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e nudyyeHus y4eOHOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CpeIHET0 0011ero oopazoBanus 00yciIoBIeHA
MPAKTUYECKON 3HAYMMOCTHIO METANIPEIMETHBIX U MPEAMETHBIX PE3yabTaTOB 00YICHUS TEOMETPHH B
HaIPaBJICHUU JIMYHOCTHOTO pa3BUTHsI 00ydaromuxcs, GopmMupoBaHus GyHKIMOHATHHON MaTeMaTUYECKOM
IPaMOTHOCTH, U3YYCHHSI IPYTUX y4EOHBIX TUCIUIUIMH. Pa3BUTHE y ydaluxcs MPaBWIBHBIX MTPEICTABICHHUH O
CYIITHOCTH U TIPOMCXOXKICHUU T€OMETPUICCKUX a0CTPAKIINi, COOTHOIIICHHH PEATLHOTO M UCATLHOTO,

XapaKkTepe OTPAKEHUS MAaTeMAaTHYECKON HAYKOU SIBJICHUH U TIPOIIECCOB PEATLHOTO MUPa, MECTE T€OMETPUH B
CHCTEME HayK M POJIA MATEMAaTHYECKOTO MOJICIIMPOBAHKS B HAYYHOM TIO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUIAIIUXCS, & TAKKE KA4eCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIs
aJanTaiy B COBPEMEHHOM OOIIECTBE.

I'eomerpus siBisieTcss OHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEJHEro o0mero o0pazoBaHus, Tak KaKk
obOecrieunBaeT BO3MOXKHOCTh HM3YYCHHS KaK JUCIUIUIMH ©CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (POPMUPYEMOE MTPU H3YICHUH 00YIAFOIIIUMHUCS MOHSATHIHHBIX OCHOB T€OMETPHH
Y TIOCTPOCHUH TIENIOYKHU JIOTHUSCKUX YTBEPKICHHUH B X0JI¢ PEIICHUS TEOMETPUICCKIX 3a7a9, YMCHUE BBIIBUTATh
Y OIPOBEPraTh TUIOTE3bI HEMIOCPEICTBEHHO MCIIOJIB3YIOTCS TIPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YAaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTIX ACATEIBHOCTH
gyenoBeka. OprueHTaNs YeI0BeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €TO COMUATLHOTO
OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIET0 MUPa, YCIOBUE YCIICITHOTO TIO3HAHMS M aKTUBHOTO TIPe0Opa3oBaHus
necTBuTenbHOCTH. OTIepUPOBAHKE MTPOCTPAHCTBEHHBIMH 00pa3aMu 0OBEIMHSET Pa3HbIC BUJIBI yAeOHOU 1
TPYJAOBOM JESATEILHOCTH, SABIISICTCS OJTHUM M3 MPOPECCHOHATBHO BaXXHBIX KAUECTB, TIOITOMY aKTyalbHa 3a7ada
(hopMHPOBaHHS Y 00YIAFOIIMXCS TPOCTPAHCTBEHHOTO MBITIUICHHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO MBIIIICHHS —
CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAKTUUYECKON AESITENLHOCTHA IO MHOTUM HAIIPABJICHUSIM.

lenms ocBoeHus mporpaMMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypOBHEOOy4YEHUS —
001meoOpa3oBaTeIbHOE M OOMICKYJBTYPHOE pa3BUTHE OOYYAIONIUXCS dYepe3 00ecleueHne BO3MOKHOCTH
MpUOOpETEeHUsT W HUCIOJB30BaHUS CHCTEMATHUECKUX TEeOMETPUYECKUX 3HAHUM M JAeWCTBUM, CHeuu(pUYHBIX
TreOMETPHUH, BO3MOKHOCTH YCIIEHIHOTO MPOJODKEHUS OOpa3oBaHMs MO CIEUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAIHBIM HCIIOJIb30BAaHUEM T'€OMETPHH.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE IpelHa3HauYeHa JUIisl 00yJaroluXcsl CpeHe MIKOIbI, He
WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPYAHEHHUN Ha ypOBHE OCHOBHOro oOmiero oOpazoBanus. Takum oOpaszom,
oOyuaronuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKUE YMEHHs, CBSI3aHHBIE CO
crenu(uKoil TeoOMeTpun U HeoOXOoAUMBbIE Ui KH3HU B COBpPEeMEHHOM obmiectBe. Kpome 3Toro, oHu nMerOT
BO3MOXHOCTh HM3y4UTh TIE€OMETpHUI0 Oojee TIyOOKO, €ciau B JalbHEHIIEeM BO3HHMKHET HEOOXOJIUMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPO(PECCHOHAIBHOM 1eATEIbHOCTH.

JlocTkeHre 1enr OCBOCHHSA MPOrpaMMbl 00ECNEUMBAECTCS PEIIEHHEM COOTBETCTBYIONIMX 3ajad.
[TpuoputeTHbIME 331a4aMu 0cBOeHUs Kypca «['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisiroTCS:

e (QopMuUpOBaHHE MPEICTaBICHHUS O TEOMETPHUM KaK 4YacTHU MHPOBOWM KYJIbTYpPbl U OCO3HaHHE €&
B3aMMOCBSI3U C OKPYXAIOIIM MUPOM;

e (QopMupoBaHHE TMPEJICTaBICHHS O MHOTOTPAaHHMKaX U TeJaX BpallleHHs Kak O BaKHEUIINX
MaTeMaTHYEeCKUX MOJIENSIX, TO3BOJISIOUIUX OMKUCHIBATH U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMUpOBaHHE YMEHHUS PACloO3HABaTh Ha YEPTEKax, MOJIEISIX U B pEAIbHOM MHUPE MHOTOTPAaHHUKU U
TeJa BpalleHus;

® OBIIAJICHHE METOJIAMU PELICHHS 3a/1a4 Ha MMOCTPOCHUS Ha U300paKEHHIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMuUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOT'PAaHHUKAX M TellaX BpalIeHUS U
WX OCHOBHBIMHU CBOMCTBAMH;

® OBIIQJICHHE AITOPUTMAMH pEUICHUS OCHOBHBIX THUIIOB 3aaay; (opmMupoBaHHE yMEHHUs MPOBOJUTH
HECJIOKHBIC TOKA3aTEeIbHBIE PACCYKICHHS B XOJIE€ PEIICHUS CTEPEOMETPHUSCKUX 3a7ad U 3a/1a4 C IPAKTHYECKUM
CoJIep>KaHuEM;

® pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOy4arommXxcsi, IO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHUS;

e (QopmupoBaHuEe (PYHKIIMOHATHHONH TpPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHE pPAaCllO3HaBaTh
MPOSIBIIEHUSI TEOMETPUYECKHUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaNbHBIX JKM3HEHHBIX CUTYAIHSIX H
IpU U3YYCHUU IPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, GOpMyTUpOBAThH



UX Ha fA3BIKE T'€OMETPUM M CO3JaBaTh I'€OMETPUUECKUE MOJENIN, NPUMEHATh OCBOECHHBIM I'€OMETPUUYECKUMN
anmapaTr s pelIeHMs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad, MHTEPIPETUPOBATh W OLIEHUBATh I10JIYYEHHBIE
pE3yJIbTaThI.

OTnUYUTENBHOM 0COOCHHOCTBIO MPOTPAaMMBI SIBISIETCSl BKIIIOYEHHE B KYpC CTEPEOMETPUU B Hayajle €ro
M3yUYeHHs 3a/1a4, PelIaeMbIX Ha YPOBHE MHTYHTHBHOTO TO3HAHMS, U OINpenesEHHBIM 00pa3oM OpraHn30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIIAPYET
MIPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JJAIbHEUILIEMY N3YUEHUIO IIpEaMETA.

[Ipenmourenue oTAAETCS HATTSAHO-KOHCTPYKTUBHOMY METOY OOY4EHUs, TO €CTh TEOPETUIECKUE
3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IPEAMETHO-IIPAKTUUECKOM JesITeIbHOCTU. PazBurue
IIPOCTPAHCTBEHHBIX MIPEICTABICHUN Y ydalIuXcsi B Kypce CTEpeOMETPHUH ITPOBOANUTCS 3a CUET pPEllIeHUs 3aa4u Ha
CO3/[aHHE MTPOCTPAHCTBEHHBIX 00OPA30B U 3aJ1a4 Ha ONIEpUPOBAaHUE IPOCTPAHCTBEHHBIMU 0Opa3amu. Co3ianue
o0Opa3a IpOBOJIUTCS C ONOPOI HA HATJIATHOCTD, a ONIEpUPOBAHNE 00Pa30M — B YCIIOBUSIX OTBJICUEHUS OT
HarJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €ro UCXOJAHOTO COJIEPKaHUsI.

OcHoBHblE copepxarenbHble JMHUM Kypca «['eomerpum» B 10-11 xiaccax: «MHOTOTpaHHUKNY,
«[IpsiMple ¥ TIOCKOCTH B MPOCTpaHCTBe», «Tena BpalieHus», «BekTopbl U KOOpAMHATHI B MPOCTPAHCTBEX.
dopMupoBaHUE JIOTUYECKUX YMEHUHN pacIpesesieTcsl He TOJIbKO MO COJAEepKATeNbHBIM JUHUIM, HO U MO rojaM
00y4eHHs Ha YPOBHE CPEJHET0 00IIero oopa3oBaHus.

Copnepxanue o00pa3oBaHUs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yibTaraM ocBoeHus I[IpumepHoii
pabodeil mporpamMMbl, pacHpees€HHBIM MO rojaM OOy4eHHs, CTPYKTYPHUPOBAHO TakuM 00pa3oM, 4YTOObI
OBJIaJICHUE TE€OMETPUUYECKUMU MOHATUSAMH M HaBBIKAMH OCYIIIECTBIISIIOCH MOCIEI0BATENIbHO U MOCTYNATEIbHO, C
coONIoIcHHEeM TMpPHUHILMIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOILIyI0 CHCTEMY
reOMETPUUYECKUX MPEICTaBICHUM 00yJarouxcs, pacupss U yriryosnss e€, oopa3ysl MpoYHble MHOKECTBEHHBIE
CBSI3H.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B YuebHoM miaHe Ha M3ydeHHE TeOMETPUH OTBOJIUTCS HE MEHee 2 ydeOHBIX 4acoB B Henenmo B 10 kiacce
u 1 yue6HOrO yaca B Henenmo B 11 kimacce, Bcero 3a aBa rojaa oOyuenust He MmeHee 102 yueOHBIX daca.
Ili1anupyemble npeaMeTHbIE pe3yJabTaTbl ocBoeHus [IpumepHoil padoyeil mporpaMmbl Kypca (1o rogam
0o0y4eHms)

[IpenMeTrHbie pe3ynbTaThl MU3y4EHHs] T€OMETPUM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha JOCTHUIKCHHE
YPOBHS MaTeMaTUYECKOW I'PaMOTHOCTH, HEOOXOJAUMOTO Ui YCHEIIHOTO PEIIeHUs 3aJad B PeabHOM JKU3HU U
CO3[aHK€ YCIOBHH JUIsl X OOMIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenue yuebHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE CpeAHEro o0Iiero oOpa3zoBaHUS JOJIKHO
o0OecnieunBaTh TOCTHKEHHUE CIEAYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
10 kaace

e OnepupoBaTh MOHATUAMU: TOYKA, IPSIMasi, IUIOCKOCTb.

o [IpuMEHSITH AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKUX 3a/1ad.

e OnepupoBaTh NOHATUAMU: APATUIETLHOCTD U NEPIEHANKYIIPHOCTh MPSIMBIX U MIOCKOCTEH.

¢ KnaccudunupoBars B3aMHOE PACIIOIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

e OmnepupoBaTh TOHATHUSAMHU: JBYTPAHHBIA YroJl, TPaHU ABYIPAHHOTO yria, pedpo IBYrpaHHOIO Yria;
JTUHENHBIN yroll ABYIPAaHHOTO YIiia; TpaJycHas Mepa JBYTPAHHOTO yIJia.

e OnepupoBaTh MNOHATUSAMHU: MHOTOTPAHHUK, BBIMYKIbIA M HEBBIIYKIBIA MHOTOTPAHHUK, 3JIE€MEHTHI
MHOTOTpaHHUKA, MPAaBUILHBI MHOTOTPAaHHHUK.

e Pacrnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IMMUpaMUJIa; MPU3Ma, MPSAMOYTOJbHBIA Napaienenunes,
Ky0).

e KnaccupumupoBarb MHOTOTPpAaHHUKH, BbIOMpass OCHOBaHUS [UIs KjaccuUKAMM  (BBINYKIbIE U
HEBBINIYKJIbIE MHOTOTPaHHUKH;, MPABUIbHbIE MHOTOTPAaHHUKH; TMPSMbIE M HAKIOHHBIE IPHU3MBI,
napajuieNenue/ibl).

e OnepupoBaTh MOHATUAMHU: CEKYLIas MJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

o OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUI, UCTIONB3YS METOJ CIIE/IOB.
¢ CTpOUTh CEYeHHUsT MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBHIMOJHATH (BBIHOCHBIE) TUIOCKHE UYEPTEKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

e PemaTh 3amaun Ha HAXOXKJICHHWE T€OMETPHUYECKUX BEJIMYMH MO O0pa3laM WM alrOpuTMaM, MPUMEHSIS
HU3BCCTHLIC aHAJIMTUYCCKUC MCTOJbI ITPpU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a4a4 HAa BBIYHUCJICHUC



paccTOssHUM MeXay JByMsl TOYKaMH, OT TOYKM JA0 HpSIMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEILLMBAIOIUMHUCS IPSIMBIMU.

e PemaTh 3amauM Ha HAXO0XJAEHUWE I€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WINM alropuTMaM, MPUMEHSIS
W3BECTHBIE AHAJIMTUYECKHE METOJbI IIPU PEIIECHUU CTaHAAPTHBIX MaTEMATUUYECKUX 3a/la4 HAa BBIYMCIIEHUE
YIJI0B MEXAY CKPEIIMBAIOLIMMUCS MPSAMBIMHU, MEXIY NPSAMON MU IUIOCKOCTBbIO, MEXAY IIJIOCKOCTSIMH,
JBYTPAHHBIX YIJIOB.

e Boruncnate 00bEMBI M IIJIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, NMUpaMKIa) ¢ IPUMEHEHUEM
dbopMyi; BBIYUCIATH COOTHOIICHUS MEXIy IUIOMAAIMU [OBEPXHOCTEH, 0O0BEMaMu MOJOOHBIX
MHOTOTPaHHUKOB.

e OnepupoBaTh NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI.

e l3Biekarb, IpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(OPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX.

e [IpumensaT reomeTrpuyeckue (HaKkThl ISl PEUICHUs CTEPEOMETPUUECKHUX 3ajad, MpearoJiararonx
HECKOJIbKO LIaroB PeLleHus], €CJIU YCIOBUS IPUMEHEHNUS 3a/laHbl B IBHOU (opMe.

e [IpumeHsATH HpoCTEHIIME NpPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIpU
pELICHUH CTEPEOMETPUUECKHX 3aj1au.

e [IpuBOANTH MpPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE
3aKOHOB '€OMETPUHU B UCKYCCTBE.

o [IpuMeHsATh MOJIydeHHBIE 3HAHUS HA TNPAKTUKE: AaHAJIU3UPOBATh peajbHblE CHUTYyallUd U MPUMEHSTbH
W3YYEHHbIE TMOHATUS B IPOLECCe IOMCKAa DPEIICHUS MaTeMaTH4ecKu CHOpPMYIUPOBAHHON MPOOIEMBI,
MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE TI'E€OMETPHUH, HCCIEOBATh IOCTPOEHHBIE MOJIENU C
MCI0JIb30BAHNEM F€OMETPHUUECKUX MOHATHH U TeOpeM, anmnapara aareOpbl; pemaTs NpakTUYecKue 3a1a4u,
CBSI3aHHBIE C HAX0KJICHMEM I'€OMETPUUECKIX BEJIINUYHH.

Conep:xanue ydye0HOro Kypca (1o rogam o0yyeHus)

10 kaacce

IIpsiMbI€e ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, MpocTpaHcTBO. [loHarne 00
aKCMOMaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosnoxeHue IpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOUIUECs, IapajUIeJIbHBIE U
CKpEIMBAOIIKECs Npsmble. [[apannenbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapajllebHbIE IPSIMbIE B
IIPOCTPAHCTBE; MApPAJUICIIBHOCTh TPEX MPAMBIX; [APALICIBHOCT NPSAMOM UM  IUIOCKOCTH. YIUIIBI €
COHAIIPaBJICHHBIMU CTOPOHAMHM; YIOJ MEXKIy MpAMBIMH B IIpocTpaHcTBe. llapamienpHOCTh IUIOCKOCTEM:
napajJiesibHble TIOCKOCTH; CBOMCTBA MapajlieNbHbIX IutockocTel. [Ipocreiine npocrpancTBeHHbIE (DUTYPBI Ha
IUIOCKOCTH: TETPa3p, KyO, napaiesenues; IoCTPOSHUE CEYEHUH.

[lepneHIMKYJIApHOCTh MPSAMOM M IUIOCKOCTH: INEPIEHIUKYJSPHBIE IPSMbIE B IPOCTPAHCTBE, NpPSMBIC
NapajuleJIbHbIE M NEPIEHIUKY/SPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYJISIPHOCTH NPSAMON U IJIOCKOCTH,
TEOpeMa O NPAMOMN NEPNEHIUKYIIPHON INIOCKOCTU. YTIIbl B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IJIOCKOCTBIO;
JBYTPAHHBIN YroJl, JMHEWHBIN Yroj ABYrpaHHOro yria. [lepneHaukyisp u HakJIOHHbIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PAacCTOSHUE OT MPsIMOM /0 IUIOCKOCTH, MPOEKUHUs (UTypbl Ha IUIOCKOCTh. llepneHauKynspHOCTh
IJIOCKOCTEN: MPU3HAK EPIEHAUKYISIPHOCTH IBYX IUI0CKOCTER. TeopeMa 0 TpEX NmeprneHauKyIsapax.

MHoOrorpaHHuKH

[lonsiTHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTDAHHUKA, BBIIYKJIBIE W  HEBBIIYKIbIE
MHOTOTPaHHUKH; pPa3BEPTKAa MHoOrorpaHHuka. llpm3ma: N-yronpHas mnpus3Ma; IpaHd M OCHOBAHHS IPU3MBI,
npsMasi ¥ HakJIOHHas NMpU3Mbl; OOKOBas M MOJHAs MOBEPXHOCTH Mpu3Mbl. [lapamnenenunen, mpsiMOYyroabHbIH
napajJiesienunes u ero ceoiicrea. Ilupamuna: N-yronpHast nupaMuja, rpaHd 1 OCHOBAaHHME MUPaMUIbl; OOKOBas U
MIOJIHAsl TOBEPXHOCTh IUPAMU[BI, NPAaBUIbHAS W YCEUEHHAs NHUpaMuAa. ODJIEMEHTHl NPU3MBl U IUPAMHUJBL
[IpaBuibHBIE MHOTOTPaHHHMKHU: IMOHSITHE IMPABUIBHOIO MHOTIOIDAHHUKA; MpaBUJIbHAS IpHU3Ma M IpaBHIIbHAs
NUpaMyUa; MpaBUIbHAS TPEYTroibHAs MUpaMKIa U IPaBUIBHBIN TeTpasap; Kyo. IlpeacraBienne o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, A0AEKa’3Ap U nukocarap. CedyeHus MpU3Mbl U TUPAMUIBL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, HPSIMOMH, IUIOCKOCTH. OJIEMEHTHI
CUMMETPUHU B IUPaMUJax, Napauieienurnenax, IpaBuIbHbBIX MHOTOTPaHHUKaX.

Bbruncienue 3n1eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHasnu, yribl. [lnomans 00KoBoi MOBEPXHOCTH U
MOJTHOW TOBEPXHOCTH NPSMOW TNPU3MBI, IUIOIIAh OCHOBaHH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSMON



npu3mbl. I[lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOM MUPAMUIBI, TeOpeMa O IUIONIAAN
yceuéHHol nupamusl. [lonstue 06 00béMe. O0bEM mUpaMupl, IPU3MBIL.

[Tono6usie Tena B npoctpancTBe. COOTHOMICHUS! MEXAY IJIOIIAAIMHU TIOBEPXHOCTEH, 00bEMamMu
101I00HBIX TE.

TemaTn4yeckoe mIaHUPOBaHUE Y4eOHOro Kypca(mmo rogam o0y4eHmust)
10 kiacc (68 yacos)

Ha3Banne OcHoOBHOE cojiepKkaHue OcHOBHBIE BUIbI JESITEIBHOCTU yUalllUXCsl
paszaena
Beenenue B | OCHOBHBIE TOHATHS AxTtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
CTEpPEOMETPU | CTEPEOMETPUU: TOUKA, IpsIMasi, | peJIEBaHTHBIE TEME.
10 IJI0CKOCTh, IPOCTPAHCTBO. [TonyuaTte mpencTaBieHHs] O IPOCTPAHCTBEHHBIX QUTYpax,
(10 v) [IpaBuna n3obpaxeHus Ha pa3zbupath MpocTelIre nmpaBmuiia n300paxeHust 3TuX Guryp.
PUCYHKaX: U300paKeHUsI N300paxkaTe NpsAMy0 U IJIOCKOCTh Ha PUCYHKE.
IJIOCKOCTEH, MapaienbHbIX PacriozHaBath MHOTOTpaHHUKH, MUpaMUy, KyO, Ha3bIBaTh
MPSIMBIX (OTPE3KOB), CEPEIUHBI | UX JIEMEHTHI.
otpeska. [lonsarus: Jlenate pucyHok Ky0a, mupaMujbl, HAXOJIUTh OIIUOKU B
MepeceKaroInecs MIOCKOCTH, | HEBEPHBIX U300PaKEHUSX.
nepeceKaromuecs npsmas u 3HAKOMHUTbCA C CEYEHHUSAMH, C METOJOM  CJIEJOB;
MJIOCKOCTb. WCIOJIb30BaTh JUIsl TIOCTPOEHHUS CEYEHHS METOJ CJENOB,
3HaKOMCTBO C | KpaTKO 3aMKChIBATh IIark MOCTPOCHUS CEUCHHUSI.
MHOTOTpaHHUKaMH, PacriozHaBaTh BHJI CeueHUS U OTHOIIEHUN, B KOTOPBIX
n300pakeHNE CEYCHHeE JIeTUT pedpa KyOa, HaXOAUTh TUIOIIAb CEUCHHUS.
MHOTOI'PaHHUKOB Ha PUCYHKAX, Hcnonp3oBate mnogoOue Mpu  pelieHUuM 3ajad  Ha
Ha MPOEKLIMOHHBIX YEepTEeXaxX. | IOCTPOECHUE CEUECHUH.
HauanbHble cBeneHus o Kyoe u 3HaKOMUTbHCSA CaKCMOMaTUYECKUM MOCTPOCHUEM
nupaMuzie, UX pa3BEPTKH M | CTEPEOMETPHUM, C aKCHOMaMHU CTEPEOMETPUU U CIEACTBUSAMU
MOJEIIN. CeueHus | U3 HUX.
MHOTOT'PaHHUKOB. NnnrocTpupoBaTbakCUOMBI PUCYHKAaMU W IPUMEpaMU U3
[TonsiTue 00 akCHOMaTHYECKOM | OKpY)Karollel 00CTaHOBKU
IIOCTPOEHUH  CTEPEOMETPHH:
aKCOMBI ~ CTEPEOMETPUH U
CJICAICTBUS U3 HUX
IIpsmble | Bzaumuoe pacrooxxeHue AxtyanusupoBaTb (aKThl W METOJbl IUIAHUMETpPHUH,
U IUIOCKOCTH | IPSIMBIX B IPOCTPAHCTBE: | PEJICBAHTHbIE TEME, IPOBOJUTH aHAJIOTUH.
B nepeceKarouecs, [lepeuncasTs BO3MOXHbIE CIOCOOBI PACIOJIOKEHHS ABYX
IIPOCTPAHCTB | HapaelibHble U | IPSAMBIX B IPOCTPAHCTBE, WITFOCTPUPOBATH UX Ha IPUMEpPaAX.
e. CKpPELIMBAIOIUECS MPsMBbIE. JlaBaTb  ompeleneHHe — CKpPEIIMBAIOUIMXCS — HPAMBIX,
[Tapannensho | [TapannenbsHOCTh NPSMBIX U (GopMynupOBaTh NPU3HAK CKPEIIMBAIOUIMXCS MPSAMBIX H

CTb IIPSAMBIX
n

IJIOCKOCTEN
(12 9)

IJTIOCKOCTEHN B MPOCTPAHCTBE:
napajieabHbIe MPSIMbIC B
MPOCTPAHCTBE; NAapaUIEIbHOCTh
TPEX MPSAMBIX; APAJIEIBHOCTh
MPSAMOM U IIJIOCKOCTH. YTJIBI C
COHAIIPaBJIEHHBIMU CTOPOHAMMU;
YTOJI MEKY IPAMBIMU B

IIPOCTPAHCTBE.
[TapamienbHOCTh IIJIOCKOCTEM:
napajulebHble IIJIOCKOCTH;
CBOMCTBA napajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreitmume

MIPOCTPAHCTBEHHBIC (DUTYPHI HA
IUIOCKOCTU:  TeTpa’ap, Kyo,

IPHUMEHSATH €r0 IPHU PEIIEHUH 3a/1aY.
Pacrio3HaBath npu3My, Ha3bIBaTh €€ FJIEMECHTHI.
CTpouTh CeUeHUs MPU3MBI HA TOTOBBIX YEPTEIKAX.
[epeuyncasiTh BO3MOXKHBIE CIIOCOOBI B3aUMHOTO
PAacCIIOJIOKEHHS PSIMOM | TUIOCKOCTH B MPOCTPAHCTBE,
IPUBOJIUTH COOTBETCTBYIOIINE TPUMEPHI U3 PEaTbHOM KU3HH.
JlaBaTh  ompejeicHHE MapalICIbHOCTH  OPSIMOM |
IIJIOCKOCTH.
dopmynupoBaTh TPU3HAK MAPALICILHOCTH TMPSIMOU U
IUIOCKOCTH, YTBEPXKICHHE O TMPSIMOM MepeceYeHuss JIBYX
IUIOCKOCTEH, MTPOXOASAIINX Yepe3 MapauIieIbHbIC MPSIMBIE.
Pemrate mpakTHueckue 3ajadM Ha TOCTPOSHHE CEUYCHUM
MHOTOTPaHHHKA.
OOBIACHATE
IIOCKOCTEIA.

cj1ydau B3aMMHOI'O PacCnoJIoKCHUA




MapaieienuIes;
CEeUYEeHUU

HOCTPOCHHE

JaBaTp  ompeneneHue — NapajlICNbHBIX — IUIOCKOCTEM;
NPUBOAUTH MPUMEPHI M3 PEAIbHOW KU3HU U OKPYXKaIOIIEH
00CTaHOBKH, WJUTFOCTPUPYIOIINE rapasuiesIbHOCTh
IJIOCKOCTEM.

Ucnonws3oBath MPU3HAK napajuieIbHOCTH JIBYX
IUIOCKOCTEM, CBOWCTBA NAapAJUICNIBHBIX IUIOCKOCTEH IIpU
pelIeHnu 3a/1a4 Ha IOCTPOCHUE.

OOBACHATD, YTO HA3BIBACTCS MAPALICIHHBIM
MIPOCKTUPOBAHUEM M KaK BBITIOJIHACTCS TPOCKTUPOBAHKE
¢Guryp Ha mIOCKOCTb.

MN3obpaxaTe B mMapauieNnbHONM TPOEKIUH  pPa3IUvHbIC
reoOMEeTpHYECKHue (PUTYypBHI.

MogenupoBaTh peaibHbIe CUTYallMH Ha SI3bIKE TEOMETPHH,
UCCJIeIOBaTh TIOCTPOCHHBIE MOJIEM C  HMCIHOJb30BAaHUEM
F€OMETPUYECKUX TTOHATHM.

Hcnons3oBarh TpH  pemIeHWH 3a/ad  Ha TOCTPOCHHUE
CEUEHUN MOHSATUE MAPAUIEIbHOCTH, NPU3HAKA W CBOMCTBA
TapajuIeTbHbIX MPSMBIX Ha TNIOCKOCTH

[lepnenauky
JSIPHOCTH
MPSIMBIX U
IIJIOCKOCTEMN
(12 9)

[lepnenuKyIApHOCTH
psIMOM 51 IJIOCKOCTH:
MEePIEeHIUKYIIIPHbIE TIPsIMbIE B
MIPOCTPAHCTBE, psiMble
napajuieNibHble u
MEPICHIUKYIIIPHBIE K
IIJIOCKOCTH, IIPU3HAK
NEPNEHIUKYIAPHOCTH MPSIMOU
U IUIOCKOCTH, TeOpeMa o
NpAMONl  MEPHEHIUKYIIPHOU
IIJIOCKOCTH

[lepnieHIUKYIIAp U HAKIIOHHBIE:
paccTosHHE OT TOYKH [0
IUIOCKOCTH,  PACCTOSIHUE  OT
IPSIMOM J10 MJIOCKOCTH.

AkTyanu3upoBath (aKTBl U  METOBI
peleBaHTHbIE TEME, TPOBOINUThH aHAJIOTUH.

OOBACHATb, KakoOW Yrojl Ha3bIBAaeTCs VYIJIOM MEXKIY
TEePECEKAIOIIMMHUCS MPSIMBIMU, CKPEITUBAOIITUMUCS TIPSIMBIMU
B [IPOCTPAHCTBE.

JlaBate omnpeneneHue NEPHEHAMKYIAPHBIX NPSIMBIX U
NPSAMOM, MEPHEHAUKYISIPHON K TIIIOCKOCTH.

Haxonuth yribl MexAy CKpEUIMBAIOIIMMUCS NPSIMBIMU B
KyOe ¥ TupamMue.

[IpuBOAUTH IPUMEPHI U3 PEATBLHOM KU3HU U OKPYKAIOLIEH
00CTAaHOBKH,  WUIIOCTPUPYIOIIWE  MEPHEeHIUKYISIPHOCTD
NPSMBIX B MPOCTPAHCTBE U NEPHEHAUKYISIPHOCTh IPSIMOU K
IJIOCKOCTH.

@opMynHpoBaTh NPU3HAK NEPIEHAUKYIAPHOCTH MIPSIMOI
U TUIOCKOCTH, TPUMEHATD €ro Ha MPaKTHUKE: OOBIACHATH
NEePIEeHIUKYISIPHOCTh pedpa Kyba U TuaroHajiu ero rpaHy,
KOTOpasi €ro He COAEP>KUT, HAXOAUTh JUIMHY JUaroHalu Kyoa.
BpI4uciisTh BBICOTY MPABUIIbHOM TPEYTOJIBHOM U MPABUIILHOU
YeThIPEXYTOJIbHON MUpaMu 1o JIHHaM pEoep.

INIAaHUMECTPHUH,

Pemars 3aJa4dn Ha BBIYMUCIICHUA, CBs3aHHBIC C
MNEPHNCHAUKYISAPHOCTBIO HpHMOﬁ u IIJIOCKOCTH, C
HCIIOJIb30BAHUEM IIPpU PCIICHUHN TNIAHUMCETPHUYCCKUX (I)aKTOB n
MCTOJOB.

O6’[>5ICH${TL, qT0 Ha3bIBAIOT NEPIECHAUKYIISIPOM u

HAKJIOHHOM U3 TOYKH K IIJIOCKOCTH; IIPOEKIMEN HAKIIOHHOW Ha
IIOCKOCTh. OOBACHATH, YTO HA3BIBAETCS PACCTOSIHUEM: OT
TOYKHU 10 IUIOCKOCTH; MEXIY MapajuIeIbHbIMU IIJI0CKOCTIMU;
MEXIYy MpsAMOM U NapaJlIeNbHOW €W IUIOCKOCTBIO; MEXKIY
CKPELIUBAIOIINMUCS IIPAMBIMHU.

HaxoauTh 3TH paccTosHUS B HPOCTBIX CiIydasix B KyoOe,
nupamMuze, pusMe.

MogenupoBath peallbHbIE CUTYyal[UU HA SA3BbIKE TEOMETPUH,
UCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
FeOMETPUYECKUX ITOHATHMN.

Hcnonp3oBare Ipy  pEIIEHUM 3aJa4 Ha IOCTPOCHUE
ceueHnii Tteopemy Iludaropa, cBOHCTBa NPAMOYTOJBHBIX
TPEYrOJIbHUKOB.




Vrasl
MEXKTY
MPSIMBIMU U
IUIOCKOCTSIMU

(10 1)

Yrael B IPOCTPAHCTBE: YroJj
MEXKy IIPSIMOM U IUIOCKOCTBIO;
JBYTPAHHBIA YroOJI, JIMHEHHBIN
yroJI IBYTPAHHOIO YIJIa.
[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IIpU3HAK
NEPHEHIUKYIIPHOCTH  JBYX
mockoctel. Teopema o Tpéx
HepIEeHIUKYIIsIpax

AxTyanu3upoBaTb (aKTBl H  METOJBI
pElEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.

JlaBatb omnpeneneHue yria Mexay NpsMOU U INIOCKOCTBIO,
dopmynupoBaTte TeopeMy O TpEX MEPHEeHAMKYISApax U
00paTHYIO K HEH.

Haxomute yrom Mexay npsaMOM UM IUIOCKOCTBIO B
MHOTOI'DAaHHHUKE, PACCTOSHHE OT TOYKM JO MpPAMOA Ha
IJIOCKOCTH, MCIIOJB3YS TEOpeMy O TPEX MNEpHEHAUKYIApaX.
[IpoBoguTe Ha uYepTeke MNEPHEHIUKYIAP: W3 TOYKH Ha
IPSIMYIO; U3 TOYKH HA IJIOCKOCTb.

JlaBaTb onpeneneHre JByrpaHHOTO YIila U €ro 3JIEMEHTOB.
OOBSACHATh PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxomuth Ha deprexxe IBYrpaHHBIN yroa mnpu pedpe
NAPaMU/bL, IPU3MBI, TAPAILIIEIECTIUIIEAA.

JlaBatp onpeneneHue yria Mexay IIOCKOCTSIMHU.

JlaBaTh onpezaeneHue U GopMyIHMpPOBaTh MPU3HAK B3aUMHO
MEPIEHIUKYISIPHBIX TUNIOCKOCTEH.

Haxomuts yriel Mex1y IUIOCKOCTSIMU B KyOe U MUpaMuje.

Hcnonp30Bars Npy pemieHny 3aa4 OCHOBHBIE TEOPEMBI U
METO/IbI TNIAHUMETPUH.

MopenupoBaTth peabHbIE CUTYal[UU HA S3BIKE TEOMETPUH,
HCCIEA0BaTh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
TEOMETPUYECKUX TOHATHH.

Hcnonp30BaTe MNpu  pPEIIEHUH 33Ja4 HA IOCTPOEHUE
CCUYCHUI COOTHOLIEHUS B IPSIMOYT'OJILHOM TPEYTOJIbHUKE.

IJIAaHUMCTPUHU,

MHororpaHHu
KU
(10 9)

[Tonsitue MHOTOTPAHHUKA,
OCHOBHbIE AIIEMEHTBI
MHOTOTPaHHUKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKWU;
pa3BEépTKa MHOTOTPAaHHHKA.
[Ipu3ma: n-yroybHas npusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS
MMOBEPXHOCTb MTPU3MBI.

ITapannenenunen,
NPSAMOYTOJIbHBIN
napajiesienuIea U ero
CBOICTBA.

[Mupamua: N-yronabHas

InupaMuaa, rpaHd 1 OCHOBAHUC
nrupaMHubl; OOKOBas M IOJIHAs

TIOBCPXHOCTDH MUupaMubl;
IIpaBHJIbHAA u ycC eu€HHas
nupamMuaa.

ONeMEeHThI IMPU3MbI u
nrupaMubl.

HpaBI/IHLHLIC MHOT'OT'paHHUKU:
IIOHATHUC MpaBUIIBHOT'O
MHOTOIrpaHHUKA; IpaBUJIbHAA
npu3mMa n IpaBUJIbHAA
nupaMuaa, IpaBHJIbHAsA
TPEYroJibHasA nupamMuia u

NPaBUIIBHBIN  TeTpa’p; Kyo.

AxktyanuzupoBath (akTbl W METOIbl IUIAHUMETPHH,
peJeBaHTHBIE TEME, MPOBOAUTH AHAIOTHH.

JlaBaTb ompeneneHue MapauieNieNuIeia, paclo3HaBaTh
€ro BBl U M3y4aTh CBOMCTBA.

JlaBaTp ompeneicHUE NHPAMUJIbI, PAacIO3HAaBaTh BHJIBI
nupamu, GopMyJIMPOBATh CBOMCTBA pEOEp, rpaHeil U BHICOTHI
MPaBUIILHON TTUPAMUIBI.

Haxomutp miomanp MOMHOW W OOKOBOM IMOBEPXHOCTH
MAPaMU/IBI.

JlaBaTp ompeneneHne yceu€HHON MUpaMubl, Ha3bIBaTh €€
JJIEMEHTEHI.

QdopmynaupoBaTh  TE€OpeMy O  IUIOHIaad  OOKOBOM
MOBEPXHOCTH MPABUIILHON YCEUEHHOM MUpaMUIbI.
Pemare 3agaum  Ha  BBIYMCIICHHE, CBSI3aHHBIE C

NUPAMMJIAMU, a TAK)KE 3aJja4d Ha [IOCTPOECHUE CEUCHU.

JlaBaTh orpenencHue NpU3Mbl, pacllO3HABaTh BUBI IIPU3M,
n300paXkaTh MPU3MBbI Ha YepTeEKe.

HaxoauTh miomanas NogHON Wi GOKOBOWM MOBEPXHOCTH
IIPU3MBI.

N3yuaTts cooTHOmeHUs Ditnepa s ynucia pédep, rpaHeit
Y BEPIIMH MHOTOTPaHHHUKA.

N3ydyars BuAbl IPaBUIIBHBIX
Ha3BaHUs U KOJIUYECTBO I'PaHEN.

N3yyaTs CHMMETPHUIO MHOTOT'PAHHUKOB.

OOBACHATH, KaKue TOYKHM Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEIIBHO JAaHHOW TOYKH, NPAMON HIIU IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBI0 HIU INIOCKOCTBIO CHUMMETPUHU
buryps.

[IpuBoauTh

MHOT'OT'paHHUKOB, nux

IpUMEpbl  CUMMETPUYHBIX  ¢duryp B




IIpencrasnenue o MpaBUIBHBIX
MHOTOTpPaHHUKAX: OKTasIp,
JOJEKadAp U UKOCAdIP.

ApXUTEKTYpPE, TEXHUKE, IPUPOJIE.
MonennpoBaTh peajibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIENOBaTh IOCTPOCHHBIE MOJEIU C HUCIOJIB30BAHUEM

CuMMeTpusi B MPOCTPAHCTBE: | TECOMETPUUYECKUX  MOHSATHH,  HCHOJB30BaTh  MOJ00ME
CUMMETPHUS OTHOCHUTEIILHO | MHOTOI'PAHHUKOB.
TOYKH, NPSIMOH, IUIOCKOCTH.
DOneMeHTbl ~ CUMMETPUU B
MUpaMuIax,
napaiesenumnenax,
MPaBWJIBHBIX MHOTOTPAHHUKAX.
Brruncienue 3JIEMEHTOB
MHOTOTPaHHUKOB: pedpa,
auaroHanv, yribel. [lnomanp
OOKOBOM  NOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSAMOMN
MIPU3MBI, IO b OCHOBAHHMIA,
Teopema 0 OOKOBOI
MTOBEPXHOCTH TPSMOU TTPH3MBL.
[Tmomanp OOKOBOM
MMOBEPXHOCTH M TOBEPXHOCTH
MIPaBUIIBHOM MU PaMHU/JIBI,
TeopemMa O TUIOIaAr OOKOBOM
IIOBEPXHOCTHU YCEeUEHHOMN
MTUPaMHU/JIBI
OO0BEMBI [Tonsatue 00 o0bEMe. OOBEM AxktyanuzupoBath (akTbl W METOIbl IUIAHUMETPHH,
MHOTOTPaHHH | MUPAMUIbI, IPU3MBbI pelieBaHTHBIE TEME.
KOB OOBACHATh, KaK M3MEPAIOTCS OO0BEMBI TEN, MPOBOISL
(8 1) AQHAJIOTUIO C HW3MEPEHUEM IUIONIAZe MHOTOYTOJIbHHKOB.
DopMyTHpOBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
W3ydath, BBIBOAUTH (OpPMYNBI 00bEMa MPAMOYTOJIBHOTO
napasuiesienune1a, Ipu3Mbl U MUPaAMUIbL.
Boruncnsate 00bEM Npu3Mbl U MUPAMUIBI IO UX SJIE€MEHTaM.
[TpumeHsTh 00BEM I71s1 PELICHUS] CTEPEOMETPUUYECKHX 33124
U 1711 HAX0KJICHUSI TEOMETPUYECKUX BEJTUYHH.
MonenupoBaTh peaibHble CUTyallUd Ha SI3bIKE T€OMETPUU,
UCCIIEIOBaTh IOCTPOCHHBbIE MOJIEIH C HCHOJIb30BaHUEM
T€OMETPUYECKUX MOHATUH
[ToBTOpEHMeE: [TocTpoenue ceuenwii B Ctpouthb ceueHre MHOTOTPAaHHUKA METOAOM CJIEIOB.
CeueHus, MHOTOTpaHHUKE. JlaBaTh omnpeseneHne pacCTOSIHUS Mexay purypamu.
paccTosiHus U Brruncnenue paccTosiHUiA: Haxomuts paccrosiHue MEeXIy napasienbHbBIMU
yTJIbI MEXIY IBYMSI TOUKaMHU, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCThIO U MapajuleJIbHOW e
(8 9) TOYKH JI0 IPSIMOM, OT TOYKH JI0 | MPSIMOM, MEXK/y CKPEIIUBAIOIIUMUCS TPIMBIMH.
TJIOCKOCTH; MEXTY CtpouTh JTMHEWHBIM yroll ABYIPAHHOTO yrja Ha dYepTexe
CKPEIIUBAIOIIUMHUCS MHOTOTPaHHHUKA ¥ HAXOJIUTh €T0 BEIUYHHY.
MPSIMBIMHU. HaxoauTh yriel Mex 1y MIOCKOCTSIMU B MHOTOTPaHHHUKAX
Brruncienue yrios:
MEXIY CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEX]Ty IPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX
YTJIOB, YTIIOB MEXKTY
TJIOCKOCTSIMU
11 knacc
Hazpanwue OcHoBHOE coJiep>kaHue OcHOBHBIE BUBI ASITETFHOCTH yIAIIUXCS

pasnena




Tena
BpaIleHUA
(12 9)

Cdepa u map: ueHtp, paamyc,

AxTtyanu3upoBaTb  (akThl M METOABl  IUIAHUMETPUH,

ANaMCTP; miiomanb | peIC€BAaHTHLIC TEMC, IIPOBOJAUTH aHAJIOTHH.

MTOBEPXHOCTH cdepsl. | [laBaTe ompenenenusi chepbl U IIapa, WX LEHTpPa, paguyca,

B3aumnoe pacrionoxkenue | quamerpa. Ompenensate cdepy Kak (urypy BpamieHus

cepsl u TUIOCKOCTH; | OKPYXKHOCTH.

KacaTenbHast  IUIOCKOCTh K | MccieoBars B3aMMHOE pacrioioskeHue cepbl U MIIOCKOCTH,

cdepe; momaas chepsl. IBYX cdep, WLTIOCTPUPOBATH ATO HA YEPTEkKaAX U PUCYHKAX.
N3o06pakenune cdepsrl, | DopMmynmupoBaTh OMNpEACICHUE KAacaTelbHOW IDIOCKOCTH K

1rapa Ha TUIOCKOCTH. cdepe, CBOMCTBO M NMPHU3HAK KACATEILHOU TIOCKOCTH.
Ceuenus mapa. 3HaKOMUTHCS C T€0IC3NIESCKUMHU JIMHUSIMHU Ha cdepe.

HI/IJ’H/IHHPI/I‘-IGCKEU[ O6”I)${CH$ITI), YTO HAaA3bIBAIOT HOHWJIWHAPOM, HA3bIBATh €ro

MOBEPXHOCTh,  0Opa3yIOIINE | AIEMEHTHI.

LAJIMHIPUYECKOMN N3ydarb, O0OBACHATH, Kak NOJYYUTh LHUIUHADP IYTEM

IOBCPXHOCTHU, OChb | Bpall€HHuA MPAMOYTOJIbHHKA.

III/IJ'II/IHZ[I)I/I‘-IGCKOﬁ BI)IBO)II/ITI), HUCITIOJIB30BATh q)OpMYJ'II)I JJIA BBIYUCJIICHUA

IIOBEPXHOCTH. Hununap: | uiomaam 60KOBOM MOBEPXHOCTH LUIMHIPA.

OCHOBAHHUA 51 OokoBast N3yuaTe, pacio3HaBaTh pa3BepTKy HUIUHIPA.

TMOBEPXHOCTh, OOpa3yromias u
0OChb;, IUIOIIAAb OOKOBOM U
ITOJTHOW MTOBEPXHOCTH.
N300paxkenne uMIMHApa Ha
IIJIOCKOCTH. PasBéprka
HWIHH]IPA.

CedeHust HWIIMHAPA
(TTOCKOCTHIO, MapaATIICITbHON
WM MIepIEHANKYISIPHOM ocH
IUITUHIPA)

N3o0paxaTe UWUIWHAP HW €ro CEYEHUs IUIOCKOCTBIO,
NpOXOJSIIEd  4Yepe3 €ero  OoCh, MApAJUICIbHOW  WIHN
MEPIEHIUKYISIPHON OCH.

Haxonute miomany 3THX CEUEHUH.

MopenupoBaTh peanbHbIE CUTYaIlMH Ha S3BIKE TEOMETPHUH,
UCCJEN0BaTh TOCTPOEHHBIE MOJENM C HMCHOJIb30BaHUEM
F€OMETPUYECKUX IMOHATHM.

Konunueckass moBEepXHOCTb,

oOpazymomiue KOHUYECKOU
MMOBEPXHOCTH, OCh U BEpILKHA
KOHUYECKOM MOBEPXHOCTH.

KOHYCI OCHOBAaHHE€ 1 BEpIIMHA,
o6pa3y}0ma;1 n OCh, IIomaab

OOKOBOM u MTOJTHOM
MMOBEPXHOCTH. VYceuéHHblii
KOHYC: 00pa3yrolie 1 BbICOTa;
OCHOBaHUS u OokoBas
MTOBEPXHOCTb.

N300paxkenne KkoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
CeueHnus KOHYyca
(TIOCKOCTBIO,  MapaieNbHON
OCHOBAHHUIO, U IIJIOCKOCTBIO,
MIPOXOIAIIEH Yepe3 BEPUIUHY).

OOBACHATH, KAaKO€ TEJNO HAa3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 JIE€MEHTHI.

H3ydath, OOBSICHATH, Kak MOJYYUTb KOHYC MYTEM
BpaIllEHUs IPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.
N300paxaTh KOHYC U €ro CEYeHHs IIJIOCKOCTBIO,

POXOJIAIIEeH Yepe3 0Ch, U MIIOCKOCTHIO, IEPIIEHIUKYISIPHON K
OCH.

W3ydats, pacro3HaBaTh pa3BEPTKY KOHYcCA.

BoiBoauTh, ucnonb3oBaTh (POpPMYNBI IS BBIYMCIICHUS
oM O0KOBOM MOBEPXHOCTH KOHYCA.

Haxomute mmomamym ceyeHHWil, MPOXOIAIINX
BEPIIHMHY KOHYCA WU NEPIECHIUKYISIPHBIX €T0 OCH.

OOBACHATD, KAKOE TEJIO HA3bIBACTCSA YCEYEHHBIM KOHYCOM.

N3yuarb, 00BACHATH, KaK €ro MOJIy4UTh MYTEM BpallleHUs
PSMOYTOJIBHOM Tpamnenuu.

BoeiBouTh, MpUMEHATH (GOPMYNTY JUIS  BBIYMCICHMS
II0Ia1 OOKOBOM MOBEPXHOCTH YCEUEHHOIO KOHYCA.

yepes

KomMmOunamus T
BpAIICHUs] © MHOTOTPAHHUKOB.
MHOrorpaHHuK,  OIMCaHHBIN
OKOJIO chepsl; cdepa,
BIIMCAaHHAs B MHOTOTPAaHHUK
WJIHM B TEJIO BpallleHUS

AxTtyanusupoBaTb (AaKThl U METOJbl IUITAHUMETpPHUH,
pEJIEBaHTHBIC TEME, IPOBOJAUTH AHAJIOTHUH.

Pemrats crepeoMeTpuyecKkue 3a1a4u, CBA3aHHbBIE C TEIaMU
BpalleHus, IIOCTPOCHUEM CEYEHUM Tel BpalleHUs, C
KOMOMHAIIMSIMA ~ T€J1 BpAIIeHWs W MHOTOTPAaHHUKOB Ha
HAaXO0XK/JICHUE T€OMETPUYECKUX BEIUYMH.

Hcnonp30Barh NpU PELIEHUM CTEPEOMETPUUYECKHUX 3a]ad
IUTaHUMETpUYecKue (DaKThl M METOMbI 33aJ]a4ll HA BBIUUCIICHUE
U JI0Ka3aTelIbCTBO.

MopaenupoBaTh peallbHbIE CUTYAalMU HA SI3bIKE TEOMETPUH,




UCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM
F€OMETPUYECKUX TTOHATHI

O6némbl Ten | [lonsTue 00 o0BEMe. AxTtyanu3upoBaTh (aKThl W METOJbl IUITAHUMETpPHH,
(GR)) OcHoBHbIE CBOICTBa OOBEMOB | PEJIEBAHTHBIE TEME, IPOBOIUTH AHAJIOTUH.
TeNl. BbiBouTh, HCIONB30BaTh (POPMYIIBI OOBEMOB: HPU3MBI,
O0BéM HuIMHApa, KOHYca. WIMHAPA, MUPaMUABI, KOHYCa; YCEUYEHHOW MHUpaMUAbI H
O06bEM 11apa 1 wiIoaIbL YCEUEHHOTO KOHYCA.
cepsl. Pemate crepeomeTpuuecKkue 3amaud, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB.
@opMyaMpOBaTh  OMNPEJENIEHUE IIApOBOIO  CETMEHTa,
IapOBOTO CJIOS, IIAPOBOTO CEKTOPA.
[Ipumensats  Qopmynbl g HaxoXJaeHUs 00bEMOB
[IapOBOTO CErMEHTA, IIIAPOBOTO CEKTOPA.
Pemate crepeomeTpuuecKkue 3aladd, CBS3aHHBIE C
00BEMOM I1apa U IUIOMIAIBI0 CPEPHI.
MoienupoBaTh peantbHbIE CUTYallid Ha S3bIKE TEOMETPHH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIEIH C HCHOJIb30BAaHUEM
TCOMETPUIECKUX MTOHITHH.
[TogoGHbIe Tena B AxTtyanm3upoBaTh (aKTBI W METOJBI IUTAHUMETpPHH,
npocTtpancTBe. COOTHOMIIEHWUSI | pelIeBaHTHBIE TeME, TPOBOIUTH aHAIOTHH.
MEXITY wiomaasimu | Permate  crepeoMeTpHyecKre — 3alavd, — CBA3aHHBIE  C
MMOBEPXHOCTEN, 00bEéMaMH | COOTHOIIIEHHEM OOBEMOB M MOBEPXHOCTEW MOJOOHBIX TEN B
MOJI0OHBIX TEJ MPOCTPAHCTBE.
MoenupoBaTh peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIENM C HCIHOJIb30BAHUEM
reOMETPUYECKUX NOHITUI
Bekrops! u Bekrop Ha IUIOCKOCTH M B AxtyanusupoBaTb (aKThl W METOJbl IUITAHUMETpPHH,
KOOpAMHATBl | mpocTpaHcTBe. CIOkKEHHE U | PEJICBaHTHBIE TEME, IPOBOJUTH aHAJIOTHH.
B BbIUNTaHHE BEKTOPOB. OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
IIPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha dopmynupoBaTh ~ NpaBWIIO  MapajulelenuIena  Hpu
e(10 u) yucno. PaznokeHue BeKTOpa | CI0KEHUU BEKTOPOB.
no TpéM HEKOMIUIAHAPHBIM CknanpiBaTh, BBIUUTATh BEKTOPBI, YMHOXKaThb BEKTOp Ha
BEKTOPaM. IIpaBuso | yucio.
napasJiesienunesa. N3yuyaTh OCHOBHBIE CBOWCTBA 3TUX OINEpALIU.
Pemenne 3anau, cBsi3aHHBIX HaBate  omnpeaereHHe  NPSIMOYrOJbHOW  CHUCTEMBI
C  IPUMEHEHHEM  MpaBWJI | KOOPAUHAT B IPOCTPAHCTBE.
JeUCTBUI C BEKTOpaMH BbIpazute KOOpAMHATBI BEKTOpa 4epe3 KOOPJAMHATHI €ro
[IpsiMoyronbpHast ~ cUCTEMa | KOHIIOB.
KOOpAMHAaT B IPOCTPAHCTBE. BoiBouTh, Hcnonb3oBaTth (OpMyily JUIMHBI BEKTOpa H
Koopannatst BEKTOpA. | paCCTOSIHUS MEX]ly TOUKaMH.
[IpocTeiimme 3aaun B Beipaxarh ckanspHOe NpOM3BEIEHHE BEKTOPOB yepe3 UX
KOOpAMHATaX. YToJd MeX/Iy | KOOPJUHATHI, BBIUUCIATH Yrojl MEXKIy JBYMs BEKTOpaMH,
BEKTOpPaMH. CkansipHoe | IByMS IPSIMBIMH.
MIPOU3BEJICHNE BEKTOPOB. HaxomuTte yrosm Mexay HOpsMOH M IIOCKOCTBIO, YTOJ
Bbluncnenue  yrioB  Mexay | MeXAy JBYMs IUIOCKOCTSMH aHAIUTUYECKUMHU METOJIaMHU.
MPSIMBIMH U TUIOCKOCTSIMH. BoiBoiuTh, HCHONIB30BaTh (HOPMYITY PACCTOSHUSA OT TOUKU
KoopanHaTHO-BEKTOPHBIN | 10 TJIOCKOCTH.
METO/T npu peleHnu
reOMEeTPUYECKUX 3a]1a4
[ToBTOpenue, | OcHOBHBIE (PUTYPBI, (HAKTHI, Pemate mpocteifive 3ajauM Ha HaxoXJAEHUE JJIMH H
0000I1IeHre U | TEOpEMBI Kypca INIAHUMETPUH. | YIJIOB B T'€OMETPUYECKUX (PUTypax, NPUMEHSTh TEOpeMmy
cucremMarusza | 3afayM MJIaHUMETPUU U [Mudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
U 3HAHUH | METO/Ibl UX PEIICHUS. HaxoauTp miomniaap MHOTOYroJIbHUKA, KPYTa.
(7 9) OcHoBHBIE (UTYpHI, PaKTHI, Pacnio3naBate moj00HbBIE (QUTYPHI, HAXOAUTH OTHOLICHHS




TEOPEMBI Kypca CTEPEOMETPUH.
3azauu CTepeOMETPUH U
MCTOJbI UX PCUICHUA

JUIUH U IJIOIAJIEN.
Hcnonp3oBarh IpH pElIEHUH CTEPEOMETPUUYECKUX 3a]ad
(baKTLI U METOAbI HJIaHI/IMeTpI/II/I

MOYPOYHOE IVIAHUPOBAHME 10 kiacc, reomeTpust

N TarTa Tema ypora
] wiaH | dbaxr
BBenenne B crepeomerpuio - 10 yacon
1. 16.09 OcCHOBHBIE TIOHATHS CTEPEOMETPHUU: TOUKA, IPsSIMasi, TUIOCKOCTb,
[TPOCTPAHCTRBO.
2. 16.09 [IpaBuna n3006pa>keHUst Ha pUCYHKAX: U300paKEHUS TIJIOCKOCTEMH,
NapaJyIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka.
3. [|13.09 [TonsaTHS: TIEpeceKaromuecs MI0CKOCTH, IEpEeCEKAIIHecs IpsaMas 1
IJIOCKOCTh
4, [13.09 3HAKOMCTBO C MHOTOTpaHHHUKAMH
5. 120.09 N3o06paxeHne MHOTOTPaHHUKOB Ha PUCYHKaX
6. |20.09 N3o0paxxeHne MHOTOTPaHHUKOB Ha PO CKIIMOHHBIX YePTEKaX
7. 127.09 Ky6,ero pa3séptku u Moienu
8. 127.09 [Tupamuna, e€ pa3BEPTKU U MOJCIIH
9. 14.10 CeueHrss MHOTOTPaHHUKOB
10. 4.10 Konmponvnas paboma Nel no meme «Beedenue ¢ cmepeomempuio»
Ilpamvie u nrockocmu 6 npocmpancmee. Ilapannensnocms npamulx u niockocmei - 12 uacos
11. 11.10 B3aumHoe pacnosoxkeHue NpsMbIX B IPOCTPAHCTBE
12. |11.10 [lapasienbHble IPsIMBbIE B TPOCTPAHCTBE
13. [18.10 [TapannenbHOCTh TPEX NPSIMBIX
14. 118.10 [TapanienbHOCT NPSAMO U IIIOCKOCTH
15. [25.10 VYTiIBI € COHANpaBICHHBIMU CTOPOHAMU
16. [25.10 Yroa Mexy IpsIMbIMU B IPOCTPAHCTBE
17. 18.11 [lapanienbHble IIOCKOCTH, UX CBOMCTBA
18. |8.11 Terpasnp
19. [15.11 Ky6
20. |15.11 [Tapannenenunen
21. |22.11 IlocTpoenue ceueHuit
22. 22.11 Konmponwvnaa paboma Ne2 no meme «IIpamovie u nnockocmu 6

npocmpancmee»




IlepneHIMKYJISIPHOCTH NPSIMBIX U INIOCKOCTEH - 12 yacoB

23. ]29.11 [lepnieniuKynsspHbIE MPSIMBIE B IPOCTPAHCTBE
24. 129.11 [Ipsimble, napasuienbHble MIIO0CKOCTH
25. 6.12 [Ipsimble, nEpHEHIUKYISIPHBIE K IJIOCKOCTU
26. 6.12 [Ipu3Hak nepneHMKyIspHOCTH MPSIMON U TUIOCKOCTU
27. |13.12 Teopema o npsiMol, IEpHIEHAUKYIISIPHON IJIOCKOCTH
28. |13.12 [leprnieHIuKyIIIp M HAKJIIOHHBIE
29. [20.12 PaccTostHue OT TOUKM 10 MJIOCKOCTH
30. [20.12 PaccTosiHue oT npsiMoii 10 MIOCKOCTH
31. |27.12 HaxoxaeHue yrioB Mexly CKpellMBaOIUMHUCS NIPSIMBIMU B KyOe
32. |27.12 HaxoxaeHue yrioB Mexy CKpellMBaOIUMHUCS NIPSIMBIMU B TUPaMUJIE
33. |10.01 Pemenue 3amau
34. (10.01 Koumponvnas paooma Ne3 no meme «Ilepnenouxkyniapnocmo npamvix u
naockocme»
Yl Mexkay NpsIMBIMH M IJIOCKOCTSAMH - 10 yacoB
35. |17.01 Yroa Mexy IpsIMOi U IJIOCKOCThIO
36. |17.01 JIByrpaHHbIil yrou
37. [24.01 JIMHeMHbIN YyroJ ABYTpaHHOTO yria
38. [24.01 [lepneHIMKYIAPHOCTD MIIOCKOCTEN
39. [31.01 [Ipu3Hak nepneHuKyIIpHOCTH JBYX IJIOCKOCTEH
40. (31.01 HaxosxieHne yriioB Mex 1y miIoCKOCTSIMH B Ky0Oe
41. [7.02 Haxosx1eHne yriioB Mex 1y IJI0CKOCTSIMU B MAPaMUJIE
42, [7.02 Teopema o TpEX MeprEeHIUKYIIpax
43. 114.02 Pemenue 3amau
44, 114.02 Konmponvnas paboma Ned no meme «Yanvt mexncoy npameimu u
n10cKoCmAmu)
Mmnozoepannuxu - 10 uacoe
45, |21.02 [TonsTe MHOTOTpaHHUKA
46. |21.02 [Ipusma: npsimasi 1 HaKJIOHHAs
47. 128.02 boxoBas 1 moJiHast MIOBEPXHOCTH MPU3MBI
48. 128.02 [IpssMOYTOIBHBIN MMapajuIeNeuIIe]] ¥ €ro CBONCTBA
49, 16.03 [Tupamuna
50. |6.03 [TonHas MTOBEPXHOCTH TUPAMHUIBI
51. |13.03 [IpaBunbHast u yced€HHAsi MUPAMUIBI
52. |13.03 [IpaBHUIIbHBIE MHOTOTPAHHUKH
53. [20.03 CummeTpusi B IPOCTPAHCTBE: OTHOCUTENIBHO TOUKH, IPSIMOM, MIJIOCKOCTH
54. [20.03 Konmponvnas paboma Ne5 no meme «Mnozozpannuku
O0bEMBI MHOTOTPAHHHMKOB - 8 YacoB
55. [3.04 [Tonsitre 06 06bEME
56. |3.04 OCHOBHBIE CBOMCTBA 00BEMOB
57. ]10.04 O0bEM nmapaienenunesa
58. 110.04 O0BEM TUpaMHJIBI
59. |17.04 O06BEM npu3MBbI
60. (17.04 Brruncnenue 066EMOB Ten
61. |24.04 Pemenue 3amau
62. [24.04 Hmozoean ammecmayusn. Koumponsnaa paboma Ne6
IloBTOpeHue - 8 yacos
63. [8.05 IlocTpoeHue ceueHnii B MHOTOTpaHHUKE
64. |8.05 Brruncnienue paccTostHui MeXAy IBYMs TOUKaMHU, OT TOUKH J0 IPSIMON
65 |15.05 Brruncnenue pacCToSHUI: OT TOUKHU A0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMMHUCS PSIMBIMU
66. |15.05 Brruncnenue yrioB Mexy CKpelMBalOIUMUCS MPSIMBIMU




67. [22.05 Briuucnenue yrioB Mexay IpsiMOi U IJIOCKOCTBIO
68. [22.05 Boruncnenue yrioB Mex 1y MI0CKOCTAMU
NMOYPOYHOEIUIAHUPOBAHUE 11 kiace, reomerpusi
N aaTa Tevaypoka
) nmaH | dakr
Tena Bpamenns - 12 yacos

1. Cdepa u map. ITnomaae moBepxHocTH chEphl

2. B3aunmuoe pacnoniosxkeHue cepsl U MI0CKOCTH

3. KacarenpHast miockocTs K cepe

4. Ceuenus mapa

5. Hunmusp

6. [Tnomaae 60KOBOM M MOJTHOM MOBEPXHOCTH IMJIMHIIpA

1. CeueHus MWJIMH]IPA

8. Konyc

9. [Tmomaaps 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA

10. Ceuenus KoHyca

11. KomOunarus ten BpaieHuss 1 MHOTOIPaHHUKOB

12. Konmponvnasa paooma Nol no meme «Tena epawienun»

O0bEMBI TeJI - S yacoB

13. [Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBA OOBEMOB TE.

14. O0bEM TTUIMHAPA

15. O06bEM KOHYCa

16. O06bEM 1Iapa, MapoBOrO CETMEHTA, IIAPOBOTO CEKTOpa

17. Konmponvnas paboma Ne2 no meme «Qovémbl men»

BexTopbl M KoOpaAMHATHI B IpocTpancTBe- 10 yacoB

18. BexTop Ha miockocTy U B mpocTpaHcTBe. Cl0KEHHE U BBIUYUTAHUE BEKTOPOB
19. YMHOXEHHE BEKTOpa Ha YUCIIO

20. Paznoxxenue Bektopa 1o TpéM HeKOMILIaHApHBIM BeKkTopaM. [IpaBuiio

napasuiesenunesia

21. Pemenue 3aay, CBsI3aHHBIX C IPUMEHEHUEM MTPABHII JCMCTBHI ¢ BEKTOpaMu
22. [IpsimoyrospHas cucreMa KOOpAMHAT B pocTpaHcTBe. KoopauHare! BekTopa
23. [Ipocreiie 3a1a4n B KOOpAXHATAX

24, Yron mexay Bektropamu. CKaJIIpHOE MTPOU3BEICHNE BEKTOPOB

25. Brruricnienue yrioB Mex1y NPSIMBIMH U TUIOCKOCTSIMU

26. KoopauHaTHO-BEKTOPHBIN METOJ P PEIICHUH T€OMETPUUYECKUX 3a/1a4
21. Hmozosas ammecmayus. Konmponvnas paboma Ne3d

IloBTOpeHue, 00001IeHHE W CUCTEMATH3ALMS 3HAHUI - 7 4acoB

28. CeueHnsi MHOTOTPAaHHHUKOB

29. HaxoxaeHue yrioB MeXy CKpEeIMBaIOIIUMUCS IPSIMBIMU

30. HaxoxaeHue yrioB Mexy TUIOCKOCTSIMU

31. Brruncnenue miomasneii MHOTOTpaHHHKOB

32. Brruncnenue 006EMOB Tel

33. [Tnomaay moBepXHOCTEH TeT BpaIICHHUS

34. OOBEMBI TeN BpaleHHs
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