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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB TyMAaHHUTAPHOIO LIHKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a/a4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH MpeaMeTHON obnacTu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS paclioO3HaBaTh Ha YepTexkax, MOJACNAX U B peajbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUH PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeabCTB  IpHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

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

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  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 DenepanbHoi 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 TPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKHU, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOrO Hapoja, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBLHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbl,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TTOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXKICHUA C CYKICHHAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHIATH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU 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 IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
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 M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 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
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

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

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(hepoii u mapowm;

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

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

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSMHU TENl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapayyienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUS KOHYca (MapalijieibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

BBenenue B crepeoMeTpurio

B3aumHoe pacnosnoxeHue npsmMbix B
IIPOCTPAHCTBE

[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepneHUKyISIPHOCTB MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

KoanuecTBo 4acoB

Bcero
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IIpakTH4eckue
padoThI

1.5

1.5
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*Marepuansl EI'D u THA
http://www.fipi.ru/

*Odunuanpaeiii caiit EI'D
http://www.ege.edu.ru/

*EnunbIil ypox
https://www.enuHbITYpOK.Dd/

*POII https://resh.edu.ru

*Marepuansl EI'D u THA
http://www.fipi.ru/

*Odunmansaseiii caiit EI'D
http://www.ege.edu.ru/

*Enunbril ypox
https://www.enuHbIYPOK.pd/

*POIII https://resh.edu.ru

*Marepuanst EI'D u THA
http://www.fipi.ru/

*Odunumansaseiii cait EI'D
http://www.ege.edu.ru/

*EnaunbIil ypok
https://www.enunblitypok.pd/

*POIII https://resh.edu.ru

*Marepuanst EI'D u [TA
http://www.fipi.ru/
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Vrisl u pacCToOAHNA

MHororpanHuku

BekxTops! B IpocTpaHcTBE

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHUHU
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*Odunuansaeiii caiit EI'D
http://www.ege.edu.ru/
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*POIII https://resh.edu.ru

*Matepuanst EI'D u THA
http://www.fipi.ru/

*Odunuanpabiii caiit EI'D
http://www.ege.edu.ru/

*Eaunblil ypok
https://www.enuHbITYpOK.Dd/

*POIII https://resh.edu.ru

*Marepuanst EI'D u THA
http://www.fipi.ru/
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http://www.ege.edu.ru/
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*POII https://resh.edu.ru
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http://www.fipi.ru/

*Odurnmansaenii caiit EI'D
http://www.ege.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8.5
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11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM

NPOrpaMmbl

AHanutHyeckas TCoOMCTpHUA

[ToBTOpenue, 060061IIeHUE U
CUCTEeMaTH3aIHs 3HAHUH

O0bEM MHOTOTpaHHUKA

Tena BpameHnus

KoanuecTBo 4acoB

Bcero

15

15

17

24

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

1.5

2.5

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

*Marepuanst EI'D u THA
http://www.fipi.ru/
*Odunuanpueiii caiit EI'D
http://www.ege.edu.ru/

*EnunbIil ypox
https://www.enuHbIHYPOK.Dd/

*POIII https://resh.edu.ru

*Matepuanst EI'D u THA
http://www.fipi.ru/

*Odunmansaeiii caiit EI'D
http://www.ege.edu.ru/

*Eaunblit ypok
https://www.enuHbIYPOK.pd/

*POIII https://resh.edu.ru

*Marepuanst EI'D u THA
http://www.fipi.ru/

*Odunuanpabiii caitt EI'D
http://www.ege.edu.ru/

*EnunbIil ypok
https://www.enunblitypok.pd/

*POII https://resh.edu.ru

*Marepuanst EI'D u [TA
http://www.fipi.ru/

*Odunuanpabiii caiit EI'D


http://www.fipi.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
http://www.fipi.ru/

[Tnomaan MOBEPXHOCTH U OOBEMBI
KPYTJIBIX TEJ

JBrxeHus

[ToBTOpenue, 060061IeHUE U
CUCTEMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

17

102

0.5

0.25

0.75

8.5

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

*EnuHbIi ypok
https://Www.enuHbIHYPOK.pd/

*POIII https://resh.edu.ru

*Matepuanst EI'D u THA
http://www.fipi.ru/

*Odunuanpabiii caiit EI'D
http://www.ege.edu.ru/

*Eaunblil ypok
https://www.enuabIypoK.pd/

*POII https://resh.edu.ru

*Marepuanst EI'D u THA
http://www.fipi.ru/

*Odurnuanpaeiii caiit EI'D
http://www.ege.edu.ru/

*EnunbIil ypox
https://www.enusbIiypok.pd/

*POII https://resh.edu.ru

*Marepuanst EI'D u [TA
http://www.fipi.ru/

*Odunumansaseiii cait EI'D
http://www.ege.edu.ru/

*Enunbril ypox
https://www.enuHbIYPOK.pd/

*POIII https://resh.edu.ru
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIpaBUIIa U300PAKEHHS HA
PUCYHKC ITIJIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
MpaBuIia U300paKeHHs HA PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTh;
HOJYIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarolrecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, H300paXKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

0.25

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Enunbiii ypok
https://www.enuabIiypoK.pd/

POIII https://resh.edu.ru

POIII https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIYPOK.pd/

POIII https://resh.edu.ru

PO https://resh.edu.ru

POIII https://resh.edu.ru
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10

11

12

13

14

CJIE/ICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs MIPSAMBIX U TIJIOCKOCTEH

N300paxeHne cedeHuit mupamMuibl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux peéopa.

I/I306pa>KeHHe MEepeCCUCHUA MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IMOCTPOCHHLBIX
CeueHH I Pa3sHbIMH IBCTAMUA

H300paxeHne cedeHnii mupamMmuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 ux peéopa.

I/I306pa>KeHHe MEepeCCUCHUA MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie MMOCTPOCHHBIX
Ce4YeHUI Pa3HBIMHU LIBETaMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u

IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux péopa.

N300pakeHne nepeceueHus MoIyuyeHHbIX
I0cKocTel. PackpaiyBanue NoCTpOEHHBIX
CEYEHUH pa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux p&opa.

N3o6pakenue nepeceyeHus NOTy4eHHBIX
II0cKocTel. PackpalyBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETAaMU

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

0.25

POIII https://resh.edu.ru

Enunsiii ypok
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15

16

17

18

19

20

21

22

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEH

Merton cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

[TocTpoeHue ceueHni B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘ICpTe)Keﬁ U 3aI1MCh 11aroB
MOCTPOCHHMSI

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 1IaroB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alUCh LI1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh 11aroB
IIOCTPOEHUS

[ToBTOpenue nnanumerpuu: Teopema o
PONOPLHUOHATIBLHBIX oTpe3Kkax. [Tonobue
TPEYrOJIbHUKOB

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

0.5

0.25

0.25

POIII https://resh.edu.ru

POIII https://resh.edu.ru

Enunbiii ypox
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23

24

25

26

27

28

29

30

KonTponsHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonoxeHue npsMsIx B
npoctpancTBe. CKpeMBaroecs MpsiMbIe.
[Ipu3Haky CKpemuBarOMMXCS MPSAMBIX.
[TapauienbHbIe IPsIMBIE B IPOCTPAHCTBE

Teopema o CcynieCTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOM MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJuUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS IPSAMBIX

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOICTBA NMapaJlJIeIbHOTO IPOEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

IenTpasnbHas Mpoekusa. YToi ¢

COHaIIpaBJICHHBIMU CTOPOHAMU. Yron MCKIAY

MMpAMBIMHA

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0OBAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM INIPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCT MIPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIEJIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U

0.5

0.5

POIII https://resh.edu.ru

Enunbiii ypox
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31

32

33

34

35

36

37

IIJIOCKOCTH

["'eomeTpHuuecKue 3ajauu Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHune ceueHus, TPOXOISILETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTEkKE U
MapajuIebHOTO IPYrou npsamou. Pacuér
OTHOUIEHUI

Hapanneana;I MMpOoCKU A, IPUMCHCHUC IJIA
IMOCTPOCHUA CEUCHUM KY63. n
mapauiCICIIuIicaa. CpoiicTBa
napauiciicnmicaa u mpru3Mbl

HapanneanLIe IITOCKOCTH. HpI/I3HaKI/I
MapayiCJIbHOCTH ABYX IJIOCKOCTEM

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
yepe3 TOUKY, He MPUHAIIEKAILYIO TaHHON
MIJIOCKOCTH U CJIEJCTBUS U3 HEE

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX TEpeceueHus Ipu
NepecedeH ! IByX MapaiebHbIX
IIJIOCKOCTEN TpEThben

CaoiicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapajlyICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapallIeIbHbBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSIMOH ©
JBYMsI TTapaJyIeIbHBIMU TUNIOCKOCTSIMU

0.25

0.25

0.5

Enunblii ypok
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38

39

40

41

42

43

44

45

46

47

48

49

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napaJjenenunesa

Boruncnenue 1MH 0Tpe3KoB B KyOe U
IPSAMOYTOJIBHOM INapajulesenumnese

[IeprieHIUKyYIAPHOCTD NMPSMOM U IIIOCKOCTH.

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

HepHeHI{I/IKYHHpHOCTL HpHMOﬁ U IIJIOCKOCTH.

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

Teopema o Cyl1ecTBOBaHUU U
€MHCTBEHHOCTH NPSAMOM, IPOXOAIIEeH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTU

[I;mockocTH M nepneHIuKyIIpHbIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX

[I;mockocTH M nepneHIuKyIsIpHbIE UM
MMpAMBbIC B MHOT'OI'paHHUKAX
[Tepnenaukynsap u HakioHHas. [loctpoeHue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSMYIO
Ilepnenaukynsp n HakinoHHas. [locTpoenne
NEPIEHIUKYIIApa U3 TOYKU Ha MPSMYIO
Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpatHas)

0.25

0.25

0.25
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50

o1

52

53

54

55

56

57

58

59

60

61

62

Teopema o Tpéx nepneHAuKyIspax (mpsmas
u oOpaTHas)

Yron Mexay CKpeluBarOIUMUCS IPSIMbIMU

[Tonck neprneHuKyIsapHBIX MPSAMBIX €
IIOMOILBIO NIEPIEHAUKYIISPHBIX IIJIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuennii kyoa, IpU3Msl,
IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OpPTOTrOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa, IpU3Msl,
IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockoctu. [limockocTu cummerpuil B
MHOTOTpaHHHKaX

[Tpu3Hak NeprneHIuKyJIIpHOCTH PSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUHU
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOHHI/II\/'I OT TOYKH J0 IIIIOCKOCTH

CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:
CUMMETpHUS, CABUT TOYKH I10 NapAIICIbHON
IpsIMO

CnBur 1o HenapaJIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUM

KonTponbhas pabota "B3aumnoe

0.5

0.25
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63

64

65

66

67

68

69

70

71

72

PaCION0KEHUE MPAMBIX U INIOCKOCTEN B
npocTpaHcTse"

[ToBTOpEeHME: Yyroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: yron Mexay
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/Ie MCTObI BBIYUCIICHUSA YyIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yrja

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

[Tpu3Hak nepneHUKyIIPHOCTH IUIOCKOCTEM;
TEeopeMa O IMPSIMOU NIEPECEUEHUS IBYX
IUIOCKOCTEN NMEPIEHANKYIISPHBIX TPEThEU
IUIOCKOCTH

[TpsMoyronbHbIM napasienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajulieJenune1a

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napaesenunesa u ciecTBue U3 Heé
CrepeoMeTprUYECKHE U TPUKIIAIHBIC 3aa4H,
CBS3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM

MMPAMBIX U IJIIOCKOCTHU

HOBTOpeHI/ICZ CKpCIIUBAOIIHNECA TPSAMEIC,

0.25

0.25

0.25
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73

74

75

76

77

78

79

80

81

82

83

NnapajiCJIbHBIC IIJIOCKOCTU B CTaAHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa mapayenpHbIX MIJIOCKOCTEN Ha
CKPCIIUBAIOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCHIMBAOIIIUMHCA MTPSAMBIMHA B
MPOCTBIX CUTyaLUSAX

PaccTosiHMe OT TOUKH JI0 MJIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH

Brraucnenue paCCTOﬂHI/Iﬁ MCKAY
CKPCIIUBAOIUMUCS ITPAMBIMHA C ITIOMOIIBIO
HepHeHﬂHKYHﬂpHOﬁ IIIIOCKOCTHU

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

KontponbHas padota "Yrisl u paccrossaus"

Cuctemaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro DJIeMEHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua
[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.

[IpaBunbHas mpusma

[IpsiMolt mapasenenunen, NpsMoyroIbHbIN
napasuienenunes, Kyo

BBIHYKJ'ILIC MHOT'OT'paHHUKH. TeopeMa
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Ditnepa

Breinykibie MHOTOrpaHHUKHU. Teopema
Oiinepa. [IpaBuibHbIE U OTYTIPAaBUIIbHBIE
MHOTOTPaHHUKHU

KonTponsHas padora "MHuororpaHHUKT"

[TonsiTvie BeKTOpa Ha IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

Pasnocts BekTOpOB
[IpaBuio napamenenumnena
YMHOXK€EHHE BEKTOpa Ha YHUCIIO

Pasnoxenue Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B OI[HOﬁ IIJIOCKOCTH

CkansspHO€E TPOU3BENECHUE

Brluncnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE

IIpocreiire 3a1a4m ¢ BEKTOpaMHU
[Ipocreiiine 3a1auu ¢ BEKTOpaMu
IIpocreiire 3a1a4m ¢ BEKTOpaMHU

[Ipocreiinme 3a1a4u ¢ BEKTOpaMH
O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN
O00011eHne 1 cUCTEMaTU3AINS 3HAHWUI

HtoroBast KoHTpoJIbHAs paboTa
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Enunbiii ypok

101 O000111eHNEe U cUCTEMAaTU3ALNS 3HAHUI 1 0 0 .
https://www.ennasliitypok.pd/

102 HroroBast kKoHTpoIbHAs paboTa 1 0 0.5 POII https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 5 8.5


https://resh.edu.ru/

11 KJIACC

Ne i/

10

11

Tema ypoka

[ToBTOopenue Tembl "KoopanHaTel BEeKTOpa
Ha IUIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue temsl "CkasspHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpeHue TeMsl "Bbhrunciaenue yria
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
[ToBTOpeHue TeMbl "YpaBHEHHUE TIPSIMOH,
MPOXOJISIICH Yepe3 ABE TOUKU"
YpaBHEHHE IOCKOCTH, HOPMaJlb,
ypaBHEHUE TJIOCKOCTH B OTpe3Kax

YpaBHEHHE IOCKOCTH, HOPMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

BexropHoe npousseneHne

JInneliHbIe HEPABEHCTBA, JINHEWHOE
[IpOrpaMMHUpOBaHUE

JInneliHbIe HEPABEHCTBA, JINHEWHOE
[IpOrpaMMHUpOBaHUE

AHaJIUTUYECKHE METOBI pacuéra yria
MEXy NPSMBIMU B MHOT'OTPaHHUKAX
AHanUTHUYECKHE METO/IbI pacuéTa yria
MEXY INIOCKOCTSIMU B MHOT'OTPaHHUKAX

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI
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0.25
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@opMyia pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOPJAWHATAX

Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE
KonrponbHas pabora "AHanutuueckas
reomerpus”

CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

CeueHnsi MHOTOTPaHHUKOB: METO/I CIICJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEMN

[TapannenbHbIE IPSMBIE U TNIOCKOCTH:
MapaJuIeIbHbIE CEUYEHUS

[TapannenpHbIe IPSAMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHU

HapannenLHHe IMPAMBIC U TIJIOCKOCTHU: YTJIbI

MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

HepHeH,Z[I/IKYJIHpHBIe MMpAMBIC U TINIOCKOCTH:

CTaHJAapTHBIE NIapbl NEPIEHANKYISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

HCpHeH,Z[I/IKy'JBIpHBIC MMpsAMBIC U TINIOCKOCTH:

TEOpeMa O TPEX NEPIEHAUKYIIIpax

HepHeH,[[HKynﬂpHBIC MMpsAMBIC U TINIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOT'OI'PaHHUKAX
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[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(GhopMyIIBI JUIS TUTOINACH, COOOpaKEHUS
o100us

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
mogoous

[ToBTOpEHME: MIIOIIAN MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
mopoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00us

KonTponbnas padora "[loBTOopeHnue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuresaa

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia
Crepeomerpudeckue 3aauul, CBI3aHHBIE C
00BEMOM MPSAMOYTOJIHLHOTO
napaiesnenumnena

[TpuknagHbIe 3a7a9H, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BhEMa IPSIMOYTOJIBHOTO
napaJulesenumesaa
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O0BEM npsAMOit TPU3MBI

CrepeoMeTpHUeCKUe 3a7ja4u, CBSI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

[Ipuknanuele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSMOIA TPU3MBI

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOH MPU3MBbI

Brrunciienne 00bEMOB TEJ C IOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém

T PAMH/TBI

dopmyna o0béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI
CrepeomeTpHuuecKkue 3aauu, CBSI3aHHbIE C
00BEMaMH MUPaAMUIBI

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTHUPAMHUIBI
[Mpumenenne 06EMOB. Brruncnenue
paccTOsIHUS J0 MIIOCKOCTH

Konrtponshas padora "O0béM
MHOrOrpaHHHuKa"
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HunuHapuyeckas MOBEPXHOCTb,
o0pa3yromue HUINHAPHYECKON
IIOBEPXHOCTU

Munusap. [IpsMoit KpyroBou HUIMHAP.
[1nomane MOBEPXHOCTH LUIUHIPA
KoHnnueckas moBepxHOCTb, 00pa3yromue
KOHUYECKOU nmoBepxHocTu. Konyc
Ceuenne KOHycCa MJIOCKOCTHIO,
[IapaJuIeIbHOM IIIOCKOCTU OCHOBAHUS
VYceuénnblil konyc. 300pakeHue KOHYCOB
U YCEYEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTU KOHYCa

[Inomjanp 60KOBOIM MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUEHUN WINH/PA, KOHYCa

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
MOCTPOEHUEM CEUCHUM UIJIMH]IpA, KOHYCa

HpI/IKJ'Ia,I[HHe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Cdepa u map

[Tepeceuenue cdepsl U M1apa ¢ MIOCKOCTHIO.

Kacanwue mapa u cdepsl miockoctsio. Bua
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1 1300pakeHue 1mapa

I[Tepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl miockocTsro. Bujg
1 U300pakeHue 1mapa

Ypasuenue chepsl. [Lnomanp chepsl u e€
yacTei

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
J0Ka3aTeJIbCTBO U BBIYNCIICHUEC, CBA3aHHBIC
co cepoit u mapoM, NOCTPOSHUEM UX
CEYEHUI MIOCKOCTHIO

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHbIE
co cepoit u mapoM, NOCTPOSHUEM UX
CEYECHUH TUIOCKOCTHIO

[TpuknaaHble 3aa4uu, CBI3aHHbIE CO chepoil
U IIapOM

[ToBTOpEHME: OKPYKHOCTH Ha IJIIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE
noo0us

Pa3znnunble KOMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiieHus"

3anaun 1o Teme "Tena M MOBEPXHOCTH
BpaieHus"

KonTponbnas padora "Tena u noBepxHocTH
BpatieHus"
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O6béM mumuHIpa. Teopema 06 00béMe
MPSMOTO ITUJIMHAPA

Brrunciienue 00bEMOB TEJ C TOMOIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca
[Tnomaayn 60KOBOM | MOTHOM MOBEPXHOCTH
KOHYyca

CrepeoMeTpHuUeCcKre 3a7a9u, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA, KOHYCa
[Ipuknagueie 3agaun 1o teme "OOBEMBI
TIJIOIAM TTOBEpXHOCTEN Ten"

O06béM mIapa u mapoBoro cekropa. Teopema

00 00béme mapa. [nomans chepsl.
CrepeoMeTpuyeCcKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB II1apa, MapoBOTO
CerMEHTa M IapOBOT0 CEKTOPA

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[TotoGHBIE TENa B IPOCTPAHCTBE.
N3menenne o0bEMa npu Mogoomu.
CrepeoMeTpHuyecKue 3aJjauu, CBI3aHHbIE C
BBIUHCIICHHEM 00BEMOB Tell U TUIOIIAAeH
ITOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBuxenust npoctpancTBa. OToOpakeHusl.
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JIBv>keHust U paBeHCTBO Guryp. O0miue
CBOICTBA JBMKEHUIN

Bupl 1BukeHUit: napajuiebHbIN NEPEHOC,
LEHTPAJIbHAsA CAMMETPUS, 3epKaIbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

['eomerpuueckue 3a/1aun Ha IPUMECHEHHUE
JIBYDKCHUS

Kontponbnas padota "Bektopsl B
npocrpaHcrae”

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMmarusauus 3HaHui: "llapamiensHoCTh
MPSIMBIX U ITIOCKOCTEHN B TpocTpaHcTBe"

Ob6o06muaromiee noropeHue 11 noHATH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTops! B
npocrpaHncrae”

Ob6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CHUCTEMAaTH3alysl 3HaHui: "BeKkTopsl B
nmpocTpaHcTae”

O6o61maromiee nopropenue 11 noustuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem
MHOrOrpaHHHuKa"

O6o6mmatomee nopropenue 11 nonsaruit u
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MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtu3anus 3Hanuii: "Ilnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusauus 3Hanui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HroroBas koHTposbHAs paboTa
HroroBas koHTpoNbHAs paboTa

[ToBTOpeHME, 00600IIEHNE 1
cucTeMaTu3auus 3HaHUI

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
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HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEpPEOMETPUU KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
1. Yuebnuk « 'eometpus 10-11» ( JI.C. Aranacsn, B.®. byry3os, C.b.
Kanomres u np. — M.: [IpocBemenue, 2010).

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Yuebnuk « 'eometpus 10-11» ( JI.C. Aranacsn, B.®. byryzos, C.b.
Kagomres u np. — M.: [IpocBemenue, 2010).

2.3uB b.I'. 3agaun k ypokam reometpuu. 7-11 xnaccel. — C.-IlerepOypr,
2010.

3. N.®. lapsirun. 'eomerpus. 3agaunuk 9-11 knacesl. YueOHoe mocodue.
Mocksa. U3narenbckuit noM «lpodar

4. C.M. CaaksH, B.®. byry3oB U3yuenue reomerpuu B 10-11 kiraccax.
Meroanueckue pekoMeH1anuu K yaeonnky Kuura nist yaurens M.
ITpocgenienne 2010

5. C.M. Caaksn, B.®. byry3oB Pabouue TeTpanu mo reomerpun B 10-11
kiaccel. M. IIpocsenienue 2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

*MHoro mocobuii MoskHO ckaudath http://www.alleng.ru/edu/mathl.htm
*Tecrtuposanue online 5-11 kmaccer http://www.kokch.kts.ru/cdo/

*HoBble TexHOJIOTMU B 0Opa3zoBanuu http://edu.secna.ru/main/
*[lyteBoauTenb «B MUpe HAyKu» 7151 IIKOJIBHUKOB
http://www.uic.ssu.samara.ru/~nauka/

*Merasanukioneans Kupumia u Medoaus http://mega.km.ru

*Caiitel «Mup sHIEKIOIEAMI» hitp://www.rubricon.ru/
http://www.encyclopedia.ru/

*Marepuansl EI'D u 'HA http://www.fipi.ru/

*Od¢unmaneueii caiit EI'D http://www.ege.edu.ru/

*Poccuiickuit oopHaazop http://obrnadzor.gov.ru/

*DenepanbHbIN TOPTaI, OTPOMHOE KOJMYECTBO MaTeprasa, B TOM YUCIIE
onnaitH-TecTol EI'D u 'MA mo Bcem mpeameram http://www.edu.ru/index.php
*MunucTepcTBO 00pazoBanus Pd http://www.informika.ru/



http://www.ed.gov.ru/

http://www.edu.ru/

*[1naTHOE TeCTUPOBAHUE, €CTh OJJUH OECIIATHBIN 1EMOTECT
ttp://www.rustest.ru/ege/

http://www.college.ru/

*TectupoBanue UKT http://www.kokch.kts.ru/cdo/index.htm

*Mmuoro naTepecHoro http://shimrg.rusedu.net/category/646/1576

*Mmuoro Bcero ckadath http://www.uchportal.ru/load/25-1-0-11708

*TTome3nblie pasnensl (ypok + arrectamus +...) http://k-yroky.ru/load/13-1-0-
821

*Dx3amensl. TemaTnueckue mianbl. [loypouHoe miianupoBaHue.
Meroanueckas xonwika. MHGopMaliioHHbIE TEXHOJIOTHUH B IIKOJIE
http://www.uroki.ru/

*CrangapThl 00pa3oBaHus, yueOHbIE TIJIaHbI, METOIMUYECKUE Pa3padOTKH,
obMmeH ombiToM http://www.college.ru/

*Bosbiast KOJUIEKIUS My OIuKaIui 10 METOAUKH MPEToIaBaHusl BCEX
MPEMETOB IIKOJbHOU MPOrPaMMBbI, HAIIPUMED: PENOTaBAHUE MAaTEMATUKH -
583 http://www.festival.1september/

*HoBocTu. DnexTpoHHbIi xxypHan "Borpocsl UuTepHeT-00pa3zoBanus';
KHUTY yUUTeN0; myonukanuu. OTaenbHbIe pa3ielibl 0 BCEM MpeaMeTaM
IIKOJILHOM MPOTpaMMbl (QHIIMHCKUHM, aCTPOHOMMUSI, OMOJIOTHS, PU3UKA, XUMUS
u ap.). Kaxasiid pazaen BKIOYaeT No100pKH MaTEPUATIOB U KOHKPETHBIE
CCBUIKH TI0 TeMaM: 00pa3oBaTeIbHbIE MPOrpaMMBbI IO MPEIMETY; K YPOKY
TOTOBBI; KHIDKHBIH Kommac http://www.new.teacher.fio/

* IucTaHITMOHHOE 00pa30BaHKE: KypChl, OTUMITUAIBI, KOHKYPCHI, IPOCKTHI,
uHTEepHET-)KypHan "Ditnoc" http://eidos.ru/

*MHOT0 MaTepualia 1o HanpaBJICHUSIM MOJTOTOBKH, MPOOHOE TECTUPOBAHKE
1o pasHbIM npeameram http://www.gotovkege.ru

*EnuHbIil ypok https://www.enuHbiiiypok.pd/

*POIII https://resh.edu.ru
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