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ey n3y4yeHus y4e0HOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPHH Ha YPOBHE CpPeTHEro 001Iero oopa3oBanus 00yclIOBIeHa PaKTH-
YeCKOM 3HAaUMMOCTBIO METAIIPEIMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB 00YUEHHs TCOMETPUHN B HAIIPABICHUN
JMYHOCTHOTO PAa3BUTHS 00yJaromuxcs, popMHUpPOBaHUs PYHKIMOHATIHLHON MaTeMaTUYeCKOi TPaMOTHOCTH, U3Y-
YEeHUs APYruX YUeOHBIX TUCUUIUIMH. Pa3BuTHe y yuamuxcs MpaBUIbHBIX MPEACTABICHHA O CYIIIHOCTH U TIPOUC-
X0KJIEHUH T€OMETPHUECKUX aOCTpaKLUii, COOTHOLICHUH PEAIbHOTO U HJICANIbHOTO, XapaKTepe OTPaKEeHUs Mare-
MaTHYECKOW HAYKOH SIBIICHUI U MPOLIECCOB PEATbHOTO0 MUPA, MECTE TEOMETPUU B CUCTEME HAayK U POJIM MaTeMa-
TUYECKOTO MOJICTUPOBAHNS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPO-
BO33pPCHUS yHAIIUXCS, a TAKXKE KaYeCTB MBIIIUICHUS, HEOOXOAMMBIX JUIsl aJalTallii B COBPEMEHHOM 00IIIeCTBE.

['eomeTpus sBiIsIeTCS OHUM U3 0Aa30BBIX MIPEIMETOB HA YPOBHE CPEeIHEro O0IIero oopa3oBaHus, Tak Kak
o0ecreynBaeT BO3MOXKHOCTh M3Y4€HUS KaK AMCHUIUIMH €CTECTBEHHO-HAYyYHOI HANPaBJICHHOCTH, TaK U T'yMaHU-
TapHOM.

Jloruueckoe MeplieHHEe, GOpMHUPYyEMOE MPU U3YUCHUH 00yUJAOIIUMUCS MTOHSATUHHBIX OCHOB T€OMETPUN
Y TIOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEP)KJICHUH B X0/1€ PELICHUS T€OMETPUUYECKHX 33/1a4, YMEHUE BbIJIBUTATh
U OIIPOBEPraTh I'MIIOTE3bI HEMOCPEICTBEHHO HCIIONB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKIIA,
B YaCTHOCTH M3 Kypca (pHU3HUKH.

YMeHne OpUEeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTSIX IEATEIbHOCTH
yenoBeka. OpHUeHTalUs YeI0BeKa BO BPEMEHHU U IPOCTPAHCTBE — HEOOXO0AMMOE YCIOBHE €r0 COLMATBHOTO ObI-
TS, GOpMa OTPAKEHUS OKPYXKAIOIIET0 MUPA, YCIIOBUE YCIICIIHOTO MO3HAHUS U aKTUBHOTO MPE0Opa30BaHMUs
nercTBUTeNbHOCTH. OneprupoBaHie MPOCTPAHCTBEHHBIMHU 00pa3zamMu 00beIMHSACT pa3Hble BUbI y4eOHO U Tpy-
JI0BOH IESTENbHOCTH, SBJSIETCS OJHUM U3 MPO(PECCHOHANTBHO BAXKHBIX KaYECTB, IOATOMY aKTyalbHa 3a7a4a
¢dbopmupoBaHus y 00y4Jaromuxcs NPOCTPAHCTBEHHOT'O MBIIIEHHSI KaK pa3HOBUIHOCTH 0OpPa3HOTO MBIIIJICHUS —
CYIIECTBEHHOT'O KOMIIOHEHTA B MOJATOTOBKE K NMPAKTUYECKON JAEATEIILHOCTH 10 MHOTUM HAaIlPaBIICHUSIM.

Llenb ocBOeHMS MporpamMmbl yueOHOro Kypca «l'eomerpus» Ha 6a30BOM ypoBHEOOydeHHUs — obuieodpa-
30BaTeIbHOE U OOIIEKYIBTYPHOE PAa3BUTHE OOYJAIOMIMXCS depe3 oOecreueHrue BO3ZMOKHOCTH TPUOOPETECHUS |
MCIIOJIb30BAHUS CUCTEMAaTHUECKIX T€OMETPUUECKUX 3HAHUN U ACHCTBUH, CrIeU(pUIHBIX T€OMETPUU, BO3MOXKHO-
CTH YCIIEIIHOTO MPOIOJDKEHUsI 00pa30BaHUs 10 CIIEHUAIBHOCTSM, HE CBSI3aHHBIM C TPUKJIAHBIM UCIIOIb30BaHU-
€M reOMEeTpPUH.

[Tporpamma mo reomMeTpur Ha 6a30BOM YpOBHE IpeHAa3HAUYECHA IS 0OYYaIOIIMXCsl CPEeTHEN IIKOJIBI, He
MCTBITHIBABIINX 3HAYUTENFHBIX 3aTPyIHEHUN Ha YpOBHE OCHOBHOTO 00Iero odpasoBanus. Takum oOpaszoMm,
oOyyaronuecst Ha 0a30BOM YPOBHE JIOJKHBI OCBOMThH OOIME MaTeMaTUYeCKHe YMEHUs, CBA3aHHbIE CO crienupu-
KO reoMeTpru U HEOOXOMMBIE JUIS )KU3HU B COBpEMEHHOM ob1iecTBe. Kpome 3Toro, OHM HIMEIOT BO3MOXHOCTh
U3YyYUTh TEOMETpUI0 OoJiee TTyOoKO, eclid B AajbHEHIIEM BO3HHUKHET HEOOXOAUMOCTh B T€OMETPHUYECKHX 3HA-
HUSX B IPOPECCUOHATBHOM NEesITeTbHOCTH.

JIOCTIDKEHHE 1T OCBOEHUS MPOrpaMMbl 0OECIIEUMBACTCSA PELICHHEM COOTBETCTBYIOIIMX 3amad. [Ipu-
OpPUTETHBIMU 331a4aMU OCBOCHHUS Kypca «['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIsSOTCS:

® (opmupoBaHUE MPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYPHI M OCO3HAHHE €€ B3aMMO-
CBSI3U C OKPYKAIOIIMM MUPOM,;

® (opMupoBaHHE NMpeICTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpallleHUs KaKk 0 BaKHEHIINX MaTeMaTuye-
CKUX MOJIEJISIX, TO3BOJISIONINX OMHICHIBATh M M3y4aTh Pa3HbIC ABJICHUS OKPYXKAIOIIEro MUPA,

® (opmupoBaHHE YMEHHUS PAaCHO3HABaTh HA YepTeXax, MOJEIAX U B PEaJbHOM MHUPE MHOTOIPAaHHUKH U
TeJa BpalleHHUS;

® OBJIAJICHHE METO/IaMU PEIICHUS 3a/1a4 Ha TIOCTPOCHUS Ha N300paKEHHSIX MPOCTPAHCTBEHHBIX QUTYD;

® (opMupoBaHHE YMEHHUsI ONIEPUPOBATh OCHOBHBIMU MOHSATUSAMH O MHOTOIPAaHHHMKAX M TeJax BPaLICHUS U
UX OCHOBHBIMH CBOHCTBaMU,

® OBJAJCHHE AITOPUTMAaMHU PEIIECHUS OCHOBHBIX THUIIOB 3a/a4; (JOPMUPOBAHHE YMEHUS NMPOBOJUTH He-
CIIO’KHBIE JIOKA3aTeNIbHbIE PAacCY)KACHHUS B XOJ€ PEIICHHS] CTEPEOMETPUUECKUX 3a7ad M 33134 C MPAKTHUECKUM
COoJIepKaHUEM,

® DPa3BUTHUE WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH 0Oydarommxcs, Mo3HaBaTeIbHON aKTUBHO-
CTH, UCCIIEIOBATEIbCKIX YMEHHUH, KPUTUYHOCTH MBIIIJICHHUS;

® (opmupoBanue HyHKIMOHATIBHON IPaMOTHOCTH, PEJICBAHTHOW I'€OMETPHU: YMEHHUE PACIIO3HABAThH MPO-
SBJICHHS] TEOMETPUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CUTYalUsIX U MPU
M3YUYEHHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (POPMYIUPOBATH X HA
A3BIKE TEOMETPUU U CO3/1aBaTh T€OMETPHUECKHE MOJIENU, IPUMEHSATh OCBOCHHBIA r€OMETPUUECKUN armapaT A
peleHus MPaKTUKO-OPHUEHTUPOBAHHBIX 33124, HHTEPIPETHUPOBATH M OIICHUBATH IOJIyYCHHbIE PE3YIbTATHI.



OTnMYUTENEHOM 0COOEHHOCTBIO MPOrPaMMBI SIBJISETCS] BKIIOUEHHE B KypC CTEPEOMETPUHU B Hadajle €ro
M3yUYeHHs 3a/1a4, PelIaeMbIX Ha YPOBHE MHTYMTHBHOTO TO3HAHUS, U ONpPeNesIEHHBIM 00pa3oM OpraHH30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET
MPOTEKaHHE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AaJbHEHIIEMY U3yUEHUIO IPEAMETA.

[Ipeamourenue oTAAETCA HATISIIHO-KOHCTPYKTUBHOMY METO/1y 0OyUYeHHUS, TO €CTh TEOPETHUYECKHE 3HA-
HUS IMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEAMETHO-TIPAKTHUECKOH JesiTeIbHOCTH. Pa3BuTHe pocTpaHcT-
BEHHBIX [IPEJICTABICHUH y yJaluXcs B Kypce CTEpEOMETPHH MTPOBOIUTCA 3a CUET PEIICHUs 3a/1a4 Ha CO3JaHKe
IIPOCTPAHCTBEHHBIX 00Pa30B U 3aj1ay Ha ONEPHPOBAHUE MIPOCTPAHCTBEHHBIMH 00pa3amu. Co3anue odpasa mpo-
BOJIMTCS C OTIOPOM HA HATJIAHOCTD, & ONEPUPOBAHHE 00Pa30M — B YCIOBUSX OTBJICYCHHUS OT HATJISATHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 HCXOIHOTO COACPIKAHUS.

OcHoBHBIE coaepkarenbHble TUHUHN Kypca «['eomerpun» B 10-11 kmaccax: «MHuororpanHukm», «[Ips-
MBbI€ U TUIOCKOCTH B MPOCTpaHCTBe», «Tera BparieHus», « BeKTopbl 1 KOOPHUHATHI B IPOCTPaHCTBE». DopMHpO-
BaHUE JIOTHYECKUX YMEHHI pacrpeiersieTcsi He TOJIBKO MO COAepKaTebHBIM JIMHUSAM, HO U 10 ToJaM 00ydeHHS
Ha ypOBHE CPEJHEr0 001Iero 00pa3oBaHusl.

Conepxanue 0Opa3oBaHHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaraM ocBoeHus IlpumepHoii pabo-
Yyell IpoTpaMMBbl, paclpeaeNEHHBIM 110 TojlaM 00y4eHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIa/IEHHUE
TE€OMETPUUECKUMH MOHATUSMHU M HaBBIKAMU OCYIIECTBISUIOCH MOCEIOBATEIbHO M MOCTYNATEIbHO, C COOIOIe-
HUEM TMPUHINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAINCH B OOIIYI0 CHCTEMY T'€OMETPUUYECKUX
NpeCTaBICHUN 00yJaIOUUXCsl, pacIIupsist U yrayonss e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

Mecto yueOHOro Kypca B y4eOHOM IIaHe
B YuebHOM mnniaHe Ha U3y4eHHE T€OMETPUH OTBOAUTCS HE MeHee 2 yueOHbIX yacoB B Hezento B 10 kiacce
u 1 yueOHoro yaca B Henento B 11 kimacce, Bcero 3a qBa rojaa ooyuenust He MeHee 102 yueOHbIX yaca.

[lnanupyemsie npeaMeTHbIE pe3yJbTaThl ocBoeHuss IIpuMepHoii padoyeii mporpaMMsI Kypca (1o rogam

00y4JeHMs1)

[IpeameTrHble pe3ynbTaThl W3YUYEHHSIT€OMETPHHM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha JOCTHKEHHE
YPOBHS MaTeMaTHUECKON I'PaMOTHOCTH, HEOOXOIMMOTO JISi YCIEIIHOTO PEeIICHUs 3a7ay B peaJbHON KHU3HH H
CO3/1aHH€e YCIOBUHN JJIS MX OOIIEKYAbTYPHOTO PA3BUTHS.

OcBoenue yuebHoro kypca «I'eomerpusi» Ha 0a30BOM YpOBHE CPEIHEr0 OOIIero oOpa3oBaHUs JIOKHO
oOecreynBaTh JOCTIKEHHE CIEAYIOMINX MTPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTATOB!

10 kaace

e OnepupoBaTh MOHATUAMH: TOUKA, TpsMasi, IIIOCKOCTb.

[TprMeHSATh aKCHOMBI CTEPEOMETPHHU U CISICTBUS U3 HUX MIPH PELICHUN T€OMETPHUYECKHX 3a1a4.

OmnepupoBaTh NOHATUSAMHU: IAPATIICIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccuduimpoBars B3auMHOE PaCIONOKEHNUE IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: ABYTPAHHBIM YToJ1, TpaHH JIBYTPaHHOTO YIia, peOpo JBYrpaHHOTO yIJia; JHHEH-

HBIN yroJ IBYrpaHHOTO yIJIa, TpajycHas Mepa JABYTPAaHHOTO yria.

e OnepupoBaTh MOHATHUSAMU. MHOTOTPAaHHUK, BBITYKJIBI M HEBBIYKJIBI MHOTOTPAHHUK, 3JIEMEHTBl MHOTO-
IpaHHUKA, TPABUIIbHBII MHOTOIPaHHUK.

e Pacrio3HaBaTh OCHOBHBIC BH/Ibl MHOTOTPAaHHHKOB (TMpamMu/Ia; MpU3Ma, MPsIMOYTOJIbHBIN MapauIeIenure],
Ky0).

¢ KitaccuunupoBaTh MHOTOTPAHHUKH, BBIOWpAsi OCHOBAaHHS JUIsl KJIacCU(PUKAIMK (BBIMTYKIIBIC ¥ HEBBITYK-
JIble MHOTOTPAaHHUKH; TPAaBUIIbHBIE MHOTOTPAHHUKH; IPSIMBIC ¥ HAKJIOHHBIE TIPU3MBI, TTAPaJIICIICITHIIC]IBI).

e OnepupoBaTh MOHATUSAMH. CEKYyIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

e OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUECHHH, UCTIONIB3YSI METO]I CIICOB.
¢ CTpOUTH CEUCHHsI MHOTOTPAHHHKOB METO/IOM CIIEJIOB, BBITIONHATH (BEIHOCHBIC) TNIOCKUE YEPTEKU U3 PH-
CYHKOB IPOCTBHIX 00bEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

e Pemrate 3a/1auM Ha HAXOXKIACHUE F€OMETPUUECKUX BEJIMYHMH MO 00pasliaM WM aJlfOpUTMaM, IPUMEHSS U3-
BECTHBIC AHAJIMTUYECKHE METOJbl MPU PELUICHUM CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYHUCICHUE
pacCTOSIHUN MEXIy JBYMSI TOUKaMH, OT TOYKH JI0 MPSMOH, OT TOUKH JIO TUIOCKOCTH, MEX/Y CKpEIINBaIO-
HIUMUCS TPSMBIMH.

e Pemrate 3a/1a4M Ha HAXOXCHUE F€OMETPUYECKUX BEIMYMH N0 00pasliaM WM aJIfOpUTMaM, IPUMEHSS 13-
BECTHbIC aHAJMUTUYECKHE METO/IbI NP PEIICHUH CTAaHAAPTHBIX MAaTEeMAaTHUECKUX 3a/1a4 HA BHIYUCIICHUE YT~
JIOB MEXJy CKPELIMBAIOIIUMUCS MPSAMBIMH, MEXKIY MPAMON U IUIOCKOCTBIO, MEXKJY IUIOCKOCTAMH, IBY-
I'PaHHBIX YTJIOB.



Bbruncnsare 00bEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPaHHHKOB (NpH3Ma, MUpamMuzia) ¢ MPUMEHEHHUEM

(bopMyIT; BBIYUCIATH COOTHOIIEHUS MEKY TUIOMIASIMU IOBEPXHOCTEH, 00bEMaMHU OJOOHBIX MHOTOTPaH-

HUKOB.

e OnepupoBaTh MOHATUSMHU. CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHUMMETPHUH; IICHTP, OChb U
TUIOCKOCTh CHMMETPHU (UTYpHI.

e l3Bnekarsb, MpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(DOPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npeacTaBICHHYIO Ha YepTekKax U PUCYHKAX.

e [IpumensaTp reomerpuueckue (akThl IS PELICHUS CTEPEOMETPUYECKUX 3ajad, MPEaroJararimx He-
CKOJIBKO IIIaroB pelIeH s, eClii YCIOBHS NPUMEHEHHs 3a/IaHbl B IBHOH Gopme.

e [IpuMeHsTH MpocTeiiine MporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI NPH pe-
IIEHUU CTEPEOMETPHUECKHUX 3a/1a4.

e [IpuBOANTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH, paclio3HaBaTh MPOSBICHNE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

¢ [IpuMeHATH MOJTyuYeHHBIC 3HAHHS HA MIPAKTUKE. aHAIM3UPOBAThH PEAbHbIE CUTYAIlMH U IPUMEHSATh U3y4eH-

HbIE MOHSATHUS B IMPOIECCE MOUCKA PEeIIeHHsT MaTeMaTH4ecKu cHOpMYIHMPOBAHHON MPOOIEMBI, MOACIUPO-

BaTh peajbHbIC CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIEA0BATh MOCTPOSHHBIE MOJENIN C MCHOJIb30BAHUEM

reOMETPUUCCKUX MOHATHIA M TEOpEM, anmnapaTa anreOpbl; pearh NpakKTUYeCKUe 3a1aul, CBsI3aHHbIE C Ha-

X0KJIEHHEM T'€OMETPUYECKUX BETHMYUH.

Conep:xanue yueoHOro Kypca (mo rogam ooyqyeHus)

10 kaace

IIpsimble ¥ VIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHA cTepeoMeTpur. Touka, mpsiMasi, II0CKOCTh, MPocTpaHcTBO. [loHsATHE 00 akcHOMaTH-
YECKOM ITOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosio:keHue NpsAMBIX B MPOCTPAHCTBE. IEPECEKAIOIIUECS, NMapaJlIEIbHbIE U CKPELIUBAIO-
mecs npsmele. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE. MapajUIelIbHbIC IPSAMbIE B IIPOCTPaH-
CTBE; MMAPAJUIEIBLHOCTD TPEX MPAMBIX; NAPAJLIEIbHOCTD IIPSIMOM U IFIOCKOCTH. YTJIbI C COHAIPABJIEHHBIMU CTOPO-
HaMH; yroJ Mex1y IpsMbIMHU B IIPOCTPAaHCTBE. [lapayebHOCTh IIIOCKOCTEN: MapajulebHbIe INIOCKOCTH; CBOM-
CTBa MapajlIeNIbHBIX MJI0CKOCTel. [Ipocreiiue npocTpaHCTBEHHbIE (DUTYPHI Ha MJIOCKOCTH. TETpasap, Kyo, ma-
pajuienenunes; IOCTPOEHNUE CEYCHU .

IlepneHIUKYJIAPHOCTD IPSIMOM U IUIOCKOCTHU: NEPIICHAUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIC T1a-
pajuIeNIbHbIE U NEPIEHANKYIISAPHBIE K IIJIOCKOCTH, IPU3HAK MIEPIIEHAUKYIISIPHOCTH NIPSAMOU U IIJIOCKOCTH, TeOpeMa
O INpsIMOM MEPIEHIUKYIAPHON IIIOCKOCTU. YTIJIbI B IPOCTPAHCTBE. YroJl MEXAY MPSIMOM U IIJIOCKOCTBIO; ABY-
IPAHHBIA YroJI, JIMHEHHBIA YroJl ABYrPaHHOrO yria. llepneHauKynsp U HaKIOHHBIE. PACCTOSIHUE OT TOYKH 10
TUIOCKOCTH, PACCTOSHHE OT MPSIMOM /0 IUIOCKOCTH, MPOEKIUS (PUTyphl Ha IIOCKOCTh. [leprneHauKyaspHOCTb
IIJIOCKOCTEM: IIPU3HAK NEPIIEHAUKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema 0 TpéxX NnepreHuKyspax.

MHOrorpaHHuKHU

IIoHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'PDAHHHUKA, BBIITYKJIBIE U HEBBIIYKJIBIE MHOTOTPaH-
HUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosibHas npusma; rpaHd U OCHOBAHHUs IPU3MBI; IIpsiMas U Ha-
KJIOHHAas IPU3Mbl; OOKOBas Y IOJIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumnesn, NpsSMOYyroJbHbIN Mapajiesienu-
nen u ero cBoicTra. Ilupamuna: N-yroyibHas MUpamMuaa, 'paHd U OCHOBaHME NMUPAMUIbl, OOKOBas U MOJIHAS TO-
BEPXHOCTb MHUPAMHU[IbI; NIpaBUIIbHAA U yCEYEHHAs] MUpaMuja. DJIEMEHThI NPU3Mbl U nupamunbl. [IpaBusibHble
MHOTOTPaHHUKH: MOHATHE MPABUJIBHOIO MHOIOTPAaHHUKA; IPaBUJIbHAS MPU3Ma U IPAaBUJIbHAS MUPAMUIA; IIpa-
BUJIbHAS TPEYroJjbHAas MUpaMuAa M MpaBUIbHBIN TeTpa’ap; Kyo. IlpeacraBienne o mpaBUIbHBIX MHOTOTpaHHU-
Kax: OKTa3Jp, AoJeKadap U ukocasap. CedeHus Npu3Mbl U IHPaMHUIbIL.

CuMMeTpHst B IIPOCTPAHCTBE. CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSIMOMN, IUNIOCKOCTH. DJIEMEHTHI CHM-
METpHUU B IMpaMUJax, Napajuieienunesax, IpaBuabHbIX MHOIOIPAHHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronany, yrisl. [lnomans 60K0BOi TOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MPSAMON MPU3MBI, TUIONIAAb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMON MPHU3-
Mbl. [Inomanbs 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHONM MUPaMUbI, TEOPEMA O IUIOMAAN YCEUEHHOU
nupamubl. [lorstue 06 00béMe. OOBEM NUpPaMUIBI, TPU3MBI.

[TotoOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHHS MEX/Ty TUIOLIAIIMHU MOBEPXHOCTEH, 00bEMamMH 110100~
HBIX TEll.

TemaTnyeckoe NJIAHUPOBAHHE Y4eOHOT0 Kypca(lo rogaM ooydeHusl)
10 knacc (68 wacoB)



HasBanue OcHOBHOE coaepkaHue OcHOBHBIE BUBI ACATEIBHOCTH yHaIIUXCS
pazneina
Beenenune B | OCHOBHBIE OHSTHSI CTEPEO- AxTyanu3upoBaTh (aKkThl U METOMbI IUIAHUMETPHH, pelie-
CTEpEOMET- METPUHU: TOUKA, MIpsiMasi, IJIOC- | BaHTHBIE TEME.
puto KOCTb, pocTpaHcTBO. IIpaBu- [Tonmy4aTs mpeacTaBiIeHUs: O MPOCTPAHCTBEHHBIX (UTYpax,
(10 9) Ja U300pakeHUsl Ha PUCYHKAxX. | pa30upaTh MPOCTEHINE MpaBuUia H300pakeHHs STHX QUTYp.
n300pakeHHs MII0CKOCTEH, na- N300pakaTh NpsIMYIO U MJIOCKOCTh HA PUCYHKE.
paJuIeNbHBIX TPSAMBIX (0Tpe3- Pacrnio3HaBaTe MHOTOTpaHHHMKH, THpaMUay, KyO, Ha3bIBaTh
KOB), CEpEIMHBI OTpe3Ka. [1o- | UX AJIEMEHTHI.
HATUSA: IIEPECEKAIOLINECS Jlenatb puUCyHOK KyOa, MUpaMuibl, HAXOJUTh OUIMOKU B
TUIOCKOCTH, TEPECEKAIOIINECs | HEBEPHBIX H300PAKEHHSIX.
IpsiMasi ¥ MI0CKOCTb. 3HAKOMUTBCS C CEUEHUSIMH, C METOJOM CJIEZIOB; UCIOJIB30-
3HAaKOMCTBO C MHOI'OTPAaHHHU- | BaTh JJIsl IOCTPOEHUS CEYEHUsI METOJ CJIEN0B, KPaTKO 3alu-
KaM{, M300pa)keHHE MHOIO- | ChIBaTh LIArd NOCTPOECHUSI CEUEHHUS.
IPaHHUKOB Ha pHUCYHKaX, Ha Pacno3HaBaTh BHJ CEUeHHUS U OTHOIIECHUM, B KOTOPBIX Ce-
MPOEKIIMOHHBIX YepTexax. Ha- | yeHue nenut pebpa Kyda, HaXOAUTh IJIOIA/(b CEUCHHUS.
YaJgbHBIE CBEACHUS O KyOe u Hcnonp3oBare mojjo00ue MpH pelieHu  3a/1a4 Ha MoCTpoe-
NApaMUJIe, HUX pa3sBEPTKU U | HUE CEUCHUM.
Mozenu. CedueHHs MHOIOIpaH- 3HAKOMUTBCS CAKCMOMAaTUYECKMM IIOCTPOEHUEM CTEpPEO-
HUKOB. METPHH, C AKCHOMAMHU CTEPEOMETPUH U CIEACTBUSIMH U3 HUX.
[Tonarue 00 aKkCHOMaTHYECKOM NnnrocTpupoBaTbakCMOMBl PUCYHKAaMH U NIPUMEPAMH U3
MOCTPOCHUH  CTEPEOMETPHHU: | OKPYKaloIlei 00CTaHOBKU
aKCUOMBI ~ CTEPEOMETPUHM U
CJIEJICTBHS U3 HUX
[Ipsmble | B3aumHoe pacrosoxeHue AKTyanu3upoBaTh (aKkThl U METOMAbI TUIAHUMETPHH, pelie-

U IUIOCKOCTH
B IMIPOCTpaH-
cree. Ilapan-
JIETBHOCTD
NpSIMBIX |
IIJIOCKOCTEN
(12 4)

IpSIMBIX B IPOCTPAHCTBE. IIE-
peceKaroImecs, napauienbHble
U CKPEILMBAIOIINECS TIPSIMBIE.
[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE!
napasuleIbHbIE IPSMbIE B IIPO-
CTPAHCTBE; NapajIeIbHOCTh
TPEX NPAMBIX; NAPAJUIETBHOCTD
IIPSIMOM U IIJIOCKOCTH. YTJIBI C
COHAIIPaBJIEHHBIMU CTOPOHAMH,
yroJl MeXAy NPSMbIMU B IIPO-
CTPaHCTBE.

[TapayenbHOCTD  IIJIOCKOCTEH:

napasulesbHble IUIOCKOCTH;
CBONCTBA napajIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimme npOCTPaHCTBEH-
Hble (UTYphl HA TUIOCKOCTH:
TeTpa’p, KyO, Mapajienenu-
e JI; IOCTPOCHHUE CEUEHU I

BAHTHBIEC TEME, IIPOBOJUTD AHAJIOTUU.

[TepeuncnsaTb BO3MOXKHBIE CIIOCOOBI PACIIOJIOKEHHS JIBYX
IIPSIMBIX B IPOCTPAHCTBE, WIIIOCTPUPOBATH UX HA IPUMEPAX.

JlaBaTh ompeneneHre CKPEUIMBAIOIUXC IPAMBIX, Gopmy-
JIMPOBATh NMPU3HAK CKPEIIUBAKOLIUXCS NPSIMBIX U IIPUMEHSATH
€ro IIpH peLIeHNN 3a/1a4.

Pacnio3naBaTh mpu3My, Ha3bIBaTh €€ HIIEMEHTHI.

CtpouTh ceyeHHs MPU3MBbl Ha TOTOBBIX YEPTEXkKaX.

[lepeuncasiTb BO3MOKHBIE CIIOCOOBI B3aUMHOT'O PACIIOIo-
KEHUs MIPSIMOM U INIOCKOCTHU B IIPOCTPAHCTBE, IPUBOJUTH CO-
OTBETCTBYIOLIUE IIPUMEPBI U3 PEaTbHOU KU3HMU.

JlaBaTh OIpezelieHHe MapauIeIbHOCTU MPSMON U IIJIOCKO-
CTH.

@opMyIMpOBaTh NPU3HAK MAPALICIBHOCTH MPSIMOU H
IJIOCKOCTH, YTBEPKIAECHUE O MPSIMOM NEpECEUEeHUs ABYX IIIOC-
KOCTEH, IIPOXOASILUX Yepe3 MapajuIeiIbHbIE IIPSIMBIE.

Pemate mpaktuyeckue 3agaud Ha IOCTPOEHUE CEUYCHUMU
MHOT'OI'PaHHUKA.

OOBACHATH ciay4au B3aUMHOIO PACIOJIOKEHHS TIJIOCKO-
CTEH.

JlaBaTh omnpenerneHue NnapajuieIbHbIX IUIOCKOCTEH; IIPUBO-
IUTh TPUMEPBI U3 PEATbHOM XHU3HH U OKpYXaromeil obcra-
HOBKH, WITIOCTPUPYIOLLKE NTApAJUIEIbHOCTD TUIOCKOCTEH.

Hcnonp30Barh NpHU3HAK MApajUICIbBHOCTH JIBYX IIJIOCKO-
CTEH, CBOMCTBA MapaJUICIbHBIX MUIOCKOCTEN NIPU PELICHHUH 3a-
Jla4 Ha [IOCTPOCHHUE.

OOBACHATH, YTO HA3BIBACTCS MApaAJIIEIbHBIM IPOEKTUPO-
BAaHUEM U KaK BBINOJIHACTCS IPOCKTUPOBAHHUE PUTYDP HA
IIJIOCKOCTb.

N300pakaTh B MapajulelbHOM MPOEKIUU Pa3nyHbIe I'eo-
METpUYECKUE PUTYpBHI.




MogenupoBaTh peajlbHbIE CUTYallUd Ha A3BIKE T€OMETPHH,
HCCJIEN0BAaTh IIOCTPOEHHBIE MOJEIHU C HUCIIOIb30BAHUEM TI'€O-
METPUYECKUX MOHATHUH.

Hcnonp30BaTh MpU peLICHUH 3a7a4 Ha IIOCTPOCHUE cede-
HUW NOHATHE NApaJIEIbHOCTH, IPU3HAKU U CBOMCTBA Mapai-
JIEIbHBIX IPSIMBIX HAIIJIOCKOCTH

Ilepnienu- IlepnieHqUKYJIApHOCTE  IIps- AxTyanu3upoBaTh (aKThl U METOMAbI IUIAHUMETPHH, pelie-
KYJSIPHOCTb | MOM M IUIOCKOCTH. NEPIEHAM- | BAHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.
HPSIMBIX U KyJIIpHBIE TpsIMBIE B  IIPO- OOBACHATH, KaKOW yroJl Ha3bIBACTCS YIIIOM MEXAY Iepe-
IUDIOCKOCTEM | CTPAHCTBE, MpsAMbIE Mapall- | CEKAIOMUMHUCI IPSIMBIMH, CKPEIIUBAIOIIMMUCS IPSAMBIMUA B
(12 ) JENbHBIE W TEPHEHANKYISP- | MPOCTPAHCTBE.
HblE K IUIOCKOCTH, IIPU3HAK JlaBaTh omnpejesieHne NepneHAUKYIISIPHBIX NPSAMbIX U Mpsi-
NEPIEHIUKYJIAPHOCTU IIPSIMOM | MOH, IEPIIEHIUKYJISIPHOU K TUIOCKOCTH.
U IJIOCKOCTH, TE€OpeMa O Ips- HaxonuTs yriel MeXay CKpElUBAIOIIMMUCS IPSIMBIMU B
MOH NEPIEHANKYISIPHON | KyOe u mupamuie.
IJIOCKOCTH [IpuBOAUTE IIPUMEPBL U3 PEATILHOM KU3HU U OKPYKaAOLIEH
[leprieHAUKYISAp U HAKJIOHHBIE. | 0OCTAaHOBKH, WJLTIOCTPUPYIOLINE MEPIEHINKYISIPHOCTh MpPS-
paccTosiHUE OT TOYKHU JI0 IUIOC- | MBIX B IPOCTPAHCTBE M IEPHEHIUKYJISIPHOCTH IPSIMOM K
KOCTH, PacCTOSIHUE OT IPSIMOU | IUIOCKOCTH.
JI0 TUIOCKOCTH. @opMyJIMpOBATH NPU3HAK NEPIECHAUKYIIPHOCTH IIPSIMOM
Y TUIOCKOCTH, IPUMEHSTH €r0 Ha IPAKTUKE: OOBICHATH Iep-
NEHIUKYISPHOCTH pedpa Kyda 1 JuaroHaiu ero rpaHu, KOTo-
past €ero He COJIEPKUT, HAXOIUTh JUIMHY AWaroHanu Kyoa. Bei-
YUCJIATH BBICOTY IPABWJIBHOW TPEYroJIbHOW U NTPaBUIILHOMN
YeTHIPEXYTOIbHON MUpaMUJL IO ATTHHAM pEDep.
Pemate 3amaun Ha BBIYMCIICHUS, CBSI3aHHBIC C IEPIICHIU-
KYJISIPHOCTBIO NPSIMOM M IUIOCKOCTH, C MCIOJIb30BAHUEM IIPU
pelIeHNH TUTAHUMETPHUYECKUX (PAKTOB U METO/IOB.
OOBACHATH, YTO HA3BIBAIOT MEPHEHIUKYISIPOM U HAKIIOH-
HOU U3 TOYKHM K IINIOCKOCTH; MPOEKIUEN HAKIOHHON Ha ILIOC-
KOCTb.OOBSACHATh, UTO HA3bIBACTCSI PACCTOSIHUEM. OT TOUKH
JI0 TUIOCKOCTH; MEXKAY NapaJlIeIbHBIMU IIJIOCKOCTSIMU; MEXKY
IPSIMOM UM NapaJlIEIbHOW €U IUIOCKOCTBIO; MEXIYy CKpeuiu-
BAIOIIUMUCS IIPSMBIMU.
HaxomuTh 3TH paccTOosHHMS B MPOCTBHIX Cly4asX B KyOe,
Apamu/ie, IpusMe.
MopenupoBaTh peaabHbIE CUTYallMU Ha SI3bIKE TEOMETPHH,
UCCJIEN0BAaTh IOCTPOEHHBIE MOJEIHU C HUCIOIb30BAHUEM TI'€O-
METPUYECKUX MOHATHUMH.
Hcnonp30BaTh MpU peLICHUH 3a7a4 Ha IIOCTPOCHUE cede-
Huil Teopemy Iludaropa, cBoiicTBa NPsIMOYrOJBHBIX Tpe-
YT OJIbHUKOB.
Vsl Yrisl B IPOCTPaHCTBE. yroj AxTyanu3upoBaTh (aKkThl U METOMbI IUIAHUMETPHH, pelie-
MEXIy Ips- | MEXAY NPSMOU U IJIOCKOCTBIO; | BAHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.
MBIMH U JIBYTPAHHBIN YIOJI, JINHEWHBIN JlaBaThb ompeaeseHue yriia Mex 1y IpsMOM U IUIOCKOCTBIO,
IJIOCKOCTSIMU | YrOJI IBYTPaHHOIO yria. (bopMynHupoBaTh TEOpEMy O TPEX MEPIEHIUKYISIpax U oopat-
(10 9) [leprieHAUKYASAPHOCTh  IUIOC- | HYIO K HEH.

KOCTEH: IIPU3HAK NEPIEHAUKY-
JSIPHOCTH [JIBYX IIJIOCKOCTEH.
Teopema 0 TpEX mepHEeHIUKY-
aspax

Haxonuts yron Mexay npsMON M INIOCKOCTBIO B MHOIO-
IPAaHHUKE, PACCTOSHHME OT TOYKM JI0 IPSIMOM HA ILIOCKOCTH,
HCIIONB3Ys TEOPEMY O TpEX neprneHaukyisapax. [Iposoauts Ha
4YepTekKe MNEPICHAUKYIIAP: U3 TOYKU Ha NPAMYIO; U3 TOYKH Ha
IIJIOCKOCTb.

JlaBaTh OollpezielIeHre ABYIPAHHOIO yIvla U €T0 JIEMEHTOB.
OOBACHATH PAaBEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO

yria.
HaxonuTh Ha 4epTeke NBYIpaHHBIA Yroa npu pedpe mu-




paMuUbl, IPU3MBI, TapAJLIIEICIIUIIEAA.

JlaBaTh ompeeneHue yria MexXay INIOCKOCTSIMMU.

JlaBatp onpenenenue u GopMyaupoBaTh NPU3HAK B3AUMHO
MIEPIEHIUKYIIPHBIX IITIOCKOCTEH.

Haxoauts yriel Mex 1y IUIOCKOCTSIMH B KyOe ¥ MUpaMUJIE.

Hcnonp30BaTh MpU PELICHUN 3a/1a4 OCHOBHBIE TEOPEMBI U
METO/bI INIAHUMETPUH.

MopenupoBaTh peajabHbIE CUTYallMU Ha SI3BIKE T€OMETPHH,
HCCJIEN0BAaTh IIOCTPOEHHBIE MOJEIHU C HUCIIOIb30BAHUEM TI'€O-
METPUYECKUX IOHSATHUH.

Hcnonp30Barh MpU peLICHUH 337a4 Ha IIOCTPOCHUE cede-
HUM COOTHOLIEHUS B IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE.

MHororpasn-
HUKH

(10 4)

IlonaTHE MHOrOrpaHHUKa, OC-
HOBHBIE  JJIEMEHTHl  MHOIO-
I'PaHHUKA, BBIIYKJbIE U HEBbI-
IIyKJIbIE MHOTOTPAHHMKH, pa3-
BEPTKA MHOI'OTPAHHUKA.
[Ipusma: N-yronpHas Ipu3Ma;
I'PaHU ¥ OCHOBAHUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAsI IPU3MBI,
OoKOBast U TIOJIHAsA OBEPX-
HOCTb Npu3Msl. [lapannenenu-
eJl, IPsIMOYTOJIbHBIN Tapail-
JIEJICTIUIIE U €0 CBOMCTBA.
IIupamupa: n-yrosibHas mnupa-
MUJa, TPAaHU U OCHOBAHUE IH-
pamuabl; OOKOBas W IOJHas
MIOBEPXHOCTh MUpPaMUAbI, Ipa-
BUJIbHAs M YyCEu€HHas Mupa-
MU/Ja.

DOneMeHTHl IPU3Mbl U THUpPaMU-
bl

IIpaBuiibHBIE MHOTOTPAaHHUKU!
MOHATHE MPABUIBLHOTO MHOIO-
I'PaHHUKA; PAaBUIIbHAS [IpU3Ma
U IpaBWIbHAs NUPaMKJA; Mpa-
BUJIbHAsl TPEYroJibHas NHUpa-
MUJa ¥ IPaBUIBHBIN TETpa’ap;
ky0. IlpencraBinenue o mpa-
BUJIBHBIX ~ MHOTOI'DAaHHHKAX!
OKTa’Ap, AOJEKAdIp U HKOca-
37p.

CumMeTrpusi B TNPOCTPAHCTBE!
CUMMETpUs OTHOCHUTEIIBHO
TOYKH, MpsAMOH, IUIOCKOCTH.
OneMeHTbl CUMMETPUU B -
pampjax, IapaulelenuIenax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.
Bbruncnenue 31€MEHTOB MHO-
TOIPaHHUKOB: péOpa, AUaroHa-
nu, yruel. [Tnomans GokxoBoi
MOBEPXHOCTH U IIOJIHOM MO-
BEPXHOCTH IIPSIMOM IIPU3MBI,
IJI01IaJb OCHOBAHM, TeopeMa
0 OOKOBOHM MOBEPXHOCTU Mpsi-
Moii npusMebl. Ilnomanp 60ko-

AxTyanu3upoBaTh (aKThl U METOMbI TUIAHUMETPHHU, pelie-
BAHTHBIEC TEME, IIPOBOJUTDH AHAJIOTUU.

JlaBaTb oIpelerneHue MNapajulelenuIesa, pacrno3HaBaTh
€ro BUJIbI U U3y4aTb CBOKCTBA.

JlaBaThb ompenaeneHue MupamMubl, paclio3HaBaTb BUBI ITU-
pamua, GopMyTupoBaTh CBOMCTBA pEOEp, TpaHEH M BBICOTHI
IIpaBWIbHOM MUPaMUIBIL.

HaxoauTh miomanp moHON u OOKOBOW MOBEPXHOCTH IH-
pamupl.

JlaBaTh omnpeneracHue yCeYEHHON MMPAaMUIbl, Ha3bIBaTh €€
JJIEMEHTBL.

®opMynMpoBaTh TEOPEMY O IJIOLIAAN OOKOBOM MOBEPXHO-
CTH IIPaBUJIbHOW YCEUEHHOU IMUPAMMUIBI.

Pemate 3a1a4n Ha BBIYMCIICHUE, CBSI3aHHbBIC C ITMpaMUJa-
MH, a TAK)Ke 3a/1a4¥ Ha IIOCTPOCHUE CCUCHUM.

JlaBaThb ompeneneHue Ipu3Mbl, paclio3HaBaTh BUJIbI IIPU3M,
n300paXkaTh MPU3MBI Ha YepTEKe.

Haxoauth 1uiomane moHONW WU OOKOBOM MOBEPXHOCTH
IIPU3MBL.

W3yuath cooTHomeHus Dinepa ais uucna péoep, rpaHei
Y BEPIIUH MHOTOT'PAHHHUKA.

N3yyaTe BBl NPAaBUIIBHBIX MHOIOTPAaHHUKOB, UX Ha3Ba-
HUS U KOJIMYECTBO IPaHEN.

N3yyaTh CUMMETPHUIO MHOTOTPAHHUKOB.

OOBACHATD, KaKUe TOYKU HA3BIBAIOTCS CUMMETPHYHBIMU
OTHOCHUTEJILHO JAHHOW TOYKHM, NPSMOM HIMU IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIM ITUIOCKOCTBIO CUMMETpUU (u-
T'ypBIL.

[TpuBoAMTH TpPUMEpPHI CUMMETPHUHBIX (DUTYp B apXUTEK-
Type, TEXHUKE, IPUPOJIE.

MopenupoBaTh peaabHbIE CUTYallMU Ha SI3bIKE TEOMETPHH,
HCCJIEI0BAaTh NIOCTPOEHHBIE MOJEIHU C HUCIIOIb30BAHUEM TI'€O-
METPUYECKUX TMOHATHH, UCIOJIb30BaTh M0J00ME MHOTIOIpaH-
HUKOB.




BOU TMIOBEPXHOCTHU U IIOBEPXHO-
CTM TPaBWIBHOM NHpPaMUIPbI,
TeopeMa O TUIOIaa OOKOBOM
IIOBEPXHOCTH YCCYEHHOM IH-
pamMuibl

O06BEMBI [Tonatue 06 o6béMe. OOBEM AxTyanu3upoBaTh (aKkThl U METOMAbI IUIAHUMETPHH, pelie-
MHOTOTpaH- | NUpaMUAbI, IPU3MBbI BaHTHBIE TEME.
HUKOB OOBACHATD, KaK U3MEPSIOTCS 00BEMBI T, POBOS aHAJIO-
(8 u) THIO0 C U3MEPEHUEM IUIONIA/Iei MHOTOYTOJbHUKOB. Dopmyiu-
pOBaTh OCHOBHBIE CBOWCTBA 0OBEMOB.
W3yuaTh, BBIBOAUTH (HOpMyabl 00BEMA MPSAMOYTOJIEHOTO
napajuleJIenuInena, Ipu3Mbl U TUPaMUIBL.
Boraucnars 00bEM IpU3Mbl U TUPAMUJIBI TIO UX JIEMEHTaM.
[TpuMeHsATh 00BEM IS PEIICHUs] CTEPEOMETPHUUECKUX 3a1a4
U JJ1 HaX0XK1€HUS TEOMETPUUYECKUX BETUUMH.
MonenupoBaTh peajlbHbIE CUTyallUHd Ha S3bIKE F€OMETPHH,
UCCIIEZIOBATh MOCTPOEHHBIE MOJIEIM C UCIOJIb30BaHUEM TI€O-
METPUYECKUX MOHATUI
IToBTOpEHue: IlocTpoeHue ceueHuil B Crpouts ceueHne MHOTOrpaHHUKa METO/I0M CJIEJIOB.
ceueHus, MHOTOTPaHHUKE. JlaBaTh orpeesieHue pacCcTOsIHUS MeXy (purypamu.
paccTosiHus U Boruncnenue paccTosHMIA: Haxoauth paccTosiHMe MeXAy MapajlielbHBIMU IIIOCKOCTS-
YIJIBL MEXAY ABYMs TOUKAMH, OT MH, MEXAY IUNIOCKOCTBIO U IAPAUIEIBHON €1 MPSMOM, MEXKIY
(8 u) TOYKH JI0 MPSAMOM, OT TOUKH JI0 | CKPELIMBAIOIIMMHUCS MPSMBIMH.
IUIOCKOCTH; MEXK]Ty CKpEILn- CrpouTh JNMHEHHBIM Yrojl JBYTPAHHOIO yIja Ha 4YepTekKe
BAIOIIMMHUCS IPSIMBIMU. MHOTOTPaHHUKA U HAXOJUTh €70 BEJINUUHY.
Boluncnenue yrios: Mex- HaxoauTtb yriel MeKy IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
Ny CKpEIIUBaIOIIUMHUCS Mpsi-
MBIMH,MEXAY IPSIMON U IJIOC-
KOCTBIO, IBYTPAHHBIX YTIJIOB,
YIJI0B MEKIY MJIOCKOCTSIMHU
11 knacc
HasBanue OcHoOBHOE coaepkaHue OcHOBHBIE BUBI ACATEIBHOCTH yUaIIUXCS
paznena
Tena Bpame- | Cdepa u map: HeHTp, paauyc, | AKTyaIn3upoBath (akThl MU METOIbl IUIAHUMETPHH, pelie-
Hus (12 ) JMaMeTp; IUIOIIAb MOBEPXHO- | BAHTHBIE TEME, IPOBOUTH AHAJIOTUH.

ctu cepsl. BzaumHoe pacrio-
noxeHue chepbl U MIO0CKOCTH,
KacaTeJbHas TUIOCKOCTh K cde-
pe; wionaas cepsl.
N3o6pakenue cdepsl, ma-
pa Ha TUIOCKOCTH.
Ceuenus wapa.

JlaBaTh ompeneneHust chepbl U Iapa, UX LEHTPa, pajuyca,
mnametpa. Omnpenenste chepy Kak (QuUrypy BpalleHUs OK-
PYKHOCTH.

HccnenoBaTh B3aUMHOE PaCIojIoKeHUE cepbl U IIOCKOCTH,
IBYX cep, WILTIOCTPUPOBATH ITO Ha YepTekaxX U PUCYHKaX.
@opMyIUPOBATH OIPEAECICHUE KAacaTeIbHOW IUIOCKOCTH K
cdepe, CBOICTBO U MPU3HAK KACATEILHON INIOCKOCTH.
3HaKOMUTHCA C T€0JIC3NUECKUMH JTMHUAMHU Ha cdepe.

[unueapuyeckas [IOBEPX-
HOCTh, OOpa3yromme IUIUH/-
pUYECKON TOBEPXHOCTH, OChb
LWIMHAPUYECKON  TMOBEPXHO-
ctu. lunuunap: ocHoBaHUs U
OoKoBasi TMOBEPXHOCTh, O0Opa-
3yIolass U OCh; TUIOMAaab 00-
KOBOW U ITOJIHOW ITOBEPXHOCTH.
N300pakeHne UUIMHIpPA Ha
IJI0CKOCTH. Pa3BépTka UMIIMH-
apa.

Ceuenus muuHpa (MI0CKO-
CTBIO, NTAPAJUIEIIbBHON WIH IEP-

OOBSACHATh, YTO HA3BIBAIOT IHUJIUHAPOM, HA3BIBATH €rO 3Je-
MEHTBI.
N3y4arh, 0OBSICHITH, KaK MOJYYUTh MUIUHAP MyTEM BpaIie-
HUS TPSAMOYTOJIbHHKA.
BriBoauTh, MCHONB30BaTh (POPMYINBI ISl BBIYUCICHUS IUIO-
maau OOKOBOM TTOBEPXHOCTH IUITUH]IPA.

N3yuarp, pacno3HaBaTh pa3BepTKYy UUIMH/IPA.

N300paxkaTh MUIMHAP U €r0 CEYSHHS TUIOCKOCTBIO, IMPO-
XOJISIIIEH Yepe3 ero 0ch, MapauiesIbHON WIA NEPIEHIUKYJIISP-
HOM OCH.

Haxoauts miomniaay 3TUX CEUEHUM.

MoaenupoBarh peaibHble CUTYallMU Ha A3bIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJb30BAHUEM TI€0-




NEHUKYJISIPHON OCH IUITHH/PA)

METPUYECKUX TOHATHIM.

Konnueckasi moBepxHOCTb,
oOpa3yroInue KOHHYECKOH I0-
BEPXHOCTH, OCb M BEpIIMHA
KOHMYECKOU MIOBEPXHOCTHU.
Konyc: ocHoBaHue u BepiinHa,
oOpa3ymommas ¥ OCh; IUIOMAIb
OOKOBOW M TOJHOM MOBEPXHO-
cTH. YCeu€HHBIA KOHYC: 00pa-
3YIOIlME M BBICOTA; OCHOBAHMUS
1 OOKOBast MOBEPXHOCTb.

N300paxkeHne KoHyca Ha
IJI0OCKOCTH. Pa3BépTka KoHyca.

Ceuennss koHyca (IUIOCKO-
CTBIO, IapaJlIEIbHONM OCHOBA-
HUIO, M IUIOCKOCTHIO, MPOXO-
ASIIeH Yepe3 BepIUINHY).

OOBACHATH, KaKOe TEJI0 Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 JJIEMEHTHI.

N3yuaTh, 0OBACHATH, KaK MOMYYUTh KOHYC MYTEM Bpallie-
HUS IPSMOYT'OJIBHOT'O TPEYTrOJIbHUKA.

N300pakaTh KOHYC U €r0 CEYEHHUs IUIOCKOCTBIO, MPOXO-
JIEH Yepe3 0Ch, U IUNIOCKOCTHIO, MEPIIEHIUKYISIPHOM K OCH.

N3yuats, pacno3HaBaTh pa3BEPTKY KOHYCA.

BreiBonuTh, HCMONB30BaTh (OPMYINBI JUIsi BBIYMCICHUS
IUIOIIA 1 OOKOBOI MOBEPXHOCTH KOHYCA.

HaxoauTe nomany cedeHnit, NpoXoasiiux 4Yepe3 BepLIn-
HY KOHYCa UJIU NEPIEHIUKYIISIPHBIX €ro OCH.

OOBACHATH, KAaKOE TEJIO HA3bIBACTCS YCCUEHHBIM KOHYCOM.

N3yuaTb, 0OBSACHATD, KaK €ro MOJYyYUTh MyTEM BpaIICHUS
IIPSIMOYTOJIBHOW Tparenuu.

BbiBouTh, NpUMEHATH (GOPMYNy Uil BBIYUCICHHUS ILIO-
a M GOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

KoMbOunamus Tten Bpa-
LOIEHUSI M MHOI'OTPAHHHUKOB.
MHoOrorpaHHuK,  OIIMCaHHBIN
okoJio ctepsl; chepa, BIUcaH-
Hasi B MHOTOTPaHHUK WU B
TEJI0 BpallleHUs

AXTyanu3upoBaTh (akThl U METOJbI TUIAHUMETPHH, pelie-
BAHTHBIE TEME, IIPOBOJUTDH AHAJIOTUU.

Pemate crepeoMerpudeckue 3aauM, CBsI3aHHBIE C TEIAMU
BpAIEHNs, TIOCTPOCHUEM CEUYEHHUIl Tesl BpalleHus, ¢ KOMOH-
HallWsIMU TeJ BPAllleHUs U MHOTOIPaHHMKOB HAa HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYUH.

Hcnonp30BaTh MpU PELIEHUH CTEPEOMETPUUYECKUX 3a1ad
IUTAaHUMETpUYecKre (PaKkThl U METO/BI 33JJaUll Ha BBIUYMCIICHUE
U 10Ka3aTelbCTBO.

MopenupoBaTh peajabHbIE CUTYallMU Ha SI3bIKE T€OMETPHH,
HCCJIEN0BAaTh IIOCTPOEHHBIE MOJEIHU C HUCIIOJIb30BAHUEM TI'€O-
METPUYECKUX IOHATUI

O0BEMBI TEN

(59)

[Tousitue 00 00BEMe. OcHOB-
HBIE CBOMCTBA 00OBEMOB TeIl.
OO0BEM nMIMHIIPA, KOHYCA.
O0BéM mrapa u momaab che-

pBL.

AKTyanu3upoBaTh (aKThl U METOJbI TUIAHUMETPHH, pelie-
BaHTHBIE TEME, IPOBOIUTH AHAJIOTUH.

BriBouTh, HCnonb3oBaTh (GopMysabl 0OBEMOB. MPU3MBEI,
WIMHIPA, TUPAMUIbI, KOHYCa, YCeUEHHONW MUpaMHIBI U yce-
YEHHOI0 KOHYCA.

Pemate crepeoMeTpuuecke 3aa4n, CBSI3aHHBIEC C BHIYKC-
JIeHHeM 00bEMOB.

®opMynupoBaTh OINpEeieHUE IAapOBOTO CETMEHTa, IIa-
POBOTO CJIOs], IIAPOBOTO CEKTOPA.

[TpumeHsATH GOPMYIIBI JUTS HAX0XKIEHHUSI 00BEMOB 1IAPOBO-
IO CETMEHTA, MApOBOr0 CEKTOPA.

Pemate cTepeomeTpuueckue 3adayM, CBA3aHHbBIE C O00BE-
MOM IIIapa U TIOMIA/IbI0 ChEPHI.

MonaenupoBaTh peanbHble CUTyallud Ha S3bIKE T€OMETPHH,
UCCIIeI0OBaTh MOCTPOEHHBIE MOJETH C HMCIIOJIb30BAaHHEM T'€O0-
METPUYECKUX MOHSITUM.

[TogoGHBIe TEMma B mpo-
ctpaHcTBe. COOTHOLIEHUSI Me-

KAy TIUIOMIAIIMUA TIOBEPXHO-
cTel, 00BEMaMU MMOJOOHBIX
TN

AxTyanu3upoBaTh (aKkThl U METOMAbI IUIAHUMETPHH, pelie-
BAHTHBIEC TEME, IIPOBOJUTDH AHAJIOTUU.
Pemare crepeomerpuyeckue 3anadu, CBA3aHHBIE C COOTHO-
IIeHHeM O0BEMOB M TMOBEPXHOCTEH MOJOOHBIX TNl B IIpPO-
CTPaHCTBE.

MopenupoBaTh peanabHbIE CUTYallMU Ha SI3bIKE T€OMETPHH,
HCCJIEN0BAaTh IIOCTPOEHHBIE MOJEIHU C HUCIIOIb30BAHUEM TI'€O-
METPUYECKUX IOHATUI




Bexkrops! u
KOOpJUHATHI
B IIPOCTPaH-
crBe(10 u)

BekTop Ha IJII0CKOCTH U B IIPO-
cTpaHcTBe. ClI0)KEHUE U BBIUU-
TaHWE BEKTOPOB. YMHOXCHUE
BEKTOpa Ha uyucio. Pasnoxe-
HUE BEKTOpa N0 TPEM HEKOM-
IJIaHapHbIM BekTopam. IIpasu-
JI0 TapajuIelIeIUIIe1a.

Pemenue 3anad, CBA3aHHBIX
C NPUMEHEHUEM MpaBUJ JIEH-
CTBUU C BEKTOPaMHU

IIpsmoyronpHas  cucrema
KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Ilpo-
CTEHILNE 3aJa4d B KOOpAMHA-
Tax. YToJl MEXAy BEKTOPAMH.
CkansipHoe IIPOU3BEJICHUE
BEKTOPOB. BbIUKCIIEHHE YIIIOB
MEXKIy MpSMBIMA M ILIOCKO-
CTSIMM.

KoopaunaTHO-BEKTOPHBII
METOJ IIPU PELICHUHU IeOMET-
pUYECKUX 3a1a4

AXTyanu3upoBaTh (akThl U METOJbI TUIAHUMETPHH, pelie-
BAHTHBIEC TEME, IIPOBOJUTH AHAJIOTUU.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

@opMyJIMpOBaTh MPABUIIO MApaAJUICIICIUIIEa IPU CIIOXKE-
HUH BEKTOPOB.

CxnagpiBaTh, BBIYMTATH BEKTOPHI, YMHOXAaTb BEKTOp Ha
YUCIIO.

N3ydath OCHOBHBIE CBOKMCTBA 3THUX ONEPALUU.

JlaBaTb oOIpenesieHue MPSIMOYIOJIBHOW CUCTEMBI KOOPIU-
HaT B IIPOCTPAHCTBE.

BeIpazuts KOOpAMHATBI BEKTOpa 4Ye€pe3 KOOPAMHATHI €0
KOHIIOB.

BreiBouTh, Hcnosib3oBath (HOpMyilTy UIMHBI BEKTOpa U
PacCTOSIHUSA MEXKIY TOUKaMHU.

BeIpaxxaTh CKaIsIpHOE NPOU3BENCHUE BEKTOPOB 4YEPE3 UX
KOOPJMHATBI, BBIYUCIATH YIOJl MEXKIY ABYMs BEKTOpaMHy,
JBYMsI IPSIMBIMU.

Haxonuts yros Mexay npsiMol U INIOCKOCTBIO, YIOJI MEXK-
Iy ABYMS INIOCKOCTSIMH aHAJTUTUYECKUMU METOJaMHU.

BbiBoiuTh, MCHOJB30BaTh (JOPMYITY PAaCCTOSHUS OT TOUYKHU
JI0 TUIOCKOCTH.

[ToBTOpEHME,
0000111IeHHE U
CHCTEeMaTH-
3a1us 3HaHUM

(7 q)

OcHoBHBbIE (DUTYpHI, HaKTHI,
TEOpEMBI Kypca IUTAaHUMETPHUH.
3amauun TIIaHUMETPUH U METO-
TIbI UX PEIICHUS.

OcHoBHBIE (DUTYpHI, HaKTHI,
TEOpEMBI Kypca CTEpEOMETPHUH.
3anauy cTepeoMEeTPUU U METO-
bl MX PEeIICHHUs

Pemate mpocreiimmne 3agauyM Ha HaXOXKAEHUE JUIMH U yT-
JIOB B T€OMETPUYECKUX (PUrypax, MpUMeHATs Teopemy [uda-
ropa, TEOpeMbl CHHYCOB U KOCHHYCOB.

Haxonuthb miiomaab MHOTOYrOJIbHUKA, Kpyra.

Pacnio3znaBate mogo0HBIE (QUTYPBI, HAXOAUTH OTHOIIECHUS
JUIMH U IJI0IIaAcH.

Hcnonp30BaTh mpu peLICHUH CTEPEOMETPUUECKHX 3aaad
(aKThl ¥ METOIBI TNIAHUMETPHUH

MOYPOUYHOEINJVIAHUPOBAHUE 10 kiacc, reomeTpust

aarTa

IIJ1aH

| daxr

Tevaypoka

Bgenenne B crepeomerpuio - 10 yacos

BO

OCHOBHBIE MOHATHUS CTEPEOMETPHUH. TOUKA, IIPAMAas, INIOCKOCTh, IPOCTPAHCT-

[TpaBuia n300pakeHHs HAa PUCYHKAX: H300PaKEHHUS TUIOCKOCTEH, apaijiesib-
HBIX MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KOCTb

IlonsTus:. MEPCCCKAOMMECA MIIOCKOCTH, ICPECCKAOIUCCA ITPpAMad U IJI10C-

3HAKOMCTBO C MHOIOI'PaHHUKaMHU

M3006paskeHrie MHOTOTPaHHUKOB HA PUCYHKaX

N300paskeHre MHOTOTPaHHUKOB Ha MPOEKIIMOHHBIX YEPTEeKax

Ky0,ero pa3séprku u Mmoaenu

[Tupamupa, e€ pa3BEPTKU U MOJIENIN

©|® N0

Ce4eHMsIMHOTOTpaHHUKOB

Konmponvnas paooma Nel no meme «Beeoenue 6 cmepeomempuio»

Hp;mue U njiockocmu 6 npocmpancmee. Hapwwe./zbnocmb npamslx U niaockocmeil - 12 uacoe

11.

B3anmHoe pacnonoxeHue npsiMbiX B IPOCTPAHCTBE

12.

ITapajenpHbIEIPSIMBIE B IPOCTPAHCTBE

13.

ITapaju1eIbHOCTD TPEX NPSIMBIX

14.

ITapajuiebHOCTE IPSIMOM U INIOCKOCTH

15.

VYIIIBI ¢ COHANPABIEHHBIMUCTOPOHAMU

16.

YroJ1 MeXAY IPSIMBIMU B IPOCTPAHCTBE




17.

[TapanenbHbIE IIIOCKOCTH, UX CBOMCTBA

18. Terpasnp
19. Ky0
20. ITapamnenenunen
21. ITocTpoeHue ceueHuit
22. Konmponwvnas paboma Ne2 no meme «IIpamvie u naockocmu ¢ npocmpan-
cmee»
IlepneHMKy/JSIPHOCTh NPSAMBIX U IJIOCKOCTEI - 12 yacoB
23. IleprnieHquKyIsIpHBIE NPSIMBIE B IPOCTPAHCTBE
24, ITpsiMble, napajiienbHble MIIOCKOCTH
25. [TpsiMble, nepneHIMKYISIPHbIE K MIOCKOCTH
26. ITpu3Hak nepneHMKyIIpHOCTU OPSIMON U INIOCKOCTU
21. Teopema 0 IpsIMOM, EPIIEHAUKYIISIPHON IIIIOCKOCTH
28. IlepnieHIMKyIp M HAKIIOHHBIE
29. PaccTostHie OT TOUKM 10 MIIOCKOCTH
30. PaccrosiHre OT npsiMOii 10 TNIOCKOCTH
31. HaxosieHue yriioB Mexay CKpelMBalOIMMHCS NPSIMBIMH B KyOe
32. HaxosxeHre yriioB Mexay CKpeIMBalOIIMMHUCS TPSIMBIMU B TMPAMHIE
33. Pemenue 3anau
34. Koumponvnan paooma Ne3 no meme «llepnenouKkynapHocms npamsix u
naiockocmen»
Yrabl Mexkay NpsiMbIMM M IJIOCKOCTSIMH - 10 yacoB
35. YroJs1 Mexy IpsIMOU U IJIOCKOCTBIO
36. JIByrpaHHsIil yroiu
37. JInHelHsbIN yroy ABYIpaHHOTO yria
38. [TepnieHIUKYASAPHOCTD IIIOCKOCTEN
39. ITpu3HaK NepneHMKYIIPHOCTH JBYX IJIOCKOCTEN
40. HaxosxeHue yrioB Mexay MI0CKOCTSIMU B KyOe
41, Haxos1eHne yrioB Mexy IJIOCKOCTSIMU B TUPaMULE
42. Teopema 0 TpEX NepHEeHUKYIIpax
43. Pemenue 3anau
44, Konmponwvnasa paooma Ned no meme «Yenvi meincoy npamvimu u njiocko-
cmamu»
Mnozozpannuxu - 10 uacoe
45. ITonsATHEMHOrOrpaHHUKA
46. ITpu3Mma: npsimasi U HaKJIOHHAsI
47, boxoBas 1 noJiHas MOBEPXHOCTH IPU3MBI
48. IIpssMOYTOJIbHBIN NTapaJUICICIUIIC] U €r0 CBOMCTBA
49. ITupamuya
50. ITonHast MOBEPXHOCTH MUPAMUIBI
ol. IIpaBuibHast ¥ yCeUEHHASI TUPAMU b
52. ITpaBuIbHBIE MHOTOTPAHHUKHI
53. CuMMeTpHsi B IPOCTPAHCTBE: OTHOCUTEJIBHO TOYKH, IPSIMOH, TIIOCKOCTH
54, Konmponwvnasa paboma Ne5 no meme «Mnozozpannuku»
O0BbEMBIMHOTOTPAHHUKOB - 8 4acoB
55. [Tousitue 06 006bEMeE
56. OCHOBHBIECBOICTBAOOBEMOB
of. O0bEM mapasuienenumnesa
58. O06BEM nupaMuIbl
59. O06BEM Ipu3MBbI
60. Brruuciienre 066EMOB 1€
61. Pemenue 3anau
62. Hmozoean ammecmayusn. Konmponvnaa paboma Ne6




IloBTOpeHue - 8 yacoB

63. ITocTpoeHneceueHuii B MHOTOTPaHHHKE

64. Beluncnenue paccTosHU MEKAYy JBYMsSI TOUKAaMU, OT TOYKH J10 NIPSIMOU
65 BrruuciieHre pacCTOSIHUN: OT TOYKH 0 INIOCKOCTH, MEXKIY CKPEIIUBAIO-

[IIUMUCS TTPSIMBIMHU

66. Brruuciienye yrioB Mex1y CKpelMBaIOIIUMUCS MPSIMBIMU

67. Beluncrnenue yriioBMexay NpsMou U IMJI0CKOCTBIO

68. Brruncnenue yriaoB Mex1y NI0CKOCTIMU

MOYPOUYHOEIIVIAHUPOBAHUE 11 knacce, reomeTpust
No aaTa Tevaypora
) miaH | dakr
Tesia Bpamenus - 12 yacon

1. Ccepa n map. Ilnomiaas moBepXHOCTH chepbl

2. BianmHoe pacnonoxenne chepsl U MIOCKOCTH

3. KacarenbHas mi0ckocTh K cdepe

4. CeueHusl 1iapa

5. Hunuaap

6. [Tnomans G0KOBO M MOTHOM MOBEPXHOCTHU IIHIUHIPA

7. CeueHus IMIIMH]IpA

8. Konyc

9. ITnomaas OOKOBOM M NOJTHOM MOBEPXHOCTH KOHYCA

10. Ceuenusi KOHyca

11. KoMOuHarms ten BpaiieHus ¥ MHOTOT PAaHHHKOB

12. Konmponvuaa paboma Nel no meme «Tena epawienusn»

O0BbEMBITE - 5 YacoB

13. [Tonstue 06 00bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB Tell.

14. OO0BEMIMTUHAPA

15. O6BéMKOHYCA

16. O0BEM 1Iapa,IapoBOro CETMEHTA, MAapPOBOT0 CEKTOpa

17. Konmponsvnasa paboma Ne2 no meme «O6bEmbl men»

BekTopsl 1 KOOpAMHATHI B NpocTpaHcTBe- 10 yacoB

18. BekTop Ha I10cKOCTH M B IpocTpaHcTBe. ClI0)KEHHE U BBIYUTAHUEBEKTOPOB
19. Y MHOKEHUEBEKTOPAHAYHCIIO

20. Pa3noxeHne BekTopa o TpéM HEKOMILIaHAPHBIM BEKTOPaM.

[ IpaBunonapasiesenuena

21. Pewienue 3aga4, cBI3aHHBIX C IPUMEHEHUEM ITPABUJI JEHCTBUI C BEKTOPaMHU
22. ITpsMoyrosbpHas cucTeMa KOOpJHHAT B MpocTpaHcTse. KoopanHaThiBeKTOpa
23. IIpocreiimuesanaun B KOOpAXHATaX

24, VYron mexay Bekropamu. CKaJIIpHOE TPOU3BEIEHUE BEKTOPOB

25. Bbruncienue yrioB Mex1y IpSMbIMH U TNIOCKOCTSIMU

26. KooparHaTHO-BEeKTOPHBIN METOJ IPH PEIIEHHH T€OMETPHUECKUX 33134
217, Hmozoean ammecmayusn. Konmponvnas paboma Ne3

IToBTOpEHMe, 00001ICHNE U CHCTEMATH3AlUsl 3HAHUM - 7 YacoB

28. CeyeHMsIMHOTOTpaHHUKOB

29. HaxosieHue yrioB Mexay CKpelMBaloIIMMUCS MPSIMbIMU

30. HaxosxieHue yrioB Mexay MI0CKOCTSIMU

31. Brluncnenue mionianeii MHOrorpaHHUKOB

32. Brruuciienre 006EMOB 1€

33. [1nomanm noBepXHoCTEN TEN BpALLEHUS

34. OOBEMBI TeN BpallleHUS
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