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1. O0mas xapakTepHCTHKA Y4eOHOIO mpeaMeTa B y4eOHOM ILIaHe.

OBnajeHre y4YalIMMHUCS CHUCTEMOW TEOMETPUYECKUX 3HAHUH W YMEHUHW HEOOXOIuMO B
MOBCETHEBHON JKM3HU MJIsi W3YYCHHS CMEXKHBIX JUCHHUIUIMH M TMPOJODKCHHS 00pa3oBaHU.
[TpakTHueckas 3HaYMMOCTh IIKOJIBHOTO Kypca T€OMETPUU O0YCIIOBJICHA TEM, YTO €€ 00BEKTOM
SABJIAKOTCA HpOCTpaHCTBeHHBIC (bOpMLI 1 KOJIMYCCTBCHHBIC OTHOILICHUA IIGfICTBPITeJIBHOFO ana.

FGOMeTpI/ILIeCKaﬂ IIOArOTOBKA HCO6XO,I[I/IMa U1 IIOHUMAaHHA IHPUHIOHUIIOB YCTPOﬁCTBa u
HCIIO0JIb30BaHMA COBpeMeHHOﬁ TEXHUKH, BOCIIPUATHA HAYYHBIX U TEXHUYCCKUX MMOHATHH B H,I[eﬁ.

['eomeTpust SBISICTCS OJHUM W3 OIOPHBIX IMPEIMETOB OCHOBHOM IIKOJBI: OHa OOECIeYMBacT
U3y4eHHE NPYTruX TUCHUIUIMH. B mepByro ouepens 3TO OTHOCUTCS K MPEIMETaM €CTECTBEHHO -
HAYYHOTO IIMKJIA, B YAaCTHOCTU K (u3uKe. Pa3BUTHE JOrMYECKOTO MBINUICHUS y4alluxcs Npu
00y4eHUH TEOMETPHH CIIOCOOCTBYET TAaKXKE YCBOSHHUIO IPEJAMETOB T'YMaHUTAPHOTO IUKIIA.
[TpakTHdeckne yMEHHS W HABBIKM T€OMETPUYECKOTO XapakTepa HEOOXOTUMBI IS TPYHAOBOI
JESTEIIbHOCTH W TPO(EeCCHOHANBLHOW TOATOTOBKM IIKOJBHHUKOB. Pa3Butue y yuammxcs
MPABWIBHBIX TPEJICTABICHUNA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYCCKUX a0CTpPaKIIHiA,
COOTHOIIICHUHM PEATBHOTO M WJICATBHOTO, XapaKTepe OTPAKCHHS MaTeMaTHYeCKOW HayKou
SBIICHMA M TPOIECCOB pEAbHOIO MHpa, MECTe T'€OMETPHH B CHCTEME HAyK W POJHU
MaTeMaTHYECKOr0 MOJICIMPOBAHUSI B HAYYHOM I[I0O3HAHMM W B MPAKTHKE CIIOCOOCTBYET
(GOpPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS YyYaIlUXCS, a Takke (POPMUPOBAHUIO KAYeCTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl Q/IalITAlliU B COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTBE.

Tpebys oT yyamuxcsi yMCTBEHHBIX U BOJIEBBIX YCHIJIMM, KOHIICHTPAIUU BHUMAaHUS, aKTUBHOCTU
pa3BUTOTO  BOOOpa)XCHHs, TEOMETPHsS  pa3BUBAeT HPABCTBEHHBIC YEPTHl  JIMYHOCTHU
(HACTOWYMBOCTh,  IIEJIEYCTPEMIIEHHOCTh, TBOPUYECKYI) AaKTUBHOCTb, CaMOCTOSATEIbHOCTb,
OTBETCTBEHHOCTh, TPYIOJIOOME, AUCHUIUIMHY, KPUTHUYHOCTh MBIIUICHUS) U  yYMEHHUE
apryMEHTHPOBAHHO OTCTaMBaTh CBOM B3I/ M YOKIEHHUS, a TAKKEe CIIOCOOHOCTh MMPUHUMATH
CaMOCTOATENIbHBIE PEIICHUS.

I'eomeTpus CyIIECTBEHHO pacIIUpsieT KPYyro3op ydaliuxcs, 3HaKOMs UX C HHAYKUUEH u
Jneaykuuen, oOoOlIeHNeM M KOHKpETH3allved, aHallu30M M CHUHTE30M, Kiaccudukanuen u
cUcTeMaTu3aluei, abcTparupoBaHueM, aHaJoOTHeld. AKTHMBHOE HCIOJIb30BaHHE 3ajad Ha BCEX
JTanax y4yeOHOro mporecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH HMIKOJIBHHUKOB.

[Ipu oOydyeHun reomeTpuu (GOPMUPYIOTCS YMEHHMSI M HaBBIKM YMCTBEHHOIO Tpyda —
IUTAHUPOBAHUE CBOEW pabOThl, MOUCK pPALMOHAIBHBIX MyTel €€ BBINOJHEHUS, KpUTHYECKas
OlIEHKa pe3yibTaToB. B mpomecce oO0ydeHHs TeOMETpUM MIKOJIBHUKHM JIOJKHBI HAay4HUThCS
u3jaraTb CBOM MBICIM SICHO M HCYEPINbIBAIOIIE, JTAKOHWYHO U EMKO, MPUOOPECTH HaBBIKU
YETKOI 0, aKKypaTHOT'O ¥ TPAMOTHOT'O BBITIIOJHEHH MATEMATUUECKUX 3aIIUCEN.

Baxneiime 3agadell IIKOJIBHOIO Kypca TE€OMETPHM SBJISETCS PA3BUTHE JIOTMYECKOIO
MbIIUIeHUsT yyamuxcsd. CamMu OOBEKTHI T'€OMETPUYECKHUX YMO3AKIIOYEHUH W TPUHSATHIE B
TreOMETpUH IMpaBHjia HX KOHCTPYHPOBAaHUS  CIIOCOOCTBYIOT  (DOPMUPOBAHHIO  YMEHUH
00OCHOBBIBaTh M JOKa3bIBaTh CYXICHHs, TPUBOJIUTH UETKUE OIpeJesIeHUs, pPa3BHBAIOT
JIOTUYECKYIO0 MHTYULIMIO, KPATKO M HATJISIIHO BCKPHIBAIOT MEXAHU3M JIOTHUECKHUX MOCTPOEHUN U
yyaT UX NpUMEHEeHHI0. TeM cambIM reoMeTpHusl 3aHMMaeT Beaylllee MEeCTO B (OpMUPOBAHUU
HAayYyHO- TEOPETHYECKOr0 MBIIUIEHHUs] I[IKOJIbHUKOB. PacKpbiBass BHYTPEHHIOI TapMOHUIO
MaTeMaTUKH, (OopMHpysl MOHMMaHHE KpacoThl M H3SIIECTBA MAaTEMaTHYECKHX pacCyKJEeHUH,
CHOCOOCTBYSl BOCHIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHUIO MOHATUS CUMMETPUH, F€OMETPHS



BHOCHUT 3HAUMUTEIbHBIA BKJIAJ B 3CTETHMUYECKOE BOCHHMTaHUE ydamuxcsa. E€ u3zyuenue pa3BuBaer
BOOOpa)K€HUE IIKOJHHUKOB, CYIIECTBEHHO OOOTall[aeT M pa3BUBACT WX MPOCTPAHCTBEHHbBIC
MIpEICTABJICHHUS.

B xone npenonaBanus reomerpun B 7-9 knaccax, paboTsl HaJ (OpMUPOBAHMEM Yy ydaluxcs
YHHUBEPCAJbHBIX y4YeOHBIX JEHCTBHI cleayeT oOpaiiate BHUMaHHE HA TO, 4YTOOBI OHHU
OBJIaJICBAJIM YMEHUSAMH 0011eyueOHOro Xapakrepa, pa3HOOOpa3HbIMU CIIOCOOaMU e TEIbHOCTH,
IPUOOPETANIH OIIBIT:

¢ INITAaHUPOBAHHUA U OCYIICCTBIICHHUA aHFOpHTMHqCCKOﬁ ACATCIIbHOCTH, BBIIIOJTHCHUA 3aJaHHBIX U
KOHCTPYHUPOBAHHA HOBBIX aJITOPUTMOB;

* pelieHus: Pa3HOOOPa3HBIX KJIACCOB 3ajayu U3 pa3- JIMYHBIX Pa3zeiioB Kypca, B TOM YHUCIIE 3ajad,
TpeOYIOMIMX MOKUCKA IYTH B CITIOCOOOB PEIICHNUS;

® HCCHCHOB&TCHBCKOP'I ACATCIIBHOCTH, Pa3BUTHUA H,I[eﬁ, IIPOBCACHUA  OKCIICPUMCHTOB,
O606H.[€HI/I$I, IIOCTAaHOBKHU U CI)OpMYJ'II/IpOBaHI/IH HOBBIX 3aJa4,

* SICHOTO, TOYHOTO, TPAMOTHOTO M3JIO)KEHMsI CBOUX MBICIEH B YCTHOW M MHCbMEHHON peud,
WCIIONIb30BAHUS ~ PA3JIMYHBIX  S3BIKOB ~ MaTeMaTUKH  (CJIIOBECHOTO,  CHMBOJIMYECKOTO,
rpaduyueckoro), cBoOOJHOTO TeEpexoja C OJHOTO S3bIKa Ha JPYrod [Uisl WILTIOCTPALUH,
WHTEPIPETAINK, APTYMEHTAIINH U JI0Ka3aTe/IbCTBA;

* IMPOBEACHUS JIOKA3aTCILHBIX PACCYKICHHN, apryMEHTAIlMH, BBIIBUKCHUS TUIIOTE3 U HX
00OCHOBAHHS;

* IMOMCKa, CHUCTEMAaTH3allMM, aHalIM3a W Kilaccudukanuu WHGOPMALMU, HCIIOIb30BAHUS
pa3HoOoOpa3HbIX MHGOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas Y4eOHYI0 U  CIPaBOYHYIO
JTUTEPaTypy, COBpEeMEHHbIC NH()DOPMAIIMOHHBIC TEXHOIOTHH.

2. Onucanue MecTa yueOHOTro NpeaMeTa B y4eOHOM IJIaHe.

B cootBeTcTBHM ¢ 0a3MCHBIM IIAHOM Ha HU3y4YCHUC T'COMETPHHU B 5 — 9 kmaccax OTBOJMUTCA I10 2
qaca

O6I]_Ie€ KOJHNYCCTBO YPOKOB B HEJICIIO C 7 1o 9 xacc CoCTaBIIsSIET 6 Y4acoB -

e 7 Kmacc — 2 yaca B HEJEIIO;
e 8 xiracc — 2 yaca B HEAEIIO

® O kiacc — 2 yaca B HEJEIIO.

4. IlnaHupyeMble pe3yJbTaThl OCBOECHHS COJAEPKAHUS Kypca reomeTpun 7-9.

Juunocmnuie:

Y yuawuxcs 6yoym cqhopmuposamwi:

1) OTBETCTBEHHOE OTHOLIECHHUE K YUCHHUIO;

2) TOTOBHOCTh U CIOCOOHOCTh OOYHYAIOIIMXCSl K CaMOPa3BUTHIO U caMO00Opa30BaHUIO Ha OCHOBE
MOTHUBAIMH K 00y4EHHIO U TO3HAHUIO;

3) yMeHHE SCHO, TOYHO, TPAMOTHO W3JIaraTb CBOM MBICIH B YCTHOW W THUCHMEHHOW peEuH,
MOHUMATh CMBIC] MTOCTaBJICHHOW 3ajlauy, BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH PUMEPHI U
KOHTPIPUMEDHI,

4) HavaJbHBIE HABBIKM Q/IalITAllMU B AMHAMUYHO W3MEHSIOIIEMCS] MUPE;

5) sKkosormveckas KyJabTypa: IIEHHOCTHOE OTHOIICHWE K MPUPOJHOMY MHpPY, TOTOBHOCTH
CJIeZIOBaTh HOPMaM MPUPOI00XPAHHOTO, 310POBhECOEPEratoIIEero MOBEICHUS;



6) ¢popmMupoBaHue CIOCOOHOCTH K AMOLMOHAIILHOMY BOCIIPUSATHIO MAaTEMATHUECKUX 00B-EKTOB,
3a/1a4, pEIICHUM, pacCyXICHU;

7) yMeHHEe KOHTPOJIHUPOBATH MPOIIECC U PE3yNbTaT yueOHOW MAaTeMAaTHUECKOM NeATeTbHOCTH;

¥ yuawuxcs mo2ym 6vimos cqhopmuposamns:

1) mepBoHaYandbHBIC TPEACTABICHUS O MATEMAaTUYECKOW Hayke Kak cdepe uenoBedeckoi
JEeSTENIbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBUIIN3ALINN;

2) KOMMYHHMKaTHBHasi KOMIIETEHTHOCTh B OOUICHUU W COTPYAHUYECTBE CO CBEPCTHUKAMH B
o0pa3oBaTenbHOI, yueOHO-HCCIIeI0BaTeNIbCKON, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH;

3) KpUTUYHOCTH MBILJICHUSI, YMEHHUE PACIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBHICKA3bI-BaHUS,
OTJIMYATh TUIOTE3Y OT (paKTa;

4) KpeaTUBHOCTb MBIIUICHUS, WHUIUATUBBI, HAXOJYUBOCTH, AKTUBHOCTH IPU PEUICHUU
apuMeTHUYECKuX 3a/1a4.

Memanpeomemnmnuie:

peryjsiTuBHbIE

yuawuecs Hayuamcsi:

1) bopmynupoBaTh U yepKuBaTh y4eOHYIO 3a/1a4Y;

2) BbIOMpATh IEUCTBUSL B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil U yCIOBUSAMU €€ pe-anu3alui;
3) TuIaHUpOBaTh MYTHU JOCTHIKEHHS IIeNiel, OCO3HaHHO BbIOWMpaTh Haubonee 3(PpQeKTUBHBIC
CHOCOOBI penIeHns y4eOHbIX U MO3HABATEIbHBIX 3a/1a4;

4) npenBUIETh YPOBEHb YCBOCHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTePUCTHK;

5) cocTaBIATh TUIAH U MOCJIEA0BATEILHOCTD JCHCTBUN;

6) OCyIIECTBIATH KOHTPOIIb MO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI,

7) ajmeKkBaTHO OLEHHWBATH MPABHIBHOCTh MIIM OIIMOOYHOCTH BBHINIOJHEHHUs yu4eOHOH 3ama-um, eé
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pEeIICHNUS;

8) cnu4ath coco0 ACHCTBUSA M €r0 PEe3yNbTaT C 33JJaHHBIM 3TAJOHOM C ILIENBI0 OOHAPY-KEHUS
OTKJIOHEHUI U OTJIMYHI OT 3TaJOHa;

yuawuecs noxLy4am 603MOACHOCHb HAYUUMBCA.!
l)onpenensaTs moCiieI0BaTEIbHOCTh MPOMEXKYTOUHBIX 1I€TIEH U COOTBETCTBYIOIIMX UM JICHCTBHIMA
C YY4E€TOM KOHEYHOT'O pe3yJsbTara.

2) nmpeIBUIETh BO3MOKHOCTH MOJIy4E€HHUsI KOHKPETHOI'O pe3ysIbTaTa P PElIeHUH 3a/1ay;

3) ocymecTBIATh KOHCTAaTUPYIOIIMA W MPOTHO3UPYIOUIUH KOHTPOJIb MO pe3yJibTaTy M IO
crocoOy IeUCTBUS;

4) BbIIENATE M (POPMYJIUPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOUTH, ONPEACIATh Ka-4eCTBO U
YpOBEHb YCBOEHUS;

5) KOHIIEHTPUPOBATH BOJIO JJIsl IPEOAOJICHUSI UHTEIUIEKTYaIbHBIX 3aTPYAHEHUN U (PU3H-ueCKuX
IIPENSATCTBUN;

NO03HABaTeJbHbIE

yuawuecs Hay4amcs.

1) caMOCTOSTENHHO BBIACIATH M (POPMYTUPOBATH O3HABATENIBHYIO L1Eb;

2) ucnonp30BaTh O0IIME MPUEMBI PELICHHS 3a/1a4;

3) npuUMEeHATH MpaBUIIa U M0JIb30BAaThCS MHCTPYKIUSIMHU U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMH;

4) OCYHIECTBIISITH CMBICIIOBOE YTCHHE,

5) co3naBarh, MPUMEHATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA, MOJE-TH U
CXEMBI JIJIsl pelIeHHs 3a1ay4;

6) caMOCTOSITENIbHO CTAaBUTh II€JIM, BBIOMPATh U CO3/aBaTh aJTOPUTMBI JUIS peIIeHUs] y4eOHBIX
MaTeMaTHYeCKUX Npodiiem;

7) HOHUMATD CYHITHOCTh aJTOPUTMHUECKUX MPENNUCAHUN U YMETh JICHCTBOBATh B COOT-BETCTBUU
C MPEUI0KEHHBIM allTOPUTMOM;

8) MOHUMAaTh W HCHOJB30BATH MATEMAaTHUYECKUE CPEACTBAa HATJSAHOCTH (PUCYHKH, YepTE-KU,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, HHTEPIIPETalluU, apTyMEHTalI1H;



9) HaxomuTh B pPA3NUYHBIX HCTOYHMKAX HWHGPOpPMAIMIO, HEOOXOAMMYIO ISl pPELICHHS Ma-
TEMaTHYECKUX MpoOJieM, U MPECTaBIATh €€ B MOHATHON (opMme; MPUHUMATH pEIlleHUe B YCIIO-
BUSIX HEMOJIHOM U M30BITOYHOM, TOUHON M BEPOSATHOCTHON HH(pOpMAIH;

yuawuecs noayuam 603MO*CHOCHb HAYYUMbCL:

1) ycranaBnIMBaTh TNPUYMHHO-CICACTBEHHBIC CBSA3HM; CTPOUTH JIOTHUECKHE PACCYKACHUS,
YMO3aKII04eHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHU) U BHIBOJIBI;

2) dopmupoBaTh yueOHYI0 W OOIIECTIONB30BATEILCKYI0 KOMIIETEHTHOCTH B 00JacTH HC-
M0JIb30BaHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT-komnerenTHOCTH);

3) BUIETh MaTEMAaTUYECKYIO 337auy B APYTUX AUCLUUILUINHAX, B OKPYKAIONIEH KU3HU;

4) BBIOBUTATH THUIIOTE3bl MPHU pPEIICHUH Y4YeOHBIX 3aJa4y U MOHUMATh HEOOXOIHWMOCTbh HX
POBEPKH;

5) nnaHuUpoOBaTh M OCYIIECTBISTH JEATEIBHOCTh, HANPABICHHYIO Ha pelIeHHe 3a7ad HC-
CJIEIOBATENIBLCKOIO XapaKTepa;

6) BEIOMpATh HarbosIee paliMoHaabHbIe U (P PEKTUBHBIE CITOCOOBI PEIICHUS 3a1a4;

7) wuHTEpHpeTHpoBaTh HHGPOPMANHIO (CTPYKTYPHpPOBATh, NEPEBOAUTH CIUIONIHOM TEKCT B
Ta0JIMILy, TPE3EHTOBATH MOJIYYEHHYIO HHpOpMaIuio, B ToM yucie ¢ nomoinsio UKT);

8) oreHrBaTh UHPOPMALIUIO (KPUTHYUECKAs OIIEHKA, OIICHKA JJOCTOBEPHOCTH);

9) ycTaHaBiIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, BEICTPAUBATh PACCYKICHUS, 0000IIECHNUS;

KOMMYHUKATHBHbIE

yuawuecs Hay4amcs:

1) opraHu30BBIBaTH y4eOHOE COTPYIHHYECTBO M COBMECTHYIO MCSTEIbHOCTh C YYHUTEIEM H
CBEPCTHHUKAMH: ONIPEIIEISITh IIETTH, PACTIPECNIATh (DYHKIIUU U POJIM YIYACTHHKOB;

2) B3aMMOJICHCTBOBATh U HAXOJHUTh OOIIME CIOCOOBI pabOThI, paboTaTh B IPYIINE: HAXO-IAUTh
oOImiee pelieHre W pa3peniatb KOH(GIUKTEI HA OCHOBE COTVIACOBAHUS MO3UIMH U y4EéTa WH-
TEpPecoB; chymaTh MNapTHEpa; (HopMynHpoBaTh, ApryMEHTHUPOBATH M OTCTaMBaTh CBOE
MHEHUE;

3) IpOrHO3UPOBaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HATUYUH PA3HBIX TOYCK 3PEHHUS;

4) pa3pemath KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M IMO3HIINNA BCEX YIACTHUKOB;

5) KOOpAMHUPOBATH U MPUHUMATDH PA3TMYHBIE MO3UIIUU BO B3aUMO/ICHCTBUMY;

6) apryMeHTHUPOBAaTh CBOIO TMO3HIMI0 M KOOPAMHHPOBATH €€ C TO3UIUSIMH MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM J€ATEIHLHOCTH.

Ilpeomemmnuvie:

yuawuecs Hay4amcs:

1) paGoTate ¢ TE€OMETPUUYECKHMM TEKCTOM (CTPYKTYpUpPOBaHHUE, H3BJIEUEHHE HEOOXOIUMOMN
uH(pOpMalnn), TOYHO U TPAMOTHO BBIpa)kaTh CBOM MBICIM B YCTHOW M MMCbMEHHOH peuu, Npu-
MEHAS MaTeMAaTHYECKYyl0 TEPMHUHOJIOTMIO M CHUMBOJIMKY, MCIIOJNB30BaTh PA3JIUYHBIE SI3BIKH
MaTeMaTUKH  (CIOBECHBIM, CHUMBOJMYECKHH, Trpaduyeckuii), O0OOCHOBBIBATb CYXKJIEHUS,
HIPOBOJUTH KJIACCU(PUKALIUIO;

2) BnaaeTh 0a30BbIM MOHSATUHHBIM almaparoM: UMETh NIPEJICTaBIECHHE O 4ucie, Apodu, 00
OCHOBHBIX T'€OMETPUYECKHX OOBEKTax (TOuKa, MpsiMasi, IOMaHasi, yroj, MHOTOYTOJbHUK, KpYT,
OKPYHOCTB);

3)u3MepsATh AMHBI OTPE3KOB, BETUYHUHBI YIIIOB;

4) BnazieTb HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUMCIICHUI;

5) Monb30BaThCS U3YYEHHBIMU T€OMETPUYECKUMHU (POPMYITaAMU;

6) MOJb30BATHCS MPEAMETHBIM yKa3aTeJleM SHUUKIIONEIUN U CIPABOYHUKOB ISl HAXOXKIACHUS
uHpOpMaINH;

yuawuecs nouy4am 603MONCHOCHIb HAYYUMbCA.

1) BeIMONHATH apudmernyeckue npeoOpa3oBaHUs BBIPAKEHUH, MPUMEHITh UX I PELICHUS
reOMEeTPUYECKUX 3a/1a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YUEOHBIX MPEIMETaX;

2) IpUMEHATh U3YYEHHBbIE MMOHATHS, PE3yJIbTaThl U METOAbl IPU PEIIECHUH 33/1a4 U3 Pa3IUYHbIX
paszenoB Kypca, B TOM 4YHUCJIE 3aJa4, HE CBOAAIIMXCS K HENOCPEICTBEHHOMY IPHUMEHEHHIO
W3BECTHBIX aJITOPUTMOB;



3) caMOCTOSTENBHO AEMCTBOBAaTh B CUTyallMM HEONPENEIEHHOCTH IPHU PEIICHUU aKTyalbHBIX
JUISL HUX TPO0OJIeM, a TaKKe CaMOCTOSITEIbHO MHTEPIIPETUPOBATH PE3yIbTaThl PEIICHUs 3a1a4 C
Y4E€TOM OTpaHUYCHUH, CBS3aHHBIX C PEAIBHBIMH CBOMCTBAMH PAacCMaTPUBAEMBIX IIPOLIECCOB U
SIBIICHUIA;

4) OCHOBHBIM CHOCO6aM HpeIICTaBJIeHI/ISI 1 aHajin3a CTaTUCTUYCCKUX JaHHBIX, pemaTb 3a1a4u C
MTOMOIIIBIO TIepeOopa BO3MOKHBIX BAPHAHTOB.

3. Coaep:xanue 00yuyeHmus.
I'eomerpus 7 kiacc.
HavanabHble reomerpuyeckne ceaeHus (11 yacon)

[Ipocreiimme reomerpuyeckue (UTYphHI: NpsiMasi, TOYKA, OTPE3OK, Jiyd, yroi. I[loHsTue
paBeHcTBa reomerpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U YrioB. Mi3MepeHue oTpe3KoB, AI1Ha
oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIEe M BEPTHKAJIbHBIC YTJIbI, HUX
cBoycTBa. [lepnenquKynspHble psIMBIE.

Ocnoenas yenb — CUCTEMATHU3UPOBATH 3HAHMS YYAIIUXCSI O MPOCTEUIINX F€OMETPHUECKUX
dburypax u ux cBOICTBax; BBECTU IIOHATHE PaBEHCTBA (HUTYD.

B naHHOI TeMe BBOASTCS OCHOBHBIE T€OMETPUYECKHUE ITOHATUSA U CBOWCTBA IPOCTEMIINX
reOMEeTPUYECKUX (PUryp Ha OCHOBE HATJISIIHBIX MPEICTABICHUH YUalIuXcsl MyTeM 0000IIeHus
OUYEBU/IHBIX WJIM U3BECTHBIX M3 Kypca MaTeMaTHUKU 1—6 KJIacCOB reOMETPUUYECKHUX (haKTOB.
[ToHsiTHE aKCHOMBI HA HAYAIBHOM dTare 00ydeHHsI He BBOJUTCS, U CAMU aKCHOMBI HE
bopmynupyroTcs B IBHOM BHie. HeoOXoquMble HCXOHBIE TTOJIOKEHHS, HA OCHOBE KOTOPBIX
U3y4yaroTCs CBOMCTBA reOMETPUUECKUX (PUTYp, IPUBOJATCS B ONMCATENbHON opMe.
[IpuHIMIIAaTBEHBIM MOMEHTOM JJTAHHOHM TEMBI SBJISIETCS] BBEJICHNUE ITIOHATHST PaBEHCTBA
reoMEeTpUYEcKuX (UIyp Ha OCHOBE HArJIHOTO
HNOHSTUS HajokeHus. OnpeeIeHHOe BHUMAaHUE I0JKHO YAENIATHCSA IPAKTHUYECKUM
MIPUIIOKEHUSAM F€OMETPUUYECKHUX ITOHATUH.

Tpeyronbauku (18 yacon)

Tpeyronbauk. [Ipu3Haky paBeHCTBa TpeyroJbHUKOB. [leprneHauKyisap k npsamoil. Meauansl,
OMCCEKTPUCH U BBICOTHI TPEYroJibHUKA. PaBHOOEpEHHBIN TpeyroJbHUK U €ro CBOICTBa. 3ajauu
Ha IIOCTPOEHUE C TIOMOIIBIO LIUPKYJIIA U JIMHEUKU.

Ocnosnas yejilb — BBECTU IMOHATHUEC TCOPEMBI, BBIpa6OTaTB YMCHHE JOKa3bIBaTb PAaBCHCTBO
TPEYIrOJIbHUKOB C TIOMOIIBIO H3YUCHHBIX IIPU3HAKOB; BBCCTU HOBBIM KJIacC 3aJa4y — Ha
MOCTPOCHHUC C IOMOIIBIO IUPKYJIIA U JIMHEWKH.

[Tpu3Haku paBeHCTBAa TPEYTOJBHHUKOB SIBISIOTCS OCHOBHBIM pa0OYMM amnmapaToM BCETO
Kypca reomeTpun. JlokazaTenbcTBO OOJbIIEH YacTH TEOpPEM Kypca M TaKKe pelIeHHe MHOTHUX
3a/1a4 TIPOBOJAUTCSA IO CIEIYIOIeH cXeMe: MOUCK PaBHBIX TPEYTOJBHHUKOB — OOOCHOBAaHUE MX
paBEHCTBA C TIOMOINBIO KaKOTO-TO TPU3HAKA — CJICJICTBHSI, BBITEKAIONIME W3 PaBEHCTBA
TpEeyroJbHUKOB. [IpuMeHeHne npu3HaKoB PaBEHCTBA TPEYTOJIbHUKOB MPU PEIICHUH 3a]ad JaeT
BO3MOKHOCTh TIOCTETICHHO HAaKaIlJIMBAaTh OMBIT MPOBEICHUS JOKa3aTeNbHBIX paccykiaeHuid. Ha
HAYaJbHOM JTafe W3Y4YeHHss W TPUMEHEHUsS TPU3HAKOB PABEHCTBA TPEYTOJHLHUKOB
1eJ1ecO00pa3HO UCIOIb30BATh 33J]a4H C TOTOBBIMU YEPTEIKAMHU.

IMapannensHbie npsimble (13 yacoB)

[TpusHaku mnapamieNbHOCTH TMPSAMBIX. AKCHOMa MapaielbHbIX MpsMbIX. CBolicTBa
MapaJyIEIbHBIX MPSAMBIX.



Ocnosnas yeib — BBCCTH OJHO M3 BaXHEHUIINX MOHITUM — TIOHITHE nmapaJijiCJIbHBIX
MMPAMBIX; OaTh IEPBOC MPECACTABICHUC 00 akcuoMax M aKCUOMaTU4YECKOM METOC B I'COMETPUU,
BBCCTH aKCHUOMY MapaJUICIIbHBIX IIPAMBIX.

[Tpu3Haku U cBOICTBa MapauIeNbHBIX MPSIMBIX, CBSI3aHHBIC C YIIIaMd, OOpa30BaHHBIMU TPU
MEPECEUCHUH  JIBYX  MPAMBIX  CEKymed  (HaKpecT  JIKAIIUMH,  OJIHOCTOPOHHUMHU,
COOTBETCTBEHHBIMH), IIIMPOKO HCHOJIB3YIOTCS B JNalbHEHIIEM MPH U3YUYEHUU YETHIPEXYrOJIbHU-
KOB, IOJJOOHBIX TPEYTOJILHUKOB, IIPH PEIICHUH 3a/1a4, a TAK)KE B KypCe CTEPEOMETPHH.

CoOTHOIEHUSI MeKIY CTOPOHAMM M yIjIaMu TpeyrojibHuka (20 yacos)

Cymma yrioB TpeyrosbHUKa. COOTHOLIEHHE MEXIY CTOPOHAMHU M yIJIaMM TpPEyroJIbHHKA.
HepaBencrBo tpeyrosnbHuka. IIpsMoOyronbHble TpeyrojibHUKH, HX CBOHCTBA M IPU3HAKU
paBeHCTBa. PaccTosiHMe OT TOUKM 710 IpsIMOM. PaccTosHMe MeXIy MapajyielbHbIMU MPSIMBIMH.
[TocTpoeHne TpeyroibHUKA 10 TPEM HJIEMEHTAM.

Ocnosnas yeib — pacCMOTPETb HOBLIC MHTCPCCHBIC U BA’KHBIC CBOMCTBaA TPCYTrOJIbHUKOB.

B naHHOI TemMe TOKA3bIBAETCS OJHA U3 BAXHEUILINX TEOPEM F'€OMETPUU — TEOPEMA O CYMME
yriioB TpeyronbHuka. OHa MO3BOJIAET JaTh KJIacCU(UKALUIO TPEYrOJbHUKOB 10 yIjlam
(OCTpOYTOJIBbHBIN, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TaK)XKE YCTaHOBUTh HEKOTOPHIE CBOMCTBA
Y IIPU3HAKHU PABEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

ITonsTue pacCToOdHuAg MEXKAY MapaJUICIIbHBIMU IIPAMBIMU BBOAUTCA Ha OCHOBC I[OKaBaHHOﬁ
npeaBapuTCIbHO TEOPEMbI O TOM, YTO BCEC TOYKHU K0l u3 ABYX HNapaJUICIbHBIX ITPAMBIX
paBHOYAAJIICHBI OT I[perﬁ HpHMOﬁ. OTO TIOHATHE HUIrpact BaXHYHO PpOJib, B YaCTHOCTH
HCIIOJIB3YCTCA B 3a/ladaXx Ha ITOCTPOCHHUC.

[Ipu pemenun 3agad Ha IOCTPOEHHME B 7 Kiacce CIEAYET OIPaHUYUTBHCS TOJIBKO
BBIIIOJIHEHUEM U OMNHMCAaHUEM IOCTPOCHUS HCKOMOW (urypbl. B OTAENIBHBIX CllyyasX MOXHO
IIPOBECTU YCTHO aHaJIU3 U JI0KA3aTeJIbCTBO, @ AJIEMEHThI HUCCIEIOBaHUS JOJIKHBI IPUCYTCTBO-
BaTh JIUILb TOI'/1a, KOIZIa 3TO OTOBOPEHO YCIOBHEM 3aJauu.

IloBTOopenue. Pemenue 3agau (6 4.)

OcHosnas yenw. IIoBTOpUTD, 3aKpenuTh U 00001 TH OcCHOBHBIE 3Y H, mosyduenHsie B 7 Kiacce.

I'eomerpus 8 kiace
Yer1bipexyrojbHuKH (18 yacoB)

MHOroyrojapHUK, BBITYKJIBII MHOTOYIOJIBHHMK, YEThIPEXyroibHHK. [lapamiemorpamm, ero
cBoiicTBa M npusHaku. Tpaneuus. IlpsmoyronapHHK, poMmO, KBaapaT, ux cBoicTBa. OceBas u
LEHTpaJIbHAasi CAMMETPHHU.

Ocnoénas yenrb — U3Y4UTh HaubOoee BaKHbIE BHJBI YETHIPEXYTOJIbHUKOB —
napaieiorpaMM, NpsMOYTOJIbHUK, pOMO, KBaJpaT, Tparelnto; 1aTh MpeicTaBIeHue 0 purypax,
00J1aJaroIKX OCEBOM MITH LIEHTPAIbHON CUMMETpHEH.

I[OKEBE[TCJ'ILCTB& OOJIBIIIMHCTBA TCOpEM ﬂaHHOﬁ TEMBI U PCIICHHUA MHOT'UX 3ala4 IMPOBOIATCA
C IIOMOIIBIO IMMPU3HAKOB PABCHCTBA TPCYTOJIBHUKOB, ITO3TOMY IIOJIC3HO HMX IMOBTOPUTH B HAYaJIC
HN3YUCHUSA TEMBI.

OceBast U LEHTpallbHAsE CUMMETPHH BBOJAATCS HE Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOICTBa reoMeTpuYecKuX (Uryp, B 4YaCTHOCTH YETBHIPEXYTOJIbHUKOB. PaccMoTpeHue »THx
MOHATHH KaK IBMKEHUM IIOCKOCTH COCTOMTCS B 9 Kiacce.



Inomann (18 yacoB)

[TonsTue mnom@aaun MHOTOyroidbHUKA. Ilnomanu mnpsMoyronbHHUKa, MapaienorpaMmma,
TpeyroyibHUKa, Tpanenuu. Teopema [lTudaropa.

Ocnoenas yenb — PaCIIUPUTh W YIIyOUTh TMONy4eHHBIE B 5—6 Kilaccax MpeACTaBICHUS
yyanmmxcs 00 U3MEpEeHUM U BBIUMCICHUHM IUIOHIAJIeH; BbIBECTH (OpPMYIbI IUIoLaaen
MNpsIMOYTOJIbHUKA, TapajlielorpaMmma, TPeyrojbHUKa, Tpaleluu; JI0Ka3aTh OJIHY M3 TJIABHBIX
TeopeM reomeTpun — Teopemy I[udaropa.

BeiBon dopMyn ans  BBIUMCIEHHS IUIOHIQJied MPSMOYrOJbHUKA, MapajliesorpaMmma,
TPEYroJIbHUKA, Tparelud OCHOBBIBAETCS HAa JBYX OCHOBHBIX CBOMCTBaxX IUIOLIAJCH, KOTOpPbHIE
MPUHUMAIOTCS. UCXO/I U3 HATJISIIHBIX MIPEAICTaBICHUI, a Takke Ha (opMyIie IO KBajapara,
000CHOBaHHE KOTOPO He SABJISETCS 00513aTENbHBIM JIJISl yYaIIUXCS.

HeTtpaguunoHHO# A7l MIKOJBHOTO Kypca SBISETCS TeopeMa 00 OTHOIICHHH IUIONIAAeH
TPEYroJIbHUKOB, UMEIOMIMX [0 paBHOMY yriy. OHa MO3BOJIET B JalbHEHIIEM JaTh MPOCTOE
JI0Ka3aTeNNbCTBO IIPU3HAKOB I0J100USI TPEYTOJIbHUKOB. B 3TOM COCTOUT OAHO U3 NPEUMYILECTB,
00yCIIOBJIIEHHBIX PaHHUM BBEJICHUEM MOHATHUS IJIOLIA/IH.

JokazarenbctBo TeopeMsbl [Indaropa ocHOBBIBaeTCs Ha CBOWMCTBaxX Iutomaaeid u Gopmynax
JUIs IJI0IIAJeH KBajpara u NpsMOyroybHUKa. Jloka3pIBaeTcs Takke Teopema, oOpaTHas TeopeMe
[Tudaropa.

ITopo0HbIe TPeyroabHUKH (26 4acoB)

[TonoGuble TpeyrompHuku. [Ipu3Haku momoOust TpeyroabHUKOB. [IpuMeHenne momobus K
JI0Ka3aTeNbCTBY TEOPEM M pelmeHuro 3agad. CHHYC, KOCHMHYC M TaHIEHC OCTpOro yria
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.

Ocnosnas yeilb — BBCCTHU IIOHATHC HO,Z[O6HLIX TPEYIrOJIbHUKOB; PACCMOTPETh IMPU3HAKU
HOI{O6I/IH TPECYIrOJIbHUKOB W HUX IMPUMCHCHUSA; CACIIATH HepBHﬁ mar B OCBOCHHU YyYalllUMHUCH
TPUTOHOMECTPHUYCCKOT'O arlrnapara rcoMETpuu.

Onpez[eneHI/Ie HOI[O6HBIX TPEYTrOJIbHUKOB JAC€TCA HE HA OCHOBC npeo6pa30BaHI/I;1 HOI[O6I/I$I, a
4Cepe3 paBCHCTBO YIJIOB U MPONOPUHUOHAIBHOCTE CXOJACTBCHHBIX CTOPOH.

[TpusHaky 1Momo0Msl TPEYroJbHUKOB JOKA3bIBAIOTCSA C MOMOIIbIO TEOPEMBI 00 OTHOIIEHUU
IJIOMIAJIEH TPEYTOJIbHUKOB, UMEIOIIUX 10 PABHOMY YTJIy.

Ha ocHoBe nmpusHakoB mojo0usi AOKa3bIBA€TCS TEOpeMa O CPEIHEH JIMHUU TPEyroJIbHHKA,
YTBEPXKACHUE O TOUKE IIEPECEUYECHMs] MEAMAH TPEYroJIbHWKA, a TakKe JIBa YTBEPXKIEHUSA O
IPONMOPLUMOHANIBHBIX OTPE3Kax B MPSAMOYrOJIbHOM TpeyroibHHKe. JlaeTcs mpencraBieHHE O
MeTo/ie NOoJ00M B 3a/1a4ax Ha IOCTPOEHUE.

B 3akiroueHne TeMBI BBOIATCS 3JIE€MEHTHI TPUTOHOMCTPHU — CHHYC, KOCUHYC U TAHI'CHC
OCTpOro yria npAMOyYroJIibHOIro TpeyroJibHUuKa.

OxpyxHocth (20 yacoB)

B3aumHoe pacnionoxenue npsmMoil u okpykHocTu. KacarenbHast K OKpy>KHOCTH, €€ CBOWCTBO
1 npu3Hak. L{eHTpasibHble W BNHUCAHHBIEC YIibl. YeTbIipe 3aMeuaresibHble TOYKH TPEYTrOJbHHUKA.
Brnucannas u onvcaHHasi OKpYKHOCTH.

Ocnosnas yeib — PACHIUPUThL CBCACHHUA 00 OKPY’KHOCTH, IOJYUYCHHBIC YYalllUMUCS B 7
KJIaCcCC, H3YUUTH HOBBIC (1)aKTI)I, CBA3aHHBIC C OKPYXHOCTBIO, IMO3HAKOMHUTH YyYalluXcCia C
YCTBIPbMA 3aMCYaTCIIbHBIMU TOUKaAMU TPECYTrOJIbHUKA.



B naHHOHM TemMe BBOAMTCS MHOT'O HOBBIX IOHSATHUN U PACCMATPUBAETCS MHOI'O YTBEPXKACHUM,
CBSI3aHHBIX C OKPYKHOCTBIO. JlJI1 UX YCBOEHMS CIIEAYeT YAEIUTh OOJbIIOE BHUMAHHUE PEIICHUIO
3a1ad.

VYTBepKIEHUSI O TOUYKE IepeceueHus: OMCCEKTPUC TPEYrojbHUKAa U TOYKE IMepeceyeHus
CEepPEeIMHHBIX MEPHNEHIUKYISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOAATCS KaK CIEACTBUS U3
TEOpPEM O CBOMCTBAX OMCCEKTPUCHI YIJIa U CEPEAMHHOIO MEPIeHIuKyIsIpa K oTpe3ky. Teopema o
TOYKE TMEPECEUCHUs BHICOT TPEYTrONbHUKA (MM UX MPOJOJKEHUN) JTOKA3BIBACTCS C MOMOIIbIO
YTBEPXKJICHHS O TOUKE NIEPECEUCHUsI CEPEIMHHBIX MEPIICHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIMCAHHON B TPEYrOoJbHHUK U OMHCAHHON OKOJIO
HEro, pacCMaTPUBAIOTCS CBOWCTBO CTOPOH OMNMCAHHOI'O YETBIPEXYTOJIbHUKA U CBOWCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

IMoBTopenue. Pemenue 3aga4 (3 4yacon)

Ocnoenas yens. [IoBTOPUTH, 3aKpenuTh 1 00001UTHL OcHOBHBIC 3YH, momyueHHbie B § Kitacce.

I'eomeTpus 9 kiace

BekTopbl. MeToa koopauHar (22 yaca)

[Tonsitue BekTopa. PaBeHcTBO BeKTOpOB. CIl0KEHHE M BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ncio. PasnoxkeHue BekTopa IO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTsl
BekTopa. [Ipocreiimme 3agaun B KOOpAMHATax. YPAaBHEHHS OKPY)KHOCTH U IPAMOM.
IIpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PEILEHUH 3a/1a4.

Ocnosnas yeilb — HAYYUTHh YyYalllUXCA BBIIIOJIHATH JehCcTBHS Haj BCKTOpaMH Kak
HallpaBJICHHBIMU OTPC3KaMH, YTO BAXKHO IJIs1 IIPUMCHCHUA BCKTOPOB B (I)I/I3I/IK6; IIO3HAaKOMUTH C
HCIIOJIb30BAHUEM BCKTOPOB U MCTOJla KOOPAMUHAT ITPU PCIICHUU I'COMCTPHUUCCKUX 3a1a.

Bektop ompenensercss Kak HampaBiIEHHBIA OTPE30K W JIEUCTBUS HaJ BEKTOPAMU BBOASATCSA
Tak, KaKk 3TO NpUHATO B (usuke, T. E. kak nelcTBUs ¢ HampaBiIeHHbIMU OoTpe3kaMu. OCHOBHOE
BHHUMAHHE OJIXKHO OLITH YACICHO BI)Ipa6OTKC YMeHI/II\/’I BBITIOJIHATE OII€pallkid HaJd BCKTOpaMH
(ckyaapIBaTh BEKTOpHI MO TMpaBWJIaM TPEYroJIbHHKA M Mapajulejorpamma, CTPOUTh BEKTOD,
PaBHBIN PAa3HOCTH JBYX JaHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PaBHBIN NPOU3BEICHUIO JAHHOTO
BEKTOpPA Ha JJAHHOE YHUCJIO0).

Ha nmnpumepax mokas3blBaeTcsi, KaK BEKTOPbl MOTYT MPHUMEHATBCS K  PEIICHUIO
reoMeTpuueckux 3agad. JlemoHctpupyercs 3((EeKTUBHOCTh NpHUMEHEHUs ¢GopMyn s
KOOpJMHAT CEPEIUHBI OTPE3KA, PACCTOSIHUS MEKIY ABYMs TOUKAMM, YPAaBHEHUIN OKPY>KHOCTH U
OpsIMOM B KOHKPETHBIX T€OMETPUYECKUX 3ajJadaxX, TEeM CaMbIM JaeTcs IpeAcTaBiIeHHE 00
W3YYEHUU T€OMETPUUYECKUX (PUTYp C IIOMOIIBIO METO/I0B JIreOpHI.

CooTHolIEeHUsI MeXKIY CTOPOHAMH M YIrJjamMM TpeyrojibHuka. CkajsipHoe Npou3BeleHUe
BeKTOpOB (12 yacos)

CI/IHYC, KOCHUHYC U TAHI'CHC yTJIA. TCOPCMBI CHUHYCOB U KOCUHYCOB. Pemenne TPECYTOJIbHUKOB.
CKaJ'ISIpHOC MPOU3BCACHUC BECKTOPOB U €TI0 MIPUMCHCHUC B TCOMCTPUUCCKUX 3a/lavdax.

Ocnoénas yenb — pPa3BUTh YMEHHE YYalUXCsl MPUMEHSITh TPUTOHOMETPUUECKHH ammapar
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Cunyc u kocuHyc mob6oro yraa ot 0° mo 180° BBOASTCS C TOMOIIBIO €IUHUYHOMN
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJIUTCA €Il€ OAHA
dbopMyna IO TPEYTroJbHHUKA (ITOJIOBUHA TIPOU3BEECHUS IBYX CTOPOH HAa CHHYC YTJia MEXKIY
HUMH). DTOT anmapar NPUMEHSIETCS K PEIICHHIO TPEYTrOIbHUKOB.



CkanspHoe npou3Be/IeHHe BEKTOPOB BBOAUTCS KaK B (u3MKe (POU3BEICHUE JJTHMH BEKTOPOB
Ha KOCHHYC YIJla MeXJy HUMH). PaccMaTrpuBaioTcs CBONCTBA CKAJIAPHOTO MPOU3BEACHUS U €ro
MPUMEHEHUE IIPU PEILIEHUU TeOMETPUUYECKUX 3a]1a4.

OCHOBHOE BHHMaHHE cJIeayer yACIUuTb BBIpa6OTKe IMPOYHbBIX HABBIKOB B IMPHUMCHCHHUU
TPUTOHOMETPHUYECCKOI'O arlrapara npu peiieHuu rcOMCTpUICCKUX 3a1a4.

JJInHA OKPY:KHOCTH M IUI0IAAb Kpyra (12 yacos)

[IpaBwiibHbIE ~ MHOTOYTrOJIbHMKH.  OKpY)KHOCTH,  OIIMCaHHAas  OKOJO  IPaBWJIBHOIO
MHOI'OYTOJIbHUKA U BIMCaHHas B Hero. [locTpoeHue MpaBMIIBHBIX MHOTOYrOJbHUKOB. J[nnHa
okpyxxHoctu [lnomans kpyra.

OcHosHas yenb — paclIUPUTh 3HAHUE YYaIUXCsS O MHOTOYTOJIbHUKAX; PACCMOTPETH ITOHATHS
JUTMHBI OKPY>KHOCTH H TUIOIIAIHN Kpyra U (JOpMYJIbI ISl MX BBIYHCICHHUS.

B Hauane TeMbl JlaeTcs ompeleseHue MPaBHIBHOIO MHOTOYTOJIBHUKA, U PACCMaTPUBAIOTCS
TEOpEeMBbl 00 OKPYXKHOCTSX, ONMHUCAHUE OKOJIO MPaBUILHOTO MHOTOYTOJIbHHKA W BIIMCAaHHOHN B
Hero. C MOMOUIbI0 ONMCAHHOW OKPYKHOCTH PELIAIOTCS 33Ja4d O MOCTPOEHHM IPABHIBHOIO
HIECTUYTOJIbHUKA U TPABUIIBHOTO 271-yTOJIbHUKA, €CJIH JIaH MTPaBUIIBLHBIN /71-yTOJIbHUK.

@DopMyIibl, BbIpAXKAIOIUE CTOPOHY IPAaBUIBHOIO MHOIOYIOJIbHMK M PajNyC BIMCAHHON B
HETO OKPYKHOCTH 4Yepe3 paguyCc ONMCAHHOW OKPYXHOCTH, UCTIOJIB3YIOTCS MPH BBIBOJE (HOpMyI
JUIMHBI OKPY’KHOCTH M IUIOLIaU Kpyra. BeIBoi onmupaeTcs Ha MHTYUTUBHOE IPEACTaBJICHUE O
npejene: Mpu HEOrPpaHWMYEHHOM YBEIMUYEHUHU 4YHCIa CTOPOH IPAaBHIIBHOTO MHOTOYTOJIbHMKA,
BIIMCAHHOT'O B OKPY>KHOCTb, €0 MEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IJIOLIa/ (b —
K IUIOIIAH Kpyra, OrPaHUYEHHOTO OKPYKHOCTBIO.

JABuskenus (124yacoB)

OTtoOpaskenue iockocTu Ha ceOs. [lonstue nuxenus. OceBast ¥ IEHTPAIbHAS CUMMETPHH.
[Tapannensusiii nepenoc. [loBopot. Hanoxxenust u [BUAKEHUS.

Ocnosnas yeinb — IMO3HAKOMUTL YyYalllUuXCs € MOHATHUC. IBUKCHHUA U €TI0 CBOﬁCTBaMH, C
OCHOBHBIMH BUAaMU I[BH)KGHHﬁ, C B3aMMOOTHOIIIECHUSIMH HAIT0KEHUN 1 HBH)KCHHﬁ.

JIBuKeHre TIIOCKOCTH BBOJUTCS KaK OTOOpa)KeHHE IUIOCKOCTH Ha cels, COXpaHsrolee
paccrosiHue Mexay Toukamu. [Ipu paccMOTpeHMHM BHIOB JBH)KEHUHM OCHOBHOE BHUMAHHE
yIemnsieTcsl IOCTPOSHUI0 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOoJbHUKOB IPH OCEBOI
U IEHTPAJbHON CHMMETPHUSX, MapauieIbHOM mepeHoce, moBopoT. Ha addexTHrix mpumepax
MOKa3bIBACTCS IPUMEHEHUE JBHXKEHUI MPU PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

IlonsgTe HaAJIOXEHHS OTHOCHUTCA B JaHHOM KypCE€ K YHCIY OCHOBHBIX MMOHSATHH.
I[OK&3LIBaeTC$I, YTO MOHATHA HAJOXCHHA N ABWXCHHA ABIAIOTCA 3KBHUBAJICHTHBIMU: mo0oe
HaJIOXKCHUEC ABIACTCA IBUXKXCHHUEM ITIJIOCKOCTH U O6paTHO. I/I3y‘~I€HI/I€ J0Ka3aTcJIbCTBA HE ABJIACTC
065[3aTCJ'IBHBIM, OAHAKO CJICAYET paCCMOTPETH CBA3b MOHATUHN HAJIOKCHUS B JBHXXCHUA.

006 akcuomax reomerpuu (2 yaca) becena 06 akcnomax reoMeTpu.

Ocnosnas yeilb — Aarb Oonee FHY6OKOC OpeACTaBJICHUC O CUCTEMEC dKCHUOM IINIAaHUMETPUU U
AKCHOMAaTHYCCKOM MECTOAC.

B nannoit Teme pacCKa3bIBACTCA O PA3JIMYHBIX CUCTEMAX AaKCUOM I'€OMCTPUHU, B HACTHOCTHU O
Ppa3InYHbIX crocobax BBCJICHUS IMOHATHUA PaBCHCTBA (I)I/Il“yp

IHoBTOpenue. Pemenune 3anau (8 yacos)

OcHosHas yenw. IIoBTOPUTD, 3aKpenUTh U 00001mUTh OCHOBHBIE 3Y H 32 0OCHOBHYIO TIKOITY.



4. OnucaHue y4eOHO-METOAUYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 00ecneyeHust
o0pa3oBaTeIbHOIO Mpolecca.

N

oo

10.

11.

12.

13.

YueOuuk o reomerpun 7 — 9 knacca. JI. C. Aranacsn, B. @. Byrysos, C. b. Kagomies
u 1p. Mocksa «IIpocsemenue» 2011.

[Toypounsie mansl o reometpun. M. I'. I'msposa. Boarorpaz. 2010.

[Toypounsie pazpaboTku no reometpun (quddepeHupoBanHbIil moaxon). 7 kmace. H.
®. I"'aBpusnoBa. Mocksa «Bakoy» 2014.

TeMarrueckoe U MOoypoyHOE IUIaHUPOBaHUE 1o reomeTpuu. 7 kiace. T. M. MuieHko.
W3parensctBO «Ok3amen». Mocksa 2014.

B. A. I'yces, A. 1. Mensk. Jlugaktuueckrue MaTepuaibl 10 r€OMETPUU. 7 Kilace.
Mocksa 2015.

H. b. MensHukoBa. TemaTuyeckue 3a4eThbl 1o reomeTpun 7 — 9 k1. Mock.
nenaptameHT oopazoBanust HI1O «IlepcriektuBa» 1992.

I'. . AnteiaoB. Tecthl mo reomerpun 7 — 9 k1. MockBa. M3narensckuii 1om «/Ipoday.
2010.

N3yuenune reomerpuu B 7 — 9 kiaccax. Mocksa. «IIpocsemnienuey. 2010.

[Toypounsie pa3paboTku 1o reoMeTpun (audepeHpoBannbii noaxon). 8 xinacc. H.
®. I'aBpuoBa. MockBa «Bakoy» 2014,

Atanacsn JI. C. U3yuenue reomerpuu B 7-9 Kitaccax: METOIUYECKHE PEKOMEHIAIIUN
g yaurens (teker) / JI. C. Aranacan. — M. ; [Ipocsemenue, 2012.

3Bauu JI. . Jlumaktudeckue Matepualisl mo reometpuu. 8 kiacc (texer) / JI. U.
3BaBuy, JI. B. Ky3nenona, C. b. CyBoposa. - M. : IIpocsewenune, 2010.

[Toypounsie pa3zpabotku no reometpuu (auddepeHmpoBannsblii moaxon). 9 kmacc. H.
®. I'aBpusoBa. Mocksa «Bakoy» 2014.

3BaBuu JI. M. Jlumaktudeckue matrepuaisl no reometpuu. 9 kiacc (teker) / JI. U.
3BaBuy, JI. B. Ky3nenosa, C. b. CyBoposa. - M. : [Ipocsemienue, 2010.

MarepuanbHO-TeXHUYECKOE 0OecTeueHue:

BUJIE;

LARE A

Komnerorep

IIpoexrop

IIpunTep

VYcrpoiicTBa BbIBO/IA 3BYKOBOM HH(OpMAIUH
VYrpasisieMble KOMIIBIOTEPOM YCTPONCTBA

Ilnanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOI NPOrpaMMbl [0 MATEMATHKE

T'EOMETPHUA
7-9 knaccot

(012 UCnOIB306AHUA 6 NOBCEOHEGHOI MHCUHU U 00ECHeYeHUsA G03MONCHOCHU YCHEULHO20
npooocenusn oopazoeanus Ha 6a3080Mm yposne)

T'eomempuueckue ghuzypul

Bbll’lyCKHuK Haysumcs.:

- OIICPpUPOBATH Ha 6a3o0BOM YPOBHC MOHATHUAMUA I'€OMCTPUUCCKUX (1)I/Il"yp;

- U3BJIEKATh HHPOPMAIMIO O TEOMETPHUECKIX (UTYpax, MPEJCTABICHHYIO Ha YepTekax B SBHOM

- IPUMCHSATD U1 pEIICHUA 3a1a4 TCOMETPHUICCKUE Q)aKTBI, €CJIK YCJIOBUA UX IPUMCHCHUS 3aJIaHbI
B SIBHOH (popme;



- pemaTh 3aJa91 Ha HaX0)K/IEHHEe TEOMETPHUECKUX BEJIMYNH 110 00pa3IaM WA alrOpUTMaM.
B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

- UCIIOJIb30BaTh CBOMCTBA TCOMETPUUCCKUX (I)I/Il"yp IJ1d pEIICHUA TUIIOBBIX 3aaa4, BOSHUKAIOUIUX
B CUTyalludX MOBCCIHEBHOM JKHU3HHU, 3aa4 NPAKTUICCKOTO COACPIKAHM.

Omunowenus
Buinyckuux nayuumesi:

- OTIepHPOBATh HA 0Aa30BOM YPOBHE MOHSATHAMH: PABEHCTBO (QUTYp, paBHbIE (QUTYPHI, pABEHCTBO
TPEYroJbHUKOB, MapaIeNbHOCTh NPSMBIX, HEPHICHAUKYIAPHOCTh MPSMBIX, YIIBl MEXAY MPSIMBIMU,
NEePIECHIUKYJIISIP, HAKJIOHHAS, IPOEKLN.

B nosceounesnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- UCIIOJIb30BaTh OTHOIOCHUA [JIsI PEHICHUA HpOCTCﬁHIHX 3aJa4d, BO3HHKAONINX B peanLHoﬁ
JKH3HHU.

H3mepenusn u viuucienus
Buinyckuux nayuumcs:

- BBIIIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEIMYMH YIJIOB, C IIOMOILIBIO MHCTPYMEHTOB IS
U3MEPEHUH JUIMH U YTJIOB;

- IpUMEHATh (HOPMYJIBI TIEPUMETpPA, IUIOMAAU M 00bEMA, IJIOUIAJU TMOBEPXHOCTH OTIEIBbHBIX
MHOT'OTPaHHHUKOB MPU BBIYUCIIEHUSX, KOTJa BCE JAHHBIE UMEIOTCA B YCIIOBHUU;

- mpuMeHsITh Teopemy Iludaropa, 6a30BbIe TPHTOHOMETPUUECKHE COOTHOIICHUS [T BEIYUCICHUS
JUIMH, PACCTOSIHUM, IJIOMAAEH B IPOCTEHIINX CIIyqasiX.

B noeceounegnoii ocusnu u npu usyyenuu Opy2ux npeomemos:

- BBIYHUCIISITH PACCTOSHUS HA MECTHOCTU B CTaHIAPTHBIX CUTYaLUsX, IUJIOMIAAW B MPOCTEHIIMX
Cllydasix, IPUMEHATH (POpMyYJIbI B IPOCTEHUIINX CUTYALMAX B TOBCEAHEBHON JKU3HHU.

TI'eomempuueckue nocmpoenusn
Buinycknuk Hayuumcs:

- n300pakaTh THUIIOBBIE IUIOCKHE (GUIYpHl U (UIYPHI B MPOCTPAHCTBE OT PYKH M C MOMOLIBIO
MHCTPYMEHTOB.

B nosceounegnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- BBITOJIHATH MTPOCTEHIIINE MOCTPOSHHS HA MECTHOCTH, HEOOXOJUMEBIE B PEANBbHOM KU3HH.
T'eomempuueckue npeobpazoeanusn

Buinyckuux nayyumces:

- CTPOUTH QUTYPY, CHMMETPHYHYIO JJAHHOH (PUTYpe OTHOCHUTEIBHO OCH U TOUKH.

B nosceounesnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- pacro3HaBaTh JBIKEHUE OOBEKTOB B OKPYIKAIOIIEM MHUPE;

- pacro3HaBaTh CHMMETPHYHBIE (QDUTYPHI B OKPYKAFOIIEM MUPE.

Bekmoput u koopounamut na niockocmu

Bbll’lyCKHuK Hayyumcs.:



- omepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMHU: BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpPAa Ha YMCIIO0, KOOPAMHATHI Ha TIOCKOCTH;

- ONpEeneNATh NPUONMIKEHHO KOOPAMHATHI TOYKH IO €€ W300paKEHHWI0 Ha KOOPIAMHATHON
TUIOCKOCTH.

B nosceounesnotl scusnu u npu usyyenuu Opy2ux npeomemos:

- UCIIOJIb30BaTh BCKTOPLI I PCHICHUA HpOCTeﬁMHX 3aga4 Ha OIIpCACJICHHUE CKOPOCTU
OTHOCHUTCJIIPHOI'O ABHMKCHUSI.

Hcemopusa mamemamuru
Buinyckunux nayuumces:

- OTIMCHIBATh OTAEIbHBIEC BBINAIOLINECS PE3YbTAThl, IOJIyYEHHBIE B XOJ€ Pa3BUTUS MaTeMaTUKU
KaK HayKu;

- IPUBOJIUTH MPUMEPHI MATEMATHUECKUX OTKPBITHA M UX aBTOPOB, B CBSI3M C OTCUECTBEHHOU U
BCEMHUPHOI UCTOpHUEI;

- IOHUMATh POJIb MAaTEMaTUKHU B pa3putun Poccun.
Memoovt mamemamuxu
Bouinycknux nayuumecsi:

- BBIOMpATh TMOIAXOASIINN M3YYCHHBIH METOM JUIsl PEIICHUH U3YyYEHHBIX THIIOB MaTEeMaTUYCCKUX
3aj1ad;

- IPUBOAUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIIEH NeHCTBUTEIBHOCTU U
MIPOU3BEICHUSIX UCKYCCTBA.

7-9 knaccot

(0N UCnOIL306AHUA 6 NOBCEOHEGHOIU MHCUHU U 00ECHEeUeHUA GO3MONCHOCHU YCREULHO20
npoooicenusn oopazoeanus Ha 6A3080Mm yposHe)

TI'eomempuueckue guzypo
Buinycknuk nonyuum 603MOMCHOCHb HAYYUMbCA
- OTIEPHUPOBATH MOHATHUSIMH T'€OMETPUUECKUX DUTYD;

- M3BIIEKATh, HHTEPIPETUPOBATH M MPEOOPA3OBHIBATE HMHPOPMAITUIO O TEOMETPHUYECKHX (UTypax,
IIPEACTABIICHHYIO HA YepTexKax;

- TIPUMEHATh TeoMeTpuYecKue (DaKThl AJS PEUICHUs 3a/a4, B TOM YHCIE, MPEIoiaraloninx
HECKOJIbKO IIar0B PEIICHHUS;

- (hopMyIHPOBaTh B MPOCTEHININX CITydasiX CBOWCTBA U MPU3HAKH QUTYD;
- JIOKa3bIBATh T€OMETPUYECKUE YTBEPKACHUA

- BUaJeTh CTAHJAAPTHOW  Kiaccupukamued  IUIOCKUX  Quryp  (TpEyrolibHUKOB U
YeThIPEXYTOJILHUKOB).

B noeceonesnoii orcuznu u npu uzyyenuu opyeux npeomemos:

- UCIIOJIB30BaTh CBOMCTBA reOMCTPUICCKUX (1)I/Il"yp JJIg peHICHUS 3alad MPAKTUYCCKOT O XapaKTepa
1 3a1a4 U3 CMCXHBIX JUCHUIIIINH.

Ommuowenusn

BblﬂyC‘KHuK ROJYHYUmM 603MONCHOCMb HAYUUMbCA!



- OIICpUPOBATh TMOHATHAMH: PABEHCTBO (UTYp, paBHbIE (DUTYPHI, PaBEHCTBO TPEYTOJIHHUKOB,
HapauIeIbHOCTh TPSIMBIX, MEPHCHIUKYISPHOCTh MPAMBIX, YITIBI MEXAY TNPSIMBIMH, NEPHCHIUKYIIP,
HaKJIOHHAs1, MPOEKIHs, Hogooue Guryp, nogooHble GUrypsl, MOA00HBIE TPEYTOJILHUKH;

- IPUMEHATH Teopemy Darieca 1 TeopeMy O MPOMOPIIHOHANBHBIX OTPE3Kax MPH PEIIeHNH 3a/1a4;
- XapaKTepU30BaTh B3aMMHOE PACIIONIOKEHUE MPSMOM U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

- ACTIONIF30BaTh OTHOIIEHUS IS PEIISHUS 3a/1a4, BOSHUKAIOMINX B PEaTbHON YKU3HM.
Hzmepenun u viuucnenus

Buinyckuuk noayuum 603mMO0#CHOCb HAYUUMBCA:

- OTIEPHUPOBATh MPEJCTABICHUSIMH O JJIMHE, IUIOIAaW, 00bEME Kak BeIMYHUHAMU. [IpUMEHSTH
teopemy Iludaropa, popmynsl mmomanu, o0béMa NP pelIeHUH MHOTOIIATOBBIX 3ajad, B KOTOPBIX HE
BCE JIaHHBIC TIPEJICTABIICHBI IBHO, a TPEOYIOT BBIUMCIICHUH, ONIEPUPOBATh O0JIee MUPOKUM KOJINYECTBOM
(dhopMyn JUIMHBIL, TDIOMAnN, 00BEMA, BRIYHCIATh XapaKTEPUCTHKN KOMOWHAIMN GUryp (OKpy>KHOCTEH H
MHOTOYTOJIbHUKOB) BBIYHCIISTH PACCTOSHHUS MEXKIY (QUrypaMu, NPUMEHSATh TPUTOHOMETPUYUCCKHUC
(pOpMYHBI JJIsL BBIUHCJIEHUNT B 60.]]66 CJIOKHBIX ClIydasdaX, IIPOBOJUTL BBIYMUCICHHUA Ha OCHOBC
PaBHOBEJIMKOCTH U PaBHOCOCTABIICHHOCTH;

- IPOBOJUTH NPOCTHIC BBIYUCIICHUS HA O0bEMHBIX Telax;

- (hopmynupoBaTh 337291 Ha BRIYHCIIEHIE JUIMH, TUIOMAAeH M 00bEMOB H pelaTh UX.
B nosceonesnotl scusnu u npu usyyenuu Opyaux npeomemos:

- IPOBOANTH BBIUMCIICHHS HA MECTHOCTH;

- TMPUMEHSTHh (POPMYIBI TPU BHIUUCICHUSX B CMEXHBIX YYEOHBIX MpPEAMETax, B OKpYXKaromien
JEUCTBUTEILHOCTH.

Feomempuuec:cue nocmpoenus

Bbll’lyCKHuK ROJIY4uUm 603MONCHOCMb HAYUUMbCA.!

- I/I306pa)KaTL TCOMCTPUYICCKUC (I)I/IprI:I 10 TCKCTOBOMY M CUMBOJIBHOMY OIMUCAHUIO;
- CBO6OI[HO OIICPUPOBATH ‘IepTé)I(HBIMI/I HHCTPYMCHTAMHU B HECJIOKHBIX CIIy4asix,

- BBIIOJHATH MOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHATH OTHENbHBIE METOAbl IOCTPOCHUMN
LHUPKYJIEM U JIMHEWKON M MTPOBOJIUTH IPOCTEUIIINE UCCIIEIOBAHUS YUCTIA PELICHU;

- I/I306pa)KaTL THUIIOBBIC IIJIOCKHUEC (1)I/IprI>I u o0ObeMHBIE Tela C IIOMOIIBIO HpOCTeﬁHIHX
KOMIIbIOTCPHBIX UHCTPYMECHTOB.

B nosceonesnotl scusnu u npu usyueHuu Opyeux npeomemos:

- BBITIOJIHATH HpOCTeﬁHIHe IMOCTPOCHNA Ha MECTHOCTH, HeO6XOJII/IMI)Ie B peaﬂBHOﬁ KHU3HU,
- OIICHUBATh Pa3MePhl pealibHbIX 00BEKTOB OKPYKAIOIIETO MHpA.

Ilpeoopazosanusn

Buinyckuuk nonyuum 603M0%CHOCHb HAYUUMbCSL:

- OTIEpUPOBATH IOHATHEM: JABIKEHHS M TpeoOpa3oBaHusi momoOusi, BIageTb NpUEMaMu
MOCTPOCHUS GUTYpP C HCIIOIH30BAHUEM JIBIKEHHN U TIPeoOpa3oBaHuil IOJ00Us, IPUMEHSTh TIOTyYeHHbBIE
3HAHHA U OIBIT TOCTPOEHUI B CMEXHBIX NIPEAMETAX U B PEaIbHBIX CUTYALUAX OKPY>KAOIIEro MHUpa;

- CTpOUTH (GUTYpY, MOJO0OHYIO JaHHOH, MOJIH30BATHCS CBOHCTBAMH IMOJMOOMS AJsi 00OCHOBAHUS
CBOWCTB uryp;



- MPUMEHATH CBOMCTBA JBMIKEHUHN JJIs TPOBEICHUS MMPOCTEHITNX 00OCHOBAHMA CBOHCTB (DHUTYP.
B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

- MPUMEHATH CBOWCTBA JBIKEHUH M IPUMEHSITH IMOA00HNE IS MTOCTPOCHUHN M BEIYUCIICHHIM.
Bexmopul u koopounamel Ha ni1ocKocmu

Buinyckuuk nonyuum 603mMo#CHOCHb HAYUUMBCAL:

- OIIEpUPOBATh TMOHATHAMHU: BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, NPOW3BENECHHE BEKTOpa Ha
YHUCJIO, YroJl MEXAY BEKTOpaMH, CKAISIPHOE MPOU3BEICHHUE BEKTOPOB, KOOPAMUHATHI HAa TLUIOCKOCTH,
KOOPJIMHATHI BEKTOPA;

- BBINOJHATH ACHCTBUS Ha BEKTOpaMHu (CJ'IO)KGHI/IC, BbIYUMTAHUEC, YMHOXCHUE Ha III/ICJ'IO),
BBIYUCIATL CKAJIAPHOC IMPOU3BCACHUC, OIPCACIIATL B HpOCTCﬁHIPIX ClIydadXx YTroJl MCXKAY BCEKTOpamu,
BBIMIOJIHATHL PA3JIOKCHHUE BEKTOpPa Ha COCTABJIAIOIIUE, NPUMEHATH IIOJIYYCHHBIC 3HAHUA B (1)I/I3I/IKC,
IIOJIB30BATHCA (bOpMYHOﬁ BBIYUCJICHUA PACCTOSAHUA MEXKAY TOYKaMHU II0 HM3BCCTHBIM KOOpAWHATaM,
HCIIOJIb30BAaTh YPAaBHCHUA (1)I/Il"yp IJId pCUICHUA 3a1a4,

- IPUMEHATb BEKTOPBl M KOOPAMHATHI Ul PELICHHS I'€OMETPUYECKUX 3aa4 Ha BBIYHUCICHUE
JUIVH, YIJIOB.

B noeceounegnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- UCTIOJIB30BaTh MOHATHSI BEKTOPOB U KOOPAMHAT LIS PEIIeHHs 3ajad 1o (u3uKe, reorpapuu u
JIPYTHM y4eOHBIM TIpeaMeTam/

Hcmopu}l mamemamuxku
BblnyCKHuK nOIY4YUm 603MONHCHOCHb HAYUYUMBCA!

- XapaKTepH30BaTh BKJIA]] BBIJAIONUXCS MATEMATHKOB B Pa3BUTHE MATEMATUKU M MHBIX HAYYHBIX
obnacrei;

- IOHUMATh POJIb MaTEMAaTHUKU B Pa3BUTHHU Poccumn.

Memoowvt mamemamuxu

BblnyCKHuK nOIY4YUmM 603MONCHOCHb HAYUUMBCAL!

- UCIIOJIb3YS U3YYCHHLIC MECTOABI, IPOBOANUTL AOKA3aTCIIbLCTBO, BBIITOJIHATE OIIPOBEPIKCHUC,
- BBI6I/IpaTL HU3YUYCHHBIC MCTOJbI U UX KOM6I/IHaI_II/IPI JJI pEHICHUA MAaTCMATHYCCKUX 3a4a1;

- HCIHOJb30BaTb MATCMAaTHYCCKHC 3HAHUA OJIA OIIMCAaHHA 3aKOHOMepHOCTeﬁ B Opr)KaIOH_[eﬁ
HCﬁCTBHTeJ’ILHOCTH U MMPOU3BCACHUAX UCKYCCTBA,

- IPUMCHSITH HpOCTeﬁLHHe MporpaMMHbIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAITWUOHHBIC CUCTEMBI IIPU
pCeHICHUN MAaTCMATHYICCKUX 3a/1a4. 3&KOHOM€pHOCTI/I B CAMOCTOATCIBHOM TBOPYCCTBE.

KAJIEHAAPHO-TEMATHNYECKOE IINIAHUPOBAHUE
I'eomeTrpust /7 kiacc
Yueonux: Aranacsan JI.C.. I'eomerpusi. YueOHuk ais 7-9 kjiaccos.
M., «IIpocBemenue», 2017r.
Koan4yecTBo 4acoB B HelAea0: — 2



Ne | HaumeHoBaHHE TEMBI Komu- | Jlaramo | JlaTta [ [pumeuanne
n\i YeCTBO | IUIaHY daxTHy
4acoB
1 | HayaibHble reoMeTpHyecKue CBeAeHUs 10
1 | Ilpsimast u oTpe3oK 1
2 | JIya u yron 1
3 | CpaBHEHHE OTPE3KOB U YIJIOB 1
4 | U3mepeHune OTpe3KOB U YIIJIOB 1
5 | IlepnenauKyyIsipHbIE TIPSIMBIC 1
6 Pemenue 3amau 3
7 | TloBTOpUTENHHO-0000IIAOIIHIA YPOK 1
8 | Koumponwvnasa paboma Ne 1 no meme 1
«Hauanvnole ceomempuueckue ceedeHus»
2 | TpeyroabHuku 17
9 | IlepBsliif mpu3HaK paBEHCTBA TPEYTOILHUKOB 3
10 | Meauanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJILHUKA 3
11 | Bropoii u TpeTuii Mpu3HaKU PaBEHCTBA 3
TPEYTrOJIbHUKOB
2 | 3agaum HAa TOCTPOCHHE 3
2.5 | Pemenue 3amau 3
2.6 | IToBTOpHTENHEHO-0000IIAIONITII YPOK 1
2.7 | Konmponvnas paboma Ne 2 no meme 1
«Tpeyzonvnurkuy
3 | MapannenbHble NpsiMbIe 13
3.1 | [Ipu3Haku napaaiesbHOCTH JIBYX HPSMBIX 3
3.2 | AkcnoMa nmapaieNbHBIX MPSIMBIX 5
3.3 | Peurenue 3agau 3
3.4 | [ToBTOpHUTENTHEHO-0000IIAOIINN YPOK 1
3.5 | Konmponvnas paboma Ne 3 no meme 1
«Ilapannensuvie npamoiey
4 | CooTHOIIEHUS MeXkK1Yy CTOPOHAMH U yIJIaMH 20
TPeyroJibHuKa
4.1 | Cymma yriioB TpeyrojipHUKa 3




4.2 | CooTHOIIECHUSI MEXAY CTOPOHAMHU U yTiIaMu 2
TPEYTOIbHHUKA
4.3 | Pemenue 3amau 2
4.4 | TIpaMOyroJbHBIE TPEYTOJILHUKHI 5
4.5 | IlocTpoeHue TpeyroabHUKOB 110 TPEM DJIEMEHTaM 4
4.6 | Pemenue 3anau 2
4.7 | IMoBTOpHUTENHEHO-0000IIAIOIINI YPOK 1
4.8 | Konmponvnasa paboma Ne 4 no meme 1
«CoomHnowenus mexcoy CmopoHamMU U Y2iamu
mpey2oibHUKA)

5 | IloBTOpEHHE 8
5.1 | Peurenue 3amau 7
5.2 | Hmozoeas konmponvhas paboma 1

Hroro yacos 68

KAJIEHJIAPHO - TEMATHYECKOE

HJIAHUPOBAHHE

YPOKOB reomerpum B 8 Kiacce
2 yaca B HejleJ110, Bcero 68 yacon

YpPOKa memeol,

No/Ne Cooeprrcanue mamepuana

I'nasa,
napazpa

Kon —
60
uacoe

IThan.
oama

Daxm.
oama

Homau.
3a0anue




I'n.5 | YemuvipexyzonvHuku 14
Mnuozoyzonvnuku 2
1 1.39- | MHoOroyroiabHuK. BeImyKiibIii 1 11.39-40;
40 MHOTOYTOJIbHUK. 364, 365
2 .41 | YerbpexyrojbHUK 1 m.41;cTpll
4 Bomp.1-5
366, 369
Ilapannenozpamm u mpaneyus 6
3 m.42 | Ilapamnenorpamm 1 m.42;
372,375, 376
(©)
4 m.43 | IlpusHaku napauienorpamma 1 m.43; crpl14
Bomp.6-9
376(r),380
) .44 | Tpaneuus 1 n.44; ctpl14
Borp.10-11
387, 391

6 m.44 | Pemenue 3amay mo reme 1 386,392(0),393
«Tpaneuus» (0)

7 n.42- | Pemenwue 3ama4 mo Teme 1 382,

43 «[TapamienorpamMmmy» 384,393(B)

8 n.44 | Pemenwue 3agad o Teme 1 385,388,
«[Tapamnenorpamm. Tpamenus» 395
IIpamoyzonvnuk, pomo, keaopam 4

9 .45 | IlpsmoyronbHUK 1 n.45; 400,403

10 m46 | Pom0O 1 m.46;

crp 115
Borp.13-20
407,409
11 .46 | Ksagpar 1 11.46;
410(0),41241
3(6)
12 n.45- | PemeHue 3amad no reme 1 408, 413
46 «IIpsAIMOYTOJILHUK (B),416
Pewenue 3a0au 1
13 m.45- | Pemenue 3amau 1 414, 419,
46 422(a,B)

14 Konmpononaa paooma Ne 1 no 1
meme « Hemuvipexy2onbHuKu)

I'n.6 | IInowaow 14
ITnowaoe muozoyzonvnuxa 2
15 m.48- | Ilonsarwme wromamgu 1 m1.48-49:;
49 MHoOroyrojibHuka. [lnomanp 446,449(0)45
KBaJpara 2(a,B)
16 .50 | Ilnomaap npsMOyroiabHUKA 1 n.50; cptl33
Borp.1-3
449,
454(6),456
Ilnowaow napannenozpamma, 6

mpey2ojibHuUKa u mpaneyuu




17 n.51 [Tnomans napaiienorpamma 1 m51;
459(a,B),
463,464(a)
18 n.51 | Pemenue 3anau no reme 1 465,467,
«ILiomaapr mapaieorpaMma 504
19 .52 | Ilnowaap TpeyroapHUKa 1 n.52; ctpl33
BoIIp.4-6
468(a,B),
469,471(a)
20 .52 | Pemenue 3ama4d mo teMe 1 472,475,
«ILomaap TpeyroJapHUKAY) 479(a)
21 .53 [Tnomans Tpaneruu 1 m.53;
480(a,B), 482
22 .53 Pemenue 3amay 1o teme 1 518,522,527
«IInomwanp Tpanenum»
Teopema Ilughazopa 3
23 m.54 | Teopema [Iudaropa 1 m.54; 484
(a:B:H)a
486(a,B), 492
24 m.54 | Pemenue 3amad 1o TeMe 1 488(a),491
«Teopema ITudaropar»
25 m.55 | Teopema, oOpaTHas Teopeme 1 m.55;
[Tugaropa ctpl34
Bormp.7-10
498(a,B,1,x,4
99(0)
Pewenue 3a0au 2
26 1n.55 | Pemenue 3amau 1 524,53
27 1n.54- | PemeHue 3amad no reMe 1 514,515,
55 «Teopema, oOpaTHas Teopeme 519,526
ITudaropa»
28 Konumponsnas paboma Ne 2 no 1
meme «Ilnowaouyn
I'n.7 | Iloooouble mpeyzonvHuku 19
Onpeoenenue nodooHbIX 2
mpey20bHUKO8
29 n.56- | TlpomopimoHabHBIE OTPE3KHU. 1 m.56-57;
57 Omnpenenenue mo00HBIX 533,534(a,B),
TPEYTrOJIHLHUKOB 537
30 n.58 | OrtHomeHue Iomae moJo0HbIX 1 n.58; ctp.160
TPEYTrOJIbHUKOB Bonp.1-4
535,
538,541(a,B
Ilpusnaku nooobusn 5
mpeyzo1bHUK08
31 .59 | IlepBslif mpu3HaK Moa00Ms 1 m.59;
TPEYrOJIbHUKOB 551(a),554
32 n.59 | Pemenwne 3a1ay Ha IpUMEHEHHE 1 604,
MepBOro MpHU3HaKa mo1o0us 605,606
TPEYTOJTHHIUKOB
33 .60 | Bropoii npusHak nogoOus 1 n.60; 556,
TPEYrOJIbHUKOB 557(a,B)




34 m.61 | Tperuit npusHaK mogoOus 1 m.61; 559,
TPEYroJbHUKOB 560(6),562
35 n.60- | Pemenue 3a1ay Ha MpUMEHEHUE 1 Ctp.160
61 NPU3HAKOB MOA00US Bonp.5-7
TPEYTOJIbHUKOB 558,
561,563
36 Koumponvnas paboma Ne 3 no 1
meme «Iloooonvie
mpey2onbHUKU)
Ilpumenenue noooodus 7
0oKazamenbcmey meopem u
peuwtenuio 3a0ay
37 .62 | CpenHss IMHUSA TPEYTOJIbHUKA 1 .62;
564,565,
38 n.62 | Pemenue 3agad no Teme 1 569,
«CpenHsist TUHUS TPEYTOJIbHUKAY 570,571
39 m.62 | CBOICTBO MEIHaH TPEYTOIbHHUKA 1 m.62;
568(0)
588, 624
40 .63 | IIponopunoHanbHbIE OTPE3KU B 1 11.63;
IPSIMOYTOJIBHOM TPEYTOJIbHUKE ctp.160 Bomp
.8-12 614,618
41 m.64 | IlpakTHueckoe MpUIOKEHNE 1 m.64; 627,629
10J00MS TPEYTOJILHUKOB
42 m.64 | W3meputenbHbie pabOTHI HA 1 613,616,
MECTHOCTH 619
43 n.65 | O momoOuu Mpou3BOIBHBIX 1 n.65;
¢buryp. 3aaun Ha TOCTPOCHUE ctpl6l
moa00ust Bomp.13-14
589,590
Coomnowenus mesxncoy 3
CMOpOHaMu u y2namu
RPAMOY20J1bHO20 MPEY20bHUKA
44 .66 | CooTHOLIEHMS MEXKAY CTOPOHAMHU 1 11.66;
U yIJIaMU IPSIMOYTOJIBHOTO 591(a,B),
TPEYroJIbHUKA 592(a,B),
596
45 .66 | CunHyc, KOCHHYC, M TAHTE€HC 1 m.67; ctp.161
OCTPOTO yriia IpsIMOYTOJIbHOTO Bomp.15-18
TPEYroJIbHUKA 593(a,B)
594(6),599
46 m.66- | Pemenue 3amad mo teme 1 595,600,
67 «COOTHOLIEHUST MEKITY 601,602
CTOpPOHAMH U YTIIaMH
PSIMOYTOJILHOTO TPEYTOJILHUKAY
47 Koumponvnaa paooma Ne 4 no 1
meme «Iloooonvie
mpey2onbHUKU)
['n8 Okpysrcnocmo 17
Kacamenwvnasa k okpysycnocmu 3
48 .68 | B3auMmHOe pacnonoxeHue NpsaMoi 1 11.68;
U OKPY>KHOCTH 631(a,B,n),

634,635




49 .69 KacarenbHast K OKpY>KHOCTH m.69; ctp.187
Bonp. 1-7
639,642,
643
50 m.68 | Pemenue 3amau 644,646(0)
69 647(6)
Ilenmpanvnuvie u 6nucanHvle
yenl
o1 n.70 | I'pamycnas mepa nyru n.70;
OKpyxHOCTH. LleHTpaibHBIN yron 649(a,B),
650(0),
652
52 n.70 | Pemenwue 3agad no Teme 660,667
«IleHTpanbHBIN yroy 665
53 n.71 | Bnucanssiii yron. Teopema o n.71; ctp.187
BIIMCAHHOM YTJIe Borp.8-13
653,655
654(a,B)
54 n.71 | Pemenwue 3agad no Teme 659,663,
«Bncannslit yrom» 666(a,B)
Yempvipe 3ameuameibHble MOYKU
mpeyzoibHuUKa
55 n.72 | CBOICTBO OMCCEKTPUCHI yTia n.72; 675
677,678
56 n.72 | CBOWMCTBO CepEeIUHHOTO 679,
NEePIEHINKYISIPA K OTPE3KY 680
57 n.73 | Teopema o mepece4eHUH BHICOT m.73; ctp.187
TpeyrojbHUKa Borp.14-20
684,689
Bnucannas u onucannasn
OKpPYHCHOCHU
58 .74 | BnucaHHas OKpyXHOCTb 11.74; 690,692
59 n.74 | PemeHue 3amad o reMe 691,693,
«BrimcanHast OKpy>KHOCTBY 695
60 .75 | OnucaHHas OKPYKHOCTh n.75;
cTp.188
Bonp.21-
26 697,699
61 n.75 | Pelenue 3a1a4 1o Teme 701,702(a),70
«OmnucanHas OKpY>KHOCTbY 4
Pewenue 3a0au
62 n.74- | Pemenue 3a1a4 o Teme 705(a),707
75 «BricanHast OKpy>KHOCTHY 709
63 1n.74- | Pemenue 3amay mo 721,723,
75 teMe «OnucaHHass OKPY>KHOCTBH) 724,726
64 Konumponvnaa paooma Ne 5 no
meme «OKpysHcHOCmb)
Iloemopenue
65 Pemenue 3amau no reme 432,436,
«YeThIpexyroIbHIUKNY 438
66 Pemrenne 3amay mo reMe 526,529,
«[Tnomanby» 531
67 Pemrenne 3amay mo reMe 613,621,




«ITomoOHBIC TPEYTOIBHUKI) 625
68 Pemenue 3amay mo Teme 1 733,735,
«OKpY>KHOCTHY 729

PM - pazpatounblii MaTepuan
JAM — neMOHCTpauMOHHbBIA MaTepHUal

TEMATHUYECKOE IINTAHUPOBAHUE
I'eomerpus 9 kuacc

Yueonux: Aranacsan JI.C.. I'eomerpusi. YueOHuk ais 7-9 kjiaccos.

M., «IIpocBemienue», 2017r.
KosmuyecTBO 4acoB B HeaeIl0: — 2




Ne Conep:kanue y4eOHOTr0o MaTepHuaJa JdomaiHee 3aganue Hara Hara | Ilpumeua
yp 1o (paxr. HUA
IUIAHY
BBoaHoe moBTopenne.(2ypoka)
1 | BBogHoe nmoBTOpeHHME. 4.09 BBoanoe
2 | BBogHOE MMOBTOpEHHME. 7.09 IIOBTOPEH

BexkTopbl. MeToa koopauHar. (22 ypoka)

HCJII/I: C(l)OpMI/IpOBaTB Y ydaliuXxcs IMOHATHE BEKTOPA KaK HAIIpaBJICHHOI'O OTPE3Ka, IOKa3aTb MPUMEHCHUC
BCKTOpA K pCUICHUIO HpOCTefILHPIX 3a7la4, IO3HAKOMHUTH C INOHATUCM KOOPAWHAT BCKTOPA

3 | IlonsaTtue Bektopa. PaBencTBo BekTopoB. | 11.79,80, NeNe740(6),749,750 11.09 Ipes.
(1.M)
4 | AGcomoTHas BeIMYMHA U HampaBieHue | m.81, 14.09
BEKTOpa NeNo743,747, 748
5 | CnoxxeHue ¥ BBIMUTAHUE BEKTOPOB m.82,83 18.09
NeNe 754,759, 763(6,B)
6 | CrnoxxeHue ¥ BBIYUTAHUE BEKTOPOB mn. 84 21.09
NeNe 760,,762(6,B),774
7 | CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB .85 25.09
NeNe757.762(x),763(T)
8 | YMHOXeHUEe BEKTOPOB .86 28.09
Ne775,776(aBe),780(a),781(06,B)
9 | YMHOXEHHE BEKTOPOB 1186, NeNe783,804 2.10
10 | IlpuMeHeHue BEKTOPOB K PELICHUIO 11.87,88NeNe 785,786,805 5.10
3a1ad
11 | IIpuMeHeHue BEKTOPOB K PELICHUIO m.87,88, NeNe797,803,810 9.10
3amad
12 | Pa3nosxeHne BeKTOpa 10 IBYM .89 12.10
HEKOJUTMHEAPHBIM BEKTOPAM. NoeNe911(Br),916(sr),919,920(6)
13 | KoopamHate! BekTOpa .90, NeNe921(6.8) 922(8, 16.10
1)923(6-1),925
14 | Pemrenne 3amad mo teme «Koopmuaater | NeNe 926,989,795. 19.10
BEKTOPa»
15 | Ces3p Mex Ty KoOpauHaTamMu BekTopa i | 1.91,NeNe 931,934, 23.10
KOOpJMHATAMHM €r0 Havaja M KOHIIA.
16 | Ilpocteiimue 331291 B KOOPAMHATAX .92 NeNe 935,936,938(a,r),941 | 26.10
17 | IIpocTeitmue 3aga4u B KOOpAUHATAX NeNe 946,947(6),948(6),949(6) | 9.11
18 | KontposbHas padota Nel «BekTopsr. 1 79-92 noBTOPUTH 13.11
Merox KoopauHaT»
19 | YpaBHeHUE OKPYKHOCTH. 11.93,94, 16.11
NeNe962,963,965,966(a,0)
20 | YpaBHEHHE OKPYKHOCTH. NeNe969(6),981,1002(6) 20.11
21 | YpaBHEHHE IPSMOH. 11.95,NeNe972(6),979,984. 23.11
22 | Pemenue 3a1a4 no TemMe «YpaBHEHUE NeNe1010(6)958,990 27.11
OKPYKHOCTH. Y paBHEHHE NPSIMOK»
23 | [IpumeHeHne MeToa KOOPAUHAT K NeNe 945,998,1007. 30.11
pEIICHHUTO 3a/1a4.
24 | KonTponbHas pabota Ne2 no Teme: IToBTOpUTH 1.68-69 4.12




Ne Conep:xanue yueOHOro MaTepuaJia JlomaiHee 3aganue Hara Hara | Ilpumeua
yp no daxkr. HHUS
TUIAHY

«IIpumeHeHne MeTo1a KOOPIUHAT K
PEIICHUIO 3a/1a49»

CooTHomeHHe MeK1y CTOPOHAMH U YIJIaMH TPeyrojbHuka (16ypokos)

HCJII/I: IMO3HAKOMUTH ydalluXCs ¢ OCHOBHBIMHU aJITOpUTMaMU PCIICHUA ITPON3BOJIbBHBIX TPCYTI'OJIbHUKOB, IIPUMCHSA
TCOPCMbI CHHYCOB 1 KOCMHYCOB

25 | CuHyc, KOCHHYC U TaHT'€HC yTJia. 11.97,98 NeNe1012, 7.12 (m.m)
OCHOBHOE TPUTOHOMETPUUYECKOE 1013(6,),1014(6,),1015(6) npe3
TOKJECTBO

26 | ®opmybl TPUBEICHUS. NoNel016, 1013(B),1014(B), 11.12

27 | Pemenue 3a1a4 Ha IpUMEHEHUE NeNe 1015(B,r),3a1auu B TETP. 14.12
OCHOBHOT'O TPUTOHOMETPHUYECKOTO
TOKJICCTBA.

28 | ®opMymbl A1 BBIYMCICHHUS KOOpAUHAT | 1M 99, 18.12
TOYKHU NoeNe1017(8),1018(6)1019(1)

29 | ®opmynbl Ui BeIYMCIEHUS KoopAuHaT | m. 97-99, NeNelO18 (B,r,n) 21.12
TOYKHU

30 | Teopema o mIOIIaINM TPEYTOIbHHUKA 11.100,NeNe1020(6), 1023 25.12

31 | Teopema cunycoB n.101, NeNe1022,1024 28.12 npes

32 | Teopema KOCUHYCOB m.102 ,NoNe1024,1026 11.01

33 | Pemenne TpeyroapHUKOB .103 NeNo1025(8,1,3),1028. 15.01 mpe3

34 | PemieHue TpeyrojibHUKOB NeNel031, 1033 18.01

35 | UsmeputenbHbie paboOTHI. 11104.NeNe1036,1038 22.01

36 | Pemenue 3ama4 1o reMe . NeNe1035,1065 25.01
«COOTHOIIIEHHE MEXY CTOPOHAMH U
YIIIaMHU TPEYTOJIbHUKA

37 | CxansipHoe Mpou3BeCHNE BEKTOPOB. 1.105,106,1039(8r),1040(1), 29.01 npe3

1042(a,0)

38 | CkamsipHoe mpou3BeCHUE B I 1.02

KOOPJIMHATAX. 107,108,NeNoNe1044(B),1047(a),
1054.

39 | Pemenue 3a1a4 Ha COOTHOIICHHE NoNe1073,1050 5.02
MEXIy CTOPOHAMU U YTrIIaMu
TPEYroJIbHUKA

40 | KonrponbHas pabora Ne 3 o Teme: 11.97-107 noBTOPUTH 8.02

«COOTHOLIEHHE MEXAY CTOPOHAMHU U
YIJIaMU TPEYTOJIbHUKA»

JITMHA OKPYKHOCTH M IJIoaab kpyra (10 ypokos)

He.]'[l/l: paCIupuUThb U CUCTEMATU3UPOBATD 3HAHUA YyIAIIIUXCA 00 OKPYKHOCTAX U MHOT'OYI'OJIbHUKAX; O3HAKOMUTH
ydamuxcs ¢ OKPYKHOCTAMH, BIIMCAHHBIMU B IMTIPAaBUJIbHBIC MHOTOYT'OJIBHUKH , U OKPYKHOCTAMU, OITMCAHHBIMHA
OKOJIO IMPAaBUJIBHBIX MHOI'OYI'OJIbHUKOB, 1 UX CBOMCTBaMH.

41 | TlpaBWIbHBIA MHOTOYTOJTBHUK m. 109-110, NeNe1081(a,m), 12.02 npe3
OKpy>XHOCTb, OTUCAHHASI OKOJIO 1083(),1084(a,B)
MTPABIJIBHOTO MHOTOYTOJIbHHKA
42 | OKpyXHOCTb, BIIMICaHHAs B npaBwibHBIN | 1. 111 Ne1085,1129,1130. 15.02
MHOTOYTOJILHUK
43 | ®opmMyIibl 17151 BEIYUCICHUS m. 112 Tabua, 19.02
MPaBHWJIBHOI'O MHOTOYTOJIbHHKA, €T0 NeNe1087,1088,1094(a,0)
CTOPOHBI U painyca BIIHCAHHOMN
OKPYKHOCTH.
44 | TlocTpoeHne NMpaBUIHHBIX . 113NeNe1095,1096,1097 22.02




Ne Conep:xanue yueOHOro MaTepuaJia JlomaiHee 3aganue Hara Hara | Ilpumeua
yp no daxkr. HUSA
IJIAHY
MHOTOYTOJIbHUKOB
45 | JlnvHa OKPY>KHOCTH U JJIMHA JTyTH m.114 NeNel1104(a),1105(a) 26.02 (mem)
OKPY>KHOCTH 1106,1109(8,r)
46 | I1nomans kpyra m. 115 NeNol1114,1115,1117(a) 29.02 (1.m)
47 | Tlnomags KpyroBoro ceKkropa 1m.116 NeNel1121,1128,1124 4.03
48 | Pemenue 3agad no teme: «/lmnHa m.115-116 NeNel107, 7.03
OKPY>KHOCTH U IIJIOLAAb Kpyra» 1132,1137
49 | Pemenue 3amay no teme: «JlimHa NoNe1104(r),1105(6),1116(B) 11.03
OKPY>KHOCTH M IIJIOMIAJb KPyTay»
50 | KonTpoasHas padora NeS o Teme: 1m1.109-116 moBTOpUTH 14.03

«/lnMHa OKpPYXHOCTHU U IUIOIIA/b
Kpyra»

JBu:xenne. (9 ypoxon)18.03

I_Ie.]'[I/I: IO3HAKOMUTD YyUaIIUXCs C TIOHATUCM ABUKCHHUSA HA IMJIOCKOCTU, MAPAJIJICIIbHBIM IIEPCHOCOM. ITIOBOPOTOM

51 | [lonstue nmwxenus. Cummerpus puryp | m.117,118Nel1149(6).1148(6), 21.03 (1.m)
1159

52 | llonstue nmwxkenus. Cummerpus duryp | m.117,118 Nel160,1161,1174 4.04

53 | llonsitue nemwxkenus. Cummetpust puryp | NeNel159,1174 8.04

54 | IlapansenbHblil mepeHoc 1.120, NeNo1163(a), 1165 11.04

55 | I[ToBopoTt m.121 NeNe 1168,1170(a) 15.04

56 | [NapamienbHBIN IEPEHOC U TIOBOPOT m.122 18.04
NeNel1171(6),1183

57 | Pemenue 3ana4 no teme: «J{BrkeHuney m.117-122 No1219,1121 22.04

58 | Pemenue 3ama4 mo teme: «JIBuxeHue» m.117-122 Ne1220,1123 25.04

59 | KouTtponpHas padora Ne6 mo teme: 1.117-122 noBTOopuThH 29.04

«JIBHOKEeHHE»

IloBTOpenue. Pemenue 3aaa4. (9ypokos)

He.]'[l/l: IOBTOPUTL U O606H_II/ITL 3HAHUSA U YMCHHU, YUAIIHUXCS YCPEC3 PCHICHUE 3a/iad 110 CIICAYIOIUM TCMaM:
COOTHOHICHUEC MCKY CTOPOHAMH 1 yTJIaMH TPCYrOJIbHUKA, BEKTOPLI, IPUMCHCHUC METOAAa KOOPJUHAT,

MHOTOYTOJIbHHKH.

60 | TpeyrosnbHuk (1) cTp.125 NeNe3 6.05 IIpes
Hrorosoe
MOBTOPEH
nelu2y

61 | TpeyronbHHK (1) ctp.125 Ned(2) Ne5(2) 13.05

62 | TpeyroibHHK (1) ctp.125 Ne5(3), Ne6 16.05

63 | OKpy>KHOCTH (1) ctp.126 Nel(3), 2(3) 20.05

64 | Okpy>XHOCTh (1) cTp.12 Ne3 23.05

65 | YersipexyronbHuku. MHOroyronsHuku | (1) ctp.129 NoNo2(2),Ne3(2),

Ne4

66 | YerbipexyroapHuku. MHoroyronsHUku | (1) ctp.127 Nel(3),Ne4

67 | YerbipexyronbHuku. MuHoroyronbHUKU | (1) c1p.128 Ne7(3), Ne§(2), Nel0

68 | Bekropsl.MeTo KOOpIMHAT







