaMbIxX. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.
Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

08.11.2023

https://urok.1c.ru/

27

IIpakTHyeckas padora Ned
«ITapajanenbHoe
NPOeKTHPOBaHUE.
H3006pakenne pa3HbIxX
(¢uryp B napajuie1bHOH
NPOeKIHN»

09.11.2023

https://urok.1c.ru/

28

I{eHTpanbHas TPOEKIUSI.
VYroi ¢ coHanpaBIeHHBIMA
CTOpPOHaMH. YTOJ MEXAY

14.11.2023

https://urok.1c.ru/


https://urok.1c.ru/

MMPpAMBbIMHA

29

30

3agauun Ha J0Ka3aTeNbCTBO U
UCCIIEIOBAaHKE, CBSI3aHHBIE C
PacIoJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapayIeIbHOCTh
IIPSIMOM U TUNIOCKOCTH B
npoctpanctse. [Ipu3Hax
[IapaJUIEIbHOCTH IPSIMOU 1
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU 1
IJIOCKOCTH

15.11.2023

16.11.2023

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JI0KA3aTeJIbCTBO, CBA3aHHbBIC
C MapajuIeIbHOCTHIO MPSMBIX
Y TIOCKOCTEN B
MIPOCTPAHCTBE

21.11.2023

https://urok.1c.ru/

32

IToctpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4epTekKe U
NapajuieJIbHOTO APYron
npssMoil. Pacu€r oTHOLIEHM

22.11.2023

https://urok.1c.ru/

http://mwww.fipi.ru/

33

IIpakTuyeckas padora Ne5
«ITapajnenbHasn
npoeKkuys, NpUMeHeHue
JJIS IOCTPOCHUSA CeYeHUH
Ky0a u napaJsiejenunena»

23.11.2023

https://urok.1c.ru/

34

[TapannenbHbIE IIIOCKOCTH.

28.11.2023

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

[Ipu3Haky napauieIbHOCTH
JIBYX TIJIOCKOCTEMH

35

Teopema 0 napauieIbHOCTH
U €CAUHCTBCHHOCTHU
IJIOCKOCTH, IMPOXOISIIEH
yepe3 TOUKy, He
MIPUHAISKALYIO TaHHOU
IIJIOCKOCTH U CJIECTBUS U3
HEE

29.11.2023

https://urok.1c.ru/

http://www.fipi.ru/

36

37

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaJUIEIbHOCTH IIPSIMBIX
IIepeceYeHus Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKIY
napauiCJIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHUH NPSMOU €
ABYMS ITapaJlJICIbHBIMUA
IIJIOCKOCTSIMU

30.11.2023

05.12.2023

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

38

IToBTOpEHME: TEOpEMa
[Tudaropa Ha MIOCKOCTH.
IToBTOpEHME:
TPUTOHOMETPHUS

06.12.2023

https://urok.1c.ru/


https://urok.1c.ru/
https://urok.1c.ru/

IPSIMOYTOJIBHOT'O
TpeyrojbHUKa

39

40

41-42

43

44-45

46-47

48-49

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

Brruncienue JiMH OTpe3KOB
B KyO€ U PsIMOYTOJIbBHOM
napajuieJenunesie

[TepnieHIUKYIAPHOCTD
IPSIMOM U TUIOCKOCTH.
[Tpuznak
NEPIEHIUKYJIIPHOCTH
IIPSIMOM U INIOCKOCTH

Teopema o cyiecTBOBaHUHI
Y €AMHCTBEHHOCTH IPSIMOH,
IPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePHEHANKYIIIPHOHN K
IIJIOCKOCTH

II;mockoctu u
NEePHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
[lepnenaukynsp u
HakioHHas. [loctpoeHune
NEePHEHANKYIISIPA U3 TOUKH
Ha IPsIMYIO

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast
u oOpaTHas)

07.12.2023

12.12.2023

13.12.2023
14.12.2023

19.12.2023

20.12.2023
21.12.2023

26.12.2023
27.12.2023

28.12.2023
09.01.2024

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/


https://urok.1c.ru/
https://urok.1c.ru/

50

Yron mexny
CKPEITUBAOIIMMUCS
MIPSIMBIMU

10.01.2024

https://urok.1c.ru/

o1

[Touck neprieHIMKyISIPHBIX
MPSIMBIX C MIOMOIIBIO
NepHEHINKYISIPHBIX
IUIOCKOCTEH

11.01.2024

https://urok.1c.ru/

52-53

OpTtoronanbHoOe
MIPOCKTUPOBAHHUE

16.01.2024
17.01.2024

https://urok.1c.ru/

54

55

IIpakTHyeckas padora Ne6
«IlocTpoenue ceyeHmni
Ky0a, npu3MmBbl,
NPaBHJIbHON MUPaAMHUJBI €
MOMOIIbI0 OPTOTOHAJIBHOM
NPOCKIUN»

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOTpaHHHUKaX

18.01.2024

23.01.2024

https://urok.1c.ru/

https://urok.1c.ru/

56

[Ipn3nak
NEePIEHANKYJIAPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUU

24.01.2024

https://urok.1c.ru/

57-58

IIpaBunpHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH JI0
1ockocTH. CrocoObl
OMYCTUTb NMEPIECHIUKYISPBL:

25.01.2024
30.01.2024

https://urok.1c.ru/

http://www.fipi.ru/


https://urok.1c.ru/

CUMMETpHUSI, CABUT TOUYKHU I10
napasuieibHON psMOi

59

60

61

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHUE
paccTosHui

KonTpoasnas padora Ne2
"B3auMHOe pacnosioxkeHue
NPSMBIX U IJIOCKOCTEl B
npocrpancrse"

[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETpPHS B
IMPONU3BOJILHOM
TPEYrOJIbHHUKE, TEOPEMA
KocHuHYCOB. [IoBTOpeHue:
YIOJI MEXIY
CKPELIUBAIOIIMMUCS
IIPSAMBIMU B IIPOCTPAHCTBE

31.01.2024

01.02.2024

06.02.2024

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

62

I'eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

07.02.2024

https://urok.1c.ru/

63

64

JIByrpaHHBI yrou.
CBOICTBO JIMHEWHBIX YIIIOB

JIBYTPAHHOTO yTiia
[lepneHnuKynsipHbIE
miockoct. CBOKMCTBA
B3aMHO
MEPIECHIUKYIISPHBIX

08.02.2024

13.02.2024

https://urok.1c.ru/

https://urok.1c.ru/



https://urok.1c.ru/

IJIOCKOCTEN

65

[Ipusnak
NEPIEHANKYJIAPHOCTH
IJIOCKOCTEN; TEOpeEMa O
IIPSIMOM TIEpeceueHus IByX
IIJIOCKOCTEMN
NEePHEHANKYIISIPHBIX TPEThEU
IIJIOCKOCTH

14.02.2024

https://urok.1c.ru/

http://www.fipi.ru/

66

[IpssmMOyTOIBHBII
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenune1a

15.02.2024

https://urok.1c.ru/

67

Teopema o quaroHayu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEACTBHE U3 HEE

20.02.2024

https://urok.1c.ru/

68

CrepeomeTpuuecKkue u
MIPHUKJTATHBIC 33]Ia9H,
CBsI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
TIOCKOCTH

21.02.2024

https://urok.1c.ru/

69

IToBTOpEHwue:
CKPELIMBAIOIIMECS MPSIMBIE,
napaJuleJIbHbIE IIIOCKOCTH B
CTaHJApPTHBIX
MHOT'OI'PaHHHUKAX

27.02.2024

https://urok.1c.ru/

70

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha

28.02.2024

http://www.fipi.ru/



https://urok.1c.ru/

71

CKPELIMBAIOIINXCS MPAMBIX,
PACCTOSTHUE MEXKTY
CKPEITUBAIOIIUMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUAX

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMO¥ /10 TIJIOCKOCTH

29.02.2024

https://urok.1c.ru/

72

Brluncnenue paccTosHuAM
MEXIYy CKPEIBAOLIIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPIECHIUKYIIIPHON
IUIOCKOCTH

05.03.2024

https://urok.1c.ru/

73

74

TpéxrpanHslii yroi,
HEpaBEHCTBA JJIs
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOpPEeMbI KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO
yria

DneMeHTHI chepuyecKoit
TreOMETPHUH: Te0JIe3NIECKUe
JMHUM Ha 3eMiie

06.03.2024

07.03.2024

https://urok.1c.ru/

http://mwww.fipi.ru/

https://urok.1c.ru/

75

76

77

Kontpoabnas padora Ne3
"¥Yriasbl 4 paccrossHusa"
CucremaTuzanus 3HaHUN
"MHOTrorpaHHHK 1 €ro
3J€MEHTHI"

IIupamua. Bunasl nupamun.

12.03.2024

13.03.2024

14.03.2024

https://urok.1c.ru/

https://urok.1c.ru/


https://urok.1c.ru/

[IpaBunbHas nupamuaa

78

79

80

[Tpuzma. [Ipsamas u
HAKJIOHHAsl IPU3MBI.
[IpaBunbHas npusma

IpakTnyeckas padora Ne7
«IIpsamoit
napaJJeJsenumnen,
NPSAMOYT0JIbHbIN
napasulesjienumnes, Kyo»

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

19.03.2024

20.03.2024

21.03.2024

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

81

Brinmykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBusibHBIE U
MOJIyIIPaBUJIbHbIE
MHOT'OIPAHHUKHU

02.04.2024

https://urok.1c.ru/

http://www.fipi.ru/

82

KonTposbHnas padora Ne4
"MHoOrorpanHuKu"

03.04.2024

83

84

ITonsiTue BexTOpa Ha
IJIOCKOCTH U B
MPOCTPAHCTBE

CymMma BEKTOpOB

04.04.2024

09.04.2024

https://urok.1c.ru/

https://urok.1c.ru/

85

IIpakTHyeckas padora Ne8
«Pa3HOCTH BEKTOPOB»

10.04.2024

https://urok.1c.ru/

86

87

IIpaBuno nmapasienenumena

YMHOXKEHHE BCKTOpA Ha
qucCiIo

11.04.2024

12.04.2024

https://urok.1c.ru/

https://urok.1c.ru/

88

Pa3znoxenne BekTopa 1o

16.04.2024

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

0a3ucy TpE€x BEKTOPOB, HE
JIe)KaIUX B OQHOH

IJIOCKOCTH
17.04.2024
89-90 CkansipHoe mpou3BeACHUE 2 18.04.2024 https://urok.1c.ru/
B .04.
91-92 BIYMCIICHUE YIJIa MEXKAY 5 23.04.2024 https://urok.dc.ru/
BEKTOpPaMU B IIPOCTPAHCTBE 24.04.2024
93-94 IMpocTeiiinue 3a1auu ¢ ’ 25.04.2024 https://urok.1c.ru/
BEKTOpaMH 29.04.2024 http://www.fipi.ru/
O06o061IEHNE U 30.04.2024
95-97 2 https: k.1c.
cUCTEMaTH3allis 3HaHUH 14.05.2024 ps://urok.1c.ru/
n
98 TOroBasi KOHTPOJIbHAs 1 15.05.2024
padora
16.05.2024 ) .
99102 O6oGmenue u . 21.05.2024 http://www.fipi.ru/
cucTeMaTu3alus 3HaHu 22.05.2024
23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://www.fipi.ru/
https://urok.1c.ru/
http://www.fipi.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyeobnuk. 'eomerpust 10-11 ki, Aranacsu JI. C. u ap.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Metoauueckue pexkomenganuu. 10-11 kimaccst (k yueOnuky Artanacss JI. C. u
7p.)
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

['eomerpuueckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/



http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://www.neive.by.ru/
http://school-collection.edu.ru/




