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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, NPHU J10KA3ATEIBCTBE TEOPEM MU
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBAaTh M HW3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJ€Tb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHApPE MHOIOTPAaHHHMKM M Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTUYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupOBaHHE yMEHHS BIAJE€Th METOJAMHU J10KA3aTE€IbCTB M aJIrOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATh, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU



000CHOBaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PACCYyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIENIOBAHMUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MJIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHupoBaHHE JIOTMYECKUX yMEHUH  pacrlpeiensercs He TOJbKO IO
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeIEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH MMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJIIO/ICHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIINXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumManuu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MpOTrpaMM, OOECHeunuTh YriyOJIEHHOE
M3Y4YeHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kimacce — 102
yaca 3 yaca B HEJIETIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelIMBaromuyecss npsmble. [Ipu3Hakum CKpemuMBarOmuXxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTUH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
Iockocter. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpaMUIa, MPAaBWIbHAS TPEYroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaAMUJbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTopaM. IIpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUPaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CEerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsATHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[1nomaas MOBEPXHOCTH LUIUHIpA, KOHyca, Iomanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, roMmoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEYEHUS HHJIMHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaluiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus noao0usl. [Tpsamas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMUA 00YUalOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3aja4 B 00JacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE ITOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JeSITeIbHOCTH, JTamoB €&
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEIBCKYIO JESITCIBHOCTD
WHIWBUTyaJIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKaIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIPOIleCcCa, a TaKXKe BBIIBUTATDH
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHl HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeisiMu  OOIIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHUA 33]1a4M, BBIOMpATh CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJVIEKT:

BJIa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXAAaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHHMKOB (MpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIATH IUIOMAAM  IOBEPXHOCTE  MHOTOTPAaHHUKOB  (IpU3Ma,
NUpaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBIECHHYIO Ha
yepTexkax U puCyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yYCHHbIC MOHSATHUS B
npolecce IMOMCKa peUIeHHsT MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo6JieMbl, MOJEIUPOBATh pEANbHBIE CUTyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOI 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

ONepUpPOBaTh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMH BpPAILICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BpAlllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTHL HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpalliy HaJl BEKTOpaMu;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo00us;
CTPOUTH CEUEHHSI MHOTOTPAHHUKOB M TEJ BpalllCHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYCa (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSl CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYeCKre (aKThl JI PEIICHHS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarbs 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKHUX BEIUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOHUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4acTu dbynmnamenTa pa3BUTUA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Kourpoabnbie | IIpakruyeckn
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIEC
padoThI e padoThbl
pecypcsl
1 BBenenue B crepeoMeTpuio 23 2 http://schoolcollection.edu.ru
B3anMHOE pacnosiokeHue NpsiMbIX B
2 P P 6 1 http://schoolcollection.edu.ru
IIPOCTPAHCTBE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
3 P P 8 1 http://schoolcollection.edu.ru
IIPOCTPAHCTBE
[TeprieHIUKYJIAPHOCTD MPSIMBIX U
4 prIcHA Uy p p 25 http://schoolcollection.edu.ru
IJIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 1 http://schoolcollection.edu.ru
MHororpanHuku 7 1 http://schoolcollection.edu.ru
Bexkropsl B mpocTpaHcTBE 12 http://schoolcollection.edu.ru
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS
8 P B t 5 2 http://schoolcollection.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




11 KJIACC

Koau4yecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne i/ KourpoJubnbie | IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
http://schoolcollection.edu.r
1 AHaMTHYECKasi TEOMETPUS 15 2 J L
) [ToBTOpEeHME, 0000IIEHNE 1 15 | http://schoolcollection.edu.r
CUCTEMATHU3aINs 3HAaHUHN u
http://schoolcollection.edu.r
3 O6bEM MHOTOTpaHHHKA 17 1 J =
http://schoolcollection.edu.r
4 Tena Bpamenus 24 1 .y o://
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 | http://schoolcollection.edu.r
KPYTIBbIX TEJI u
http://schoolcollection.edu.r
6 JBroxeHus 5 1 :if
u
7 [ToBTOpEeHue, 06001IeHNE 1 17 5 http://schoolcollection.edu.r
CHCTEeMaTH3allus 3HaHUI u
OBIIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoan
Hble
padoThI

IIpakTuye
cKHue
padoTshI

Jara
H3Y4YeH
us

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE
paBUIIa
M300paKeHHS Ha
PUCYHKE
TUIOCKOCTH,
napajuIeIbHbIX
TPSIMBIX
(oTpe3koB),
cepeavHbI
oTpe3Ka

https://resh.edu.ru/subject/lesson/4756/

ITousTus
CTEPEOMETPHUU:
TOYKa, TIpsMas,
IIOCKOCTb,
MIPOCTPAHCTBO.
OcHOBHBIC
npaBuIIa
U300paKeHHs Ha
pUCYHKE
IIOCKOCTH,
napauieIbHbIX
TIPSIMBIX

https://resh.edu.ru/subject/lesson/4756/

http://metodisty.ru/m/files/view/prezentaciva dlya sozdaniya motiva

cii k teme -izobrazhenie prostanstvennyh figur na ploskosti




(oTpe3koB),
CepearHBI
oTpe3Ka

[NousTus:
MEePECEKAIOIINEC
s INIOCKOCTH,
MEePECEKAIOIINEC
s psiMast u
IJIOCKOCTE;
MOJIYTIPOCTPAHCT
BO

https://resh.edu.ru/subject/lesson/4756/

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

CraproBas
KOHTPOJIbHAsI
pabora

CKP1

MHororpanHuk
U, u300pakeHne
MIPOCTEUILINX
IIPOCTPAHCTBEHH
BIX GUTYD,
HECYLIECTBYIOILL
X 00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpanHuk
U, U300paxeHue
MIPOCTENILINX
MPOCTPAHCTBEHH
bIX (uryp,
HECYIIECTBYIOII
X 00bEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

AKCHUOMBI

http://geometry2006.narod.ru/Lessons/10-11/1.pptx




CTEpEOMETPUH U
nepBbIe
CIIC/ICTBUSA U3
HUX

AKCHOMBI
CTEPEOMETPUHU U
nepBbIe
CIICJICTBHS U3
HHX

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

AKCHOMBI
CTEPEOMETPUU U
niepBbHIC
CIIEICTBHS U3
HuX. CriocoOs!
3aJaHus
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS
MPSIMBIX |
MIOCKOCTEM

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

10

N3o6paxxenue
CEYeHU I
paMUIbl, Kyoa
Y TIPU3MBI,
KOTOpbIE
IPOXOJAT Yepes3
ux péopa.
N3ob6paxenue

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi na postroenie sechenii mn
ogogrannikov




MepPECCUCHUS
MOJTYYeHHBIX
IUIOCKOCTEHA.
PackpammBanue
MOCTPOEHHBIX
ceueHHI
pa3HbIMU
[IBETaMH

11

N3o0pakeHue
CEUYCHUI
MUpPaMUJIBI, KyOa
U TIPU3MBI,
KOTOpbIE
MIPOXOJIST Uepe3
ux péopa.
N3o6paxkenue
MepeCceUCHUs
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHHI
pa3HBIMU
[IBETaMH

https://resh.edu.ru/subject/lesson/4912/

12

N3obpakenue
CEYeHNN
NUpaMUJIbI, Kyoa
Y TIPU3MBI,
KOTOpEIE

https://resh.edu.ru/subject/lesson/4912/

\




MIPOXOJST uepes
ux péopa.
N3o06paxkenue
MepPeCeUCHUS
MOJTy4YEHHBIX
MJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEUYCHU I
pa3HbIMU
[IBETaMHU

13

N3o0pakeHue
CEYEeHU I
UpaMU/JIbl, KyOa
U TIPU3MBI,
KOTOpEbIE
IIPOXOJIAT Yepes3
ux péopa.
N300paxkenue
nepeceueHust
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOSHHBIX
CEYEeHU I
pa3sHBIMU
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/

14

Meton cinenoB
TSI TIOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx




CESUYCHUN

15

MeTton cinenos
JUIS1 TIOCTPOEHUS
CEUYCHMH.
CBolicTBa
MepeCeUCHU I
MPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

16

Merton ciaenoB
JUTSL IOCTPOCHUS
CCUYCHMH.
CsoiicTBa
repeceueHmit
MPSMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

17

[TocTpoenue
CEYCHU! B
nupamuse, Kyoe
10 TPEM TOYKAM
Ha péOpax.
Coznanue
BBIHOCHBIX
YepTekKEn U
3aIyCh 11aroB
IIOCTPOEHHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

ITocTpoenne
CEYeHU! B
nupamujie, Kyoe
10 TPEM TOYKAM

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx




Ha p&Opax.
Coznanue
BBIHOCHBIX
YEPTEXKEN U
3aIKCh 11aroB
MOCTPOCHUS

19

[TocTpoenue
CEYEeHUil B
nupamujie, Kyoe
o TpEM TOUYKaM
Ha péOpax.
Co3nanue
BBIHOCHBIX
YepTeKEN U
3aIUCh I1aroB
MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

20

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe
0 TPEM TOUKAM
Ha péOpax.
Coznanue
BBIHOCHBIX
YEPTEXKEN U
3aMKch 1IaroB
MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

21

IToBTOpenune
IUIAHUMETPUH:
Teopema o




POTIOPIIHOHAIL
HBIX OTpEe3Kax.
ITogobue
TPEYroJbHHUKOB

22

IToBTOpenue
IJIAHUMETPUHU:
Teopema
Menenas.
Pacuetrl B
CCYCHUAX Ha
BBIHOCHBIX
yepTexKax.
Hcropus
pa3BuTHUA
IJIAHUMETPUU U
CTEpPEOMETpUN

23

Kontponbnas
paborta

" AKCMOMBI
CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe
pacmoioKEHNE
MPSIMBIX B
IIPOCTPAHCTBE.
CxkpemmBaroiu
ecsl MpsIMBIE.
[Ipusnaku
CKPEIIMBAIOIINX

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx




CA IPAMBIX.
[TapautenpHbIE
HpsSMEIE B
IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBaHUU
u
€IMHCTBCHHOCTH
psSIMOU
napasiebHON
JTAaHHOU MPSIMO1A,
MIPOXOISIICH
4yepe3 TOUKY
MIPOCTPAHCTBA U
HE JIeXKaIlen Ha
JTAHHOM IIPSIMOM.
JlemMma o
MepeCeYeHNH
napajuieIbHbIX
MPSIMBIX
IJIOCKOCTBIO

26

[TapaenpHOCT
b TPEX NPSAMBIX.
Teopema o Tpéx
napauIeIbHbIX
MPSIMBIX.
Teopema o
CKPEIIMBAIOIINX
Csl IPSIMBIX




27

[TapamiensHoe
MPOSKTUPOBAHU
e. OCHOBHbIE
CBOMCTBA
napajuieIbHOTO
POEKTUPOBAHU
1. U3oOpakeHune
pasHbIX QUTYp B
napasieIbHON
MIPOSKIINN

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i ploskostju

28

[lenTpanbHas
NpOEKIUs. YTon
c
COHAIIPABJICHHBI
MH CTOPOHAMH.
VYron mexnay
MPSIMBIMU

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya p

ryamymi 2013 01 20

29

3agaun Ha
JI0Ka3aTeIbCTBO
n
HCCIeN0BaHuE,
CBsI3aHHBIE C
pacmoIoKeHUEM
TPSIMBIX B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/rasstoyanie mezhdu skrechivajuchi

misya pryamymi

30

ITonsarus:
MapajuIeIbHOCTh
IpsIMOH U
IUIOCKOCTH B

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx




IIPOCTPAHCTBE.
[Ipu3nak
[apauIeIbHOCTU
IpsIMOM U
IIJIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
pSAMON 1
IIJIOCKOCTH

31

I'eomeTpuuecku
€ 3aJ1ayu Ha
BBIYKCIICHUE U
JI0KA3aTeJIbCTBO,
CBSI3aHHBIE C
MapajuieIbHOCTh
10 MIPSIMBIX U
TIJIOCKOCTEN B
MIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

[TocTpoenue
Ce4eHMUH,
IIPOXOAAILETO
4yepes NaHHYI0
IpSIMYIO Ha
yeprexe u
[apauIeIbHOTO
JIPYrou NpsiIMOM.
Pacuér
OTHOILEHUN

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

33

[TapannenpHas

http://geometry2006.narod.ru/Lessons/10-11/13.pptx




MPOCKIHS,
MIPUMEHEHUE
JUISL IOCTPOCHUS
ceueHui kyoa u
napajuieseune
na. CBoiicTBa
napauieseune
Jla ¥ TIPU3MBI

34

[TapannensHbie
MJIOCKOCTH.
[Tpuznaku
NapajuieIbHOCTH
ABYX
IJIOCKOCTEMN

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

35

Teopema o
MapajuIeIbHOCTH
U
€IMHCTBECHHOCTH
IUIOCKOCTH,
MPOXOISIICH
4yepes3 TOUKY, He
MIPUHAJIEKALLY
10 JaHHOM
IUIOCKOCTH U
CIIEACTBUS U3
Heé

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

36

CsoiicTBa
napauIebHbIX
IUIOCKOCTEHN: O




napauieIbHOCTH
MPSIMBIX
MepPECeUCHUS
npu
MePECCUCHUH
ABYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTbeit

37

CBolicTBa
napasieabHbIX
IIOCKOCTEMH: 00
OTpe3Kax
MapajieabHbIX
MPSIMBIX,
3aKJII0OYEHHBIX
MEXIY
napajuieIbHbIMU
IUIOCKOCTSIMH; O
IepECEUYCHU U
IPSIMOM C IByMs
napasuieIbHbIMU
IUIOCKOCTSIMH

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

38

KonTponbHas
pabora
«ITapannenbHOC
Th B
IIPOCTPAHCTBE»

39

IToBTOpEHME:




TeopemMa
[Mugaropa Ha
IUIOCKOCTH,
TPUTOHOMETPUS
PSMOYTOJIBHOT
0 TpeYroJIbHUKA

40

CaoticTBa Kyba
n
IPSMOYTOJIBHOT
0
napasuiesenure
na

41

Brruucnenue
JUTUH OTPE3KOB B
KyoOe u
MPSMOYTOJIBHOM
napasuiesienue
e

42

Ilepnienqukymsp
HOCTb IIPSIMOM U
IJIOCKOCTH.
[Ipn3nak
NEPIEHIUKYIISP
HOCTH IIPSIMOU U
IIJIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

[Tepnenaukymsp
HOCTb IIPSIMOM U
IJIOCKOCTH.
IIpu3naxk

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx




NEPIEHIUKYIISP
HOCTH IIPSIMOU U
IUIOCKOCTH

44

Teopema o
CYILIECTBOBaHUU
u
CIMHCTBCHHOCTH
IIPSIMOH,
MPOXOISIICH
4yepe3 TOUKY
MPOCTPaHCTBA U
NEePHEHIUKYIISIP
HOH K
INIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

45

IInockoctu u
MIEPIICHIUKYIISIP
HBIE UM MPSIMbIE
B
MHOTOTPaHHUKA
X

46

ITmockoct n
HNEePIEHIUKYIIAP
HBIC UM pr[MI)Ie
B
MHOTOIpaHHHUKA
X

47

[Tepnenaukymsp
Y HaKJIOHHAsl.
ITocTpoenue

http://geometry2006.narod.ru/Lessons/10-11/18.pptx




NEPIEHIUKYIISP
a U3 TOYKHU Ha
IPSAMYIO

48

[lepnienaukymnsip
Y HaKJIOHHAs.
[TocTpoenue
HEPIEHIUKYIIAP
a U3 TOYKU Ha
PSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema o Tpéx
NEPIEeHIUKYIIAP
ax (mpsimast 1
obOparHas)

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

50

Teopema o Tpéx
HepIEHIUKYIISP
ax (mpsimast 1
oOpatHasi)

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

51

VYron mexnay
CKPEIIUBAIOIIIM
UCS TIPSIMBIMU

https://resh.edu.ru/subject/lesson/6133/conspect/272667/

52

TTonck
MEePIEHIUKYIISIP
HBIX MPSMBIX C
ITOMOIIILIO
NePHEHIUKYIISIP
HBIX TJIOCKOCTEH

53

OproronanbHOe
IPOEKTHPOBAHU

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx




(&

54

IToctpoenue
cedyeHul Kyoa,
MIPU3MBI,
IIPaBUIILHOMN
UpaMU/IbI C
MIOMOIIbIO
OPTOTrOHAJILHOU
MIPOEKIUU

http://metodisty.ru/m/files/view/postroenie sechenii mnogogranniko
v

55

[TocTpoenue
cedeHuil Kyoa,
MIPU3MBI,
MPaBUWIbHOMN
UpaMUbl ¢
MIOMOILIBIO
OPTOTrOHAJILHOU
MPOEKIINU

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
MJIOCKOCTH.
ITnockoctn
CUMMETpHUH B
MHOTOTpaHHHKA
X

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

57

[Tpuznax
NEePIEHIUKYIISIP
HOCTH IPSIMOU H
IIJIOCKOCTH KaK

https://resh.edu.ru/subject/lesson/4757/conspect/20565/




CIIEICTBUE
CUMMETpUHU

58

[IpaBuibHBIE

MHOTI'OI'PaHHHUKH.

Pacuér
pPacCTOSIHUM OT
TOYKH J10
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

59

[IpaBunbHbBIE

MHOTI'OIrpaHHUKH.

Pacuér
paccTosiHUM OT
TOYKH J0
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

60

Crioco0sl
OIlyCTHUTH
NEPIEHIUKYIIAP
bl: CUMMETpHA,
CIBUT TOYKH I10
napajuieIbHON
IPSAMOi

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

61

Casur 1o
HemnapauieJIbHO
U IIpsIMOli,
W3MEHEHUE
paccToaHu

62

KonTtponbnas
pabora
"B3aumHoe




pacIoiokeHue
MMPAMBIX U
IIJIOCKOCTEN B
npocTtpaHcTse”

63

IToBTOpeHue:
YIOJI MEXIY
MMpsAMbIMHA Ha
IUIOCKOCTH,
TPUTOHOMETPHS
B IIPOU3BOJILHOM
TPEYTOJIbHUKE,
TeopemMa
KOCHHYCOB

64

[ToBTOpEHHE:
YTOJ MEXAY
CKPEILLMBAIOIIUM
UCS IPSIMBIMU B
MPOCTPAHCTBE

65

I'eomeTpuuecku
€ METO/IbI
BBIYHUCIICHUS
yria Mexay
PSIMBIMU B
MHOTOT'PaHHHUKA
X

66

JByrpaHHbII
yroi. CBOHCTBO

JIMHENHBIX
YIJIOB

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx




JIBYTPAaHHOTO
yriaa

67

[lepnienaukymnsip
HBIE MJIOCKOCTH.
CaoiicTBa
B3aUMHO
NePHEHIUKYIISIP
HBIX TJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

68

[Ipn3nak
MIEPIICHIUKYIISIP
HOCTHU
IJIIOCKOCTEI;
Teopema o
PpAMOM
MEepECEUCHUS
ABYX
IIJIOCKOCTEMN
MIEPICHIUKYIISIP
HBIX TPEThEN
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/conspect/

69

[IpssMoyTONBHBI
1%
napajuienenune
1; KyO;
U3MEPEHUH,
CBOMCTBA
IIPSAMOYTOJIBHOT
0

napajuiesernume




Ja

70

Teopema o
JaroHaiu
PSIMOYTOJIBHOT
0
napajuienenune
Jla ¥ CJIEJICTBUE
U3 Hee

71

Crepeomerpuue
CKHE H
IMPUKJIAAHBIC
3a7a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacHoIoKeHHEM
IPSMBIX U
IUIOCKOCTH

72

IToBTOpEHMUE:
CKpELIUBAIOIINE
s IIPSIMBIE,
napajuleIIbHbIE
IIJIOCKOCTH B
CTaHJAPTHBIX
MHOTOIPAHHHUKA
X

73

[Tapa
rapajuIeIbHBIX
IUIOCKOCTEH Ha
CKPELIMBAIOIINX




Csl IPSIMBIX,
paccrosiHue
MEXKY
CKPEIMBAIOIIUM
UCs MPSIMBIMU B
IIPOCTBIX
CUTyaIUsAX

74

Paccrosnaue ot
TOYKH JI0
IUIOCKOCTH,
paccTostHUE OT
NpsSIMOM 10
INIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

75

Brruucnenue
paccTosaHui
MEXKY
CKpEIIMBAIOIIIM
UCS TIPSIMBIMU C
IIOMOIIBIO
MIEPIICHIUKYIISIP
HO MJIOCKOCTH

http://gseometry2006.narod.ru/Lessons/10-11/20f.pptx

76

TpéxrpanHsIii
yroiu,
HEPABEHCTBA
JUIS
TPEXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI




KOCHHYCOB U
CHUHYCOB JUIs
TPEXTPAHHOTO

yria

77

DJ1eMEHTEBI
ceprueckoi
TCOMETPHH:
reoJIe3nUecKue
JIMHUH Ha 3eMIie

78

Kontponbnas
pabota "Yribl u
paccrosiHus"

79

Cucremaruzaiu
s 3BHAaHUH
"MHoOrorpaHHuK
U €T0
SJIEMEHTHI"

80

[Inpamuna.
Buaer nupamu.
IIpaBunpHas
nupaMua

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

81

[Ipu3ma.
[Ipsmas u
HAaKJIOHHAs
IIPU3MBL.
[IpaBunbpHas
pu3Ma

82

[Ipssmont




[apajuICIICIINIIe
H,
IIPSIMOYTOJIBHBIN
[apajuICIICIINIIe

1, Ky

83

Brinykiisie

MHOTI'OI'paHHUKH.

Teopema
Oitnepa

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

84

Brimykiisie

MHOTI'OI'paHHUKH.

Teopema
Diinepa.
[IpaBusibHEIE U
MOJIYIIPaBUIIbHBI
e
MHOTOTPaHHUKH

85

KonTponbHas
pabota
"MHoOrorpaHHuk

I/I"

86

ITonsTue
BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

87

Cymma
BEKTOPOB

http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

88

Pasznoctn




BEKTOPOB

89

IIpaBuiio
napasuiesyienurne
na

https://resh.edu.ru/subject/lesson/6404/conspect/132054/

90

VYMHOXKEHNE
BEKTOpa Ha
qUCIIO

91

Paznoxenue
BEKTOpa 10
Oazucy Tpéx
BEKTOPOB, HE
JIKAIMX B
OJIHOM
IUIOCKOCTH

92

CxkansipHoe
MIPOU3BEJICHUE

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

93

Breraucnenue
yIjIa MEXIY
BEKTOpPaMHU B
MPOCTPAHCTBE

94

IIpocreiimue
3a/1a4u ¢
BEKTOpaMHU

https://resh.edu.ru/subject/lesson/4758/main/21652/

95

IIpocreiimue
3a/1a4H ¢
BEKTOpaMHU

https://resh.edu.ru/subject/lesson/4758/main/21652/

96

IIpocreiimne
3a/1a4U C




BEKTOpPaMHU

[IpocTretimue
97 3a7a4u C
BEKTOpaMHU

0O0001EeHuEe 1
98 cUCTeMaTHu3aIus
3HAaHUH

O06o0061IEHNE U
99 cUCTEMAaTHU3alHA
3HAaHUHU

Nrorosas
100 | koHTpoOJIbHAsS
pabora

Hrorosas
101 | xoHTpoJIbHAs
pabota

0O0001eHne 1
102 | cucremaru3amus

3HAHUH

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102




11 KJIACC

Neo KoaudecTBO 9acoB JlaTa
DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
n/ Tema ypoxa Bcer Kontpoabusbl | IlpakTudecku | H3YYEHH pecypebi
n 0 e padoThbl e padoThbI b
[ToBTOpEHME TEMBI https://www.yaklass.ru/p/geometria/11-
"KoopauHAaThI klass/priamougolnaia-sistema-koordinat-v-prostranstve-
1 BeKTOpa Ha 1 metod—kqordlnat'—10.439/abst<.:|ssa—ord|.nata—|-appl|kata-
tochki-prosteishie-zadachi-v-koordinatakh-9263
IJIOCKOCTH U B
npocrpaHcrae”
[10BTOpEHHE TEMBI https://www.yaklass.ru/p/geometria/11-
"CKanspHoe klass/prlamougo!na|a-5|stema-koord|nat—v-prostran§tve—
2 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
TIPOU3BE/ICHHC skaliarnoe-proizvedenie-9283
BEKTOPOB"
T[ToBTOpEHHE TEMBI https://www.yaklass.ru/p/geometria/11-
"Bhucienne yria klass/prlamougo!nala-5|stema-koord|nat—v—prostranstve—
3 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
MEXY BCKTOpaMH skaliarnoe-proizvedenie-9283
B IIpOCTpaHcTBE"
Bxognas
4 KOHTpPOJIbHAs 1 BKP 1
pabota
[ToBTOpEHME TEMBI
"VpaBHeHHe .
. https://resh.edu.ru/subject/lesson/6404/start/132055/
5 MIPSIMOH, 1
MPOXOIAIIEH uepe3
JIBE TOYKH"
6 YpaBHeHue 1 https://resh.edu.ru/subject/lesson/6404/start/132055/




TUIOCKOCTH,
HOpMaJlb,
ypaBHEHHE
IUIOCKOCTH B
OTpe3Kax

Bexkropnoe
IIPOU3BEJICHUE

https://resh.edu.ru/subject/lesson/6404/start/132055/

JInHeiinpie
HEPaBEHCTBA,
JIMHEHHOE
MpOrpaMMHUPOBaHU
e

JInHnenneIe
HEpPaBEHCTBA,
JIMHEHHOE
MPOrPaMMHUPOBAHH
e

10

AHanuTHdeckue
METOMBI pacyéra
yIiia MeXIy
MPSIMBIMU B
MHOT'OI'paHHUKaX

11

AHanuTHdeckue
METOMBI pacyéra
yIila MEXIY
IUIOCKOCTSIMU B
MHOTOI'paHHUKaX

12

®opmyna

https://resh.edu.ru/subject/lesson/6404/start/132055/




paccTosiHUSL OT
TOYKH JI0
IUIOCKOCTH B
KOOpJMHATAX

13

Haxoxnenue
paccTosAHuM OT
TOYKH J10
IIJIOCKOCTH B KyOe

https://ege-ok.ru/2012/03/02/rasstoyanie-ot-tochki-do-

ploskosti-metod-koordinat-zadanie-14

14

Haxoxnenue
paccTosIHuM OT
TOYKH JI0
MIJIOCKOCTH B
MPaBUIbHON
nupamu/jie

15

KoHntposbhas

paborta

HA
HaJIUTHYECKAs

reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

https://resh.edu.ru/subject/lesson/4912/conspect/

17

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEI0B

https://resh.edu.ru/subject/lesson/4912/conspect/

18

Ceuenusa
MHOTOTPaHHUKOB:
CTaHJapTHbHIE




IUIOCKOCTH,
IEepECEUCHUS
HpSIMBIX nu
MIOCKOCTEH

19

[TapamiensHbie
IIpSIMBIE U
IUIOCKOCTH:
napaJielIbHble
CeUeHMS

https://resh.edu.ru/subject/lesson/6065/

20

[TapamiensHbie
npsiMble U
IJIOCKOCTH: Pacy€T
OTHOLUEHUH

21

[TapamiensHbie
IIpSIMBIE U
IUIOCKOCTH: YIJIbI
MEXIY
CKPEILMBAIOIUMUC
s IPSIMBIMH

22

[IepnenquKynspHbI
€ IIpsIMBIE U
IIJIOCKOCTH:
CTaHJAapTHBIE TIapbl
NIEPIEH UK YIISIPHBI
X TUIOCKOCTEN 1
MPSIMBIX,
CUMMETPUH
MHOT'OTPaHHUKOB

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-

priamoi-i-ploskosti-12048

23

[TepnenuKkynspHsI

https://www.yaklass.ru/p/geometria/11-




€ IIpsIMBIE U
IIJIOCKOCTH:
Teopema O Tpex
MEPIEHIUKYIISIPAX

klass/priamougolnaia-sistema-koordinat-v-prostranstve-

metod-koordinat-10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283

24

[lepnenquKynspHbI
€ IIpsIMBIE U
IJIOCKOCTH:
BBIYMCIICHUS JIINH
B MHOT'OTpaHHUKAaX

https://resh.edu.ru/subject/lesson/4724/

25

[ToBTOpenue:
IO/
MHOTOYTOJIbHUKOB,
dbopMyIbl 15
IUIOIaIeH,
COOOpaKECHHS
noo0us

https://resh.edu.ru/subject/lesson/1484/main/

26

IToBTOpEHME:
IUIOINAAN
MHOT'OYTOJIbHUKOB,
bopmyIbl 171
TUTOIIAIEH,
COOOpaKeHUs
no06us

27

IToBTOpEHME:
TUTOTIAIH
MHOT'OYTOJIbHHKOB,
dbopMyIibl 151
TUIOIIAEH,
COOOpaxeHus




noxoous

28

IImomanu ceuenunii
MHOTOTPaHHUKOB:
IUIOIAa a1
IMOBEPXHOCTEM,
paspe3aHus Ha
YacTH,
COOOpaxeHUs
noxoous

https://resh.edu.ru/subject/lesson/6018/

29

[lnomanu ceuennii
MHOT'OTPaHHUKOB:
UR (010627
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaxeHus
noaoous

https://resh.edu.ru/subject/lesson/5443/

30

KonTponsHas
pabota
"[ToBTOpeHwue:
MHOTOTpaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"

31

O0ObéMm Tena.
O0neM
PSIMOYTOJIBHOTO
napauie/ieure 1a

http://geometry2006.narod.ru/Lessons/10-

11/11/13a.pptx

32

3amaun 00
YABOCHHUH Ky0a, 0




KBaJIpaType Kyoa;
O TPUCEKIIUY yIJia

33

CrepeoMeTpHrieck
ue 3a7auu,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuiesenune1a

34

[TpuxnagHeie
3a71a4M, CBSI3aHHbIC
C BBIYUCIICHUEM
00béMa
MPSIMOYTOJIBHOTO
napajuiesenumena

35

O0BEM mpsiMoit
MPU3MBI

http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx

36

CrepeomeTrpuueck
ue 331499,
CBA3aHHBIC C
BBIYHUCIICHUEM
00BEMOB MpsIMON
TPU3MBI

https://resh.edu.ru/subject/lesson/5629/

37

[Tpuxnagaeie
3aJlauM, CBSA3aHHbIE
¢ 00bEMOM IPAMOiA
IIPU3MBI

38

Brruuncienue
00BEMOB Tell ¢

https://resh.edu.ru/subject/lesson/4046/




MTOMOIIIBIO
ONPEACIEHHOTO
unrerpaia. O0bEM
HAKJIOHHOM
MIPU3MBI

39

Brrunciaenue
00BEMOB TEJI C
IIOMOIIILIO
OIPEICIEHHOTO
unterpana. Oobém
MUPAMUIBI

https://resh.edu.ru/subject/lesson/4046/conspect/232
06/

40

®opmyna oobEma
UPaMUJIbI.
OTtHo1IEeHHE
00BbEMOB MUPAMU]]
C 00LINM yTJIOM

41

dopmyna 06bEMa
MUPAMHUIBI.
OrHomeHne
00BEMOB MUPaAMUJL
¢ 00IIKM yTJIOM

42

CrepeomMeTrpuueck
ue 3a/1a4i,
CBSI3aHHBIE C
o0BEMaMu
HaKJIOHHOHN
TIPHU3MBI

https://resh.edu.ru/subject/lesson/5629/conspect/

43

CrepeomMeTrpuueck
ue 3a7a4H,




CBSI3aHHBIE C
00bEMaMu
MTUPAMUIBI

44

[Tpuxnagaeie
3aJla4H 110 TEME
"O0BéMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MPU3MBbI

45

[IpukianHeie
3a/1a4u 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
MTUPAMHU/IBI

46

IIpumeHeHue
00BEMOB.
Brraucnenue
paccTosiHusA 10
IUIOCKOCTH

47

KonTponbHas
pabota "O6bEM
MHOTOrpaHHHuKa"

48

Hunuaapudeckas
MMOBEPXHOCTb,
oOpa3ymomue
LWIAHAPUYECKON
MTOBEPXHOCTH

http://geometry2006.narod.ru/Lessons/10-

11/11/2 4 a.pptx




Munmuuap. Hpamon

https://wika.tutoronline.ru/geometriya/class/11/osnov

KpYTrOBOH nye-svedeniya-o-geometricheskoj-figure-czilindr
49 LHATTUHP.
[Tnomane
MTOBEPXHOCTHU
UWIMHIpA
Konnueckas https://resh.edu.ru/subject/lesson/4903/conspect/226
IIOBEPXHOCTB, 45/
50 oOpazymoiue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc
CeueHue kKoHyca https://resh.edu.ru/subject/lesson/4903/conspect/226
TUIOCKOCTBIO, 45/
51 napajuieabHON
MIJIOCKOCTH
OCHOBaHUS
VY ceu€HHbI KOHYC. https://resh.edu.ru/subject/lesson/4903/conspect/226
U306pakenune 45/
52 KOHYCOB U
YCEUYEHHBIX
KOHYCOB
[Tnomans 60koBOM https://resh.edu.ru/subject/lesson/4903/conspect/226
MIOBEPXHOCTH M 45/
53 MOJTHOMN
MMOBEPXHOCTH
KOHYyca
54 [Tnomans 60koBOM

MTOBEPXHOCTU U




HOJIHOU
IMOBEPXHOCTH
KOHYCa

55

CrepeoMeTpHriecK
Y€ 3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE,
MMOCTPOCHUEM
CEUYCHMI
UWIMH]IPA, KOHYyCa

56

CrepeomeTpuueck
ue 3a/1a4M Ha
JI0Ka3aTenbCTBO U
BBIUHUCIICHHE,
IOCTPOCHUEM
CEUYCHUI
LIUJIMHAPA, KOHyCca

57

[Ipuxnagueie
3a/JauM, CBSI3aHHbIE
C UMJIMHIPOM

58

[Ipuxnagueie
3a/JauM, CBSI3aHHbIE
C UMJIMHIPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

[Tepeceuenne
cdepsl u mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n




cepsl
IJIOCKOCTBIO. Buj
1 U300paxKeHne
mapa

61

IIepeceyenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanwue mapa n
chepsl
IJIOCKOCTBIO. Bun
1 U300pakeHNE
mapa

62

VYpaBHeHue cepsl.
[Tnomane cheprr u
e€ gacTelt

https://resh.edu.ru/subject/lesson/4034/conspect/227
90/

63

CummMmetpust chepsl
U 1mapa

64

CrepeomeTrpuueck
ue 3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBSI3aHHbBIE CO
cdepoii u mapom,
MIOCTPOCHUEM HX
CEYECHMI
TUTOCKOCTBIO

65

CrepeomMeTrpuueck
ue 3a/1a41 Ha
J0Ka3aTeIbCTBO U




BBIUKCIICHHE,
CBSI3aHHBIE CO
cdepoit u mapowm,
MMOCTPOCHHUEM UX
CeUeHUI
IUIOCKOCTBIO

66

[Tpuxnagaeie
3aJla4d, CBSI3aHHbBIC
co cepoii u
mapom

67

[ToBTOpenue:
OKPY>KHOCTb Ha
IJIOCKOCTH,
BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
mo106us

68

Paznuunsie
KOMOMHAIINH T
BpallIeHUS U
MHOTOTPaHHUKOB

69

3agaun mo TeMe
"Tena n
MMOBEPXHOCTHU
BpameHus"

https://resh.edu.ru/subject/lesson/4910/

70

3agauu 1mo TeMe
"Tena u
MMOBEPXHOCTHU
BpamieHus"




KoHntposbHas
pabora "Tena u

71
MMOBEPXHOCTHU
BpauieHus"
O0BEM numMHapa. http://geometry2006.narod.ru/Lessons/10-
7 Teopema 06 11/11/14c.pptx
00BEME IIPSAMOTO
HUAJTUHIPA
Beraucnenne http://geometry2006.narod.ru/Lessons/10-
00BEMOB TEII C 11/11/16a.pptx
TTOMOIIIBIO
73 .
ONPEACIEHHOTO
unterpana. Oobém
KOHYyca
ITnomanu 60koBoOM http://geometry2006.narod.ru/Lessons/10-
4 Y MOJTHOM 11/11/18a.pptx
7
MMOBEPXHOCTHU
KOHYyca
CrepeomeTrpuueck
ve 3a/1a4u,
CBSA3aHHBIE C
75
BBIYMCIICHUEM
00BbEMOB
HUITUHpPA, KOHYCa
[MpuknaaHbie http://geometry2006.narod.ru/Lessons/10-
3aJa4H II0 TEME 11/11/18a.pptx
76 "O0BEMBI U
10111

noBepxHocTei Ten"




77

O0BeM mapa u

rapoBOIro CCKTopa.

Teopema 06
o0BEMe mapa.
[Tnomane chepsr.
CrepeomeTpHrieck
ue 3a/1a4H,
CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB Mmapa,
IIapOBOTO
CerMEHTa U
IaPOBOTO CEKTOpa

http://geometry2006.narod.ru/Lessons/10-

11/11/17a.pptx

78

[Ipukianueie
3aJ1a4¥ 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BbEMOM 11apa 1
TJIOMIAIBbI0 cephl.
CooTHouieHus
MEXIY

IO ISIMH
MOBEPXHOCTEN U
o0béMaMu
MOAOOHBIX TEJ

http://geometry2006.narod.ru/Lessons/10-

11/11/17b.pptx

79

ITogo0Ouble Tena B
MPOCTPAHCTBE.
N3meHnenne
o0BbEMa npu




mojo0uu.
CrepeomeTrpuueck
HE 3a/1a4H,
CBSI3aHHBIC C
BBIYMCIICHHEM
00BEMOB TEJI U
Iomanaei
MOBEPXHOCTEH

80

KonTponbhas
pabora "Ilnomaan
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

Ten"

81

JIBH)KEHMS
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBr>xeHus u
paBeHCTBO (uryp.
OO01me cBoMCcTBa
NBIKCHUHU

https://resh.edu.ru/subject/lesson/6297/conspect/222
82/

82

Bunn nBukennit:
MapasieabHbIA
MEPEHOC,
LEHTpaIbHas
CUMMETPHUS,
3epKajJbHas
CUMMETPHUS,
IIOBOPOT BOKPYT'
psAMOI




83

[IpeobpazoBanus
noaoOus. [Ipsimas
u cdepa Ditnepa

84

I'eomeTpuueckue
3aJla4M Ha
MIPUMEHEHHE
JIBUKEHUS

85

KonTponbhas
pabota "BexTopsl
B IIpocTpaHcTBe”

86

Oo6o61aromiee
nostopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HAHUM:
"ITapanmienbHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”

87

O6o0maromiee
nosropenue 11
MMOHSATHHI U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus




3HaHUM: "BekTopbl
B IIpocTpaHcTBe"

88

Ob6o61matomiee
noBtopenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHuii: "BekTopbl
B MpocTpaHcTre"

&9

Ob6o061matonee
nostopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cUCTEeMaTH3aIus
3HaHuit: "O0beM
MHOrOrpaHHuka"

90

Ob6o061maroniee
noBtopenue 11
MMOHSITUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHuii: "OobeM
MHOT'OrpaHHHUKa"




91

Oo6oOmaroree
nosropenue 11
MOHATUN U
METOJOB Kypca
reomerpuu 10-11
KJ1aCCOB,
CHCTEMAaTHU3alHs
sgagui: "[lnmomaan
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

Ten"

92

Oo6o61aromiee
noropenue 11
MOHATUH U
METO/IOB Kypca
reomerpun 10-11
KJIACCOB,
CHCTEeMAaTHU3alHs
sHaHui: "[lnomann
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

Ten"

93

Hrorosas
KOHTpPOJIbHAS
pabora

94

HNrorosas
KOHTpPOJIbHAS
pabora

95

[ToBTOpEHME,




00001IeHnE U
cucreMatrmni3anusia
3HAHUH

96

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pasButus
CTEPEOMETPUU KaK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pazsutus
CTEPEOMETPUHU KaK
HayKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pasButus
CTEPEOMETPHUU KaAK




HayKu U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passutus
CTEPEOMETPUH KAK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazButus
CTEPEOMETPUHU KaK
HayKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

Hcropus pasButus
CTEPEOMETPUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITBIOTEPHBIX




TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I1O0 102
I[TPOIT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomerpus 10-11 knacc. ba3oBeiil u yriyonennsiit ypouu. Atanacsiy J1.C,

byrty3oB B.®., Kagomues Cb. u np., —M: «IIpocBenienne» 2024.

METOANYECKHUE MATEPHUA JIbl JJISI YUUTEJIS
IMoypounbie mianbl. I'eomerpus. 10 kiaace. K yueOnuky Aranacsina, Koasesa,

N3parenscTBO «Yuntens» 2017.
N3y4venune reomerpuu B 10-11 kiaaccax. Caakssn C.M.— M: «IIpocBemieHue»

2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

Pocculickas snexktponHas mkoda https://resh.edu.ru/subject/17/10/

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

3agauu o reoMeTpun: HHGOPMAITMOHHO-TTIOMCKOBAs CHCTEMa
http://zadachi.mccme.ru/







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 206207823956372999289752484386853790447614924967
Bnageney KocTapesa EkaTepuHa HukonaesHa

OeicTevTened C 25.04.2025 no 25.04.2026



http://www.tcpdf.org

		2025-10-14T08:29:20+0500




