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IHosicHuTeIbHAA 3aTIMCKA

PaGouue mporpamMmbl OCHOBHOTO 00IIIero 00pa3oBaHus IO TEOMETPUN COCTABIICHBI Ha
ocHoBe DyHIAMEHTATBHOTO SIApa COACpKaHUs 0011eT0 00pa3oBanus U TpeboBaHmil Bpe3yabTa-
TaM OCBOEHHSI OCHOBHOMU 00111e00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus,
B cooTBeTCTBUU DeiepaabHbIM rOCYAapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHIAPTOM OCHOBHOTO
o0rmero oopazoBanus.B HUX Tak)Ke yUUTHIBAIOTCSI OCHOBHBIE UCH U 1onokeHus [IporpamMmbl
pa3BuUTHA U (HOPMHUPOBAHUS YHUBEPCATBHBIX YU€OHBIX IEHCTBHI JIJI1 OCHOBHOT'O 00IIIeT0o o0pa-
30BaHMUSL.

OBjaneHue ydamMMHUCS CHCTEMOM TE€OMETPUUECKUX 3HAHUW M YMEHUU HEOOXOIHMMO B
MTOBCETHEBHOM JKU3HU JJIS1 U3yYSHUSI CMEXHBIX TUCHUIUIMH U IPOAOIKEHUST 00pa30BaHMUS.

[IpakTuyeckass 3HAYMMOCTH IIKOJBHOIO Kypca Te€OMETpuH OO0YCIOBJIEHa TeM, 4YTO €€
00BEKTOM  SIBIISIIOTCS MPOCTPAHCTBEHHBIE (OPMBI U  KOJUYECTBEHHBIC OTHOIICHHUS
NENCTBUTENILHOTO MHpa. | eoMeTprudeckasi OAroToBKa HEOOXoauMa JjIsi TIOHUMaHUS TTPUHITUIIOB
YCTPOMCTBA M HCIOJB30BAaHUSI COBPEMEHHOM TEXHMKH, BOCIPHUATHS HAYYHBIX M TEXHHUYECKUX
HOHATUN U uaell. Maremaruka sIBISeTCS SI3bIKOM HAyku U TeXHUKH. C €€ mOoMOIIbI0 Mojie-
JMPYIOTCS ¥ U3YYArOTCSA SIBICHUS U IIPOLIECCHI, TPOUCXOIAINE B IPUPOJIE.

I'eometpust sIBISIETCSI OAHUM M3 OIMOPHBIX MPEJAMETOB OCHOBHOM IIKONBI: OHA OOECHeurBaeT
M3y4YeHHEe Jpyrux JUCHUIUIMH. B  mepBylo oduepenbr 93TO  OTHOCHUTCS K MpeaMeTam
€CTeCTBEHHOHAYYHOI'O ITMKJIAa, B YacCTHOCTH K (u3uke. Pa3BuTHe IOTHUECKOrO MBIIIICHUS
y4amuxcs npu 00y4eHUH FeOMETPUH CIIOCOOCTBYET TAKXKE YCBOCHUIO MPEMETOB IT'YMaHUTAPHOIO
rukiia. [Ipaktudeckue yMeHUs U HaBBIKM T€OMETPUIECKOr0 XapaKTepa HeOOXOJMMBI TS TPYAOBOM
JESITETLHOCTH B TPO(hecCHOHATBHON O OTOBKH IITKOJIBHUKOB.

Pa3Butne y ywammxcs MNpaBUIbHBIX NPEICTABICHUNA O CYIIHOCTH U IPOUCXOXKICHUU
TEOMETPUUECKUX aOCTPaKIMK, COOTHOIIEHHH DPEaTbHOTO M HJEAbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YECKON HAYKOW SIBJICHU M MPOLECCOB PEATIbHONO MHpPA, MECTE TEOMETPUHM B CUCTEME
HaYK ¥ POJIM MaT€MaTU4Ye€CKOr0 MOJICTIMPOBAHMSI B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUalIUXCs, a Takke (OPMUPOBAHUIO KauyecTB
MBIIUICHHS, HEOOXOAMMBIX JUTS IalTAlliy B COBPEMEHHOM MH()OPMAIMOHHOM OOIIECTBE.

TpeOyst oT yyanmxcss yMCTBEHHBIX U BOJIEBBIX YCUJINH, KOHIEHTPALMU BHUMAHUSI, aKTUBHOCTU
Pa3BUTOrO BOOOPAKEHHS, TEOMETPHSI Pa3BUBAET HPABCTBEHHBIC YEPTHI TMUYHOCTH (HACTONYMBOCTH,
LEJIEYCTPEMIIEHHOCTb, ~ TBOPUYECKYIO  AKTUBHOCTb,  CAMOCTOSITENIBHOCTb,  OTBETCTBEHHOCTb,
Tpy10r00ue, IUCIUILTUHY U KPUTUYHOCTh MBILIUIEHHS) U YMEHUE apr'yMEHTHPOBAHO OTCTauBaTh
CBOM B3TJISIBI U YOXKIICHUS, & TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENTbHBIE PEIICHUSI.

['eomerpust CyIIECTBEHHO paCIIMpsiET KPYro3op ydYalluxcs, 3HAKOMSI HUX C HHIYKIUEH |
JEnyKIer, 000OIeHneM W KOHKpEeTH3allMed, aHalu30M W CHHTE30M, KilacCHUUKaIUeld wu
cUCTeMaTu3aluen, abcTparupoBaHueM, aHajorueid. AKTHBHOE HCIIOJNBb30BaHUE 3a7ad Ha BCEX
JTanax yueOHOro Mmporecca pa3BUBaeT TBOPUECKHUE CITIOCOOHOCTH IIKOIBHUKOB.

[Ipu oOyueHum reomeTpun (HOPMUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO TpyJda —
TUIAHUPOBAHKE CBOEU PaOOThI, TOMCK PALIMOHATBHBIX IMyTeH e€ BBIMOIHEHUS, KpUTUYECKas OLEHKa
pe3ynbTaToB. B mporiecce 00ydeHHs] T€OMETPUN LIKOJBHUKH JOJDKHBI HAYYUTHCS M3JIaraTh CBOU
MBICITH SICHO M ICUEPIIBIBAIOIIE, JAKOHUYHO B EMKO, MPHOOPECTH HABBIKK YETKOr0, aKKypaTHOTO 1
ITPaMOTHOT'O BBIITOJHEHUSI MATEMAaTUYECKUX 3AMUCEN.

Baxneiimeil 3amadeld IIKOMBHOIO Kypca TE€OMETPUM SIBIISIETCS PAa3BUTHE JIOTMUYECKOrO
MBIIDICHUST ydammxcs. CamMu OOBEKTHI TEOMETPHUYCCKHUX YMO3AKITIOUEHUHW W TPUHATHIE B
FeOMETpPUM TpaBUia HUX KOHCTPYHPOBAHHUS CHOCOOCTBYIOT — (OPMHPOBAHHIO  yMEHHIA
O0OCHOBBIBaTh M JIOKa3bIBaTh CYXKJIEHHS, TPUBOJUTH YETKUE ONPEACICHUS, Pa3BUBAIOT
JIOTHYECKYIO MHTYHUIIMIO, KPATKO M HArJISITHO BCKPHIBAIOT MEXAHU3M JIOTUUECKUX IMMOCTPOCHUHN U
ydyaT uX NpUMEHEHHI0. TeM caMbpIM TeOMeTpusi 3aHHUMaeT Belyllee MecTo B (HOpMHUPOBAHHUU
Hay4HO-TE€OPETUYECKOI'0 MBIIICHHS IIKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MareMaTukd, (OpMHPYs TIMOHHUMaHHE KpacoThl W
M3AIIECTBA MaTeMaTU4YeCKUX PACCYXIEHUH, CIIOCOOCTBYS BOCIPHUATHIO T€OMETPUYECKUX (POpM,
YCBOEHHUIO TMOHATHS CHUMMETPUHM, TE€OMETPUsSl BHOCUT 3HAUUTENbHBIM BKJIAJ B 3CTETUYECKOE
BOCIIUTaHWE ydammxcs. E€ wu3ydeHuWe pa3BUBAcT BOOOpAKEHHE IIKOIBLHHKOB, CYIIECTBEHHO
o0oraiaer u pa3BUBaCT UX MPOCTPAHCTBEHHBIE MTPEICTABIICHUS.



O0mast xapakTepucTHKA Kypca reoMeTpun B 7-9 kiiaccax

B kypce ycIOBHO MOXHO BBIACTUTH CIEAYIOIIUE coAepkaTenbHble JmHuu: «HarmsoHas
reomerpusi»,  «leomerpuueckue  ¢urype», «M3mepeHue - reoMeTpUYECKHUX — BEITHMUMHY,
«KoopauHnats, «BekTopb», «Jlorvka u MHOXXECTBa», «I'€OMETpHs B UCTOPUUECKOM PA3BUTHI.

Marepuan, ortHocsmmicss K JuHMM «HarmsgHas reomerpus»  (3JEMEHTHl  HATIISAHOM
CTEPEOMETPHH), CITOCOOCTBYET PA3BUTHIO IMPOCTPAHCTBEHHBIX IPEICTABIICHUN yJIalXCsl B paMKax
W3Yy4EHUS UIaHUMETPUH.

Coneprkanue paznenoB «I eomerprueckue GUryps» u «3mepeHne reoMeTpudeckux BEITUIUHY
HAIICJICHO HA TIOJMYYeHUE KOHKPETHBIX 3HAHWA O TeOMETPUYECKOH (Urype Kak BayKHCUIICH
MaTEMATUYECKOM MOJENU JUIsl ONHUCAHMSA OKpyKaromero mupa. CHCTEMAaTUYECKOE H3Yy4EHUE
CBOMCTB T€OMETPUUYECKHX (UTYyp TMO3BOJUT Pa3BUTh JIOTUYECKOE MBIIUICHHE M [OKa3aTh
NPUMEHEHHE 3TUX CBONCTB MpU PEIICHUH 337a4 BBIUYMCIUTEIBLHOTO W KOHCTPYKTHBHOIO
XapakTepa, a TaKKe MPU PEIICHUU MPAKTUYECKUX 3a]1a4.

Marepuai, OTHOCSIIMHCS K conaepkareibHbiM JMHUAM «KoopauHatel» U «Bektopb», B
3HAQUUTENIPHOM CTeneHu Hec€T B cebe MEXIpeIMETHBIC 3HAHUS, KOTOpPBIE HAXOIAT
NIPUMEHEHHUE KAaK B PA3JIMYHBIX MAaTEMATUYECKUX JUCLUIUIMHAX, TAK U B CMEXKHBIX MpEeIMETax.

OcobenHocTpi0 MTUHUU «JIOTMKa M MHOXKECTBa» SABISETCA TO, YTO IMPEICTABICHHBIN 3/1€Ch
Marepuajl MPEUMYIIECTBEHHO H3y4aeTcsl IIPU PAaCCMOTPEHUM PA3IMYHBIX BOIIPOCOB Kypca.
COOTBETCTBYIOIIMMA ~ MaTepUall HAIEJICH Ha  MaTeMAaTUYeCKOe  pa3BUTHE  yJalluxcs,
(hopMupoBaHUe Y HUX YMEHUSI TOYHO, CXKATO U SCHO U3JIaraTh MBICJIH B YCTHOM U MUCbMEHHON
peuu.

Jluausa «l'eoMeTpusi B HCTOPUYECKOM paA3BUTHW» TpeaHa3HaueHa il  (HOpMHUPOBAHUS
MIPEJCTAaBICHUII O TEeOMETPUH KaK YacTH YeJOBEYECKOM KYNbTYphl, AJsl OOIIEro pa3BUTHUS
IIKOJIBHUKOB, JUTsl CO3JIAHMSI KYJIBTYPHO-UCTOPHUYECKON Cpeibl O0yIEHUS.

MecTo Kypca B y4eOHOM IJIaHe.

VYueOusrii mpenmet «I'eomerpust. 7-9 Kaacc» OTHOCHTCS K 00pa3oBaTeIbHON 00macTu

«Maremaruka.

B yueOHOM mmaHe Ha M3ydyeHHE TeOMETPHUH B 7-9 Kiaccax oTBomuTcs 68 yacoB W3 pacuera 2

Y B HEJICJIOB TeUEHHE KaXI0ro rofa 00ydeHus, Bcero 204 yacos.

JInuHOCTHBIE, MeTANIPEIMETHBIE U IIPeIMeTHbIE Pe3YJbTaThl OCBOCHUS CO/IEPKAHUSA Kypca
[Iporpamma oOecrneumBaeT  JOCTHKEHHUE  CIEAYIOIIUX  PE3yJIbTaTOB  OCBOCHUS

o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUS:
JTUYHOCTHBIE!

1) dopMupoBaHHE OTBETCTBEHHOTO OTHOIIECHHWS K YUYEHHIO, TOTOBHOCTH W
CIOCOOHOCTH O0O0ydYalroUuXcsd K CaMOpPa3BUTHUIO U CaMOOOpa3O0BAaHUIO Ha OCHOBE
MOTHBAIlMU K OOYYECHHIO M IO3HAHUIO, BRIOOPY HalibHEeWIero oOpa3oBaHus Ha 0ase
OPUEHTUPOBKM B MHpe mnpodeccuii u npodeCcCHOHAIBHBIX NPEANOYTEHHH,
OCO3HAHHOMY IMMOCTPOCHHIO MHIUWBUIYAIbHONH 00pa3oBaTEIbHON TPAEGKTOPUH C YUETOM
YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) dbopMHupOBaHHE I[EJOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOMIEIO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH;

3) dbopMupoBaHME KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHUHM M COTPYIHUYECTBE
CO CBEpPCTHHKAMH, CTapIIMMH W MIAAIIMMA B 00pa30oBaTelbHONW, OOIIECCTBEHHO
MoJie3HOoM, yueOHO-uCClIe10BaTeIbCKOW, TBOPYECKOM W JAPYrUX BHUIAX JACATEINb-
HOCTH;

4) yMeHHe SICHO, TOYHO, TPAaMOTHO H3jaraTh CBOW MBICIH B YCTHOW W MHCHhMEHHOM
pedu, MOHUMAaTh CMBICJI IIOCTAaBJICHHOW 3aJadyd, BBICTPAaUBATh AapryMEHTAILUIO,
NPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI;

5) KpUTUYHOCTH  MBIILICHUSA, YMEHHE  pPaclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUMOTE3Y OT (aKTa;

6) KpeaTHBHOCTh MBINIJICHUS, WHUIMATHBA, HAXOJYUBOCTb, aKTUBHOCTH MPH PEIICHHUH
reOMETPUUECKHUX 3a/ay;

7) yMeHHE KOHTPOJUPOBATh MPOIECC W  pe3yabTaT y4eOHOW MaTeMaTHYeCKOi
NeATEIbHOCTH;

8) cmocoOHOCTh K 3MOIMOHAIBLHOMY BOCHPHUITHIO MaTeMaTHYE€CKHUX OOBEKTOB, 3ajad,
peuIeHu, pacCyXICHU;



MeTanpeaMeTHEIE:

1) ymMeHue caMOCTOSTENbHO MJIAaHUPOBATHh aJbTEPHATUBHBIC MYTH JOCTHXKECHUS IEJIEH,
OCO3HaHHO BbIOUMpaTh Haubonee H(PGEeKTUBHBIE CHOCOOBI peuleHUus Y4YeOHBIX H
MO3HABATEJIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBISATH KOHTPOJIb IO PE3YNbTAaTy M MO CHoco0y NeiicTBHS Ha ypOBHE
NPOU3BOJLHOI'O BHUMAaHUA U BHOCUTD HCO6XOI[I/IMI)IG KOPPECKTHUBLI,

3) yMeHHe aJeKBAaTHO OLECHHBATh NPABUIBHOCTh WM OMIHOOYHOCTH BBIOTHEHHUS
yueOHO#l 3amauu, €€ OOBEKTHMBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&

peIICHHUS;

4) 0CO3HAaHHOC BIAJCHHE JIOTHYCCKUMH  JEHCTBUSAMH  ONpEACICHUS  IOHATHH,
0000111CHUS, YCTaHOBJICHU S aHaJIOTHH, Kjiaccu GuKanuu Ha OCHOBE
CaMOCTOSATEILHOTO BBHIOOpPAa OCHOBAHHMH M KPUTCPHEB, YCTAHOBJICHUS POJOBHIOBBIX
CBSI3CH;

5) ymMeHue ycTaHaBIMBaTh NPUYHMHHO-CICICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyKJIeHHE, YMO3aKJIIOUeHHE (MHAYKTMBHOE,JEIYKTUBHOE W 110 AaHAJIOTUH) U
BBIBOJIbI;

6) ymeHue co37aBaTh, MOPHUMCHIThH M NPeOOPA30BBIBATH 3HAKOBO-CHUMBOJIUYECKHE
CpeICTBa, MOJENM M CXEMBI JUJIA PeUIeHHsl y4eOHBIX U MMO3HABATEIbHBIX 3a/a4;

7) yMeHHE OpraHu30BBIBATH y4eOHOEC COTPYAHHYECTBO M COBMECTHYIO JCSITEIbHOCTD C
Y4YUTEJIeM U CBEPCTHUKAMU: OMpENeNsATh LN, pacnpelnensitb (GYHKUUU U POJIHU
Y4aCTHUKOB, O0IIHE CTIOCOOBI paboThl; yMEHHE PaboTaTh B TPYIIE: HAXOJUTH 00mIee
peuieHre U paspemarb KOHQJIUKTHI Ha OCHOBE COIJIacOBaHUs MO3UUUM U ydéra
MHTEPECOB; CIAyllaTh NapTHEépa; (GopMyIupoBaTh, apryMeHTHUPOBAaTh M OTCTaWBaTh
CBOEMHEHHUE;

8) dopmupoBaHue U pa3zBUTHE y4eOHOI M OOLIENOIb30BATENbCKON KOMIICTEHTHOCTH B
00JIaCTH HCNO0JIb30BaHUS MH()OPMaLMOHHO-KOMMYHUKAUOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

9) mepBOHauyaldbHBIC MPEACTABICHUS 00 HIEIX M O METOJaX MaTeMaTHKH Kak o0
YHUBEPCAJIBHOM s3bIK€ HAYKM U TEXHUKH, O CPEICTBE MOJCIMPOBAHUS SBICHHUU U
IIPOLIECCOB;

10)ymenue BHJETh MAaTEMaTHYECKYK0 3aJadyy B KOHTEKCTE MPOOJEMHOW CHTyalluu B
JpYrUX AUCLHUINIMHAX, B OKPYXKAIOIEH KU3HU;

11)ymenue HaXOAWTh B PA3IMYHBIX MCTOYHUKAX HMH(OpMAIUI0, HEOOXOAMMYIO  JUIS
pemeHus  MaTeMaTUYeCKUX  MpoOjeM, W MPeAcTaBJIsATh €€ B MOHSATHOU (opme;
NPUHUMATh PELICHUEB YCIOBUAX HEMOIHON U M30BITOUHON, TOUHON M BEPOSATHOCTHOM
nHpopmanuu;

12)ymeHue TmOHUMATh W HCIONB30BAaTh MAaTEMAaTHUYECKHE CPEJACTBA HATJISJHOCTH
(pucyHKH, YepTeXH, CXeMbl M Jp.) IS WUIIOCTpalHUU, WHTEpPIpeTaIuu,
apryMeHTaluu;

13)ymenue BBIABUTAaTh THUNOTE3bl MNPH pEHICHUH Y4eOHBIX 3aJady M TOHUMATh
HEOOXO0IMMOCTh UX MPOBEPKHU;

14)ymeHue TPUMEHSATH MHIYKTHBHBIE M JEAYKTHBHBIE CIIOCOOBI pacCyXIeHWil, BUACTh
pa3NMYHbIE CTPATErUN PEIIECHUA 3a/1a4; IOHUMAHUE CYLIHOCTHU
AITOPUTMUYECKUX npeAnucanuil U yMEHHE JEeHCTBOBATbH B COOTBETCTBUHU C
IPEITO0KEHHBIM aJIrOPUTMOM;

14) yMmeHHMe CaMOCTOSTENbHO CTABUTH L[EJIU, BEIOMPATH U CO3JaBaTh AJITOPUTMBI IS
pemeHuss y4eOHBIX MaTEeMaTHYCCKHX MPOoOJIeM;

15) yMeHHe IIaHUPOBaTh M OCYLIECTBISTH JAEATEIHHOCTH, HAINPABICHHYK Ha
pelleHHe 3aJad HCCIEJO0BAaTEIbCKOTO XapaKTepa;

npeJMETHBIE:

1) oBnameHue 6a30BBIM MOHATUHHBIM alIIapaToM MO OCHOBHBIM pa3jeiaM
coJlepXKaHus; MpeACTaBIeHNE 00 OCHOBHBIX U3yYyaeMbIX MOHATHUAX (YHCIIO,
reoMmeTpuyeckas GuUrypa) Kak BaXX HEHMIINX MaTEMaTUIECKUX MOJACIAX,
M03BOJIAIOMINX OMKUCHIBATh U U3Yy4YaTh peajbHble MPOLECCHl U SBICHUS;

2) yMmeHHe paboTaTh ¢ FTEOMETPHUUYECKUM TEKCTOM (aHATM3UPOBATH, U3BJIEKATDH
HE00X0UMYI0 HH(POPMAINIO), TOYUHO U TPAMOTHO BBIPaXKaTh CBOM MBICIU B YCTHOM
U MMCbMEHHOU pPEYU C IPUMEHECHUEM MAaTEeMaTHYECKON TEPMUHOIOTHH U CUMBOJIMKH,



UCIOJb30BAThH PA3IMUHBIC SI3bIKH MAaTEMAaTUKH, IPOBOIUTH KiIaccH QUKAIUH,
JOTHYECKHE 000CHOBAHMS, JOKA3aTEIbCTBA MAaTEMAaTHUCCKUX YTBEPIKICHUN,

3) OBJIaACHUC HABBIKaAMH YCTHBIX, INCbMCHHBIX, MHCTPYMCHTAJbHBIX BI)I'-II/ICJIGHI/II\/’I;

4) oBIaJcHHE FCOMETPHUUYECKHM SA3BIKOM, YMEHHE HCIIOIB30BAThH €r0 I OMHCAHHS
NpeMEeTOB OKPYXKAIIIET0 MUpa, pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN U
n300pa3uTeIbHBIX
YMEHUH, TPUOOpPETeHNE HABBIKOB I€OMETPUICCKUX MOCTPOCHHUI;

5) ycBoeHHE CHCTEMAaTHYCCKUX 3HAHMH O MIOCKHX (PUrypax M MX CBOMCTBAX, a TaKKe
Ha HATrJAJHOM YPOBHE — O NPOCTEUIIUX MPOCTPAHCTBEHHBIX TE€JaX, YMEHHUE
HPUMEHATh CHCTEMAaTUYCCKHUE 3HAHUS O HUX JUIS PEIICHHUS FeOMETPHICCKUX U
NpaKTHYECKUX 3a/a4;

6) yMeHHE U3MEPSTh JJIUHBI OTPE3KOB, BEIMYUHBI YIIIOB, HCIIOJIb30BaTh GOPMYIIBI IJIs
HaXO0XJI€HHS MEepUMETPOB, IIolaneil u 00bEMOB reoMeTpuueckux Guryp;

7) yMeHUE IPUMEHSATh U3YUYCHHBIC TIOHATHS, PE3YIbTAThl, METOBI I PEIICHUS 3a7a4
MNPAaKTHYCCKOI'0O XapakKTepa U 3aaa4 U3 CMCIKHBIX JUCHUIIJINH C UCIIOJIb30BAHUCM IIPHU
HEO0OXOIMMOCTH CIIPABOYHBIX MAaTEPHUAIOB, KAIbKYJIATOPa, KOMIBIOTEpA.

Coneprxanue Kypca reoMeTpuu B 7-9 kinaccax

Harasinnasi reomerpus.
Harnsgaeie mpencTaBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaisienenuresl, mpu3Ma,
nupampja, map, cepa, KoHyc, muauHap. M3o0paxkenue npocrpancTBeHHBIX ¢uryp. [Ipumepst
ceyeHuid.  MHororpannuku.  [IpaBuibHble ~ MHOrorpaHHukd.  [Ipumepsl  pa3BepTok
MHOTOTPaHHHUKOB, IUJIMHIPA U KOHYCA.
[Tonsitue 06bema; emMHUIIBI 00beMa. OOBEM IPSIMOYTOJIBHOTO TIapalIeeuIe a, Kyoa.
I'eomeTrpuueckue purypsl
I'eometpuueckas ¢urypa. @opmupoBaHue MpeACcTaBICHUN O METAIPEAMETHOM MOHSATUU
«purypar.
Touka, TMHUA, OTPE30K, NpsAMas, Ty, JIOMaHasl, JI0CKOCTh, YroJl, OUCCEeKTpHUca yIiia u ee
CBOICTBA, BU/IbI YTIIOB, MHOTOYT'OJTbHUKHU, KPYT.

OceBas CUMMETPHSL FEOMETPUUYECKUX buryp. LenTpanbHas CUMMETPHUSL
FEOMETPUUECKUX

MHOroyroJibHUKHU

MHOroyroiapHuUK, €ro J3JEMEHTBl M €ro CcBoicTBa. Pacmo3sHaBaHWEe HEKOTOPBIX
MHOT'OYT' OJIbHUKOB. Brimykieie Hu HEBBINYKJIbIE MHOT'OYT OJIbHUKH. [IpaBunbHbIE
MHOT'OYT OJIbHUKH.

TpeyronbHuku. Bpicota, MenuaHa, OuCCeKTpuca, CpeAHss JIMHUS TpPEyrojbHHKA.
PaBHOOEIpeHHBII TPEYTrOIBHUK, €0 CBOWCTBA M MPU3HAKH. PaBHOCTOPOHHUIT TPEYTOJIBHUK.

[IpsiMOyronbHBINA, OCTPOYTOJIbHBIM, TYMOYrOJbHBIA TPEYroJIbHUKU. BHeEIHHE yribl
TpeyronbHuKa. HepaBeHCTBO TpeyroiabHUKa.

YetsipexyronpHuky. [lapamienorpamm, pom0O, MpsIMOYrOJbHHK, KBapaT, Tparenus,
paBHOOepeHHas Tpamnenus. CBOICTBa U MPU3HAKU MapajuiesorpaMma, poM0a, npsiMoyrojibHUKa,
KBaJpara.

OKpyXHOCTB, KPYT

OKpyXHOCTb, KpYI, MX DJJIEMEHTBl W CBOWCTBA; LIEHTPAJIbHbIE WM BIIMCAHHBIC YIJIBL.
KacarenbHasg u cekynias K OKpYXHOCTH, UX CBOMCTBA. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH
JUIS TPEYT OJIbHUKOB, YETHIPEX YT OJIBHUKOB, IPABUIIBHBIX MHOTOYTI' OJIbHUKOB.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

[lonstue BekTopa, NEHCTBHS HaJ BEKTOpAaMH, HCIOJIH30BAaHHUE BEKTOPOB B (HU3MKE,
pa3ioxKeHne BEKTOopa Ha COCTABIIAIOININE, CKAJIIPHOE ITPOU3BE/ICHUE.

Koopannarsi

OcHOBHBIE MOHSTHSI, KOOPAUHATHI BEKTOpPA, PACCTOSHUE MEXIY Toukamu. KoopauHatbl
CepeaHbI OTpe3Ka. Y paBHEHUS QUTYD.

[IpumeHeHne BEKTOPOB U KOOPAUHAT JAJISl peUISHUS MPOCTEUIITNX TEOMETPUUECKUX 3aa4.

I'eomeTpuueckue ¢purypsl B NpocTpaHcTBe (00bEMHBIE TeJa)

MHOFOFpaHHI/IK H ero ’1eMeHThl. HazBanus MHOI'OIr'paHHUKOB C PA3HBIM ITOJIOKCHUCM U
KonuuecTBOM rpaHell. IlepBuuHble mpeacTaBieHHs O MUpaMHjae, Mapajlielenurnene, Mnpu3Me,



cdepe, mape, LWIMHAPE, KOHYCE, UX 3JIEMEHTaX M MPOCTEUIINX CBONCTBAX.
OTtHomeHust
PagencrBo ¢uryp
CBolicTBa paBHBIX TPEYrOIbHUKOB. [Ipu3HaKkyu paBeHCTBA TPEYrOJbHUKOB.
IMapanieJbHOCTL NPAMBIX
[Ipu3Haky u CBOMCTBA MapauIeNbHBIX NpsMbIX. Akcnoma napauienbHocT EBknmmpa. Teopema
Dareca.
IlepnenauKyAsIpHbIE NPAMBbIE
[Ipsmoit  yron. Ilepnengukynsap k npsmod. Hawxionnas, mnpoexkuus. CepeauHHbBIN
NEPNEHIUKYIAP K 0Tpe3Ky. CBOMCTBA M PU3HAKY NEPIECHIUKYIIPHOCTH.
IHomooue
[IponopuronanbHBIE OTpe3KH, mogaodue ¢puryp. Ilogodbusie Tpeyronsauku. [Ipu3naku momgoousi.
B3anmHoe pacnoJio:keHHue IpsSIMOM U OKPY>KHOCTH, IByX OKPY>KHOCTEH.
HN3mepenus ¥ BbIYHCICHUSA
Beanuunbillonarue Benuwuunbl. JinHa. M3mepenue minHbl. EOMHUIBI U3MEPEHUS IJIMHBI.
Bennuuna yria. ['pagycHas mepa yria.
[TonsTre o miomanu miIockoi (urypel u ee cBoiicTBax. M3mepenue miomanei. Eaunuiibt
HU3MEPEHUS TUIOLIA/IHN.
[IpencraBinenne o6 oObeme U ero cpoiictBax. M3mepenue oObema. EnuHuiel usmepeHus
00BEMOB.
HN3mepenus M BbIYMCICHUSA
HNHCcTpyMeHTBI 111 U3MEPEHU U NOCTPOEHUM; U3MEPEHUE U BBIYUCIICHUE YIJIOB, JUIMH
(paccrosiHuii), miomanei. TpuroHomerpudeckue (GyHKLIUU OCTPOro yria B HPSIMOYIOJIbHOM
TpeyroiabHuKe TpuUroHOMeTpudeckue (YHKIHMM TYIOro yria. BeluucieHue »>ieMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUYECKUX COOTHOLIECHHH. DOpMyJbl ILIOMIAIn
TPEyrojbHHKa, MapajulejorpaMMa M €ro 4acTHBIX BHJIOB, (OPMyJbl UIMHBI OKPYXHOCTH H
wiomaau kpyra. CpaBHeHue u Bbruucienue miomianeil. Teopema Iudaropa. Teopema cunycos.
Teopema KOCHHYCOB.
Paccrossnus
PaccrosHue mexx 1y Toukamu. PacctosiHre ot Touku A0 npsimoid. PaccrosHue mexay gurypamu.
I'eomeTpryeckue NoCTpoOEeHUs
I'eomeTpuueckre MOCTPOSHUS VI WILTOCTPALIMM CBOMCTB T€OMETPUUYECKUX UTYP.
HNHcTpyMeHTBI I MOCTPOCHUM: LUPKYJb, JHMHEHKA, YroibHUK. IIpocreiiine mnocrpoeHus
UPKYJIEM W JIMHEHKOW: MOCTpOCHHE OMCCEKTPUCHI yrila, MEpIeHAMKYIsIpa K MpsIMOH, yria,
PaBHOTO JaHHOMY,
ITocTpoeHne TpeyroapHUKOB 110 TPEM CTOPOHAM, JBYM CTOPOHAaM M yIUIy MEXAY HUMHU, CTOPOHE
U JBYM IPUJICKAIIUM K HEU yriaM.
Jlenenue oTpe3ka B JaHHOM OTHOILICHUHU.
I'eomerpuueckune npeodpa3oBaHus
IIpeoGpa3oBanusn
[Tonsitue npeoOpa3oBanus. [IpeacraBieHne o MeTanpeIMETHOM IOHATUU «IIPe0oOpa30OBAHUE).
ITomoOGwue.
JABukenust
OceBas U 1leHTpalbHasi CUMMETPUs, IOBOPOT U MapajuienbHbli nepeHoc. KomOunanum
JBUKCHUM Ha IUIOCKOCTH U UX CBOMCTBA.
Ilnanupyembie pe3yIbTaThl H3y4eHHs! Kypca reoMeTpuu B 7-9 Kiiaccax.
Harusignas reomerpust
BrimyckHHK HayduTCA:
1) pacmo3HaBaTh Ha uEpTEXKAX, PHCYHKaX, MOJCIAX M B OKPYKAIOIIEM MHpE IUIOCKUE H
MIPOCTPAHCTBEHHBIE TeOMETPUYECKUE (DUTYPBI;
2) pacrio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJILHOTO Mapalieleinea, MPaBUIbHOH MTHpaMUIbL,
LUAJIMHIPA U KOHYCA;
3) ompemensTh MO JUHEHHBIM pa3sMepaM pa3BEPTKH (UTYphl JIMHEHHBIE pa3Mepbl CaMOi
¢burypsl 1 Ha000pOT;
4) BBIYUCIATH 00BEM MPSMOYTOJIIBHOTO MapaslieICHIIe Ia.
BrInyCKHUK MOJIy4UT BO3MOXKHOCTb:
5 BBIUUCIATH OOBEMBI HPOCTPAHCTBEHHBIX TI'C€OMETPHYECKHX (UTYp, COCTABICHHBIX U3



MPSIMOYTOJIBHBIX  MapaljieenuIe/10B;

6) yriayOuTh U Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PHUTypax;

MIPUMEHSTH MMOHATHE Pa3BEPTKH ISl BHIMOTHEHUS MPAKTHYECKUX PACUETOB.

I'eomeTpuueckue purypsol
BoinyckHuK HayuuTCs:

1) 1onB30BaTHCS SA3BIKOM T'€OMETPHH ISl OMHMCAHHUS MPEIMETOB OKPYXKAIOUIET0 MHpa U HMX
B3aMMHOT'0 PacIOI0KEHNUS;

2) pacro3HaBaTh W HM300pakaTh Ha YepTekaX W PUCYHKAX reoMeTpuueckue (GUTypbl U UX
KOH(UTYpaIHH;

3) HaxOAWTh 3HAYCHHUS [UIMH JIMHEHHBIX JIEMEHTOB (DUTYp M MX OTHOLICHUS, FPAJyCHYIO MEpy
yrioB ot 0 1o 180°, mpuMeHsst orpeienenus, CBOMCTBa U IPU3HAKH (DUTYP U MX DJIEMEHTOB,
OTHOIICHHS GUryp (paBEHCTBO, MOJ00ME, CAMMETPHH, TIOBOPOT, MapaJlICIbHBINA IEPEHOC);

4) omepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH T'€OMETPUUECKUX QUTYD;

5) omepupoBaTh C HAYaJIbHBIMU MOHSATHSAMH TPUTOHOMETPHU M BBINOJHATH 3JICMEHTAPHBIC
orepanuyd Haa (QYHKIUSMH YIJIOB;

6) pemaTh 3aJaud Ha JOKA3aTeIbCTBO, OIMUPAsCh Ha M3YyYCHHbIC CBOWCTBa Quryp u
OTHOIIEHUN MEXAY HUMU U IPUMEHSSI N3YUYECHHBIE METO/IbI IOKA3aTEIbCTB;

7) pemiaTh HECIOXKHBIC 33/1a4M Ha MIOCTPOCHKE, TPUMEHSSI OCHOBHBIC aJITOPUTMbI TOCTPOCHUS C
MMOMOIIBIO IUPKYJIS U JTUNHEUKH;

8) perrath MIAHUMETPUIECKHE 33a4K HA HAXOXKJICHUE [COMETPUUECKIX BEJIHUYUH [0 00pasiam
WJIU QJITOPUTMAaM, PelliaTh MPOCTEUIINE TUTAaHUMETPUUYECKUE 3a/1a4H B IPOCTPAHCTBE.

9) wusBiekaTh MHOOPMAIMIO O TEOMETPUUCSCKHX (UTypax, MPEICTABICHHYI Ha uYepTekax B
SIBHOM BUJIC;

10) mpuMeHSTh I PEUICHUs 3a7ad reoMeTpudeckue (akThl, €CIM YCIOBHS WX MPUMEHEHUS
3aJlaHbI B IBHOH (opMme;

BpINyCKHUK MOJIYyYUT BOSMOKHOCTb:

11) oBnaneTh METOJAMH PEIICHUS 3aja4 Ha BBIYUCICHUS U J0KA3aTeJIbCTBA: METOJAOM OT
OPOTUBHOTO, METOJIOM NOA00Us, METOAOM Iepebopa BapuaHTOB M METOJIOM
reOMETPUUYECKUX MECT TOYEK;

12)ipuoOpecTd  OMBIT MNPUMEHEHUs alreOpandeckoro H TPUTOHOMETPHUUYECKOTO
anmnapaTta U uJeu ABUKEHUS NPU PEIICHUH T€OMETPUUYECKUX 3a/1ay;

13) oBiazeTh TPAAMIMOHHON CXeMOW pemeHHs 3a7ad Ha MOCTPOCHHE C MOMOIIBIO
UUPKYJIA U JUHEUKHU: aHAIu3, IOCTPOECHHE, 10KA3aTEIbCTBO U UCCIIEIOBAHUE;

14) Hay4yuThCs pemiaTh 3aJadyd Ha MOCTPOCHUE METOJOM TE€OMETPUUECKOTO MecTa
TOYEK U METOJOM ITOJ00M;

15) mpuoOpecTH OMBIT UCCIICOBAHUS CBOWCTB IJIAHHUMETPUYECKUX (UTYP C MOMOIIbIO
KOMITBIOTEPHBIX IPOTPAMM;

16) mpuoOpecTr  ONBIT  BBIMOJHEHHS MPOEKTOB 1o TemaMm: «leomeTrpuueckue
npeoOpa3oBaHus Ha MIOCKOCTUY, «IlocTpoeHne oTpe3koB mo Gpopmyier;

17) Hay4uThCs UCMOJIb30BaTh CBOMCTBA FCOMETPUUCCKUX (DUTYp JUIS PEIICHHs TUIOBBIX 3aiad,
BO3HHKAIOIINX B CUTYAIMSIX MOBCEIHEBHON KU3HHM, 3a1a4 TPAKTUIECKOT'0 COJCPIKAHUS.

OTHOmIEHNS
BbInycKkHUK HAayunTCA:

1)orepupoBats Ha 6a30BOM ypOBHE MOHSATHUSAMH: PaBEHCTBO (DUTYp, paBHBIE (DUTYPHI, PABEHCTBO

TPEYTOJIbHUKOB, TapauIeIbHOCTh MPSAMBIX, MEPHEHAUKYIIPHOCTh MPSIMBIX, YIJIBI MEXIY

MPSIMBIMU, TIEPIICHIUKYJIISIP, HAKJIOHHAS, IPOEKIIUSL.

BrInyCKHUK MOTYIUT BO3MOXKHOCTD:

2)ACTIONB30BaTh OTHOIIEHUS I PEIIeHUs TPOCTEHIIUX 3a/ad, BO3HUKAIOIIUX B PEATbHOU

KU3HHU.

I'eomeTpuueckue nocTpoeHus
BrimyckHUK Hay4nTCS:

1)u300paxkaTh TUIIOBBIE TUIOCKUE (QUTYpHI U (GUTYPHI B MPOCTPAHCTBE OT PYKU U C MOMOIIBIO

WHCTPYMEHTOB.

BrBIMyCKHUK MOTYIUT BO3MOXKHOCTD:
2)BBIMIONHATH IPOCTEUIITNE MTOCTPOSHHUS HA MECTHOCTH, HEOOXOJUMbIE B pealbHON KU3HU.



I'eomeTpuueckne nmpeodpa3zoBaHus
BbInyCKHUK HAay4uTCSA:

1)cTpouth GUrypy, CAMMETPHUUHYIO JAHHON (PUT'Ype OTHOCUTENIBHO OCU U TOUKH.

BBINyCKHUK IOTY4NUT BO3MOKHOCTD:
2)pacrio3HaBaTh [JBM)KEHHE OOBEKTOB B OKPYKAIOUIEM MHUpE; CUMMETpPHUYHBIE (UTYpHI B
OKpY’KaIoIlleM MUpE.
H3mepenne reoMmeTpu4ecKuX BeJHYHH
BrimyckHUK Hay4uTC:

1) ucmonb3oBaTh CBOWCTBA M3MEPEHUS [UIMH, IUIOMIAZICH M YIJIOB NpPH PEIICHHUM 3aaad Ha
HaxO0XJCHUE JUINHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, AJIMHBI JyTd OKPY>KHOCTH, I'PayCHON
MEPBI YIIIa;

2) BBIYUCISITH JUTHHBI JTUHEHHBIX 3JIEMEHTOB (DUT'YP U UX YTIIbL, UCTIONB3YS (hOPMYIIbI JUTHHBI

OKPYXHOCTHU U JUTMHBI TyTU OKPY>KHOCTH, (hopMyJIbl Tutomaneii puryp;

3) BBIUMCIATH IUIOMIAIH TPEYrOJLHUKOB, MPSMOYTOJbHHUKOB, MapajlieiorpaMMOB, Tpameuui,
KPYI'OB U CEKTOPOB;

4) BBIYKCIATH [UTHHY OKPY)KHOCTH, JIUHY JAYT'H OKPYXKHOCTH;

5) pemiaTh 3a/1auM Ha JI0OKA3aTEILCTBO C MCIOJIB30BaHUEM (POPMYIT JUIMHBI OKPY)KHOCTH U JUTUHBI
YT OKpY>KHOCTH, GopMyI Tuiomaaent puryp;

6) pemiath NpPaKTUYECKHE 3a/1a4ud, CBS3aHHBIE C HAXOXKICHUEM T'COMETPUYCCKHUX BEIUYHH
(cnonp3ys MpH HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPE/ICTBA);

7) BBINOJHSITH U3MEPEHUE JJIHH, PACCTOSHHIA, BEJIMYMH YIJIOB, C TIOMOIIBIO HHCTPYMEHTOB IS
WU3MEPEHUH JUIMH U YIJIOB;

8) mpuMeHsTh (HOpPMYIBI IEPUMETPA, TUIONIATH U 00beMa, IUIOMIA M TOBEPXHOCTH OTIEIbHBIX
MHOI'OI'PAaHHHMKOB IIPY BBIUUCIIEHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHY;

9) npumenste Teopemy Iludaropa, 0a30Bble TPUTOHOMETPHYECKHE COOTHOLICHHS —JUIS
BBIYMCIICHUS IJIUH, PACCTOSTHUH, IIJIOMAJEH B IPOCTEUIIUX CIIydasX.

BBIITyCKHUK MOJIYYUT BO3MOKHOCTD:

10)BbIYMCHATE IUIOUWIAAM (UIYp, COCTABIEHHBIX W3 JBYX WIM 0ojee NpsIMOYrOJIbHUKOB,

[apajlyIeIOrPaMMOB, TPEYT'OJIBHUKOB, KPyra U CEKTOpa;

11)BbluMCAATS IUIOIIAZM MHOT'OYT'OJIBHUKOB, MCIOJb3YysS OTHOUIEHHS pPAaBHOBEIMKOCTU U

PaBHOCOCTABIICHHOCTH;

12)npuobpecty ONBIT NPUMEHEHUS alredpanyeckoro M TPUTOHOMETPUUYECKOro ammnapara u

WU NBUKEHU MPU PELICHUU 3a7a4 HA BBIYMCIICHUE IUION[AIed MHOTOYTOJIbHUKOB.

13)BBIYUCISATE PACCTOSHKS HA MECTHOCTH B CTAHJAPTHBIX CHUTYAlHUsX, IJIOMIAAN B MPOCTEHIITMX

clly4yasix, IpUMEHSTh (OpMYJIbl B IPOCTEUIINX CUTYalUSIX B [IOBCETHEBHOMN KU3HU.

Koopaunatbi
BeInyckHUK HayuuTcs:

BBIUNCIIATH JUIMHY OTPE3Ka 110 KOOPAMHATaM €ro KOHIIOB; BBIYMCIIATH KOOPAWHATBHI CEPEIUHBI
OTpe3Ka;

HCIIOJB30BaTh KOOPAUHATHBIA METOJ JUISl U3YyYEHHs CBOMCTB IIPSIMBIX U OKPYKHOCTEM;

OIpENeNATh MPUOIMKEHHO KOOPIUHATHI TOYKM IO €€ M300paXEHUI0 Ha KOOpAWHATHOMN
IIJIOCKOCTH
BrIITyCKHUK MOJIYYUT BO3MOXKHOCTB:

OBJIaJIETh KOOPANHATHBIM METOJIOM PEIICHHUS 3a7a4 Ha BBIYMCICHUE U JJOKA3aTEIbCTBO;

NpUOOPECTH  ONBIT ~ WCHOJB30BaHMS  KOMIBIOTEPHBIX  MPOrpaMM JUIsl aHaJIM3a YaCTHBIX

CJy4aeB B3aHUMHOI'O PACTIIOJIOKEHUS OKPYKHOCTEN U NIPSMBIX;

IIPUOOPECTH ONBIT BBITOJIHEHUS NMPOEKTOB Ha TeMy «lIpuMeHeHue KoOpAMHATHOrO MEeTojAa Ipu

pELICHUH 3a7a4 Ha BEIYUCIICHUE U JOKA3aTEIbCTBOY.

Bekrtopsl
BrImyCKHHK Hay4nTCA:

1) omepupoBaTh C BEKTOPaMH: HAXOAWTh CYMMY M Pa3HOCTh JBYX BEKTOpPOB, 3aJaHHBIX
r€OMETPUYECKU, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEICHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

2) HaxXOAWTh IS BEKTOPOB, 3aJlaHHBIX KOOPIMHATAMHU: [UTHHY BEKTOpA, KOOPAWHATHI CYMMbI H
Pa3sHOCTHU JIBYX M 0oJiee BEKTOPOB, KOOPAWHATHI IPOU3BEICHUS BEKTOpA HA YUCIIO, IPUMEHSIS
IIPU HEOOXOIMMOCTH COUETATENIbHbIN, IEPEMECTUTENBHBIN U pacipeeTUTeIbHbIA 3aKOHBL;

3) BBUHMCIATD CKALIPHOE IPOW3BEICHUE BEKTOPOB, HAXOIUTh Yol MEXIy BEKTOpaMu,



yCTaHaBJIMBATh NEPIEHAUKYISIPHOCTH MPSIMBIX.
BrInyCKHUK MOJTYYUT BO3MOXKHOCTD:

4) oBIafeTh BEKTOPHBIM METOOM JUIS PEIICHUS 3a/a4 Ha BIYUCICHHUE U J0Ka3aTE/IbCTBO;

5) mpuoOpecTH OMBIT BHIMOJHEHHUS MPOEKTOB Ha TeMy «lIprMeHeHHe BEKTOPHOT'O METOona
MpU pEUICHUH 3aJ]a4 Ha BBIUYMCICHUE U 1I0KA3aTEIbCTBOY.

TpeOoBaHUA K YPOBHIO MOJArO0TOBKH y4anuxcsi 7 Kjaacca

JOJI’KHBI 3HATH/IOHUMATh: OIPEACICHUE TOUYKH, NPSMON.OTpE3Ka, JIyda, YIJa; €IUHULIBI
U3MEPEHHUsI OTpe3Ka, yIya, ONPEICIICHHE BEPTUKAIBHBIX M CMEXHBIX YIJIOB, UX CBOMCTBA;
prpeneneHne  NEPHEHAMKYISAPHBIX  NOPSIMBIX;  ONPEACIICHHE  TPEYrOoJbHHUKA,  BHJBI
TPEYroJbHUKOB, TPU3HAKM PABEHCTBA TPEYroJbHHKOB, CBOMCTBa paBHOOEIPEHHOIO
TPEYrojbHHUKa, ONpee/ieHHe MeIUaHbl, OMCCEKTPUCHI, BBICOTHI; OIpeeNeHHe MapalIeIbHbIX
IIPSIMBIX, UX CBOMCTBA M IIPU3HAKH; COOTHOIICHUE MEXKy CTOPOHAMU U YIVIAMH TPEYTrOJIbHUKA,
TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA; ONPEIEICHUE MPSAMOYIOJbHOIO TPEYrOJIbHUKA, €ro
CBOMCTBA U IIPU3HAKHU.

Jo/zKHBI yMeTh: 0003Ha4aTh TOUKHU, OTPE3KH U MPSIMbIE HA PUCYHKE, CPABHUBATHOTPE3KU U YTJIbL, C
MIOMOIIBIO TPAHCIIOPTHPA MPOBOJUTH OUCCEKTPUCY YIJIa; U300pa)kaTh MPSIMOW, OCTPBIM, TYMOH U
Pa3BEpHYTHIA YIJIbI; U300paXKaTh TPEYrOJbHUKU U HAXOIUTh MX MEPUMETP; CTPOUTh OUCCEKTPUCY,
BBICOTY M MCAMAaHy TPCYrOJIbHHUKA, NOKA3bIBATH IMPU3HAKKW PABCHCTBA TPCYI'OJIbHUKOB, IIOKA3bIBATh
Ha PHUCYHKE Iapbl HAKPECT JIEKAIMX, COOTBETCTBEHHBIX, OIHOCTOPOHHHUX YIJIOB, [OKA3bIBAaTb
NPU3HAKU NApaLIEIbHOCTA JBYX INPSMBIX; JOKa3blBaThb TEOPEMY O CYMME YITIOB TPEYrOJbHUKA;
3HaTb , KAaKOW YroJI Ha3bIBA€TCS BHEIIHMM YIJIOM TPEYrOJbHUKA; IPUMEHATh IPU3HAKU
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB K PELLICHHIO 3a/1a4; CTPOUTH TPEYTOJbHUKH 110 TPEM HJIEMEHTAM.

JokHbI BJ1aeTh KOMIETEHIMAMM: TTO3HABATEIILHON, KOMMYHHUKATHBHON, HH(POPMAIIMOHHON 1
pedIeKCuBHOM.

Crnoco0bl  pemiath  cjeayloumue  KU3HEHHO-TIPAKTHYECKHE  3aJa4M:  CaMOCTOATENILHO
npuoOpeTatb W TNPUMEHATh 3HAHUS B  pa3lIMUHBIX CHUTyalusiX, paboTarb B TpyMIax,
apryMEHTHPOBATh M OTCTauBaTh CBOIO TOUYKY 3PEHUs], YMETh CIIyIIaTh APYTUX, U3BJIEKATh YUEeOHYIO
MH(OPMALIMIO HAa OCHOBE COINOCTABUTEIIBHOTO aHalW3a OOBEKTOB, MOJb30BATHCS MPEIMETHBIM
yKazareseM, SHLUMKIONEIUEH U CIPaBOYHUKOM JUISl HaXOXAEHWS HMH(GOPMAaLMH, CaMOCTOATEILHO
NeWCTBOBATh B CUTYAIUAX HEONPEAETICHHOCTUIIPU PEIIEHHH aKTYalIbHBIX JJIsl HUX MPOOJIEM.

TpeOoBaHus K YPOBHIO IIOATOTOBKH y4Yaluxcs 8 kiacca

J01KHBI 3HATH/TIOHUMATB:

HavanbHble MOHATHS U TEOPEMBI TEOMETPUH.

MHOroyrojapHUKA.OKPY’)KHOCT M Kpyr. Harnsasele npencTaBieHHs O IIPOCTPAHCTBEHHBIX
Tenax: Kyoe, napajuienenumnese, npusMe, nupamue, mape, chepe, Konyce, mumsape. [Tpumepst
cedyenuil. [Ipumepsl pa3BepToK.

Tpeyronsuuk.Teopema Paneca. [Togodue TpeyronpbHUKOB; K03 dunuentT mogodus. [Ipusnaku
000U TPEYT OJIbHUKOB.

Teopema ITudaropa. IlpuzHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYroNbHUKOB. CHHYC, KOCHHYC,
TAaHTEHC W KOTaHT'€HC OCTPOTO yIJIa TPAMOYTOIbHOro TpeyrombHuKa u yrmo ot 0° mo 180°;
IIPUBEICHUE K OCTPOMY YTIIy.

3aMmeyaTenbHble TOYKUM TPEYTOJbHHMKA: TOYKM IEPECEUEHUs] CEPEIUHHBIX IEPIEHANKYISPOB,
OMCCEeKTpHC, MEIUaH.

YerbipexyronpHuk. [lapannenorpamm, ero cpoiictBa W npusHaku. [IpsMoyronbHUK, KBajpar,
poMO, ux cBOWCTBA U mpu3HaKku. Tpamenus, paBHOOEIpEHHAs Tparenusl.

MHuoroyroiabHUKU. Beinmykibie MHOroyroibHUKM. CyMMa yriioB BBITYKJIOI'O MHOIOYI'OJbHUKA.
BnvicanHBIE M ONMCAaHHBIE MHOTOYTOJIbHUKH. [[paBuIbHBIE MHOTOYT OJIBHUKH.

OxpyxHocTb U Kpyr. LlenTp, paguyc, nuamerp. yra, xopaa. LleHTpanbHbli, BOMCAHHBIN YroJI;
BEJIMYMHA BIHUCAHHOrO yria. B3auMHOe pacrnojiokeHHe NpsIMOMl U OKPYXHOCTH, IBYX
OKpy>kHOCTeH. KacaTenbHas U cexylas K OKpYKHOCTH, PABEHCTBO KacaTelbHBIX, IPOBEACHHBIX
13 OJHOW TOYKU. MeTpudecKkue COOTHOIICHHS B OKPYKHOCTH: CBOMCTBA CEKYIIUX, KACATEIbHBIX,
XOpA.

OKpyXHOCTb, BIIMCAaHHAasl B TPEYrOJbHHMK, M OKPY>KHOCTb, OINHCAHHAs OKOJO TPEYrOJbHUKA.
BnucanHble M OnuCaHHBIE YETHIPEXYI'OJbHUKU. BrMcaHHblE M ONMCaHHBIE OKPYKHOCTH
MPaBUJIBHOI'O MHOTOYT OJIbHUKA.



N3mepeHne reoMeTpruuecKuX BEIMYMH. [|TiHa JIOMaHOM, TIEpUMETpP MPSIMOYTOJIbHUKA.

[TonsTHE O MIOImAH MIIOCKUX GUryp. PaBHOCOCTaBICHHBIE U PABHOBEIUKHE (DUTYPHI.

[Tmomanes npsmoyronbauKa. [1nomans napamienorpaMma, TpEeyrolbHUKA U TPATCIUH.

CBs13b MEXTY IUIOMIAISIMH TIOJJOOHBIX (PUTYD.

I'eometpuueckue npeodpazoBanus. Cummerpus puryp. OceBas U eHTpaIbHasi CHMMETPHH.
JokHBI  yMeTb: TIOJB30BATHCS T'C€OMETPUYECKHM  SI3BIKOM  JUIS  OINMCAHUS  TPEAMETOB
OKpY)KAIOIIIET0 MHpa; paclo3HaBaTh TeOMETpUYecKue GUTyphl, pa3IuyaTh HMX B3aUMHOE
pacnoiokeHue; n300pakaTb TeOMETPHUUECKHE (PUTYPHI, BHITOTHATH YEPTEKH MO YCIOBUIO 3a]1a4H;
OCYIIECTBIIATh TpeoOpa3oBaHusi GUryp. BeMUCIATS 3HAUCHHUS TE€OMETPUYICCKUX BEIMYMH (IJTHH,
VIJIOB, IUIOMIQJICH),B TOM 4YHCIE [UIS YIJIOB OT 0° o 1800; ONpeneNaTh 3HAYCHUS
TPUTOHOMETPUYECKUX (DYHKIUN MO 3aJaHHBIM 3HAYEHUSM YIJI0B; HAXOIUTh CTOPOHBI, YIJbl U
Jiomaau TPGYTOJIBHI/IKOB, JJIHMHBI JIOMAaHBIX, Ayr Opr)KHOCTI/I, HHOH_[a,Hef/'I OCHOBHBIX
reoMeTpuyeckux Gpuryp u Guryp, CocTaBI€HHBIX U3 HUX.

Pemarp reomerpudeckue 3agaud, OMHPAsCh HA W3YYCHHBIE CBOWCTBA (PUIYp M OTHOIICHUI
Me)KIIy HHUMU, HpI/IMeHHH JOITOJIHUTCIIbHBIC HOCTpOGHI/IH, aJIFC6paI/I‘~I€CKI/H>'I annapaT,
cooOpakeHus: cumMMeTpud. [IpoBOAMTH JOKa3aTeIbHBIE PACCY)KICHHS TpPHU pEIICHUU 3ajad,
UCTIONB3Yysl M3BECTHBIE TeopeMbl. PemaTh mpocTeiiivne IUTaHUMETPUUYECKHWE 3aJadyd B
MPOCTPAHCTBE.

JoJKHBI BJ1aJeTh KOMIIETEHIIUsIMHU: yueOHO-TT03HABATEIbHOM, [ICHHOCTHO-OPUEHTUPOBAHHOM,
pedrekcuBHON, KOMMYHUKATUBHOM, HH()OPMAIIMOHHOM, COLIMATBHO-TPYIOBOM.

Hcnoab3oBaTth npuodpeTeHHble 3HAHWUS W YMEHHSI B MPAKTHYECKOH IeSTeJHLHOCTH H
MOBCEHEBHON JKM3HM: JUIsi ONHCAHUS PEATBbHBIX CUTYyalldii Ha S3bIKE T'€OMETPUH; PaCUETOB,
BKJTIOYAOIINX TMPOCTEHININE TPUTOHOMETpUYEeCKre (DOPMYJIIbI, PEIICHHsT T€OMETPHUSCKUX 3a/1ad C
WCIOJIb30BAHUEM TPUTOHOMETPUHU. PellieHus] MpakTUYeCcKUX 3a7ay, CBA3aHHBIX C HaXOXKJICHHEM
reOMETPUYECKUX BEIMYMH; MOCTPOSHUH I€OMETPUYECKUMHU UHCTPYMEHTaMU (JIMHEHKa, YrOJbHHK,
IIUPKYJIb, TPAHCIIOPTHP).

TpeOoBaHus K YPOBHIO IIOATOTOBKH Y4Yaluxces 9 kiaacca

JL0JI2KHBI 3HATH/MIOHUMATD:

Crnenyroniyie TOHSTHSA @ BEKTOP, CyMMa M Pa3HOCTh BEKTOPOB; IPOU3BEJCHUE BEKTOpa Ha
YHCII0, CKASIPHOE INPOU3BEICHHE BEKTOPOB; CHHYC, KOCHHYC, TaHTEHC, KOTAHICHC; Teopema
CHHYCOB U KOCHHYCOB; PELICHHE TPEYTOJIbHUKOB; COOTHOIIEHUE MEXJY CTOPOHAMHU U YriaMu
TpeyroapHuKa. OnpeneneHre MHOTOYTOIbHUKA; (OPMYJbI UIMHBI OKPYKHOCTH, ILUIONIAA
KpYyTra; CBOMCTBA BIIMCAaHHOW M ONMMCAaHHOW OKPY)KHOCTH OKOJIO TPaBHIBLHOTO MHOTOYTOJIbHHKA;
MIOHSATHE JIBU)KEHUS HA IUIOCKOCTH: CUMMETPHUS, ITapaJuIeIbHbIN epeHoc, OBOPOT.

JIOKHBI  yMeTb: TIOJb30BAaThC T'€OMETPHUYECKHM SI3BIKOM U ONHCAaHHS IPEJIMETOB
OKPY)KAalOIIEro MHUpa; pPaclio3HaBaTh T'€OMETPHUYECKUE (HUTYPBL, pa3indyaTh WX B3aHMHOE
pacronoXkeHue; n300pakaTb TeOMETPHYECKHIE (PUTYPBI; BBHITOIHATH YEPTEXH MO YCIOBHIO 3a1a4H;
OCYIIECTBIIATH NpeoOpa3oBanust ¢uryp. PacrosHaBarh Ha yeprexax, MOJCIIX M B OKPYKaromen
00CTaHOBKE OCHOBHBIE MIPOCTPAHCTBEHHBIE TENa, M300paXKaTh MX; B TPOCTEHIIINX CITydasX CTPOHUTH
CEYeHHUS U PA3BEPTKH MPOCTPAHCTBEHHBIX Tel. [IpOBOAUTE omepanuy Hall BEKTOpaMH, BBIYHCIATD
JUTMHY ¥ KOOPJAMHATBHI BEKTOpPA, YroJl MEXIY BEKTOpaMH. BBIUMCIATH 3HAUYEHUS F€OMETPHUYECKUX
BEJIMYUH (JIUTMH, YTJIOB, IJIOIA/IeH, 00bEMOB); B TOM YHCJIE: JJIS YIJIOB OT 0% o 180° OTIPEJIEIIATh
3HAYEHHs TPUTOHOMETPUYECKUX (DYHKIMH 1O 3HAYCHUIO OJHOM M3 HUX; HAXOIUThb CTOPOHBI,
YIJIbl M TUIOMIAJN TPEYTOJNbHUKOB, JUTMHBI JIOMAaHBIX, AYT OKPY)KHOCTH, IUIOLIa/e OCHOBHBIX
reoOMeTpHUecKuX (Guryp u (uryp, COCTaBICHHBIX M3 HHUX.pEUIaTb T'€OMETPHUYECKHE 3aJauH,
onupasch Ha W3y4YCHHBIC CBOHCTBa (UIYp W OTHOIICHHH MEXIY HHMH, HPUMEHSSA
JIONIOJTHUTENbHbIE TIOCTPOCHUS, aNredpanyeckuii 1 TPUTOHOMETPUUECKUH anmnapaTt, CHMMETPHIO.
[IpoBOIUTH TOKa3aTeNbHBIE PACCYKICHHSI P PEIICHUH 32144, UCTIONB3Ys H3BECTHBIC TEOPEMBI;
pemnIaTs NpocTelIne MIAHUMETPUIECKHE 3a1a41 B TIPOCTPAHCTBE.

JIO1KHBI BJIa1IeTh KOMIIeTeHUSIMU:

- uH(pOPMALMOHHOM;

- KOMMYHHUKaTHUBHO;

- MaTeMaTU4ecKoW,  Mojapa3yMeBalollel, YTO  ydalquecs  YMEIOT  HCIOJIb30BaTh
MaTeMaTHYeCKue 3HaHWsA, apu(METHUYECKHH, anreOpanyecKuii ammapaT JUisl OMHCAaHUS |
pemieHust MpoOJieM  pEaNbHOM  JKW3HW, TPAMOTHO BBINNOJHATH — QITOPUTMHUYECKUE
OpeanucaHusl W HUHCTPYKIMM HAa  MaTeMaTHYeCKOM  MaTrepuaie, I0JIb30BaThCs
MaTeMaTHYeCKUMH  (opMyramMu , TPUMEHATH NPUOOPETEHHBIE  anreOpanmyecKue



npeobpazoBanus U QyHKIIMOHATEHO-TpapUUecKHe MpeACTaBICHUS s OMMCAHUS U aHaTN3a

3aKOHOMEPHOCTEH, CYIIECTBYIOUIUX B OKPYXAIOLIEM MUPE U B CMEXKHBIX MIPEIMETAX;

- COUMAJbHO-JIMYHOCTHOM, MOAPA3yMEBAOIICH, YTO ydYallUecs: BIaCIOT CTHJIEM MBIIUICHHUS,
XapaKkTEepHBIM [UIsI MaTeMaTUKH, €ro abCTPaKTHOCTHIO, J0KA3aTelIbHOCTBIO, CTPOTOCTHIO,
YMEIOT MPUBOJIUTH apTyMEHTUPOBAHHBIE PAcCYXACHHUS, AeNaTh JJOTUIECKHUE 00O0CHOBAaHHbBIE
BBIBOJIBI, TPOBOJUTH OOOOIIEHUS W OTKPBHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, HKCIIEPUMEHTA, BBIIBUIaTh TMIOTE3bI, ICHO U TOYHO BBIPAXKaThb CBOU MBICIU B
YCTHOM ¥ ITUCBMEHHOU PEYH;

- OOHIEKYIBTYpPHOH, MOAPA3yMEBAIOIIEH, UTO YJalluecs MOHUMAIOT 3HAUUMOCTh MaTEMaTUKU
KaK HEOTHEMJIEMOM 4YacTH OOIEYEIOBEUECKON KYJIbTYPhl, BO3ICHCTBYIONIEH Ha ApyTHE
o0JlacTi KyNbTYpbl, TOHMUMAIOT, YTO (OpPMalbHBIII MaTeMAaTUYECKUI ammapar CO3JaH |
pPa3BUBAETCA C IIEJIbIO0 PACCIIMPEHUs BO3MOXKHOCTEH €ro MpUMEHEHUs K PEHICHUI0 3ajad,
BO3HHKAIONIUX B TEOPUU U TPAKTUKE, YMEIOT YMECTHO HMCIOJIb30BaTh MAaTEMaTHYECKYIO
CUMBOJIHKY;

- [PEIMETHO-MHPOBO33PEHYECKOM,  MOAPA3yMEBAIOIICH, YTO  y4YalMECSd  MNOHUMAKOT
YHUBEpPCAIbHBIM  XapakTep  3aKOHOB  MAaTeMaTHM4e€CKOW  JIOTUKM,  NPUMEHHMBIX
BOBCEXO0ONACTAX YEIOBEUECKON MEeATENbHOCTH, BIAJACIOT TpUEMaMU TIOCTPOCHHUS U
MCCJIEI0BAHMS MAaTEMaTHYECKUX MOJIETIEH TPH pelIeHUN MPUKIIaAHbIX 3a1a4.

Hcnoab3oBaTh npuodpeTeHHble 3HAHUS W yYMEHHSI B TMPAKTHUYECKOH IeSTeJLHOCTH H
MOBCEHEBHOM KM3HM: JUIsl ONMCAHMS PEAIbHBIX CUTYaIlM Ha SI3bIKE I'€OMETPUU; Ul pacueTOB,
BKJTFOUAIOMIUX MPOCTEHIIINE TPUTOHOMETPUIECKIE (POPMYIIBI; TIPU PEIICHHH T€OMETPUIECKUX 3a1a4
C HCIOJB30BAHUEM TPUTOHOMETPUH; JUIS PEIICHHUs TMPAKTUYSCKUX 3a/ad, CBSI3aHHBIX C
HaXOXJACHHEM TEeOMETPUYECKUX BEMMYUH (WCMONB3YyS NP HEOOXOJUMOCTH CHPAaBOYHUKU U
TEXHUYECKHUE CPEJICTBA); PU MOCTPOSHUH F€OMETPUUYECKUMU NHCTPYMEHTaMH (JIMHEWKA, YrOJIbHUK,
LUUPKYJb, TPAHCTIOPTHUD).

TeMaTuyeckoe MIIAHUPOBAHME.

OCO0EHHOCTBI0O TEMaTHYECKOr0 IJIAaHHUPOBAHUS SIBIAETCS TO, YTO B HEM COJEPIKUTCS
ONMKMCAHUE BO3MOXHBIX  BHJOB  JICATEIBHOCTH  YyYalllMXCs B TPOIECCE  YCBOCHHS
COOTBETCTBYIOILIETO COJIEPXKAHUs, HAINPABJICHHBIX Ha JOCTH)KEHHE IIOCTABJIEHHBIX IEJel
o0yueHUsl. DTO OpPUEHTHUPYET YUUTENsI Ha YCUJICHUE EATEIbHOCTHOrO MOAX0/Aa B 00ydeHUH, Ha
OpraHu3alrio Pa3HOOOpa3HON y4eOHOW IedaTeIbHOCTH, OTBEYAIOIICH COBPEMEHHBIM IICHXOJIOTO-
[eJarOrMYECKUM BO33PEHUSM, Ha UCITOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTHN.

B ocHOBHOE TporpaMMHOE COAEpX aHHE BKJIIOYAIOTCS  JONOJHUTENbHBIE  BOIPOCHI,
CIIOCOOCTBYIOIIUE PA3BUTHI0 MATEMAaTHYECKOrO KPYro3opa, OCBOSHUIO Oojiee MPOJBUHYTOTO
MaTeMaTU4YeCKOro ammapara, MaTeMaTH4YeCKux crocoOHocTed. Pacmmpenue comepkaHus
TeOMETPUIECKOro 0Opa3oBaHMs B 3TOM Ciiydae JaéT BOSMOKHOCTb CYIIECTBEHHO OOOTaTUTh KPYT
pellaeMbIX 3a/1a4.

7 kiacc
Homep Conepxanue Komnu- XapakTepucTuKa OCHOBHBIX
napa- MaTepuana 9YECTBO BUJIOB JCSTEIFHOCTH YUEHUKA
rpaga 4acoB (Ha ypoBHE Y4eOHBIX
JIeUCTBU)
I'aasa |. HauyanabHble reoMeTrpuueckue cBegenns 10
1,2 [Ipsimast u OTpe30K. 2 OOBSACHATH, YTO TAKOE OTPE30K, Iy, yro,
JIyy u yron Kakue (UTypbl HA3BIBAIOTCS PAaBHBIMH, KaK

3 CpaBHeHue 1 CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KU U YIIIBI,

OTPE3KOB U YIJIOB YTO TaKoe TpajyCc U I'paaycHas Mepa yria, Kakoi
4,5 N3mepenue 3 yT0JI Ha3bIBAETCS MPSIMBIM, TYIIBIM, OCTPBIM,
OTPE3KOB. pa3BEPHYTHIM, UTO TAKOE CepeJuHa OTpe3Ka U

6 N3mepenue yrios 1 OuccekTpuca yria, Kakue yribl Ha3bIBalOTCs
CmexHbIe 1 CMEXHBIMHU U KaKHe BePTUKAJIbHBIMU;

7 BEPTUKAJIBHBIE YIJIBI 1 dbopmynupoBaTh U 000CHOBBIBATH YTBEPKICHUS
[lepnennukynsapHbie 1 0 CBOICTBAaX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;
psiMbIe 1 O0BSACHATH, KaKUe MPsSMbIE HAa3bIBAIOTCA
Pemenue 3amau NepIeHANKYIAPHBIME; (OPMYIUPOBATH U
KonTponbhas 000CHOBBIBATh YTBEPKJEHUE O CBOMCTBE JBYX




pabora Ne 1

IPSIMBIX, IEPIEHINKYISPHBIX K TPEThEH;
n300paxaTh M Paclio3HABaTh YKa3aHHBIC
npocreime GpUrypsl Ha yepTexax; pemarb
3a/1auu, CBSI3aHHbIE C TUMHU MPOCTEUITUMHU

dburypamu

I'naBa |l. Tpeyroabauku — 17 yacos
1 TpeyronbHuk 2 OOBsCHATD, Kakas (purypa Ha3bIBaeTCs
2 [TepBrlit mpu3Hak TPEYTrOJIbLHUKOM, YTO TAKO€ BEPILIUHBI, CTOPOHBI,
paBeHCTBa 1 YTJIbI U IEPUMETP TPEYTOJIbHUKA, KAaKOU
3 TPEYTOJIbHUKOB 1 TPEYroIbHUK Ha3bIBa€TCS paBHOOCIPEHHBIM U
[Tepnenaukymnsp 1 KaKOi paBHOCTOPOHHHUM, KaKHE TPEYTrOJIbHUKHU
4 npsiMoil Meuansl, Ha3bIBAIOTCS PaBHBIMU; U300pa)kaTh U
5 OMCCEKTPUCHI U 1 pacro3HaBaTh Ha YepTekKax TPEYroJIbHUKH U UX
BBICOTBI 3JIEeMEHTHI; POPMYITHPOBATH U IOKA3BIBATH TEO-
6 TPEYroJbHHUKA 4 peMBbI O TIpHU3HAKaX PaBEHCTBA TPEYTOJbHUKOB;
CaoiicTBa OO0BACHSATH, YTO HA3BIBAETCA MEPIEHIUKYIISIPOM,
paBHOOEAPEHHOTO MPOBEAEHHBIM U3 TAaHHOM TOYKHU K JaHHOH
7 TPEYroJbHUKA 1 IPSIMOiA; OPMYITUPOBATH U JIOKA3BIBATh TEOPEMY
Bropoit u Tperuit 3 0 MIEPICHIUKYIAPE K MPIMON; OOBSCHATH,
MpU3HAKU pa- 2 KaKue OTPE3KHU Ha3bIBAIOTCS MEAUAHOM,
BEHCTBA 1 OMCCEKTPUCOU M BBICOTOM TPEYroJbHUKA;
TPEeYroJIbHUKOB dbopMynTUpOBaTh U JI0Ka3bIBaTh TEOPEMBI O
Oxpyx)HOCTb CBOICTBaX paBHOOEIPEHHOTO TPEYTOJIbHUKA;
3amaun Ha peaTh 3aJa4M, CBA3aHHbIE C MPU3HAKaMU
MOCTPOCHHE PaBEHCTBA TPEYrOJbHUKOB U CBOMCTBAMU
Pemenne 3anau PaBHOOEIPEHHOTO TPEYTOJIbHIKA;
KonTponbhas (dbopMynupoBaTh ONMpeeIeHNE OKPYKHOCTH;
pabora OOBSICHATD, UTO TAKOE LIEHTP, PaANycC, XOpJa 1
Ne 2 IHaMeTp OKPYKHOCTHU; pelIaTh MPOCTEUIITNE
3aJ]a4y Ha TIOCTPOEHUE (IIOCTPOEHUE YTIa,
PaBHOr'O JAaHHOMY, IIOCTPOEHHUE OUCCEKTPUCHI
yriia, IOCTPOEHUE MEePIEHIUKYISPHBIX MPSAMBIX,
MIOCTPOCHHUE CEPEIMHBI OTpe3Ka) U Oonee
CIIOXHBIE 3a71a4H, UCIIOJIb3YIOIINE YKa3aHHbIE
MPOCTEHIINE; COMOCTABIATEH MOTYYEHHBIH
pe3yNIbTaT C YCIOBUEM 3a/1a4U; aHAJIM3UPOBATH
BO3MOXKHBIE CITy4au
I'nasa I11. [TapanaeasHblie 13
npsiMble
1 [TapannenbHble 1 DopMynupoBaTh ONpeAETICHHE MapauIeIbHbIX
2 npsimbie [IpusHaku 3 MPSIMBIX; OOBSACHATH C MMOMOIIIBIO PUCYHKA, KaKHe
napayieIbHOCTH yIIIB1, 00pa30BaHHBIC TIPU MIEPECEUCHUN JIBYX
3 JBYX TIPSIMBIX 5 MPSIMBIX CEKYIEH, Ha3bIBAOTCS
Axkcruoma HAKpEeCTIeKAIUMHU, KaKue OJTHOCTOPOHHUMU U
napajieIbHbIX 3 KaKie COOTBETCTBEHHBIMH; ()OPMYIIHPOBATH U
MIPSIMBIX 1 JTIOKa3bIBaTh TEOPEMBI, BEIPAKAIOIINE TPU3HAKH

Pemrenne 3agau

KonTponbnas pabora
Ne 3

NapajljIeIbHOCTH JABYX NMPSMBIX; OOBSICHATH, YTO
TaKO€ aKCHOMBI T€OMETPUH M KaKUE aKCHOMBI
YK€ HCIOIBh30BAIHCH paHee; (hopMyInpoBaTh
aKCHOMY MapaJuIeIbHbBIX IPSMBIX U BBIBOIUTH
cleicTBUS U3 He€; (popMynrpoBaTh

M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajjieiabHbIX MPSIMBIX,

oOpaTHbIe TeopeMaM O NMpU3HaKax
napajieIbHOCTH, CBA3aHHBIX C HAKPECT
JIeKAIMMHU, COOTBETCTBEHHBIMU U
OJTHOCTOPOHHHMMH YTJIaMH, B CBSI3H C 3THUM




OOBSICHATB, YTO TAKOE YCIIOBUE U 3aKJIIOUYCHUE
TEOpPEMBI, KaKasi TeopeMa Ha3bIBAeTCsl 00paTHOM
10 OTHOIICHHUIO K JaHHOU TeopeMe; OOBICHSITD,
B U€M 3aKJII0YaeTCsl METOJ1 J0Ka3aTeJIbCTBA OT
MPOTUBHOTO: POPMYITHPOBATH U JOKA3BIBATH
TEOpEeMBI 00 yriax ¢ COOTBETCTBEHHO
napajijieIbHbIMUA U TIEPHCHANK YIS PHBIMUA
CTOPOHAMU;IIPUBOJIUTH IPUMEPHI UCIIOIH30BAHUS
ATOr0 METO/1a; pelaTh 3aJJa4i Ha BBIYUCIIEHUE,
JTIOKA3aTeJIbCTBO U MTOCTPOCHHE, CBA3AHHBIE C
MapayIeIbHBIMU MPSIMBIMH

I'naBa IV. CooTHomIeHNS 18 DopMyIHpOBATH U JOKA3bIBATh TEOPEMY O CYMME
Me:K1y CTOPOHAMM U YIJIaMH YIJI0B TPEYT'OJIbHUKA U €€ CIEICTBUE O BHEIIHEM
TPEYroJbHUKA yriie TPEeYrojlbHUKA; TPOBOJUTH KIacCU(PHKAIUIO
1 Cymma yriioB 2 TPEYroJIbHUKOB IO yriiaMm; (popMyaupoBaTh U
2 TpeyrojbHUKa JTOKa3bIBaTh TEOPEMY O COOTHOIICHUSIX MEXKITY
CooTHomeHus CTOpPOHAMU M yTIIaMH TpeyroJibHUKaA (IpIMoe U
MEX]1y CTOPOHAMH 3 00paTHOE yTBEPKIICHUS) U CICACTBUS U3 HEE,
U yrJIamMu 1 TEOpEMY O HEPaBEHCTBE TPEYTOJIbHUKA;
3 TPEeyroJibHUKA 4 dbopMynupoOBaTh U JOKA3bIBATH TEOPEMBI O
KonTtponsHas CBOICTBaX MPSIMOYTOJBHBIX TPEYTOJIbHUKOB
4 pabora Ne 4 (IpsiMOYTOJIbHBIN TPEYroNbHUK ¢ yriom 30°,
[IpsimoyronbHbIE MPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKH 4 TPEYroJIbHUKOB); (POPMYIHPOBATH ONpPEACTCHUS
[TocTpoenue 3 PACCTOSHUS OT TOYKH JIO MPSMOM, PACCTOSHUS
TpPEyroJibHUKA IO 1 MEXy TapaljaeabHbIMU IPSIMBIMH; PEIIaTh
TPEM dIIEeMEHTaM 3a/1ayl Ha BBIYUCIICHUE, JOKA3aTeIbCTBO U
Pemenue 3anau MTOCTPOEHUE, CBS3aHHBIC C COOTHOIICHUSIMU
KonTponbhas MEX]Ty CTOPOHAMH U yTrIIaMU TPEYTOJIbHUKA U
pabora Ne 5 pacCTOSHUEM MEXTY NapaJuIeIbHBIMU MIPSIMBIMH,
pY HEOOXOAMMOCTH TIPOBOIUTH 110 X0y PEIICHHS
JOTIOJIHUTENbHBIE TTOCTPOEHUS, COMTOCTABISATh
MOJIYYCHHBIN Pe3yNnbTaT C YCIOBHEM 3aJja4H, B
3aJa4ax Ha MOCTPOSHHE UCCIIeI0BATh BO3MOYKHBIC
ciydau
IHoBTOpEHHUe. 10
Pemienue 3aga4
8 ki1ace
Homep Conepxanue Komnu- XapakTepucTUKa OCHOBHBIX
napa- MaTepuana 4eCTBO BUJIOB JICSITEIbHOCTU YUE€HHKA
rpada 9acoB (Ha ypoBHE y4EOHBIX
JIeicTBUI)
I'naBa V. 14 OOBsCHATH, 4YTO TaKoe JIOMaHasd,
YeThIpEXyroabHUKH MHOT'OYT OJIbHUK, €ro BEPILIUHBI,
1 MHoroyronbHUKI 2 CMEXHbIE CTOPOHBI, JHArOHAJH,
2 [Tapannenorpamm 6 U300pakaTh u pacmo3HaBarth
U Tparnenus MHOTOYTOJTbHI KU Ha yepTexax;
3 [IpssMOyTOMBHUK, 4 [IOKa3bIBaTh JIIEMEHTHI
poMO, KBaIpat MHOT'OYTOJIbHUKA, €ro BHYTPEHHIOIO U
Pemenue 3anau 1 BHEIIHIOIO o00sactu; (HopMynupoBarthb
KonTtponbHas 1 ONpe/IeJICHHEe  BBINTYKJIOIO  MHOTO-
pabora Ne 1 YT OJIbHUKA; n300paxarh "
pacro3HaBaTh BBIMYKJIBIE U HEBBI-
MYKJIbIS MHOTOyTOJIbHUKH;
dbopmMynupoBaTh u JIOKa3bIBaTh
YIBEpXKJAEHUA O  CyMME  YIJIOB




BBIITYKJIOTO MHOI'OYTOJIbBHUKA U CyMMe
€ro BHEUIHHX YIJIOB; OOBSACHATH, KaKHE
CTOPOHBI (BEPIINHBI) YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCS
MPOTUBOMOIOKHBIMU; (D OPMYTUPOBATH

OIpENEICHUS [apaJuIeIorpaMMma,
Tparneuuu, paBHOOEPEHHOI u
MPSAMOYT OJIBHOU Tpareuun,

MpsSIMOYTOJIbHUKA, pomOa, KBajpara;
U300paxkaTbh M  paclo3HaBaTh JTH
YEeTHIPEXYTONLHUKH;, (OPMYIUPOBATH U
JIOKa3bIBaTh  YTBEpPXKJACHHUS 00 UX
CBOMCTBAX W TMpHU3HAKax; pemniaTh

3aJadyu Ha BBIYHCIICHHUC,
J0Ka3aTcCiIbCTBO n MMOCTPOCHUC,
CBsI3aHHBIC C 9TUMH BUJaMu
IleTI:IpéXyrOJ'H:HI/IKOB; O6’L$ICH$ITB, KaKue
JABC TOYKHU Ha3bIBAIOTCA
CUMMCTPUYHBIMU OTHOCHTCIBHO

npsiMoi  (TOYKH), B KakoM ciy4ae
(urypa Ha3pIBACTCSI CAMMETPUIHON

I'nasa VI. Ilinomaan 14 OOBSACHSTH, KaK TPOU3BOIUTCS
1 IInomane 2 W3MEPEHHE TLIOMIAJIed MHO-
2 MHOTOYTOJTbHUKA 6 TrOYTOJbHUKOB, KAKHE MHOTOYT'OJIbHUKH
[Tnomammn HAa3bIBAIOTCS] PABHOBEIIMKUMU U KaKUe
3 napasuieJorpaMma, 3 PaBHOCOCTABICHHBIMU; (DOPMYITUPOBATH
TPEYroJibHUKA U 2 OCHOBHBIC CBOWMCTBA IJIOMIAICH U
Tpaneuuun 1 BBIBOJUTH C UX TTOMOIIBIO (DOPMYITBI
Teopema ITudaropa IIoIaAeH MPSMOYTONbHUKA,
Pemenue 3anau napaiesorpamMmma, TpeyroibHUKa,
KonTponbHas Tparenuu; GopMyJIMpOBaTh U
pabota Ne 2 JIOKa3bIBaTh TEOpEeMY 00 OTHOILICHUHU
IJI0MIAeH TPEeYTrOJbHUKOB, HMEIOIINX
10 paBHOMY YTIIy; (hOPMYIHPOBATH U
nokassiBaTh Teopemy [ludaropa u
o0OpaTHYIO0 eii; BRIBOAUTH PopMyITy
I'epona uis TuTOMIa U TPEYTOJIBHUKA;
pelaTh 3a/1a41 Ha BBIYUCIIEHUE U
JI0Ka3aTeNbCTBO, CBSA3AaHHBIC C
(dhopmynaM#u IIOMIAACH U TEOPEMOM
[Tudaropa
r'aVIil. Ilogo6usie 19
TPEeYroJabHUKH
1 OrnpenencHue 2 OOBACHATEH NOHATHE
MOTIOOHBIX TPEYTOJIb- MIPOMOPIIMOHATEHOCTH OTPE3KOB; (op-
2 HUKOB 5 MYJIMPOBATh ONpEEIeHUs MOA0OHBIX
[Ipu3Haku nmomgoous TPEYTOJbHUKOB U KO3 PUIIHEHTA
TPEYroJIbHUKOB 1 noao6us; GopMyIUpPOBATh U
3 KontponbsHas 7 JTIOKa3bIBaTh TEOPEMBI: 00 OTHOIIEHUHU
paborta Ne 3 IJTOIAIeH TTOJJOOHBIX TPEYTOJILHUKOB, O
[Ipumenenue MpU3HAKaX MOJA00US TPEYrOIbHHUKOB,
4 mo100us K JoKasa- 3 0 CpeJHel JTUHUH TPEYroJIbHUKA, O
TENILCTBY TEOPEM U MepeceyeHny MeIuaH TPEyrojlbHUKa, O
pEIIeHHIOo 3a7a4 MPOMOPIIMOHATIBHBIX OTPE3Kax B
CooTHomeHs MPSMOYTOJILHOM TPEYT OJIbHUKE;
MEXAy CTOPOHAMU 1 OOBSCHSTH, UTO TAKOE METO/] TTOI00MS B
U yriaamu 3aJlauax Ha MOCTPOEHUE, M MPUBOJIUTH




NPsIMOYTOJILHOTO
TPEYroJIbHUKA
Kontponbnas
pabota Ne 4

MPUMEPHI TPUMEHEHHUSI 3TOTO
METO0/1a;00bICHATh, KAK MOKHO
HCIIOJIL30BATh CBOMCTBA IMTOJOOHBIX
TPEYTrOJIbHUKOB B H3MEPHUTEIbHBIX
paboTax Ha MECTHOCTHU; OOBSICHSTh, KaK
BBECTH IIOHATHE ITOA00MS JUIs
MIPOU3BOJIBHBIX PUTYP; GOpMYyITUPOBATH
onpeaeaeHUs U WLTIOCTPUPOBATh
TOHATHS CHHYCa, KOCHHYCa ¥ TaHTeHCa
OCTPOTO yIJIa MPSMOYTOJIbHOTO
TPEyroJibHUKA; BLIBOJAUTH OCHOBHOE
TPUTOHOMETPHIECKOE TOXKICCTBO H
3HAYCHUS CHHYCA, KOCHHYCA U TaHTEHCa
qu1st yraoB 30°, 45°, 60°; pemaTh 3a1a4H,
CBSI3aHHBIC C OO0 EM
TPEYTOJIbHUKOB, JIJIsI BEIYUCIICHUS
3HAYCHHUH TPUTOHOMETPHYCCKHUX
(DYHKIIHI MCIIOIB30BaTh KOMITBIOTEP-
HBIC MPOTPAMMBI

I'aasa VIII. OxpyxkHOCTH 17

1 KacarenbHas 3 HccnenoBaTh B3aMMHOE PacIOI0KEHUE

2 OKPY>KHOCTH 4 PSIMOM M OKPY>KHOCTH;;
[lenTpanbHbie U (hopMyIMpOBaTh OMPEACICHUE

3 BIHCAHHBIE YTJIbI 3 KacaTeJIbHOU K OKPY>KHOCTH;
Yetnipe (hopMyIMpOBaTh U I0KA3bIBATh

4 3aMedarebHbIe 4 TEOPEMBI: O CBOMCTBE KacaTeIbHOM, O
TOYKH TPEYTOJIbHUKA MpU3HaKe KacaTelbHOU, 00 OTpe3Kax
Broucannas n 2 KacaTelbHbIX, IPOBEAEHHBIX U3 OJTHOU
OTIMCaHHas OKPYXK- 1 TOYKH; POpMYIUPOBATH TTOHATHS

HOCTH
Pemenue 3amay
Koutponbnas
pabora Ne 5

LIEHTPAJIBHOI'O yTJjia ¥ I'PaJyCHONU MEPbI
JYT'H OKPY>KHOCTH; (hOpMYIUPOBATh U
JTIOKa3bIBATh TEOPEMBI: O BIUCAHHOM
yTile, O IPOU3BEIEHUH OTPE3KOB
NepeceKarmuxcs Xop/;
(hopMyTHpOBaTh U I0KA3bIBAThH
TCOPCMbI, CBA3aHHBIC C
3aMEYaTCJIbHBIMHU TOYKAaMU
TpPeyroJibHUKa: 0 OMCCeKTpuce yria u,
KakK CJEJCTBUE, O IEPECEUEHUN
OMCCEKTPHC TPEYTrOIbHUKA; O
CepeMHHOM NEPIIEHIUKYIISAPE K OTPE3KY
U, KaK CJIEICTBHE, O IEPECECUEHNUHN
CEPEIUHHBIX MEPIEHAUKYIISAPOB K
CTOPOHAM TPEYroJIbHUKA; O
MepeCceYeHUN BbICOT TPEYTOJIbHUKA;
(hopMyITUpOBAThH OMpECIICHUS
OKPY>KHOCTEH, BIMCAHHOW B
MHOT'OYT'OJIBHUK M OTIMCAaHHON OKOJIO
MHOTOYTOJIbHUKA; OPMYITUPOBATh H
JTIOKa3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYTOJIbHUK; 00
OKPY>KHOCTH, OIMHUCAaHHOW OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
OMHUCAHHOT'0 YETHIPEXYTOIbHUKA; O
CBOMCTBE YI'JI0B BIIMCAHHOT'O
YeTBIPEXYTOJIbHUKA; PEIaTh 3aJa4l Ha
BBIUKCJICHHE, JOKA3aTeIbCTBO U




IIOCTPOEHHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIUCAHHBIMU U
ONMCAaHHBIMU TPEYTOJbHUKAMU U
YEeThIPEX yTOJIbHUKAMU ; UCCIIEI0BATh
CBOWCTBA KOH(UTypaIHii, CBA3aHHBIX C
OKPY>KHOCTBIO, C ITIOMOILBIO
KOMIIBIOTEPHBIX TPOrpaMM

IMoBTOpenue. Pemenue 4
3agay
9 kaacc
Homep Conepxanue Komnu- XapakTepucTuka
napa- MaTepuana YeCTBO OCHOBHBIX BUJIOB
rpada 9acoB NESATEIHPHOCTH YICHHUKA
(Ha ypoBHE y4eOHBIX
JeHCTBHIN)
[ToBTOpenue kypca reomerpuu 8 2
KJjlacca
I'aasa IX. BekTopsl 8 DopMyIupOBaTh ONPEAEICHUS U
1 [TonsaTne BexTopa 2 WITIOCTPUPOBATH MOHSATHS BEKTOPA, €T0
2 Cnoxenue u JUTMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
3 BBIUMTAaHUE BEKTOPOB 3 MOTHBHUPOBATH BBEJCHUE MOHATHH U
YMHOXKEHHE BEKTOpa 3 JNEUCTBUM, CBA3aHHBIX C BEKTOPAMH,
Ha 4HUCIIO. COOTBETCTBYIOIIMMH IIPUMEPAMH, OTHOCSIIH -
[IpumMeHeHne BEKTOPOB MUCS K (PU3UYECKUM BEKTOPHBIM
K PELICHHUIO 33134 BEJIMYMHAM; IPUMEHSITH BEKTOPHI U ACHCTBHS
HaJl HUIMH TIPU PEIIEHUN TE€OMETPHYECKIX
3a7a4
I'naa X. Meroa KoopaAuHAT 10 OOBSCHATH U WLTIOCTPUPOBATH MTOHATHS
1 Koopaunarsl BekTopa 2 MPAMOYTOJIBHOM CHCTEMBI KOOPJAUHAT,
2 [IpocTeiimue 3agaun KOOpJIMHAT TOYKH U KOOPAMHAT BEKTOPA;
B KOOpAMHATaX 3 BBIBOJMTH M MCIIOJIB30BATH NPU PEIICHUU
3 YpaBHeHUS 3a7a4 (hOPMYITBI KOOPJAUHAT CEPEIUHBI
OKPY>KHOCTH U IIPSIMOM 3 OTpe3Ka, JJIMHBI BEKTOPA, PACCTOSHUS MEXKIY
Pemenue 3amau 1 JIIByMsI TOYKaMH, YPABHEHHUS OKPYKHOCTH U
Kontponbnas pabora No 1 PSIMOit
1
I'maBa XI. CooTHOLICHHS MeKTY 12 ®opMynupoOBaTh U WILIIOCTPUPOBATH
CTOPOHAMM M YIJIAMHU OIpEJIeNICHNs] CHHYCA, KOCUHYCA, TAHT€HCa U
TpeyrojabHuka. Ckajasipaoe koTaHreHca yrioB oT 0 1o 180°; BEIBOIUTH
npou3Be/eHHe BEKTOPOB OCHOBHOE TPUT'OHOMETPHUUYECKOE TOKAECCTBO U
1 Cunyc, KocHHYC, 3 dhopMyIbl mpuBeACHUS; POPMYITUPOBATH U
TaHT€HC, KOTAaHTEHC JTOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB,
2 yria 4 NPUMEHSATHh UX TIPU PEUICHUH Tpe-
CooTHOIIEHHUS MEXKIY YTOJILHUKOB; OOBSCHSTh, KaK UCTIOIB3YIOTCS
CTOpPOHAMH U YTIIaMU TpUTOHOMETpUYeckre (opMyIbl B
TPEyroJibHUKA 3 M3MEPUTENBHBIX paboTax Ha MECTHOCTH;
CxansipHoe hopMynHpOBaThH ONpEAETCHUs yIila MEXIY
MPOU3BEICHUE BEKTO- 1 BEKTOpPAaMHU M CKAJISIPHOTO IPOU3BEACHUS
poB 1 BEKTOPOB; BBIBOAUTH (GOPMYITY CKAIIPHOTO
Pemenue 3amau MIPOU3BENICHUS Yepe3 KOOPAMHATHI BEKTOP OB;
KonTponbnas pabora Ne (hopMynupoBaTh 1 0OOCHOBHIBATH
2 YTBEP)KICHUE O CBOMCTBAX CKAJIIPHOTO
IPOU3BEICHHUS; HCIIOIb30BATh CKAJSIPHOE
MIPOM3BEJACHNE BEKTOPOB IIPH PEIICHUH 3a]a4
I'aasa Xll. launa okpykHOCTH 12 @opMyIupOBaTh ONPEAEIECHUE IPABUIBHOIO

U II0IAAb Kpyra

MHOTOYTOJIbHUKA; POPMYIUPOBATH U




1 [IpaBunbHbIC 4 JIOKa3bIBATh TEOPEMBI 00 OKPYKHOCTSX,
2 MHOT'OYT OJIbHHKH 4 OMHMCAaHHON OKOJIO MPAaBHIILHOTO
JlnuHa OKPYXHOCTH W MHOTOYTOJIbHUKA M BITMCAHHOH B HETO;
IJI0IIaAb Kpyra 3 BBIBOJIUTH U MCIIOJIB30BATh (OPMYJIIbI AJIsI
Pemenue 3anau 1 BBIYUCIICHUSI TIJIOMIAIU MPABUIBLHOTO
Kontponbnas pabora Ne MHOTOYTOJIbHUKA, €T0 CTOPOHBI U paauyca
3 BIHMCAHHON OKPYXXHOCTH; peliaTh 3a7a4u Ha
MOCTPOCHUE MPABUIBLHBIX MHOTOYT OJIb HUKOB;
OOBSICHATH TIOHSITHUS JJTUHBI - OKPYKHOCTH U
IJIOIIA/IM KPYyTra; BEIBOAUTH (POPMYIIBI J1s
BBIUHMCIICHUS JJIUHBI OKPYKHOCTU U JIJTMHBI
JYTH, TIJIOUIAAA KPyTra U IIOIMAIH KPYTrOBOTO
CEKTOpa; MPUMEHSATh 3TU POPMYIIBI IPU
pEIIeHUH 3a/1a4
I'nasa XI11. IBu:kenus 10 OOBSACHSATH, UTO TAKOE OTOOpaKEHUE
1 [TonsiTre nBM>KEHUS 3 MJIOCKOCTHU Ha ce0s U B KaKOM Cllydae OHO
2 [TapannenbHbII IEpeHoC 3 Ha3bIBAETCS JBUKEHHUEM TLIOCKOCTH;
Y TIOBOPOT OOBSCHATBH, UTO TAKOE OCEBASI CUMMETPHS,
Pemenue 3amau 3 LEHTpaJIbHAs CUMMETPUS, NTapalIeIbHbIN
Kontponsnas padora Ne 1 MIEPEHOC U TTOBOPOT; 0OOCHOBBIBATh, UTO 3TH
4 0TOOpaXeHUSI TUIOCKOCTH Ha Ce0sl SIBISIOTCS
JNBUKEHUSAMU; OOBACHATH, KaKOBa CBS3b
MEXAY NBUKEHUSIMU U HAJIOKECHUSIMU,
WIUTIOCTPUPOBATH OCHOBHBIC BUIBI
JIBWKCHUM, B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEPHBIX MPOTpaMM
00 akcuoMax NJIAHUMETPHU 2
IloBTOpEHUE. 12

Pemenne 3agau.
HToroBast KOHTpOJIbHAS
pabora Ne 5
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[Ipunoxenue kK mporpaMme.

HopMbl onieHKkH 3HaHUI, yMEHUI 1 HABBIKOB YUYAILLMXCH M0 MaTeMaTHKe.
1. OueHka NUCbMEHHBIX KOHTPOJLHBIX PA0OT 00y4aIOUIUXCSI 10 MaTeMAaTHKe.
OTBeT OlLIEHUBACTCS OTMETKOM «5», eclu:

e paboTa BBIIOJIHEHA IOJHOCTHIO;

® B JIOTHYECKHUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUS HET MpoOeIoB U OUINOOK;

® B pEIICHUU HET MaTeEMaTH4YECKUX OIIMOOK (BO3MOXKHA OJIHa HETOYHOCTh, OIHCKA,
KOTOpasi He ABJIETCS CIIECTBUEM HE3HAHUS WJIM HEMOHUMAaHUS y4eOHOro
MaTepuana).

Ot1MeTKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasiX:

e paboTa BBINOJIHEHA MOJTHOCTHIO, HO OOOCHOBAHMS 11ar0B PEIICHUs HEAOCTATOYHbI
(ecmu yMeHuEe 00OCHOBBIBATh PACCYXACHHSI HE SBISIIOCH CIIEIMATbHBIM 00bEKTOM
IIPOBEPKN);

e JIONMYIICHHI OJJHA OIIMOKA UJIM €CTh JIBA — TPH HE0UETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax Wiv rpadukax (eciau 3TU BUJBI pabOT HE SBISIIUCH CTIEIUATHHBIM 00BEKTOM
IIPOBEPKH).

OtMmeTka «3» CTaBUTCS, €CIIU:

e JOmyIIeHo 0ojee OHOW OMIMOKK MK OoJee ABYX — TPEX HEeJI0YETOB B BHIKJIA/IKAX,
yepTexax win rpadukax, Ho 00yJaromuics 00iafaeT 00s3aTeIbHBIMA YMEHHUSIMH 110
MIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:

e JIONYIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKa3aBIIIKE, YTO 00yJaIomuiics He 001a1aeT
00s1-3aTeTbHBIMU YMEHUSMH 0 JAHHOW TEME B IMOJIHON Mepe.

VYuuTenb MOXKET NOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET Ha BOMPOC MM OPUTHHAIBHOE
pelieHue 3aa4u, KOTOpble CBUAETEIbCTBYIOT O BBICOKOM MaTeMaTHYeCKOM Pa3BUTHH
o0yyJaroIerocs; 3a pemeHue oomnee CIOXKHON 3aJjaun WIK OTBET Ha OoJiee CI0XKHBIN BOIIPOC,
IPEUIO’KEHHBIE 00YJatoIeMyCsl IOTIOJIHUTENIFHO TIOCIIE BBIMOITHEHHS UM KaKUX-TM00 IPYTux
3aJaHuH.

2. OueHKa YCTHBIX OTBETOB 00YYAKOIIMXCH MO MaTeMaTHKe.

OTBeT OLIeHUBAETCsl OTMETKOM «5», €CIIN YUEHUK:

® [IOJIHO PAacKphUI COJepKaHUE MaTeprasia B 00beMe, MPEeAYCMOTPEHHOM IPOrpaMMOil U
y4eOHUKOM;

®  M3JIOKUJI MaTepuall IPaMOTHBIM SI3bIKOM, TOUYHO MCIIOJIb3Yys MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEAETIEHHON JTOrH4eCKON T0CIIe10BaTEIbHOCTH;

® MPaBUIBHO BHITIOIHIII PHCYHKH, YEPTEKH, TpaQUKH, COMYTCTBYIOIIUE OTBETY;

e [I0Ka3aljl yMEHHE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH IIPUMEPaMU, IPUMEHSTH €€
B HOBOM CUTYaIlMU TIPU BBHITIOJHEHUH MPAKTUYECKOTO 33 JaHUS;



® [IPOAEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE U3YUEHHBIX COMYTCTBYIOIINX TEM,
c(OpMUPOBAHHOCTh U YCTOMYMBOCTh UCIOIb3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;
OTBEYaJl CaMOCTOSATENIbHO, 0€3 HaBOASIIMX BOIIPOCOB YUUTES;

® BO3MOXHBI O/IHA — IB€ HETOYHOCTH IPU OCBELIEHNE BTOPOCTENIEHHBIX BOIPOCOB WM B

BBIKJIQ/IKaX, KOTOPbIE YUEHUK JIETKO UCIIPABUJI IIOCIIE 3aMEYaHUs yUUTENS.
OTBeT OLICHUBACTCS OTMETKOM «4», €CIIH:

e yIOBIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLIEHKY «5», HO IIPH 3TOM UMEET OJJH
U3 HEJIOCTATKOB: B U3JI0KEHHUH JIOMYIIEHbI HEOOIbIINE MPOOEIIbl, HE HCKAa3HUBIIIEE
MaTeMaTUYeCKOe COIepKaHUE OTBETA; JOMYILEHbI OAWH — JIBA HEJI0UETa IPU
OCBELLEHUU OCHOBHOI'O COJIEP>KaHUsl OTBETA, UCIIPABIIEHHBIE 110CIIE 3aMEYaHMsI
YUUTETIS;

e JIOMYIIECHHI OlIKOKa Uik Oosee IBYX HEJ0UYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX BO-
MIPOCOB MJIU B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIE MTOCIIE 3aMEUYaHusl yUUTENs.

OtMmeTka «3» CTaBUTCS B CAEAYIOIIUX CIIydasX:

® HEMOJHO PacKpbITO COZIEp)KaHNe MaTepuaa (Coaep KaHue U3JI0KEHO PparMeHTapHoO,
HE BCET/Ia MOCIIEA0BATENFHO), HO MTOKa3aHo o0Iee MTOHMMaHKe BOIpoca 1
MIPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHbIE /111 YCBOEHUS POrPaMMHOIO
MaTepuana (onpeaeneHsl « [pedoBaHUAMU K MaTEMaTUYECKON TTOJITOTOBKE
yUalmxcsa» B HACTOSIIEN TPOrpaMMe 110 MaTeMaTUKeE);

® UMEJHUCh 3aTPYAHEHUS WIH JIOMYIICHbI OMIMOKH B ONPEIEIIEHUN MaTeMaTUYECKOM
TEPMUHOJIOTMH, YePTEXKAaX, BBIKIAIKAX, UCIIPABICHHBIE MTOCJIE HECKOIbKUX
HABOJSALIMX BOIPOCOB YUH TEJS;

® YYEHUK HE CIIPABUJICSA C IPUMEHEHUEM TEOPUH B HOBOM CUTYaIlMU IIPH BBINOIHECHUH
MPAKTHUYECKOT 0 3aJaHMsI, HO BBITTOIHUII 33/1aHUs 0053aTEILHOTO YPOBHS CIOXHOCTH
110 JaHHOH TeMe;

® [IpU JIOCTATOYHOM 3HAHUH TEOPETUUECKOr0 MaTepUalia BbISBIIEHA HEJOCTATOYHAS
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIy4asK:

® He pacKpbITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuaa,;

e 00Hapy)XEHO HE3HAHHE YUCHUKOM OOJIBIIECH MM HAanboJIee BAKHOW YacTH yIeOHOTO
MaTepuana;

e JIONYIIEHHI OIMOKHU B OIIPEEICHUN MTOHITHM, IPU UCIIOJIb30BAaHUN MAaTEMATUYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax WiIH rpaukax, B BbIKJIaIKaX, KOTOPbIE HE
HCIIPABJIEHBI I10CJIE HECKOJIBKUX HABOJASAIINUX BOIPOCOB YUUTEIIS.

3.00mas kiaccupuranus ommnooK.

[Tpu onieHke 3HaHUM, YMEHHMI U HaBBIKOB YUalllUXCsl CIEAYET YUUTHIBATh BCE OMIMOKH
(rpyObIe ¥ HETPYObIE) U HETOYETHI.

3.1. I'pyObIMH CUMTAIOTCS OIIMOKU: HE3HAHUE ONPEICIIEHUS] OCHOBHBIX IMOHATUH, 3aKOHOB,
IIpaBWJI, OCHOBHBIX IOJOXEHHUI Teopuu, HE3HAHUE POPMYII, OOLIETPUHSTHIX CHMBOJIOB
0003HAYECHU BETTUYMH, €AMHULl UX U3MEPEHUs; He3HAaHNE HAUMEHOBAHUM €TMHUI]
M3MEPEHUsI; HEYMEHHE BBIJICIUTh B OTBETE IJIABHOE; HEYMEHUE TPUMEHSATh 3HAHUS,
AJITOPUTMBI JJISl pEIICHUs 3a/1a4; HEyMEHUE JIeNIaTh BBIBOJIBI U 00O00IIEHS; HEyMEHUE YUTATh
U CTPOUTH I'paUKH; HEYMEHHE MOJIb30BATHCS IEPBOUCTOUHUKAMU, YUEOHUKOM U
CIpPaBOYHUKAMMU; ITOTEPsI KOPHS WIIM COXpAaHEHHE TOCTOPOHHET 0 KOPHS; 0TOpackiBaHue 0e3
00BsICHEHHI OJJHOTO U3 HUX; 60 paBHO3HAYHBIC UM OIIMOKH; BRIYUCIUTEIbHBIC OMIUOKH, €CITU
OHHU HE SIBJISIOTCS OMUCKOM; JIOTHYECKUE OIINOKH.

3.2. K HerpyObIM omubKaMm ciielyeT OTHECTH: HETOUHOCTh (POPMYJIMPOBOK, ONpPEAETICHHH,
MOHATHM, TEOPUIA, BRI3BaHHAsA HEMOJHOTOM 0XBaTa OCHOBHBIX ITPU3HAKOB OIPEIEIISIEMOrO
MOHSATHS UM 3aMEHOM OJTHOTO - ABYX M3 ATUX MPU3HAKOB BTOPOCTENEHHBIMU; HETOYHOCTh
rpaduka; HepalMOHAIbHBIN METO PEIICHUS 38141 UM HEOCTaTOUYHO MPOYMaHHbBIN TUIaH
OTBeTa (HapyIlIEHUE JIOTUKH, [T0JIMEHA OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );
HepalHOoHAJIbHbIE METO/IbI pa0OThI CO CIIPABOYHOM U IPYTroM JINTEpaTypoii; HEyMEHHE pelaTh
3a[a4u, BBITMIONHSTDH 33/1aHUs B 00IIIEM BUJIE.

3.3. Henouetamu SBISIIOTCS: HEpAIMOHAIBHBIE TIPUEMBI BEIYUCICHUH U TPe0oOpa30BaHUL;
HeOpe)XKHOE BBINOJIHEHUE 3allucel, uepTexel, cxeM, rpaduKoB.
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HJ'IaHI/IpOBaHI/IC COCTaBJICHO Ha OCHOBC

KanennapHo-temaTuveckoe NJIAHUPOBAHHUE 10 reOMeTPHHU B 7 KJiacce.
KoJ-Bo uyacosB 3a rog: 68

B Hegesro

2
oporpaMma Ui 001eo0pa3oBaTebHbBIX VIPEKICHUI:

Yuebuuk ['eomerpus, 7 — 9: Yueb. s odmeoopazopar. yupexnaenuit/ JI.C. Atanacsn, B.®. byry3os, C.b.
Kanomues u np. — M.: IIpocsemenne, 2014.

Conep:xxanue yueOHOro MaTepuaJia

Ilo
IJIaHy

ITo
paxry

IIpumeu
aHue

I'naBa 1. HauajgbHble reomerpuuyeckue cseaenus (10

4acoB)

[Ipssmas u oTpe3oxk.

JIy4d u yrou.

CpaBHCHI/Ie OTPC3KOB U YI'JIOB

N3mepenue oTpe3KoB.

N3mepenune oTpesKos.

N3mepenue yrios.

HepHeH)II/IKyTIHpHLIe IpsAMBIC. Pemenue 3amau

[lepnennukynspHsie npsimbie. Pemienue 3amau

O XN g~WIN

Pemenue 3agau no reme «HavanbHble TEOMETPUYECKUE CBEACHUS

[
o

Kontponbnas padora Ne 1 mo Teme «OCHOBHBIE CBOHCTBA

MPOCTEHIINX reoMeTpudecKux puryp. CMexHbIe U BEpTUKAIbHbIE

YTIIBDY.

I'naBa 2. Tpeyrouabnuk (17 yacoB)

11. | Pabora Hax omuOKaMu.
[IepBslii MpU3HAK paBEHCTBA TPEYTOJIbHUKOB
12. | TlepBsIii MpU3HAK PAaBEHCTBA TPEYTOJILHUKOB
13. | IlepBblii mpU3HAK PaBEHCTBA TPEYTOIHLHUKOB
14. | MenuaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJBHUKA.
15. | MenuaHnbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA.
16. | MenuaHbl, OMCCEKTPUCHI U BRICOTHI TPEYTOJLHUKA.
17. | Bropoil u TpeTuii npu3HaKu PaBeHCTBA TPEYI OJIbHUKOB
18. | Bropoii u TpeTuii npu3HaKyU PaBEHCTBA TPEYTOJIbHUKOB
19. | Bropoii u TpeTuii MpuU3HAKU PAaBEHCTBA TPEYTOJbHUKOB
20. | Bropoii u TpeTHii MpU3HAKH PABEeHCTBA TPEYT OJILHUKOB
21. | 3ajauyn Ha TOCTPOCHUE
22. | 3ajayn Ha TOCTPOCHUE
23. | 3agaun Ha MOCTPOCHHE
24. | Pemenwue 3ama4 1mo teMe « TpeyroabsHIuKN
25. | Pemenwne 3amay mo reme «TpeyroabHUKN»
26. | Pemenue 3anay no reme «TpeyroabHUKN
27. | KoatpomnsHas padota Ne 2 o reme « TpeyroibHUKNY.
I'masa 3. [NapannensHbie npsimbie (13 yacoB)
28. | Pabora Han ommbkamu. [Ipu3Haky mapayuieIbHOCTH ABYX MPSIMBIX
29. | [Ipu3Haku napayienbHOCTH ABYX MPSMBIX
30. | Ilpu3Haku mapauIeTbHOCTH JABYX MPSIMBIX
31. | Ilpu3Haky mapayIeTbHOCTH ABYX MPSIMBIX
32. | Akcuoma napaiesIbHBIX MPSMBIX
33. | Akcuoma nmapaIenbHBIX PSIMBIX
34. | Axcuoma napayiebHBIX PSIMBIX




35.

Axcuoma ImapajyiCJIbHLIX ITPAMBIX

36.

Akcroma napanienbHbIX MPSMBIX

37.

Pemenue 3agau no teme «IlapaisienbHbie PIMBIE)

38.

Pewenue 3anay o reMe «llapajiensHelie npsMbIe»

39.

Pemenue 3amad mo teme «HapanneanHe IIPAMBICH

40.

Kontponbnas padora Ne 3 o teme «IlapannensHbie mpsiMbiey.

I'naBa 4. CooTHOLIEHNsI MeKAy CTOPOHAMM M yIJIaMH TpeyrojabHuka (18 uac

41.

Pabora nHax ommbkamu. CyMMa yriioB TpeyroJibHUKA.

42.

CyMMa yriioB TpeyronbHHUKA.

43.

CooTHoleHus: MEX/1y CTOPOHAMH U yriiaMH TPEYrojibHUKa

44,

CooTHomeHus: MeX /1y CTOPOHAMH U yriiaMH TPEyrojbHUKa

45.

CooTHomeHusI MEX1y CTOPOHAMH U yrilaMH TPEYrojbHUKa

46.

Kontponsnas pabora Ne 4 no teme «COOTHOIIEHUS MEXKy YIIaMU U
CTOPOHAMH TPEYrOJIbHHUKAY.

47.

Pabora nax ommbkamu. [IpssMoyronbHbIe TPEYTOIBHHUKH.

48.

[IpsiMOyTONBbHBIE TPEYT OJIBHUKH.

49.

[TpstMOyTONBHBIE TPEYTOBHUKH.

50.

[IpssmMOyTONBHBIE TPEYT OIBHUKH.

51.

[TocTpoeHune TpeyronbHUKa 110 TPEM JIEMEHTaM

52.

HOCTpOGHI/Ie TPCYTrOJIbHUKA 110 TPEM 3JICMCHTAM

53.

[TocTpoenue TpeyroibHUKA 10 TPEM IIEMEHTaM

54.

[TocTpoenue TpeyroiabHUKa MO TPEM AJIEMEHTaM

55.

Pemenue 3anad no reme «COOTHOLIEHUS MEXy YIJIaMU U CTOPOHAMU
TPEYT OJIbHUKA

56.

Pemenue 3anad no teme «COOTHOIIEHUS MEXY YIJIaMU U CTOPOHAMU
TPEYT OIbHUKA

57.

Pemenue 3anay no reMe «COOTHOLIEHUSI MEXKIY YIJIaMH U CTOPOHAMHU
TPEYT OJIbHUKA

58.

Kontponbhas padora Ne 5 mo reme «COOTHOLIEHUSI MEXKIY yTIaMH U
CTOPOHAMU TPEYT OJIbHUKA

59.

Pabora Hax ommbkamu. IToBropenue. M3mepeHue oTpe3KoB U yriioB

60.

[ToBTOpenue o teme «IlepneHauKyIsIpHbBIE IPSMBIE)

61.

[ToBTOpenue no teme «lIpu3Haku paBeHCTBA TPEYTr OJILHUKOBY

62.

[ToBTOpenue no teme «lIpru3Haku paBeHCTBA TPEYT OJIBHUKOB)

63.

HOBTOpeHI/Ie 10 TEMC ((CyMMa YTJI0B TPCYTOJIbHUKA)

64.

[ToBTOpenue mo remMe «COOTHOLIEHUE MEXIY CTOPOHAMU U yIrIIaMu
TPEYT OIbHUKA

65.

IToBTopenue no teme «IIpsAMOyroabHBIE TPEYT OJIbHUKN

66.

HOBTOpeHI/Ie 10 TEMC ((HpHMoerJ'IbHBIe TPEYTrOJIbHUKW

67.

[ToBTOpenue no teme «llapanienbHbie TPsIMBIE)»

68.

HOBTOpeHI/Ie 10 TEMC «3a11aq1/1 Ha IMOCTPOCHUECH




1. 2. KagengapHo-TeMaTH4ecKoe IJIAHHUPOBAaHME M0 reoMeTpun B 8 KJacce.
Kon-BowacoB 3arox: 68 Bwaememo 2
[TnarrpoBaHKe COCTABIICHO HA OCHOBE IIPOrpaMMa Juisl 0011e00pa30oBaTeIbHbIX YIPESIKICHHH:
Yueonuk ['eomerpus, 7 — 9: Yueb. 1 odmeodpazoBart. yupexaenunii/ JI.C. Aranacsn, B.®. byry3os u
np. — M.: IIpocBenienue, 2014.

IIo
ITo IMpumeuann
Ne Coaep:xkanue yueOHOro MaTepuasa daxry

IUIAHY e

1. | IloBTOpenue

IToBTOpEeHME

I'maBa 5. Yerbipexyroiabuuku (14 yacos)

2. | MHOroyroibHUK{

3. | MHOroyroibHHKH

[TapannenorpamMm u Tpanemnus

[TapannenorpamMm u Tpamnenus

[Tapannenorpamm u Tpaneuus

4
)
6. [TapannenorpaMm u Tpamnenus
7
9

[TapannenorpamMm u Tpanemnus

10 [TapannenorpaMm u Tpameus

11 [Tpsimoyronsuuk. Pom6. Kagpar.

12 [Ipsimoyronbauk. Pom6. KBagpar.

13 [Ipssmoyronbauk. Pom6. KBaapar.

14 [Tpsimoyronbuuk. Pom6. KBagpar.

15 Pemenue 3aau no teme «HeTblpexyroabHUKN

16 KonTtponbsnas padora Nel
110 TeMe «HeTbIpeXyroIbHUKI

I'nasa 6. [laomans ( 14 yacoB)

17 PaGora Hax ommbkamu. [lnomans MHOrOYroJpHUKA

18 [Tnoma e MHOTOYTOJIbHUKA

19 [Tnomanu napamienorpaMMa, TpeyroJibHUKA U
Tpamnenuu

20 [Tnomanm napamieaorpaMMa, TpeyroJibHUKa 1
Tparnenuu

21 [Tnomaau napanienorpaMMa, TPeyroJibHUKa |
Tparnenuu

22 [Tnomanu napamienorpaMMa, TpeyroJibHUKA U
Tpanenuu

23 [Tnomaau napauienorpaMMa, TPeyroJibHUKa |
Tparnenuu

24 [Tnomanu napamienorpaMma, TpeyroJibHUKa U
Tpanemnuu

25 Teopema [Tudaropa

26 Teopema [Tudaropa

27 Teopema [Mudaropa

28 Pemenne 3amau mo reme «llnomanb»
29 Pemenue 3amau mo teme «Ilnomaas»
30 Kontponbaas padora Ne2 mo teme «Ilinomans »

I'aBa7. [lono6Hble TpeyrojibHuku (19 yacos)




31

Pabora Han ommoOkamu.OnpeneneHue moao0HbIX

TPEyrOIbHUKOB
32 | Onpenenenue Mog0OHBIX TPEYTOTBHUKOB
33 | Ilpu3Haku NOAOOHBIX TPEYTOIBHUKOB

34 | [Ipu3Haku MOMOOHBIX TPEYTOJLHUKOB

35 | IIpu3Haku MOAOOHBIX TPEYTOIBHUKOB

36

[Ipu3Haky Mo100HBIX TPEYT OJILHUKOB

37

[Tpu3HakU MOJOOHBIX TPEYTOJILHUKOB

38 | KonTponwsHas padora Ne3 1o teme «IlogoOHbIe

TPEYTrOJIBHUKH »

39

Pa6ora Hax ommbkamu. [Ipumenenue moago0us K
JI0Ka3aTelbCTBY TEOPEM U PEIISHHIO 3a7a4

40 | [IpumeHeHue Mog00OMS K TOK-Y TEOPEM U PEIICHUIO

3aja4y
41 | [IpumeHeHue MOAOOUS K JJOK-Y TEOPEM U PEIL. 3a]1a4
42 [TpuMeneHnue mogoous K 10K
43 [Ipumenenue momgoous K 10K
44 [IpumMeneHnue mogoous K 10K
45 [Tpumenenune nogodus K 10K

446 | CooTHOIIICHUSI MEXIy CTOPOHAMH U yriaMu

MIPSIMOYT OJIBHOT'O TPEYT OJIbHUKA

47 CooTHollIeHUsI MEX]ly CTOPOHAMU U yIJIaMH
HIPSIMOYTOJIBHOTO TPEYT OJIbHUKA

48 CoOTHOIIEHUS MEXAY CTOPOHAMH U YIJIaMU
MPSIMOYTOJIBHOTO TPEYT OJIbHUKA

49 Kontponbnas padora Ne4 o teme «Ilogo6uble

TPCYT'OJIbHUKHU »

I'naBa 8. OxkpyxHnoctb (17 yacoB )

50 Pabora Han ommbkamu. KacatenbHast K OKpYXHOCTH
51 KacarenbHas K OKpyKHOCTH

52 KacarenbHast K OKpY>KHOCTH

53 LleHTpanbHbIC ¥ BIIMCAHHBIE YTITBI

o4 [{eHTpanbHbIE ¥ BIMCAHHBIE YIJIbI

55 [leHTpanpHbIE U BIIMCAHHBIE YIIIbI

56 [leHTpanbHBIC U BIUCAHHBIC YTJIIbI

S7 YetsIpe 3aMeyaTeNbHbIE TOUKU TPEYTOJIbHUKA

58 YeTpIpe 3aMevaTeNbHbIE TOUYKH TPEYTOJIbHUKA

59 Yerblpe 3aMedaTenbHble TOUKA TPEYTOJIbHUKA

60 BrincanHas u onucanHas OKpYXHOCTH

61 Brincannas u onvcanHas OKPYXHOCTH

62 BrnncanHas u onucaHHasi OKpYKHOCTH

63 Brincannas u onucanHas OKpYXHOCTH

64 Pemenue 3anau no teme «OKpy>XHOCTb)»

65 Pemenue 3amgau no reMe «OKpyKHOCTbH)

66 Kontponbnas padora Ne5S 1o teme « OKpYyKHOCTB»
67 [ToBTOpenue

68 [ToBTOpEHME




1.3. KasiengapHo-TeMaTH4YecKoe IJIAHMPOBAaHUE 1O reoMeTPUH B 9 KJiacce.

Kon-Bo wacoB 3arox: 68 B uemenmto 2 [lnanmpoBaHUE COCTABJICHO Ha OCHOBE MPOrpaMma

JJIA

00111600pa30BaTENBHBIX YUPEKICHUI

VYuebnuk ['eomerpust, 7 — 9: Yuel.misobmeodpazosar. yupexaeauit/ JI.C. AtanacsH, B.O.
byry3oB u ap. — M.: [Ipocsenienue, 2014.

Ne Tema ypoxka Jara | @akTu4. | npUMeYaHnue
ypoKa
IHoBTOpenue (2 yaca)

1. [ToTOpenue. YeTbipexyronbHuk. [1nomanb

2. [ToBTOpenue. [TonoOHbIe TpeyroabHUKU. OKPYKHOCTb.

I'naa IX. Bektopsbl. (8 yacos)

3. [TonsiTue BekTopa.

4, [TonsiTue BekTOpa.

S. CrnoxeHue 1 BEIYNTaHHE BEKTOPOB

6. CrnoxxeHue 1 BBIUUTaHUE BEKTOPOB

7. CrnoxxeHue 1 BEIUNTaHUE BEKTOPOB

8. YMHO)XEeHUEe BeKTopa Ha ynciio. [[pumeHenrne BEeKTOpoB K
pELIeHHUIO 3a/1ad.

9. | YMHOXeHue BeKTopa Ha ymcio. [[puMeHeHne BeKTOpoB K
pEIIeHUIO 3a/1ad.

10. | YMHOXKeHHe BeKTopa Ha 4ncio. [I[puMeHeHne BEKTOPOB K

pEILIEHUIO 3a/au.
I'naBa X. Mertoa koopaunar. (10 yacos)
11. | KoopauHaTel BEKTOpA.
12. | KoopauHaThl BEKTOpA.
13. [Ipocreiimue 3a1a4n B KOOpAUHATAX.
14. | [Ipocreiimue 3a1aun B KOOpAUHATAX.
15. | YpaBHEHHE OKPYKHOCTH H MPSIMOH.
16. | YpaBHeHHE OKPYXHOCTH U TPSIMOI.
17. | YpaBHeHHE OKPYKHOCTH U TPSIMOH.
18. | Pemenue 3amay no teme «MeToj] KOOpAUHATY.
19. | Pemenue 3ama4 mo teme «MeTo KOOpIUHATY.
20. | KouTpompHas padora Nel mo Teme «MeTo KOOpInHATY
I'naBa Xl. CooTHOmIeHHsI MeKIY CTOPOHAMM M YIJIaMHU TpeyrojibHuka. CkanasipHoe
npousBeaeHue BeKTOpoB. (12 yacoB)
21. | Pabora Hag ommbOkamu. CHHYC, KOCHHYC, TAHTCHC yTJa.
22. | CuHyc, KOCHHYC, TAHT€HC yTJIa.
23. | Cunyc, KOCUHYC, TaHT€HC yTJIa.
24. | TeopeMa o TUIOIIAAM TPEYTOIBHUKA.
25. | Teopema cuHyCOB.
26. | Teopema KOCHHYCOB.
27. | CoOTHOIIEHUS! MEXIY CTOPOHAMH U yIiIaMu
TPeYroibHHKA.

28. | CoOoTHOIIEHUSI MEXKIY CTOPOHAMH H YIIIaMU
TPEyrojJbHHKA.

29. | CxansipHOE MpOU3BEACHIE BEKTOPOB.

30. | CkansipHOE ITPOU3BEICHNUE BEKTOPOB.




31.

Pemenue 3amau no reme «COOTHOILIECHUSI MEXKTY
CTOpPOHAMH U yIJlaMu TpeyroibHuka. CKansipHoe
MIPOU3BEICHUE BEKTOPOBY.

32. | KourponbHas pabota Ne2 no teme «COOTHOIIEHUS MEXIY
CTOpPOHAMHU U yIilaMu TpeyroibHuka. CKansipHoe
MIPOU3BEICHUE BEKTOPOBY.

I'nasa XII. InnuHa oKpyKHOCTH M II0IAAb Kpyra. (12 yacoB)
33. | Pabora Hanx ommbOkamu. [IpaBuibHBIE MHOTOYTOJTLHUKH
34. | OKpyXHOCTh, OTUCAHHAS OKOJIO MPABUILHOTO

MHOTOYTOJTbHUKA

35. | OKpyXHOCTb, BIMCAHHAS B IPaBUJIbHBIA MHOTOYT OJIbHUK.

36. | [lmomaap mpaBUIBLHOIO MHOTOYTOJIbHUKA

37. | Ilmomaap MpaBUILHOT'O MHOTOYT'OJIbHUKA

38. JlnrHa OKpY>KHOCTH U TIJIOLIAL Kpyra.

39. | JInuHa OKpYKHOCTH U IIOMIATh KPYyTa.

40. | JnwHA OKpYXKHOCTH M ILIOMIA]b KpyTa.

4]. Perenue 3anay mo teme riaBbl 12

42. Pemenne 3amad mo reme riasbl 12

43. Pemenne 3amau mo teme riaasbl 12

44, | KontponbHas padora Ne3 mo teme «JlJinHA OKPY>KHOCTH H
TUTOMIAJTh KPYyTa

I'nasa XIII. [IBu:xenus. (10 yacoB)

45, Pa0ora naxg ommOkamu. [1oHsiTHE ABUKEHUS

46. | IlousaTue NBMXKEHUSA

47. | IlousTtue NBUKEHUSA

48. | ITapannenbHbli IEPEHOC U TOBOPOT.

49. | [MapamtenbHBIN IEPEHOC U TTOBOPOT.

50. | I[TapayenbHBIN IEpEHOC U TTIOBOPOT.

51. | Pemenue 3amay mo reMe «JIBUKEHUSD.

52. | Pemenue 3a1a4 mo teme «J{BUKESHUSD.

53. | Pemenue 3a1a4 no teme «J{BUKEHUSD.

54. | KontponbHas padora Ne 4 o Teme: «/IBrkeHus»

00 akcuomax mJaHuMeTpuu. (2 yaca)

55.

00 akcuomax IIaHUMETPpHUU

56.

HGKOTOPBIC CBCACHHUA O PA3BUTUU I'COMCTPHUHU

IoBTOopenne. Pemenue 3anau. lloaroroska k OI'I (12 yacos)

57. | Meron koopauHar

58. | Merox koopauHat

59. | CooTHOIICHUSI MEXKIY CTOPOHAMH M YIJIaMHU TPEYyT-a
60. | CooTHOIICHHS MEXy CTOPOHAMH U yIIIAMH TPEy-a
61. | JlnmwHA OKPYXXKHOCTH U TUIOMIAh KPyTa.

62. | JImuHa OKPY)KHOCTH M TUIOMIAb Kpyra.

63. | JIBmkeHus

64. | Pemenue 3amau OI'D

65. | Pemenue 3amau OI'D

66. | Pemenue 3amau OI'D

67. PGIHGHHGWE{{QIE@MCAH 3MEKTPOHHON NOAMNCHIO

68 PeHIeHI/ Y, ( 5 OE BI'OA)KETHOE OBLI.I,EOBPA3OBATEJ1I:HOE 22.09.23 04:48 (MSK) Mpocras nogpvcb

HASA

LUKOJIA", ,ClOKaH oon Kapamaa tDeuopOBHa




