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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  TIOHATHUAMH 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 YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKHA M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU 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  JOKa3aTeJIbCTB MU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA 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
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  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 IMJIOCKOCTH 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 DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
T€OMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO 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 OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU 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 HEJENIO).



COAEPXKXAHUE OBYUEHUA
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: NEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIBHOCTD 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. [lapaieapbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
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 IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue 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
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
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, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
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| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel 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. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA 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-03I0POBUTEIBHOMN 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaloB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

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

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajaud  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o 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 INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIIeHUs
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 COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3aJad, HOPUHUMATh LEelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboThl (00CYykAeHUS, OOMEH MHEHHI,
«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
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

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 KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METObI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4eckd  copMyIUpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
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 MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BNHCAHHBIA B cepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabsubie CamocTosiTe/IbHbIE
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
B 93 1 1 Bubnuomexa LUIOK
BEJICHUE B CTEPEOMETPHIO
A p p https://lesson.edu.ru/02.3/10
B3auMHOE pacronokKeHue IPSIMbIX B 6 L . bubnuomexa LIOK
MpPOCTpaHCTBE https://lesson.edu.ru/02.3/10
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B 8 1 bubnuomeka LJOK
MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
[lepneHUKyYISAPHOCTD MPSAMBIX U o5 1 bubnuomexa LIOK
IITOCKOCTeii B POCTPAHCTRE https://lesson.edu.ru/02.3/10
Bubnuomeka LJOK
Vriel 1 paccTOSHHS 16 1 1
p https://lesson.edu.ru/02.3/10
Bubnuomeka LJOK
MHuororpaHHuKu 7 1 1 https://lesson.edu.ru/02.3/10
B 12 1 Bubnuomeka LJOK
€KTOPHI B IIPOCTPAHCTBE
P poctp https://lesson.edu.ru/02.3/10
[ToBTOpeHue, 0600mEeHNE U 5 9 5 bubnuomexa LIOK
CHCTeMaTH3aLMs SHAHMI https://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 102 5 9

[TPO'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabusie CamocTosiTeIbHbIE
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
bubnuomeka LJOK
1 AHanutu4eckas reoMeTpust 15 1 https://lesson.edu.ru/02.3/11
5 IToBTOpEHME, 0000IICHUE 1 15 1 bubnuomexa LOK
CHCTEMATH3AIHS SHAHKI https://lesson.edu.ru/02.3/11
Bubnuomexa LIOK
3 O06bEM MHOTOrpaHHHUKA 17 1 https://lesson.edu.ru/02.3/11
Bubnuomexa LIOK
4 Tena Bpamenust 24 1 https://lesson.edu.ru/02.3/11
5 [Tnommany moBepXHOCTH U OOBEMBI 9 1 bubnuomexa LJOK
KPYTITBIX Tt https://lesson.edu.ru/02.3/11
bubnuomeka LJOK
6 JBrKeHUs S 1 https://lesson.edu.ru/02.3/11
7 [ToBTOpenue, o6obIIEHNE 1 17 5 bubnauomexa LIOK
R —— https://lesson.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 102 3

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxka Konrpoabsubie CamocTosiTe1bHbIE
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl

padoThI padoThI

OcHOBHbIE TIpaBUIa https://lesson.edu.ru/lesson/93bb0b91
M300paXeHUs Ha PUCYHKE
IIJIOCKOCTH, ITApaJUIEIbHbIX 1
PSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

ITonsTusa crepeomeTpuu: https://lesson.edu.ru/lesson/93bb0b91
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. OCHOBHBIE
npaBujIa U300paKEeHUs Ha
PUCYHKE IUIOCKOCTH,
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepPeIUHBI
OTpe3Ka

IToHsATHSA: IEpeceKaroImecs https://lesson.edu.ru/lesson/93bb0b91
IJIOCKOCTH,
nepeceKaroImecs npsamas u 1
IJIOCKOCTE;
MOJTYTPOCTPAHCTBO
[lonsTus: nepecekaromumecs https://lesson.edu.ru/lesson/93bb0b91
INIOCKOCTH,
nepeceKaroImecs npsmas u 1
IJIOCKOCTE;
MOJTYTPOCTPAHCTBO




MHoOrorpaHHukH,
n300pakeHre MPOCTEHIINX
IPOCTPAHCTBEHHBIX (HUTYD,
HECYLIECTBYIOIIUX
00BEKTOB

MHoOrorpaHHukH,
M300pakeHHUE MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepPBbIE CIEJCTBUS U3 HUX

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

AKCHOMBI CTEPEOMETPUH U
HIEPBbBIE CIIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIEACTBUS U3 HUX.
CniocoObI 3a1aHUS TIPSIMBIX
1 IIJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IUIOCKOCTE

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

10

N3obpaxenue ceueHuit
MUpaMUIbl, Ky0a U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pébpa. N3obpaxenue
nepecedeHus! MoTy4eHHbIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX CEUEHUN

https://lesson.edu.ru/lesson/93bb0b91




Pa3sHbIMH IBETAMU

11

12

N3o0pakeHune ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé€bpa. M3obpakenue
MePEeCeYCHUS TTOTYICHHBIX
IIJIOCKOCTEM.
PackpamvBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

M3obpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pe&opa. N3o0pakeHune
nepeceyeHusl MOTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMU

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

13

N3o0paxeHne cedeHuit
MUpaMUIbl, Ky0a U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxenue
nepecedeHus! MoTy4eHHbIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMH [IBETAMHU

https://lesson.edu.ru/lesson/93bb0b91




14

Meton cnenoB s
MOCTPOEHUS CeUCHUH

https://lesson.edu.ru/lesson/93bb0b91

15

Meropn cienoB aiis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHui
IPSMBIX U IIJIOCKOCTEMN

https://lesson.edu.ru/lesson/93bb0b91

16

17

MeTto ciienoB i
MOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
IPSMBIX U IIJIOCKOCTEMN

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznianue BBIHOCHBIX
YEPTEKEH U 3aIIUCh L1aroB
MOCTPOCHUS

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

18

ITocTpoeHune ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3zmanne BRIHOCHBIX
YEpTEXKEN U 3aIUCH 11aroB
MOCTPOEHUS

https://lesson.edu.ru/lesson/93bb0b91

19

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aH1€e BBIHOCHBIX
YepTeKel U 3alucCh I1aroB
MOCTPOEHUS

https://lesson.edu.ru/lesson/93bb0b91




20

21

22

23

24

25

ITocTpoenue ceuenui B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHre BBIHOCHBIX
YepTeKei U 3aluCh 1IaroB
MOCTPOCHHUS

[ToBTOpEHME MIAHUMETPUU:
Teopema o
POMOPLUOHATIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTsl
B CEYEHUSIX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TJITAHUMETPUHN U
CTEpPEOMETpUH

KonrponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBarouecs npsiMeie.
[Ipusnaku
CKPEIIMBAIOIINXCS TPSIMBIX.
[TapannenbHble psMBIE B
MIPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH MPSIMOM

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91




26

27

MapajieIbHOM JaHHOU
MPSMOM, MPOXOASIICH yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIe)Kalley Ha JaHHOU
npsMoit. Jlemma o
MePECCUCHUH MapaIeIbHbIX
MPSIMBIX [JIOCKOCTBIO

[TapamenbHOCTB Tpex
npsiMbeix. Teopema o TpEx
napajuieIbHbIX MPSMBIX.
Teopema o
CKPEIIMBAIOIINXCS MTPSIMbBIX

[TapannensHOE
MIPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA
napajuieIbHOTO
MIPOCKTUPOBAHUSI.
N306paxkenne pazHbIX
¢buryp B napauieabHON
MPOEKIUU

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

28

lenTpanpHas nmpoexuus.
VYroi1 ¢ COHanpaBICHHBIMA
CTOpPOHaMH. YTOJ MEXAY
TPSIMBIMH

https://lesson.edu.ru/lesson/93bb0b91

29

3aa4uM Ha JOKa3aTeJIbCTBO
U MCCIIEI0OBAHUE, CBA3AHHBIC
C pacroJIOKEHUEM IPSIMBIX
B IIPOCTPAHCTBE

https://lesson.edu.ru/lesson/93bb0b91




30

31

32

[ToHATHS: mapaIebHOCTD
IIPSIMOM U TNIOCKOCTH B
npocrtpasctse. [Ipusnax
[IapAJUIEIbHOCTH MIPSIMOU U
miockocth. CBOMCTBa
[IapaJuIEIIbHOCTH NPSAMOU U
IIJIOCKOCTH

['eomerpuueckue 3aaun Ha
BBIYUCIICHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE
C MapajuIeIbHOCTBIO
IIPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes3
JTAHHYIO IIPSIMYIO Ha
YepTeKEe U MapajuIeIbHOTO
Ipyroi npsmon. Paccuér
OTHOUIEHUI

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

33

[TapamnenpHas npoekuus,
IpUMEHEHHUE JJIs
MOCTPOEHHUS CEYeHUH KyOa U
napasuiesenumnena.
CBolicTBa napajuiesenunena
Y TIPU3MBI

https://lesson.edu.ru/lesson/93bb0b91

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH
JBYX INTOCKOCTEN

https://lesson.edu.ru/lesson/93bb0b91




35

36

Teopema 0 napaieIbHOCTH
U €IMHCTBEHHOCTH
IJIOCKOCTH, MIPOXOISIIEH
yepes TOUKy, He
MPUHAJJISKAITYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3
Hee

CBolicTBa napauiesibHbIX
IJIOCKOCTEH: O
NapajuIeIbHOCTH HPSIMBIX
MepECeUCHHs TPU
MEePECCUCHUH JIBYX
napauieIbHbIX TJI0CKOCTEH
TpeThen

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHbIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbBIMU
IUIOCKOCTSIMU; O
[IEPECCUECHUH NIPSIMOU C
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

https://lesson.edu.ru/lesson/93bb0b91

38

IToBTOpEHME: TEOpEMaA
[Mugaropa Ha miockoctTu

https://lesson.edu.ru/lesson/93bb0b91

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

https://lesson.edu.ru/lesson/93bb0b91




40

CoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenumneaa

https://lesson.edu.

ru/lesson/93bb0b91

41

Brprunciienue 1iMH 0Tpe3KOB
B KyO€ U IIPSIMOYTOJIBHOM
napasuleJenunesie

https://lesson.edu.

ru/lesson/93bb0b91

42

[IepnieHIUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipn3nak
NEPIEHAUKYIIAPHOCTH
IIPSIMOM U INIOCKOCTH

https://lesson.edu.

ru/lesson/93bb0b91

43

[TepnieHIUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipn3nak
NEPIEHAUKYIIAPHOCTH
IIPSIMOM M TNIOCKOCTH

https://lesson.edu.

ru/lesson/93bb0b91

44

Teopema o CyleCcTBOBaHUU
Y €JMHCTBEHHOCTH IPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePHEHANKYIIIPHOHN K
IIJIOCKOCTH

https://lesson.edu.

ru/lesson/93bb0b91

45

46

IInockoctu u
MePIEHANKYJISPHBIE UM
MpsIMbIE B MHOTOTPaHHUKAX
ITmockoctu n
MePIEHANKYISPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

https://lesson.edu.

https://lesson.edu.

ru/lesson/93bb0b91

ru/lesson/93bb0b91




47

[IepnieHpuKymnsp u
HakjoHHas. [Toctpoenne
NEPIECHIUKYIIApA U3 TOYKU
Ha MPAMYIO

https://lesson.edu.ru/lesson/93bb0b91

48

[IepnieHpuKymnsap u
HakJIoHHas1. [TocTpoenue
NEPIECHIUKYIIApA U3 TOYKU
Ha MPAMYIO

https://lesson.edu.ru/lesson/93bb0b91

49

Teopema o Tpéx
NepreHuKyIsIpax (npsmast
U oOpaTHast)

https://lesson.edu.ru/lesson/93bb0b91

50

51

52

53

Teopema o Tpéx
NepreHuKyIsIpax (npsmast
U oOpaTHast)

Yron mexay
CKPELIUBAIOIIUMUCS
IPSIMBIMU

[Touck nmepreHaNKYyIIPHBIX
IPSIMBIX C TIOMOIIBIO
NEPIEeHIUKYISIPHBIX
IIJIOCKOCTEN
OpTtoronanbpHOE
MPOEKTUPOBAHHE

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

54

[Toctpoenue ceuenunit kyoa,
MIPU3MBI, TPABUIBHOU
MUPAMHUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

https://lesson.edu.ru/lesson/93bb0b91

55

[Toctpoenue ceuenuii kyoa,

https://lesson.edu.ru/lesson/93bb0b91




IIPU3MBI, IIPABUIIBHOU
MIUPAMUJIBI C TOMOUIBIO
OPTOTrOHAJILHOU NPOEKINH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[IimockocTu cummerpuit B
MHOI'OI'paHHHKaX

https://lesson.edu.

ru/lesson/93bb0b91

57

[Ipn3nak
NEPIEHANKYIIAPHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://lesson.edu.

ru/lesson/93bb0b91

58

59

60

61

62

[IpaBunbHBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKHU J10
IIJIOCKOCTH

IIpaBunbHbBIE
MHOTOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKHU J10
IIJIOCKOCTH

Crioco0bl OnyCTHTh
NEepPIECHINKYIISPHL:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccToAHUM

KonTponbhas pabota

"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/lesson/93bb0b91

ru/lesson/93bb0b91

ru/lesson/93bb0b91

ru/lesson/93bb0b91

ru/lesson/93bb0b91




npocTtpascTse”

63

[ToBTOpEHUE: yroya Mexay
IPSIMBIMU Ha IVIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBLHOM
TPEYroJbHUKE, TEOPEMA
KOCHHYCOB

https://lesson.edu.ru/lesson/93bb0b91

64

65

66

67

68

[ToBTOpEHME: yrom Mexay
CKpCIIUMBAOIINUMHUCA
IIPSIMBIMU B IIPOCTPAHCTBE

FGOMeTpI/I‘-IeCKI/Ie MCTOABbI
BBIYUCIICHUA yIJIa MCKIAY
MpsAMbIMH B
MHOI'OrpaHHHUKax

JIByrpaHHbIii yrou.
CBOICTBO IMHENHBIX YTIIOB

JIBYTPaHHOIO yTIjia
[lepnenaukynspHbie
miockoct. CBOMCTBa
B3aUMHO
NEepPHEHANKYISIPHBIX
MIOCKOCTEH

ITpusnax
MEPIECHINKYISIPHOCTH
IIJIOCKOCTEH; TEOpeEMa O
MPSIMOU MEPECEUECHUS JBYX
IIJIOCKOCTEMN
MEePIECHANKYISPHBIX
TPEThEH MIOCKOCTH

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91




69

70

[IpssmMoyTOnIBHBII
napajuiesenumnes; Kyo;
U3MEpEHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema o AuaroHanu
PSIMOYTOJIBHOTO
napasuiesenunena u
CJIEJICTBUE U3 HEE

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

71

CrepeomeTpuueckue u
MIPHUKJTATHBIC 33]Ia9H,
CBSI3aHHBIC CO B3aUMHBIM
PAacIOIOKEHUEM TIPSIMBIX U
TUIOCKOCTH

https://lesson.edu.ru/lesson/93bb0b91

72

[ToBTOpeHue:
CKpELIMBAIOIINECS NPSIMBIE,
napajuieIbHbIC INIOCKOCTH B
CTaHJAPTHBIX
MHOT'OI'PaHHHUKAX

https://lesson.edu.ru/lesson/93bb0b91

73

74

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPAMBIX,
PacCTOSIHUE MEXKIY
CKpELIMBAIOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaITUIX

PaccrosHue oT TOUkH g0
IMJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91




75

76

77

78

Brluncnenue paccTossHUM
MEXIY CKPELMBAOIIUMUCS
MPSIMBIMH C IIOMOLIBIO
NEePHEHANKYIIAPHON
IIJIOCKOCTH

TpéxrpanHslii yro,
HEpaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema I[Tudaropa,
TEOpEMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO
yria

DOnemMeHTHI chepuuecKoit
T€OMETPUH: T€0AEC3NUECKUE
JIMHUU Ha 3emiie

KontponbHas padota "Yrisl
U pacCTOSIHUS"

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

79

80

81

Cucremaru3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IIupamuga. Buasl nupamu.
[IpaBunbHas nupamua
IIpusma. Ilpssmas u

HaKJIOHHAS IPU3MBI.
[IpaBunbHas mpusma

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

https://lesson.edu.ru/lesson/93bb0b91

82

[IpsiMoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napaenenunes, Kyo

https://lesson.edu.ru/lesson/93bb0b91




Brlnmykiibie MHOTOIpaHHUKU.

https://lesson.edu.ru/lesson/93bb0b91

83 Teopema Dilnepa
BrlInmykiibie MHOTOIpaHHUKU. https://lesson.edu.ru/lesson/93bb0b91
Teopema Dilnepa.
84 [IpaBunbHbIE U
MOJTYITPaBUJIbHbIE
MHOT'OIPAHHUKHU
85 KontponsHas padora https://lesson.edu.ru/lesson/93bb0b91
"MHororpaHHuku"
[TonsiTne BeKTOpa HA https://lesson.edu.ru/lesson/93bb0b91
86 TUIOCKOCTH U B
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB https://lesson.edu.ru/lesson/93bb0b91
88 Pa3sHOCTB BEKTOPOB https://lesson.edu.ru/lesson/93bb0b91
89 ITpaBmIo mapamenenumnena https://lesson.edu.ru/lesson/93bb0b91
90 YMHOXKEHHE BEKTOpa Ha https://lesson.edu.ru/lesson/93bb0b91
YUCIIO
Paznoxenue Bexktopa mmo https://lesson.edu.ru/lesson/93bb0b91
01 0a3ucy TpE€x BEKTOPOB, HE
JeXalux B OJHOU
MJIOCKOCTH
92 CKaIspHOE POU3BE/ICHHE https://lesson.edu.ru/lesson/93bb0b91
93 Beluucnenue yria Mexuy https://lesson.edu.ru/lesson/93bb0b91
BEKTOpPAMHU B NMPOCTPAHCTBE
94 [Ipocreiimue 3agaum ¢ https://lesson.edu.ru/lesson/93bb0b91

BCKTOpaMu




[Ipocreitmume 3anauu ¢

https://lesson.edu.ru/lesson/93bb0b91

95 1
BEKTOpaMHU

96 IIpocreiimme 3agauu ¢ 1 https://lesson.edu.ru/lesson/93bb0b91
BEKTOpaMHU

97 [Ipocreiimue 3agaum ¢ 1 https://lesson.edu.ru/lesson/93bb0b91
BEKTOpaMHU

08 O000menue u ) 1 https://lesson.edu.ru/lesson/93bb0b91
cHUCTEeMaTH3aIus 3HAaHUH

99 O06o0061IEHNE U ) 1 https://lesson.edu.ru/lesson/93bb0b91
cucTeMaTu3aIus 3HaHUI

100 HroroBas kKOHTpOJIbHAS 1 https://lesson.edu.ru/lesson/93bb0b91
pabora

101 Hrtorosast KOHTpoOJIbHASA 1 https://lesson.edu.ru/lesson/93bb0b91
pabora

102 O06o0061IEHNE U ) 1 https://lesson.edu.ru/lesson/93bb0b91
cHUCTeMaTu3aIus 3HaHUI

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KJIACC

KoanuecTBo 4yacoB

JIeKTPOHHBbIE U(PPOBHIE

Jlara
Nen/m  Tema ypoka Konrpoabnsie  CaMocTosiTeIbHbIE o0pa3oBaTe/bHbIE
Bcero U3Y4YeHUs
padoThbI padoTbI pecypcbl

IToBTOpEHUE TEMBI https://lesson.edu.ru/02.3/11
1 "KoopauHnatsl BEKTOpa Ha 1

IUIOCKOCTH U B ITpocTpaHcTBe"
5 [ToBTOpenue Temsl "CkansgpHoe 1 https://lesson.edu.ru/02.3/11

MPOMU3BEJEHNE BEKTOPOB"

[ToBTOpEHME TEMBI https://lesson.edu.ru/02.3/11
3 "Beruncnenue yria Mexay 1

BEKTOpaMH B IPOCTpaHCTBE"

[ToBTOpenue Temsl "YpaBHeHUE https://lesson.edu.ru/02.3/11
4 IPSIMOM, IPOXOSAIIEH Yepes3 JBe 1

TOYKH"

YpaBHEHHE IOCKOCTH, https://lesson.edu.ru/02.3/11
5 HOpMaJlb, YpaBHEHUE TNIOCKOCTH 1

B OTpE3Kax

YpaBHEHHE ILIOCKOCTH, https://lesson.edu.ru/02.3/11
6 HOpMaJlb, YpaBHEHUE TUIOCKOCTH 1

B OTpE3Kax
7 BeKTOpHOE MPOH3BE/ICHHE 1 1 https://lesson.edu.ru/02.3/11
8 JIvHeitHbIe HEpaBEHCTBA, 1 https://lesson.edu.ru/02.3/11

JIMHENHOE NPOrPaMMHUPOBAHNE
9 JIvHeiHbIE HEPaBEHCTBA, 1 https://lesson.edu.ru/02.3/11

JIMHEHOE IMporpaMMHUpOBaHUC




10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y MpsMbIMU B
MHOTOI'PaHHHKAX

https://lesson.edu.ru/02.3/11

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://lesson.edu.ru/02.3/11

12

13

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOPAMHATAX

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH OO0 ITINIOCKOCTH B KY6C

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

14

Haxoxnenne pacctossHuii OT
TOYKH JI0 TJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

https://lesson.edu.ru/02.3/11

15

16

17

KonTtponsHas pabora
"AHanuThueckas reoMerpus’”

CeueHus MHOT'OT'PaHHUKOB:
CTaHAAPTHBIC MHOTOI'PAHHUKN
CeueHus MHOTI'OIrpaHHUKOB!
METO CJIICO0B

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

18

CC‘-IGHI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m HpSIMBIX nu
MJIOCKOCTEeM

https://lesson.edu.ru/02.3/11

19

20

[TapannensHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

HapaJ'IJ'ICJIBHBIe IpAMBbIC U

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11




IJIOCKOCTH: Pac4€T OTHOLLIEHHUI

21

22

23

24

[TapamnensHble IpsIMbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN
U TIPSIMBIX, CHMMETPUN
MHOTOI'PAaHHUKOB

[leprieHquKynApHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOpeMa O Tpex
MEePIeHIUKYIIsIpax
[leprieHquKynApHBIEC TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKaX

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaxKeHus
noao0us

https://lesson.edu.ru/02.3/11

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOMIA/IeH, cooOpaxeHust
noao0us

https://lesson.edu.ru/02.3/11

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
moaoous

https://lesson.edu.ru/02.3/11

28

IInomanu ceueHuit

https://lesson.edu.ru/02.3/11




MHOTOTPAaHHHUKOB: TUIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

29

ITmomanu ceuenumi
MHOTOTPAaHHHUKOB: TUIOIIA TN
MTOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100MsT

https://lesson.edu.ru/02.3/11

30

31

32

KontponsHas padora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUs] MHOTOTPaHHUKOB"

0O0BéM Tenna. O0beEM
IPSIMOYTOJIBHOTO
napajureNienumne/a

3agauu 00 yABOEHHHM Ky0a, O
KBajipatype Ky0a; O TPHCEKIUH
yria

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

33

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://lesson.edu.ru/02.3/11

34

[IpuknamHbIe 3a/1a9u, CBSI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasuieNienumne1a

https://lesson.edu.ru/02.3/11

35

36

O0BEM MPSAMOI TPU3MBI

CrepeoMeTrpuueckue 3a1aun,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMOB MPSAMON TPU3MBI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11




37

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIC
¢ 00bEMOM IPSIMON TTPU3MBI

https://lesson.edu.ru/02.3/11

38

Boruncnenue 00bEMOB Te ¢
ITOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O6bEM HaKIIOHHOM
[IPU3MBI

https://lesson.edu.ru/02.3/11

39

40

41

Brruncnenne 06bEMOB Tell ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
¢ O0IIUM yTIIOM

®opmyna 00bEMa MUPaMUIBI.
OTtHo1eHue 00HEMOB MTUPAMHU/T
¢ O0IIUM yTIIOM

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

42

CrepeomeTpuyiecKkue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

https://lesson.edu.ru/02.3/11

43

44

45

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[TpuknanHeie 3a1a4M MO TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

HpI/IKJ'IaI[HBIe 3aaa4u 110 TEMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM TTUPaMHUIBI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

46

[Tpumenenue o0BEMOB.

https://lesson.edu.ru/02.3/11




Brrunciaenue PacCTosAHUA 10
IIJIOCKOCTHU

47

48

49

KonTpomnpHas padora "O0beéM
MHOTOTrpaHHHKA"

[{unuHapuyueckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTHU

Hunuuap. [psamoii kpyroBoi
mumHp. [Tnomans
MOBEPXHOCTH IIMIIMHIPA

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

50

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM
nosepxHoctu. Konyc

https://lesson.edu.ru/02.3/11

o1

52

53

CeueHue KOHYCa MIOCKOCTBIO,
MapajuieIbHOMN IJIOCKOCTH
OCHOBAHUA

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOM MOBEPXHOCTU

Y TOJHOM IMOBEPXHOCTHU KOHYCA

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

54

[Tnomank 60KOBOI MOBEPXHOCTH

Y TIOJIHOM ITOBEPXHOCTH KOHYCA

https://lesson.edu.ru/02.3/11

55

56

CrepeomeTpruecKkue 3a1auu Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHYyca

CrepeomeTpHuueckue 3aJauu Ha

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11




JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IMOCTPOCHUEM ceueHHi
HUJIMHAPA, KOHYCa

S7

58

59

[IpuknanHele 3a1a4n, CBI3aHHbIE
C UWJIMHIPOM

[IpuknagHbie 3a1a49u, CBSI3aHHbIC
C TWIUHAPOM

Cdepa u map

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

60

61

62

[Tepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
chepsl mockocTeio. Bug u
n300paxxeHue mapa

[lepeceuenue cdepsl 1 mapa c
iockocTeio. Kacanue mapa u
chepsl mockocTeio. Bua u
n300paxkeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

63

64

65

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BHIYUCIIEHHUE,
CBSI3aHHBIE CO CHEPOH U 1IapoM,
MIOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

CrepeoMeTpHuuecKue 3aa4u Ha
JTI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11




IIOCTPOEHUEM HX CEUCHHI
IIJIOCKOCTBIO

HpI/IKJIaZ[HBIe 3aaa4u, CBA3aHHBIC

https://lesson.edu.ru/02.3/11

66 N
co cthepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha https://lesson.edu.ru/02.3/11
67 IJIOCKOCTH, BEIYUCIICHUS B
OKPYKHOCTH, CTaHJIapTHbIC
o100us
68 Paznmuunrle koMOMHALIMA TENT https://lesson.edu.ru/02.3/11
BpAILlEHUS] U MHOTOT'PAHHUKOB
69 3amauu no teme "Tena u https://lesson.edu.ru/02.3/11
MOBEPXHOCTHU BpaleHus"
20 3agaun o teme "Tena u https://lesson.edu.ru/02.3/11
MOBEPXHOCTHU BpaleHus"
71 KoHnTtpoinbhas padora "Tena u https://lesson.edu.ru/02.3/11
MOBEPXHOCTHU BpauieHus"
7 O6neém munuHapa. Teopema 06 https://lesson.edu.ru/02.3/11
00BbEME MPSMOTO HUITUHIPA
Brrunciierne 006EMOB TEI C https://lesson.edu.ru/02.3/11
73 MTOMOIIIBIO OTPEETEHHOTO
uHTerpana. O6béM KoHyca
74 ITnomany 6OKOBOH M MOIHON https://lesson.edu.ru/02.3/11
MOBEPXHOCTU KOHYCa
CrepeomMeTpuyeCcKHe 3a1a4u, https://lesson.edu.ru/02.3/11
75 CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB IUITUH/IPA, KOHYCA
76 [IpuknagHbie 3a1a4u 110 TEME https://lesson.edu.ru/02.3/11

"OO0BEMBI U TIOWIAIN




noBepxHocrel Ten"

77

O0BEM mapa 1 1apoBoro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
CrepeomeTpuyeckue 3a1auu,
CBsA3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOro
CErMEHTa U MAapOBOI0 CEKTOpa

https://lesson.edu.ru/02.3/11

78

[IpukitagHble 3ana4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM 11apa U IJIOIIAIbIO
cdepol. COOTHOLICHUS MEXKTY
IJIOMIAIIMU TTOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

https://lesson.edu.ru/02.3/11

79

80

[TomoOHBIE TENA B
npocTtpaHcTBe. M3mMeHenue
00BbEMa IpU OJJOOHH.
CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCICHUEM
00BEMOB TeN U IIoIAAeH
IIOBEPXHOCTEN

KonTponbnas padota "Ilnomanu
MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX TeN"

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

81

JIBM>KeHUs MPpOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuue
CBOMCTBA JBUKECHUH

https://lesson.edu.ru/02.3/11




82

83

Bunsl nBmkeHnii:
napajuleIbHbIN MEPEeHoC,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajJbHasi CHMMETPHS,
MIOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus mogo0wMsI.
[Ipsimas u chepa Ditnepa

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KoHTtposbHas padota "BekTopbl

B MpocTpaHcTBe"

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

86

87

88

89

Ob6o6maromee nmosropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"ITapanmienpHOCTb NPSMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUH:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUHA:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maroee nosropenue 11
NOHSTHH M METOJIOB Kypca

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11




reometrpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee moroperne 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHUi:
"O6BbeM MHOTOTpaHHUKA"

https://lesson.edu.ru/02.3/11

91

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CUCTeMaTH3aIlus 3HAaHUI:
"[Lnomaam MoBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://lesson.edu.ru/02.3/11

92

93

94

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

Wrorosas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

95

[ToBTOpenwue, 0600IIEHNE U
cUCTeMaTH3aIus 3HaHui

https://lesson.edu.ru/02.3/11

96

Hcropus pazButus
CTEpPEOMETPHM KaK HAYKH U €€
POJb B pa3BUTHH COBPEMEHHEBIX

https://lesson.edu.ru/02.3/11




WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://lesson.edu.ru/02.3/11

98

Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH

https://lesson.edu.ru/02.3/11

99

Hcropus pazsurus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

100

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHHA COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

101

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX 1 KOMITBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

102

Hcropus pa3Butus
CTEpEOMETPUHU KaK HAYKU U €€

https://lesson.edu.ru/02.3/11




pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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