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PaGowast mporpaMMa IO TEOMETPUH COCTaBI€HA B COOTBETCTBUU C TpPEOOBAHUSIMHU
denepaabHOr0  TOCYAAPCTBEHHOIO  00pPa30BaTENIbHOIO  CTaHAapTa OCHOBHOIO  OOILEro
obpazoanust (®I'OC OOO); TpebOBaHMSAMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
00pa30BaTeIbHON MPOrpaMMbl (JIMUYHOCTHBIM, METANpPEeIMETHBIM, MPEIMETHBIM); MPOTrPAMMBI
OCHOBHOTO 00mero obpaszoBanwus, ['eomerpusi. COOpHUK pabodymx mporpamm. 7—9 Kiacchl :
nocobue ans yuureneit obmeoOpas3oB. opranuzanuii / [coct. T. A. Bypmucrposal]. — 2-e u3n.,
nopab. — M. : IlpocBemenue, 2014

(6azoBsIit ypoBeHs), PI'OC .

CormacHo yuebHOMy miany MBOY «COIIl Ne3l» mpeameT reomMeTpusi OTHOCHTCS K
00J1aCTH €CTeCTBEHHOHAYYHOI'O LIMKJIAa M Ha €ro M3ydyeHue B § —M Kilacce OTBOIUTCS 68 yacoB
(34 yueOHBIX Hemenu), U3 pacuera 2 daca B Hemenmto. Pabouas mporpaMma OpHEHTHpOBaHA Ha
ucnonb3oBanne YMK Aranacsu JI. . ['eomerpust: yueOHHUK 11 7-9 Ki1. 0011e00pazoBaTeIbHBIX
yapexaeHuit — Mocksa: [Ipocsemenne, 2022.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YUEBHOI'O TIPEJMETA

[Iporpamma  oOecredywBaeT  JOCTWKCHHSI  CIEAYIONIMX  pPE3yJdbTaTOB  OCBOCHHUS
00pa3oBaTeIbHON TPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs:

JUYHOCHIHbLE:

* (hopmupoBaHNE OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcsi K caMOpa3BUTHIO M CaMOOOPA30BAHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY NajibHeiero oopa3oBanus Ha 0aze OPUEHTHPOBKU B MHUpe npodeccuii u
npo(heCCHOHANBHBIX  TPEANOYTEHUH,  OCO3HAHHOMY  TIOCTPOSHUIO  WHIAWBHUIYAIBHOMN
00pa3oBaTeNbHOI TPAEKTOPUH C YUETOM YCTOMUMBBIX TTO3HABATEIIbHBIX HHTEPECOB;

* (QopMupOBaHHE IEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

* opMupoBaHNE KOMMYHUKATUBHONW KOMIIETCHTHOCTH M OOIIEHUU U COTPYIHHYECTBE CO
CBEpPCTHHUKAMH, CTApIIMMH U MJIQAIIUMU B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIICIOBATEIILCKON, TBOPUYCCKOW U IPYTUX BHJIAX JICATEITHBHOCTH;

* YMEHHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOM W MHCHMEHHOU peuw,
MMOHMMATh CMBICIT TIOCTABJICHHON 3aJ]a4M, BBICTPAMBATH aPTYMEHTAIHIO, TPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI,;

* KPUTHYHOCTh MBINUICHUS, YMEHHE pACIO3HAaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh TUTIOTE3Y OT (haKTa;

* KPEAaTWBHOCTHh MBIIUICHUS, WHHUIIMATUBY, HAaXOIYMBOCTh, AKTUBHOCTH IPHU PEHICHUH
TeOMETPUYECKHX 3a7a4;

* yMEHHE KOHTPOJMpOBAaTh MpPOLECC U pe3ylIbTaT y4yeOHOW MaTeMaTUYECKOU
NeSITEbHOCTH;

* CIOCOOHOCTH K 3MOITMOHAJIHLHOMY BOCIPHATHIO MaTEMaTHYECKHMX OOBEKTOB, 3ajad,
pELIEeHUH, paCCyKICHUM;

Memanpeomemuble:

pe2yisamugHble YHUBepCalbHble YuebHble elicmaus.

* YMEHHE CaMOCTOSITEIIPHO IUTAHWPOBATH aJbTCPHATHUBHBIC ITYTH JIOCTFDKEHHUS IICJICH,
OCO3HAaHHO BBIOMpaTH Hanbonee d(hpPeKTUBHBIE CIOCOOHI pelIeHrs Y94eOHbIX U MMO3HABATEIHHBIX
3aj1ay;

* YMEHHE OCYIIECTBISATh KOHTPOJIb IO PE3YJIbTaTy M CHOCOOYy JACHCTBHS Ha YPOBHE
MPOU3BOJIBHOIO BHUMAHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI;

* YMEHUE aJICKBATHO OIICHUBATH MPABWJIBHOCTH WM OIMTUOOYHOCThH BBIMTOJIHCHUS YICOHOM
3a/1a4M, ee OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUS;

* TIOHMMaHWE CYIIHOCTH AaJlTOPUTMHYECKHX MPEANHUCAHUNA W YMCHHE JICWCTBOBATH B
COOTBETCTBHH C MPEATIOKEHHBIM aJITOPUTMOM;

* YMEHHE CAMOCTOSITEIILHO CTABUTH IICJIM, BRIOUPATH U CO3/1aBaTh aJTOPUTMEI JIJISl PEIICHUS
y4eOHBIX MaTEeMaTUYECKUX MPOOIIEM;

* YMEHUE TUTAHUPOBATh U OCYIICCTBIIATh JIEATCILHOCTD, HATIPABICHHYIO HA PEIICHUE 3a/1a4
UCCJIEIOBATENLCKOTO XapaKTepa;

nO3HaBamebHble YHUBEPCANbHbLE VieOHble QeticEusL:




* OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JEHCTBUAMHU OTPEACICHHS TOHITHH, 0000IIeHN S,
YCTaHOBJICHHS aHAJIOTUH, KiIaccu(UKaIi Ha OCHOBE CaMOCTOSITEILHOTO BHIOOpA OCHOBAHHMA U
KPUTEPHEB, YCTAaHOBJICHUS POJOBUIOBBIX CBSI3CH;

* yYMEHHE YCTAHABIMBATH MPUYUHHO-CICJICTBECHHBIC CBS3U, CTPOHUTH JIOTUYECKOE
paccyxJIeHrne, yMO3aKIItoueHUe (MHIyKTHBHOE, S TYKTHBHOE U 110 aHAJIOTHH) U BBIBO/IHI,

* YMEHHUE CO3/1aBaTh, IPUMEHATh U MPeoOpPa30OBLIBATh 3HAKOBO-CUMBOJIINYECKUE CPEJICTBA,
MOJICJTH ¥ CXEMBI JIJISl pEIICHHsI YYeOHBIX U MTO3HABATEIBHBIX 33]1a4;

* ¢opMupoBaHHE U pa3BUTHE Y4eOHOU M OOIIETOIH30BATENHCKONH KOMIIETEHTHOCTH B
o0JlacTh  HWCIOJIb30BaHUS ~ WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX  TexHojorud  (MKT-
KOMITETEHTHOCTH);

* (opMHUpOBaHKE TEPBOHAYAIBHBIX MPEICTABICHUN 00 HIEAX M O METOJaX MaTeMaTHKU
KaK YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJCITHPOBAHMS SIBJICHUN U MPOIIECCOB;

* YMEHHUE BUICTh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHON CHTYallul B IPYTHX
JTUCITUTIIINHAX, B OKPYKAIOIICH KU3HU;

* YMEHHE HaXOJUTh B PA3JIMUHBIX HCTOYHHKAX WHPOPMAIINIO, HEOOXOIUMYIO ISl PEIICHUS
MaTeMaTHYeCKHX MpoOJeM, M MPEJICTaBIsITh €€ B MOHATHOW (opMe; MPUHUMAThH PEIICHUE B
YCJIOBUSIX HETIOJTHOW U M30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(MOPMAITUH;

* yMEHUE MOHMMATh U HCIIOJIb30BaTh MaTeMaTUYECKUE CPEJCTBA HATJISITHOCTH (PUCYHKH,
YEePTEIKHU, CXEMBI | JP.) JUIs WLTFOCTPAIMH, HHTEPIIPETAINH, apTyMEHTAIUH,

* yYMEHHE BBJIBUTaTh THUIOTE3bl TIPU PEIICHHH Y4YeOHBIX 3a7Ja4 H I[OHUMAThH
HEOO0XOMMOCTb UX TPOBEPKH;

* YMEHHE TPHUMCHATH HWHIYKTUBHBIC U JEAYKTUBHBIC CIIOCOOBI PACCYKICHHM, BUICTH
pa3IM4YHbIe CTPATETHH PEIICHHUS 3a7ay;

KOMMYHUKAMUBHblE VHUBEPCANbHbLE YieOHble QeticEusl:

* YMCHHE OpPTraHM30BBIBATH YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUUTEIEM W CBEPCTHUKAMU: OTPECNIATh LETH, pacrpeneisiTh (YHKIUH U POJIM YIaCTHUKOB,
o01ure cnocoOsl paboThI;

* yMeHHE paboTaTh B TPYIE: HAXOAUTh OOIIee pelIeHre W pa3pemarb KOH(PIUKTH Ha
OCHOBE COTJIACOBaHHMS MO3UIMN U yUETa HHTEPECOB;

* CIIyIIATh MTAPTHEPA;

* hopmynupoBaTh, apryMEHTHPOBATh M OTCTaWBaTh CBOC MHCHHUC,

npeomemmole:

IIpeaMeTHBIM  Ppe3yJIbTATOM H3y4YeHHsl Kypca sBJIAeTca cHOpPpMHPOBAHHOCTH
cJIeYIOIUX YMEHHH:

* [I0JIb30BATHCS TEOMETPUYECKHUM S3BIKOM JIJI ONIMCAHNUS ITPEAMETOB OKPYKAKOLIETO MUPA;
* pacro3HaBaTh Fr€OMETPUUECKHE (PUTYPBI, pa3IMyaTh UX B3aUMHOE PaCIIOJIOKEHUE;

* u3o0paxaTb reoMeTpuueckue (Uryphl; BBIIOJHATh YEPTEKU IO YCIOBUIO 3aauu;
OCYILECTBIATH IpeodpazoBaHus GUryp;

¢ paclio3HaBaTb Ha UYCPTCKaAX, MOIACIAX U B Opr)KElIOH.[GfI 00CTaHOBKE OCHOBHBIC
MMPOCTPAaHCTBCHHLIC TCJIA, I/I306pa)KaTB Hux,

*B HpOCTeI;'IIHHX ClIydadaXx CTPOUTDL CCUCHUA U PAa3BCPTKHU IIPOCTPAHCTBCHHBIX TCJI;

* IPOBOJUTH OINEpPALMM HaJ BEKTOPAMH, BBIYUCIATH JUIMHY U KOOPAMHATBI BEKTOPA, YroJl
MEX/1y BEKTOpaMu;

* BBIYHCIIATh 3HAYCHUS T'€OMETPUUYECKHUX BEIWYUH(IJIMH, YTJIOB, IUIONIA/eH, OOBEMOB); B
ToM uwucie: s yrioB oT 0 go 180° ompenensats 3HAYEHUST TPUTOHOMETPUUECKHUX
GYHKIMA TI0 3aJaHHBIM 3HAYEHUSM YIJIOB; HAXOJWTh 3HAYCHUS TPUTOHOMETPHUYCCKHX
(GYHKIMM 110 3HAYEHUIO OJTHOM U3 HUX, HAXOJUTh CTOPOHBI, YTIIbI U BBRIYUCIATH ILIOIIATU



TPEYrOJIbHUKOB, JUIMHBI ~ JIOMAaHbIX, JYyI' OKPYKHOCTH, IUIOHIaJIed  OCHOBHBIX
reOMEeTpUUECKUX (pUryp u GUryp, COCTaBICHHbIX U3 HUX;

* pemaTh reOMeTPUYECKHE 33/1a4H, ONUPAsCh Ha U3yYEeHHbIE CBOMCTBA (PUT'YP U OTHOLICHUN
MEXIYy HUMH, TMpPUMEHsSS  JONOJHHUTEIbHbIE  IOCTPOEHUs, aiaredpanyeckuil u
TPUTOHOMETPUYECKUH alapar, [paBujia CHMMETPUU;

¢ IMPOBOAUTHL JOKA3aTCJIBbHBIC PACCYXIACHUSA IIPU PCIICHHUU 3a/av, HUCIOJIb3ysA H3BCCTHLIC
TEOPEMBI, O6H3py>KI/IBaﬂ BO3MOXHOCTH JJI UX HUCIIOJIB30BaHUA,

* pemath MpocTeiire MIaHUMEeTPUUECKHe 3aJa4l B IPOCTPAHCTBE.

Hcnonb3oBaTh NpuoOOpeTeHHbIE 3HAHUA M YMEHHUS B NMPAKTHYECKOH 1eATeJIbHOCTH M
MOBCEeIHEeBHOM KU3HHU IJIA:

¢ OnrcCaHusd pCaJIbHBIX CI/ITyaL[I/Iﬁ Ha A3BIKC TCOMCTPUHU,

* pacueToB, BKJIIOYAIOIIMX MPOCTEHIIINE TPUTOHOMETPHUYECKUE (POPMYIIBI;
* pelleHUs] TeOMETPUYECKHUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH;

* peleHUs] MPAKTHYECKHX 3a/lay, CBS3aHHBIX C HAXOXKICHHEM T'€OMETPHUUYECKHX BEIHMYMH
(ucnonp3ys Mpu HE0OXOAMMOCTH CIIPABOYHUKHY U TEXHHUUECKHUE CPE/ICTBA);

* IOCTPOCHUH C MTOMOIIBIO TEOMETPUUECKUX HHCTPYMEHTOB (JIMHEWKA, YTOJBHUK, IIUPKYJIb,
TPAHCIIOPTHD).

B pesynbrate u3ydyeHus reoMeTpuu 00 yJaroIuiicss HAyYHTCs:

Harasignas reomerpust

1) pacmno3HaBaTh Ha 4epTeXkax, PUCYHKaX, MOJIEISIX U B OKPYKAIOLIEM MHUpE MJIOCKHUE U
MIPOCTPAHCTBEHHBIE TEOMETPHUECKUE (PUTYPBI;

2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSMOYTOJILHOTO MapasuleNenuneaa;

3) ompenensaTh MO JMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mephl CaMoOi
¢burypsl 1 Ha060pOT;

4) BBIYUCTIATH 00BEM NMPSAMOYTOIBHOTO MapaljiesienuIeaa.

OOyyarouiics noIyuum 603MOMCHOCHb:

5) svluucaams 00vEMbI NPOCMPAHCNBEHHBIX 2€0MEMPUUECKUX (PuUeyp, COCMABIEHHBIX U3
NPAMOY20IbHBIX NAPALIeNenUnedos;

6) yenyoumv u pazeums npeOCmMasnieHuss O HNPOCHMPAHCHMBEHHBIX 2e0OMEeMPULECKUX
Queypax;

7) npumensime nonamue pazgEpmKu OJisk 8bINOIHEHUS. NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne Gpurypbl

OO6yyaromuiics Hay4uTCs:

1) monb30BaThCs A3BIKOM F€OMETPHUM AJI ONIUCAHUS MIPEAMETOB OKPYXKAIOIIET0 MUPA U UX
B3aMMHOTI'0 PACIIOJIOKEHHUS;

2) pacnio3HaBaTh M W300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETpHUUECKUE (QUTYPHI B UX
KOH(pUrypammm;

3) HaXOOUTh 3HAYCHMS UIMH JIMHEHHBIX AJIEMEHTOB (UTYp M MX OTHOLICHHUS, TPAJYyCHYIO
Mepy yrimoB ot 0 mo 180°, mpumeHssi OmpeacsieHHs, CBOWCTBA M TPHU3HAKH (GUTYP M HX
3JIEMEHTOB, OTHOUICHUS (GUTYp (paBeHCTBO, MON00ME, CHMMETPHH, MOBOPOT, MapauIeIbHbIN
TIepEeHOC);

4) onepupoBaTh ¢ Ha4YaJbHBIMU NOHATUAMU TPUTOHOMETPUH

U BBIIIOJHATH 3JIEMEHTapHbIE ONepaliy Hajl (QyHKIHUIMU YIJIOB;

5) pemaTh 3aaud Ha JOKa3aTEIbCTBO, ONMUPAsCh HAa HM3y4YCHHBIE CBOWCTBA (uryp u
OTHOILICHUH MEXIy HUMHU U IPUMEHSS N3yYEHHbIE METO/Ibl JOKA3aTEIbCTB;

6) pewaTb HECIOXHBIE 337aud Ha IOCTPOCHHUE, NPUMEHSS OCHOBHBIE aJTOPUTMBI
MIOCTPOEHHSI ¢ IOMOILBIO LIUPKYJIS U TUHEUKHU;

7) pewaTh NpocTeNIINe MJIAHUMETPUUECKUE 3a1a4u B IPOCTPAHCTBE.



OO0yyaromuics noJIy4YUm 603MOHCHOCHIb:

8) osnademv memodamu pewienuss 3a0a4 HA BLIYUCTCHUS U OOKA3AMETbCMBA: MEeMOOOM
om NPOMUBHO20, MeMoOoM NOO0OUsL, MEMOOOM nepebopa 8apUAHMO8 U MEMOOOM 2eOMempu-
YyecKux mMecm mouex,

9) npuobpecmu onvim npumeHeHust aneeOPauYecKo2o u mpueOHOMEempUYecKko20 annapama
U uoel 08UICEHUSI NPU PeUleHUU 2e0MemPUeCcKUx 3a0ad;

10) osrademv mpaouyuonnoll cxemou peutenus 3a0a¥ HA NOCMPOCHUE C NOMOUbIO
YUPKYIA U TUHEUKU: AHANU3, NOCMPOeHUe, O0KA3ameIbCME0 U UCCIe008aHUE,

11) nayuumovcs pewamsv 3a0auu HA ROCMPOEHUE MEMOOOM 2EOMEMPUUEcKo20 Mecma
Mouex u Memooom noooous;

12) npuobpecmu onvim ucciedosanuss c60UCME NIAHUMEMPUHECKUX Duayp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM.

H3Mepenne reomeTpu4ecKnX BeJTUYHH

OO yuarommiicss Hay4YnuTCs:

1) ucnosnp30BaTh CBOMCTBAa M3MEPEHUS JUIMH, TUIOMIAAEH U YIJIOB MPU PELICHUH 33jJa4 Ha
HAaXOJXK/I€HHE JUTMHBI OTPE3Ka, JUTMHBI OKPY>KHOCTH, JUITMHBI YT OKPY>KHOCTH, TPaJlyCHOH MEpBHI
yria;

2) BBIYUCIATH JJMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp M HMX YIJIBI, MCIOJB3YS (OPMYIIBI
JUTMHBI OKPY>KHOCTH U JUTUHBI IYTH OKPYXHOCTH, (pOpMyIIbI TUIomaaen puryp;

3) BBIUUCHATH IUIOLIATN TPEYrOJIbHUKOB, NPSMOYTOJIBHUKOB, MapajieorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIIATH JUIMHY OKPY)KHOCTH, JJIMHY TyT'H OKPYXHOCTH;

5) pemaTth 3a1a4 Ha TOKA3aTEIBCTBO C MUCIOIB30BaHUEM (DOPMYI TMHBI OKPYKHOCTH U
JUTUHBI TyTH OKPYKHOCTH, opMyI Tiomaneii puryp;

6) pemath MPaKTUYECKHE 3a]la4M, CBSI3aHHBIE C HAXOXKICHUEM I€OMETPHUYECKUX BEITHYHH
(Mcnonb3ys MpU HEOOXOAMMOCTH CIIPABOYHUKU M TEXHHYECKHE CPEJICTBA).

OO0 yuaromuiics nOIYyYUm 8603MOMHCHOCHIb:

7) eviuuciams niowaou ueyp, COCMAsIeHHbIX U3 08YX uiu Oonee NpsSMOy20IbHUKOS,
napanienocpamMmos, mpey201bHuKos, Kpyea u cekmopa,

8) svluucasimb nIOWAOU MHO2OY2ONLHUKOS, UCHONb3YSL OMHOWEHUS] PAGHOBENUKOCU U
PAasHOCOCMABNIEHHOCTU,

9) npuobpecmu onvim npumenenus aneebpautecKo2o U mpueoHOMempuiecKko2o annapama
U uoetl 0BUIICEHUs NPU peuleHUU 3a0ay Ha GbIYUCTeHUe NI0WAOeli MHO20Y20lbHUKOS.

COJAEP)KXAHUE YYEBHOT' O IIPEJIMETA

IToBTOpeHne Kypca reomeTpuu 7 Kjiacca (2 yaca)

I'naBa S.YersipexyroabHuku (12 yacoB)

MHOTOyronbpHUK, BBITYKJIBI MHOTOYIOJIBHHMK, YETBIPEXYroJdbHHK. [lapamtenorpamm, ero
cBoiicTBa U nmpu3Haku. Tpanenus. [IpsmoyronsHuK, poM0O, KBajapar, ux cBoicTa. OceBas u
LEHTpajIbHasi CAMMETPHUH.

Heab: wu3yuyuTh Haubojee BaKHbIE BHUIBl YETHIPEXYTOJIBHUKOB — MapajliesiorpamM,
OpSMOYTOJIBHUK, POMO, KBaJpaT, Tpaneluio; 1aTh MNpeicTaBieHne o purypax, o0aasaronmx
OCEBOM WIH LICHTPAJIbHON CUMMETPUEH.

Jloka3arenbcTBa OONBLUIMHCTBA TEOPEM JAHHON TEMbI M PEILIEHUs] MHOTHX 3a/1a4 ITPOBOSATCS
C MOMOILBIO IPU3HAKOB PAaBEHCTBA TPEYI'OJbHUKOB, MO3TOMY IIOJE3HO WX IOBTOPUTH, B
Hay4aJle U3y4eHUs TEMBI.

OceBas u 1eHTpaidbHasi CUMMETPUM BBOJSTCS HE Kak IpPeoOpa3oBaHME IUIOCKOCTH, a Kak
CBOMCTBA T€OMETPHUECKUX (PUTYp, B YACTHOCTH YETHIPEXYTOJIBHUKOB. PaccMoTpeHne 3Tux
MOHSTHUN KaK JIBU)KEHUH IJIOCKOCTHU COCTOMTCS B 9 Kitacce.

I'nasa 6.I1laomann (14 yacoB)

[Tonartue mnomaaun MHoroyroibHuka. Ilmomanu mnpsMoyroipHUKa, Napajuiesorpamma,
TpeyrojabpHuKa, Tpanenuu. Teopema Iludaropa.

Henab: pacupuTh U yriiyOUTh NOIy4YeHHbIE B 5—6 Kiaccax MpeicTaBiIeHHs 00ydarouuxcs
00 M3MEpEeHUH U BBIYMCICHUM IUIOLIAAeH; BHIBECTH (POPMYIIbI IUIOIIAAECH NPSIMOYTOIbHUKA,



napajuiesiorpaMma, TpEYrojbHUKA, Tpameluuy; JoKa3aTb OJHY M3 TIJaBHBIX TEOpPEM
reomeTpuu — Teopemy [lugaropa.

BeiBon Qopmyn nns  BbUMCIEHMS IUIOIIAJEH MpSAMOYrojbHUKA, NapajuiesiorpaMmma,
TPEYroJbHHUKA, TPANIELIMM OCHOBBIBAETCS HA JIByX OCHOBHBIX CBOMCTBAX ILIOLIAEH, KOTOpbIE
MPUHUMAIOTCSI UCXO/I U3 HArJISIAHBIX MPEICTaBIeHU, a Takke Ha (opMyJie TUIONIa N KBaj-
parta, 000CHOBaHUE KOTOPOW He ABISETCA 005A3aTEIbHBIM JJIs1 00Y4atOLIHXCS.
HeTpaaumyoHHON JUIsi MIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHWM TUIOIIAICH
TPEYrOJIbHUKOB, UMEIOLIMX 10 paBHOMY yri1y. OHa NO3BOJISIET B JAJIBHEHIIIEM J1aTh IIPOCTOE
JIOKA3aTeIbCTBO IPHU3HAKOB IOAO0OMS TPEYroJbHUKOB. B 3TOM cOCTOMT OAHO U3
PEeUMYIIECTB, O0YCIOBICHHBIX PAaHHUM BBEJCHHEM IOHATUS IUTOIAIH. Jloka3arenbcTBO
teopembl [Tudaropa oCHOBBIBaE€TCS Ha CBOMCTBAx IUIONMIAECH W (GopMynax Ui TIomanei
KBaJgpaTta M TpsMOyroibHHKa. Jloka3plBaeTcsi Takke Teopema, oOpaTHas TeopeMe
[Tudaropa.

I'naBa7. Ilogo0ubIe Tpeyronbauku (194acos)

[TonoOubie TpeyronpHuku. [Ipu3Haku mogoOusi TpeyronbHUKOB. [IpumeHeHHe mogolust K
JI0KAa3aTeNIbCTBY TEOPEM M pelieHuto 3agad. CHUHYC, KOCUHYC M TaHI'€HC OCTpOro yria
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

eab: BBeCTH MOHATHE TMOJOOHBIX TPEYrOJBHUKOB; PAaCCMOTPETh MPH3HAKH TOJ00US
TPEYrOJIbHUKOB M WX NPUMEHEHUs; CAENaThb NEPBBIM IIar B OCBOCHUM YYalllMMHCS
TPUTOHOMETPHUUECKOT0 anmnapaTa reOMEeTpUH.

Omnpenenenue MogOOHBIX TPEYTOJIBHUKOB J1a€TCsl HE HA OCHOBE MPeoOpa3oBaHus MMoA00us, a
Yyepe3 paBEHCTBO YIJIOB U IIPONOPLUOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku mMogoOusT TPEYroJbHUKOB JTOKA3bIBAIOTCSA C MOMOIIBI0 TEOPEMBl 00 OTHOIICHUU
IUIOIA/IeH TPEYTOJIbHUKOB, UMEIOILIUX 10 PABHOMY YTIy.

Ha ocHoBe mpu3HaKoB moaoOus JOKa3bIBA€TCS TEOpPEMa O CpeHEHl JIMHUU TPEyrojbHUKA,
YTBEPKACHUE O TOUKE MEpPEecedeHHs] MEAMaH TPEYroJIbHUKA, a TaKXKe J1Ba YTBEP)KJIEHHUS O
MPONMOPIMOHANIBHBIX OTPE3Kax B MPSIMOYIOJIbBHOM TPEYroyibHHUKE. JlaeTcsi mpeacTaBieHue o
MeToJIe T0100us B 33ja4ax Ha MOCTPOEHUE.

B 3aknroueHue Tembl BBOASTCS 3JIEMEHTBhI TPUTOHOMETPUU — CHUHYC, KOCUHYC M TaHI'€HC
OCTpOro yria NpsMOYrojJbHOTO TPEYrOJIbHUKA.

I'masa 8. Oxpy:xkHOCTH (17 YacoB)

B3anMHOe pacnonoxeHne npsAMod M OKpykHOCTH. KacartenbHass K OKpYKHOCTH, €€
CBOMCTBO U mpu3Hak. LleHTpanbHble M BIUCaHHBIE Yribl. YeThlpe 3amedaTesbHbIE TOUYKHU
TpeyrojbHUKa. BrimcanHast u onricaHHast OKpYHOCTH.

Heab: pacmmpuTh CBeACHHUS OO0 OKPYKHOCTH, IOJyYEHHbIE YYalIUMHUCA B 7 KIacce;
U3Y4YUTh HOBBbIE (DAKThl, CBS3aHHBIE C OKPYKHOCTHIO; MO3HAKOMUTH OOYyYalolUXcs C
YeThIPbMsI 3aMEYaTEIbHBIMU TOUKAMU TPEYT OJIbHUKA.

B nanHOM Teme BBOJUTCS MHOTO HOBBIX ITOHATHNA M PACCMATPHUBAETCS MHOT'O YTBEPIKICHUH,
CBSI3aHHBIX C OKPYKHOCTBHIO. JIJIi MX YCBOEHHs CIEIyeT YIeIuTh OONbLIOe BHUMaHHUE
pelIeHuo 3a/1ay.

YTBepKIeHUsI O TOYKE MepeceueHHs] OUCCEKTPUC TPEYrojJbHUKA U TOYKE IMepeceyeHHs
CEepEeIMHHBIX MEPHNEHANKYISIPOB K CTOPOHAM TPEYrOJbHUKA BBIBOISTCS KaK CIEICTBUS U3
TEOpEM O CBOMCTBAaX OMCCEKTPUCHI yIila U CEPeAMHHOrO NEepHeHIUKYsIpa K OTPE3KY.
Teopema o Touke mepecedeHns BHICOT TPEYTodbHUKA (MIIM UX MPOJOKEHUH) T10Ka3bIBACTCS
C TIOMOIIIBIO YTBEPKIEHUS O TOUKE [IEPECEUCHUS CEPEANHHBIX NTEPIIEHIUKYIISPOB.

Hapsny ¢ TeopemMaMu 00 OKpPYKHOCTSIX, BIIMCAHHOW B TPEYrOJbHUK U OMHCAHHON OKOJIO
HEro, paccMaTpUBAaIOTCSl CBOMCTBO CTOPOH OIMCAHHOTO YETHIPEXYTOJbHMKA U CBOMCTBO
YTJIOB BIIUCAHHOTO YETHIPEX YT OJIbHUKA.

9. [loBTOpenue. Pemenue 3aga4. (4 yaca)

Heab: [ToBropenue, 0600mIeHNe U CUCTEMATHU3AIlMs 3HAHUN, YMEHHI M HABBIKOB 3a KypC
reoOMEeTpHUH & Kiacca.



IMPUJIOKEHHUE Nel
KPUTEPUM W HOPMbBI OIIEHKA 3HAHHI, YMEHUH W HABBIKOB
OBYYAIOIIIUXCHA 11O MATEMATHUKE.

1. OneHKa MUCHbMEHHBIX KOHTPOJIBHBIX PabOT 00yUaIOMINXCs [0 MaTeMaTHKe.

OTBeT OLICHUBAETCSA OTMETKOM «5», eciu:

- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

- B JIOTHUECKHUX PACCYKIICHUSIX U 000CHOBAaHMH PEIICHUSI HET TPOOEIIOB U OIIMOOK;

- B pEUICHHMH HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIHCKA,
KOTOpas He SIBJIsIeTCs Ce/ICTBUEM HE3HaHUS WM HENOHUMaHUs y4eOHOro MaTepuana).

OtmeTKa «4» CTaBUTCS B CIEAYIOIUX CIydasx:

- paboTa BBITIOJIHEHA TOJTHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHHS HEIOCTATOYHBI (€Cin
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CICIIHAbHBIM 00bEKTOM TIPOBEPKH);

- JIOMyUIeHbl OJHa OmMOKa WIW €CTh JBa — TPU HEA0uUeTa B BBIKIAJKAX, PUCYHKaX,
geprexkax WM rpadukax (ecid 5TH BHABI pabOT HE SBISUIUCH CICIUATBHBIM OOBEKTOM
MIPOBEPKH).

OtmeTKa «3» CTaBUTCS, €CITH:

- JomyiieHo Oosee OJHOM OMMOKM UM Oojiee JBYX — TPEX HEJOUETOB B BBIKJIAJKAX,
geprexax wiu Trpadukax, HO oOyyaromuiicss oOnamaer o00S3aTeNbHBIMA YMEHUSMH T10
MIpOBEPSIEMOit TeMe.

OtMeTKa «2)» CTaBUTCS, €CIIN:

- JIOMYIIEHBl CYIIECTBEHHbIE OMIMOKH, MOKa3aBIIMe, 4YTO oOydaromuiica He obnamaer
00s13aTeTbHBIMA YMEHHSIMHE 110 IAHHOUM TeMe B TIOJIHOM Mepe.

Yaurenb MOXKET TOBBICUTh OTMETKY 3a OpWUIMHAJIBHBIM OTBET Ha BONPOC WIIHU
OPUTHHAIILHOE pPEIICHHE 3aJa4d, KOTOPbIe CBUICTEIBCTBYIOT O BBICOKOM MAaTEeMaTHYECKOM
pa3BUTHH O00YyUaIOUIErocs; 3a pelieHrue Ooyee CIOKHOM 3a7aun WM OTBET Ha 0oJiee CIIOKHBIM
BOIIPOC, MPEIIOKECHHBIC 00ydYaromeMycsi TOTIOTHUTEIHLHO MOCIE BBITOJIHCHUS UM KaKHUX-JIHOO
JIPYTUX 3a7aHUN.

2. OueHKa yCTHBIX OTBETOB 00y4alOIIMXCS 110 MaTeMaTHKe.

OTBET OIICHUBACTCSI OMMEMKOU «5», €CIU YICHUK:

- TIOJTHO PacKpbUI COJEepKaHUE MaTepHaia B o0beMe, MPEeIyCMOTPEHHOM MPOTrpaMMoOi U
y4€OHUKOM;

- UBJIOKWI Marepuajg TpaMOTHBIM SI3IKOM, TOYHO MCIOJIb3ysl MAaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY, B ONIPEACICHHOM JTOTUYECKOU

MMOCJIEIOBATEIBHOCTH;

- MPABUWJILHO BBITIOJIHUII PUCYHKH, YEPTEXKH, TpadUKH, COMMyTCTBYIOIINE OTBETY;

- MI0Ka3ajJ YMEHHE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHSTh €€ B
HOBOM CUTYallU{ NP BHITIOJHEHUH MPAKTHIECKOTO 33/IaHNUS;

- TOPOJEMOHCTPUPOBAJ 3HAHUE TEOPUM pPaHEE M3YUYEHHBIX COIYTCTBYIOLIUX TEM,
c(hOpMUPOBAHHOCTh U YCTOWYUBOCTH UCITOIB3YEMBIX ITPH OTBETE YMEHUU 1

HaBBIKOB,

- OTBEYaJ CaMOCTOATEIHLHO, 0€3 HABOSIINUX BOTIPOCOB YUUTEJIS;

- BO3MOXXHBI OJ[HA — JIB€ HETOUYHOCTH MPU OCBEIICHUU BTOPOCTENIEHHBIX BOMPOCOB WJIU B
BBIKJIQJIKaX, KOTOPbIC YICHUK JIETKO UCTIPABHIII ITOCJIE 3aMEUaHuUs

YUUTEIIA.

OTBeT OIlEHUBACTCS OMMemKOU «4», €CIIH YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha
OIICHKY«S5», HO TIPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

- B M3JIOKCHHHM JOMYIIEHbI HEOONbIIME MPOOEeabl, HE HCKA3MBIIEE MAaTEMaTHYECKOE
coJ/iep>KaHue OTBETA;

- JOMYUIICHbl OJWH — JIBa HEJOYeTa NMPH OCBEUIEHUH OCHOBHOTO COJAEpXaHHs OTBETa,
WCTIPaBJICHHBIE TIOCIIC 3aMEYaHUS YUUTEIIS,

- JomyieHsl ommOka wiu Ooyee IBYX HEIOYETOB IMPH OCBEIIEHWH BTOPOCTEIIEHHBIX
BOITPOCOB WJIU B BBIKJIAJKAX, JIETKO UCIIPABICHHBIC MMOCTIE 3aMEUaHUS YUUTEIIS.

OTBeT OLICHUBAETCSI OMMEMKOI «3» CTABUTCS B CIEIYIOLIUX CIy4dasiX:



-HEIIOJIHO PACKPBITO COJEpKaHME MaTepuasia (Colep:KaHUe U3JI0KEHO (parMEeHTapHO, HE
BCer/ia MocCJIeA0BaTeNIbHO), HO I0Ka3aHo o0liee IOHMMaHKUe BOIpoca

U IPOJIEMOHCTPUPOBAHbl YMEHHMS, JOCTATOUHBIE /111 YCBOEHUS IPOIrPaMMHOI0 MaTepHaa;

- HMMEJIHCh 3aTPYAHEHUS WIM JONYyLIEHbl OMMOKM B ONPEACICHUH MaTeMaTHYeCKOU
TEPMHHOJIOTHH, YepTexkKaxX, BBIKJIaIKaxX, UCIIPABICHHbIE ITOCJIE HECKOIbKUX

HABOJSILUX BOIIPOCOB YUUTES;

- YYEHHMK HE CIPaBWICSH C NPUMEHEHUEM TEOPUM B HOBOW CUTyallMM IIPHU BBIIOJIHEHUU
MPAKTUYECKOT0 33aHUs1, HO BBIIIOJIHUII 33/1aHUS 00s3aTEILHOTO YPOBHS

CIIOKHOCTH I10 TaHHOU TEMeE;

- NpU JOCTaTOYHOM 3HAHUU TEOPETHMYECKOIO0 MaTepuaja BbISBIEHA HEIOCTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHHH U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLUX CIydasx:

- HE pacKpbITO OCHOBHOE COJIepKaHNe ydeOHOro MaTepuana;

- OOHapy>XeHO HE3HAHWE YYCHMKOM OoibIleld Miau Haubosiee BaXKHOH yacTh yueOHOTo
MaTepuana,;

- JIOMYIIEHBl OMMOKU B OMNpPEIENICHUH MOHATHHA, NMPU HCIOIB30BAHUM MaTEeMaTUYECKON
TEPMUHOJIOTMH, B PUCYHKAX, YepTexkax WIN rpapukax, B BHIKIAIKAX,

KOTOpBIE HE MCIPABJIEHBI NIOCIIE HECKOJIBKNUX HABOSAIIMX BOIPOCOB YUUTEJIS.

Ouenka mecmogvlx pabom yuaujuxcs

«5» - 85% - 100%

«4» - 65% - 84%

«3» -41% - 64%

«2» - 21% - 40%

«1» -0% - 20%

KonnuecTBeHHbIE OTMETKM 3a YpPOBEHb OCBOEHHUS Kypca, MpEAMETa BBICTABIIAIOTCS B
cooTBeTcTBUM ¢ 3akpemniéHHo B MBOVY CIII Ne6 r. JlumutpoBrpana YiIbsHOBCKOI obiactu
0aJIbHOM CUCTEMOM OIIEHUBAHUS: «2» - HEYIOBIETBOPUTEIBHO, «3» - YIOBIETBOPUTEIBHO, «4» -
XO0powo U «5» - OTIUYHO.

IMPUJIOKEHHUE Ne2

CIIMCOK MCIOJIb3YEMOM JIUTEPATYPBI
1. I'eomerpust 7 — 9. Yuebnuk st obmeoOpazoBarenbHbix yupexnenuid. / JI.C.
Atanacsn, B.®. byrysos, C.b. Kamomues, O3.I.Ilo3usak, WN.M. IOpumna. / M.:
[poceemenwue,--- 2022

2. Junaktudeckue Marepuaisl 1o reometpun. 7 kiacc. / b.I'. 3u, B.M. Meiinep. /
M: Ilpoceemienne, --- 2017.
3. I'eometpusi. COopHUK pabouux nporpamm. 7—9 Kiacchel : mocodue Uit yauTenei

obmieoOpasoB. opranusanuii / [coct. T. A. Bypmucrtposa]. — 2-¢ u3a., mopad. — M. :
IIpocsemenue, 2014.
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