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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  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.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI 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  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeleEHHBIM IO TOoJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



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.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuzibl. CBoicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
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 BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTopaM. [IpsMoyroiibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpauieHuss ¥ MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEUEHUS UWIIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METO IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETpPHS, 3€pKaJIbHasE CUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoueaAyp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, ONPOCH U JAPYroe), yMEHHUeE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUUCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTb M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON JeSTEIBHOCTH, STanoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIECTBEHHBIN MpPU3HAK KIacCU(]UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HMKHYThH IIPHU PEILICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSMHU, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBIECHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEANbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTU.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TEJIAMH BpPAILEHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo00us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonuuyectBo yacos DJIEKTPOHHBIE
Haumenosanue
Ne Kontpo  Ilpaktn (uuposbie)
n/n PAIACIIOB M TEM Bcero  JbHBbIE yeckmne OcHoBHbBIEC BUbI 1eSITEIbHOCTH 00y4aI0IIMXCH o0pasoBare/ibHbIC

TIPOTPAMMDE padoThbI padoThbI pecypchl
OmnpenensaTs MI0CKOCTh KakK (PUTypy, B KOTOPOI
BBINOJIHACTCS IIIaHUMETpus. Jlenars npocrennme
JIOTUYECKHE BBIBOJIBI U3 aKCUOMATHUKH IJIOCKOCTH.
[IpuBOANTE IPUMEPHI PEATHHBIX 00BEKTOB, M ICATN3AIIUCH
KOTOPBIX SIBJISIFOTCSI aKCUOMBI reoMeTpuu. M3yyars,
IPUMEHSATH IPUHLIUIIBI [IOCTPOSHUS CEUECHUM.
Hcnonb30Bath I IOCTPOCHUS CEYEHUH METOJL CIIEJOB,
METOJ BHYTPEHHETO NPOEKTUPOBAHUS, METOJ, IIEPEHOCA
ceKkylmei miockocTh. Pemats crepeomerprueckue 3amaun:  https://uchebnik.mos
Ha OIIPE/IEIICHUE BUJIA CEUECHUS U HAXO0KJIEHUE €T0 .ru/composer3/docu
Iomaan. AKTyaTu3upOBaTh (PAKTBI U METOIBI ment/76709228/vie

Benenue B 93 1 IJITAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTH AaHAJIOTHH. w?material_type=C

CTEPEOMETPUIO Hcnonp30Bath mpu pelieHnu 3aad Cleayolne omposedDocument
iaHuMeTpudeckue ¢aktel 1 Metobl: Teopembr Panecan | &article id=ckxoqcj
0 MPONOPLHUOHAIBHBIX OTpe3KaxX. AJITOPUTM IEICHUS 14000x3f6afi7sl5s2
OTpe3Ka Ha N paBHBIX 4yacTel. Teopema MeHemnas. &y coord=0
PaBHOOeApeHHBII TpeyroyibHUK. PaBHOCTOPOHHMIMA
TpeyronbHUK. [IpsMoyronbpHselii TpeyroiasHuK. CBONCTBO
CpenHel TMHUU TpeyrojJbHUKa. CBOWCTBO OMCCEKTPUCHI
yriia TpeyrojibHuka. CBOMCTBO MEIMaH TPEYTroJIbHUKA.
[Ipu3naku nonobus TpeyroiabHUKoB. [lomydars
Mpe/icTaBlIeHHs] 00 OCHOBHBIX 3Tanax pa3BUTHUS
TreOMETPHH KaK COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHS
TEXHOJIOTUH

B3anmHoe 6 1 KnaccudunupoBars B3aMHOE pacnoioKeHUE IPSIMbIX B
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pacrioyioxeHue
IPSMBIX B
IPOCTPAHCTBE

IIPOCTPAHCTBE, NILTIOCTPUPYSI pUCYHKAMH U IPUBOIA
IIPUMEPBI U3 PEATbHOM KU3HU. J[OKa3bIBaTh TEOPEMY O
CYLIECTBOBAaHUM U €JUHCTBEHHOCTH MapaljIeIbHON
IPSIMOMN, IPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalen Ha Ipyrou npsiMoit; IeMMy O IIEpeceUeHUM
IJIOCKOCTH IBYMSI IIapaJuICIbHBIMU IPSIMBIMU; TEOPEMY O
TPEX NapajuIeIbHBIX NPsAMBIX. Jl0Ka3bIBaTh IPU3HAK
CKPEILMBAIOIINXCS NPSAMBIX, TEOPEMY O CKPEIIMBAIOIINXCS
psAMbIX. J[oka3bIBaTh TEOPEMY O PABEHCTBE YIJIOB C
COHAIIPaBJIEHHBIMU CTOpOHAMU. OOBACHATH, UTO
Ha3bIBAETCS MapaJIEIbHBIM U LICHTPAJIbHBIM
[IPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS IPOEKTUPOBAHUE
¢uryp Ha 10cKkocTh. JJoka3plBaTh CBONCTBA
napasiesIbHOro MpoeKTupoBanus. M3o00paxars B
NapajuIeIbHOM MPOEKIUH pa3Hble FEOMETPUUECKUE
¢urypsl. Pemath crepeomeTpuueckue 3a1aun Ha
JI0Ka3aTeJIbCTBO U MCCIIEI0BAaHUE, CBSI3aHHBIE C
pacrnojoKeHueM NpsMBIX B pocTpancTse. [IpoBoanuTth
JI0Ka3aTeJIbHbIE PACCYKACHUS IPU PELIEHUH
reOMEeTPUUYECKUX 3a/a4, CBI3aHHBIX CO B3aUMHBIM
PacIoJI0KEHUEM NPSMBIX B IpocTpaHcTBe. CpaBHUBATD,
AQHAJIN3UPOBATh U OLIEHUBATh YTBEP/KIAEHUS C LIETIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. MoenpoBaTh peabHbIE CUTYallUH,
CBSI3aHHBIE CO B3aHMHBIM PACIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE, Ha sI3bIKe TeomeTpuu. Mccnenosarh
IIOCTPOEHHBIE MOJIEININ C HCITIOIb30BaHUEM
reOMEeTPUUECKUX TOHATUHN U TEOpeM, amnmnapara aareOpsl,
uu¢poBeIx pecypcoB. [lomyuaTs npencraBieHue o
LEHTPAIIbHOM MIPOEKTUPOBAHUU U 00 UCTOPUU PabOT 1O
TEOPUU NEPCIEKTUBBI

https://www.yaklass
.ru/p/geometria#pro

gram-10-klass
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HpHMBIX nu
IIJIOCKOCTEN B
MIPOCTPAHCTBE

IIJIOCKOCTH B IIPOCTPAHCTBE, IIPUBOJIS COOTBETCTBYIOLIUE
IIPUMEPBI U3 peAIbHON KU3HU. POPMYIIMPOBATH
OIIpeEIICHUE MapaJIENbHbIX IIPAMOU U INIOCKOCTH.
Jloka3pIBaTh NIPU3HAK O MAPAJICIIBHOCTH NPSIMON U
IJIOCKOCTH; CBOMCTBA MapaJICIbHOCTH MPSIMOU U
IJI0CKOCTH. Pemates crepeomerprueckue 3a1auu
BBIUNCIICHHS U JJOKA3aTEIIbCTBO, CBSI3aHHBIE C
[1apaJUIEIbHOCTBIO MIPSIMBIX U IIJIOCKOCTEN B
IpocTpaHcTBe. Pemares npakTuyeckue 3a1a4y Ha
IIOCTPOCHHE CEYCHHUH Ha YEPTEKax TeTpadapa U
napajuienenunena. Pemars crepeomeTpuyeckue 3aaadu,
CBSI3aHHBIE C IOCTPOCHUEM CEYEHHUHU MJIOCKOCTBIO.
[IpoBOAUTH JTOTMYECKU KOPPEKTHBIE JOKA3ATEIbHBIE
pacCcyXAeHUsI IPU PELICHUH FEOMETPUUYECKUX 3a1a4
CBSI3aHHBIX C [IaPAJUIEIBHOCTHIO MI0cKocTel. CpaBHUBATH
U aHAJIN3UPOBATh PEalIbHbIE CUTYallH, CBSI3aHHBIE C
NapaAJUIEIbHOCTBIO NPSMOM U IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJINPOBATh PEAIbHBIEC CUTYAIUH, CBA3aHHBIE C
MapaJuIEIbHOCTBIO MPSIMOM U IUIOCKOCTH B MPOCTPAHCTBE,
Ha S3BIKE TEOMETPUU

.ru/p/geometria#pro
gram-10-klass

[lepneHAUKyISIPHOCTD
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

AKTyanu3upoBaTh (haKkThl U METO/IbI IUTAHUMETPHUH,
pElEeBaHTHBIE TEME, IPOBOAUTH AHAJIIOTHH.
@opMynHMpOBATh ONIPENEICHUS: IEPIICHINKYISAPHBIX
MPSIMBIX B IIPOCTPAHCTBE; ONPEAEICHUE TIPSIMOH,
MEPIEHIUKYISIPHON K INTIOCKOCTH. J{0Ka3bpIBaTh: JIEMMY O
NEPIEHIUKYIISIPHOCTHU JBYX MapaJUICIbHBIX PAMBIX K
TPEThEN IIPSAMOI; TEOPEMBI O CBA3U MEXKAY
[apaJUIEIbHOCTBIO MIPSMBIX U UX NEPIEHAUKYIAPHOCTBIO K
IIJIOCKOCTH. J{0Ka3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MIPU3HAK NEPIEHANKYIIPHOCTH IPSIMON U IIIOCKOCTH;
TEOPEMY O CYLIECTBOBAHUM M €IMHCTBEHHOCTH MPSIMOH,
MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U EPIEHIUKYISIPHON

https://www.yaklass
.ru/p/geometria#pro

gram-10-klass
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VYrael 1 pacCTOsTHUS

16

K TaHHOM TI0ocKocTH. M300pakaTh B3aUMHO
NEPIEHUKYISIPHBIE IIPSIMYIO U IIJIOCKOCTb.
@opMynMpoOBaTH CBOUCTBO NEPIIEHIUKYIISAPA 110
OTHOILICHHUIO K IIockocTu. [lomyyars npencraBieHue o
3HAYEeHUU MEePHEeHIUKYIIIpa A IpYTux obsacTel HayKu
(bu3uka, sHEpreTHKa, JJa3epHbIC TEXHOJIOTHH), B peaIbHON
AKHU3HU (TEXHUKA, OKpYyKarolasi 00cTaHOBKa). /loka3biBaTh
YTBEPKJICHHUsI, CBSA3aHHBIC C IIPOCKIUEN IPSIMOM HA
IIJIOCKOCTh, HENEPIICHAUKYIISIPHYIO K 3TON IIPSIMOM.
JIoka3bIBaTh TEOPEMY O TPEX NMEPIEHAUKYIIAPAX U
TeopeMy 0O0paTHYIO TeopeMe O TPEX NEPIEHIUKYIIApax.
[Tomyyats mpencraBieHne 00 OPTOrOHAITLHOM
IIPOEKTUPOBaHUHU. Jl0Ka3bIBATh TEOPEMY O MPOCKIUU
TOYKM Ha IpsiMyro. Pemate crepeoMeTpuyueckue 3agaun,
CBSI3aHHBIE C NIEPIEHINUKYJISIPHOCTBIO NPSIMOH U
IJI0CKOCTH. PemaTes npukiaauble 3aauu, CBsI3aHHBIE C
HAax0KJICHHEM I€OMETPUUYECKUX BeJIMYMH. PemaTh
CTEPEOMETPUYECKHE 3a/1a4H, CBA3AHHBIE C IPUMEHEHHEM
TEOPEMBI O TPEX MEPIICHINUKYIISAPaX, HAX0XKICHHEM
paccTosiHui, mocTpoeHueM npoekuii. CpaBHUBATh U
AQHAJIN3UPOBATh YTBEPKJIEHUS C LIEIBIO BBIBICHMUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUN.
AHanu3upoBaTh U MOJEINPOBATH HA SI3bIKE TEOMETPUHU
peaJIbHBIE CUTYAllNH, CBA3aHHBIE C IEPIIEHANKYIISIPHOCTBIO
MPSIMOM M TUIOCKOCTH; UCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJIA, B TOM YHCJIE U C UCIIOJIb30BAaHUEM allapara
anreopsl

AKTyanu3upoBaTh (DakThl U METO/IbI IUTAHUMETPHH,
pEJIEBAHTHBIE TEME, IPOBOIUTEH aHAJIOTUH.
DopMyIMpPOBaTh ONPENEICHUE IBYTPAHHOTO yIJa.
Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX JIMHEWHBIX YIIJIOB
IByrpaHHoro yria. KmaccupuuupoBaTs ABYyrpaHHbIE YIIIbI

https://www.yaklass
.ru/p/geometria#pro

gram-10-klass
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B 3aBUCHMOCTH OT UX I'pafyCHOU Mepbl. DOpMyIupoBaTh
OIIpeIEJICHUE B3aUMHO MEPIICHIUKYIISPHBIX IIJIOCKOCTEH.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE MEPIIECHIUKYIAPHOCTH
IBYX mockoctelt. DopMynupoBath ciiecTBUE (U3
MIPU3HAKA) O NEPIEHAUKYJIIPHOCTH INIOCKOCTH, KOTOpast
NEPIECHIUKYIJIAPHA NPAMOM, 110 KOTOPOH NIEPECEKAr0TCS
JIB€ TUIOCKOCTH, 3TH INIOCKOCTAM. Jl0Ka3bIBaTh
YTBEPKJICHHI O €ro CBOMCTBAX; TEOPEMY U CIIECICTBUE U3
He€ 0 IMaroHAJISIX MPSMOYTOJIBHOTO MapasulelICUIIe 1a.
Pemate crepeomerpryeckue 3a1a4m, CBSI3aHHbIE C
NEPIEHIUKYISIPHOCTD MIPSAMBIX U INIOCKOCTEH, HCIIOIB3Ys
IJIaHUMETpUuUeckue GpaxkThl U MeTobl. [IpoBoanuTh
JIOTUYECKH KOPPEKTHBIE 10Ka3aTEIbHBIE PACCYKICHUS
IIPY PELICHUN T€OMETPUUYECKUX 3aa4, CBSI3aHHBIX C
NEPIEHIUKYJIAPHOCTBIO INIOCKOCTEN. AHAIM3UPOBATh U
MOJIETIUPOBATh Ha SI3bIKE T€OMETPUU PEabHbIE CUTYalUH,
CBSI3aHHBIE C IIEPIICHIUKYISPHOCTBIO IPSMBIX U
mIockocrteil. MccnenoBath NOCTPOCHHBIE MOJIENH, B TOM
YHClie ¥ C UCII0JIb30BaHUEM annapara anreopsl. Pemars
MIPUKJIAIHBIE 3a7a41, CBSI3aHHBIC C HAXOXKICHUEM
TFE€OMETPUUECKUX BEIUUNH

MHororpanHuKu

PaGoratk ¢ yueOHUKOM: 3a/1aBaTh BONPOCHI, JI€aTh
3aME€4aHMsl, KOMMEHTapuu. AHAIN3UPOBATh PEIICHNE
3aJa4di. PucoBarn BBIITYKJIBIC MHOTOTPaHHHUKHU C
3aJaHHbIMU CBOI\/'ICTBaMI/I; BOCCTaHaBJINBATh O6HIPII>1 BH T
BBIITYKJIOIO0 MHOTOTPaHHUKA IO JBYM €T0 MPOEKIUSM.
Jloka3bIBaTh CBOICTBA BBIYKJIOTO MHOTOTPAHHHUKA.
PucoBatp BBINTyKJIbIE MHOTOTPAaHHHUKH C PAa3HOM
9iIIepOBOI XapaKTEepUCTUKOMN; UCCIEI0BATH BO3MOXKHOCTH
MOJIYUCHU pE3YyJIbTaTa IIpyU BapbUPOBAHNN JaAHHBIX.
HOK&SBIB&TI) CBOMCTBA IMPpaBUJIbHBIX MHOT'OI'PaHHUKOB.
HHaHI/IpOBaTI) IMOCTPOCHUC MMPAaBHUIJIBHBIX MHOTOTPaHHHUKOB

https://www.yaklass
.ru/p/geometria#pro

gram-10-klass
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Ha MOBCPXHOCTAX APYIrUX NpaBUJIIbHBIX MHOTOTPAHHUKOB

Bekrtopsl B
MIPOCTPAHCTBE

12

AxTyanu3upoBaTh (aKThl U METO/IbI IUTAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOAUTE aHaslornu. OnepupoBarhb
MOHATUSMU: BEKTOP Ha IJIOCKOCTH U B IIPOCTPAHCTBE;
KOMIUIaHApHBIE BEKTOPLIL. [IpuBOAUTE pUMEpHI
(1)I/ISI/IT-I€CKI/IX BCKTOPHBIX BCJIMYHH. OcBauBarthb IpaBujia
BBITITOJIHCHU S I[CﬁCTBI/Iﬁ CJIOKCHUA U BBIYUTAHUSA BCKTOPOB,
YMHOKEHHMSI BEKTOpa Ha 4ucio. JJoka3siBaTh NpU3HAK
KOMIUIAHAPHOCTHU TPEX BEKTOPOB. JJ0Ka3bIBaTh TEOPEMY O
pa3iI0KeHUH JII000ro BEKTOpa 1o TpEM JaHHbBIM
HEKOMIUIAHAPHBIM BEKTOPAaM reoMeTpuu. MonenupoBaTh
pEaJIbHYIO CUTYallMIO Ha SI3bIKE T€OMETPUU U MCCIIEN0BATh
IMOCTPOCHHBIC MOACIIM, B TOM YHCJIC U C UCITIOJIb30BAHUCM
anmapara anreopsl. Vicnoap30BaTh KOMITBIOTEPHEIE
IIpOorpaMMBbI NIpH penieHuu 3anad. [loayyars
IIPEICTABICHUE O T€OMETPUH KaK O pa3BUBAIOLICHCA
HayKe, UCCIEAYIOIIEH OKPYKAIOUIUN MUD, CBI3aHHOU C
pearbHBIMU 00bEKTaMH,

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

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
3HAHWI

PemaTh cTepeomMeTpruiecKue 3aJa4u Ha JOKa3aTelIbCTBO
MaTeMaTH4YeCKUX OTHOIICHH, HAX0KICHUE
T€OMETPUUYECKHUX BEJIMYUH (JJIUH, YIIJIOB, IJIOMIAIEH,
00bEMOB). Mcrionb30BaTh NpH pelieHNH
CTEPEOMETPUYECKHUX 33/1a4 TUIAHUMETPHUECKHE (BaKThl 1
MeTobL. [IpOBOTUTE JTOTHYECKH KOPPEKTHBIE
JI0Ka3aTeIbHbIC PACCYKICHUS TIPH PELICHUH
CTEPEOMETPUYECKUX M TUIAHMMETPUIECKHUX 3a/1a4.
CpaBHUBATh M aHATM3UPOBATH PEATbHBIC CUTYAIIUU 1
BBISIBIISITH BO3MOXKHOCTh €€ MOJICTUPOBAHUS Ha SI3bIKE
reoMeTpuu. MoeIMpoBaTh peabHYI0 CUTYAIHIO Ha
A3bIKE TEOMETPUH U MCCIIEA0BATh TIOCTPOCHHBIE MOJICIIH, B
TOM YHCIIE U C UCTIOJIb30BAHUEM arllapaTa alreOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIE IIPOTPAMMBI TIPU PEILICHUN

https://math-
ege.sdamgia.ru/
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3aaau. [lony4ars npeacraBaeHue 0 reOMETPUM KakK O
Pa3BHUBAIOIICICS HAYKE, UCCIEAYIOLIEH OKPYX AN
MU, CBSI3aHHOM C peaTbHbIMU 00BEKTAMH, ITOMOTAIOIIEH
PELIUTh pealbHbIe )KU3HEHHBIE CUTYallUU O POJIU
CTEepEOMETPUU B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TexHOJOoruil. CpaBHUBATH U
aQHAJIM3UPOBATH YTBEPKICHUS C LIETIBIO BBISBICHHUS
JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUII.
HccnenoBate nocrpoeHHbie MoAenu. Mcrnonp30Bath

U pOBBIE PECYPCHI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 0 0




11 KITACC

Ne
n/n

KoJaunyecTBO 4acoB
HauMenoBanue
KonTpoanb

pa3aesioB U TeM
Bcero HEBIE

NporpamMmbl
padoThI

Ananutnyeckas

15 1
TCOMETPHUS
[ToBTOpEHME,
000011eHE N 15 1
CHUCTEMAaTH3AINA

paxkTn
yecKue
padoThI

OcHoBHDBIE BHABI 1eITeILHOCTH
00y4Jaroumuxcs

AKTyanmu3upoBaTh (PakThl 1 METOIbI
IUIAHUMETPUH, PEJIICBAHTHBIE TEME, IPOBOIUTH
aHanmoruu. CBOAUTH AEHUCTBUS C BEKTOPaMH K
AHAJIOTUYHBIM JICCTBHAM C UX KOOPAUHATAMM.
BcnioMHUTS onpenenenye CKalasipHOro
YMHOXEHHUS ¥ €ro CBOMCTBA. BhIUKUCIATE ¢
IMOMOIIBIO CKAJIISIPHOTO YMHOXKEHUSI JUTHHBI
BEKTOPOB, YIJIbl M€Ky HUMH, YCTaHABIIMBATh
MEePIEHIUKYISIPHOCTh BEKTOPOB. BBIBOIUTH
ypaBHEHHUE TUIOCKOCTH U (DOPMYILY pacCTOSTHUS
OT TOYKHM J0 INIOCKOCTH. PemaTe 3agaun,
coyeTasi KOOPAUHATHBIN U BEKTOPHBIA METO/IBI.
[TpoBOINTH JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHbIE PACCYXKICHUS IPU PEIICHUN
r€OMETPUYECKHUX 3a]1a4 Ha IPUMEHEHNE
BEKTOPHOKOOPAMHATHOI'O METO/IA.
AHanM3MpOBATh U MOJEIUPOBATH HA S3BIKE
T€OMETPUHU peaIbHbIE CUTYallH, CBA3aHHbIC
BEKTOpaMu U KoopanHaramu. Mccnenosars
MMOCTPOEHHBIE MOJIETH, B TOM YHUCJIE U C
WCTIOIB30BaHUEM alllapaTta aareopol.
Hcnonb30BaTh KOMIBIOTEPHBIE POTPAMMEI.
3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHUS MAaTEMaTUKH

CTpOI/ITL cedyeHus. Pemath CTCPCOMCTPHUICCKUC
3aa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX
OTHOIHCHI/II;'I, HaXO0XIACHUC I'COMECTPHUICCKUX

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejbHbIE pecypchl

https://uchebnik.mos.ru/compo

ser3/document/76721836/view

?material type=ComposedDoc

ument&article id=clbti0jq8000

03b61womzqcqj&y coord=0

https://math-ege.sdamgia.ru/
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3HAHUN

BETUYHH (JJTUH, YTIIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonbs30Bath Npyu pelIEHUN
CTEPEOMETPUUYECKUX 3a]1a4 TUIAHUMETPUUECKHIE
(hakTel 1 MeTOABL. [IpOBOIUTE JTOTHYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIC PACCYKICHHS TIPH
peIIeHUN CTEPEOMETPUUCCKUX 3a]1a4.
CpaBHHMBATh U aHATM3UPOBAThH PEAIbHBIC
CUTYAIIMH U BBISIBISTH BOBMOXHOCTH €&
MOJICJIMPOBAHUS HA A3BIKE T€OMETPHHU.
MogenupoBaTh peaibHYIO CUTYallUIO Ha SI3BIKE
TEOMETPUU U UCCTIEA0BATh OCTPOCHHBIC
MOJICJIH, B TOM YHCJIC U C UCTIOJIb30BAHUEM
amnmapata anreopsol. Mcnonb3oBaTh
KOMITBIOTEPHBIC MPOTPAMMBI TIPH PEIICHUU 3a1a4

O0BEM

MHOIr'orpaHHuKa

17

CB00OOAHO ONIEPUPOBATH MOHATUIMH: O0BEM
Tesna, 00bEM IPSIMOYTOJILHOTO
napajuienenunena. opmMyaupoBaTh OCHOBHBIE
cBoiicTBa 00bEMOB. J[oKa3bIBaTh TEOpEMY 00
00BbEME IPSMOYTOJILHOTO Mapasuieenunena,
ciencTBus u3 He€. Paspe3aTb MHOIOIpaHHUKH,
IepeKIaapIBaTh yacT. Pemars
CTEepEOMETPUYECKHE 33/1aUH, CBSI3aHHBIE C
BBIUYHCIICHHEM 00bEMa IPSIMOYTOJIBHOTO
napajuienenunena, npusmsl. CpaBHUBaTh U
AQHAJIU3UPOBATh YTBEP)KJIEHUS C LIEIIBIO
BBISIBJICHUSI JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX paccyXJIeHUN. AHaIM3UpOBaTh U
MOJIETTUPOBATh Ha SI3bIKE T€OMETPUU pEaIbHbIE
CHUTYallUH, CBSI3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO Napajuiesienune1a, Ipu3Mbl,
nupamubl. MccnenoBaTs MOCTpOEHHBIE MOJIENH,
B TOM YHCJIE U C HCTIOJIb30BaHUEM allapara

https://www.yaklass.ru/p/geom

etria/11-klass
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Tena BpameHus

24

anreOpbl. BEIBOAUTE OCHOBHYIO HHTETPAILHYIO
(dhopMyITy 171 BBIYUCIICHUS 00BEMOB TETI.
Jloka3eiBaTh TEOpeMy 00 00bEME HAKIIOHHON
MIPU3MBbI Ha IPUMEPE TPEYTOJIBHOU MPU3MBI U
JUISl IPOU3BOJIBHOM ITPU3MBI. J[OKa3bIBaTh
TeopeMy: 00 00bEME TUpaMUIbL,
(hopMyIMpoBaTh CIEICTBUA U3 Hee: 00BEM
yceu€HHo nupamuibl. BeiBoauts Gopmymy ams
BBIYUCIICHUS] O0BEMOB YCEUEHHOU MUPAMU/TBI
CB00OIHO ONIEPUPOBATH MTOHATHIIMHU:
LUAJIMHIPUYECKas TOBEPXHOCTh, IUIHHJIP.
N3yyats criocoObl moMydeHus: UIHHIPUYECKOM
MMOBEPXHOCTH, IMIMHApA. M300pakaTh MUIHH]IP
U ero CeYeHUs IIO0CKOCThI0. CBOOOIHO
OTIEpUPOBATH MOHSATUAMU: KOHHYECKAs
MMOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC.
N3ydarhk criocoObI MOTydeHUsT KOHUIECKOU
MOBEPXHOCTH, KOHYca. M300pakaTh KOHYC U €To
CEYEHMS TUIOCKOCThIO, MPOXOIAIIEH Yepe3 OCh, U
MJIOCKOCTBIO, EPIEHANKYIIPHON K OCH.
BoeiBoauTh hopmyIibl st BEIUKCICHHS] OOKOBOM
Y ITOJIHOYM ITOBEPXHOCTEN TeN BpaleHus. Pemars
CTEPEOMETPUUECKUE 3a/1aUH, CBSI3aHHBIE C
TeJaMU BpaIICHHS, HAX0XJICHUEM TUIOIIAIH
OOKOBOW M MOJIHOM MOBEPXHOCTH, TOCTPOCHUEM
ceyeHuil. Mcnonb30BaTh NpH pelIeHUH 33124
MJIAaHUMETPUIEeCKe (PaKThl U METOJIBI.
CpaBHMBATh U aHAIU3UPOBATh YTBEPKICHUS C
LIETBIO BBISIBICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN. AHATU3UPOBATH U
MOJICIMPOBATH Ha SI3BIKE TEOMETPUU PEATbHBIC
CUTYAIlNH, CBI3aHHBIC C KOHYCOM M IIHJIMHIPOM.

https://www.yaklass.ru/p/geom
etria/11-klass



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

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YHCIIe U C UCTIOJIb30BAaHUEM arrapara anreopbl
AKTyanu3upoBaTh (DaKThl U METO/IbI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME, IIPOBOJAUTH
a”anoru. CBOOOHO ONepUpOBaTh NOHATUSIMMU:
cdepa u 1map, LEHTp, paanyc, AUaMeTp cepsl U
nrapa. MccnenoBaTh B3aMHOE PacIioyloKeHHE
cdepsl U WIocKoCTH. POPMYIUPOBATH
OTIpeJIeNIeHUe KacaTeIbHOM TIIOCKOCTH K cepe.
Jloxa3pIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
KacaTeJIbHOU TUIOCKOCTH. BBIBOAUTE hopmymy
JUTSL BEIYUCIICHUS TI0MIAN chephl uepes paauyc
cdepsl. Pemath crepeomeTpruecKue 3a1auu,
CBsI3aHHBIE CO c(hepoil M apoM, HaAXOKICHUEM
Iomaau chepsl U € yacTel, MOCTPOCHUEM
ceueHHi cdepsl U mapa. AHaIU3UPOBaTh U
MO/IETTUPOBATh Ha SI3bIKE T€OMETPUU pealbHbIC
CUTYaIlNH, CBSI3aHHBIE C TIIAPOM U CHEPOi.
Pemath npocTele 3a1auu, B KOTOPbIX
(GurypupyroT KOMOMHAIIMYU TeJl BpallleHus: 1
MHOTOTPaHHHUKOB. VIcIIob30BaTh NpH peIIeHUN
3aJa4, CBSI3aHHbIX CO cepoil u mapom,
IUTAaHUMETpUYecKre GakThl U METO/Ibl. PemmaTs
CTEpPEOMETPUYECKHUE 3a/1aUH, CBSI3aHHBIE C
TeJaMU BpAIleHUs, TOCTPOCHUEM CEUEHUH Tel
BpallleHUs, C KOMOWHAIMSMU TeJl BpallleHus: U
MHOTOTpaHHUKOB. [IpoBOUTE JIoTHYECKN
KOPPEKTHBIE JI0Ka3aTeIbHbIE PACCYKIEHUS IIPU
pELIEHNN T€OMETPUUYECKUX 3a/1a4, CBSI3aHHBIX C
MEPIEHIUKYIISIPHOCTHIO TNIOCKOCTEH.
AHaM3MpoBaTh U MOJICIMPOBATH HA S3bIKE
TE€OMETPHUH PEAJIBHBIE CUTYALIUH, CBA3aHHBIE C




MHOTI'OrpaHHUKaMH. HCCHGI[OBB.TI: MMOCTPOCHHBIC
MOJIETIH, B TOM YHCJIE U C UCTIOIb30BAHUEM
anmapara anreOpsl

[Tnomanu
HOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tel

CB000OIHO OnIEpUPOBATH MOHATHIMH: 00BbEM
Tena, oAb nosepxHoctu. opmynupoBarb
OCHOBHBIE CBOMCTBa 00bEMOB. J[0Ka3pIBaTh
TeopeMbl: 00 00bEMe HMIHMHIPA; 00 00BEME
KoHyca. BEIBOTUTH (POPMYITBI 17151 BEIYUCICHHS
o0BEMa yceu€HHOro KoHyca. MccnenoBarh
IIOCTPOEHHBIE MOJIENN, B TOM YUCIIE U C
WCIIOJIb30BaHKEM anmapara anreOpsl. 3HaTh
BO3MOYKHOCTH PEILLEHUS 3a/1a4 HAa IOCTPOEHUE
LHAPKYJIEM U JINHEUKOH, O KJIIACCUYECKHUX
Hepa3pemuMbIx 3a1a4ax. CBOOOIHO
OIIEpUPOBATh NOHATHUSAMU: IAPOBOU CEIMEHT,
IAapOBOM CJIOM, IIAPOBOW CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBAHME U BbICOTA
IapOBOTO cJ1051. BBIBOAUTE opMyIbI IS
HaX0XJIeHUs 00BEMOB IIAPOBOTO CETMEHTA,
IIAPOBOT'0 CEKTOPA, MJIOLIaU CHEepHI.
Jloka3eiBaTh TeopeMy 00 00béMe 11apa. Pemath
CTEepEOMETPUYECKHE 33/1aUH, CBSI3aHHBIE C
00BEMOM 11apa, IapOBOr0 CErMEHTA, I11apOBOI0
CEeKTOopa, mIomasio chepsl. CpaBHUBATH U
AQHAJIU3UPOBATh YTBEP)KJIEHUS C LIEIIBIO
BBISIBJICHUSI JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX paccyXJIeHUN. AHaIM3UpOBaTh U
MOJIETTUPOBATh Ha SI3bIKE T€OMETPUU pEaIbHbIE
CHUTYallUH, CBsI3aHHbIE ¢ 00BEMOM I11apa,
IapOBOT'O CErMEHTa, IIapOBOT0 CErMEHTA,
onaabio ceprl. CBOOOIHO ONEPUPOBATH
MOHATHEM: MTOJ00HbBIE TeNla B IPOCTPAHCTBE.
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JBro>xkeHus

Boruuciaars 00BEMBI TN ¢ IIOMOILBIO
onpeneaEHHoro uuTerpasia. Pemars
CTEPEOMETPUYECKUE 3a/1aUH, CBI3AHHBIC C
COOTHOIICHUSAMH MEXYy TUIOIIAIIMHU
MMOBEPXHOCTEH U 00bEMAMH MOJOOHBIX TEJL.
[IpoBOIUTH JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeNIbHbIE PACCYXKICHUS IIPU PEIICHUU
F€OMETPUUYECKHX 3a/1a4, CBA3aHHBIX C
BBIUKCIICHHEM 00BEMOB TEJI C ITIOMOII[BIO
OTpeIeIEHHOTO UHTETpaja, HaX 0K JACHUEM
COOTHONICHUS MEXIY IO IMU
MIOBEPXHOCTEN U 00bEMAMHU MTOT0OHBIX TEN.
AHanM3upoBaTh U MOJEIUPOBATH HA SI3bIKE
F€OMETPUHU peallbHbIE CUTYallu, CBA3aHHBIE C
00BbEMaMH M TIOBEPXHOCTSIMU TEJI, Ha
JIOKa3aTeJIbCTBO U Ha HAXO0XKJICHUE
T€OMETPUUYECKUX BEITUUNH

[IpumensATh npaBuiia BIOJIHEHUS AEHCTBUI
CJIO’KEHUS U BBIYUTAHUS BEKTOPOB, YMHOKEHUS
BEKTOPa Ha YMCJIO IPU PELICHUU 3a]1a4.
Haxonuts koopanHaTHI BEKTOpPA B TAaHHOM
0a3rce U CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.
BcnoMHUTS onpenenenye CKaasipHOro
YMHOXEHHS U €ro CBOMCTBA. BhIUUCHATh €
MOMOIIBIO CKAJISIPHOTO YMHOXEHUSI JUTHHBI
BEKTOPOB, YIJIbl MEXKy HUMH, YCTAaHABIUBATh
MEePIEHIUKYISIPHOCTh BEKTOPOB. AHAIU3UPOBAThH
U MOJIEJIMPOBATH HA SI3BIKE TEOMETPUU PEATIbHBIE
CUTYaIlUH, CBSI3aHHBIEC C (PU3UUECKUMU
BEKTOPHBIMHU BeMurHaMu. Mcnosib30BaTh mpu
PELICHNH 3a/1a4, CBSI3aHHBIX C BEKTOPAMH B
MIPOCTPAHCTBE, MJIAHUMETPUIECKHE (DAKTHI U
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MeTo 1bl. CBOOOTHO OTIEPUPOBATH MOHSATUSIMHU:
0TOOpaXeHHE MPOCTPAHCTBA Ha CeOsI, TBUKCHHE
MPOCTPAHCTBA; LICHTpaJIbHAsA, OCEBas U
3epKajibHasi CHMMETPHUH, apaliesIbHbIN
TePEHOC; PaBEHCTBO | 1moooue Guryp.
Jloka3bIBaTh YTBEPXKACHUS O TOM, UTO
LIEHTpabHasi, OCEBas U 3€pKajibHasi CHMMETPHUH,
NapajuieIbHbII NEPEHOC SBISIOTCS ABUKCHUSIMU.
BrimonHsaTs IpeoOpazoBaHus o 100U
OmnepupoBarh MOHATHAMHU: MpsMasi U cdepa
Olinepa. Pemars reomeTpuyeckue 3agadu ¢
HCMOJIb30BAHUEM JABHKEHUH. cob30BaTh npu
pelIeHny 3a/1a4 IBUKEHUS IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE,
00o61IeHne 1
cUCTeMaTH3aIus
3HAHUU

17

Pewate crepeomerpryeckue 3a1auu Ha
JI0KA3aTeJIbCTBO MAaTEMATUYECKNX OTHOLIEHU,
Hax0>KJICHUE TEOMETPUUECKUX BEJIMYUH (JIJIHH,
yTJI0B, TUiomaaen, o0sEmMoB). Mcnonas3oBaTh npu
PELIEHUH CTEPEOMETPUUECKHUX 3a0ad
MJIAaHUMETPUYecKe (PaKThl U METOIBI.
[IpoBOANUTH JTIOTMUECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYXKICHUS IPU PEIICHUU
CTEPEOMETPUUYECKUX U TUIAHUMETPHYECKUX
3aja4. CpaBHMBATh U aHATM3UPOBATh PEAJIbHBIC
CUTYAIIMH U BBISIBISTH BOBMOXXHOCTH €&
MOJIEJIMPOBAHUS HA A3BIKE TEOMETPHHU.
MopenupoBaTh pealbHYI0 CUTYallUIO Ha SI3bIKE
T€OMETPUHU U UCCIIEN0BATh TIOCTPOEHHBIE
MOJIEJIH, B TOM YHCIIE€ U C UCTIOIb30BAHUEM
amnmapata anreopsl. Micnonb3oBaTh
KOMITBIOTEPHBIEC MPOTPAMMBI TIPH PEIICHUHN
3amad. [Tomywars npeacraBineHne o reoMeTpun
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KakK O pa3BUBAIOLLEKCS HAYKE, UCCIIEYIOIIEH
OKpY>KaroLI1i MUP, CBA3aHHOW C peaIbHbIMHU
00BEKTaMH, IIOMOTAIOIIEH PEIINTh pearbHbIe
YKU3HEHHBIE CUTYallMU O POJIA CTEPEOMETPUH B
Pa3BUTUHU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaHHGJIBHI)IX HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moTydeHHbIX
TIoCKOCTel. PackpammBaHe mocTpoeHHbBIX
CCUCHHI Pa3HBIMH IIBETAMH

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o00paxeHue nepeceueHus: NOMTy4YeHHBIX
IJIOCKOCTEH. PackpammmBaHye moCcTpOEHHbBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTyudeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
10ckocTel. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeH ! JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucnenue JuinH OTpE3KOB B Ky0e u
IIPSIMOYTOJIBHOM TapajuleyIeIuIe e
[IepneHuKyISPHOCT NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH
[lepneHIMKyYNIAPHOCTD NPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U NepreHINKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InmockocT U nepreHINKYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 [Iepnenpukynsp u HakinoHHad. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

48 [Tepnennukynsp n HaknoHHasd. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKYIspax (mpsamas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUIBI C IIOMOILBIO
OPTOTOHAJIBLHOMN MPOEKINH
ITocTtpoenue ceuenuit kyba, Npu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUI OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MN3MEHEHUE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKAY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBa
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O IMPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS, CBOUCTBA IPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NpPsMOYTOJIBHOTO
napajiesIenuIe1a v CIeJCTBUE U3 Heé

71

72

CTepCOMeTpI/I‘{eCKHC " INPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUECCA TTPSAMBIC,
HapaJiyiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIia

77 DneMeHTHl ChepruIecKoil TeOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KontponbHast pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast n HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMot napaynenenunen, NpsMOyroJIbHbIA
napajuienenunesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOorpanHuku. Teopema




Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenne BekTopa 1o 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIUX B OAHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJibHas paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka Kontpoabusie IlpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenue 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH J0

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KontponpHas pabora "AHanurudeckas
reoMerpust"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MJIOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsAMbIE U IIJIOCKOCTH:
napajie’bHbIe CeUeHUs

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIBI
MEXYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJApTHbBIE MAPhl MEPIEHAUKYISPHBIX
MJIOCKOCTEH U MPSMBIX, CHAMMETPUU
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MepHneHIUKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIOIAAN MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

30

KonTtponsnas padora "I[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agauum 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpuyeckne 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumneia

O06BEM npsMOi IPU3MBI




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

3 BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI

37 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Beruucnenue 00bEMOB Tell € TOMOILBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HaKJIOHHOH NMPU3MBbI
Beruucnenue 00bEMOB Tell € TOMOILBIO

39 onpeaenéHHoro unrerpaita. Oobpém
HUPaMUIbI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 dopmyina 06béMa nupamuibl. OTHOIIEHHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpHUyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUuecKre 3aJa4l, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHLIC ¢ 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PacCTOSHUA 10 TIIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTpaHHHKA"

48 [nnuaapuyeckasi MOBEPXHOCTb,




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

unuaap. [psamoi KpyroBod HUIMHAD.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO,
napauIeIbHOM MJI0OCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA
CrepeoMeTrpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJIMHIPA, KOHYCA

57 [TpuknanHble 3aauu, CBA3aHHBIE C
UIHHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
IVTAHIPOM

59 Cdepa u map
[Tepeceuenue cheprl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua un
n300pakeHHE 1mapa

62

63

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuyuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHUE, CBI3aHHBIC
€O cepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTHIO

66

67

68

[Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

69

3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaiueHus"

72

O06Beém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76

77

78

79

80

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 1
TJIOIIA U TTIOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]a41, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wioaapio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tel U IUIOMIAeH
MTOBEPXHOCTEN

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO (puryp. O0mme




CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuniA: mapajuiebHbIA IEPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpHUSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC
JABHKCHUA

85

86

87

88

KonTponpHas padora "BekTops! B
npoctpaHcTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucremaTtusanus 3Hanuii: "llapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

O6o06matomee moBropeHue 11 moHATHI 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

89

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJI0B Kypca reometrpuu 10-11 kmaccos,
cucTeMaTu3anus 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucreMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi U
MeTo0B Kypca reomerpun 10-11 knaccos,

o1 cucreMaruzanus 3Hanuit: "Ilnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1

92 MeTOoJ10B Kypca reomerpuu 10-11 knaccos,
cucreMaruzainus 3Hanuit: "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBast KoHTpoIbHAs paboTa

94 Hroroas xouTpoasHas pabora

05 [ToBTOpEHHE, 0000IICHUE 1

cUCTeMaTHU3alus 3HaHUN
Uctopus pa3BUTHS CTEPEOMETPUU KaK

96 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUH KaK
97 HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAYKHU U €€ pOJib B pPa3BUTHUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTHs CTEPEOMETPUH KaK
99 HAYKH{ U €€ pOJIb B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK

100
HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK

101 HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK

102 HayKHu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






