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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOT'PAMMBbBI YYHEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTro Kypca «I['eoMeTpHs» XapaKTepu3yloTCs:
1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOSILEMY POCCHUMCKOW MaTe€MaTHKHU, LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHHSAM POCCHHCKHX
MaTEMaTHKOB U POCCHHCKON MaTeMaTHYECKOM IIKOJIBI, K UCTIOIb30BaHUIO 3TUX AOCTIDKEHHUH B APYrUX HayKaxX W MPUKIAIHBIX chepax;

2) IrpasxkaIaHCKO€ U JYXOBHO-HPABCTBEHHOE€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOSI3aHHOCTEH TpaKJaHWHA W peaiu3alldd ero IpaB, IPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaX
(YHKITMOHUPOBAHHMSI PA3IMYHBIX CTPYKTYP, SBICHUH, MPOIIETYP TPAKIAHCKOTO 00IIeCTBa (HAPUMED, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K O0CYXKICHHIO
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHH HAyKH, OCO3HAHHMEM Ba)KHOCTH MOPAbHO-3THYECKHUX MPUHIIUIIOB B
JEeSITETBHOCTH YYEHOTO;

3) Tpya0BOE BOCIUTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Y4AaCTUC B PCIICHWUU NPAKTUYICCKUX 3aaa4 MaTeMaTH4YeCKOU HaIpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTU MATCMATHYECKOT'O
0o0pa3oBaHMs HA MPOTSDKEHUHM BCEH JKU3HU ISl YCHEIIHOW MPOQECCHOHAIBLHON JEATEIBHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BI)I60pOM U TIOCTPOCHHUCM I/IHI[I/IBI/I]:[ya.TII)HOI\/’I TPACKTOPUU 06pa30BaHI/I$I N KHU3HCHHBIX IIJIAHOB C yLIéTOM JIMYHBIX HWHTCPECOB U O6HI€CTB€HHI)IX
MOTpeOHOCTENH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U CTETUYECKOMY BOCIIPUSITUIO MaTEMaTUYECKUX O0BEKTOB, 3a]1a4, PEIIECHUH, paCCyX ACHUI, YMEHUIO BUJIETh
MaTeMaTUYeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIMEH B IEITETbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS YEJIOBEKA, TPUPOJIbI
u o01iecTBa, MOHUMAHUEM MaTeMaTHUECKOW HayKH Kak c(depbl 4eJIOBEYECKOW IESTEIbHOCTH, ITANoB €€ pa3BUTHS M 3HAUUMOCTH IS Pa3BUTHUSA
LMBWIA3ALUH, OBJIAJCHUEM SI3bIKOM MaTEMAaTUKU U MATEMaTUYECKOMN KYJIbTYpOH KaK CpECTBOM IT03HAHUS MUPA, OBJIAJEHUEM IPOCTEHIIIMMU HaBbIKAMHU
HCCIIEI0BATENBCKOM 1€ATEIbHOCTH;



6) (1)n3nqec1c0e BOCIIMTaHHE, (bopan()Ba}me KYJbLTYPBI 310POBbS U IMOLIMOHAJIBHOTO 6.]'[31"0110.]1)7‘{14512

TOTOBHOCTBIO NPUMEHATh MaTeMaTHMYECKUE 3HaHMsS B MHTEpecax CBOETO 3/0POBbs, BEIEHHs 370pOBOro oOpas3a >KM3HM (30POBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIBIXA, PETYIApHas PU3NUECKasi aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA pediekcun, Mpu3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOI'0 K€ MpaBa JIPyroro 4eioBeKa;

7) 3KOJIOTHYECKOEe BOCIIUTAHME:

OpHEHTAalell Ha NMPUMEHEHUE MaTeMaTW4YeCKMX 3HAHWW Ui pelleHus 3ajad B OOJIACTH COXPAHHOCTU OKpY’Karolled cpeibl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX ITOCIICACTBUH ISl OKPYKAIOMIEH CPe/bl, 0CO3HAHHEM III00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTen
UX peLeHHUS;

8) aJjanranus K UISMCHAKOIIUMCHA YCJI0OBUAM COIMAIbHOM U l'[pHpO)IHOﬁ cpeabl:

TOTOBHOCTBIO K IIef/'ICTBI/IﬂM B YCJIOBUAX HGOHpeILCHéHHOCTI/I, ITOBBIIICHUIO YPOBHA CBOCH KOMICTECHTHOCTH 4YCpe3 NPAKTUUCCKYIO ACATCIIBHOCTD, B
TOM YHUCJIC YMCHUC YUUTHCA Yy APYTrUx J'IIOI[Gﬁ, HpI/IO6peTaTB B COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKHW U KOMIICTCHIIUHN U3 OIIbITA AP YIUX;

HCO6XO)II/IMOCTI>IO B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHI/II\/'I, B TOM 4YHCJIC q)OpMYJ'II/IpOBaTI) Uacu, MOHATHA, TUIIOTC3bI 00 00BbeKTax u SBJICHUAX, B TOM
YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABAThH ,Z[eq)I/II_[I/ITLI COOCTBEHHBIX 3HAHUU U KOMHGTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHEC;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh
MIPUHUMAEMbIE pEelIeHUs U AeHcTBUS, GOPMyYIHpOBaTh U OLIEHUBATh PUCKU U MOCIEICTBUSA, (POPMUPOBATH OMbIT.

METAIIPE/IMETHBIE PE3YJIbTATHI
NMO3HABaTe/IbHbI¢ YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Ba3oBble Jornuyeckue AeiicTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMAaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUN MEXAy MOHATHSIMH, (GOPMYyITUPOBATH
orpesieNieHus MOHATHH, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMK, OCHOBaHUS 1Ji 0000IIEHNs U CPaBHEHUS, KPUTEPUH IIPOBOJAUMOTO
aHaIMn3a;

BOCIPUHUMATh, POPMYIUPOBATH U IPEOOPA30BHIBATH CY)KJICHUS: YTBEPAUTENbHbIE U OTPUIIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
BBISABJIATE MATCMATUUCCKUEC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IPOTUBOPCUUS B (paKTaX, JaHHBbIX, Ha6JHOILCHI/I$IX U YTBCPKACHUAX, NPCJIaraTb KPUTCpUU
JUIS1 BBISIBJICHUS 3aKOHOMEPHOCTE U TPOTUBOPEUHI;

ACJIaTh BbIBO/JIbI C UCITIOJIb30BAHUECM 3aKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX yMOSaK.HIO‘IGHI/II\/'I, yMOBaKJHO‘-IeHI/Iﬁ 10 aHaJIOT'uH,



pa3duparh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPKIEHHUH (MpsAMBbIE M OT HMPOTHBHOTO), MPOBOAMUTH CAMOCTOSITEILHO HECIOXKHBIE JTOKA3aTeIbCTBA
MaTeMaTHYeCKuX (PaKkToB, BHICTpaMBATh apIyMEHTALNIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BBIOMpPATh CMOCOO pemeHus y4eOHOM 3aha4yn (CpaBHMBATh HECKOJIBKO BApUAHTOB peEIICHUs, BBIOMpaTh Haubosiee MOAXOMAMINN C yu&ToM
CaMOCTOSITEJILHO BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTelbcKue AeiicTBHS.

HCIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIbCKUI HMHCTPYMEHT MO3HAHUS, (OPMYIHMPOBATH BOMPOCHL, (DUKCHUPYIOIIME MPOTHBOpEYHE, Mpodiemy,
CaMOCTOSITENILHO YCTaHABIUBATh HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE,

MPOBOJIUTH IO CAaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOKHBIA SKCIIEPHMEHT, HEOOJBIIOE HMCCIEOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYeCKOro 00BbEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXKTY COOOI;

CaMOCTOSITENTLHO (POPMYITHPOBATH O0OOIIEHHSI W BBIBOJBI MO PE3yJibTaTaM MPOBENEHHOTO HAOIIOICHHS, MCCICIOBAHUs, OI[CHUBATH JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, @ TAKKE BBIABUIATh NPEIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HETOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4H;

BbIOMpATh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUJIOB U (JOPM MIPECTABICHUS;

BbIOMpPATh GOpMY MpecTaBIeHUs] HH()OPMAIIMK U UIUTIOCTPUPOBATH pelllaeMble 3a/1aul CXeMaMH, IarpaMMaMi, MHOM rpaduKoi 1 UX KOMOMHAIUSMU;
OLIEHMBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, ITPETIOKEHHBIM YUUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMH M LEJISIMHU OOILEHHS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX ¥ MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 XO/Iy PEIICHHS 33]]a4ui, KOMMEHTHPOBATH TOTYYCHHBIN pe3yIIbTarT;,

B X0JIe 00CYX/IEHUS 3aj[aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbl, TPOOJIEMBbI, pelIaeMOi 3a/1a4H, BHICKA3bIBATh UJICH, HAIlCJIEHHbIC Ha TIOUCK
pEIIeHHsI, COTIOCTABIISATH CBOH CYKIIEHHSI C CYXICHUSMHU APYIUX YIaCTHUKOB JIHAIIOTA, OOHAPYKUBATh PA3IIMUNE U CXOJCTBO MO3UIHMNA, B KOPPEKTHOM
dopme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

MIPEICTABIATh PE3YJIbTAThI PEIICHNUS 33]a9H, IKCTIEPUMEHTA, HCCIIEIOBAHMUS, TPOEKTA, CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BHICTYILUICHUS C yIETOM 3a/1a4
MPE3eHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHITHOW U MHIUBUIYaJIbHON paOOTHI TIPU PEHICHUH YIeOHBIX MAaTeMaTHIECKUX 3a/1a4;

MPUHUMATD 11€J1b COBMECTHOM I TENbHOCTH, IIJITAHUPOBATh OPTaHU3AIIMIO COBMECTHOM pabOTHI, pacpeensiTh BUAbI pabOT, 10rOBAPUBATHCS, 00CYKIAaTh
MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYyNMNoOBBIX (hopmax paboTbl (0OCYykaeHus, OOMEH MHEHHMSMH, MO3TOBBIC IITYPMbI M JPYTU€), BBINOJIHATH CBOIO 4YacTh PabOTHI U
KOOPAMHMPOBATh CBOM JCWCTBHS C JPYTMMH WICHaMH KOMAHJBI, OIIEHMBATh KadyeCTBO CBOETO BKJIAAa B OOLIMHA MPOAYKT IO KPUTEPHSIM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUS



PerHﬂTHBHbIe YHUBEpPCAJIbHBLIC yqeﬁnble JeicTBUA
caMOOpram3anus:

CaMOCTOSITEJILHO COCTABJIATh IUIAH, aJIFOPUTM PELICHMs 3aJaud (MM €ro 4acTh), BBIOMpPATh CIIOCOO pelIeHHs] ¢ y4ETOM HMMEIOLIUXCS PeCcypcoB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOW MH(DOPMAIIUH.

CaMOKOHTp()J'[L, 3MOHHOHaHLHBIﬁ HHTECJIJIECKT:

BJIaACTb crocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoLecCa U pe3yJibTaTa pCHICHUA MaTeMaTUYECKOM 3aJa4u,

MNpeABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTDH IIPU PCIICHHUU 3a4a4M, BHOCUTb KOPPCKTUBLI B ACATC/IIbHOCTL HA OCHOBC HOBBIX 06CTO$IT€JII)CTB,
HaﬁﬂeHHHX OIJ_II/I6OK, BBIABJICHHBIX pr,[[HOCTGﬁ;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa JI€ATEIbHOCTU MOCTABJIECHHONW LIEIN U YCIOBUSAM, OOBACHATH MPUYMHBI TOCTH)KEHUS WM HEJOCTUKEHUS LIEJH,
HaXO/UTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIbTATHI
K xonity 00yuenus B 7 kjacce 00y4Jaronuics MoxyquT CIEAYIONUE TPEIMETHBIC PE3YJIbTATHI:

Pacno3naBath HN3YUCHHBIC T'COMCTPUUCCKHUC (1)I/Il"ypbl, ONpCACIIITE UX B3aUMHOC PACIIOJIOKCHUC, I/I306pa)KaTL TCOMETPHUICCKUC (bHrprI,
BBIITOJIHATD YCPTECIKU 110 YCIIOBUIO 3a1a4U. I/I3M€p$[TI> JIMHEWHEIC U YIJIOBBIC BEJIMYUHBI. Pemate 3a/1a41 Ha BEIYUCJICHUE JJIMH OTPE3KOB U BEJIMYWH YIJIOB.

Jlenath rpyOyi0 OLEHKY JUHEHHBIX U YIJIOBBIX BEIMUYUH MPEIMETOB B pealbHOW KU3HHU, pa3MEPOB MPUPOJIHBIX 00bEKTOB. Pa3nuuats pazmepsl
3THX 0OBEKTOB I10 MOPAIKY BETUUUHBI.

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3a/lavaM.

[Tonb30BaTbes MpU3HAKAMHM PAaBEHCTBA TPEYrOJbHUKOB, MCIOJIb30BATh NMPU3HAKU M CBOMCTBA pPaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPHU PEIIEHUU
3a/1ad.

HpOBOI[I/ITB JIOTUYCCKUC paCCYKACHUS C UCITIOJIB30BAHUCM I'COMCTPUICCKUX TCOPEM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYIOJbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEIEHHON K THIIOTEHY3€ NMPAMOYTOJIbHOIO
TPEYrOJIbHUKA, B PELICHUY I€OMETPUUECKUX 3aa.



OnpenensTh MapauIeNbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU cekymias. Onpeneisith MapauieTbHOCTh MPSIMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK OJIHOM MPAMOU 10 TOYEK JIPYror MpsMOil.

Pemate 3a1aum Ha kieTyaroi Oymare.
[TpoBOAWTH BBIYUCIICHUS W HAXOJUTh YHCIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B TEOMETPUUYECCKUX 3a7adax C MCIOJIh30BAHHEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YTJI0B, 00pa30BaHHBIX IPU NEPECEUCHUH JBYX MapauIeIbHBIX MPSAMBIX CeKyllel. Pemars mpakTuieckue

3ala4i Ha HaXOXKXICHUC YITIOB.

Bragets moHsTHEM reOMETPUUYECKOTO0 MECTa TOYEK. YMETh OINpPEAeNATh OMCCEKTPUCY yIia U CEPEIUHHBIA MEPIECHIUKYISAP K OTPE3KY Kak
reOMETPUYECKUE MECTA TOYEK.

DopMyJIUPOBATH ONPEACIICHUS OKPYKHOCTH M Kpyra, XOp/Jbl U JUAMETPA OKPY>KHOCTH, MOJIb30BaThCA UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH
CBOMCTBA TP PELLICHUH 3a/1a4.

Brnaners noHsTHEM ONMCAHHON OKOJIO TPEYroJdbHUKA OKPYKHOCTH, YMETh HaX0IUTh €€ LeHTp. [lonb30BaThCs pakTaMu 0 TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYroJbHUKA MEPECeKatoTCs B OJHOM TOYKE, U O TOM, YTO CEpEANHHbIE MEPIEHAUKYIISPHI K CTOPOHAM TPEYroJbHUKA MEPeceKatoTcs B OAHOU

TOYKCE.

Brnaners nmoHsiTHEM KacaTeNbHOM K OKPYXHOCTH, MOJIb30BATHCA TEOPEMOUM O MEPIEHANKYISIPHOCTH KACATEIbHOM U pajnyca, TPOBEAEHHOIO K
TOYKE KaCaHUS.

[Tonb30BaTbCs MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUM CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K xonIty 00yuenus B 8 ki1acce 00yJaronuics MoxyquT CICAYIONHE TPEIMETHBIC PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHEIE BHU/IbI '—IeTBIpéXYTOJ'IBHI/IKOB, UX 3JIEMECHTHI, ITI0JIb30BATHCS UX CBOMCTBaAMH Ipr pCIICHUN T'COMETPUUCCKHUX 3aj1ay.
[IpuMeHATh CBOMCTBA TOUKH IEPECEUCHUST MEIMaH TPEYroJbHUKA (IIEHTPA MaccC) B PEIICHUH 3a/1a4.

Bnaners noHsiTueM cpeqHEN JTUHUM TPEYTONbHHUKA U Tpaleluy, IPUMEHITh X CBOMCTBA IIPU PEIICHUU reoMeTpudeckux 3anad. [lonp3zoBaThes
TeopeMoil Dareca 1 TEOpEMO O MPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIs PELICHHS IPAaKTUYECKUX 3a1a4.

[IpuMeHsTh NPU3HAKU [TO100US TPEYTOJIBHIUKOB B PEHICHUH F€OMETPUUECKUX 3a7ay.



[Tonwp3oBatbest Teopemoit [Iudaropa st penieHns reoMeTpUUecKuX U MPAKTUYeCKUX 3a1a4. CTpPOUTh MaTEMaTUYECKYIO0 MOJIENb B MTPAKTUYECKIX
3a/1a4ax, CaMOCTOATEIbHO JI€aTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JIIUHBIL.

BirageTs noHATHAMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOrO yria IPsAMOYTrOJIbHOIO TPEYrojbHUKA. [10/1630BaThCs STUMU ITOHATUAMH JJIs1 PELLECHUS
[IPaKTUYECKUX 3a]1a4.

Boruncnsate (pa3iauyuHbIME - ClIOCO0aMH) IUJIOLIAAb TPEYroJdbHUKAa M IUIOLMAJAM MHOTOYTOJBHBIX QUryp (MONb3ysCh, TI€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpuMEHATh OIyYEHHBIE YMEHHUS B IPAKTUYECKUX 33a4ax.

BJI&[[GTI) MOHATUAMU BIIUCAHHOI'O U HCHTPAJIbHOI'O yIJId, UCII0JIb30BATh TCOPEMBI O BIIMCAHHBIX YIJIaX, yrjiaxX MKy XopAaMu (CeKyHII/IMI/I) H yrijie
MCIKAY KacaTelbHOU U XOp,HOﬁ IIpyu pCHICHHUH I'COMCTPUYICCKUX 3a1aa4.

BJI&[[GTI) IIOHSATHUEM OIIMCAHHOI'O quBIpéXerHBHHKa, IMPUMCHATH CBOMCTBA OIMCAaHHOTO quLIpéXyFOHLHHKa I[pu pCIICHUHA 3aa4.

HpI/IMeHﬁTL IMOJIYYCHHBIC 3HAHUA Ha NPAKTHUKE — CTPOUTH MATCMATUIYCCKUEC MOACIIN IJIA 3a1a4 peaHBHOﬁ JKU3HHU U MTPOBOAWUTH COOTBETCTBYIOIINUC
BBIYHCJICHHA C IPUMCHCHHUCM HO,I[O6I/I$I U TPUTOHOMETPUU (HOJ'IBSYHCB, Irac HeO6XOI[I/IMO, KaJ'IBKy.]'IHTOPOM).

K xonity 00yuenus B 9 kiacce 00yJaronuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUCCKUC q)YHKHI/II/I OCTPBIX VYIJIOB, HAXOJUTH C HMX IMOMOLIBIO Pa3JIWMYHBIC 3JICMCHTBI HNPAMOYT'OJBHOI'0 TPCYroJbHHUKA
(«pemeHne MPAMOYTOJIbHBIX TpeyTOJ'ILHI/IKOB))). HaXOI[I/ITB (C IIOMOIIBIO KaanynﬁTopa) JJIMHBI U YTJIbI JJIS1 HETAOIUYHBIX 3HAYECHUH.

ITons30BaThCA (I)OpMy.]'IaMI/I NpuUBCACHHUA HW OCHOBHBIM TPUTOHOMCTPHUYCCKUM TOXIACCTBOM [JId HAXOXICHUA COOTHOIIICHUM MCKIY
TPUTOHOMCTPHUYCCKUMHU BECIIMUYNHAMMU.

Hcnonb3oBaTh TCOPCMbI CHHYCOB U KOCUHYCOB JIS1 HAXOKACHU A PA3JIMYHBIX 3JICMCHTOB TPCYTOJIbHUKA («pemeHHe TpeyTOJ'ILHI/IKOB»), MMPUMCHATH
HX IIpU PECIICHUU T'€COMCTPUYCCKUX 3a/1ay.

Brnagets monsTHSMH TIpeoOpa3oBaHUS MOAOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB TMOM00HBIX ¢uryp. Ilomp3oBaTbesi CBOWCTBAMH IMOI00US
MIPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATH IJTMHBI U HAXOJIUTH YTIIbl Y TOA00HBIX (UTyp. [[puMeHsTh CBOMCTBA MOI00MSI B MPAKTUYECKUX 3a7a4aX. Y METh
MIPUBOUTH TPUMEPHI TIOJIOOHBIX (UTYP B OKPYKAIOIIEM MHPE.

[Tonmp30BaThCst TEOPEMaMU O TIPOU3BEIEHUH OTPE3KOB XOP/I, O TPOU3BEIACHUN OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM!.

[Tonp30BaTbesl BEKTOpaMH, MOHUMATh UX F€OMETPUYECKUN U (U3UYECKUN CMBICI, IPUMEHATh X B PEUICHUU T'€OMETPHUYECKUX U (PU3NUYECKUX
3a1a4. [IpuMeHsTh CKasIpHOE MPOU3BEIEHNUE BEKTOPOB AJI HAXO0XKICHUS JUINH U YIJIOB.



ITonp30BaThCs MCTOOM KOOpAMWHAT Ha INIOCKOCTH, IPUMCHATH €0 B PCIICHUU I'COMCTPUYCCKUX U IMMPAKTUYCCKUX 3a1a4.

Bnagers NOHATHAMH IPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JUIMHBI IyTH OKPYKHOCTH U PaJUaHHON MEPHI YIJla, YMETh BBIYUCIIATD
IJIOIIAJb Kpyra U ero yacrei. [IpumMeHsaTh 1oy4eHHble yMEHU B IPAKTUYECKUX 3a7a4ax.

HaxoauTp ocu (MM HEHTPBI) CAMMETPHH (DUTYD, TIPUMEHSTH ABMKEHUS IJIOCKOCTH B IIPOCTEHININX CITydasix.

[IpuMeHaTh NOMydeHHbIC 3HAHUS HA MTPAKTUKE — CTPOUTh MaTEeMAaTUUECKUE MOJIETH JUIsl 33]1a4 PeabHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE
BBIUHCIICHUS C IPUMEHEHUEM MOI00UsI U TPUTOHOMETPUYECKUX (PYHKIIMI (TIOTB3YSCh, II€ HEOOX0AUMO, KAIbKYISITOPOM).

I1.Conepxxanue TeM y4eOHOI0 npeamMera
B npeaiaracMomM Kypce€ recoMEeTpuu BbIACIIIIOTCA CJICAYIOIHE OCHOBHBIC COACPKATEC/IbHbIC JINHUU:

1-3. lToBTOpenue. BekTopbl. MeToa KOOPAMHAT

[Tonsitue BekTOpa. PaBeHCTBO BekTOpoB. ClOK€HHME M BBHIYMTAaHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mclo. PasnokeHwe BeKTopa MO JIBYM
HEKoJUITMHeapHbIM BekTopaM. Koopannatsl BekTopa. [Ipocreiiine 3agaun B KoopAruHaTaxX. Y paBHEHUs OKPY>KHOCTU U NpsAMOU. [IpumeHeHne BeKTopoB
Y KOOPJIMHAT MPH PEIICHUH 33]1a4.

OcHOBHas 11eJ1b — HAay4YHUTh yYalIUXCs BBIOJIHATH ACHCTBUS HAJl BEKTOPAMH KaK HalPaBICHHBIMU OTPE3KaMU, YTO BAXKHO JJIsI IPUMEHEHUSI BEKTOPOB
B (1)1/131/11(6; IMO3HAKOMHUTL C HCIOJbB30BAHUMEM BCKTOPOB M METOJAa KOOPAHWHAT IMPU PCIICHHU T'COMETPHUYCCKUX 3aaad. BeKTop OMpeACIIICTCA KakK
HaIMpPaBIIEHHBIH OTPE30K U ACHCTBUS HaJ BEKTOpaMH BBOMSTCS TaK, Kak 3TO MPHUHITO B (QU3UKE, T. €. KaK JEHCTBHs C HANpaBIEHHBIMU OTPE3KaMHU.
OcHOBHOE BHHMMAaHHE€ JOJKHO OBITh YAENEHO BBIPAOOTKE YMEHUN BBINOJHATH ONEpald HaJl BEKTOpamMH (CKJIa/lbIBaTh BEKTOPHI MO IpaBUiIaM
TPEYroJibHUKA M TMapajiejorpaMmma, CTPOUTh BEKTOp, PAaBHBIM PA3HOCTH JBYX JIaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIM MPOU3BENCHUIO JAHHOTO
BEKTOpa Ha JaHHOE YHUCJIO).

Ha mpumepax mokassiBaeTcs, Kak BEKTOPBHI MOTYT MIPUMEHSITHCS K PEIICHUIO0 TeOMETPHUECKUX 3a1ad. JleMorcTpupyetcs 3¢ heKTUBHOCTh TPUMEHEHUS
dbopMyI 11 KOOPAUHAT CEPEIUHBI OTPE3Ka, PACCTOSIHUSA MEXIY JABYMS TOUKaMH, YPaBHEHUN OKPYKHOCTU M IPSIMOM B KOHKPETHBIX T€OMETPUUYECKUX
3aJlayax, TeM CaMbIM JaeTCsl MPEACTaBIEHUE 00 U3yUYeHUN TeOMETPUIECKHUX (DUTYP C MTOMOIIBI0 METOIOB alreOpHl.

4. CooTHOIIEHUSI MEKIY CTOPOHAMH H YIJIAMH TPeyroJbHUKA

CuHyc, KOCUHYC ¥ TaHT'€HC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. Periennie TpeyroinbHIUKoB. CKalspHOE MPOU3BEACHNE BEKTOPOB U €T0 IPUMEHEHUE B
reoMeTpuuecKux 3anadax. OCHOBHAs Li€JIb — Pa3BUTh YMEHHE YUaIUXCSl IPUMEHATh TPUTOHOMETPUUYECKUH allnapar Ipy pEIeHUH T€OMETPUUYECKUX
3ajad.

Cunyc u xocunyc nmo6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €AUHUYHON MOTYOKPY>KHOCTH, JOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB U
BBIBOJMTCS elle oAHa (opMyna IUIOLIAJM TPEyrojbHHKa (TOJOBMHA MPOU3BEICHMS JBYX CTOPOH HAa CHHYC yIJla MEXAY HHMH). DTOT ammapar
IMPUMEHSETCA K PELIECHUIO TPEYTOJIbHUKOB.

CkassipHOE IPOHM3BEICHHE BEKTOPOB BBOIUTCS KaK B (pM3MKe (POU3BECHUE JJTMH BEKTOPOB Ha KOCHHYC yIJla My HUMH). PaccMaTpuBaioTcs cBoHCTBa



CKaJISIPHOT'O ITPOU3BEICHUS U €0 IPUMEHEHNE IIPU PELLIEHUU T€OMETPUUYECKHUX 3a]1a4.
OcHOBHOE BHHMMaHHUE CJEQyeT YAEIUTb BbIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUYECKOrO almapaTa MpH pelieHun
reOMETPUUYECKUX 3ajau.

5. lnuHa OKPYKHOCTH M IVIOMIAAb KPpyra

[IpaBuiibHbIE MHOTrOYroJbHUKUA. OKpPYKHOCTH, ONMCAHHAs OKOJIO IPAaBWJIBHOTO MHOIOYTrOJIbHMKAa W BIMCAaHHas B Hero. llocTpoeHue mnpaBUIIbHBIX
MHOTI'OYI'OJIbHUKOB. JnnHa okpyxHoctu. Inomans kpyra.

OcHOBHas 11e1b — PACIIUPUTH 3HAHUE yYAIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS JJIMHBI OKPYXHOCTH M TUIOIIAX Kpyra U (pOpMYIIbI AJIs
UX BeIYMCIIEHUs B Hauane Tembl aeTcs onpezeneHue NpaBuiIbHOrO MHOTOYT OJIbBHUKA U paCCMaTpPUBAOTCS TEOPEMBI 00 OKPY>KHOCTSX, ONIMCAHHOM OKOJIO
IIPaBWJIBHOTO MHOTOYIOJIbHMKA M BIUCaHHOM B Hero. C IOMOINBIO ONMCAHHOM OKPYKHOCTH PEIIAIOTCA 3aJa4d O IIOCTPOEHUU IPAaBUIIBLHOTO
LIECTUYTOJIbHUKA U NIPAaBUIIBHOIO 2re-yrojibHUKa, €CJIU AaH PaBUIIbHbIN M1-yTOJIbHUK.

@DopMyIIbl, BBIPAKAIOLME CTOPOHY NPABUIBHOTO MHOTOYTOJIbHUKA U PAIUyC BIIMCAHHON B HETO OKPYKHOCTH 4YEPE3 PauyC OMMCAHHON OKPYXKHOCTH,
UCTIOJNB3YIOTCS TIPU BBIBOJIE (POPMYIT JUIMHBI OKPYKHOCTH M IUIOMIAAM Kpyra. BIBo omupaeTcs Ha MHTYUTHBHOE MPEICTABICHUE O IMpeere: Mpu
HEOTPAHWYCHHOM YBEJIMYEHUM YHCJIa CTOPOH MPABUIBHOIO MHOTOYIOJbHHMKA, BIIMCAHHOIO B OKPY)KHOCTb, €r0 INEPUMETP CTPEMUTCA K JJIMHE DTOU
OKpPY>KHOCTH, a IUIOLIa/lb — K IJIOLIAAN KpYyra, OrpaHUYEHHOTO OKPYKHOCTBIO.

6.JIBuskeHus1

Otobpaxxenne miuockoctu Ha cebs. [lonstue nBmxenus. OceBas W neHTpayibHas cuMmMeTpuu. [lapamnensHbiii nmepenoc. IloBopor. Hamoxenus u
JBUKCHMUS.

OcHoOBHasl 11€JIb — MO3HAKOMUTDH YHalIUXCS C MOHSITHEM JBUKEHHSI M €ro CBOMCTBaMH, C OCHOBHBIMHM BUJAMU JBUKEHHM, CO B3aUMOOTHOLLIEHUSIMU
HAJIOKEHUH U ABMKEHUH. JIBI)KEHHE TIJIOCKOCTH BBOJAUTCS Kak OTOOpakeHHE IUIOCKOCTH Ha cebs, COXpaHSIolee pacCTOSIHUE MEKIY TOUKAMH.
[Ipu paccMoTpeHuU BUJIOB ABM)KEHUH OCHOBHOE BHHUMAHME YJENSIETCS MOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOU U
LEHTPaJIbHOW CUMMETPHSIX, MapajuleIbHOM MepeHoce, moBopore. Ha > exkTHbIX mpruMepax MOKa3bIBaeTCs MPUMEHEHHE IBM)KEHMH NpU pELIeHUU
reoMeTpruyeckux 3ajnad. [loHATHE HaJIO)KEHUsSI OTHOCUTCS B JIaHHOM Kypce K YHMCIY OCHOBHBIX MOHATHUH. JlOKa3bIBa€TCS, UTO MOHSTHS HAIOXKEHUS U
JBWKEHUS SIBJISIOTCSl SKBUBAJIECHTHBIMU: J1I000€ HAJIOXKEHHUE SIBISETCSA ABM)KEHUEM IUIOCKOCTH M 00paTHO. M3yuyeHue JoKa3aTenbCcTBa HE SIBISETCA
00s13aTeIbHBIM, OJTHAKO CIEAYET PACCMOTPETh CBSI3b OHATUHN HAJIOKEHUS U IBUKECHUS.

7. Haya/ibHbIE CBEICHUS U3 CTepPeOMeTPUH

[Ipenmert crepeometpusi. ['eomeTpuueckue Teaa U MOBEPXHOCTU. MHOTOTpaHHUKU: IPU3Ma, NapajuleJenune ], mupamMua, GopMyIibl sl BBIYUCICHUS UX
00bEéMOB. Tena 1 MOBEPXHOCTH BpaLEHUs: LWIMHAP, KOHYC, chepa, map, GopMyIsl A1 BBIYUCICHUS UX IUIOMIAJel TOBEPXHOCTEH 1 00BEMOB.
OcHoBHas 11e7b — J1aTh Ha4allbHOE MPEJCTAaBIECHUE O TellaX U IMOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTD YHalIUXCS C OCHOBHBIMU (OopMyaMH IS
BBIUUCIICHUS TUIONIA/IeH TOBEPXHOCTEH U 00BEMOB Tell.

PaccmoTtpenne npocTedimx MHOTOTPaHHUKOB (ITpU3Ma, apajulesenumnea, TUpaMubl), a TakKe Tell U MOBEpXHOCTEeH BpallleHus (LMIMHIpa, KOHYCa,
cdepsl, mapa) NPOBOAUTCS HAa OCHOBE HAIVISAHBIX IMPEJCTABICHUH, 0€3 MPUBJIEUEHUS aKCHOM cTepeoMeTpuu. DopMyibl Al BEIYUCICHUS 00BEMOB
YKa3aHHBIX Tell BBIBOASTCA Ha ocHoBe mpuHuuna Kasambepu, GopMynbl Uisi BBIYKMCICHUS IUIONIAJEH OOKOBBIX MOBEPXHOCTEM LMJIMHIpPAa U KOHYyca
MOJTIYy4at0TCs C TOMOIIBIO pa3BEPTOK ITHX MOBEPXHOCTEH, (popMyra rmiiomaau chepbl IpUBOAUTCS 6€3 000CHOBAHUSI.

8. O0 akcuomax reomeTpuu

Becena 06 akcnomax reoMeTpHy.

OcHoBHasl 1€k — 1aTh 0oJiee IITyOOKO€e MPECTaBICHNE O CUCTEME aKCUOM IIJITAHUMETPUU U AaKCHOMAaTHYECKOM METOJIE.

PaznnuHble CUCTEMBI aKCHOM, Pa3JIMYHbIE CIIOCOOBI BBEICHUS TOHATHUS paBeHCTBa (puryp



IHoBTopenue. Pemenue 3aga4u. TemaTtuueckoe nNJiaHupoBaHue

Ne Coaepixanue MaTepuaja Koua-Bo
n/n yac
1. [ToBTOpEHME Kypca reoMeTpuu 8 Kiacca 2
2. I'naa I X. BekTopbl 8 g
[TonsiTue BekTOpAa. 24
PaBencTBO BekTOpoB. OTKIaAbIBAHNE BEKTOPA OT JAHHOMW TOYKH,
CnoxxeHue U BeluMTaHne BeKTOpoB. CyMMa IBYX BEKTOPOB 1y
CymMa HecKOJbKUX BEKTOpOB. IpaBuio napamienorpamma 1u
Brruuranue BeKTOpoB 14
YMHOXEHHE BEKTOpa Ha YHCIIO 14
[IpuMeHeHrne BEKTOPOB K PEUICHUIO 3a/1a4 lu
Cpenusisg nuHus Tpanenuu lu
3. I'naBa X. Meroa KoopauHAaT 10y
Pa3noskeHue BeKTOpa 1o IByM HEKOJUIMHEapHbIM BeKTopaM. KoopanHaTsl BeKTOpa 24
CBsi3p MEX/1y KOOpJIMHATAMH BEKTOpA M KOOPJAMHATAMH €ro Hayajla M KOHIIA ly
[Ipocreimue 3a1a4u B KOOpAMHATAX, lu
YpaBHEHUE OKPYXHOCTHU U NPAMOH. YpaBHEHHE JJUHUU Ha IJIOCKOCTU 1y
YpaBHEHUE OKPYKHOCTHU U NPSMOH. YpaBHEHHE OKPYKHOCTU lu
YpaBHEHUE OKPYKHOCTH U NPSAMOU. Y paBHEHUE NPIMOU 14
Pemenue 3anay no teme «MeToj KOOpAUHAT» 2q
KonTponbnas pabota Ne 1 Ha Temy «BekTopbl. MeTo1 KOopauHaT ly
4. I'naBa XI. CooTHOLmIeHHsI MeK1y CTOPOHAMH H YIJI1aMH TpeyroJjbHuka. CkaJiipHoe NPON3BeleHue 114
BEKTOpPOB
Cunyc, KOCUHYC, TaHTeHC yria Juis yraos ot 0° go 180° 1y
Cunyc, KocuHyc, TaHreHc yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DOpMyIbl IpUBEIEHUS lu
Cunyc, KOCHHYC, TaHTeHC yriaa. @opMysibl Uil BBIYMCICHUS KOOPIMHAT TOYEK 14
CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMU TpeyroyibHUKa. TeopeMa o mioniaiu TpeyroiabHUKOB. Teopema CHHYCOB 1y
TeopeMbl KOCHHYCOB I
Peuienne TpeyrojabHUKOB 14
W3meputenbHble paboThl 14
CxansapHoe NpOU3BEICHUE BEKTOPOB. YTOJI MEXAY BEKTOPAMH. ly
CxaJiipHO€ NPOU3BEICHUE BEKTOPOB B KOOPJIMHATAX M €r0 CBOMCTBA 14
Pemenue 3agad no reme «CKaJsipHOE MPOU3BEICHUEY lua
KonTtposnbnast padora Ne 2 o teme «COOTHOIIEHUS] M@Ky CTOPOHAMH M YIJIAMU TPEYTOJIbHHUKA. ly




I'naa XII. JliinHa OKPYKHOCTH U ILIOIIAAbL Kpyra, 12 u.

[IpaBunbHbIE MHOTOYTOIBHUKHA. OKPYKHOCTh, ONMCAHHAS OKOJIO IIPABUIIBHOIO MHOTOYTOJIbHUKA ly
n. 109, 110

OKpy’KHOCTb, BIIUCAHHAS B IIPaBUJIbHBII MHOTOYTOJIbHUK, 11.111 lu
@opMyJIbl 4J1 BBIYUCIEHUS TUIOIIAIU IPAaBUILHOTO MHOTOYIOJIbHUKA, €T0 CTOPOHBI U PaJinyca BIIMCAHHON OKPYKHOCTH lu
Pemenne 3anau no teme «IlpaBuiabHBIM MHOTOYTOJBHUKY» 14
JInuHa OKpyXKHOCTH U IUTONIaAb Kpyra ly
Pewmenne 3amad no reme «JUIMHA OKPYKHOCTH H IIOIIAb KPyray. I
[Inomane kpyra. [1nomans KpyroBoro cekropa lu
Pemenue 3ana4 no teme «llnomane kpyra. [lnomaas KpyroBoro ceKropay 1y
Pewenue 3amau no reme «JliMHA OKPY>KHOCTH U IJI0IIaab Kpyra. [IpaBuibHble MHOTOYTOJIBHUKI. 34
KonTponbnas pabota Ne3 mo Teme «/limMHa OKPY>KHOCTH M IIJIOLIAAb KPyra» lu
I'nasa XIII. /IBu:xenust, 8 4.

OTtob6paxkenue miockoctu Ha cedsi. [TonsaTue nrxeHus. CBOWCTBA IBUKECHUS 1y
Ilousarne nemxenns. CBOMCTBA IBUKEHUS 1g
Pemenunesanad no reme «JIBHKEHUS» lu
[MTapamnensHblil mepenoc. [ToBoporT. lyg
[ToBopor. 1u
Pemennesanau no reMe «llapamnensuslii nepenoc. Ilosopor.» lu
Pemenne3agad mo teMe «BUabl IBIKEHUS)Y la
KonTtpouabsHnas padora Ne 4«/IBuxenusn» lu
HauvanbHble cBeieHHS U3 CTEpEOMETPUH 84
[Ipeamer crepeomeTpuu. MHOrOrpaHHUK 1q
IMpusma. [Napautenenume,. lg
O6wem Tena. CBoiicTBa MPSMOYTOJILHOTO MapajliesIenunesa lu
[Tupamuga. Pemenne 3amaq 1u
Tena u noBepxHOCTH Bpaienus. [ {unusap ly
Konyc lu
Cdepa u map 14




Pemenue 3aay Ha Temy «Tea v MOBEPXHOCTU BpAIICHUSI»

lua

00 akcuomax NJIAHUMETPHHU 2
OO0 akcroMax NJIaHUMETPUHU 1y
HauanbHble reoMeTpU4eCKHE CBEICHUS. lu
74
IToBTOpEHUE
[Tapannensusle npsMele. [loBTopenne 1y
TpeyronsHuku. Pemenue tpeyronsHukoB. I[loBTropenue 14
TpeyronsHuku. TeopeMsl 0 TpeyroinbHuKax. Pemenue tpeyroibHukoB. [loBTopenue 14
OxpyxHocTb. [loBTOpEeHMNE lu
UYeTbipexyronbHuku. MHOTOyronsHuku. Ilosropenue lu




