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IIporpamma no reomerpuu 1Jjs 7 — 9 KiaaccoB

0011e00pPa30BaATEIbHBIX YUPEKIACHUH

YMK Mepsasik A. I'., [Tosonckuii B. b., Pabunosuu E. M., SIkup M. C.
CTpykTypa nporpaMmmabl
[Iporpamma BKIIIOUaET TPH pasjena:
1. Ilmanupyemble pe3yJibTATHI H3yYeHUs] Y4eOHOT0 Kypca.
2. ConeprkaHnue Kypca reoMeTrpuu /-9 Kjiaccos.

3. IlpumepHOe TEeMaTHUYECKOE MUIAHNPOBAHME.

JIN4YHOCTHBIE, MeTanpeAMeTHbIe
U NpeIMeTHbIE pe3yIbTaThl
OCBOCHHUS COJICPKAHMS KypCa MATEeMATUKH

N3yyenne MaremMaTukd 110 JAaHHOM  IIporpamme CIIOCOOCTBYET
(bOpMHUPOBAHUIO Y YUAIIUXCS JMYHOCTHBIX, MeTalpeIMeTHbIX, NpeIMeTHbIX
pe3yJabTaTOB OO0Yy4YeHMs, COOTBETCTBYIOIIMX TpeOoBanusiMm DenepaabHOro
rOCyJAapCTBEHHOT0  00pa3oBaTEeNbHOTO  CTaHJapTa  OCHOBHOTO  OOIIETO
oOpa3zoBaHusl.

JIMYHOCTHBIE Pe3yJbTAThI:

1) BOCIIUTaHHWE POCCHUHCKOW TpakIaHCKOW HICHTHYHOCTH: MaTPUOTH3MAa,
yBaXeHUsI K OTE4YeCcTBY, OCO3HAHUA BKJIaJa OTCUECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
0oOyJarommxcsi K CaMOPa3BUTHIO M CaMOOOpa3OBaHUI0O Ha OCHOBE
MOTHUBAIIUU K O0yUEHHUIO U TIO3HAHUIO;

3) OCO3HAHHBI BBHIOOP M IIOCTPOCHHE JAJbHEHINEH WHIANBUIYAIbHON

TpaekTopuu oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKU B MUpe mpodeccuil u



4)

5)

npo(ecCHOHANBHBIX ~ NPEANOYTeHHH ¢ Y4ETOM  YCTOMYMBBIX
MO3HABATENbHBIX HMHTEPECOB, a TakK€ Ha OCHOBE (HOPMHUPOBAHHUS
YBQXUTEJIBHOTO OTHOIIEHUS K TPYAYy, Pa3BUTHE OIbITA Yy4acTHs B
COLIMAJIBHO 3HAYMMOM TPY/E;

yMEHUE KOHTPOJIUPOBATh TMpoOIecC U  pe3yiabTaT y4eOHOH U
MaTeMaTHYECKON EATEIbHOCTH;

KPUTUYHOCTh MBIIUICHUS, UHUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTh MPH

PCHICHUHU MAaTCMAaTHYCCKUX 3a/1a4.

MeTaIIpeI[MeTHLIe pe3yJabTaThl.

1)

2)

YMEHHE CAaMOCTOSITEIbHO OMPEAEIATh e CBOETO OOY4YEHUs, CTABUTh U
dbopmynupoBath I ceOsl HOBBIE 3aJ1aun B yu€Oe, pa3BUBaTh MOTHBHI U
WHTEPECHI CBOEH MO3HABATEIBHOM JEATEIbHOCTH;

YMCHHUC COOTHOCHTL CBOU IIGﬁCTBPIH C INIaHUPYCMBIMHU PC3YJIbTaTaMU,

OCYHICCTBJIATE KOHTPOJIb CcBOEH ACATCIIBHOCTH B IIPOICCCC JOCTUIKCHUA

pe3ynbTara, OnpenesaTh COCOObl IEUCTBUI B paMKaX MPEJIOAKEHHBIX YCIOBUN U

Tp€6OBaHHﬁ, KOPPCKTUPOBATh CBOHU I[CﬁCTBHfI B COOTBCTCTBHH C H3M€HHIOHI€ﬁC5I

CUTyalHEH;

3)

YMCHHUC OIIPCACIIATD IIOHATHUA, CO31aBaTh O606HI€HI/I$I, YCTaHABJIIUBATDb

aHAJIOTUH, KIaCCU(PUIIUPOBATH, CAMOCTOSTEIIBHO BHIOMPATh OCHOBAHUS U

KpUTEPHUH IJIs KllacCU(PHUKaIUK;

4)

5)

6)

7)

YMEHHME YCTaHABJIMBATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKACHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE,
JNEAYKTUBHOE U 110 aHAJIOTUU) U JIEJaTh BBIBOJIBI;

yMEHHUE WLTIOCTPUPOBATh NU3YUYCHHBIC TTOHATHUS U CBOMCTBA (uUTyp,
ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS;

KOMIIETGHTHOCTh B  00JIaCTM  WCTOJB30BaHUS  HUH(POPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTH;

NepBOHAYANIbHBIE MPEACTABICHUS 00 MIEAX U O METOJIaX MAaTeMaTHKHU
Kak 00 yHUBEpPCAJIbHOM S3bIKE€ HAayKd M TEXHUKE, O CpEJCTBE

MOJCIUPOBAHHA SIBJICHUU U IMpOUECCCOB;



8) yMeHue BuUIETh MATEeMaTHYECKYIO 3aJady B KOHTEKCTE MpOOJIEMHOI
CUTYaIlNH B IPYTUX JUCIHIUIMHAX, B OKPYXKAIOMIEH KU3HU;

9) yMeHHMEe HaxOAWTh B  PAa3JIUYHbIX HMCTOYHUKAX  HMHGOPMAIIHIO,
HEOOXOUMYIO JIJISl peHICHUS] MaTeMaTUYECKUX MPOOJIeM, U MPEICTABIATh
e¢ B MOHATHOM (opMe, TPUHUMAThH PEIICHUE B YCIOBUSAX HETOJIHOW WU
U30BITOYHOM, TOYHOU MJTU BEPOSITHOCTHOM MH(pOpMAITUH;

10) yMmeHue TmMOHMMATh ¥ WCIOJB30BATH MATEMAaTHUYECKHUE CPEICTBA
HarsIAHOCTH (rpadvKu, TAaOMUIBI, CXeMbl W Jp.) I HIUIFOCTpaIlvu,
WHTEPIPETAINH, apTYMEHTAIINH.

11) yMeHHWEe BBIABUTATh THIOTE3Bl IPU PEHICHHH 33Ja4d ITOHHMATh
HEOOXOIMMOCTb UX MTPOBEPKU;

12) mnOHUMaHWE CYIIHOCTH AQJITOPUTMHUYCCKHX MNPEANHCAHUNA W yMCHHE
JIECTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3y/ibTaThI:

1) oco3HaHue 3HAUCHHS TEOMETPHUH IS TIOBCETHEBHOM KHI3HU YETIOBEKA,;

2) peICTaBIICHHE O TEOMETPUH KaK chepe MaTeMaTUICCKON JesITeTbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAYUMOCTH JIJIsl PA3BUTHSI LIMBUIIU3AIUY;

3) pasBuTHE YMEHHH paboTaTh C y4EOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHaIM3MpPOBATH, U3BIEKATh HEOOXOAMMYIO HWH(OpPMaILHMIO), TOYHO M TIPAMOTHO
BBIPOKATh CBOM MBICIIM C TPUMEHEHHEM MAaTEMaTUYECKONW TEPMHHOJOTUU U
CHUMBOJIUKH, TIPOBOAUTH KJIACCU(PHUKAIIUH, TIOTUIECKIE 000CHOBAHUS;

4) BrnageHue 0a30BBIM TMOHSATHHHBIM arapaToM IO OCHOBHBIM pa3ieiam
COJEpKaHus;

5) cucremaTryeckue 3HaHUS O QUTYpPaX U UX CBOWCTBAX;

6) mpakTHYECKH 3HAYMMBIC T'€OMETPHUYCCKHUE YMCHHS W HAaBBIKH, YMCHHE
NPUMEHATh MX K PEHICHUI0O TEOMETPUYECKUX W HETeOMETPHUYECKHX 3ajad, a
UMEHHO:

. n300pakath PUTYpHI HA TUIOCKOCTH;

. UCTIONb30BaTh TEOMETPUYECKUI S3BIK ISl OMHCAHHUS MPEIMETOB

OKPY’KAIOLIEr0 MUPA;



. U3MCPATH MJIMHBI OTPC3KOB, BCIMYMUHBI YIJIOB, BBIYHUCIIATH IJIOHIAN

buryp;

. pacno3HaBaTh U M300pa)kaTh paBHbIC, CUMMETPUYHBIE U MOJO0OHbBIC
burypsr;

. BBINIOJIHATh TOCTPOCHUSI TE€OMETPUYECKUX GUTYp C MOMOIIbIO
LUUPKYJIS U TUHEUKY;

. YUTaTh W HCIOJB30BaTh HWHGOPMAIMIO, TMPEACTABICHHYI0 Ha
yepTexkax, CXeMax;

. MPOBOAUTH MPAKTUUECKUE PACUETHI.

OO01as xapakTepuCcTHKA POrPaMMbl
[Iporpamma o MaTeMaTHKE COCTaBJIEHa HA OCHOBE DYyH/IaMEHTANBHOTO sIpa

coJiep>kaHus o01ero oopazoBaHusi, TpEOOBAHUM K pe3yJibTaTaM OCBOCHHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHus, IIPEICTABICHHBIX
B (hesrepaibHOM roCyJJapCTBEHHOM CTaHIapTE€ OCHOBHOIO 00IIIETr0 00pa3oBaHUs C
y4ETOM MPEEMCTBEHHOCTH ¢ [[puMepHbIMU MTporpamMMaMu JJIsl HA4aIbHOTO
oO1mrero o0pa3oBaHus MO0 MaTeMaTuke. B Hell Takke yUYUuThIBAIOTCS
JOMUHUpPYIOIIKE uaeu u nojoxxeHus [Iporpammel pa3Butus U GOpMUPOBAHUS
YHUBEPCAIBHBIX YUCOHBIX ACHCTBHM JIJIT OCHOBHOT'O OOIIEro 0Opa3oBaHus,
KOTOpbIE 00eCreuynBaloT POPMUPOBAHUE POCCUNCKON TPaKIAHCKOMN
UJIEHTUYHOCTH, KOMMYHHKATUBHBIX KAYECTB TUYHOCTHU, U CITIOCOOCTBYIOT

(GhOpMUPOBAHUIO KITFOUEBON KOMITIETCHITUN — YMEHUIO YUUMbCAL.

[IpakTHueckass 3HAYMMOCTH MIKOJIBHOIO Kypca TeoMeTpur 7-9 KiaccoB
COCTOMT B TOM, 4YTO MPEAMETOM €€ HU3Y4YEHHUs SBIAIOTCS NPOCTPAHCTBEHHbIC
GbopMBbI UM KOJIMUECTBEHHBIE OTHOIIEHMUSI pealbHOro Mupa. B coBpemeHHOM
oO0IIiecTBE MaTeMaTHIeCKasl MOJrOTOBKa HE0OX0AMMa KaKI0OMY YeJIOBEKY, TaK KaK
MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax uyeTOBEUECKON IeITeIbHOCTH.

['eomeTpusi sBISETCS OJHUM M3 OMNOPHBIX IIKOJBHBIX MPEAMETOB.
['eoMeTpuyeckne 3HaHUST W YMEHUS HEOOXOAUMBI I H3YYCHHsS] JAPYTHUX

HIKOJIbHBIX AUCHMIUIMH ((u3uKa, reorpadus, Xumus, tHpopMaTuka u Jip.).



OmHOM U3 OCHOBHBIX 1IEJIEH N3YYCHUS TEOMETPHUH SBJISIETCS Pa3BUTHE
MBIIIICHUS, IPEXKIe Bcero opMUpoBaHUE abCTpaKTHOTO MbITIUIeHHs. B mporecce
U3Y4YEeHUS TeOMETpUU GOPMUPYIOTCS JTOTUYECKOE U AITOPUTMHUUYECKOE MBIIICHUE,
a TaKXKe TaKWe KaueCcTBa MBIIIUICHHSI, KaK CHJIa ¥ THOKOCTh, KOHCTPYKTUBHOCTH H
KPUTUYHOCTD. /|15 anantanuu B COBpEMEHHOM UH(OPMAIIMOHHOM 00I1IeCTBE
BaXKHBIM (aKTOPOM SIBJIsSIETCS] POPMHUPOBAHUE MATEMATUYECKOTO CTUIIS
MBIIIICHUS, BKJIFOYAIOIIETO B C€0s1 MHAYKITUIO U ACTYKIIHIO, 00001IeHne U KOHKpE-
TU3AIUI0, aHAIU3 U CUHTE3, KJIACCU(UKAIIUIO U CUCTEMATU3AIHIO,
a0CTparnpoBaHUE U aHAJIOTHUIO.

OOyuenune reoMeTpu JaET BO3MOKHOCTD IITKOJIbHIUKAM HAYIUTHCS
TJIAHUPOBATH CBOIO JIEATEIbHOCTh, KpUTUYECKHU OLICHUBATH €€, MPUHUMATh
CaMOCTOSTEILHBIC PEIICHHUS, OTCTANBATh CBOM B3TJISABI U YOCKICHUSI.

B nporecce nzydenusi reoMeTpUM MIKOJIBHUKH YYaTCsl U3JlaraTh CBOM MBICITU
SICHO ¥ MCYEPIIBIBAIOIIIE, TPUOOPETAIOT HABBIKUA YETKOTO BHITIOJIHEHUS
MaTEMaTHYECKHUX 3aIMUCEH, TTPH 3TOM HCITOJIb30BAHNE MATEMAaTHIECKOTO S3bIKa
MO3BOJISIET Pa3BUBATH Y YUAITUXCS TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HAKOMCTBO C HCTOPHUEH Pa3BUTHS TEOMETPUN KaK HAyKH (DOPMHUPYET Yy
yYaIUXCsl PEICTABICHUS O TEOMETPUU KaK 4aCTU 00I11eUeI0BEUEeCKOM KYIbTYPHI.

3HaUUTENFHOE BHUMAHUE B U3JI0KEHUHN TEOPETUIECKOTO MaTepHraia Kypca
yAEISETCS €r0 MOTUBAIINH, PACKPBITHIO CYTH OCHOBHBIX MTOHSATHH, UICH, METOIOB.
OO6y4eHre TOCTPOCHO Ha 0a3e TEOPUU Pa3BUBAIOIIETO OOYYCHUS, YTO JIOCTUTACTCS
O0COOCHHOCTSIMU M3JI0’KCHUS TEOPETHUECKOTO MaTepralia U yIpaK HEHUSIMH Ha
CpaBHEHUE, aHAJIN3, BBIJICJICHUE TJIABHOTO, YCTAHOBIICHUE CBSI3EH,
KJIaccu(UKAIIMIO, I0Ka3aTeIbCTBO, 00001IeHne U cucTeMaru3anui. Oco6o
aKIIEHTUPYIOTCS COICPKATEIHHOE PACKPBITHE MAaTEMAaTHUECKUX TTOHSATHH,
TOJIKOBAHUE CYIITHOCTH MaTEMAaTHYECKUX METOJIOB U 00JACTH MX MPUMEHEHUS,
JIEMOHCTPAIIHSI BO3MOXKHOCTEH MMPUMEHEHHUS TEOPETUUSCKUX 3HAHUM JIJIs1 PEIICHUS
Pa3HOOOpa3HBIX 3a7a4 MPUKIIATHOTO XapakTepa. Oco3HaHue 00IIero,
CYIIIECTBEHHOTO SIBJISIETCSI OCHOBHOM 0a30i1 7151 penieHust yrnpaxaeHuil. BaxHo

INPUBOAUTD ACTAJIBHBIC ITOSACHCHUA K PECIHICHHUIO TUIIOBBIX pra)KHeHI/Iﬁ. OTNM



PACKPBIBACTCA CYThb MCTO/1A, IIPCJIaracTcsa aJiIrOPpUuTM HUJIM S3BPUCTUYICCKAA CXCMa

peleHns yIpaXxHeHUN ONPeaeaEHHOTO TUTIA.

OO0uas xapakTepuCTHKA Kypca
reomMeTpum B 7-9 Ki1accax

Conepxanue Kypca reoMeTpuu B 7-9 Kjaccax TMpEACTaBICHO B BHUJE
CIIEYIOIIUX  COJEpKaTeNbHbIX  pa3fenoB:  «l eomempuueckue  uzypory,
«HM3mepenue 2eomempuueckux eeauuun», «Koopounamwry, «Bexkmopory,
«l'eomempusn ¢ ucmopuueckom pazeumuuy.

Conepxanue pazaena «l'eomempuueckue @ueypvry CiIyXuT 0azon s
ManbHEHIIero M3y4yeHus ydauuMmMucs TeoMeTpuu. UM3yueHue wmatepualia
CHOCOOCTBYET (POPMHUPOBAHHIO y YYAlIUXCS 3HAHMM O reOMETpUYEcKol (urype
KaK BaXHEHIIIEH MaTeMaTH4eCKOW MOJIENH JIJIsl ONKUCAaHUs pealbHOro mMupa. I'nas-
Has LeNb JAHHOTO pa3jielia — Pa3BUTh Y YYAIIUXCS BOOOPAKEHHE M JIOTHUECKOE
MBIIUICHHE MTyTEM CHCTEMATHYECKOTO M3YYEHUS CBOMCTB T€OMETPUUYECKUX (PUTYD
Y MIPUMEHEHHUSI ATUX CBOMCTB MPHU PEIICHUU 3a/1a4 BBIUUCIUTEIBHOTO U KOHCTPYK-
TUBHOrO xapakrtepa. CyllecTBEHHass pPOJb HIpPH 3TOM OTBOJUTCS PA3BUTHUIO
reoMeTpudeckoi UHTyuIuu. CoueTaHue HarJSIIHOCTA C (hOPMAIbHO-JIOTHYECKUM
MOJIXO/IOM SIBIIIETCS HEOTHEMJIEMOM YaCThIO T€OMETPUUECKIX 3HAHUH.

Conepxxanue  pasnena  «M3mepenue  ceomempuyeckux — 6e1UYUH)
pacIMpseT U yriryoJisieT MpeICTaBICHUs YUaIUXcsi 00 M3MEPEHUX JUIUH, YIIIOB U
mwiomane ¢uryp, cnoco0CcTByeT (HOPMUPOBAHUIO TMPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX KakK MPHU PEUICHHH T'e€OMETPUUYECKUX 3a/lad, TaK U B MOBCETHEBHOU
KU3HH.

Conepxanue pazgenoB «Koopounamwr», «Bekmopwvly pacmmpsier u
yrayOmsieT MpeACTaBICHUS YYalluXCsS O METOJIe KOOpJIWHAT, Pa3BUBAET YMEHHUE
MPUMEHATh ajreOpanvecKuil ammapaT MpU PENICHUH TeOMETPUYECKUX 3ajad, a
TAKXK€ 3a/1a4 CMEXHBIX JUCIUIUIMH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuuy, COAepKaHue KOTOPOro

dbparMeHTapHO BHEJIPEHO B H3JIOKEHHE HOBOTO MaTepuajia Kak CBeJeHUs 00



aBTOpax M3y4yaeMbIX (DAKTOB U TEOPEM, UCTOPUHU WX OTKPBITHS, MPEAHA3HAUEH JIJIS
(dbopMUpOBaHUS MPEACTABICHUN O TEOMETPUN KaK YaCTH YEJIOBEUECKON KyJIbTYpBHI,
JUIs OOILIEro pas3BUTHS IIKOJBHUKOB, JUIA CO3JaHMs KYJIbTYPHO-HCTOPUYECKOU

cpelbl OOy4EeHHs.

MecTo Kypca reoMeTpu B y4eOHOM IJIaHe
basucHeIil yueOHbIN (00pa30BaTeIbHBIN) IJIaH HA U3YYCHUE TEOMETPUHA B
7-9 xjaccax OCHOBHOM IIKOJIbI OTBOAUT 3 y4€OHBIX YaCOB B HE/IEIIO B TEUCHUE
KaXXJI0T0 Tojia 00yueHus, Bcero 204 yacoB. YueOHOE BpeMsi MOKET OBbITh

YBEJIMYEHO [0 3 4acOB B HEJIENIO 3a CUET BAPUATUBHOM 4acTH 0a3MCHOIO IUIAHA.

Ilnanupyembie pe3yJbTaThl 00yUeHUSA
reoMeTpum B 7-9 Kki1accax

I'eomerpuueckue Gpurypsl

BrITyCKHHUK HAydUTCS:

* IOJIb30BAThCSI  SI3BIKOM ~ TEOMETPUM  JUJII  OINHKCaHUA  MPEIMETOB
OKPYXAaIOIIEro MAPa U MX B3aUMHOTO PACTIOIOKCHHUSI,

* pacro3HaBaTh M M300pa)kaTh Ha YepTEkKaxX M PUCYHKAX T'C€OMETPUUCCKHUE
burypsl 1 UxX KOH(GUTYpaIUU;

* KTaCCUPUITIPOBATh TEOMETPUIECKUE (DUTYPHI;

* HAXOJWTHh 3HAYCHUS JIJIUH JIMHEWHBIX 3JIEMEHTOB (UTYP M UX OTHOIICHUS,
rpaaycHyto mepy yrioB oT 0° mo 180°, mpumeHsisi onpenesieHusi, CBOMCTBA U
NpU3HAaKu (QUTYp U UX DJIEMEHTOB, OTHOIICHUsS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, TIOBOPOT, APAIIEITHHBINA MTEPEHOC);

* ONIEPUPOBATH C HAYAIBHBIMUA TOHSITHSMU TPUTOHOMETPUU W BBIOTHITH
AJIEMEHTapHBIE onepaluy Hajl GyHKIUSIMH YTIIOB;

® J1OKa3bIBATL TCOPEMBI,



* pemiaTh 3aJa4d Ha JO0Ka3aTelIbCTBO, ONMUPASICh HAa HM3yYCHHBIC CBOWMCTBA
buryp W OTHONICHWH MEXAYy HHUMH W TPUMEHSS W3YYCHHBIE METOMbI
JI0KA3aTEeNbCTB;

* pemIaTh HECJIOXHBIC 33a7a4d Ha IIOCTPOCHWE, TPUMEHSAS OCHOBHBIC
QJITOPUTMBI TIOCTPOCHUS C TIOMOIIIBIO IUPKYJISI M IMHECHKH;

* pemaTh IPOCTEHIITNE TUIAHUMETPUICCKHE 3a/1a4l B POCTPAHCTBE.

Buvinycknux nonyyum 603modicHOCmb !

* 0671A0eMb MemoOamu peueHust 3a40a4 Ha SbIYUCTeHUs. U OOKA3AMENbCMBA.
MemoOOM OMm NPOMUBHO20, MEMOOOM NOOOOUSL, MeMOOOM nepebopa 8apuanmos u
MEMOOOM 2e0MeMPUUEeCKUX MeChn Mouex,

* npuobpecmu onvlm npuMeHeHust aneebpauyeckoeo u
MPUSOHOMEMPUYECKO20 — annapama U udell  O08UMCEHUs Npu  peuleHuu
2eoMempu4ecKux 3a0ay;

* 061a0emb MPAOUYUOHHOU CXEeMOU peuleHus 3a0ay Had NOCMPOeHUe ¢
NOMOWBIO YUPKYISL U JUHEUKU: AHAIU3, NoCmpoeHue, O00KA3amelbCmeo U
uccieoosanue,

* HAYUUMbCS peuams 3a0a4u Ha NOCMpoeHue MemooOM 2eoMempuecKoco
mecma modex u Memooom nooooust;

* npuoOpecmu Onvlm UCCIe008AHUSL CBOUCE NIAHUMEMPUYECKUX Gueyp ¢
NOMOWBIO KOMNLIOMEPHBIX NPOSPAMM;

° npuo6pecmu Oonsvln BblNOJIHEHUA NPOEKMOE.

HN3mepenune reoMmeTpuYeCKUX BeJIMYMH

BrinyCkHUK Hay4uuTCS:

* UCIIOJIB30BATh CBOMCTBA W3MEPEHWs [UJIMH, IUIOIIAAEH W YIJOB IIPHU
pelIeHnn 3a7a4 Ha HaxO)KICHWE JUIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, IJIMHBI
IyTU OKPY>KHOCTH, I'PalyCHOM MEpBI yIJa;

* BBIYHCIISITh IJIOIIAIN TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB,
[1apajuIesIorpaMMOB, TPAIlEIi, KPYTOB U CEKTOPOB;

* BBIUHCIISTH JJIMHY OKPYKHOCTH, JJIMHY JYyTH OKPYXHOCTH;



* BBIUUCIISTH JUIMHBI JTUHEHHBIX 3JIEMEHTOB (UTYpP W WX YTJIbI, UCIIOIB3YS
bopMyIIBl JIMHBI OKPY>KHOCTH U JJIMHBI TYTH OKPYXHOCTH, (POPMYIIBI TUIOIIAACH
buryp;

* pemiath 3a7aud Ha JI0OKa3aTeIbCTBO C MCIOJNBb30BAaHHEM (HOPMYI IJIMHBI
OKPY>KHOCTH | JUTMHBI IyTH OKPYKHOCTH, PopMy mromaneii uryp;

e pemiaTh ~ MPAKTUYECKUE  3aJadd, CBs3aHHBIE C  HaXOXKICHHEM
TCOMETPUYECKUX BEIWYUH (WCTOJB3Yysd MPH HEOOXOJAMMOCTH CIPABOYHUKUA U
TEXHUUYECKUE CPEJICTBA).

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUNBCAL:

* GLIYUCTAMb  NAOWAOU  PUeYyp, COCMABIEHHbIX U3 08YX UlU 0Oojee
NPAMOY 20JIbHUKO8, NAPALLENI0CPAMMOS, MPEY2OIbHUKO8, KpYed U CeKMopda,

* BLIYUCTAMb — NIOWAOU  MHO20V20NbHUKOS,  UCHONb3YS  OMHOULEHUS]
PABHOBEIUKOCTNU U PABHOCOCIMABIEHHOCTU,

* NPUMEHAMb alleeOpaudecKutl U mpueoOHOMempuyeckull annapam u uoeu

O08UdICeHUS. npu peuweruu 3a0a4 Ha 8bIYUCTCHUE nﬂomadeﬁ MHO2C0Y20/1bHUKOS.

Koopaunarel

BpinyCkHUK Hay4uuTCS:

* BBIYUCJIATh JUIMHY OTpE3Ka II0 KOOpJAWHATaAM €ro KOHIIOB, BBIYHCIISATH
KOOPJMHATHI CEPEAMHBI OTPE3Ka;

* HCIOJIb30BaTh KOOPJAWHATHBIA METOH JUIS M3YUYCHHUS CBOMCTB IMPSAMBIX U
OKPY’KHOCTEM.

Buvinyckrux nonyuum 603moacHocmo.

* 061a0emb KOOPOUHAMHBLIM MEMOO0OM peuleHuss 3a0ay HA BbIYUCTEHUS U
00KA3aMmenlbCmeo

* npuoOpecmu  Onvlm UCNOAL308AHUS KOMNLIOMEPHBIX NPOSPAMM OISl
AHANU3A YACHBIX CTIYYAE8 83AUMHO20 PACNOJIOHNCEHUS OKPYIHCHOCIEU U NPSAMBIX,

* npuobpecmu OnviM GbINOJHEHU Npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 ~ Memood  Npu  peuwleHuu  3a0a¥  HA  6bIYUCIEHUS U

00KaA3amebCcmea.



BekTopsl

BBIITyCKHHUK HAy4UTCS:

* ONIEPUPOBATH C BEKTOPAMU: HAXOJIUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOJIUTh BEKTOP, PAaBHBIN IMPOU3BEICHUIO 33JaHHOTO
BEKTOpa Ha YKCIIO;

* HAXOJWTHh JJII BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JJIMHY BEKTOpA,
KOOPJIMHATBI CYMMBI W Pa3HOCTH JBYX M 0o0jJee BEKTOPOB, KOOPJIHHATHI
MpPOU3BEJCHUS  BEKTOpa HAa  YHWCJIO, TMPUMEHSS TPU  HEOOXOIUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEICIUTEIbHBIA 3aKOHBI;

* BRIYHMCISITH CKAJIIPHOE IPOM3BEICHHUE BEKTOPOB, HAXOJUTh YIOJI MEXIY
BEKTOpaMH, YCTAaHABJIMBATH MEPIICHIUKYISIPHOCTD MPSMBIX.

Buinycknux nonyuum 603moaicHocmo.

* 0671a0eMmb BEeKMOPHLIM MemMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUsT U
ooKazamenbcmed,

® npuo6pecmu onsvln 6blNOJIHEHUA NPOEKMOE.

Coaep:xxaHue Kypca reomerpuu 7-9 kiaccos.

IIpocreiimme reomerpudeckue Gpurypbl

Touka, mnpsmasg. Otpe3ok, Jnyd. VYroid. Buasl yrioB. CMmexHble U
BEpTUKaAJIbHBIE YTIIbl. BuccekTpuca yria.

[Tepecekaromuecs: U napajienbHble TpsimMble. [lepneHuKyIsspHbIe NPSIMbIE.
[Ipu3Haky mapaienbHOCTH mOpsiMbIX. (CBOWMCTBA MapauIeNbHBIX — MOPSMBIX.

[leprieHIUKYIISIp U HAKJIOHHAS K TIPSIMOM.

MHOroyrojbHuKH

Tpeyronsuuku. Buael TpeyronpHukoB. Menauana, OucceKkTpuca, BBICOTA,

CpenHssl JIMHUS TpeyroyibHUKA. [[pu3Haku paBeHCTBa TpeyroJbHUKOB. CBOMCTBA U



NpU3HAKKM PaBHOOENPEHHOTO TpeyrojbHUKa. CepenuHHBIA MNEepIeHIUuKYIAp
orpe3ka. Cymma yIJIOB TpEyrojpHUKAa. BHEmHHE yriael TpeyroJibHHUKA.
HepaBeHncTBO TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W yIrjaMu
Tpeyronbanka. Teopema [Tudaropa.

[TogoGubie TpeyronbHuku. Ilpu3Haku MOAOOUS TPEYroJbHUKOB. ToOukKH
NepecevyeHnusl MeauaH, ONCCEKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPHEHANKYJIIPOB CTOPOH TPEYrojibHUKA. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHHKA.
Teopema @aneca. MeTpuyeckrue COOTHOILIEHHUS B MPSMOYTOJIBHOM TPEYTOJbHUKE.
CHHyC, KOCHHYC, TaHIE€HC, KOTAHIE€HC OCTpPOro yrIja MpPSIMOYIOJbHOIO Tpe-
yroiibHUKa U yriaoB ot 0 go 180. dopmynbl, CBSA3BIBAIOIIME CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OJHOTO M TOTO k€ yria. PemieHue TpeyrosbHHKOB. Teopema
CUHYCOB U T€OpeMa KOCUHYCOB.

YersipéxyronpHuku.  [lapamtenorpamm.  CBolicTBAa W IPU3HAKU
napayuienorpamma. [IpsMoyroiabHuK, poM0O, KBaJpar, UX CBOICTBAa U HpPU3HAKH.
Tpaneuwns. CpeaHss TUHAS Tparenuy U €€ CBOKUCTBA.

MHoroyronsHuKkH. Beltykiple MHOTOyroJbHUKH. CymMMa yrioB BBIITYKJIOIO

MHOT'OYT'OJIbHHKA. HpaBI/IHBHBIC MHOTOYT'OJIbHUKH.

OkpyKkHOCTH U KpYr. ['eoMeTpuyecKkue nNocTpoeHmst

OKpy>XHOCTb U KpyT. DJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpanbHble H
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ cBoWcTBa. B3amMHOe
PACIIOJIOKEHUE NPSIMOM M OKPYKHOCTH. ONHMCaHHAasE U BIUCAHHAs OKPYKHOCTH
TPEYroJIbHUKA. BrMcaHHble M ONMMCAHHBIE YETHIPEXYTOJIBHUKH, MX CBOMCTBA U
NpU3HaKU. BriucaHHble ¥ ONMCaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepeauHHbI TEPHEHIUKYIIAP
oTpe3ka u ouccekTpuca yria kak [MT.

['eomeTpuyeckne NOCTPOCHUS HUPKYJIEM U JIMHENKOW. OCHOBHBIE 3a1a4l HA
IIOCTPOCHUE: IIOCTPOCHUE YIUIA, PABHOIO NAHHOMY, IOCTPOCHHUE CEPEIUHHOIO

NEepPHEeHANKYJIApa JAHHOTO OTpe3Ka, MOCTPOCHHUE MPSAMOMN, MPOXOASIIEH uepes3



JAHHYIO0 TOUYKY M MEPHEHAUKYISIPHON NTaHHOW MPsIMON, MOCTPOEHUE OMCCEKTPHCHI
nanHoro yria. [loctpoenue TpeyrosibHUKA 10 3a1aHHBIM 35iemeHTam. Metog ['MT

B 3a/la4aX Ha IIOCTPOCHHC.

N3mepeHue reoMeTpryecKUX BeJIMUYMH

JlnuHa otpeska. Paccrosinue Mexay IBymsi ToukaMu. PacctostHue oT TOukH
110 TIpsiMOil. PaccTosiHrEe MeX Ay MapalyieIbHBIMU MPSMBIMH.

[lepumMeTp MHOTOYTOJIbHHKA.

JlnnHa okpyxHOCTU. JlJIMHA TyTH OKPY>KHOCTH.

I'panycHas mepa yria. BennunHa BOMCAaHHOTO yIuia.

[TonsTus mionaan MHOroyroyibHuka. PaBHoBenukue purypsl. Haxoxnenue
IJIOIIAIM  KBajpaTa, MpsAMOYIOJIbHUKA, TapajulesiorpaMma, TpeyroJibHUKa,
Tparneuuu.

[lonarne nmomanu kpyra. Ilnomane cexropa. OTHOWIEHHE IUIOIIANEH

NnoI00HBIX GUTYP.

JlekapToBble KOOPAUHATHI HA MJIOCKOCTH

dopMyna pacCTOSIHUAS MEXAY HAByMsa Toukamu. KoopawHaTel cepeauHbl
oTpe3ka. YpaBHeHUE (QUTYpbl. YPaBHEHUS OKPYXKHOCTH W TMPSMOH. YTIIOBOU

KO3 PUIIMEHT MPAMOH.

BekTopsi

[Tousatne BekTopa. Mopaynp (nauHa) BekTopa. PaBHbIE BEKTOPHI.
Komnuneapusie BekTopbl. Koopaunatel BekTopa. ClokeHUE U BbIYMTAHUE
BEKTOPOB. YMHOKEHUE BeKTopa Ha yucio. CKalspHOe MpPOU3BEIECHUE BEKTOPOB.

Kocunyc yria Mexay 1ByMst BEKTOPAMH.



I'eomeTpuueckue npeodpa3oBanus

[Tonsitue o mpeoOpazoBanuu Gurypsl. Apmxenue purypsl. Buasl nsuxenus
burypsl: mapamienbHbIN MEPEeHOC, OCeBasi CUMMETpPHUSI, IIEHTPaJIbHAs CUMMETPHS,

noBopoT. PaBubie ¢purypsl. 'omoreTus. I[logodue puryp.

DJIeMEHTbI JJOTHKH

Onpenenenue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3zaTenbCcTBO OT
npotuBHOro. Teopema, oopatHas nanHoi. Heo0xoaumMoe u 10CTaTOYHOE YCIOBUS.

YrorpebieHue J0ruuecKux CBA30K eCu..., Mo ..., mo20d U MoabKo mo2od.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH

N3 ucropun reomerpun, «Hauama» EBxnmpa. Mcropus maroro mocrysara
EBknuna. Tpuronomerpus — Hayka 00 M3MEpEHUU TPeyroybHUKOB. [locTpoenue
IIPAaBWJIBHBIX MHOT'OYT'OJIBHUKOB. Kak 3apoawiiace uaes KOopauHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.



IlpumepHoe TeMaTHYecKOe IUIaHUpoBaHMe. I'eomerpus. 7 kiacc(2 yaca B HeJlento, Bcero 68 yacoB)

Howmep
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£ | Copep:xxanue yueonoro | KosmuecrBo XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYEHHKA
% MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)

=

I'nasa ITlpocreiimme
reoMerpudeckue Gurypbl 15
U MX CBOMCTBA

1 | Touku u npsimbie 2 IIpusooums ipuMepbl TeoMeTpuIecKuX PUryp.Onucsvieams TOUKY, MPSIMYIO,

OTpeE30K M €ro JIMHA OTPE30K, JIy4, yroJ.

Dopmynruposams.onpeoenenusi. PaBHbIX OTPE3KOB, CEPEANHBI OTPE3KA,

JIyud. Yron. Usmepenue PACCTOSTHUSI MEXKy ABYMsI TOUKAMU, JOIIOJHUTEIIBHBIX JIyYeH, Pa3BEPHYTOIO

yTJIOB yTiia, paBHBIX YIJI0OB, OMCCEKTPHUCHI YIJIa, CMEKHBIX U BEPTUKAIBHBIX YTJIOB,
4 | CMeXHBIE U 3 MEPECEKAIOIIMNXCS MTPSAMBIX, IEPIEHIUKYIISIPHBIX TPSMBIX, IEPIICHANKYJIIAPA,
BEPTUKAJIBHBIC YTJIbI HaKHOHHOﬁ, pacCToAHMA OT TOYKHU O0 HpﬂMOﬁ;CGOﬁCWl@CZ: PacCIIOJIOKCHUSA
TOYEK Ha MPSAMOM, U3BMEPEHHS OTPE3KOB U YIJIOB, CMEKHBIX U BEPTUKAJIBHBIX
5 | llepnenaukynsipabie 1 P ’ P P YTILOB, EV8 P
YTJIOB, NEPIICHANKYJIISPHBIX MPAMBIX; OCHOBHOE CBOKMCTBO
I IVISE

npsiMoit. Kinaccuguyuposamo yribl,/Jokazvieams: TEOPEMBI O

6 | AKCHOMBEI 1 MEPECEKAOIINXCS MPSAMBIX, O CBOMCTBAX CMEXKHBIX U BEPTUKAIBHBIX YTJIOB, O

€AMHCTBEHHOCTH NPAMOM, NEPIEHAUKYJIIPHON TaHHOM (ClIy4daii, Korja Touka
JICKUT HA JAHHOU mpsiMoit). Haxooums NIIMHY OTpE3Ka, TPaayCHYIO Mepy
yIia, UCIOJIb3Ys CBOMCTBA UX U3MEPEHUN.H3006pasicams C TTIOMOIBIO

[loBTOpEHUE N 1
CHCTEMaTH3aIIUs
y4eOHOro Matepuaia

4epTEKHBIX UHCTPYMEHTOB reOMEeTpHIecKre GUTYPBI: OTPE30K, Iy, YTodl,
CMEXKHBIE U BEPTUKAJIBHBIE YIJIBL, IEPIEHANKYIISIPHBIE IIPSMBIE, OTPE3KU U
ny4dun.llosacHame, 4TO TAKOE AKCMOMA, OIIPEIEIICHUE.

Pewams 3anaun Ha BBIYUCIICHHUE U JIOKA3aTEIIbCTBO, TPOBO/ISI HEOOXOAMMBIC
JIOKa3aTEIbHbIE PACCYKICHUS

Kontposnbhas padora Ne 1 1
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S £ | Conep:xanue yyeoHoro | Konmuecrso XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E % Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
=
I'naea 2 18
TpeyrojbHUKH
7 | PaBHbBIE TPEYTOJbHUKH. 2 Onucvieams CMBICI TIOHATHS «paBHBIE GUTYpb. [IpuBOIUTE MpUMEPHI
BricoTa, Mennana, paBHbIX Quryp.306pasxcams 1 HaAXOUTH HA PUCYHKAaX PaBHOCTOPOHHHUE,
ouccekTpuca paBHOOEPEHHBIE, IPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE
TpPEYroJIbHUKA TPEYTOJIbHUKHU U UX JIeMeHThL. Kiaccugpuyuposams TpEYroJIbHUKH 110

8 | Mepesiit i BrOpOii 5 CTOpOHaM U yriiam. Qopmyauposams.onpeoenenusi. OCTPOYroIbHOTO,
[PH3HAKH PABEHCTRA TYNOYTOJILHOTO, MPSIMOYTOJILHOTO, PABHOOEAPEHHOT0, PABHOCTOPOHHETO,
TPEYTONBHUKOB Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, METUAHBI

TPEYroJIbHUKA; PABHBIX TPEYTOJbHUKOB; CEPEIMHHOTO NEPIEHANKYJIISApa

9 | PaBHOOCpCHHBIIT 4 OTpe3Ka; MepuMeTpa TPEYTObHHUKA;CE0UCMEA.: PABHOOCIPECHHOTO
TPEYTOJIEHIK 1 €T0 TPEYTOJIbHUKA, CEPEAUHHOTO MEPIIEHIUKYIISPA OTPE3KA, OCHOBHOTO CBOMCTBA
CBOHCTBA pPaBEHCTBA TPEYTOJBHUKOB;IPU3HAKY. PABCHCTBA TPEYTOJIHHHUKOB,

10 | [IpusHakwu 2 PaBHOOEIPEHHOTO TPEYTOJbHUKA,/[0KA3b18aMb TEOPEMBIL: O €TMHCTBEHHOCTH
PaBHOOEIPEHHOTO OpsIMOi, MEepNEHANKYIISIPHON JaHHOU (CIy4ai, KOr/la TOUKa JIEKUT BHE
TPeyroJIbHUKA JAHHOM MpSAMOM); TpU MPU3HAKA PABEHCTBA TPEYTOJbHUKOB; IPU3HAKH

11 | Tperuii mpusiax 5 paBHOOEPEHHOTO TPEYTOJbHUKA; TEOPEMBI O CBOMCTBAX CEPEAMHHOIO

HEepPIEeHINKYJIIpa, paBHOOESPEHHOTO U PABHOCTOPOHHETO
PaBeHCTBA TPEYTOJIbHUKOB. Pa3vacHAmb, 4TO TAKOE TEOPEMA, ONUCHIBATH CTPYKTYPY
TPEYTOTBIHKOB TeopeMbl. OOBICHATDH, KaKyl0 TEOPEMY HA3bIBAIOT OOpaTHOM JaHHOMU, B UEM

12 | Teopemsl 1 3aKJIH0YAETCS METOJT JJOKA3aTeNbCTBA OT MPOTUBHOTO. [[pMBOANTH MpUMeEpHI

TToBTOpeHHE 1 1 UCIIOJIB30BAHUS ATOTO METO/A.




=
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S £ | Conep:xanue yyeoHoro | Konmuecrso XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E 3 Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
=
CUCTEMATHU3ALIUS Pemrars 3a1aun Ha BEIYMCIIEHUE U JOKA3aTEIBCTBO
y4eOHOro Matepuaa
KonTtponrsHas pabota Ne 1
2
I'nasa 3
IHapasuienbHbIe IPSMBIE. 16
CyMMa yrJioB TpeyroJibHuKa
13 | [lapannienbHble PSIMbIE Pacnosznasams Ha yepTexax napaienbHbie npsiMoie.l300paxkats ¢
14 | Npusuaxu 2 HgMOHlB}O JIMHEWKU U YTOJIbHUKA NapajuielibHbIe psMbIe. Onucvléams yriibl,
MapAIETBHOCTH TIPAMBIX 06pa3oBaHHbIE IPU [IEPECEICHUN ABYX MPAMBIX
cekyien. Popmynuposams. onpedenenus. NapajjielbHbIX MPIMbIX,
15 | CpoiicTBa mapamieIbHbIX 3 PACCTOSTHUSI MEXK1y NTapAJUICIIbHBIMU MIPSAMBIMHU, BHELIHETO yIJIa
HPAMBIX TPEYTrOJbHUKA, THIIOTEHY3bl M KATETA;C80UCMEA. TapaIICIIbHBIX MPSMBbIX;
16 | Cymma yrioB 4 yIJ10B, 00pa30BaHHBIX MPHU MEPECEUCHUN MAPAIUIETbHBIX MPSIMBIX CEKYLIEH;
TpeyroJIbHUKA CYMMBI YJIOB TPEYTOJIbHUKA; BHEILIHETO YIJIa TPEYTOJIbHUKA; COOTHOIICHHM
- MEXAY CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA; MPAMOYTOIBHOTO
17 | IIpAMOYTOIbHBIM 2 y CTop T pey > IPAMOYT
evro N TPEYroJIbHUKa; OCHOBHOE CBOMCTBO MapaJIJIENbHBIX NPSIMBIX;IPUSHAKU.
TPEYTOJIbHU
pey napauieIbHOCTH MPSIMBIX, PABEHCTBA MPSMOYTOJIbHBIX
18 | CpoiicrBa 2 TPEYTOJLHUKOB,/JOKA3b16aMb: TEOPEMBI O CBOMCTBAX MapalIebHBIX
PSIMOYTOJIBHOTO IPSIMBIX, O CYMME YTJIOB TPEYTOJIbHUKA, O BHEIIIHEM YTJI€ TPEYroJbHUKA,
TPEYTOJbHUKA HEPABEHCTBO TPEYroJIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YTJIOB
KonTtponbhas pa6ota Ne 3 1 TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
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S £ | Conep:xanue yyeoHoro | Konmuecrso XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E 3 Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
®
=
MIPU3HAKH MMAPAIJIENbHBIX NMPAMBIX, PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Pewams 3anaun Ha BBIYUCIIEHUE U JJOKA3aTEIBCTBO
I'naga 4OKpyKHOCTDH U KPYT. 16
I'eomerpuyeckue mocrpoeHus

19 | I'eomeTpHuueckoe MecTO 2 llosachame, 4TO TaKoe 3a/1a4a HA IIOCTPOCHUE; TEOMETPUYECKOE MECTO TOYEK
To4YeK. OKPYKHOCTh U ('MT). IlpuBoguts npumepsbl I MT.H306pasxcams Ha pUCyHKAaX OKPYKHOCTb
KpyT U €€ DJIEMEHTBHI; KacaTeJIbHYI0 K OKPYKHOCTH; OKPY’KHOCTb, BIIUCAHHYIO B

20 | Hexotopsie croiictea 3 TPEYTOILHAK, M OKPYIKHOCTD, OIACAHHYIO OKOJIO HETO. OnuceiBaTh B3aMMHOE
OKPYKHOCTH PacrojoKEeHUE OKPYKHOCTH U IPSIMON. Popmyauposams.onpeoesieHusi.
KacaTenbHas K OKPYHOCTH, KpYTa, MX JIEMEHTOB; KacaTebHOH K OKPYKHOCTH; )
OKPYKHOCTH OKPY>KHOCTH, OITUCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPY’KHOCTH, BIMCAHHOM B

TPEYTOJIBHUK;C80UCMBA: CEPEANHHOTO MEPIIEHANKYIIsApa Kak [ MT;

21 | OnncanHas u BIMCAaHHASA 3 ouccektpuckl yria kak [ MT; kacaTenbsHON K OKPY>KHOCTH; TUaMeTpa U
OKPY’KHOCTH XOPJbl; TOUKH IEPECCYEHUS CEPEANHHBIX NIEPIEHIUKYIISIPOB CTOPOH
TpCYyroJibHUKa TPEYroJIbHUKA; TOUYKH MEPECEUCHUS] OUCCEKTPUC YTIIOB

22 | 3amaum Ha IOCTPOCHHUE TPEYTOJIbHUKA; NPUHAKU KACATEIbHOMU, /[0Ka3b16amb. TEOPEMBI O CEPETUHHOM

NepreHIuKysape u ouccekrpuce yria kak [ MT;
23 | MeToa reoMeTpUIeCKUX pre AP JKIpHce YT ’ .
0 CBOMCTBaxX KacaTeJabHON; 00 OKPYKHOCTH, BIMCAHHON B TPEYTOJIbHUK,
MECT TOYEK B 33Ja4ax Ha . .
OCTDOCHIE ONMCAHHOW OKOJIO TPEYrOJIbHUKA; IPU3HAKH KacaTelnbHOW. Pewams
MOCTPOCHU
p OCHOBHBIE 33J1a4 Ha IOCTPOCHHE: IOCTPOCHUE YTIJIa, PABHOTO TaHHOMY;
[ToBTOpEHUE 1 1
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S £ | Conep:xanue yyeoHoro | Konmuecrso XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E 3 Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
=
CUCTEMATHU3ALIUS MIOCTPOCHUE CEPEANMHHOTO MEPIIEHINKYJIIAPA JAHHOTO OTPE3KA; MOCTPOEHUE
yeOHOro Marepuaia IPSAMOM, TPOXOIALIEH YEPE3 JaHHYIO TOUKY U MEPIICHANKYIISIPHON TaHHOM
2
Koutponbras paGota Ne 4 1 PsIMOM; MOCTPOCHHE OMCCEKTPUCHI TAHHOTO YTJIa; TOCTPOEHUE
TPEYTOJIbHUKA IO IBYM CTOPOHAM H YIIy MEKy HUMH; IO CTOPOHE U ABYM
IpUIeKaIIUM K Hell yriiam.Pemiats 3aja4yu Ha TOCTPOCHUE METOJOM
I'MT.Cmpoums TpeyroJbHHK IO TPEM CTOPOHAM.
Pewamys 3anaun Ha BEIYUCIIEHUE, JOKA3aTENBCTBO U TOCTPOCHUE
O0600menne
U CHCTEeMaTH3aIus 3
3HAHUM y4aluuxcs
VYpaxHeHus AJisi HOBTOPEHUS 2
Kypca 7 knacca
Kontponbshas pabora Ne 5 1
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S £ | Conepxanue yueonoro | Kosmuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITeJIbHOCTH YUEHUKA
E S MarepHaJa 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
)
=
I'naga 1 29
YeTbIpEéXyroJbHUKH
1 | YeThIpEXYTrOJBHUK U €T0 2 IloacHamp, 4TO TaAKOE YETHIPEXYTOIBHUK. ONIUCHIBATE JIEMEHTHI
DJIEMEHTHI 4eTBIPEXYTOJIbHUKA. Pacno3nasams BBITYKIIBIE U HEBBITYKJIBIE
2 | Mapannenorpamw. 2 ‘IGTBIp?X}/FOJIBHI/IKI/I.H306pa9fcaI71b Y HaXOJUTh Ha pPUCYHKAX
CpoiicTea quBIpexyrgIbHI/IKI/I pa3HbIX BHI[OIS U UX
MapayLIeTorpaMMa DIEMEHTBL. POpMyIUpOEamb:onpedenenus. NapallelorpaMma, BhICOTbI
napajuiesorpaMma; npsIMoOyrojbHUKa, poM0a, KBaJipaTa; CpeiHEN JIMHUN
3 | IlpusHaku 2 TPEYTOJIbHUKA; TPAIICHUH, BBICOTHI TPAIIELUH, CPEAHEN JTUHUN TPAIICLINH;
l1apajuicjiorpaMMa LEHTPAJIBHOIO YIJIa OKPYKHOCTH, BIMCAHHOT'O YIJIa OKPYKHOCTH;
[IpsIMOYTOJIbHHUK 2 BIIMCAHHOTO U OIMCAHHOTO YETBHIPEXYTOIbHUKA;C80UCMBA.
PorG 5 napajuienorpamma, npsiMoyrojibHuKa, poM0a, KBajipaTa, CpeIHUX JIMHUN
oM
TPEYTOJIbHUKA U TPANlCIUH, BIMCAHHOIO YIJId, BHUCAHHOTO U ONMMCAaHHOTO
Ksazpar 1 YeThIPEXYTOJbHUKA; IpU3HAKU.: TIapaJlIeorpaMma, MpsMOoyroabHUKa, poMOa,
KonTtponbhas padota Ne 1 BITMCAHHOTO H OIMCAHHOTO quLIpexyroanHK'il.ﬂoKa3b16amb.' TEOPEMBI O
1 CyMME yTJIOB YETBIPEXYTOJIBHUKA, O TPAlyCHOM Mepe BIIMCAHHOTIO yIJIa, O
CBOMCTBAX M MPHU3HAKAX NapajuieJorpaMMa, IpsiMOyroJibHUKa, poMoa,
7 | CpenHsist nTuHUA 1 3
BIIMCAHHOI'O U OIIMCAHHOTI'O YETBHIPEXYTOJIbHUKA.
TpeYyroJibHIKa IIpumensmo M3ydeHHBIE OIPEAEIICHHS, CBOMCTBA M IIPU3HAKY K PELICHUIO
Tpaneuus 4 3a1a4

[lenTpanbHbie
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E 3 MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
=
Y BIIUCAHHBIE YTJIbI
10 | BoucaHHbIE U ONTUCAHHBIC 2
YETBIPEXYTOJIbHUKHU
KonTtpomnbsHas pabota Ne 1
2
I'nasa 2 16
IloxoOue TpeyroiLHUKOB
11 | Teopema Dareca. 6 Dopmynuposams:onpedenerue NoJ00HBIX TPEYTOJIbHUKOB;CEOUCMEA.:
Teopema o MeJIMaH TPEYTroJIbHUKA, OMCCEKTPUCHI TPEYTOJbHHUKA, TEPECECKAIOIINXCSI
MPONOPLIMOHAIBHBIX XOp/, KacaTeIbHOU U CEeKYIIEH;npusHaKy moao0ous
OTpe3Kax TPEYTOJIbHUKOB,/JoKka3zbieams. meopemol: Daneca, 0 TPONOPLUHUOHATBHBIX
12 | MonoGsie TpeyrombrmKn OTpe3Kkax, O CBOHCTBAX MeJHaH TPEYroJbHUKa, OMCCEKTPUCHI )
TPEYTOJIBHUKA;C80UCHEA.: TIEPECEKAIOIINXCS XOP/I, KacaTeIbHON
13 | Iepsslit mpusHaK 5 U CeKyIIeH;npu3Haxu nogo0us TpeyroJbHUKOB.
10/100Hsl TPEYTrOJIbHHKOB Ipumensmo U3ydcHHBIC ONPEICICHIS, CBOMCTBA U TIPU3HAKH K PEIICHHUIO
14 | Bropoii u tpeTuit 3 3amaq
MIPU3HAKH TTOI00MS
TPEYTOJIbHUKOB
KonTtpomnbsHas pabota Ne 1
3
I'nasa 3 14
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]
=
Pemenne npsiMoyroJibHbIX
TPEYyroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams.:onpedenenusl. CAHyca, KOCUHyCa, TAHTE€HCa, KOTaHTeHCa
COOTHOILICHHUSI OCTPOrO yIJia MPSIMOYTOJIBHOTO TPEYTOJIBHUKA;C80UCMBA. BBIPAKAIOIINE
B [IPSMOYTOJIBHOM METPUYECKUE COOTHOILICHHS B MIPSMOYTOJIbHOM TPEYTOJIbHUKE U
TPEYTOJIbHUKE COOTHOILIEHHUS MEXAY CTOPOHAMU U 3HAYEHUSIMH TPUTOHOMETPUUECKHUX
16 | Teopema IMudaropa 5 GyHKIMIA B IPSIMOYTOJIBHOM TPEYTOIbHUKE. 3anucoieams
TPUTOHOMETPUUECKUE (OPMYIIbI, BEIPAKAIOIIHNE CBSI3b MEXKTY
KonTtponbhas pabora Ne TPUTOHOMETPUUECKUMHU (PYHKLIHUSMU OJTHOTO U TOTO K€ OCTPOTO
4 yria.Pewams pAMOYTOJIbHBIE TPEYTOJILHUKU./[OKA3b16aMb: Meopemy O
17 | Tpuronomerpuieckue 3 METPUYECKUX COOTHOLIEHUSAX B IPSIMOYTOJIbHOM TPEYTOJbHUKE, TEOPEMY
(YHKIMM OCTpPOro yria [Tudaropa;ppopmynsl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
IPSIMOYTOJIEHOTO OJIHOTO ¥ TOTO K€ OCTPOrO yria.Bvi600ums OCHOBHOE TPUTOHOMETPUUECKOE
TPeyroJIbHUKA TOKJIECTBO U 3HAYEHUS CUHYCa, KOCUHYCA, TAHT€HCA U KOTAaHT€HCa ISl YTJIOB
30°, 45°, 60°.
18 | Pemenue 3 o
Ilpumensimo ¥3y4eHHBIE ONPEACIICHUS, TEOPEMBI U (POPMYIIbI K PELIEHUIO
MPSMOYTOJIbHBIX sanay
TPEYTOJIbHUKOB
Kontponbshas padora Ne 1
3)
I'nasa 4
10

MHOroyroibLHuKH.
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<
=
I[Liomaas MHOTOYTI0JIbHUKA
19 MHOroyrojasHUKH 1 Tosichamoy, 94TO TaKo€ IIIONIAAb MHOTOYTOJIbHUKA. ONTUCHIBATH MHOTOYTOJIbHUK, €T0
AJIEMEHTBHI; BBIITYKIIbIE U HEBBIMTYKJIbIE MHOTOYTOJIbHUKH. 1300pakaTh U HAXOIUTh
20 ITonaTue monaan 1 ’ y y y p UH
Ha PUCYHKaX MHOTOYTOJIbHUK M €T0 3JIEMEHThI; MHOTOYTOJIbHUK, BOIUCAHHbBIN
MHOT'OYT'OJIbHHKA. .
B OKPY>XHOCTb, U MHOT bHUK, OTIMCAHHBIN OK
[1momaae npsAMOYroibHHUKA OKpYKHOCTD, oroyrox >, OItHca OKOJIO
OKPYXHOCTU. DopMyauposams: onpedeiieHus: BIUCAHHOTO U OTUCAaHHOTO
21 | Ilnomans 2 MHOI'OYT'OJIbHUKA, TJIOMIAA MHOTOYTOJIbHUKA, PABHOBEIIMKUX
napajuiejiorpaMmma MHOTOYTOJIbHUKOB;0CHOGHblE C80UCMEa TUIOIAN MHOTOYTOJIbHUKA./[OKa3b16amb.
22 | [nomaap TpeyroapHAKa TEOPEMBI O CYMME YTJIOB BHIMTYKJIOTO N-YTOJILHUKA, TIJIOMIAIN TPSIMOYTOIbHUKA,
3 IJIOIIAIU TPEYTOIbHUKA, IJIOIIAIA TPANICLIUH.
UMeHsmb NU3yYEHHBIE ONPE/IeNICHUs, TEOPEMBI U (POPMYJIbI K PEIICHUIO 3a/1a4
23 | Ilnomans Tpanenuu IIp
KonTponsHas pabora Ne 6
IloBTOpEHUEN cUCTEMATU3AIUSA
yuyeOHOro Marepuaja 6
YrpaxHeHus 1151 TOBTOPEHUS 5
Kypca 8 Kiacca
KounTponsnas padora Ne 7 1




IlpumepHOe TeMaTHYeCKOE IIAHU

poBanme. ['eomerpud. 9 kiaace(2 yaca B HEJE10, BCEro 68 4acoB)
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S £ | Conepixanne yyeoHoro | Konuvecrso XapakTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH YYEHHKA
E g MaTepuaJia 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
®
=
I'naea 1 16
Pemenue TpeyrojibHMKOB
1 | Cunyc, KOCUHYC, TAHT€HC 2 Dopmynuposamb. onpeaeﬂenuﬂ CUHYyCa, KOCUHYCAa, TAHT€HCA, KOTaHT€HCa
Y KOoTaHTreHc yria oT () yrja oT 0 0 180°; ;CB0UICMB0 CBSI3U JJIMH AUAroHajaei U CTOPOH
1o 180 napaienaorpamma. Qopmyauposams U pa3bACHATH OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. BBIUHUCIIATH 3HAUECHH
2 | Teopema KOCHHYCOB 3 PHTOHOMCTPHHCCKOC TOXACCTBO ¢ SHAtuCHIC
TPUTOHOMETPUUYECKON (DYHKIIMH YTJIa 10 3HAYEHUIO OJHON U3 €ro 3aJJaHHBIX
3 | Teopema cumycos 3 GyHKMil. @opmynuposams 1 JOKa3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB,
4 Penienue TPEYTOJILHUKOB 3 CICACTBUA U3 TCOPEMbI KOCHMHYCOB 1 CMHYCOB, O IINTOMAaAN OIMMCAaHHOI'O
5 | do 4 MHOTOYTOJIbHUKA. 3anucviéams N 10Ka3bIBaTh (HOPMYJIbI JJIs1 HAXOXKICHUS
MYJIBI JJI51 . . .
PMYJIBT T IJIOIIA/IA TPEYTOJIbHUKA, PAJNYCOB BIIMCAHHOW U OMUCAHHOM OKPY>KHOCTEH
HaXO0XXJICHUS TUIOIA N
TpPEYroJIbHUKA.
TPEYTrOJbHUKA
llpumensame V3ydyeHHBIC ONIPEIEICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO
KonTtpomnrHas pabota Ne 1 3aja4
1
I'naea 2
IIpaBuiabHbIE 8
MHOT0YT0JIbHUKH
6 | [IpaBuibHBIC 4 llosichsamo, 94TO TaKoe EHTP U IEHTPAJIbHBIN yToJ MIPaBUILHOTO

MHOTOYTOJIBHUKHU U UX
CBOICTBA

MHOTOYT'OJIbHUKA, CCKTOP U CCTMCHT prra.CDopmszupoeamb.'onpedefzeﬂue
IIPaBHUJIBHOI'O MHOFO}/FOHBHI/IKa;CGOﬁCWl@a IIPaBUJIBHOI'O
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E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
7/ | AnuHa OKpY>KHOCTH. 3 MHOTOYTOJIbHUKA,/[0Ka3bl6amb CBOMCTBA IPABUIIHHBIX
[Inomans kpyra MHOTOYTOJIbHUKOB.3anucviéams U pa3bsCHATH (HOPMYJIIbI ITTUHBI
Koutpombras paGota Ne 1 OKPY>KHOCTH, IUIOIIA/IA KpyTa.3anuceigams U JOKa3bIBATh (POPMYIIbI ZUIMHBL
2 JyTH, TUIOIIAJN CEKTOpa, GOpMYIIbI JUIsl HAX0XKICHUS pauyCOB BIIMCAHHOW U
ONMCAaHHON OKPY>KHOCTEHN MPaBUIIBHOTO MHOTOYTOJIbHUKA. Cmpoums ¢
MOMOIIBIO LIUPKYJIA U JINHEWKH MPABUIIbHBIE TPEYTOJIbHUK,
YEThIPEXYTOJIbHUK, IIECTUYTOJbHHUK.
llpumensame V3ydyeHHBIE ONIPEIEICHUS, TEOPEMBI U (HOPMYJIBI K PELICHUIO
3a1a4y
I'nasa 31exapToBbl 11
KOOPAMHATHI HA TUVIOCKOCTH
8 | Paccrosinue mexay 3 Onucweléamsb NPSIMOYTOJIBHYIO CUCTEMY KOOPAUHAT. DOpMyauposamy.:
JIBYMsI TOUKaMH C ompeielICHUE YpaBHEHUS (PUTYPBI, HEOOXOAUMOE U I0CTAaTOYHOE YCIIOBUS
3aIaHHBIMU napauieIbHOCTH IBYX MPSAMBIX.3anucbléams U 10Ka3bIBaTh (HOPMYIIbI
KOOpJAMHATAMH. PACCTOSIHUS MEXY IBYMsI TOUKAMU, KOOPAUHAT CEPEIUHBI
Koopaunatel cepeiuHbI oTpe3Ka.Bvi6ooums ypaBHEHHE OKPYKHOCTH, 0011I€€ YpaBHEHUE TIPSIMOH,
oTpe3Ka ypaBHEHHE MPSIMO C YIIIOBBIM KO3 dutiuenTom./Joxazvieams HEOOXOIUMOE
9 | Vpasuenue durypsr. 3 U JIOCTATOYHOE YCJIOBUE MApaIeIbHOCTU JIBYX MPSMBbIX.
VpaBHEHHE OKPYKHOCTH Ipumernsmo N3ydeHHBIEC OMPEICICHUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO
3aaa4
10 | YpaBHeHue npsMoi 2
11 | YraoBoii kodpduiiueHt 2
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)
=
MIPSIMOU
KonTtponbsHas padota Ne 1
3
I'nasa 4
12
BekTopbl
12 | Ilouarue BekTOpa 2 Onucviéams MIOHIATUS BEKTOPHBIX U CKAISIPHBIX BeMYuH. UmtocTpupoBath
13 | Koopaumatst Bexropa 1 MOHATUE BEKTOpa. Popmynuposams.onpeoenenus. MOy BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT BEKTOPA, CYMMBI
14 | CnoxeHnue 1 BRIYMTAHHE 2 BEKTOPOB, pPa3HOCTH BEKTOPOB, POTHBOIOJIOKHBIX BEKTOPOB, YMHOKCHHSI
BEKTOPOB BEKTOpA HA YHCIIO, CKAIIPHOTO MPOU3BEIICHUSI BEKTOPOB;CEOLUCMEA: PABHBIX
15 | YMHOXeHHe BEKTOpa Ha 3 BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIIOKEHHS BEKTOPOB, KOOPIMHAT
YUCTIO BEKTOpa CyMMBI U BEKTOpa Pa3HOCTH JIBYX BEKTOPOB, KOJITMHEAPHBIX
16 | Cramipoe 3 BEKTOPOB, YMHOKE€HHSI BEKTOpPA HA YKCIIO, CKAJISIPHOTO MPOU3BEACHUS IBYX
P BEKTOPOB, MEPIEHIUKYIISIPHBIX BEKTOPOB./[0KA3b16amb TEOPEMBI: O
MPOU3BEJICHUE BEKTOPOB
HaXO0XXJICHUU KOOPJIMHAT BEKTOpa, O KOOPJIMHATAX CYMMBbI U PA3HOCTH
KonTponbnas pabora Ne 1 BEKTOPOB, 00 YCIIOBHH KOJUTMHEAPHOCTH JBYX BEKTOPOB, O HAXOXKICHUN
4 CKaJIIPHOTO MPOU3BEICHHUS IByX BEKTOPOB, 00 YCIOBUU
NePHeHAUKYIIPHOCTH. Haxo0ums KOCUHYC yTiia MEXAY ABYMSI BEKTOPaMHU.
IIpumensimo U3y4eHHBIE ONPeACNICHUs, TEOPEMbI U (POPMYIIbI K PEICHUIO
3aay
I'naea 5T’ eomerpuyeckue 13

npeodpa3oBaHus
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=

17 | JIBuxkeHue 4 IIpusooums ipuMepsl peoOdpazoBaHus GUTYD.

(nepemetienre) GUrypsl. OnuckiBaTh peoOpazoBanus GUryp: napamieabHblil IepeHoc, oceBast
[TapannenbHbIN NEPEHOC CUMMETpHS, HEHTPAIbHAS CHMMETPUS, TOBOPOT, TOMOTETHS,

18 | Ocesas u nenTpambHas 4 n0n06He.CDopMszupoeamb:onpeaeﬂemvtﬂ: JBIDKCHUS; paBHBIX (DUTYP; TOUCK,

cummerpuit. TToBOpoT CUMMETPUMHBIX OTHOCHTEIILHO IPAMOH; TOYEK, CHMMETPHIHBIX
OTHOCHUTEJILHO TOYKH; (PUTYpBI, UMEIOIIEH OCh CUMMETPUU; (PUTYPHI,

19 | I'omoterus. Ilonodue 4 UMEIOIICH IEHTP CUMMETPHH; MOA00HBIX PHUTYp;ce0Uicmea: TBUKCHHUS,
duryp [1apaJuIeIbHOTO NIEPEHOCA, OCEBOM CUMMETPHH, LIEHTPAJIBHON CUMMETPHH,
KOHTpOJIBHaH pa60’[a No 1 IIOBOPOTA, FOMOTCTHI/I.ﬂOKCZS’bl@CZmb TCOPEMBI: O CBOMCTBax mapajuiCJIbHOTO
5 MepeHoca, OCEBOl CUMMETPHUH, IEHTPAIbHOW CHUMMETPHUH, TIOBOPOTA,

TOMOTETHH, 00 OTHOLIEHUH TJIOWAAEH MOJOOHBIX TPEYTrOJIbHUKOB.
IIpumensimos U3y4EHHBIE ONPEAEIICHUS, TEOPEMBI U (POPMYIIBI K PELICHUIO
3a1ay
IHoBTOpEeHME
U cUCTeMaTH3alus 8
y4eOHOro MarepuaJjia

VYnpaxxHeHus AJ1si HOBTOPEHUS 7

Kypca 9 knacca

Kontposnbnas pabora Ne 6 1




PexoMeH1anum no ocHaIIeHUI0 y4eOHOro mpouecca

OcHamenue  mporecca  OOydeHHMST ~ MaTeMaTHKe  OOeCredmBaeTCs
OMOIMOTEYHBIM (POHOM, TMEYATHBIMH MOCOOWSAMHU, a TaKke HH(GOPMALHMOHHO-
KOMMYHUKaTHBHBIMH CpeAcTBaMH, 9KPaHHO-3BYKOBBIMU npubopamu,
TEXHUYECKUMHU CpPEACTBAMH OOy4YeHHUs, Y4eOHO-IPAaKTUYECKUM U  y4eOHO-

J1a00paTOPHBIM 000PYI0BAaHUEM.

bubanoreuynnblii poug

HopmaTuBHbBIE JOKYMEHTBI

1. denepanbHbIA TOCYIAPCTBEHHBIN 00pa30BaTENIbHBINA CTaHAPT OCHOBHOTO
o011iero oOpa3oBaHusl.

2. IlpumepHble IporpaMMbl OCHOBHOIO 00111eT0 00pa3oBaHusl. MaTreMaTuka.
(Cranmaptel BTOporo nokosienusi). — M.: [Ipocsemienue. 2010.

3. ®opMHpOBaHUE YHUBEPCATIBHBIX YUEOHBIX JI€WCTBUI B OCHOBHOW IIKOJIE.
Cucrema 3amanuii / A. I'. Acmonos, O. A. KapabanoBa. — M.: IIpocernieHue.
2010.

Y4eOHO — MeTOAMYECKHH KOMILJIEKT

1. Teomerpusi: 7 knacc: y4eOHMK IS ydalmmxcs oO0Iieo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Sxup. — M. : Benrana-
['pad, 2012.

2. T'eomerpus: 7 knacc: AMIAKTHYECKUE MaTepHaNIbl: COOPHUK 3a7ad U
KOHTpOJbHBIX padoT/ A.I'. Mepsnak, B.b. Ilononckuit, M.C. SAxup. — M.
Benrana-I'pad, 2013.

3. Teomerpus: 7 winacc: paboume terpamu Nel,2/ A.I'. Mep3nsk, B.b.
[Tonouckwuii, M.C. Axup. — M. : Benrtana-I'pad, 2013.

4. Teomerpusa: 7 wiacc: meroaumdeckoe mnocooue/ E.B. bymko, A.T.

Mepsnsk, B.b. Ilomonckuii, M.C. Sxkup. — M. : Benrtana-I"pad, 2013.



5. I'eomerpus: 8 kmacc: y4eOHUMK Ui ydamuxcs o01meo0pa3oBaTebHbBIX
yupexnaenuit/ A.I'. Mepsnsk, B.b. Iomonckuit, M.C. Slkup. — M. : Benrana-
I'pad, 2013.

6. T'eomerpusi: 8 Kiacc: AMMAKTHYECKHE MaTepHANbl: COOPHUK 3a1ad |
KOHTpOJIbHBIX paboT / A.I'. Mep3nsak, B.b. Tlomonckuit, M.C. fAxup. — M. :
BenTana-I'pad, 2013.

7. Teomerpus: 8 kmacc: paboume terpamu Nel,2/ A.I'. Mep3msik, B.b.
[Tononckuit, M.C. Axup. — M. : Benrtana-I'pad, 2013.

8. Teomerpus: 8 wiacc: meromuueckoe mocooue/ E.B. Bymko, A.T.
Mepzisik, B.B. ITonouckuit, M.C. Skup. — M. : Benrana-I'pad, 2013.

9. T'eometpusi: 9 knacc: y4eOHUK Ui ydaniuxcs oOuieo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mep3nsak, B.b. Ilononckuii, M.C. fxup. — M. : Benrana-
I'pad. (I'oTtoBuTCs K BhIycKy B 2014 T.)

10. T'eomerpusi: 9 kinacc : OUAAKTUYECKUE MaTepualbl: COOPHUK 3ajad U
KOHTpOJbHBIX paboT/ A.I'. Mepsnak, B.b. Ilononckuit, M.C. fAxup. — M. :
Benrtana-I'pad. (I'oroButcs k Beimycky B 2014 1.)

11. T'eomerpusi: 9 knacc: pabouue terpaau Ne 1, 2/ A.I'. Mepsnsik, B.b.
[Tonouckuii, M.C. SAxup. — M. : Benrana-I'pad. (I'otoButcs x Bbimycky B 2014
r.)

12. Teometrpus: 9 kiacc: meromuueckoe mocoome/E.B. Bynko, A.T.
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12.http://www.kuant.info/ Hay4no — monysisipHbIii (pU3MKO-MaTeMaTHYECKHUI

KypHaJI )1 IIKOJIBHUKOB U CTYACHTOB «KBaHT».

Il. [leyaTHbIE IOCOOUSA

1. TaGnuubl Mo reoMeTpun JIJist 7— 9 KI1accoB.

2. IlopTpeTsl BbIAAIOMIMXCS AEATENIed MATEMATUKH.

11 Texnnueckue cpeacTBa 00y4eHus

1. KommbroTep.

2. MynbTUMEAUANIPOCKTOP.

3. DkpaH (Ha MTAaTUBE WK HABECHOM).

4. laTepakTUBHAS TOCKA.
V1. YueOHo-npakTHYecKasi M y4eOHO-1a0opaTopHOe 000pya10BaHue

1. Jlocka MarHuTHasi ¢ KOOPAUHATHOU CETKOM.

2. HabGop reomerpudeckux Guryp ( 1€MOHCTPAIIMOHHBIN U pa31aTOYHbBIN ).
3. HaGop reomerpudeckux Tes( JEMOHCTPAIMOHHBIA U Pa3JaTOYHbIN).

2. KoMIIeKT 4epTéXHBIX HHCTPYMEHTOB (KJIACCHBIX M pa3aTOYHbIX): JIMHEHKA,

TpaHcrnopTup, yroibauk (30°, 60°), yronbauk (45°, 45°), HUPKYIIb.
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