


IHosicuuTeabHAdA 3aNMCKa

[InanupoBaHue COCTABIEHO Ha OCHOBE Y4e€OHOM MporpaMMsl Juisi 0011e00pa3oBaTeNbHbIX KO,
IMMHa3MH, JuneeB: Maremaruka: mporpamMmel 5-9 kiaccel /A.I. Mep3snsik, B.b. ITononckuii, M.C.
Sxup, E.B. Bymko. - 2 usn., mopad. -M.: Benrana-I'pad, 2013. — 112 c. ISBN 978-5-360-03890-0/,
pexoMeH0BaHHOK [lemapramMeHTOM 00mIero cpeaHero oOpa3oBaHMs MMHHUCTEPCTBA OOpa3OBaHHS
Poccuiickoit @enepanuu.

[IpencraBnennple mporpamMMmbl 1Mo Kypcam anreopsl (7-9 kmaccel) u reomerpun (7-9 kmaccer)
CO3/IaHbl Ha OCHOBE MPOrpaMMbl IO MaTeMaTHKe s CpelHed IIKojbl, paszpaboranHou A.T.
Mepsnskom, B.b. Ilononckum, M.C. SkupoM - aBTOpaMu y4yeOHHMKOB, BKIIOYEHHBIX B CHCTEMY
«AJTOPUTM yCTIeXay.

CootBeTcTBYET (hepepalbHOMY TOCYJApPCTBEHHOMY OOpPa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO
o6iero oopasosanwus (2010 r.).

Pabouass mporpamma OpHEHTHpOBaHAa Ha HCIOJIb30BaHUE yueOHuka «l'eomerpus 9 kimace»:
Y4eOHHK JJIs ydarmmxcsi 001meoopa3oBaTenbHbIX opranusanuii / A.I'. Mepzisik, B.b. Tlomonckuii, M.C.
Sxup. — M. : Benrana-I'pad, 2014 — 2020 1.

O0mas xapakrepucTuka yue0HOro Kypca

I'eomeTpust — OAMH U3 BaKHEUIIMX KOMIIOHEHTOB MaTeMaTH4YECKOTr0 00pa30BaHMsl, HEOOXOMMBIii
Ul TpUOOpETeHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M IPAKTUUYECKU 3HAYMMbBIX YMEHUH,
(bopMHpOBaHUS S3bIKA ONMHUCAHUSA OOBEKTOB OKPYKAIOIIErO0 MHUpA, A Pa3BUTUS MPOCTPAHCTBEHHOI'O
BOOOpa)KE€HUS U MHTYMIIMHM, MaTEMaTHUYECKON KYJbTYpBI, JAJI ICTETUYECKOTO BOCIUTAHUS YyYalllUXCS.
M3yueHne reoMeTpuu BHOCUT BKJIaJ B Pa3BUTHUE JOIMUYECKOrO MBINUICHUS, B (POPMHUPOBAHUE TOHATHUS
JI0Ka3aTeNnbCTBA.

I'eomeTpus sBisge€TCS OAHMM M3 ONOPHBIX LIKOJIBHBIX IIPEIMETOB. ['eoMeTpuueckue 3HaHHUS W
YMEHHUSI HEOOXOAWMBI UI WM3YYEHUsS JAPYIHX MIKOJIBHBIX MUCHUIUIAH ((pu3uKa, reorpadusi, XAMHUS,
nHpopMaTHKa u ap.).

OpaHON U3 OCHOBHBIX LIE€JI€H M3YYEHMs] TEOMETPUHM SBJISETCS PA3BUTHE MBILUIEHUS, IPEKIE BCETO
¢dopmupoBaHue aOCTPAKTHOTO MbIIUICHUS. B mpouecce wu3ydeHuss TIeoMeTpuu (OpPMUPYIOTCS
JIOTUYECKOE U aJITOPUTMUYECKOE MBIIIJICHHE, a TakKe TaKue KayecTBa MBIIUICHUS, KaK cuja U
I'MOKOCTb, KOHCTPYKTUBHOCTh U KDUTHYHOCT.

OOyuenne reoMeTpuu MAa€T BO3MOXHOCTh ULIKOJIBHMKAM HAy4YMTbCS IUIAHUPOBATH CBOO
NESATENIBHOCTh, KPUTUUECKH OLIEHUBATh €€, IPUHUMAaTh CaMOCTOSITENIBHBIE PEIICHUs, OTCTauBaThb CBOU
B3TJISABI M YOSIKICHHUSI.

B nmnpomecce wu3yueHuss IeOMETpUM IIKOJIBHUKM Y4YaTcs H3JIaraTb CBOM MBICIM SICHO U
HCYEpIbIBaOIIe, MPUOOPETAIOT HABBIKM UYETKOTO BBIMOJHEHUS MaTeMaTHYECKHX 3alucei, Ipu 3TOM
UCIOJIb30BAaHUE MATEMAaTHYECKOrO S3bIKa MO3BOJSET Pa3BUBATH y YYaIlUXCSA TPAMOTHYIO YCTHYIO W
MIMCBMEHHYIO peUb.

3HaKOMCTBO C HCTOpPMEH pa3BUTUS TEOMETPUM KaKk HAayKd (QOpPMHpPYET Yy YYalIUXCs
MIPE/ICTaBICHMS O TEOMETPUHN KaK YaCTH O0IEeYeIOBEYECKON KYbTYpBHI.

3HAUUTENbHOE BHUMAaHHE B H3JIOKEHHU TEOPETHUECKOTO MaTepualla Kypca YIEeIseTcsl €ro
MOTHBAIIMM, PACKPBITHIO CYTH OCHOBHBIX MOHSTHM, Hael, meronoB. OOydeHune MocTpoeHO Ha 0ase
TEOPUM PA3BUBAIOLIETO OOYYEHHs, YTO JOCTHraeTcs OCOOEHHOCTSAMHU H3JI0KEHUS TEOPETUYECKOro
MaTepuaiga U YNpaXHEHUsIMH Ha CpaBHEHHE, aHallu3, BbIIEJIEHHE TJIABHOTO, YCTAaHOBJICHHE CBS3eH,
KJ1accu(UKaLMIO, I0Ka3aTeIbCTBO, 0000IIEHNE U CUCTEMATH3AIHIO.

Coneprkanue Kypca reoMeTpur B 9 Kilacce MpelCTaBlIEHO B BUJE CICIYIOIINX COJEPKATEIHHBIX
paznenoB:  «l'eomerpuyeckue  ¢gurypb», «H3mMepeHne  reoMeTpM4YecKMX  BEJHMYHHY,
«KoopanHareny, «Bekropbl», «I'eomeTpHusi B HCTOPUYECKOM Pa3BUTHH.

Conepxanue paznena «I'eomeTpuyeckue GUIypbD» CIYKUT 0a30i A NalbHEHIIET0 U3yUSHUS
ydamumucs reomerpun. M3ydenne marepuana cnocoOcTByeT (GOpPMUPOBAHMIO Yy yUYalIUXCA 3HAHUU O
reoMeTPHUECKO (Urype Kak BaKHEHIIeW MaTeMaTH4ecKOW MOJENH JJIs ONMMCAHUS PealbHOro MHUpA.
['maBHas 1enp JaHHOTO pa3jiena — Pa3BUTh y yYalIUXCs BOOOpPaKEHUE U JIOTHYECKOE MBIIUICHUE ITyTeM



CHUCTEMATHYECKOTO H3y4YEHHUS CBOWMCTB T€OMETPHYECKUX (UTYp M TPUMEHEHHS JTHX CBOWCTB TP
pelIeHUU 3a7a4 BBIYUCIHUTEIBHOIO M KOHCTPYKTHBHOTO Xapakrepa. CyllecTBeHHash pojb MpHU 3TOM
OTBOJIUTCS PA3BUTHIO T€OMETpUUYECKON HHTYUIIMH. COYeTaHHe HATJISTHOCTH C (DOPMATBHO-TIOTUYECKHM
MOAXOOM SIBJISIETCSI HEOThEMJIEMOM YaCTh0 TEOMETPUUYECKUX 3HAHUI.

Conepxxanne pasnena «U3mMepeHHe reoMeTpUYECKHX BeJIHMYMH» pPaCHIUpPSICT U yriayosseT
MPEJICTABICHHUS y4yalluXcs 00 WU3MEpeHHsIX [UIMH, VyIJIOB H Iulomaned ¢uryp, cmocoOCTByeT
(hOpMHUPOBAHHIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX KaK MPU PEIICHUH T€OMETPUYCCKUX 3aJ1a4, TaK
¥ B TIOBCEJHEBHOM JKMU3HH.

Conepxxanne pasnenoB «KoopauHatbl», «BeKTOpbI» pacimupseT U yiuTyOJseT ImpeacTaBICHHS
ydammxcss O METOJe KOOpAWHAT, pPa3BUBAET YMEHHE MPUMEHATh anreOpanduecKuil ammapar mpH
pELICHUH TEOMETPUYECKUX 3aa4, a TAKXKE 3a7a4 CMEKHBIX TUCIUTLINH.

Paznen «I['eomMeTpusi B HCTOPUYECKOM PA3BUTHM», COJCPKAHUEHKOTOPOTO (parMeHTapHO
BHEJIPEHO B M3JIO)KCHHHM HOBOTO MaTepuajia Kak CBEACHHUS 00 aBTOpax M3ydaeMbIX ()aKTOB U TEOPEM,
HCTOPUU UX OTKPBITHS, MpeIHa3HaueH s (OPMUPOBAHMS TMPEIACTABICHUNA O TEOMETPUU KaK YacTh
YEJIOBEUECKOU KYJIbTYPBI, U OOIIET0 Pa3BUTHSI MIKOJbHUKOB, IS CO3/IaHUS KYJIbTYPHO-HCTOPHIECKOM
cpeabl 00y4YeHHUs.

YyeOHo-TeMaTHYeCKHIl IIJIAH

Ne/m | U3ygaemblit Mmatepua Kou-Bo wacos KonnuecTBO KOHTPOIBHBIX
pabor

Pemenue TpeyroabHUKOB 16 1
[TpaBunbHBIE 8
MHOTOYTOJIbHUKH

3 | [exapToBbl KOOpAWHATHI 11
BekTopsl 12

5 | ['eomerpuueckne 13 1
npeoOpazoBaHus

g | [loBropenune u 7 1
cucTeMaTH3anus yueOHoro
MaTepuaia

Utoro 67 6

B paGoueii mporpamme npeaycMoTpeHo 6 KOHTPOIbHBIX padoT.
KonTpoJsbHbie padoThl 10 TEMaM:

1. «PemeHue TpeyroabHUKOBY.

2. «lIpaBWIIbHBIE MHOTOYTOJIEHUKHIY.

3. «/lexkapTOBBI KOOPUHATHI.

4. «BexTops».

5.  «l'eomerpuueckue npeoOpa3oBaHUM .
6. HTtoroBas KOHTpOJIBHAs paboTa

MecTto y4eOHOro Kypca B y4eOHOM IIaHe
CormacHo ¢eaepanbHOMy 0a3MCHOMY YYEOHOMY TUIaHY ISl 00IIe00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit @enepannu Ha U3yueHue reoMeTpu B 9 Kiacce OTBOIUTCS 67 yacoB U3 pacyéra 2 yaca B
HEJICITIO.



IIpenmosiaraembie pe3yJbTaThl 0CBOEHHSI Y4eOHOI0 Kypca
N3ydyeHne maTeMaTHK{d 1O JaHHOW MporpaMMe CHocoOCTBYET (OPMHUPOBAHUIO Y YUALUXCS
JUYHOCHIHBIX, MEMAanpeoMemHubvlX, HNPEOMEMHbIX pe3ynbmamos 00yueHus, COOTBETCTBYIOIINX
TpeboBanusM DenepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpa3oBaHHs.

JIn4yHOCTHBIE pe3yJIbTaThI:

1) BocnHMTaHHE POCCTUHCKOW TIpaXJAHCKOW HJICHTUYHOCTH: NAaTPUOTHU3MA, yBakeHUs kK OredecTBy,
OCO3HAHUs BKJIaJ]a OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOLICHUE K YUCHHIO, TOTOBHOCTD U CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHIO
caM000pa30BaHUIO Ha OCHOBE MOTHBALIMU K O0YUYEHUIO U T03HAHMUIO;

3) 0CO3HaHHBII BBIOOD M MOCTPOCHUE JabHEHINCH HHIMBUIYaIbHON TpaeKTOpUH 00pa3oBaHus Ha Oa3ze
OPUEHTUPOBKU B Mupe npodeccuil U NpodecCHOHATIbHBIX NPEANOYTEHHH C y4eTOM YCTOWYMBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAaKXKEe HAa OCHOBE (POPMHPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K
TPYLy, PA3BUTHUE OIBITA y4aCTUS B COLUAIBHO 3HAYMMOM TPYACE;

4) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YICOHOH U MaTeMAaTHYECKOM JCITEIIbHOCTH;

5) KpUTUYHOCTH MBIIUICHHS, HHUIIUATUBA, HAXOAYUBOCTh, AKTUBHOCTh HPH PELICHHH T'€OMETPUYCCKUX
3a1a4.

MeranpeamerHbie pe3yJbTaThl:
1) ymeHHe caMOCTOSTENBHO ONPENENTh LeId CBOEro 00y4eHusi, CTaBUTh U (OPMYIHUPOBATH IS ceOst
HOBBIE 33J]a4l U yyeOe, pa3BUBATh MOTUBBI U MHTEPECHI CBOEH [T03HABATEIBHOMN AESITEIbHOCTH;
2) yMeHue COOTHOCUTb CBOM JEHCTBHS C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOCH JEATENBHOCTH B MPOIECCE JAOCTHKEHHS PEe3yJIbTaTa, ONMPEACsTh CIIOCOObI ACWCTBUI B paMKax
IPE/UIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHPOBATh CBOM JEHCTBUS B COOTBETCTBUHU C
W3MEHSIOLIENCS CUTYyallue;
3) yMeHus  ompeaenATb  IOHATHSA, co3JaBaTb  OOOOIIEHHUS,  YCTaHaBIMBAaTh  AHAJIOTHUH,
KJ1accu(UIMPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T Kiaccu(DUKaLuy;
4) ycraHaBIMBaTh IPUYUHHO-CJIEJCTBEHHBIE CBSI3M, IIPOBOJIUTH JOKA3aTEIbHOE PACCYXAEHUE,
yMO3aK/Iro4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JI€JaTh BHIBOJIBI;
5) yMeHue WJUIIOCTPUPOBATH H3yUEHHBIE TIOHATHS M CBOICTBa (UTyp, ONpOBEpraTth HEBEpHBIE
YTBEPKICHHUS;
6) KOMIIETEHTHOCTb B 00JIACTH UCIOIb30BAHUS MHPOPMALTMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;
7) nepBOHaYaIbHbIE MIPEACTABICHUS 00 HIEIX U O METOJaX F€OMEeTPUU KaK 00 YHUBEPCAILHOM SI3bIKE
HayKU U TEXHUKH, O CPEICTBE MOJAECIUPOBAHUS SABJICHUI U IIPOLIECCOB;
8) yMeHHMe BHJETh TI'€OMETPUUYECKYIO0 3a/Jadyy B KOHTEKCTE NpOOJEMHOM  CHUTyallud B JpPYTrHUX
TUCLUIUINHAX, B OKPYXKaIOLIEeH KU3HU;
9) yMeHHMe HaxOOUThb B pa3IMYHBIX MCTOYHMKAX HH(POpMalLMI0, HEOOXOIUMYIO ISl peLIeHUs
MaTeMaTHYeCKUX Mpo0JieM, U MPEACTaBIATh €€ B MOHATHOW (hopMe, MPUHUMATh PEIICHUE B YCIOBUIX
HEMOJIHOM WM U30BITOYHON, TOUHOM UITH BEPOSITHOCTHOW MH(OpMaLnu;
10) ymeHHMe MOHMMaTh M HMCIIOJIb30BaTh MaTeMaTUYECKHE CPEJICTBA HAIJISIHOCTH (YepTexXH, TaOIHIIbI,
CXEMBI U JIp.) AJIsl WILTIOCTPALUY, HHTEPIIPETAllu, apryMeHTalllH;
11) ymeHue BBIABUraTh TUIIOTE3bI IPU PELISHUH 33/1a4 U IOHUMATh HE00XO0AUMOCTh UX MPOBEPKH;
12) nmoHuMaHue CYIIHOCTH aJTOPUTMHUYECKUX MPEANHCAHUNA U yMEHUE JeHCTBOBAaTh B COOTBETCTBUU C
[IPEAJIOKEHHBIM AJITOPUTMOM.

IIpenmeTHbIe pe3yabTaThl:
1) oco3HaHMe 3HAUEHUS] TEOMETPUH JIJIs IOBCETHEBHON )KU3HU YEJIOBEKA;

2) mpeJcTaBlIieHHe O TeOMETPHUU Kak cepe MaTeMaTHIeCKOl JesTeIbHOCTH, 00 dTanax ee pa3BUTHSA, O
ee 3HAYMMOCTH ISl Pa3BUTHUS [IUBHIU3ALNH;



3) pa3BuTHE YMCHMIA paboTaTh ¢ y4eOHBIM MaTEMAaTHYECKMM TEKCTOM (aHAIM3MPOBATh, HM3BJIEKATH
Heo0XoauMyl0 HH(pOpMAIHIO), TOYHO. M TrpaMOTHO BBIpaXaTh CBOM MBICIH C MPUMEHECHHEM
MaTeMaTHYECKOW TEPMUHOJIOTMH ¥  CHUMBOJHMKH, TIPOBOJUTH  KJIACCU(PUKAIUK, JIOTUYCCKHE
000CHOBaHUS,
4) BageHne 6a30BbIM MTOHATUHHBIM aIllapaToM MO0 OCHOBHBIM pa3jieliaM COJICPKaHMUS,
5) cucremaTnyeckue 3HaHUs O PUrypax U UX CBOMCTBAX;
6) MPaKTHYECKU 3HAYUMbBIC T€OMETPUYECKHE YMEHUS W HABBIKUA, YMCHHUE NMPUMCEHSATh MX K PEIICHUIO
reOMETPHUECKUX U HETEOMETPHUUECKUX 3a]1a4, & UMEHHO:
- U300pakaTh GUrypHl Ha TUIOCKOCTH;
- ICTIOJIH30BATh T€OMETPHUCCKHI SA3BIK JJISl ONMUCAHUS IPEIMETOB OKPY)KAIOIIETO MUPA;
- U3MEPSITh JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCISTH ILIOMIAU QHUTYD;
- pacro3HaBaTh U H300pakaTh PaBHBIC U MOJAOOHbIE (UTYPHI,
- BBITOJIHAT TIOCTPOCHUSI TEOMETPHUYECKUX (DUTYP C IIOMOIIBIO IIUPKYJISI U JIMHEHKHY;
- YUTATh M UCIOJIH30BATH HH(POPMAITUIO, IPEJICTABICHHYIO Ha YePTEkKaX, CXeMax;
- IPOBOJIUTH MPAKTHYECKUE PACUCTEHI.
IInanupyemble pe3yJibTaThl H3yUeHUs] reoMeTpuHu B 9 Kiacce
» T'eomerpnyeckue GpUTypbI

OOyyarommiicss HAy4YHTCH:
v/ [0JIb30BaThCsl SI3BIKOM TE€OMETPHU IS ONHCAHUS TPEAMETOB OKPYXKAIOIIETO MHpa M WX
B3aHMHOI0 PACIIONOXKEHHUS;
v/ pacro3HaBaTh M H300pakaTh Ha 4YEPTEkKaX M PUCYHKAX TE€OMETPHYECKHE (QHUIypBl U WX
KOMOHMHAIINH;
KJIacCU(UIIUPOBATh TEOMETPHUECKUE (PUTYPBHI;
HAXOJUTh 3HAYCHMs AJUH JMHEHHBIX 3JIEMEHTOB (UTYp U MX OTHOLICHHS, TPAAYyCHYIO MeEpy
yrioB ot 0° mo 180°, mpumensis ompejeneHus, CBOKCTBA ¥ MPU3HAKE QHUTYp U HX JIEMEHTOB,
OTHOIIEeHUS (uUryp (paBeHCTBO, 01001¢E);
v/ omepupoBaTh C HAYAILHBIMH TIOHATHUSIMH TPUTOHOMETPUM M BBINOJHATH DJIEMEHTAPHBIE
oreparuy HaJ GyHKIUSIMH YTIIOB;
JTOKa3bIBaTh TEOPEMBI;
pelath 3aJaud Ha J0Ka3aTelbCTBO, ONMUpPAsCh Ha M3y4YEeHHbIE CBOMCTBA (PUIYp W OTHOLICHUH
MEXy HOIMH U TIPUMEHSISI U3y4EHHBIE METO/IbI JI0Ka3aTEeIbCTB;
v/ peliath HECIIOXKHBIC HA TIOCTPOCHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOSHHUS C TIOMOIIBIO
LHUPKYJIS U JIMHENKU;
v/ peliath MpoCTeHIre MIAHUMETPHIECKHE 3a/1aUH.

AN

AN

OOyyarommiicst MOJTY4YUT BO3MOKHOCTb:

OBJIA/IETh METOJIOM PELICHMS 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTeNbCTBO: METOJJOM 000U
nproOpecTH ONBIT MPUMEHEHUS anredpanyeckoro U TPUrOHOMETPUYECKOro anmapara;
HAy4YUThCS peniaTh 3a/1a4d Ha MOCTPOEHUE METOJIOM MOJ00us;

npuoOpecTd  OMBIT  MCCIENIOBaHMA CBOMCTB  IUIAHUMETPUUYECKUX (UTYp C€  TOMOIIbIO
KOMITIBIOTEPHBIX IIPOrPaMM;

IprOOPECTH OMBIT BHITOTHEHUS TPOEKTOB.

AN N NN

<\

> HW3mepeHne reoMeTpu4ecKuX BeJHYHH

OOyyarommiicss HAy4YnTCA:
v HMCHOJIBL30BaTh CBOMCTBA IUIOIIAAEH IPH PEIIEHHMH 3a1a4 Ha HAXOKIECHHE JJIMHBI OKPYKHOCTH,
JUTUHBI AYTU OKPY>KHOCTH,
v/ BBIYHCIIATH IUIONIA/N TPEYTOILHUKOB, KPYTOB U CEKTOPOB;
v/ BBIYHCISITH [UTHHY OKPYXKHOCTH U JUTHHY TYTH OKPYKHOCTH;



v/ peniatk 3aJa4M Ha J0KA3aTEIbLCTBO C MCIOIb30BaHUEM (POPMYIT JUTMHBI OKPYXXHOCTH M JUTMHBI
JyTH OKPY>KHOCTH;

v/ peniath NPAKTUYECKHE 3aJauM, CBA3AHHBIE C HAXOXKICHUEM TIEOMETPUYECKUX BETHMYMH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEICTBA).

Oo0yuaromuiicsi MOJy4UT BO3MOKHOCTh HAYUYHTHCH:
v/ BBIUUCIIATH IUIOM@AAH QUIYp, COCTABIEHHBIX U3 KPyra U CEKTOpa;
v/ BBIUUC/IATH IUIOMIAJAM MHOIOYTOJBHUKOB, HMCIHOJB3Ys OTHOIICHHS PAaBHOBEIUKOCTH W PaBHO
COCTaBJICHHOCTH;
v IPUMEHATh anreOpanyecKuii ¥ TPUIOHOMETPHYECKUI ammapar Opd pEIICHHW 3a1ad  Ha
BBIYHMCIICHHE TIIOIIA/ I MHOTOYTOJIbHUKOB.
» Koopaunarsl

OOyyarommiicss HAy4YUTCA:
v/ BBIYHCIIATH JUIMHY OTPE3Ka MO KOOPAMHATAM €r0 KOHI[OB; BBIYUCIATH KOOPIMHATHI CEPEIUHbI
OTpe3Ka;
v/ HCTOJIb30BaTh KOOPIMHATHBINA METO/I JJIsl H3YUCHHSI CBOUCTB MPSMBIX U OKPY)KHOCTEH.

OOy4arommiicst MOJTYYUT BO3MOKHOCTh HAYYHTBCH:
4 OBJIAZACTL KOOPAMHATHBIM METOAOM PCHICHUSA 3aJa4 Ha BEIYUCIICHHUEC U JOKA3aTCIILCTBO,
v/ IpUOOPECTH OMBIT UCTOIb30BAHUS KOMITBIOTEPHBIX MPOrpaMM JJIsl aHAIHM3a YaCTHBIX CIy4acB
B3aUMHOTI'O PACIIOJIOKEHHS OKPYKHOCTEU U NPSAMBIX;
v/ IpuOOPECTH OMBIT BHITIOIHEHHUS IPOEKTOB.

> BekTopsbl

OOyyarommiicss HAy4YUTCA:
4 OonepupoBaTb C BCKTOPAMH: HAXOAWUTb CYMMY MW PA3HOCTb J[IBYX BCKTOPOB, 3aJaHHBIX
reOMETPHUECKH, HAXOAUTh BEKTOP, PaBHbBIN MPOU3BEICHUIO 3aJaHHOT'O BEKTOPA Ha YHUCIIO;
4 HaxXoJuThb IJid BCKTOPOB, 3aJJaHHBIX KOOpJAWHATAMM: JJIMHY BCKTOpPA, KOOPAHWHATBI CyMMBI U
Pa3HOCTH IBYX U 00Jiee BEKTOPOB, KOOPKAMHATHI TPOU3BEACHUS BEKTOPA HA YUCIIO, IPUMEHSS IIPU
HGO6XOZ[I/IMOCTI/I HCpCM@CTHTeHBHBIﬁ, coYeTaTeNLHBINA UITN paCHpeﬂeﬂﬂTeHBHBIﬁ 3aKOHBI,
v/ BBIYHCISIT  CKAJISIPHOE MPOU3BEACHHE BEKTOPOB, HAXOMWTh YroJd MEXKAy BEKTOPaMH,
yCTaHAJINUBATh NEPIEHIUKYISIPHOCTD IIPSIMBIX.

OOyyarommiicst MOJTY4YUT BO3MOKHOCTh HAYUMTHCH:
v/ OBIaJeTh BEKTOPHBIM METOIOM TS PEIICHUSI 3a/1a4 Ha BHIYMCIICHHE U JIOKA3aTENbCTBO;
v/ IpUOOPECTH OIBIT BHITIOJHEHHUS [IPOEKTOB.

Conep:xxanue yueOHOro MaTepuaJia

I'eomeTpuyeckue GUrypsl

- MHOroyroJibHUKH

Cunyc, KocuHyc, TanreHc u kotanrenc yrna ot 0° go 180°. dopmymbl, cBA3bIBaIONINE CHHYC,
KOCHHYC, TAHT€HC U KOTAaHT'€HC OJTHOTO U TOT ke yria. Perenue TpeyroiabHUKOB. Teopema CUHYCOB U
TeOpeMa KOCUHYCOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

N3mepenne reomeTpu4ecKux BeJTUYHH

JnuHa okpyXHOCTH. J[TMHa Tyru OKPY>KHOCTH.

[Tonsarue nnomranu kpyra. [Inomanu cekropa. OTHOLIEHHE TUIOIIAAEH OJOOHBIX (QUTYD.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH

dopmysna paccTOSIHUS MEXIy IByMs ToukamH. KoopauHaTel cepeluHBl OTpe3Ka. YpaBHEHHE
¢burypsl. YpaBHEHHE OKPYKHOCTH U MPSIMON. YTI0BOU KOA(G(ULIUEHT NPSAMOIL.



BexkTopsl

Ilonsitue Bekrtopa. Monyns (mmHa) BekTopa. PaBHble BekTOphl. KosmmHeapHble BEKTODBI.
Koopannats! Bektopa. CioxkeHue U BBIYMTaHUE BEKTOPOB. Y MHOXKEHMs BEKTOpa Ha uucio. CkaaspHoe
IIpOU3BEIeHNE BEKTOPOB. KOCHHYC yIila MeXy IByMsI BEKTOPaMHU.

I'eomeTpuueckne nmpeodpa3zoBaHus

[lonsatue o mnpeoOpazoBanuu ¢urypsl. JlBmwkenue ¢urypsl. Buasl nBmwxeHus ¢Qurypsi:
napajuiesIbHbli IepeHoC, OceBas CHUMMETpHUs, LIEHTpajbHAas CUMMETpHUsA, MOBOpOT. PaBHbIe (urypsi.
I'omoterus. [Tonodue duryp.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

ITocTpoeHne nmpaBMIIbHBIX MHOTOYIOJIbHUKOB. Kak 3apoaunach ujaes KOOpAUHAT.

I1. ®epma, I'. Xuocckuid, A.Ileprckuii, P./lexapT.

OcHOBHBbIE THIIBI Y4€OHBIX 3aHATHI
YPOK U3y4€HHUsI HOBOTO y4eOHOr0 MaTepHarna;
YPOK 3aKpeIyICHUsI U PUMEHEHUS 3HAHUI;
YPOK 0000111a10111ero MOBTOPEHHSI U CHCTEMAaTH3alluy 3HAHUH;
YPOK KOHTPOJI 3HAHUN U YMEHUU.
OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

@opMbI OPraHu3anuM y4eGHOro nmpouecca
WHIUWBHUYyaJIbHAa, (1)pOHTaJH)Ha$I, ImapHasd, rpyImioBasd.

®opMBbI KOHTPOJIS
Texymuii KOHTPOJIb IPOBOAUTCS B OPME TECTOB MIIM CAMOCTOSTENBHBIX PA0OT € LEIIBIO
IIPOBEPKH YCBOEHUS U3Y4aeMOI0 IPOrPaMMHOIO MaTEpHaia; COACPKAHUE ONPEHCIAIOTCS YUUTEIEM C
YUYETOM CTENEHH CI0KHOCTH U3y4yaeMOro Marepuasa, a Takke 0COOCHHOCTe! o0yJaromuxcs Kiacca.
W TOrOBBIi KOHTPOJIH MPOBOAUTCS B POpPME KOHTPOIBHBIX PadOT, pacCUnTaHHbIX Ha 40 MUHYT,
1ocje n3y4eHus: Hanbosee 3Ha4MMBbIX TEM IPOTrPAMMBI.

Kpurepun oneHKH ypOBHS JOCTHKEHHI 00y4a0ImXxcst
OneHka yCTHBIX OTBETOB 00y4aI0IMXCS
OTBeT OLICHMBAETCH 0TMETKOM «5», eC/IH YYCHHK:

- IIOJIHO PACKPBLI COoZiepKaHie MaTeprala B 00beMe, MPeJyCMOTPEHHOM MTPOrpaMMOi M yUeOHHUKOM;

- W3JI0KWI MaTepHaJl TPAaMOTHBIM SI3BIKOM B OIPENEICHHON JIOTMYECKOMN ITOCIEN0BATEIBHOCTH, TOYHO
UCIIONB3Ys CIEIUAIbHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

- IPABWJIBHO BBIITOJIHWII PUCYHKH, YEPTEKH, COITYTCTBYIOINE OTBETY;

- IIOKasaJl YyMEHHUE WIUIIOCTPUPOBATh TEOPETUYECKHUE IIOJIOKEHUS KOHKPETHBIMU IIPUMEPAMH,
IIPUMEHATH UX B HOBOM CUTYAallUH IPU BBIIIOJIHEHUH ITPAKTHYECKOTO 3aaHus;

- IPOIEMOHCTPUPOBAJI YCBOEHHE PaHEe U3YUYEHHBIX COMYTCTBYIOIIMX BOIIPOCOB, C(hOPMUPOBAHHOCTh U
YCTOMYHMBOCTD UCIIOIB3YEMBIX IIPY OTBETE YMEHUH U HABBIKOB;

OTBEYAJI CAMOCTOSITEIIHLHO 06€3 HAaBOJISAIIMX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OJHA-/IB€ HETOYHOCTH IPHU OCBELIEHWH BTOPOCTEIEHHBIX BOIPOCOB WJIM B PHUCYHKaXx,
4YepTekKax M T.1., KOTOPBIE YYEHUK JIETKO UCIIPABUII 110 3aMEYAHUIO YYUTEIS.

OTBeT olIeHUBAETCSI OTMETKOM «4», eCJIn:
- YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I${M Ha OTMCTKY «5 », HO IIpX 3TOM UMECT OJJUH U3 HEAJOCTATKOB

(B H3JIOKCHUN HOIYIICHbI HeOOoIbIINe HpO6CJIBI, HC NCKa3uBHIUC COACPIKAHUC OTBETA WM NOIYIICHBI
OAWH-JIBa HEAOYETA IIPU OCBCIICHHUU OCHOBHOI'O COACPIKAHUA OTBETA, UCITPABJIICHHEBIC ITOCJIC 3aMCUYaHUSA



YUHUTEIA);
- - JIOIYIICHHI omMOKa Win 60jee ABYyX HEIOYETOB MPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB HIU B
PHUCYHKaX, YepTexkax, JIETKO UCIPABICHHBIX M0 3aMEYAHUIO YUUTEJIS.

OtmeTka «3» cTaBHUTCA B CICAYIOIUX ClIy4dasaXx:

— HEIOJIHO WJIN HETIOCIIe1I0BaTeIbHO PACKPBITO COJAEpkKAHNE MaTepHaia, HO IOKa3aHo obliee
IIOHMMAaHHE BOIIPOCA U NPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE [ JAJIBHEUILIETO YCBOCHUS
IIPOrPaMMHOT0 MaTe€pHaa;

— UMEJHCh 3aTPYIHEHHSI WIH JOMYIICHBI OIIMOKU B ONPEACTICHUN OHATHH, UCTIOIb30BaHUH
CIIELIMAJIbHOM TEPMHUHOJIOTHH, YEPTEXkKaX, BBIKJIAIKAX, UCIIPABICHHBIE II0CIIE HECKOIBKUX HABOISIINX
BOIIPOCOB Y4MTEJIS;

— YYallUKCs HE CIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMH IIPU BBIIIOJIHEHNUN
MPAKTUYECKOTO 33/1aHNUs1, HO BBITIOJIHIII 33/1aHUS 00s3aTEILHOTO YPOBHS CIIOKHOCTH 110 IaHHOH TeMe;
— [IpY 3HAHUU TEOPETHUECKOro MaTepHala BbIsIBJIEHA HE0CTaTOYHAs CHOPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CJACAYIOMIUX CIAYYAAX:

- HE PaCKpBITO OCHOBHOE COJIEp)KaHHe YUEOHOT0 MaTepuarna;

- OOHapy)XeHO HE3HAaHWE WM HENOHHMAaHWE YYEHHUKOM OOoIbleil HiIM Hamboliee BaKHOM YacTH
y4eOHOTO MaTepuana;

- JIOMYIIEHBI OMKUOKH B OIMpPEIeICHUH MOHITUM, IPU UCIIOJIb30BAHUHM MAaTEeMAaTUYECKON TEPMHUHOJIOTHH,
B pHcyHKax, qepTen(ax, B BBIKJIAJKaX, KOTOpI)Ie HEC I/ICHpaBJ'IeHBI IIOCJIC HCCKOJIBKHUX HABOIAIINX
BOIIPOCOB YUHUTEJIS.

OtMeTKa «1» cTaBUTCS, €CJIN:
- YICHHK OOHAPYKHJI TIOJTHOE He3HAHNE U HETIOHMMaHUE U3ydaeMoro y4eOHOTro MaTepraina Wil He CMOT
OTBETUTbH HU HA OJMH U3 MMOCTABJICHHBIX BOMIPOCOB M0 U3y4aeMOMY MaTepuaiy.

Ouemca KOHTPOJIBHBIX H CAMOCTOATEJIbHBIX MHCbMEHHDBIX paﬁoT

Ormerka "S" craBuTCH, €CJIM YYCHUK:
- BBIIIOJIHWJI paboTy 0e3 oMOOK U HEJJOUETOB B TPEOyeMOM Ha «OTIUYHOY» 00BEME;
- JIoITycTUII He 0oJiee 0IHOTO HeJo4eTa B TpeOyeMOM Ha «OTIMYHOY» 00beME;

Owmetka "4" cTaBUTCS, €CJIM YY€HHK BBIMOJTHUI pabOTy MOJIHOCTHIO, HO JOMYCTHI B HEH:

- He OoJsiee oAHOM HerpyOoil OIMOKH U OJTHOTO HEJoUeTa B TPEOYEMOM Ha «OTJIMYHO» 00BEME;
- WM He OoJiee Tpex HEJJOUETOB B TPeOyeMOM Ha «OTIUYHO» 00beMe.

Omertka "3" craBuMTCS, €C/IM YYeHMK IPABUIHHO BBIIOJIHWI HE MEHEE IIOJIOBUHBI PA0OTHI WIIH
JOIMYCTHIL:

- He OoJee IByX TpyOBIX OIMOOK B TpeOYyEMOM Ha «OTJIMYHO» 00BEME;

- WK He OoJiee OTHOM TPyOOi U OHOM HETPYOOU OMTMOKM U OJTHOTO HEJIOYETa;
- WM He OoJiee IBYX-TpeX HerpyObIX OIHOOK;

- WM OJTHOU HerpyOoi omnOKH U TpeX HEeI0YETOB;

- WIM IIPU OTCYTCTBUH OIIMOOK, HO TPU HAJIMYUH YETHIPEX-TIATH HEJOUETOB.

OTMmeTKa «2)» CTABUTCHA, €CJIN:
- }IOHYHIGHI)I CymeCTBeHHBIe OHII/I6KI/I, ITOKa3aBIINuEC, 4YTO yqanmﬁc;[ HEC BJIaAccT O6$[33TGJ'H>HI)IMI/I
YMEHUSIMU 110 JAaHHOW TeME B MOJIHOU Mepe.



OtmeTka «1» cTaBUTCA, €CJIM:
- paboTa moxa3zaya MojHOe OTCYTCTBHUE Y y4alllerocsi 00s3aTebHBIX 3HAHUN U YMEHHI 110 pOoBepsieMOi
TEME WJIM 3HAYUTEIbHAs YacTh paOOThI BBHITIOJIHEHA HE CAMOCTOSITEIHHO.

Ob6mas kiaccupurkanus omudoK
I'pyObiMu cuuTaroTCsl OIIUOKM:

HE3HAHWE OMpPEICNICHUSI OCHOBHBIX TOHSATHH, 3aKOHOB, MIPABWJI, OCHOBHBIX TOJIOKEHUH TCOPHH,
He3HaHue (GOpMYyIl, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUN BEIMYUH, SUHUI] UX U3MEPCHUS,
HE3HAHME HAMMECHOBAHUH €IMHUIl U3MEPCHUS;

HEYMEHHE BBIICTIUTH B OTBETE TJIaBHOE;

HEYMCHHE MTPUMCHSITH 3HAHMSI, aJITOPUTMBI JIJIS PEIICHHUS 3a/1a4;

HEYMEHHE JIeNIaTh BBIBOJIBI U 0000IICHUS;

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

MOTePsi KOPHSI MM COXPAaHEHHUE IIOCTOPOHHETO KOPHSI,;

otOpackiBaHuE 03 0OBSICHEHHUI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIMOKH;

BBIYMCIIMTENIBHBIE OMMOKH, €CIIM OHU HE SBIISIOTCS OIUCKOM;

JIOTHYECKHE OIIHOKH.

K Herpy0biM ommokaMm cieayer OTHeCTH:

HETOYHOCTH (POPMYIIUPOBOK, OIPECIICHHUH, MOHITUH, TEOpUH, BBI3BAaHHASI HEMOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEAEIAEMOr0 IOHATHS UIU 3aMEHOM OJHOIO - IBYX U3 3THUX IPU3HAKOB
BTOPOCTEIICHHBIMHY;

HETOYHOCTH TpauKa;

HEPALMOHAIBHBI METOJ PpELICHMs 3aJadd WM HEJOCTaTOYHO IIPOAYMAaHHBIM IUIaH OTBETa
(HapylIeHue JIOTUKH, [T0IMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
HEpalMOHAIbHBIE METO/1bI pa0OTHI CO CIIPABOYHOM U JIPYroM JIUTEpaTypoi;

HEyMEHHUE pelllaTh 3ajaui, BBIMOIHITH 3a/1aHus B OOLIEM BUIE.

Henoueramu sABJIAIOTCA:

HepalOHAIbHbIE IPUEMb] BEIYMCICHUN U TPe00pa30BaHMIA;
HeOpe)KHOE BBIMOJIHEHHE 3aIlCel, yepTexeil, cxeM, rpaukoB.



Kanennapuo-remarndeckoe miaHupoBanue 9 kinacc reometpus (2 4aca B HEEINIO, BCEro 67 4.)

No /it Coneprxkanue yueOHOT0 MaTepuasia Kon-so | Jlata
qacoB | [Inman | dakr
1-2 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 2
yrna ot 0° mo 180°.
3-5 Teopema KOCHHYCOB. 3
6-8 Teopema cuHyCOB. 3
9-11 Pemenue TpeyroibHUKOB 3
12 -15 DopmyJIbl ISl HAXO0XKACHUS IUIOIATN 4
TPEYTOJIbHUKA.
16 KonTponpHas padora Ne 1 1o teme 1
«PemieHne TpeyroabHUKOBY.
17—-20 | [IpaBuiabHBIE MHOTOYTOJIBHUKH M HX 4
CBOMCTBA.
21 - 23 | Jynmua okpyxHOCTH. [Lmomaas kpyra. 3
24 KontponbHas pabora Ne 2 1o Teme 1

«HpaBI/IHBHBIC MHOT'OYT'OJIbHUKW).

2527 | PaccTosiHue MeXIy IBYMsI TOUKAMH C 3

3aaHHBIMU KOOpJWHATaMH.

Koopaunatsl cepeiuHbl oTpe3Ka.

28 —30 | YpaBHeHue Gurypsl. YpaBHeHuE 3
OKPY>KHOCTH.

31-32 | YpaBHEHHUE IPSIMOH. 2

33-34 | YrunoBo#t k03 unmeHT npsamoii. 2

35 KonTponbHas padora Ne 3 o Teme 1

«/lekapTOBBI KOOpAMHATHI HA
IJIOCKOCTI».

36 —37 | Ilonstue BexTOpa. 2




38 Koopaunats! BekTOpa. 1
39-40 | CrnoxxeHue U BEIYUTAHUE BEKTOPOB. 2
41 - 43 | YMHOXXEHHE BEKTOpA Ha YHUCIIO. 3
44 — 46 | CxanspHOE POU3BEICHUE BEKTOPOB. 3
47 Kontponbnas padota Ne 4 o teme 1
«BekTops».
48 —51 | JIBmxeHue (mepemMerienue) Gpurypesl. 4
[TapamienpHbIN TIEPEHOC.
52 -55 | OceBas u neHTpaIbHAS CHMMETPHSI. 4
[ToBopoT
56 —59 | 'omotetus. [Togobue duryp. 4
60 KonTponbnas padora Ne 5 o teme 1
«["eomeTpuueckue npeodpazoBaHUs»
61 [ToBTOpEHME U cucTeMaTH3alus 1
y4eOHOTr0 MaTepuaia 3a Kypc
reoMeTpun 9 kiacca
62 [ToBTOpEHUE 1 cHCTEMaTH3ANHUS 1
y4eOHOro MaTepuasa 3a Kypc
reomeTpun 9 kiacca
63 [ToBTOpEHME U cucTeMaTH3alus 1
y4eOHOro MaTepuasa 3a Kypc
reoMeTpun 9 kiacca
64 [ToBTOpEHUE 1 cHCTEMaTH3ANHUS 1
y4eOHOTr0 MaTepuaia 3a Kypc
reomeTpun 9 kiacca
65-66 [ToaroroBka Kk KOHTPOIBHOU paboTe 2
67 HToroBasi KOHTpOJIbHASA paboTa 1
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