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Pa6bouan nporpamma no reoMeTpum.
7—9 Knaccbl

CtpyKTtypa nporpamMmmbl

Pabouas mporpamMmMa BKIIIOYAET YETHIPE pasaeiia.
1. TlosicHUTEJbHAsI 3aIMCKA, B KOTOPOH KOHKPETHU3HUPYIOTCS OOIIHe
IIEJIM OCHOBHOT'O O0IIEro 00pa3oBaHUs 110 T€OMETPHUU:

*  XapaKTepUCTUKa Y4eOHOTO Kypca;
* MECTO B yUeOHOM IUIAHE;
* JINYHOCTHBIC, METANIPEAMETHBIC U ITPEIMETHBIC PE3YIIbTATHI
OCBOCHUS YyUeOHOTO Kypca;
*  IUIAaHHPYEMBIC PE3YJbTATHI H3yUCHHUS YUeOHOro Kypca.
2. CoaepikaHue Kypca reoMeTpuu 7—9 KJjaccos.
3. IlpumepHoe TemMaTHyecKoe MNJIAHUPOBAHHE C ONpECIICHHEM
OCHOBHBIX BHJIOB YUCOHOH NEATEIIEHOCTH 00YJYAFOIINXCS.

4. PexoMeHAAUHH MO OPTaHU3ALUH U OCHAIIEHHIO YI€OHOTO
npouecca.
Y4eb6HsIH Kypc OCTpoeH Ha ocHOBe DeepaibHOro rocy-
IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa ¢ yueroM KoHnenmmn
MaTeMaTH4YECKOro 00pa30oBaHuUs 1 OPUEHTHPOBAH Ha TPEOOBaHUS K
pe3ynabTataM 00pa3oBaHus, cojaepikanuMcs B [IpuMepHOit OCHOBHOM
00pa3oBaTeNbHON MporpaMMe OCHOBHOTO 00111ero obpa3oBanus. B HEM
TaKXe YIUTHIBAIOTCS TOMUHUPYIOIIUE UACH U TIOJT0KESHHS IPOTPaMMBI
pa3BUTHA U HOPMHUPOBAHMS YHUBEPCATBHBIX YICOHBIX ICHCTBUI 115
OCHOBHOTI'0 00111eT0 00pa30BaHusl, KOTOpPbIE 00ECTIEYHBAIOT
(hopMupOBaHNE POCCUICKON TPaXKIAHCKON HIICHTHYHOCTH,
KOMMYHHKATHBHBIX KQU€CTB JINYHOCTH U CIIOCOOCTBYIOT
(hOpPMHUPOBAHMIO KITIOUEBON KOMIIETCHIIUT — YMEHUS YHUMbC.

[IpakTrueckas 3HaYUMOCTh HIKOJIILHOTO Kypca reoMeTpun 7—9 Kiaccos
COCTOHUT B TOM, 4qTO MpeaAMeTOM €ro N3YyUCHUA SABIIAKOTCA
MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECCTBEHHBIE OTHOIICHUS PEaTbHOTO
Mupa. B coBpemenHoM o0mecTBe MareMaThdeckas IIOATOTOBKA
He00X0MMa KaXI0My Y€JIOBEKY,



TaKk Kak MaTeMaTHKa IMpPUCYTCTBYeT BO BceX cdepax UeloBeuecKoOi
JIeSTeIIbHOCTH.

eomerpusi sBISETCS OJHAM U3 OIOPHBIX ILIKOJBHBIX IPEIAMETOB.
I'eomerpudeckue 3HAHUS U YMEHHS HEOOXOAUMBI JIJISl U3YUCHHS APYTHUX
IIKOJBHBIX JUCHUIUIMH ((pu3uka, reorpadusi, XuMusi, ”HGOpMATHKA U
ap.).

OnHOW W3 OCHOBHBIX IIeJell M3yYCHUS TE€OMETPHUU SIBISICTCS Pa3BHTHUC
MBIIIUICHHS, TIPeXkK/Ie Bcero popMHUpOBaHie aOCTPAKTHOIO MBIIILIEHHs. B
OpOIECCe M3YYCHHS TEeOMETPUU (POPMUPYIOTCS  JIOTHUECKOE |
AITOPUTMHYECKOE MBIIIICHHE,

a TAKKE TaKWe KavyeCTBa MBIIUICHUS, KaK CWIA W THOKOCTS,
KOHCTPYKTHBHOCTh U KPUTHYHOCTH. [IJI1 amganTaliid B COBPEMEHHOM
UHPOPMAIIIOHHOM  OOIIECTBE  BaKHBIM  (AKTOPOM  SIBJISETCS
(hopMUpOBaHKHE MATEMAaTHYECKOTO CTHIISI MBIIUICHHS, BKJIFOYAIOIIETO B
ce0st HHAYKIINIO U JCTYKITHI0, 0000IIEeHHEe W KOHKPETH3AIINIO, aHATU3 U
CHHTE3, KJIAaCCH(UKAIMIO W CHUCTEMAaTH3aluio, a0CTparupoBaHHE U
AHAJIOTHIO.

OOyueHre TeoMeTpud Ma€T BO3MOXHOCTh IIKOJFHUKAM HAYYHATHCS
[UTAHUPOBAaTh CBOIO JICATCIBHOCTh, KPHUTHUYCCKH OIICHUBATh €€,
[OPUHAMATH CAMOCTOSTENIbHBIC PEIICHUsI, OTCTAUBATh CBOU B3IIIS/BI H
yOexIeHusl.

B nporecce u3ydeHus reOMETPHH HIKOIBHUKHU YUaTCsl U3JIaraTh CBOU
MBICITH SICHO W HCUYEPIBIBAIOIIE, MPHOOPETAIOT HABBIKA YETKOrO
BBIMOJTHCHUST MATEMATUYeCKUX 3aluced, MpPU ITOM HCIIOJIb30BaAHHE
MaTeMaTHYECKOTO A3bIKA MI03BOJISIET PA3BUBATH Y YUAIMXCSI TPAMOTHYO
YCTHYIO ¥ TUCHBMEHHYIO PEeUb.

3HaKOMCTBO C UCTOPUEH Pa3BUTHUS TEOMETPUH KaK HayKH (GopMupyer y
yYaluxcs MPeJICTABICHUSI 0 TEOMETPHH KaK YacTH O0IIe4eI0BeYeCKOn
KYJIbTYPBI.

3HAYUTENTPHOE BHUMAaHUE B H3JIOKEHHH TEOPETHYECKOTO MaTepHuasa
Kypca yAemseTcs ero MOTUBAIUH, PACKPBITHIO CyTH OCHOBHBIX MMOHATHH,
uzei, meton0B. OOyUeHHe MOCTPOCHO Ha 0a3e TEOPUH Pa3BUBAIOILIECTO
o0yueHws, qTO JIOCTUTACTCS 0COOEHHOCTSIMH H3JI0KCHHS
TEOPETHUYECKOT0 MaTepHalia U YIPaXHCHUSIMH Ha CpaBHCHHE, aHAJIH3,
BBICJICHUE TJIABHOTO, YCTaHOBJICHHME CBs3eH, Kiaccu(uKaiuio,
JI0Ka3aTeNbCTBO, 00001eHre U cucTeMaTu3auio. Oco60 akKEHTHPYIOT



Cs1 COZePIKATEILHOE PACKPBITHE MATEMATHIECKUX MIOHATHH, TOIKOBAHHUE
CYIIHOCTH MaTEeMaTUYECKHX METOIOB M OOJACTH WX NPUMCHCHHS,
JEMOHCTPAITHSI BO3MOXKHOCTEH IPUMEHEHHSI TEOPETUIECKUX 3HAHUIM JUTST
peleHnsT pa3HOOOpasHBIX 3a1au MPHKIAAHOrO xapakTepa. Oco3HaHue
00I11ero, CYIMIECTBEHHOTO SIBJIACTCS OCHOBHOM 0a30d I pelicHHS
yrIpaxHeHHH. Ba)KHO MPHBOAWUTH IETATBHBIC MOSCHEHUS K PEIICHHIO
TUIOBBIX  YIOPaXXHEHWH. OTUM  pPAacKpbIBae€TCs CYThb  METOJa,
MpelaracTcs alrOpUTM WM OBPHUCTHYECKAs CXeMa PeIICHHUs
YIPaKHEHUH OMPENETIEHHOTO THIIA.

06wwan xapakTepucTUKa Kypca

Conepskanue Kypca reoMeTpur B 7—9 Kkilaccax MpeACTaBICHO B BHIE

CIENYIOLIMX  COIEp)KaTeNbHBIX  pasznenoB:  «I[eomeTpuueckue
(urypsi», «H3mepeHue reoMeTpu4ecKux BeJIUYMHY,
«Koopaunater»y, «Bektopbl», «I['eoMeTpusi B HCTOPHYECKOM
Pa3BUTHM.

Coneprxanue pasjena «['eoMmeTrpuueckne GUIypb» CIyKUT 0a30i Ist
JaTbHEHNIIIEro U3yueHus: yualuMucs reometpun. M3yuenue Marepuana
C1oco0CTBYET (POPMHUPOBAHHIO

y ydaluxcs 3HAaHHM O TeOoMeTpHuecKod (HUrype Kak BakHemen
MaTeMaTH4YeCcKON MOJIENH JUIsl ONTMCaHUs peallbHOro Mupa. [ 1aBHas ueib
JAHHOTO pa3/ielia — Pa3BUTh Y yUAIINXCs BOOOPaKEHNE U JIOTUIECKOE
MBIIUIEHHE  IYyTEM  CHUCTEMAaTHMYECKOr0  M3Y4EHHs  CBOICTB
TreOMETPUYECKUX (UTYp U MPUMEHEHHUS ITHX CBOWCTB MPU PEIICHUH
3aJa4  BBIYMCIMTEIBHOTO M KOHCTPYKTHBHOTO  XapakTepa.
CymiecTBeHHast poib IPU 3TOM OTBOJUTCS Pa3BUTHIO T'€OMETPUUECKON
uaTynnud.  CodeTraHWe HADISITHOCTH €  (pOpMalbHO-IOTHYSCKIM
[IOIXOJIOM SIBJISIETCS. HEOTHEMJIEMOM YacTbI0 FEOMETPUYECKHUX 3HAHUM.

Conmepxxanne paznena «U3MepeHne reoMeTPHYECKHUX BeJTUYHHY
paciupsieT ¥ yrayosseT TpeACTaBICHHS y4Yalluxcst 00 HM3MEpEHHSIX
JUIMH, YTJIOB W IUTomianei ¢Guryp, cmocoOCTBYyeT (HOPMHUPOBAHHIO
MPAKTUYECKUX  HABBIKOB, HEOOXOAMMBIX Kak IpPH  PELICHUH
TreOMETPUYECKUX 33124, TAK U B IOBCEAHEBHOMN JKU3HH.



Conepxxanne paznenoB «Koopaunately, «BekTopbD» pacmmpser u
yOIIyOJIsieT MpeACTaBICHUE YYAITNXCs O METO/Ie KOOPANHAT, Pa3BHBACT
YMEHHE TPUMEHATh alreOpauyeckuil ammapar Tpd  peLIeHHH
TeOMEeTPUYECKHX 3a/1a4, a TAKKe 3a]]a4 CMEXKHBIX TUCIUILUINH.

Paznen «I'eomeTpmsi B WCTOPHYECKOM PA3BUTHW», COJCPKAHUE
KOTOPOro (hparMeHTapHO BHEJPEHO B U3JI0KEHHE HOBOTO MaTepraa Kak
CBelleHUs] 00 aBTOpax H3y4yaeMmbix (AKTOB W TEOpEeM, HUCTOPHH HX
OTKPBITHS, MpeAHa3Ha4YeH s (POPMUPOBAHUS MPEACTABICHUH O
TEOMETPHUU KaK YaCTH YEIOBCUCCKON KYJIBTYPHI, JJIs OOIIEro pa3BUTHUS
[IKOJIBHUKOB, JJIsI  CO3MAHUS  KYJIbTYPHO-HCTOPHYECKOH  Cpebl
0o0yJeHHS.

AMYHOCTHbIE, MeTanpeAMeTHbIe
U NpeaAMeTHble pe3yAbTaTbl
0CBOEHUA CoAEePXaHUA KypCa reoMmeTpumn

H3yueHne reoMeTpHH 0 TaHHOH IPOorpaMMme CrIoCOOCTBYET
(hOPMHUPOBAHMIO Y YUAIMXCS JHYHOCTHBIX, METANPEIMETHBIX

H TpPeIMETHBIX  pPe3yJbTaToOB  OOYYEeHHUS,  COOTBETCTBYIOIIUX
TpeboBanusM DenepasbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEIHLHOIO
CTaHJIapTa OCHOBHOTO 00IIEro 00pa3oBaHUsL.

JIn4HOCTHBIE pe3yJIbTaThI:

1) Bocnmranue POCCHUICKOM TpakIaHCKOMN HUJICHTUYHOCTH:
naTpuoTu3Ma, yBaxkeHMss Kk OTeyecTBy, OCO3HaHHE BKJaja
OTEUECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBON HAYKH;

2) OTBETCTBCHHOE OTHOIICHUE K YYCHHUIO, TOTOBHOCTb M CIOCOOHOCTH
00yJaloIMXCsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIIMU K 00YUCHHUIO U TTO3HAHUIO;

3) 0co3HaHHBIH BHIOOP M MOCTPOCHHE MalibHEHIIECH WHIHUBUIYaTbHON
TpaeKkTopru 00pa30BaHusI Ha Oa3e OPUESHTUPOBKU B MUpE POQecCHii
U Tpo(ecCHOHANBHBIX TMPEANOYTCHHH ¢ YYETOM YCTOWYHMBBIX
MMO3HABATEIBHBIX WHTEPECOB, a TAaKXKe HAa OCHOBE (hOPMHPOBAHHMS
YBaXXUTEJIBHOIO OTHOLIEHMS K TPYAY, Pa3BUTHE OIbITA Y4acTHs B
COIIMAJIBHO 3HAYMMOM TPYIE;

4) yMmeH#e KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT YICOHOM 1
MaTeMaTHYEeCKOH JeITeIIbHOCTH;



5)

KPUTHUYHOCTB MBIIICHUS], MHUIIMATHBA, HAXOTYMBOCTh, aKTUBHOCTD
IIPU PELIEHUH T€OMETPUUECKUX 3a1ad.

MeTanpenMeTHue pe3yJbTaThbI:

1)

2)

3)

4)

5)
6)

7)

8)

9)

YMEHHUE CaMOCTOSATEIFHO OIPENCNIATh eI CBOCro OOYyYeHUs,
CTaBUTh W (OPMYJIHUPOBATH I ceOsS HOBBIE 3amdadd B ydéoe,
pa3BUBaTh MOTHBBEI M  HMHTEPECHl CBOCH  IMO3HABATEIHHOM
JIEATEIbHOCTH,

YMEHHE COOTHOCHTh CBOM  JIEHCTBUS C  IUIAHHPYSMBIMH
pe3yybTaTaMy, OCYIIECTBISTh KOHTPOJIb CBOCH [ESITENBHOCTH B
MIPOIECCe TOCTHKEHUS PE3yJIbTaTa, ONpPeAesaTh CIOCOOB! NeHCTBHIA
B paMKax NpeJIOKEHHBIX YCIOBHH U TpeOOBaHMHA, KOPPEKTUPOBATh
CBOU JICUCTBHSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTyaITHeH;

YMEHHE ONpEIeNATh IOHATHUS, CO3J1aBaTh 0O0O0OIIeHus, YycTa-
HABJIUBaTh  AHAJOTHMH, KJIACCH(UIMPOBATh, CAMOCTOSATEIHHO
BBIOMpATh OCHOBaHHS U KPUTESPHH JUTS KIACCUPHUKAIUM;

YMEHHE yCTaHaBIMBATh IPUYNHHO-CJIEICTBEHHBIEC CBSI3H, IIPOBOIUTH
J0Ka3aTCJIbHOC paccymneHI/Ie (I/IH}lyKTI/IBHOG, JIC,Z[yKTI/IBHoe nu 110
AHAJIOTMH) U JIEJIaTh BBIBOJIBI,

YMEeHHEe WILTIOCTPUPOBATh U3yYeHHBIE IOHATHS U CBOMCTBa (uryp,
OIPOBEPraTh HEBEPHBIE YTBEPIKICHHUS;

KOMIIETEHTHOCTD B 00JIaCTH MCIIOIb30BaHMs HH()OPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

IIepBOHAYAJIbHBIE TIPEACTABICHUS 00 HAESIX M O METOAaX TEOMETPHHU
Kak 00 YHUBEPCAIbHOM SI3bIKE HAyKH M TEXHHKH, O CPEICTBE
MOJICITMPOBAHUS SIBJICHUH U MTPOIECCOB;

YMEHHUE BUICTh TC€OMETPUYUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHO
CUTYAIlMM B JPYTUX TUCIHUIUIMHAX, B OKPYKAIOIICH KU3HHU;

YMEHHE HaxOJUTh B PAa3MYHBIX MCTOYHHKAX HWH(OPMAIIHIO,
HEOOXOAMMYIO JUIA pEIIeHUS MaTeMaTUYeCKUX MpodsieM, W
MPEJICTaBIATh €€ B TOHATHOW ¢opMe, TPUHUMATH pEIICHUE B
YCIIOBUSIX HETIOJIHOM UM U30BITOUHOM, TOYHOH

WJIM BEPOATHOCTHOW MH(OPMALIUH;

10) ymeHHe MOHMMATh W MCIIONB30BATH MAaTEMAaTHYECKHE CPEACTBA
HarJAHOCTH (YePTEeXHU, TaOJIMIBI, CXEMBbl U Jp.) IJI1 WIUIIOCTPALUH,
HWHTEpIpeTaluy, apryMeHTallu;



11) ymeHue BBIOBUTaTh THIIOTE3BI IPH PEIICHUHN 33/1a9H U IOHUIMATh
HEOO0XOAMMOCTb UX MTPOBEPKH;
12) moHMMaHWE CYIIIHOCTH AJITOPUTMAYCCKHUX TPEATTUCAHIHA
U YMEHHE JeHCTBOBATh B COOTBETCTBUH C IIPEIOKEHHBIM
AITOPUTMOM.

IIpenmMeTHbIE pe3yabTAThI:
1) oco3HaHMe 3HAYCHHS T€OMETPUH B MOBCEIHEBHOMN XKHU3HH YEIOBEKA;

2) mpeiCTaBICHHE O TCOMETPHH Kak cdepe MaTeMaTH4ecKoil
JeSITENbHOCTH, 00 JTamax e€ pas3BUTHs, O e 3HAYMMOCTH IS
Pa3BUTHS [IUBUIH3AIIH;

3) pasBuTHE YMEHHUM pabOTaTh C yU4eOHBIM MATEMATHYECKHUM TEKCTOM
(aHaTM3UPOBATh, H3BJIEKATH HEOOXOAMMYIO HH(OPMAIIHIO), TOUYHO H
IPaMOTHO BBIPAKATh CBOU MBICIIH C TPUMEHEHHEM MaTeMaTHYECKOM
TEPMHUHOJIOTHA M  CHMBOJIMKH, T[POBOAUTH  KiIACCU(HKAIHY,
JIOTHYECKHEe 000CHOBAHU,

4) pnageHue 6a30BBIM MOHATUIHBIM AMIAPATOM IO OCHOBHBIM
paszenam coiepKaHus;

5) cucremarndeckue 3HaHUS O QUTYpax U UX CBOMCTBAX;

6) MpaKTHYECKH 3HAYMMBIC TEOMETPHUYCSCKHIE YMEHHUS M HABBIKH, YMCHHE
MPUMEHATh UX K PEIIEHUI0 T€OMETPUUECKUX U HET€OMETPHYECKUX
3aja4, a IMEHHO:

* m300paxarhb (UTYpHI Ha TUIOCKOCTH;

*  HCTIOJIE30BATh TEOMETPHUCCKHN S3BIK IS ONIMCAHUS IPEAMETOB
OKPYXaloIlero MUpa;

*  U3MEpATH JUINHBI OTPE3KOB, BEIINYMHBI YTIOB, BEIYUCIISTH
mIonmaau Guryp;

* pacmo3HaBaTh U M300pa)kaTh paBHBIC, CHMMETPHYHEIE U
o00HbIC GUTYPEHI;

*  BBINOJHATH TOCTPOCHHUS T€OMETPHUUECKUX (PUTYP C ITOMOIIBIO
LUPKYJIS U TUHENKH;

* YHUTaTh ¥ MCHOJIB30BaTh HH(POPMAIHIO, TPEICTABICHHYIO HA
YepTekKax, CXeMax;

* IPOBOAUTH MPAKTUYECKUE PACUETHL.



MecTto Kypca reoMeTpuu B yuebHOM nAaHe

B 06azucHoM ydeOHOM (0Opa3oBaTeNbHOM) IUIAHE HA H3YyYEHHUE

reoMeTpuu B 7—9 Ki1accax OCHOBHOH IIKOJIBI OTBEICHO 2 YUeOHBIX Yaca
B HEJIEII0 B TEUEHHE KaxJoro rojga obOydeHus, Bcero 210 yacos.
YyeOHoe BpeMsi MOXKET ObITh YBEITUYEHO /10 3 4acoB B HEJEIO 3a CUET
BapUATUBHON yacTu 6Aa3UCHOrO IJIaHa.

MAaHupyemble pe3yAbTaTbl 00yUEHUS FTEOMETPUU

_lFeomerpuueckue ourypol

BbINyCKHMK HAYYUTCH:

MOJIb30BATHCSl  SI3BIKOM T'€OMETPUU Ui OMHCAaHUS IPEIMETOB
OKPYKAFOIIETO MUPA U X B3AHMHOTO PACIIOIOKCHHST
pacro3HaBaTh M U300pakaTh Ha YepTekKaxX U PUCYHKAX
reoMeTpudeckie (GUTypbl B HX KOMOWHAITUH;

KJ1acCU(pHUIIMPOBaTh reoMeTpUIecKre (HUTYPHI;

HAXOITUTDH 3HAUCHWUS JTHH JIMHEHHBIX JIEMEHTOB (QHUTYD

MW HMX OTHOIIEHUs, TPaayCHYIO Mepy yrioB oT 0° mo 180°, mpumersist
OTIPENICNICHHsI, CBOWCTBA M TPHU3HAKH (HUTYp M HX DIEMEHTOB,
oTHoIeHUs: Quryp (paBeHCTBO, TOAO0ME, CHUMMETPHUS, MOBOPOT,
MapaieTbHBIN TePEHOC);

OMEPUPOBATh  HAYAIBHBIMH  MOHSITUSMH  TPUTOHOMETPHH U
BBIMOITHSTH 3JICMEHTAPHBIE OIlEpaIiy HaJl (QYHKIUSIMHE YTIIOB;
JIOKa3bIBaTh TEOPEMEI,

peniath 3alayd Ha JIOKA3aTelbCTBO, OMHPAsCh Ha HM3y4YCHHBIE
CBOWCTBA PUTYD U OTHOLICHUH MKy HUMHU U IPUMCHSIS N3yUCHHBIC
METO/IbI 1I0Ka3aTENbCTB;

peniath HecIOXHbIE 3a/la4ll Ha TOCTPOCHHUE, MPUMEHSS OCHOBHBIE
AJITOPUTMBI TIOCTPOCHUS C TIOMOIIBIO IIUPKYIISI

W JIMHEWKH;

pelarh IpOCTeHIIHE IITAHUMETPHICCKUE 3a1a9H.

BbInyCKHHMK IOJTy4YHT BO3MOKHOCTb:

OBJIaICTL METOAAMH  PCHICHUA  3aad Ha  BbBIYUCICHHC U
JA0Ka3aTCJIbCTBO: METOAOM OT IIPOTHBHOI'0, METOJ0M IIOA0-



Ows1, METOJIOM Tepebopa BapHaHTOB ¥ METOIOM F'€OMETPHUYCCKUX MECT
TOYEK;

MPUOOPECTH OMBIT NPUMEHEHHUS aIredpandeckoro U TPHUTO-
HOMETPHYECKOTO amnmapata W WA JBIKCHHS MpPH pPEHICHUH
reOMEeTPUYECKHX 3a/1a4;

OBJIQJIETh TPATUIIMOHHON CXEMOU pelleHus 3a7a4d Ha MOCTPOEHHUE C
MOMOMIBIO  [HPKYJAS W JIMHEWKH:  aHaju3, IIOCTPOCHUE,
JIOKa3aTeIbLCTBO U UCCICIOBAHNE,

Hay4YUThCS pPelaTh 3a/1a4d Ha IIOCTPOCHUE METOIOM
FeOMETPUYECKUX MECT TOYEK U METOJIOM TOJ00uS;

MIPUOOPECTH OTBIT UCCIICOBAHUS CBOMCTB IJITAHUMETPHYESCKUX
(uryp ¢ IOMOIIBI0 KOMITBIOTEPHBIX MTPOrPaMM;

MIPUOOPECTH OTIBIT BHITIOHEHUS IPOEKTOB.

C_M3mepeHne reoMeTpruUYEeCKUX
BEAUUYMH

BbInycKkHHMK HAYYHTCS:

HCIOJIB30BAaTh CBOMCTBA M3MEPEHMA [UIMH, YIJIOB U IUIOLAACH IIPH
pelIeHHMH 3aJad Ha HaxOXIEHUEC [UIMHBI OTPE3Ka, [UIMHBI
OKPY>KHOCTH, JIIMHBI IyTH OKPYXKHOCTH, I'paJyC-HOM MEpbI yIia;

BBIUUCIIATH IUIOLAAH TPEYTrOJbHUKOB, IPSIMOYTOJIbHUKOB,
Tpanenui, KpyroB U CEKTOPOB;
BBIYUCIISTD JJINHY OKPY’KHOCTHU U JUIMHY JYI'M OKPYKHOCTH;

BBIUUCIIATD JUIMHBI JIMHEHHBIX DJIEMEHTOB GHUIYp W HUX YIIIBI,
UCTIONB3YSl M3y4deHHbIE (OPMYJIBI, B TOM 4Hcie (GOPMYIbI JUTHHEL
OKPYXHOCTH U JUIMHBI OYTH OKPY)KHOCTH, (OPMYJIBI ILIOIIAACH
duryp;

pemaTh 3aJadyd Ha JO0KAa3aTelIbCTBO C HCIOIB30BAHHEM (HOpMyI
JUTHHBI OKPYXXKHOCTH M JUTHHBI TyTH OKPYKHOCTH, (POPMYIT IIIOIIaieH
duryp;

pemiath MpakTUYeCKWe 3aladd, CBSA3aHHBIE C HAXOXKICHHEM
FEOMETPUUYECKUX BENIMYMH (UCIONB3ys @pU HEOOXOAUMOCTH
CIIPAaBOYHMKH U TEXHHYECKUE CPEJICTBA).



Bbll’lyCKHl/lK MOJYYHUT BO3MOKHOCTb HAYUUTHCA:

BBIUMCIIATh TUIOMAAU (UTYp, COCTABIEHHBIX W3 JABYX WIH Oolee
IPSIMOYTOJIbHUKOB, IapajljIeOrpaMMOB, TPEYrOJIbHUKOB, IUIOLIAAN
Kpyra U CeKTopa;

BBIYMCIIATH TUIOIMIAAN MHOTOYTOJIbHUKOB, UCIIOJIB3YsI OTHOIICHUS
PaBHOBEJIMKOCTH M PAaBHOCOCTaBJIEHHOCTH;

MPUMEHATh aNreOpaudyeckuii W TPUTOHOMETPUYECKHH armapar u
WU BWXKEHUs IPU PELIEHUM 3aJay Ha BBIUMCIIEHUE IUIOIIanel
MHOTOYTOJIbHUKOB.

C_KoopaunHaTthl

BbINyCKHMK HAYYUTCH:

BBIYHCIISATH JUIMHY OTPe3Ka M0 KOOPJAMHATAM €ro KOHI[OB;
BBIYHCIISATH KOOPAWHATHI CEPEIUHBI OTPE3Ka;

WCITOJIB30BAaTh KOOPAWHATHBIA METO/ JIJIsl H3yUEHUSI CBOMCTB
MIPSIMBIX ¥ OKPY>KHOCTEH.

BbInycKHMK NOJYYHMT BO3MOKHOCTD:

OBJIAICTL KOOPAWHATHBIM METOJOM PCHICHUSA 3aJa4 Ha BBIYHUCIICHUEC
" 10Ka3aTCIbCTBO,

HpI/IO6peCTI/I OTIBIT MCIIOJIb30BaHWsI KOMIIBIOTECPHBIX MPOTpaMM I
aHaJIn3a YaCTHBIX CJIy4acB B3aMMHOI'O PACIIOJIOKCHUA Opr)KHOCTGﬁ
U IIPAMBIX

HpI/IO6peCTI/I OIIBIT BBITTIOJTHCHU S ITPOCKTOB.

C_Bektopbl

BbInyckHMK HAYYHTCS:

ONIEpHUpOBATh C BCEKTOpaMH: HAXOJUTb CYMMY H Pa3HOCTb ABYX
BCKTOPOB, 3aJJaHHBIX TCOMETPHUYCCKHU, HAXOAUTH BCKTODP, paBHLII\/'I
IMPOU3BEACHNIO 3aJaHHOI'0 BEKTOpA HA YUCJIO,

HaXOJIUTh JJI1 BEKTOPOB, 33JAHHBIX KOOPJAWHATAMU: JUIMHY BEKTOPA,
KOOpAMHATBI CYMMBI W pa3HOCTH JIBYX W 0oliee BEKTOPOB,
KOOPJIMHATHI IPOU3BEACHUS BEKTOPA HA YHCIIO,



MIPUMEHSIS IPU HEOOXOAUMOCTH NIEPEMECTUTEIbHBIHN, COUueTaTeNbHbIN

WIH paclpeleIUTeNbHbIA 3aK0H;

* BBIYHCIATH CKaIIPHOE MPOU3BEIEHUE BEKTOPOB, HAXOAUTH YTOJ
MEXy BEKTOPaMHU, YCTAHABIUBATh MEPIEHIUKYIISPHOCTD MPSIMBIX.

BhINyCKHHK IOJTYYHT BO3MOKHOCTD:

* OBIAJETh BEKTOPHBIM METOJOM JUIS PELICHUS 3aa4 Ha BBIYUCIICHHUE
U JI0Ka3aTeNIbCTBO;

*  IpUOOPECTHU OMBIT BHINOIHEHUS IPOEKTOB.

CoaepxaHue Kypca

_MpocTenire reoMeTpuyecKkmne
durypbl

Touka, mpsimas. Otpe3ok, nyd. Yroia. Bunbl yrioB. CMmexHble U
BEpPTUKAJIbHBIE YIIIbL. buccekTpuca yria.

Ilepecekaromuiecss ¥ mnapamienbHble HOpsMele. [lepneHauKyasipHbIE
npsmsle. [IpusHaky napamieasHOCTH IpsMbIX. CBOMCTBA MapauIebHBIX
npsiMbIX. IleprnenuKyiisp 1 HakJIOHHAs K IPSMOM.

C_MHOroyroAbHUKU

Tpeyronsauky. Bujsl TpeyroibHUKOB. MenuaHa, OUccCeKTprca, BBICOTA,
CpEenHsIsl INHUS TpeyroibHUKa. lIpu3Haku paBeHCTBA TPEyrOJbHUKOB.
CpoiicTBa M MPU3HAKK PaBHOOEAPEHHOTO TPeyrolbHHUKA. CepennHHbIH
NepneHauKyssip orpeska. Cymma yriioB TpeyrojabHuKa. BHemHue yrisl
TpeyronbHuka. HepaBeHcTBO TpeyronbHUKa. COOTHOIIECHHUS MEXIY
CTOpPOHAaMU W yriamu TpeyronpHuka. Teopema [Tudaropa.

ITono6ubie TpeyroabHuKU. [Ipu3Haky mono0ust TpeyronbHUKOB. Touku
nepecevyeHus: MeiuaH, OMCCEKTPHC, BBICOT



TPEyroJabHUKA, CEPEUHHBIX NEPIEHIUKYISIPOB CTOPOH TPEYTOJIbHUKA.
CpoiicTBO ~ OuccekTpucsl  TpeyroibHuka. Teopema — daneca.
MeTtpuueckre COOTHOLIEHHS B MIPAMOYTOJIBHOM TpeyroiabHuke. CHHYC,
KOCHHYC, TaHT€HC, KOTAaHI€HC OCTPOr0 YyIJIa IpPSAMOYTOJIBHOTO
TpeyronpHuKa U yrioB ot 0° 1o 180°. ®opMyiibl, CBA3BIBAIOIINE CHHYC,
KOCHHYC, TaHT€HC, KOTAaHI'€HC OJHOr0 M TOro xe yria. PemieHue
TpeyrobHUKOB. TeopeMa CHHYCOB U TeopeMa KOCHHYCOB.

Uetsipéxyronpauku. Ilapammenmorpamm. CBoiicTBA W NpU3HAKU
napamenorpamMa. [IpsmoyroiapHUK, poMmO, KBaapar, MX CBOWCTBA U
npusHaku. Tpanenus. CpeHss JIUHUS Tpanelnu U e€ CBOMCTBa.

MHnor OYT'OJIbHUKH. BI)IHYKJ'H)IG MHOTOYT'OJIbHUKHU. CyMMa YIJioB
BBIITYKJIOI'O MHOI'OYT'OJIbHUKA. HpaBI/IHBHLIC MHOT'OYT'OJIbHUKH.

_JOKPYXHOCTb U KPYT.
FeomeTpuyecKkne nNoCcTPoEHUs

OKpy>KHOCTb U KpYyT. DJIEMEHTBI OKPYKHOCTH U Kpyra. LleHTpanbHble 1
BIIMCaHHBIE yriubl. KacaTenbHas K OKPY)XHOCTH M €€ CBOMCTBa.
B3aumHOoe pacmonoxeHne NpsMOM U OKpykHOCTH. OmnHcaHHas |
BIIUCaHHAs OKPYXHOCTH TpEyrojbHMKAa. BIUCaHHBIE M ONHCaHHbBIE
YeTBIPEXYTOJIBHUKHA, WX CBOWCTBA M TpU3HaKU. BnucanHsle u
OIUCAHHBIE MHOTOYTOJbHUKU.

I'eomerpuaeckoe mecto Touek (I'MT). CepennHHBIN nep-ICHIUKYIISP
oTpe3ka u Ouccekrpuca yrina kak [MT.

I'eomeTpudeckue NOCTpOEHUs] LMPKYNeM U JUHEHKOH. OCHOBHBbIE
3aJayd  Ha IIOCTPOCHHE: TIIOCTPOCHHE YIia, paBHOTO JaHHOMY,
MOCTPOCHUE  CEPEIMHHOTO IEPIEHAUKYJsIpa JaHHOTO OTpe3Ka,
MOCTPOCHUE TPSIMOH, mpoxonsiledl uepe3 JaHHYH TOUKYy U
HNepHEHIUKYNAPHON JaHHOW TpsAMOH, MNOCTPOEHHE OUCCEKTPUCHI
JaHHoro yria. ITocTpoeHue TpeyroibHHMKa IO 3aJaHHBIM 3JIEMEHTaM.
Metox 'MT B 3amauax Ha MOCTpOEHHE.



C_MN3mepeHne reoMeTpruyecKkmnx
BEAMYUMH

,Z[J'II/IHa OTpE3Ka. Paccrosinue MCXKAY ABYMs TOYKaMMH. Paccrostnue ot
TOYKH O0 HpHMOﬁ. Paccrosiaue MEXAY MapajUICJIbHbIMU IPSAMBIMH.

IIepumMeTp MHOTOYTOJIBHUKA.

JnunHa okpyxxHocTH. JlInHA 1yru OKpy>KHOCTH. I'pagycHas Mepa yria.
Benuuuna BnmucaHHoOTO yria.

IlonsTHe IIOmMAnM MHOTOYTOJIbHWKA. PaBHOBenwkue  QUTYpHI
Haxoxxnenune mmomaay KBaapara, mpsMOyTroJIbHAKA, TapalieIorpaMma,
TpPEYroJIbHUKA, TPANEIUH.

Ilonsarne mmomanu kpyra. [lnomans cextopa. OTHOMIEHHE TUTOMANEH
MOTIOOHBIX QUTYP.

{ C_AeKkapToBbl KOOPAUHATHI
Ha NAOCKOCTH

dopMyna pacCTOSTHUS MEKAY ABYMsI TOUKaMu. KoopanHATHI cepeqHbL
oTpe3ka. YpaBHeHHE (GUTyphl. YpaBHEHHs OKPY)KHOCTH M IPSIMOH.
Yrn0Boii k03(h(HUIMEHT TPIMOH.

{ _Bekrtopsbl

ITonarue BekTOopa. Mopaynp (JuiMHa) BEKTOpa. PaBHBIE BEKTOPBHI.
Konnuneapusie Bektopsl. Koopaunatel BekTopa. CnoxkeHue u
BBIUUTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. CkajlspHoe
npousBeeHre BeKTOpoB. KocuHyc yriia Mexy AByMsl BEKTOpaMU.

{c@reomeprqecxme
npeobpasoBaHusA

[onsatue o mnpeoOpazoBanmu Qurypbl. JIBrkeHue QUIypbl. Bumbr
IBIDKEHUS (PUTYpHI: TApajuIeIbHBIN IEpeHOC, OceBast



CHUMMETpUS, ILEHTpalbHAas CHMMETPHs, MOBOPOT. PaBHBIE (QUTYpHL
I'omorerus. [Togodue puryp.

’ C_ONEMEHTbI AOTUKK

I

Onpenenenne. AxcuoMel U Teopembl. JlokaszarenbctBo. Jlo-
Ka3aTelbCTBO OT TPOTHBHOTO. Teopema, oOpaTHas JaHHOM.
Heob6xoauMoe M OCTaTOUHOE YCIOBHA. YHOTPEOJICHUE JIOTMUECKHUX
CBSA3OK €Cil ..., MO ..., mo20a U MmoJibko mo2od.

C _feometpusa

B UCTOPUUECKOM Pa3BUTUU

U3 wucropum reomerpum, «Hawama» EBkimmpma. Hcropus maroro
moctynata EBknmuma. TpuroHomeTpuss — Hayka 00 H3MEpeHHH
TpeyroibHUKOB. [locTpoeHne mNpaBUIBHBIX MHOTOYroJIbHUKOB. Kak
3apoJMIIach Ues KOOpIUHaT.

H. U. Jlobauesckutii. J1. Ditnep. Ganec. [udarop.
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Howepnaparpaga

Coaep)xaHue yue6Horo

KoanuectBo

[XapakTepucTUKa OCHOBHbIX BUAOB AEATEAbHOCTHU YYEHUKA

lMaTepuana yacoB Ha YPOBHe yuebOHbIX AeUCTBUM)
2 3 4
Hpocreiimue
reoMerpuyeckue (purypsl 15
U HX CBOIMCTBA
Touku u npsimbie 2 [ Ipusooums npuMepsl reoMeTpuaeckux uryp. Onu-
(OTpEe30K U ero AJiMHa 3 Col6amb TOUKY, IPSIMYIO, OTPE30K, JIyd, yroll. Popmy-
iuposams:
UTyd. Yrom. 3 onpedenenus: PABHBIX OTPE3KOB, CEPEINHbI OTPE3Ka,
l13mepenne yrioB [PACCTOSHUS MEXTy ABYMS TOUKAMH, TOTIOJIHUTEIIBHBIX
(CMeXXHBIE U BEPTH- 3 iTy4eid, pa3BEPHYTOTO yIiia, paBHBIX yIJIOB, OUCCEKTPH-
[kanbHBIE yTIIBI Chbl YIJIa, CMEXKHBIX M BEPTUKAJIBHBIX YIIIOB, epece-
[KaIOIMXCsl MPSIMBIX, IEPIEHAUKYISIPHBIX MPSIMBIX,
[ lepnieHuKyIApHBIE 1 o
[epIeHUKYJIspa, HAKIIOHHOW, pacCTOSTHUSA OT TOYKU
psIMble .,
10 TIPSIMOTA;
AKCOMBI 1 ceoticmaa: PacTIONOKESHHS TOUEK Ha TIPSIMOU, U3Me-




[ToBTOpEHME U CHCTE- 1 [PEHMS OTPE3KOB U YTIIOB, CMEKHBIX M BEPTHKAIBHBIX
MaTH3anys yaeOHOro yTJIOB, TIEPIICHANKYIISPHBIX MIPSIMBIX; OCHOBHOE CBOM-
MaTeprana CTBO MPSIMOIL.
Knaccuguyuposams yriisl.
KontposbHas 1 UloKkazbl6amp: TEOPEMBI O MEPECEKAIOIIMXCS PIMBIX,
padora Ne 1 0 CBOMCTBaX CMEXHBIX U BEPTUKAJILHBIX YIJIOB,
0 €IMHCTBEHHOCTH NPSIMOM, IEPIICHIUKYJISIPHON JaH-
HOM (ciTyd4aif, Kor/ia TO4Ka JeKUT Ha JaHHOM MPsIMOIt).
Haxooumy AMHY OTpe3Ka, FpajlyCHYI0 Mepy yria,
VICII0JIb3YsI CBOMCTBA UX U3MEPEHUN.
I1300pasicams ¢ TIOMOIIBIO YePTEKHBIX HHCTPYMEH-
TOB reoMeTpHIECKUe (PUTYPHI: OTPE3OK, JIyd, YToJl,
CMEXHBIE ¥ BEPTHKAJIbHBIC YIIIbI, IEPIECHANKYIISIPHbIC
[psIMBIE, OTPE3KH U JIyUH.
/IosicHamb, 9TO TAKOE aKCHOMa, onpeneneHue. Pewams
Baja4yy Ha BHIYMCIICHHE U I0Ka3aTeNIbCTBO, POBO/IS HE-
0OXOJMMBIE JIOKA3aTeIbHBIE PACCYKACHHS
TpeyroapbHuKH 18
PaBHEIE TpEyrOIbHU- 2 Onucviéams CMBICH TIOHATHS «paBHBIE QUTYPHI».
[xku. Beicora, meu- [TpuBOANTH MpUMEPHI paBHBIX QuUryp.
AHa, OrcceKTpuca /1300padicams 1 HAXOAUTH HA PUCYHKaX PaBHOCTOPOH-
TpeYroJIbHUKA H1e, paBHOOEIpEHHbIE, IPSIMOYTOJIbHEIE, OCTPO-




2

"

8 [[Iepssrlii u BTOpOI [yTOJIbHBIE, TYIOYTOJIBHBIE TPEYTOJIbHUKU U UX 3JI€MEeH-
pU3HAKU PaBEHCTBA TBI.
TpEyroJIbHUKOB Knaccuguyuposams TpEyroJIbHUKH IO CTOPOHAM
N 1 yTIIaM.
9 |PaBHOOCAPCHHBII Y .
Dopmynuposamy.
TpeyroJIbHUK U eTo
. onpedenenus: OCTPOYTOIBHOTO, TYIOYTOJIBHOTO, M-
CBOWCTBA
MOYTOJIEHOTO, PaBHOOEIPEHHOTO, PABHOCTOPOHHETO,
10 [[IpusHaku [Pa3HOCTOPOHHETO TPEYTONbHUKOB; OUCCEKTPHUCHI, BBI-
[paBHOOEAPEHHOTO COTBI, MEJIHAHbI TPEYTOJIbHUKA; PAaBHBIX TPEYTOJIbHU-
TpeyroJbHUKA [KOB; CepeTMHHOTO MEPIEeHANKYIIpa OTpe3Ka; Iepume-
. Tpa TPEYTrONbHUKA;
11 [Tperwii mpu3HAK .
ceoticmea: paBHOOEIPEHHOTO TPEYTOJILHUKA, CePEIIH-
[pPaBEHCTBA Tpe- o
HOT'O TIEpIICHIUKYJISIpa OTPe3Ka, OCHOBHOTO CBOMCTBA
[yTOIbHUKOB
[pPaBEHCTBA TPEYTOJIBHUKOB;
12 [Teopemsl ipU3HaKU: paBeHCTBA TPEYTOJIBHUKOB, PABHOOEAPEH-
HOT'O TPEYTOJIbHUKA.
[ToBTOpEHME

1 CUCTEMAaTHU3a1lus
[yaeOHOTo MaTepuana

V{oxa3zvieams TEOPEMBL: O €AUHCTBEHHOCTH IIPSIMOM,
ePIICH TUKYJISIPHOW JaHHOU (CITydai, Korja TouKa
ITeXXUT BHE TAaHHOM MPsIMOIT); TpY IMPU3HAKa paBEeHCTBA

KonTponbHas
paGota Ne 2

TpEYTrOJIbHUKOB; IPU3HAKH PaBHOOEIPEHHOTO Tpey-
rOJIbHUKA; TEOPEMBI O CBOHCTBAX CEPEIMHHOTO




[ICpIICHINKYIISIPa, pABHOOCIPEHHOTO M PAaBHOCTOPOH-
HETO TPEYTOJbHUKOB.

Paszvscusame, 4TO TAKOE TEOPEMA, ONTUCHIBATH CTPYK-
Typy TeopeMbl. OOBSICHATH, KAKYIO TCOPEMY HA3bIBAIOT
oOpaTHOM TaHHOM, B 4EM 3aKJII0YaeTCs METOT J0Ka3a-
TebCTBA OT MPOTUBHOTO. [IpuBOIUTE IpUMEPHI HC-
[TOJIb30BAHUSI ATOTO METO/1A.

Peiiath 3a71aun Ha BRIYMCIICHHE U JOKA3aTEIIbLCTBO

IMapanyienbHbIe NPSIMbIE.

Cymma yriioB 16
TPeyroJabHUKA
13 [[MapasienpHbIe Tpsi- 1 Pacnosznasams Ha 4epTexax napavieibHbIe IpsMBbIE.
MBIE [1300paxaTh C MOMOIIBIO JTUHEHKH U yroJbHHUKA Ma-
AILIENTbHBIC MIPSMBIE.
14 [MpusHaku mapan- 2 P p
Onucwisams yribl, 00pa3oBaHHBIE IPH IEPECEUCHUN
ITeIbHOCTH TPSIMBIX -
TBYX NIPSIMBIX CEKYLICH.
15 [CeoiicTBa mapauiesb- 3 Dopmynuposams.
HBIX TTPSMBIX npedenienust: NapajuIeNIbHBIX TPSIMbIX, PACCTOSHUS
16 |Cymma yriioB Tpe- 4 Me Ty mapajuielIbHBIMH HPSIMBIMH, BHEIITHETO yriia
[yTOJIbHUKa TPEYT'OJIbHUKA, TUIIOTCHY3bI U KAaTCTa,
. ceoticmea: apalieNIbHbIX MPSIMBIX; YIIIOB, 00pa3o-
17 [MpsmoyrosbHbI Tpe- 2

[YTOJIbHUK

BaHHBIX IIPU IEPECEUCHUH NTapAJLIEIbHBIX IPSAMBIX
CCKYLLEH; CyMMBI YIJIOB TPEYTOJIbHUKA,




1 2 3 4
18 [CoiicTBa mpsimo- 2 BHEIITHETO YTJIa TPEYTOIBHIKA; COOTHOIICHNH MEXITY
yrOJIbHOTO Tpe- CTOPOHAMH H yIJIAMH TPEYTOJIbHUKA; TPSIMOYTOIBHOTO-
[yrOJIbHIKA TpeyroyibHUKa; OCHOBHOE CBOMCTBO MapalIebHbIX
pSMBIX;
[ToBTOpCeHHE 1 )
ipUsHaKU: TapaiIeIbHOCTH MIPSMBIX, PABEHCTBA NIpsi-
(1 CHCTeMaTH3aIA MOYTOJIBHBIX TPEYTOJIbHUKOB.
aeOHOro MaTepHana V/oka3vieams: TEOPEMBI O CBOMCTBAX MapalIebHbIX
KoHTpOsbHAs 1 [pSMBIX, O CyMME YIJIOB TPEYTOJIbHHUKA, O BHEITHEM
paGoTa Ne 3 [yTiie TpeyroJbHUKa, HEPABEHCTBO TPEYTOJIbHUKA,
TEOpEMBI O CPABHEHUH CTOPOH H YIJIOB TPEYTOJIbHHKA,
TEOPEMBI O CBOMCTBAX MPSMOYTOJILHOTO TPEYrObHUKA,
[PU3HAKY TapAJLICIbHBIX MPSIMBIX, PABEHCTBA MPSMO-
[yTOJIbHBIX TPEYTOJbHUKOB.
Pewiams 3a/1a4i HA BBIYUCIICHUE U I0KA3aTENILCTBO
OKpy:KHOCTb U KPYT.
I'eomeTpuueckue 16
MOCTPOEHUsI
19 [leomerpuueckoe Me- 2 [ TosicHsimb, 9TO TaKoe 33/1a4a Ha IIOCTPOCHHUE; reoMe-

CTO TOYEK.
(OKpY’KHOCTb U KPYT

rpraeckoe Mecto Touek (I'MT). [IpuBoanTs IpUMEPHI
['MT.




20

HekoToprie cBoiicTBa
OKPY’KHOCTH.
KacarenbHas

[k OKpy>KHOCTH

21

OnucanHas v BITH-
CaHHAsT OKPYKHOCTH
TpeyrojabHUKA

22

Bamaun
Ha ocTpoeHue

23

MCTO,I[ reoMeTpuyc-
CKHX MECT TOUYECK

B 3a/1a4aX Ha MOCTPO-
CHUC

[ToBTOpEHME
MU CUCTCMAaTHU3alusA
[yaeOHOTo MaTepuana

KonTponbHas
pabota Ne 4

H306pasicams Ha pUCYHKaX OKPYKHOCTB U €€ 3JIe-MEHTBI;
KacaTeJIbHYIO K OKPY>KHOCTH; OKPY>KHOCTb, BIICAHHYIO B
TPEYTOJIbHUK, U OKPY>KHOCTh, ONIMCAaH-HYIO OKOJIO HETO.
OnuceIBaTh B3aUMHOE PacIoI0KEeHHE OKPY>KHOCTU U MPAMOIL.

Dopmynuposamy.

onpeodenenus: OKpy>KHOCTH, KPYyTa, HX 3JIEMEHTOB;
KacaTeIIbHOU K OKPYKHOCTH; OKPY>KHOCTH, OITUCAaHHOI

OKOJIO TPEYI'OJIbHUKA, OKPY>KHOCTH, BIIUCAHHOM

B TPEYTOJIbHUK;

ceoticmea: CepeJMHHOTO nepIeHankynsapa kak [MT;
Ouccektpucsl yria kak 'MT; kacarenbHOH K OKpYK-HOCTH;
JuaMeTpa U XOp/bl; TOUKH [IEPECEUEHUS] Ce-PEANHHBIX
NEPNEHIUKYJIIPOB CTOPOH TPE-YrOJbHUKA; TOUKH [IEPECEUCHUS
OUCCEKTPUC YTIIOB TPEYTONbHUKA; NPU3HAKY KACATEIBHOM.

Joka3zvisams: TEOPEMBI O CEPEANHHOM NEPIEHANKYIIS-pe U
6uccektpuce yria kak [MT; o cBolicTBax kaca-TeJbHON; 00
OKPYKHOCTH, BIMCaHHON

B TPEYTOJIbHUK, OIUCAHHON OKOJIO TPEYrOJIbHHUKA; IPU-3HAKU
KacaTeJIbHOMU.

Pewamb OCHOBHBIE 33]]a4K Ha IOCTPOSHHE: TIOCTPOCHHUE
yriia, paBHOTO JIAHHOMY; TIOCTPOEHHE




"

CEepeAMHHOTO MEePIEeHIUKYISpa JaHHOTO OTPe3Ka;
[IOCTPOEHUE NPSIMOH, IPOXOASIIEH Yepe3 NaHHYI0 TO4U-
[Ky ¥ IepIEeHANKYIISIPHON 1aHHOM MPSIMOM; MOCTPOEHUE
OYICCEKTPUCHI JAHHOTO YTIJIa; IOCTPOCHUE TPEYTOJIbHH-
[ka 110 ABYM CTOPOHAM U YIIIy MEXIy HUMH; IO CTOPOHE
1 IBYM IIPUIICKAIINM K Hel yriiaMm. Pemats 3agaun Ha
noctpoenue merogom ['MT.

Cmpoums TPEyTOIbHUK TI0 TPEM CTOPOHAM.

Pewiams 3a1a41 Ha BBIUUCIICHHUE, JOKA3aTEILCTBO

11 TOCTPOCHHE

IloBTOpEeHue

H CHCTEMATH3ALUA
3HAHUM yyaluxcst

[loBTOpEHME U cUCTEMATH-
3a11s1 Kypca reOMeTpUn

7 Knacca

lIToropas KOHTpPOJIbHAA

[padota
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Homepnaparpada

CoaepkaHue yue6Horo KonnuectBo [XapaKTepucTUKa OCHOBHbIX BUAOB AEATEAbHOCTH YUEHUKA
lMaTepuana yacoB Ha YPOBHe yuebHbIX AeUCTBUM)
1R 3 4
YeTpIpEXyroJ-HUKA 22
1 YeThIpEéXyrONBHUK U 2 [losicHAmb, 9TO TAKOE YETHIPEXYToJbHUK. ONMUCHIBATD
CTO 3JIEMEHTHI HIIEMEHTHI YeTHIPEXYTOJIbHUKA.
) Pacno3nasams BBITYKIIbIE U HEBBIMYKIIBIE YETHIPEX-
[Tapamienorpamm. 2
o yTOJIbHUKU.
CBolicTBa TIapasuiesno- .
rpamva /1306pasicams M HAXOAUTH Ha PUCYHKAX YETHIPEX-
TOJIbHUKU PAa3HBIX BUAOB U UX AJIIEMEHTHI.
3 [[Ipu3Haku mapasuie- 2 Dopmynuposamy:
llorpaMmMa onpedenenus: TapauIeIorpaMMa, BRICOTHI TapaiIesio-
[ TpstMOyTOTBHUK 2 rpamMMa; IpsIMOYTOJIFHUKA, poM0Oa, KBaipaTa; CpeaHei
5 PonG > WHUU TPEYTOJIbHUKA; TPaNel1H, BEICOTHI TPaNelHH,
CpeIHEHN JIMHUU Tpaneluu; LIEHTPAIILHOTO YIJla OKPYXK-
6 [Ksampar 1 HOCTH, BIUCAHHOT'O yIJia OKPYXKHOCTH;
KorTponbHas 1 BIIMCAHHOI'O U ONMKUCAHHOTO YEThIPEXYTONbHUKA; CEOli-

paboTa Ne 1

Cmea: niapajuiejiorpaMmma, npaMoyroJjibHuKa,




2 3 4

7  [Cpemusis TUHHS 1 poM0a, KBajipaTa, CpeIHUX JIMHUH TPEYyTrOoIFHIKA
TpEYroJibHUKA 1 TpaIleluH, BIMCAHHOTO YIJIa, BIIMCAHHOTO

1 OITMCAHHOI'O ‘{CTBIpéXyFOIIBHI/IKOB;

8 [Tpamerus
4 ipu3HaKy: TapauieorpaMma, IpsSMOYTOIIBHIKA, poMoa,

BITHCAHHOTO U OMMCAHHOTO YEThIPEXYTOJIHHUKOB.
/[oka3zbléamy: TEOPEMBI O CyMME YTJIOB YEThIPEX-
[yTOJIbHMKA, O TPaJlyCHOM Mepe BIMCAaHHOIO yIJIa,

9 |UenTpanbHbIe 2
i1 BIFICAHHBIC YIJIbI

10 [OmnwucanHas 2 0 CBOMCTBAaX U MPHU3HAKaX Mapajjiesiorpamma, mpsmo-
1 BIIMCaHHAsA OKPYXK- [YT'OJIbHHKA, p0M6a, BIIMCAHHOT'O U OITMCAHHOI'O YCThI-
HOCTH PEXYTOJIBHUKOB.

e THIPEX yrOJIbHUKA /Ipumensms U3y4eHHBIE ONIPECIICHIS, CBOWCTBA
i IPU3HAKH K PEIICHUIO 3a7a4
KoHTponbHas 1 P P
pabota Ne 2
[loxo6ue TPeyroJ-HUKOB 16
11 [Teopema daneca. 6 Dopmynuposamy.
[Teopema o mpomopIro- onpedenenue TIOTOOHBIX TPEYTOJIFHIKOB; CBOMCTRA!
[HAJIBHBIX OTPE3KaAX MEAaH TPCYTrOJIbHUKA, 61/ICC€KTpI/ICBI TPEYTroJIbHUKA,
[1EPECEKAIOIIUXCS X0, KaCaTEJIbHOU U CEKYILEH;
12 [[lomoOHbIE Tpe- 1 p T P, yHIeH;

pu3HaAKY TI0T00US TPEYTOJIbHUKOB.
[YTOJIbHUKH P a peyr




13 [[TepBsrif mpu3HAK MO- 5 U[oxka3vieamy:
[TOOWST TPEYTOJIEHIKOB ineopemul: Paneca, 0 MPOMOPIMOHANBHBIX OTPE3Kax, O
N N CBOIiCTBaX MEAMAH TPEYTOJIbHIKA, OMCCEKTPHUCHI TPEY-
14 [Bropoii u Tpetuit 3 . pey ’ P pey
rOJIbHUKA,;
MpU3HAKA TIOA00HS . o
C601icmea: TIEPECEKAIONINXCSA XOPA, KacaTeIbHON
TpEYTOIBHUKOB .
i1 CEKyILIEH;
KoHTponbHas 1 ipusHaxu TOK00HS TPEYTOJIBHUKOB.
paGoTa Ne 3 /Ipumensims U3y4EHHbBIE ONPEEIICHUs, CBOWCTBA
i IPU3HAKY K PEIICHHUIO 3a1a4
Penrenne npAMoyroJibHbIX 14
TPeyroJIbHUKOB
15 Metpuueckue 1 Dopmynuposamy:
COOTHOIICHUS npeoenenus: CHHyca, KOCUHyca, TAHTeHCca, KOTaHTeH-
B IIPSIMOYTOJIEHOM Ca OCTPOTO yIila MPsIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPEYTroJbHUKE ceoticmea: BEIpaXKaloIiye METPUYECKHe COOTHOIICHHS B
[PSMOYTOJIEHOM TPEYTOJIbHUKE U COOTHOLICHUS MEXK],
16 [Teopema ITudaropa 5 MOy peyT Y
CTOPOHAMH M 3HAYCHUSIMHU TPUTOHOMETPHUYECKUX (PYHK-
[T1 B TIPSMOYTOJIEHOM TPEYTOJIbHUKE.
KoHTponbHAs 1 3anucvieams TpUrOHOMETpHUYECKHE (HOPMYIIBI, BBI- pa-
paborta Ne 4 PKAIOIITHE CBSA3b MKy TPUTOHOMETPHIECKUMH (DYHK-
HSIMH OJTHOTO U TOTO K€ OCTPOTO yIJIa.
17 [TpuroHOMeTpHIECKHE 3 A A poro yT

(byHKIIHH OCTPOTO
[yria

Peuiams TIPSIMOYTOJIBHBIE TPEYTOIEHUKI




i p 3 4
[PSIMOYTOJIHOTO Tpe-
[yTOJIbHHIKA
18 [Pemienue npsmo- 3 /{okazvieamu.
[yTOJIBHBIX Tpe- meopemy 0 METPUUECKUX COOTHOIICHUAX B MIPSIMO-
yTOJIEHIKOB yTOJIEHOM TpeyTroibHuUKe, Teopemy [Iudaropa;
popmy/ibl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHTCHC,
KonTponbHas 1
[KOTaHTEHC OHOTO M TOTO € OCTPOTO YTIJIa.
paboTa Ne 5
Bb1600uUmbs OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
1 3HAUCHHS CHHYCa, KOCHHYCa, TAHTeHCa
i KoTaHTeHca s yrios 30°, 45°, 60°.
[ Ipumensams U3y9eHHBIE ONPEEIICHHS, TEOPEMBI
i1 GOPMYJIBI K PELICHHUIO 3a1a4
MHOroyro/ibHUKH. 10
Ilomaas MHOTOYroJbHHKA
19 |MHOroyroJIbHUKH 1 [IosicHsAmb, 9TO TAKOE IUIOMIAh MHOTOYTOJIbHUKA.
OnHCHIBAaTE MHOTOYTOJBHHK, €T0 3JIEMEHTHI; BBITYK-
20 [[TousiTHe MIOIIAIH 1

MHOTOYTOJTbHUKA.
[ [omanes mpsimo-
[yTOJIbHUKA

U1bIE Y HEBBITYKJIBIE MHOTOYTOJIbHUKH.
11300pakaTh ¥ HAXOAUTH HA PHCYHKaX MHOTOYTOJIb-
HUK U €70 3JIEMEHTBI; MHOIOYTOJIbHUK, BIIMCAHHBII




21 [Tnomanb B OKPYXHOCTb, 1 MHOTOYTOJIbHUK, OIIMCAaHHBIN OKOJIO
mapanienorpaMma OKPY>KHOCTH.
Dopmynuposams:.
22 [Tnomans onpedenenust: BIUCAHHOTO U OIIMCAHHOTO MHOTO-
TpeyroabHUKA yTOJIbHUKOB, TUIOIIA 1 MHOTOYTOJIbHNUKA, PABHOBENIN -
[KNX MHOTOYTOJIbHUKOB;
23 [Lnomans Tpanenuu OCHOGHBIE C80ICMEA TUIOIAAN MHOTOYTOJIBHUKA.
Uloka3bl6ams: TEOPEMBI O CYMME YTIIOB BBIITYKJIOTO
-YTOJIBHUKA, IUIOIAIH IPSIMOYTONbHUKA, MJIOIIa 1
KoHTposibHas
TpeyroibHUKA, IUIOUIA U TPAMeUH.
pabora Ne 6
[ Ipumensams U3ydeHHBIC ONpEIeNICHUS, TEOPEMBI U
(bOpMyJIBI K PELICHHUIO 3a7ad
IHoBTOpEeHUE
U cHCTeMaTH3aALus
yueOHOro MaTepuaJa
YnpaxxHeHus
711 TOBTOpEHHS Kypca
8 Kimacca
[KonTponbHast

[padora Ne 7




9 Knacc

(2 vaca B Hepento, Bcero 70 yacoB)

Howepnaparpaga

ICoaep)xaHue yuebHoro

KonnuectBo

[XapakTepucTUKa OCHOBHbIX BUAOB AEATEAbHOCTH YYeHUKa

lMaTepuana yacoB Ha YPOBHe yuebHbIX AeUCTBUM)
1 2 3 4
Penrenne TpeyroJibHNKOB 16
1 TpuroHoMeTprdeckue 2 Dopmynuposams.
byHKIHH yriaa ot 0° onpedenenus: CHHYCa, KOCUHYCa, TAHTCHCA, KOTAHT€H-
o 180° ca yria ot 0° no 180°;
2 TeopeMa KOCHHYCOB 4 ceolicmeo CBSI3U UIMH AUArOHAJICH U CTOPOH Maparuie-
3 lTorpaMMa.
Teopema cunycos 3 Dopmynuposams U Pa3bACHATE OCHOBHOE TPUTOHOME-
4 PertieHre Tpeyrob- 2 TPUYECKOE TOXKIECTBO. BEIYMCIATE 3HAYCHHE TPUTO-
r s >
HIKOB HOMETPHUECKON (PYHKIMH yIJIa [T0 3HAYEHUIO OJJHOH U3
0 3aJITaHHBIX (PYHKIIUH.
5 (DopMyITbI IS Ha- 4 Dopmynuposams ¥ 10Ka3bIBATh TCOPEMBI: CHHYCOB,
X 0K IEHHS TIIOIIaIH [KOCHHYCOB, CJICICTBHS U3 TCOPEMbI KOCHHYCOB U CHHY-
TpeyroJbHUKA COB O IUIOIIAJH ONMCAHHOTO MHOTOYTOJIbHHKA.
KoHTposibHas 1 3anucvigams M TOKa3bIBATh GOPMYIIBI JIJIsI HAXOXKIE-
paborta Ne 1 HYS UIOILAAU TPEYTOJbHUKA, PAJIUyCOB BIIMCAHHOM




11 ONTMCAaHHOW OKPYKHOCTEH TPEYTOJIbHUKA.
[ Ipumensms N3ydeHHBIE ONIPEEIICHUS, TEOPEMBI
i1 hOpMYJIBI K PEILICHHUIO 3a1a4

IIpaBuiabHbIE
MHOTI0YIr0JIbHUKH

[ IpaBuiIbHBIE MHO-
rOYyrOABHHUKH U UX
CBOICTBA

[ [osicHAmMb, YTO TAKOE LIEHTP U LIEHTPAIIbHBIH yron
[IPaBUIBHOTO MHOTOYT'OJIBHUKA, CEKTOP W CETMEHT

[Kpyra.

J[JIMHA OKPY>KHOCTH.
[Tnomane kpyra

Dopmynuposamy.

onpedenenue IPaBUILHOIO MHOTOYT OJIBHUKA,;

ceoticmea PaBUIIBHOTO MHOTOYTOJIBHUKA.
0KA3b16aMb CBOMCTBA MPABUIIBHBIX MHOTOYTOJILHU -

KonTponbHas
pa6ota Ne 2

[xoB.

3anuceieams 1 pazbACHITH POPMYIIBI JUTUHBI OKPYXK-
HOCTH, IUIOLIAZN KPyTa.

3anucvisams M 1OKa3bIBATh GOPMYIIBI JUTUHBI TYTH,
[1T0Ia 11 CEKTOPA, (POPMYIIBI T HAXOKICHUS PaJI-
[yCOB BITCAHHOM M ONMMCAHHOW OKPYXXHOCTEH paBUIIb-
HOTO MHOTOYTOJIbHHKA.

Crmpoums ¢ TOMOIIBIO IIMPKYJIS ¥ TMHEHKH NpaBUIIbHBIE
TPEYTrOJIbHUK, YETHIPEXYTOJIbHUK, IECTHYTOJIbHUK.

[ Ipumerams NU3y9eHHBIE OIIPE/ICIICHUS, TEOPEMBI

11 GopMyJITBI K PEIICHHUIO 33129




1 |2 3 4
JexapToBbl 1
KOOPAUHATHI
8 |PaccrosiHue MEeXIY 3 Onucvisams NPSIMOYTOIBHYIO CHCTEMY KOOPMHAT.
TBYMSI TOUKaMH C Dopmynuposams: ONpeeICHAE yPaBHEHNS (PUTYPBI,
3aTaHHBIMU KOOP/IHU- HEOOX0IMMOE 1 IOCTATOYHOE YCIOBHS MapalieIbHOCTH
Hatamu. KoopauHaTh ITBYX TPSIMBIX.
CepEIMHBI OTPE3Ka 3anuceieams 1 TOKa3bIBATh (POPMYIBI PACCTOSHUS
MEK/Ty IBYMsI TOYKaMH, KOOPJMHAT CEPEMHBI OTPE3-
9 |YpaBHeHHE QUTYPHL. 3 [a.
Y paBHEHHE OKPYX- Bb1600ums ypaBHEHHE OKPYKHOCTH, 00IIiee ypaBHEHHUE
HOCTH psIMOIA, ypaBHEHHUE MIPSIMOH € YIIIOBBIM KO3 GHUIINEH-
TOM.
10 [YpaBHeHue 2 V{oka3vleams HEOOXOIUMOE U IOCTATOYHOE YCIIOBHS
psimMoit [MapauIeIbHOCTH IBYX MPSIMBIX.
[ Ipumenams N3y4CHHBIE OLIPE/ICIICHUS], TEOPEMBI
11 [Yrnosoii ko3 duiu- 2 1 GOpMyIIBI K pEIICHHIO 3a/1a4
CHT IIPSIMOI
KonTponbHas 1

padoTa Ne 3




Onucvieams TTIOHATUS BCKTOPHBIX U CKAJIAPHBIX BEJIU-
[UWH. I/IHJ'IIOCTpI/IpOBaTL TMOHATHUE BEKTOPA.

Dopmynuposams:.
onpedenens. MOy BEKTOpa, KOJUIMHEAPHBIX BEK-
TOPOB, paBHBIX BEKTOPOB, KOOPIUHAT BEKTOPA, CYMMBI

BCKTOPOB, Pa3HOCTU BEKTOPOB, IPOTUBOIIOJIOXKHBIX
BCKTOPOB, YMHOKXCHUA BECKTOPA Ha YHCJIO, CKAJIAPHOT'O

[IPOU3BEICHHS BEKTOPOB,
ceolicmea: PaBHBIX BEKTOPOB, KOOPAWHAT PaBHBIX BEK-
TOPOB, CIIOXKEHHSI BEKTOPOB, KOOPAMHAT BEKTOPA CyMMBI

1 BEKTOpPa Pa3HOCTHU [IBYX BECKTOPOB, KOJUIMHCAPHBIX
BCKTOPOB, YMHOXXCHUSA BEKTOPA HA YHUCIIO, CKAJIAPHOT'O

BexTopnl 14
12 [[TonsTHe BeKTOpa 2
13 [KoopauHathl BekTOpa 1
14 [CnoxeHue U BbIYMTA- 4
HIIe BEKTOPOB
15 [YMmHOXeHHUEe BeKTopa 3
Ha YKCIIO
16 [CkamspHOE IIpoH3Be- 3
[ICHUE BEKTOPOB
KonTponbHas 1
paboTa Ne 4

IPOM3BEICHUS JIBYX BEKTOPOB, IIEPIIECHIUKYISIPHBIX
BEKTOPOB.

Vloka3bl6ams TEOPEMBL: 0 HAX0XKICHUHM KOOPJMHAT BEK-
Topa, 0 KOOPIAMHATAX CYMMBI U Pa3HOCTH BEKTOPOB, 00
yCIIOBUH KOJUTMHEAPHOCTH JBYX BEKTOPOB,

0 HAXOXKACHNH CKAJSIPHOTO MPOU3BEACHUS IBYX BEKTO-
[pOB, 00 YCIOBUH MEPIIEHANKYIIPHOCTH.

Haxoo0ums KOCUHYC yTila MEXIY IByMS BEKTOPAMHU.

[ Ipumensams N3ydeHHBIE ONPEICICHNUS, TEOPEMBI

i1 (hOpMYJIBI K PEILICHHUIO 3a1a4




1R 3 4
I'eomerpuueckue 10
npeodpa3oBaHus
17 |Ismwxkenwue (mepeme- 3 [ Ipuooums ipuMepsl mpeodpazosanus ¢uryp. Onu-
[IeHue) QUTYPHL. coleams TIpeoOpa3oBaHust QUTYp: TapaIUICITBFHBIN T1e-
[TapaiensHbIH Te- [peHOC, OceBast CHMMETPHS, IEHTPaJIbHAS CHMMETPHS,
peHoC [TOBOPOT, TOMOTETHS, OJI00HE.
Dopmynuposamy.
18 [OceBas cummeTpus 2 onpedenenysi: TBIKCHUS; PaBHBIX (UTYp; TOYEK,
CMMETPHYHBIX OTHOCUTEJIEHO NPSIMOIL; TOUEK, CUM-
METPUYHBIX OTHOCHTEJIFHO TOUKHU; (PUTYpBI, IMEIOIIEH
19 |lenrtpampHas cHUMMe- 2 P o ’ (Iv) M =
0Ch CUMMETpHUH; (DUTYPBI, UMEIOLICH LIEHTP CUMMe-
rpus. [loBopor TPuH, PP, HICH HeHTP
TpUK; OAOOHBIX UTYD;
20 [Fomorerus. [Tomobue 2 colicmea: ABWKEHNS, TTapaIeIbHOTO IEpeHoca, oce-
buryp BOW CHMMETpUH, IIEHTPAIbHON CHMMETPHH, ITI0BOPOTa,
rOMOTETHH.
KoHTponbHas 1 /oka3bleams TEOPEMBL: 0 CBOMCTBaX IapajuielIbHOTO
paGorta Ne 5 [IEpeHoCca, OCEBOM CUMMETPUHU, LIEHTPAIbHON CUMMeE-

TpUH, TOBOPOTa, TOMOTETHH, 00 OTHOIICHHUH IJIOMIAICH
0JOOHBIX TPEYTrOJIHHUKOB.

[ Ipumensims U3Y9CHHBIC OMIPECIICHIS, TEOPEMBI

1 GOPMYIIBI K PEIICHUIO 3a/1a4




HavajabHble cBe1eHUA
Mo cTepeoMeTpHu

21 [IpsaMas nmpusma.
[ lupamuna

Cmpoumb: 1300pakeHus! MPOCTPAHCTBEHHBIX GUryp:
[ky0a, mpsSIMOYTOJILHOTO MapaJljieienunesa, MMpaMuIbl,

22 [ [mnuaap. Konyc.
[[Tap

pU3MBbI, KOHYyCa, [1apa.
HaxoO0umu: 311eMEHThI IPOCTPAHCTBEHHBIX (QUTYD

KoHTposibHas
paborta Ne 6

IloBTOpEHUE
U cHCTeMaTH3alus
y4eOHOro MaTepuaia

YpakxHeHus 1J1 NOBTOpE-
HIS Kypea 9 kacca

ToroBasi KOHTpOJIbHAS
pabota







