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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU J0Ka3aTeNbCTB M alITOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUN;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (pPOBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/
B
2 SAIMHOC PaCHONONCHHE HPAMPBIX B 6 1 https://resh.edu.ru/subject/lesson/6065/
MIPOCTPAHCTBE
I1
3 ap aﬂHeHB“HOCTB MPAMPIX 8 https://resh.edu.ru/subject/lesson/4724/
MJIOCKOCTEH B IPOCTPAHCTBE
[lepreH Ky ISPHOCTS IPSIMBIX 1 https://app.onlineschool-1.ru/10-
4 P “y P P 25 klass/geometriya/ugol-mezhdu-
TIOCKOCTEH B IPOCTPARCTBE pryamoj-i-ploskostyul/article
https://app.onlineschool-1.ru/10-
5 VYTIBI ¥ paccTOSIHUS 16 1 klass/geometriya/ugol-mezhdu-
pryamoj-i-ploskostyul/article
MHororpanHuKu 7 1 https://resh.edu.ru/subject/lesson/6018/
BekTops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/5724/
https://app.onlineschool-1.ru/11-
IT 0600 i L .
8 OBTOPEHHE, 000 meHI:Ie 1 5 2 klass/geometriya/prostejshie-zadachi-
cHCTeMaTu3alys 3HaHUH . .
v-koordinata2/article
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/4724/
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5724/
https://app.onlineschool-1.ru/11-klass/geometriya/prostejshie-zadachi-v-koordinata2/article
https://app.onlineschool-1.ru/11-klass/geometriya/prostejshie-zadachi-v-koordinata2/article
https://app.onlineschool-1.ru/11-klass/geometriya/prostejshie-zadachi-v-koordinata2/article

11 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (pPOBbHIE)

Ne i/m Konrposbusie IIpakrnyeckue
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

1 AHanuThueckas reoMeTpust 15 1 https://resh.edu.ru/subject/lesson/4756/

IT 000
2 OBTOPEHHE, 000 merje 1 15 1 https://resh.edu.ru/subject/lesson/6065/
CUCTEMaTHU3alAa 3HaHUHU

3 O0bEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/lesson/4724/
https://app.onlineschool-1.ru/10-

4 Tena Bpamenus 24 1 klass/geometriya/ugol-mezhdu-
pryamoj-i-ploskostyul/article

I1 0Bé
5 JIOTHA/I TIOBEPXHOCTH H 0DBEMBE 9 1 https://resh.edu.ru/subject/lesson/6018/
KPYIJBIX TEII
https://app.onlineschool-1.ru/11-

6 JBrokeHus 5 1 klass/geometriya/ponyatie-obuyoma-
obuyom-pryamougo/article
https://app.onlineschool-1.ru/10-

IT 0600
7 OBTOPEHHE, 00O meHI:Ie 1 17 2 klass/geometriya/ponyatie-
CUCTEMaTHU3aluAad 3HaHUHU . . .
mnogogrannika-prizmal/article
OBIIEE KOJIMYECTBO YACOB I10
1 102 8 0

[NPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/4724/
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ugol-mezhdu-pryamoj-i-ploskostyu1/article
https://resh.edu.ru/subject/lesson/6018/
https://app.onlineschool-1.ru/11-klass/geometriya/ponyatie-obuyoma-obuyom-pryamougo/article
https://app.onlineschool-1.ru/11-klass/geometriya/ponyatie-obuyoma-obuyom-pryamougo/article
https://app.onlineschool-1.ru/11-klass/geometriya/ponyatie-obuyoma-obuyom-pryamougo/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Hdara JIeKTPOHHBbIE HU(POBHIE
u3yyeHusi oOpa3oBaTe/IbHbIE pecypcChl

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

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

[TonsTHa crepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKEHUs Ha
PUCYHKE IJIOCKOCTH,
MapajuieIbHbIX MPSAMBIX
(O0Tpe3KoB), cepeIuHbI
OTpe3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIONINECS
npsiMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIONINECS
npsiMasi ¥ MJI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

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

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

MHoOrorpaHHukKkH,



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

n300pakeHue MPOCTEUIITNX
HPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOUINX OOBEKTOB

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

https://app.onlineschool-1.ru/10-
klass/geometriya/tetraedr-postroenie-
sechenij-t1/article

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CIECTBUS U3 HUX

AXCHOMBI CTCPpCOMCTPUHU U
ICPBLIC CICACTBUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX.
CriocoOblI 3a/1aHus IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O003HaueHUs NPSAMBIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOAT YEPE3 UX
pEbpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0ckocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHU N
pPa3HBIMU [IBETAMH

N3o6paxenue cedeHuit
MUpaMH/JIbl, Ky0a U MPU3MBIL,
KOTOPBIE TPOXOJAT Yepe3 ux
pé6pa. Nzobpaxenue

https://app.onlineschool-1.ru/10-
klass/geometriya/tetraedr-postroenie-
sechenij-tl/article

https://app.onlineschool-1.ru/10-
klass/geometriya/perpendikulyarnye-
pryamye-v-pros/article



https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/tetraedr-postroenie-sechenij-t1/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article

MepecevyeHus MOJIy4YeHHBIX
IJI0CcKocTeil. PackpammmBanue
MMOCTPOSHHBIX CEUEHUN
pPa3HBIMU LIBETAMH

12

13

N3o0paxeHune cedeHmit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 uX
pé6pa. NzobpaxkeHue
nepeceyeHus MoayYeHHBIX
wiockocTeil. PackparBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpammBanne
MMOCTPOEHHBIX CEUCHU I
pa3HBIMU LIBETAMHU

https://app.onlineschool-1.ru/10-

klass/geometriya/perpendikulyarnye-

pryamye-v-pros/article

14

15

16

Meton cienoB Ui
MOCTPOEHUS CEUCHU I

Meron cnenos ais
MOCTPOEHHUSI CEUEHUH.
CaolicTBa niepece4eHui
MPSAMBIX U IJIOCKOCTEN

Meton cnenoB A
MOCTPOEHUSI CEUECHU .
CaolicTBa nepeceyeHui

https://app.onlineschool-1.ru/10-

klass/geometriya/perpendikulyarnye-

pryamye-v-pros/article



https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article
https://app.onlineschool-1.ru/10-klass/geometriya/perpendikulyarnye-pryamye-v-pros/article

MPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMuch UIaroB IOCTPOEHUS

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMuch UIaroB MOCTPOEHUS

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

19

Iloctpoenue ceuennii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMuch U1aroB MOCTPOEHUS

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

20

[Toctpoenue ceueHui B
nupamujie, Kyoe no Tpém
TouykaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U
3aMuch U1aroB MOCTPOEHUS

21

[ToBTOpEHME MUIAHUMETPUU:
Teopema o
MIPOINOPLIMOHAIBHBIX
orpeskax. [lomooue
TPEYTOJIbHUKOB

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

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuets! B
CEUEHUSX Ha BHIHOCHBIX

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



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/

yeprexkax. Mcropus pazsutus
IUTAHUMETPUH U
CTEpEOMETPUU

23

KonrponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemuBarOMMXCs
npsaMbIX. [TapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

26

27

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
MapajyieIbHON JaHHOU
MPSIMOM, IPOXOAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)Kalled Ha TaHHOM IIPSAMOM.
JleMMa o nepeceueHnu
MapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

[TapamnenbHOCTB TpEX
npsmbIx. Teopema o Tpéx
MapaJUIeIbHBIX IPSIMBIX.
Teopema o ckpeluBarOIUXCs
TIPSIMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO

https://app.onlineschool-1.ru/10-

klass/geometriya/ponyatie-

mnogogrannika-prizmal/article

https://app.onlineschool-1.ru/10-

klass/geometriya/ponyatie-

mnogogrannika-prizmal/article



https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article
https://app.onlineschool-1.ru/10-klass/geometriya/ponyatie-mnogogrannika-prizma1/article

MIPOCKTUPOBAHHSI.
N3o0pakeHue pa3Hbix GUryp
B NapaJICIbHOU IPOCKIHH

28

[lenTpanbsHas npoekuus. YTomu
C COHAIPABJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
HPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM HpﬁMI)IX B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4904/

30

[TonsTHS: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4904/

31

I'eomeTpuueckue 3amaun Ha
BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTBIO MPSMBIX U
MIJIOCKOCTEHN B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4904/

32

[TocTtpoeHue ceuenus,
MIPOXOASAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEkKE U
[apajuIeJIbHOTO APYTron
npsAMoH. Pac4€r oTHOIIEHU I

33

[TapannensHas npoekuus,

https://app.onlineschool-1.ru/11-



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article

MIPUMEHEHHUE JJIs1 TOCTPOCHUS
CEUYCHHH KyOa u
napasienenumnena. CBoncTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

klass/geometriya/kombinacii-tel-

mnogogranniki3/article

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napaieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TaHHON
IIJIOCKOCTH U CIIEICTBUSI U3
HEeE

https://app.onlineschool-1.ru/11-

klass/geometriya/kombinacii-tel-

mnogogranniki3/article

36

37

CaoiicTBa napamienbHbIX
IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX
IIepeceyeHus Ipu
IIEPECEYEHHH JIBYX
NapaJuIeIbHBIX TUIOCKOCTEN
TpeTben

CaoiicTBa napamienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
NapajuIeIbHBIX NPSIMBIX,
3aKJIFOUEHHBIX MEX]TY
napajuIeIbHBIMU
IJIOCKOCTSIMU; O MepeCcCeYeHUH
MPSIMOM C IBYMsI
napajuieIbHbIMU
IJIOCKOCTSIMU



https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article
https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article
https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article
https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article
https://app.onlineschool-1.ru/11-klass/geometriya/kombinacii-tel-mnogogranniki3/article

38

IToBTOpeHue: Teopema
ITudaropa Ha rmiockocT!

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
PSIMOYTOJIBHOT'O
TPEyroJIbHUKA

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaiesienumnea

Brruucnenue ajiuH OTPC3KOB B

KyO€e U psIMOYTOJIbHOM
napasJiesienure e

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

42

[lepneHuKyIpHOCTH
IIPSIMOU U TUIOCKOCTH.
IIpuznak
NIEPIEHIUKYJISIPHOCTH IPSIMON
U IIJIOCKOCTH

43

44

45

[lepnenuKyIIpHOCTH
MIPSIMOM U TNIOCKOCTH.
IIpusnax
MEPIEHIUKYIAPHOCTH IIPAMOiL
U IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOI,
MPOXOASAIIEH uepe3 TOUKY
MPOCTPAHCTBA U
MepHEeHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MepHeHUKYISIPHbIE UM

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



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

IpsAMBIC B MHOT'OI'paHHUKAX

46

47

48

49

[InockocTt u
MepHEHIUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnienaukysnsp u
HaksoHHas. [locTtpoenue
MEePIEHIUKYISPA U3 TOUYKH HA
MPSIMYIO

[lepnenaukynsip u
HaksoHHasA. [locTtpoenue
MEePHEHIUKYISIpA U3 TOUYKH HA
MPSAMYIO

Teopema o Tpéx
MepHeHIuKyIsipax (mpsmas u
oOpaTHas)

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

50

Teopema o Tpéx
NepneHIuKysipax (mpsmas u
oOpatHas)

51

52

53

VYron mexny
CKPEILMBAIOIIUMUCS
TPSIMBIMH

[Tonck neprneHauKyasspHbIX
MPSAMBIX C IIOMOLIBIO
HepHeHJII/IKYJ'ISIpHBIX
TIOCKOCTEHN

OproronanbHoe
IIPOEKTUPOBAHUE

54

[Toctpoenue ceuennii kyoa,



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

IIPU3MBI, IPABUIIBHOU
MIUPaMUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOU
MIMPaMU/IbI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

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

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTu cummerpuil B
MHOTOTpaHHUKAX

57

58

59

60

IIpuznak
MEPIEHANKYISIPHOCTH MPSAMOU
U IJIOCKOCTH KakK CIIEJCTBUE
CUMMETPUU

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH
110 TIOCKOCTH

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH
110 IIOCKOCTHU

CrniocoOsbl OyCTUTh
NIEPIECHIUKYIISIPBIL:
CUMMETpPHUS, CIABUI TOUKHU IO
MapajuIeJIbHON IIPSIMOU

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

61

CaBur o HenapauieIbHON
MIPSIMOM, U3MEHEHHE
paccTossHUMI

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



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

62

KonrponsHas pabora
"BzauMHoOe pacrnosioxxeHue
MPSIMBIX U MJIOCKOCTEN B
npoctpaHcrtae"

63

[ToBTOpEHME: YyrOa MEKITY
IMpsAMBIMHA HaA IIJIOCKOCTHU,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIMBAIOIIMMUCS
MPSIMBIMU B ITPOCTPAHCTBE

65

66

67

68

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PaHHUKAX

JIByrpanssiii yroa. CBOMCTBO
JIMHEWHBIX YIIJIOB
JIBYTPAHHOTO yTJia
[lepnenqukynsipHbie
mockoct. CBoMCTBa
B3aUMHO NEPIEHIUKYIISIPHBIX
IUIOCKOCTEM

IIpusnax
MEPIEHUKYIISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH




69

70

IIpssMOyTONBHBIM
napajuiejenumnes; Kyo;
U3MEepEeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienuneaa

Teopema o 1uaroHajIu
MPSIMOYTOJIBHOTO
napajuiefienumnena u
CIIEJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKIIAJHbIC 33124,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSIMBIX U
TUIOCKOCTH

72

[ToBTOpeHue:
CKpELIMBAOIINECS NPSMBIE,
NapajuleIbHbIE TNIOCKOCTHU B
CTaHIAPTHBIX
MHOT'OTPaHHUKAX

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEUIUBAIOIINXCSA MPSMBIX,
pacCTOsTHUE MEXKTY
CKPEUIUBAIOIINMUCS
MPSIMBIMU B ITPOCTHIX
CUTYaITUIX

PaccrosHue oT TOUKH A0
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU




75

76

77

Brruucnenue paccrosHun
MEXy CKPEIMBAIOIUMUCS
IIPSIMBIMU C TIOMOILBIO
HEPIECHIUKYISIPHOM
IJIOCKOCTH

TpéxrpanHslii yro,
HEPABEHCTBA JUIA
TPEXIPaHHBIX yrioB. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB U CUHYCOB JUIs
TPEXTPAHHOTIO yIJIa

DneMeHTHI CPepruyecKoit
TE€OMETPUHU: TEO/Ie3UUECKUe
JIMHUU Ha 3emiie

78

Kontposnbnas padota "Yribl n
paccrosiHus"

79

80

81

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Iupamupa. Buasl nupamu.
[IpaBunbpHas nupamua
[Ipusma. [Ipsamas u
HAKJIOHHAs IIPU3MBI.
[IpaBunbHasg npuzma

82

[IpsiMoit napaynenenunen,
MIPSIMOYTOJIbHBIN
napajuiesienumnesn, Kyo

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

83

BBIHyKHBIC MHOT'OT'paHHUKH.



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

Teopema Ditnepa

Beimykiibie MHOTOTpaHHHKH.
Teopema Ditnepa.

84 [IpaBuibHbIE U
MOJTYTIPaBHIIbHBIC
MHOTOTPaHHUKHU

85 FOHTPOHBHM pa6'(')Ta https://resh.edu.ru/subject/lesson/4034/

MHororpaHHuku

86 [TonsiTue BekTopa Ha
IJIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [TpaBwiio mapamienenumena

90 YMHOKEHHE BEKTOpa Ha
YHCIIO
Paznoxenue BekTopa 1o

91 0a3ucy TpEéx BEKTOPOB, HE
JeKAIUX B OHON TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE

03 Boruncnenue yria Mexay
BEKTOPAMH B IPOCTPAHCTBE

94 IIpocreiine 3anauu ¢
BEKTOpaMH

95 [Ipocreiimue 3ana4um ¢
BEKTOpaMH

9% [Ipocreiimue 3anauu ¢
BEKTOpaMH

97 [Ipocreitmume 3amauu ¢



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

BEKTOpaMHU

O060011IeHNEe 1

98 . 1
CHCTEMATHU3alH 3HAHUI

99 O0006111eHYE U ) 1
CHCTEMAaTH3aIUs 3HAHUH

100 Hrorosast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOJIbHAS 1
pabora

102 O0600111eHE U ) 1
CHCTEMAaTH3alUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB
Ne Hdara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero U3y4eHusi  0o0pa3oBaTeJbHBIC PeCypPChI

padoThI padoThI

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpancrae”

IToBTOpEeHue TemMbl
2 "CkajsipHoe IpOU3BEACHHE 1
BEKTOPOB"

[ToBTOpEHNE TEMBI
3 "BeruynicrieHue yriia Mexmy 1
BEKTOpaMH B IpoCTpaHCTBE"

IToBTOpEHUE TEMBI
"YpaBHEHME IPSAMOH,
MPOXOISIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
5 HOpMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH,
6 HOpMaJTb, YypaBHEHHE 1
IJIOCKOCTH B OTpE3Kax

7 BexTopHoe npousBeneHue 1

JInHeliHbIE HEPABEHCTBA,
JIMHEHWHOE




IIPOrpaMMUpPOBaHHE

10

11

JIuHeiiHbIe HEPABEHCTBA,
JIMHEHWHOE
MporpaMMHUpPOBaHUE

AHanUTUYECKUE METOIbI
pacuéra yria Mexay
MPSIMBIMUA B MHOTOTPaHHHUKaX

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTI'OI'paHHHMKaxX

12

dopMya pacCTOSTHUSA OT
TOYKHU J0 IJIOCKOCTH B
KOOpAMHATax

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 THTIOCKOCTH B KyOe
Haxoxnenue paccrostHuii oT

TOYKH JO IJIOCKOCTH B
MPaBUJILHON MUPaAMHIE

KonTtponbHas pabora
"AHanuTH4YecKas reoMeTpus”

16

CeueHust MHOTOIpaHHUKOB:
CTaHJlapTHbHIE
MHOTOTpaHHUKHU

17

18

CeueHust MHOTOIPaHHUKOB:
METOJ CJIE/I0B

CeueHns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC INIOCKOCTH,




repecevyeHus MpsIMbIX U
IJIOCKOCTEH

19

20

21

22

23

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: NapaJuIeIbHbIE
CCUCHUA

[TapannenpHble IPAMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIEHUI

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IIJIOCKOCTH: YI'JIbI MCKIY
CKPCIIUBAOIIUMHCS
IIpsAMBbIMHA

[lepnienuKyIsipHBIE MIPSIMBbIE
Y TUIOCKOCTH: CTaHIapTHBIC
napbl NepreHINKYIIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[leprieHAMKYyISpHBIE IPSIMBbIE
U TUIOCKOCTH: TEOPEMA O TPeX
NepIeHINKYIIpax

24

[IepnenqukynspHbIE MPSMBIE
U IJIOCKOCTH: BBIYHCIICHUS
JUIVH B MHOTOI'paHHUKAaX

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaKeHHs
noaoous

26

HOBTOpCHI/ICI Iiomaiaunu




MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHS
noxoous

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOpMYJIbI
JUTS TITOMIA/ICH, COOOpaKeHUS
noxoous

28

[Inomanu ceyenuin
MHOTOTPaHHHUKOB: TIIOMIAH
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cOOOpakeHus
noxoous

29

[Inomanu ceyenuit
MHOTOTPaHHHUKOB: TIIOMIA M
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cooOpakeHus
noo00us

30

KonTponbnas padota
"I[ToBTOpeHwue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

32

33

O0Bém Tena. O0beM
MPSIMOYTOJIBHOTO
napauiesienumnea

3agaun 00 yaABOEHUH Ky0a, O
KBaJpatype Ky0a; o
TPHUCEKIINH yTJIa
CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM




MPSIMOYTOJIBHOTO
napajuiejenumena

34

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHUEM
00bEMa IPSMOYTOJILHOTO
napajuiesienuneaa

35

36

O06BEM TPSIMOM TPU3MBI
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMOIA TPU3MBI

37

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSMOU MPU3MBbI

38

Brruucnenune o0bEMOB TeI €
TIOMOIIBIO OITPENEIEHHOTO
unrerpana. O0bsEmM
HAaKJIOHHOH IPHU3MBbI

39

40

41

Brruncnenue o0bEMOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
unrerpana. O0bpEM
ImrupaMuJibl

dopmyia 06bEMa MUPaAMUIBL.

OTtHolIEHNE 00BEEMOB
MUPaMU/ C OOIITUM yTIIOM

dopmyia 06bEMa MUPaAMUIBL.

OtHolleHne 00HLEMOB
MUPaMUJI C OOIIUM YTIIOM

https://resh.edu.ru/subject/lesson/4911/

42

CrepeomeTpruecKkue 3a1auu,

https://resh.edu.ru/subject/lesson/4911/



https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/4911/

CBSI3aHHBIE C O0BEMAMU
HAKJIOHHOH TMPU3MBI

43

44

45

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIC C 00BbEMaMH

MU PAMH/TBI

[Ipuknagueie 3a1a9u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKJIOHHOM MPU3MBI

[Ipuknagabie 3a1a94 110 TEME
"O0BEMBI TEN", CBI3aHHBIC C
00BEMOM TTHPAMUIBI

https://resh.edu.ru/subject/lesson/4911/

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

46

[Tpumenenne 00HEMOB.
Beruuciienue paccTosHus 10
IUIOCKOCTH

47

48

49

50

KonTponbras padota "O0béM
MHOrOrpaHHuka"

[unuuapudeckas
MMOBEPXHOCTh, 00pa3yroIre
HWIAHAPAYECKON
MMOBEPXHOCTH

Hunuuap. [psamoi kpyroson
muHAp. [Tnomans
MOBEPXHOCTHU ILIMIIMH]IPA
Konnueckasi moBepXHOCTb,
o0pa3yrone KOHUIeCKOn
nosepxHoctu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO0, apaJIEIbHON



https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/6404/

IIJIOCKOCTH OCHOBaHUA

52

53

54

VY ceu€HHbIN KOHYC.
N3006pakeHne KOHYCOB H
YCE4EHHBIX KOHYCOB

ITnomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCa

ITnowane OOKOBO
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

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

55

CrepeomeTpruueckue 3a1aun
Ha JIOKa3aTeJIbCTBO
BBIUUCIICHUE, TIOCTPOCHHEM
CCUCHMI TWIIMHPA, KOHYCa

56

CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeIbCTBO
BBIYUCIICHUEC, ITIOCTPOCHUEM
CeUeHUH IIUINHIPA, KOHYyCca

57

58

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

HpI/IKJ'Ia,I[HLIC 3aga4u,
CBA3aHHLBIC C MUJIIMHAPOM

59

Cdepa u map

60

61

Ilepeceuenue cdepsl u mapa
¢ ockocTero. Kacanne
1apa 1 cepsbl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

Ilepeceuenue cdepsl u mapa



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

¢ wiockocTeio. Kacanue
mapa u cepbl IIOCKOCTHIO.
Bua u n3obpaxkenue mapa

62

63

VYpasaenwne chepsl. [Lnomans
cdepsl u e€ yactei

CummMmetpus cdepsl U mapa

64

65

66

67

CrepeomeTrpuueckue 3a1auu
Ha JIOKa3aTeIbCTBO U
BBIUUCIICHHE, CBSI3aHHBIC CO
cdhepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTpruyeckue 3a1auu
Ha JI0Ka3aTesIbCTBO
BBIYHCIICHUE, CBS3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM MX CEYCHUH
TUIOCKOCTBIO

[Tpuknaansle 3a1a4n,
CBsI3aHHBIE CO chepoit u
1apoM

[ToBTOpEHME: OKPYKHOCTH HA
IUIOCKOCTH, BHIYMCIIEHUS B
OKpY’KHOCTH, CTaH/IapTHBIE
no100us

68

Pa3znuunble koMOMHALIMY Tel
BpalIeHUs U
MHOTI'OTPaHHUKOB




69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

70

71

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"
Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O0béMm uuHIpa. Teopema
00 00BEME MPsSIMOTo
WIMHAPA

73

Brruucnenune o0bEMOB TeI €
IIOMOIIBIO OIIPENEITIEHHOTO
unTerpana. O6bpEéM KoHyca

74

75

ITmomaay OOKOBOU U OJIHOU
MMOBEPXHOCTH KOHYyCa

CTGPGOMeTpI/I‘-IeCKI/Ie 3aJa4u,

CBSI3aHHBIE C BEIUUCIIEHHUEM
00BEMOB IUITUH/IPA, KOHYCA

76

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI U IUIOMIAINA
noBepxHocTel Ten'”

77

OO6béM 11apa 1 LapoBOro
cektopa. Teopema 00 00bEMeE
mapa. [Tnomans chepsr.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHHEM
00BEMOB 11apa, ApPOBOTO
CerMEeHTa U IapOBOTr0
CeKTopa




78

79

80

81

82

83

[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TJIOMIAIBIO
chepnl. COOTHOIICHHS MEXTY
IJIOIIAASIMUA TIOBEPXHOCTEHN U
00BbEMaMH IMOJOOHBIX TEII

ITomoOusbIe Tena B

nmpoctpaHcTBe. Mi3MeHeHune

00BbéMa 1pu o100 H.
CrepeoMeTpHUYECKUE 3a/1a4H, 1
CBSI3aHHBIE C BEIUUCIIEHUEM

00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEN

KontponbHas pabora
"IInomaay moBEpXHOCTU U 1
00BEMBI KPYTIIBIX T

JIBU>KEHUs MPOCTPAHCTBA.
OTtoOpakenusi. J{BukeHus u
paBeHcTBO (uryp. Obuue
CBOMCTBA JBMKESHUM

Buner nBmkeHni:

MapaJuiebHbIN IIEPEHOC,
LIEHTPAJIbHAS CUMMETPUS, 1
3epKaJibHasi CHMMETPHUS,

IIOBOPOT BOKPYT IIPSMOU

[IpeobpazoBanms momoowms.
[Ipsimas u cepa Diinepa

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

84

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVIKCHUS



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

85

KonrponsHas pabora
"BekTopsl B mpocTpaHcTse"

86

O6o0mu1aromiee MOBTOPEHUE
11 mousATHA U METOIOB Kypca
reomerpuun 10—11 kiaccos,
cUcTeMaTu3aluvs 3HaHW:
"lapajsienbHOCTD MPSMBIX U
IJTIOCKOCTEH B MpOCTpaHCTBE"

87

Ob6o0m1aromee MOBTOPEHNE
11 moHsATHI U METO/IOB Kypca
reomerpuun 10—11 kimaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"BekTopsl B mpocTpaHcTBe"

88

O6o0m1aromee MOBTOPEHNE
11 moHsATHI U METOIOB Kypca
reomerpun 10-11 xaccos,
cucTeMaTHU3alus 3HaHUH:
"BexTopsl B mpocTpaHcTee”

89

O6o061matoniiee NOBTOPEHKE
11 noHsTHI 1 METOZIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTHU3alus 3HaHUH:
"O6beM MHOTOTpaHHUKA"

90

O6o061matoniiee MOBTOpPEHKE
11 noHsTHI 1 METOZIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTHU3alus 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

91

O6o061matoniee NOBTOPEHKE




92

93

11 moHsATHI U METO/IOB Kypca
reometrpuu 10—11 kmaccos,
CUCTeMAaTH3alusl 3HAaHHIA:
"IInomaay moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

O6o0mu1aromiee MOBTOPEHUE
11 moHsTUI K METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"IInomaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX T

HroroBasi KOHTpOJIbHAS
pabora

94

95

96

97

98

HrtoroBas KOHTpoOJIbHAS
pabora

[ToBTOpEeHuEe, 06001IeHNE 1
cUCcTeMaTH3aIlHs 3HAHUH

Hcropus passutus
CTEpEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAYKH U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAYKHU U




€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus passutus
CTEpPEOMETPUU KaK HAYKH U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHalIn3a, TEOMETPUS.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kanomiie C.b. u

Apyruc, AKIII/IOHepHOG O6HIGCTBO ((H3II&TGJII)CTBO «HpOCBeH_IGHI/IC»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
®I'OC. I'eomeTpus k yueb. AtanacsiHa. ba3oBblil U yriyOJIeHHBIH YPOBHH.
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