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[Iporpamma pa3paboTana Ha OCHOBE MPUMEPHON 00pa30BaTEILHOMN
IPOTpaMMBI 110 y4eOHOMY IPEMETY T€OMEeTpUsi OCHOBHOTO OOIIEero
o0pa3oBaHMsl Ha OCHOBE aBTOPCKOM MporpamMmsl o reoMerpuu « COOpHUK
pabouux mporpamm. 7—9 KJj1acchl : mocodue s yuurenen
001eobpazoBaTeNbHBIX opranuzanuity/ [coct. T. A. bBypmuctposa]. — 4-¢
u31., nopaboranHoe — M. : [Ipocsemenue, 2019.0100peHa perieHnem
®denepanbHOro yueOHO-METOIMYECKOT0 00BEAMHEHHS TI0 00IIEMY
00pa3oBaHUIo.

2022-2023 y4yeOHbIi 1o



1. losicHUTeJIbHAS 3aNIMCKA.

Pabouass mporpamma TO0 MaremaTtuke pa3paboTaHa B COOTBETCTBHH C HOPMATHUBHBIMH
JOKyMEHTaMH, C Y4€TOM 0Opa30oBaTENbHOW IMPOTPAMMEI, obecreynBaroel TOCTHKEHUE
o0yJaromuMuCsl  pe3yJbTaTOB  OCBOCHHS ~ OCHOBHBIX  00Opa30BaTENbHBIX  MPOTPaMM,
YCTaHOBJICHHBIX (heiepalibHbIMU TOCYIaPCTBEHHBIMU 00pa30BaTEeIbHBIMU CTAHIAPTAMHU.

IIpu paspabotrke paboueit  mporpammbl 1o Matematuke Ha 2022-2023 y4eOHBIH TOX
UCTIOJIB30BAJIMCh CIICAYIONINE HOPMATUBHBIC JJOKYMCHTBI:

1. 3akon «0O0 o6OpazoBanuu B Poccmiickoit denepanum» ot 29.12.2012 Ne 273-d3 (¢
M3MEHEHHUSMU U JIONOJTHEHUSIMHU).

2. 3akon «O0 oOpazoBanmu B PocroBckoit obmactu» ot 14.11. 2013 roma Ne 26-3C (c
n3MeHeHussMu Ha 6 HosiOpst 2020 roma)

3. Ilpuxka3z Munucmepcmea oopazoeanus u nayku P® om Oooopen pewrenuem om 31 masn
2021 2. «O6 ymeepycoenuu u 6e6edenHuu 6 oeiicmeue ¢hedepanbHo2o 20Cy0apcmeeHHozo
o0pazoeamenvHo20 CMaAHOAPMA HAYANLHO20 00uiez0 00pa3zoeanuny (C UIMEHEHUAMU U
O0ONOJIHEHUAMU).

4. Ilpukaz Munucmepcmea oopazosanusa u nayku P® om Oooopen pewrenuem om 31 masn
2021 2«00 ymeepicoenuu pedepanbnozo 20Cy0apcmeeHH020 00paA306ameabHO20
CManoapma 0CHOBHO20 00ule20 00pazoeanun) (¢ USMEHEHUAMU U OONOTHEHUAMU).

5. Ilpukaz3 Munucmepcmea oopazoeanua u nayku P® om 17.05.2012 Ne 413 «Oo
ymeepowcoeHuu Gedepanvrozo 20cyoapCcmeennozo 00pa3zo6amenbHO20 CmManoapma cpeoHezo
00we2o oopazosanuny (c uU3MEHEHUAMU U OONOSTHEHUAMU).

6. IIpuka3 MunucrepctBa npocseuienust Poccuiickoit ®enepanuu ot 22.03.2021 r. Ne 115 «O6
yrBepxkaeHun [lopsiaka opraHuzanud M OCYIIECTBICHUS 00pa30BaTEIbHON NEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTEIbHBIM IPOTpaMMaM — 00pa30BaTEIbHBIM MTPOrPaMMaM HAa4aJIbHOTO
00111er0, OCHOBHOTO OOIIET0 U cpeAHero odiiero ooOpazoBaHus» (BCTynaeT B cuiy ¢ 1 ceHTsa0ps
2021 rona).

7. llpuka3el MuHHCTEpCTBa HAyKd U BbICIIEro oOpaszoBanus Poccuiickoir denepauuu u
MunucreperBa npocBenienus Poccuiickoit @enepanuu ot 5.08.2020 1. Ne882/391 «Ilopsimok
OpraHM3allil M OCYIIECTBIECHUS OOpa30BaTeNbHOM JEATENBHOCTH TIPH CeTeBOl  (opme
peanu3anuu 00pa3oBaTeNIbHBIX IPOTPAMM).

8. ITpuxa3z Munucrepcta npocsemieHust PO ot 03.09.2019 Ne 465 «O0 yTBepA€HUU MEPEUHS
CpencTB 00y4YeHUs M BOCIHUTAHMS, HEOOXOAUMBIX IJISl peaan3ainu 00pa3oBaTebHBIX MPOrpaMMm
HayaJbHOTO OOIIEr0, OCHOBHOIO OOIIETO M CPeJHEro o0IIero oopa3oBaHMsl, COOTBETCTBYIOLINX
COBPEMEHHBIM YCIIOBUSIM 00Yy4YeHMs, HEOOXOJUMOr0 MpPHU OCHAIIEHHH OOIIe00pa30BaTEIbHBIX
OpTraHM3aIMil B MENAX peaan3aliyd MEPONPHUATHI MO COACHCTBUIO CO3MaHHUI0 B CyObekTax Pd
(ucxoas M3 MPOrHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B OOpa30BaTENbHBIX OpraHU3AIMSIX,
KpuTepueB ero (GopMUPOBaHUA M TpeOoBaHM K (PYHKIMOHAILHOMY OCHAIICHHUIO, a TaKXKe
HOpMaTHBa CTOMMOCTHM OCHAILEHUS OJHOTIO MECTa 00ydYaromlerocs yKa3aHHBIMU CpPEICTBaMH
00y4eHHUs U BOCIIUTAHUSY.

9. Ilpukaz MunuctepcrBa npocseuieHust PO or 28.12.2018 Ne 345 «O ¢enepanbHOM nepeuHe
yu4eOHUKOB, PEKOMEHAYEMBIX K MCIOIB30BAHUIO MPU peaTn3alii UMEIOIINX TOCYAapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeIbHBIX MPOrpaMM HadyalbHOTO OOIIEr0, OCHOBHOIO OOIIEro,
cpenHero odmiero oopazoBaHusy (C U3MEHEHUSIMU U TOMOTHeHHsIMH, 0T 18.05.2020 Ne249).

10. [Ipuka3 MunucrtepctBa oOpazoBanus 1 Hayku PO ot 09.06.2016 Ne 699 «O6

YTBEPKACHUH TIEPEYHs] OPraHMU3aIlfi, OCYIIECTBIISIIOIINX BBITYCK YU4€OHBIX MOCOOM, KOTOpHIE
JOTTYCKAOTCA K JTOMYCKAIOTCS K UCIOJIB30BAHUIO TIPU pealn3alii UMEIOLINX rOCYAapCTBEHHYIO
AKKpeIUTaIMi0 O00pa30BaTeNbHBIX MPOrPaMM HAYyalbHOTO OOIIET0, OCHOBHOTO OOIIETO,
cpemHero odmiero oopazoBaHus» (C U3BMEHEHUSIMU U JTOTIOJTHEHUSIMH ).

11. ITocTanoBII€HKE TTaBHOTO TOCYAAPCTBEHHOTO CAHUTApHOTO Bpaya PO ot 28



ceHTsa0ps 2020 r. Ne 28 «O06 yrBepxaeHun canutapusix npasmi CIT 2.4.3648-20
«CaHUTapHO-3MTUIEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSIM BOCITUTAHUS U

o0y4eHHMsI, OTJBIXa U 030POBICHHS fAeTeil 1 Momoaekm» (Hanee - CIT 2.4.3648-20).

12. TlocTaHOBIIEHUE ITIaBHOT'O FOCYAAPCTBEHHOTO CAHUTapHOro Bpaua PO ot 28

saBaps 2021 1. Ne 2 «O06 yrBepkaeHun canutapHbix npaBuwin U HopMm CanlluH 1.2.3685-21
«uruennyeckre HOpPMATHBBL W TpeOOBaHUS K OOECIEYeHHIO O€30MacHOCTH M (WiIH)
0e3BpeHOCTH I YeaoBeka (akTopoB cpeasl oouTanus» (maiee - CanlluH 1.2.3685- 21).

13. [Ipumepnas [Iporpamma Bocrintanus (OnoOpena perieHneM QeaepaibHOTo
y4eOHO-METOIMYECKOr0 00bEIMHEHHSI 110 00I1IeMy oOpa3zoBanuio (MpoTokoi oT 2 utoHs 2020 r.
Ne 2/20).

14, Konnenmuu, pa3BUTHS  MaTeMaTHYECKOTO  oOpa3oBaHus B P®,yTBepxkacHHOU
pacnopspkenreM npasutenibetBa PO ot 24.12.2013r. Ne2506-p (c usamenenusimu ot 08.10.2020)
15. IIpukaz Munrpyna Poccum ot 18.10.2013 1. Ne 544n «O0 yTBEepXKICHUH
npodeccuonansHoro crangapra «llemaror (memaroruyeckasi ACSITEILHOCTH B cdepe
JOLIKOJIBHOIO, HAa4YaJIbHOTO OOIIero, OCHOBHOTO OOIIET0, CPEAHEro OOIIero 0O0pa3oBaHMS)
(BocIIUTaTElNb, YYUTEID)» (C U3MEHEHUSIMU U IONOTHEHHUSIMHU ).

Ha ocnosanuu ciedyiowux uHcmpyKmusHuIX U Memoou4ecKux Mamepuaios:
1. TIpumepHBIe OCHOBHBIE 0Opa3oBaTEIbHBIC MPOTPAMMbI HAYaJIbHOTO OOIIEr0 0Opa3oBaHUS U
OCHOBHOTO 00ImIero oOpa3oBaHMs, BHECCHHBIX B pPEECTp OOpPa30BaTEIBHBIX MPOrPaMM,
0/100peHHBIX (eiepanbHbIM Y4eOHO-METOANYECKUM
o0bearHEeHnEeM 1o 001emMy obpazoBanuto (mpoTokoin ot 08.04.2015 Ne 1/5).

2. IlpumepHas ocHOBHas oOpa3oBaTejbHas IporpaMma CpeaHero oomero o0pa3oBaHUs
(omoOpena pemieHueM (enepanbHOr0 y4eOHO-METOJUYECKOTO0 OOBEIUHEHUS IO O0IIeMy
oOpa3zoBanuto (mpoTokon oT 28.06.2016 Ne 2/16-3).

3. Ilucemo JlemaprameHTa TOCYAapCTBEHHOW NOJUTUKUA B cdepe oOuero obpa3oBaHUs
MunucrepcTtBa  mpocBemenuss — Poccuiickot  @enepammu ot 26.02.2021  Ne(03-205
«Meronnuueckue peKOMEHJIAlMU MO 00ECTeYeHUI0 BO3MOXKHOCTH OCBOEHHSI 00pa30BaTEIbHBIX
nporpamMm oOyyaromuMucs 5-11 Kj1accoB 0 UHAUBUAYAIEHOMY Y4€OHOMY IIIaHY».

4. «Mertoanueckue pexkoMeHmanuu sl cyorekToB Poccuiickoit denepanuu mo Bompocam
peanu3alMd OCHOBHBIX M JONOJHMUTENBHBIX 00I1e00pa3oBaTeiIbHbIX NPOrPaMM B CETEBOM
dbopmen, yrBepxkaeHHbie 28 uions 2019 r. N MP-81/02BH MuHuCTEPCTBOM MPOCBEHICHUS
Poccutickoi denepanuu.

5. YHuBepcanbHble KOAU(PUKATOPHI pacTIpeeIEHHBIX IO KjaccaM MPOBEpPsSeMBbIX TPeOOBaHMI K
pe3yibTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTelbHON MporpaMMmbl 10 YPOBHSIM OOIIEro
0o0pa30BaHUsI M 3JIEMEHTOB COJEpKaHWs MO Y4YeOHBIM MpeaMeTaM JUIsl HCIOJIb30BaHUS B
denepanbHbBIX M PErMOHAIBHBIX MPOLEAypax OLEHKUM KayecTBa OOpa3oBaHMs, OAOOpEHHBIE
peueHreM ¢eepaabHoro yueoHo-

METOJIMYECKOro 00beIMHEHNUs 1Mo 001emMy obpa3oBanuio (mportokon ot 12.04.2021 r. Nel/21),
noarotopieHHble defepalbHBIM TOCYAapCTBEHHBIM OOJKETHBIM HAyYHBIM YUPEKICHHUEM
«®DenepanbHbIi HHCTUTYT NEAArOrM4ECKUX U3MEPEHUIN».

6. YcTaB MyHUIMNAIBHOTO OIOMKETHOro oO0meoOpa3oBaTebHOr0 yupexaeHus r. IlaxTor
Pocrosckoii o0mactu «Cpenneit odmeodpazoBarenbHoi kol Ne 43 umenn M.H. Tapapunay.

7. Yuebnplii uian MBOY COLI Ne 43 r. [laxTtel Ha 2022 - 2023 y4yeOHbIHN TOA.

8. Ilepeuens mporpaMMHO - Metoandeckoro komruiekca MbOY COILLI Ne43 r. llaxTter Ha 2022 -
2023 y4eOHbli ro1.



9. Pabouas mporpaMmMa MO TEOMETPHH COCTaBICHA B COOTBETCTBHMHM C TpeOOBaHUSMU
@DenepanbHOTO  TOCYNAapCTBEHHOrO0  00pa30BaTENIbHOTO  CTaHAApTa  OCHOBHOTO  OOIIETo
obpazoanust (OPI'OC OOO); TpeboBaHMSAMHU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMbl (JTMYHOCTHBIM, METANPEIMETHBIM, TPEAMETHBIM); MPOrPaMMbI
OCHOBHOTO 00mero oopasoBanus, ['eomerpus. COOpHHK paboumx mporpamMm. 7—9 KIIacChl:
nocobue Juisi yuutene obmieoOpa3oB. opranuzamuii / [coct. T. A. Bypmuctposal]. — 2-¢ uzg.,
nopab. — M.: Ilpocsemenue, 2019 (6a30Bk1it ypoBens), I'OC.

Pabouas npoepamma paccuumana na 68 uacos 6 200 (2 uaca 6 neoenio).

[TpakTHdeckast 3HAUMMOCTh IITKOJIBHOTO Kypca TeoMeTprur 00YCIIOBICHA TEM, UTO €&
00BEKTOM SIBJISIFOTCS IPOCTPAHCTBEHHBIE (POPMBI U KOJTMUECTBEHHBIE OTHOIICHUS
JNEHUCTBUTENLHOTO MHpa. [ eoMeTprdeckas oAroToBKa He0OX0AMMa JIJTsi TOHUMAaHUS TPUHIIAIIOB
YCTPOMCTBA U UCIIOIb30BAHMS COBPEMEHHOU TEXHUKH, BOCIIPUATHS HAYYHBIX U TEXHUUECKHUX
MOHATUHN U uaei. MaremaTuka sSBIseTCs A3bIKOM HayKH U TeXHUKHU. C e€ TOMOIIbI0
MOJICJIUPYIOTCSL U U3YHAIOTCS SIBJICHUS U MPOLECCHI, IPOUCXOISAIIUE B IPUPOJIE.

['eomeTpuss sBISIETCS OJHUM M3 OINOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHa
oOecrieunBaeT U3y4eHHE IPYruX TUCHUILUIMH. B mepByro odepear 3TO OTHOCHUTCS K IpeaMeTam
€CTECTBCHHO-HAYYHOT'O IMKJA, B YaCTHOCTH K (u3MKe. Pa3BUTHE JIOTMYECKOTO MBIIIICHHS
yuammxcs npu  OOyueHHHM TEOMETPUU CIIOCOOCTBYET TaKkKe YCBOCHHMIO IPEIMETOB
TyMaHUTapHOro nukia. IIpakThuueckne ymeHHsT W HaBBIKM T[E€OMETPUYECKOr0 XapakTepa
HEOOXOUMBI JUIS TPYAOBOM AESITETLHOCTU U MPOPECCHOHATBHON MOITOTOBKHU IIKOJIEHUKOB.

Pa3zBuTne y ywammxcs npaBUIIbHBIX MPEACTABICHUN O CYIIHOCTA U IMPOUCXOXKIECHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEabHOTO W HJCAbHOTO, XapaKTepe OTPa’KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUN U IPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTe€MaTUYeCKOr0 MOJEIMPOBAHMS B HAy4YHOM IIO3HAHUU M B IPAKTHKE
Croco0cTBYeT (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHUS YYAITUXCS, a TaKke (POPMUPOBAHUIO
KaueCcTB MBIIUICHUSI, HEOOXOAMMBIX JUIS aJanTallid B  COBPEMEHHOM HWH(OPMAIMOHHOM
oOmiecTse.

Tpebys OT ydamuxcsi YMCTBEHHBIX M BOJIEBBIX YCHUJIHI, KOHIIEHTPAllUM BHHUMAaHUS,
AKTUBHOCTH PAa3BUTOTO BOOOpa)KEHHWsS, T€OMETPUsI Pa3BUBACT HPABCTBEHHBIE YEPTHI JIUYHOCTHU
(HACTOWYHMBOCTH,  I1€JI€YCTPEMIICHHOCTh, TBOPYECKYIO aKTHBHOCTb, CaMOCTOSTEIHLHOCTD,
OTBETCTBEHHOCTh, TPYAOJIOOHME, ITUCHUIUIMHY W KPUTHYHOCTh MBIIUICHUS) W yMEHHUE
apryMEHTHPOBAHO OTCTAWBATh CBOW B3TJISABI U YOSXKICHH, a TaKKE CIIOCOOHOCTh MPUHUMATh
CaMOCTOATENIbHBIE PEIICHUS.

['eomeTpus CylIeCTBEHHO paclIMpsET KPYyro3op y4alluxcs, 3HaAKOMS UX ¢ MHAYKLIUEH U
JIeayKiuen, o00OIIeHNEM W KOHKpETH3allMed, aHajIu30M U CHHTE30M, Kiaccupukanued u
cUCTeMaTu3aIrei, abCcTparupoBaHueM, aHaloTHeld. AKTHMBHOE HCIIOJIb30BaHME 33/1ad Ha BCEX
sTamax y4eOHOro mporecca pa3BUBaeT TBOPUECKUE CITIOCOOHOCTH HIKOJIHLHUKOB.

[Ipu oOyuyeHun reomeTpuu (GOPMUPYIOTCS YMEHHS M HaBBIKM YMCTBEHHOTO TpyAa —
MJIaHUPOBAHUE CBOEW pPalOOThI, TOMCK PAlMOHAIBHBIX MyTeH €€ BBIMOIHEHUS, KPUTHYECKas
OIICHKa pe3ynabTaToB. B mpoliecce 0oOy4eHHS TEOMETPUU IIKOJIHHUKK JOJKHBI HAYyUHUTHCS
W3JIaraTh CBOM MBICTH SICHO W HWCYEPIBIBAIOIIE, JTAKOHUYHO M EMKO, TMPHOOPECTH HABBIKK
YETKOr'0, aKKypaTHOTO ¥ TPAMOTHOTO BBIINIOJHEHUSI MATEMaTUYECKUX 3aIUCEN.

Baxwnerimieid 3agayeil KOJBHOTO Kypca T€OMETPHUU SIBIISIETCS PAa3BUTHUE JIOTMYECKOTO
MbIIUIeHHUS ydaruxcsa. CaMu OOBEKTBl TEOMETPUYECKUX YMO3AKITIOUYCHUNW W TMPUHATHIE B
TEOMETPUM TPaBWIA HMX KOHCTPYHPOBAHHUS  CIOCOOCTBYIOT (OPMHUPOBAHHIO YMEHUH
000OCHOBBIBAaTh U JIOKa3bIBaTh CYKJIEHUS, MPUBOJUTH UYETKHWE OMPEICICHUS, Pa3BUBAIOT
JIOTUYECKYI0 UHTYHIIMIO, KPAaTKO M HATJISIIHO BCKPHIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUN U



ydaT UX NpUMEHEeHHI0. TeM caMmbIM IeoMeTpHsl 3aHMMAaeT Beayllee MEeCTO B (OpMUPOBAHUU
HAyYHO-TEOPETUYECKOI0 MBIIIIEHHSI IIKOIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTUKH, (OpMHpYs MOHHUMaHHE KpPacoThl U
U3AIIeCTBA MATEMAaTHYECKUX PACCYKACHUH, CIIOCOOCTBYSI BOCIIPUSTHIO T€OMETPUUIECKUX (POPM,
YCBOCHUIO TMOHSTHS CUMMETPUU, T€OMETPUS BHOCUT 3HAUUTEIbHBIA BKJIAaJ B 3CTETUYECKOE
BOCIIUTaHUE ydanmmxcs. E€ n3ydyeHue pa3BuBaeT BOOOpa)KEHHE IIKOJIBHUKOB, CYIIECTBEHHO
o0oraimiaer U pa3BUBaeT UX MIPOCTPAHCTBEHHBIE MPEACTABICHUSI.

Paznen 2. Conep:xanue yueOHOro nmpeamera.
IloBTOpEHUE Kypca reoMeTpum 7 kiacca (2 yaca)
I'naBa 5.Yerbipexyroabuuku (14 yacoB)

MHOroyrojpHHUK, BBIIYKJIBbI MHOTOYI'OJIBHHK, YETBIPEXYroJdbHUK. [lapamenorpamm,
ero cpoiictBa u npusHaku. Tpaneuus. IlpsmoyronbHuk, pom0O, KBaapaT, UX CBOWCTBA.
OceBas U LIEHTpaJIbHAsE CUMMETPUH.

Heab: u3yunts Haubosiee BaKHbIE BHUABI YETHIPEXYTOJIBHUKOB — Mapajliesiorpamm,
IpSMOYTOJIbHUK, pOMO, KBaJpaT, TpareLuto; aTh MpeJcTaBieHre o Gurypax, o01agaroImumx
OCEBOM WJIM LEHTPAIBHON CUMMETPUEH.
Jloka3arenbcTBa OOJIBLIIMHCTBA TEOPEM JAHHOM TEMBbI M pEIIEHUs] MHOTHX 3a/1a4 IPOBOJSATCS
C IOMOIIBI0 IPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB, IO3TOMY IOJE3HO MX IOBTOPHUTH, B
Hayaje U3y4yeHus TEMBbI.
OceBast U IEHTpaJbHAasE CUMMETPHH BBOJATCS HE Kak IpeoOpa3oBaHUE TUIOCKOCTH, a Kak
CBOICTBa reOMETPUYECKUX (PUTYp, B YACTHOCTU YETHIPEXYTOJILHUKOB. PaccMoTpeHune Tux
MOHSTUN KaK JIBUYKEHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.
I'napa 6.Ilnomaap (14 yacon)

[TonsiTve nmnomaau MHOroyroJibHuKa. [lnmomanyu npsMoyroiapHuka, napamuieaorpamMma,
TpeyrojbHuKa, Tpanenuu. Teopema Iludaropa.
Iesb: paciiupuTh U yrilyOuTh MOJTY4YEHHBIE B 5—6 Kilaccax MpeJCTaBICHHUs 00yJaroLInXcs
00 M3MEpEeHUH U BBIYMCICHUH IIJIOLIa/Iel; BRIBECTH (OPMYJIbI IUIOIA/IeH MPSIMOYTOJbHUKA,
napajuieJiorpaMMa, TpeyroJlbHHMKA, Tpamneluu; [0Ka3aTh OJHY U3 TJaBHBIX TEOpPEM
reomeTpun — teopemy Iludaropa.
BoiBon Qopmyn A BbIUMCIEHHMS IUIOIIAJEdl MpsMOYrojibHUKA, Mapajuiesiorpamma,
TPEeYrojbHHKa, TPAleI[ii OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBaX IIONIAAEH, KOTOpBIE
NPUHUMAIOTCS HCXOAS W3 HAITIAHBIX IPEJICTaBICHHUH, a Takke Ha ¢opmyse IIouaam
KBaJjpaTa, 000CHOBaHHME KOTOPOI He SBIISIETCS 00s3aTeIbHBIM JUIsl 00yJarOLIUXCS.
HerpanuimonHoi Ui MIKOJIBHOIO Kypca sBIs€TCS Teopema 00 OTHOIIEHUH IIIOLIaei
TPEYrOJIbHUKOB, UMEIOLIMX 110 PaBHOMY yriry. OHa NO3BOJIAET B ajbHEMILIEM JaTh IPOCTOE
JI0Ka3aTeNbCTBO IPU3HAKOB IMOAOOMS TpPEyroJbHUKOB. B 3TOM cocTouT 0OAHO U3
MPEUMYIIECTB, 00YCIOBJIEHHBIX PaHHUM BBEICHHEM MOHATUS IUIomaau. /okazarenbcTBo
TeopeMsbl [ludaropa ocHOBBIBaeTCS Ha CBOMCTBax IJowmaae U Gopmynax s miomaaen
KBajpaTa M NpSIMOYyrojibHUKA. Jloka3pIBaeTcsi Takxke Teopema, oOpaTHas Teopeme
[Tudaropa.
I'naBa7. Ilono6ubie Tpeyroabuuku (194acos)

[TonoGHbIe TpeyronbHuku. [Ipu3Haku nogobust TpeyroabHUKOB. [IpumMenenue mogo0us
K JIOKa3aTelIbCTBY TEOPEM M peleHHIo 3a1ady. CHHYC, KOCHHYC M TaHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.



Ilesb: BBeCTH MOHATHE NOJOOHBIX TPEYTOJBHUKOB; PAcCMOTPETh MPH3HAKH TOJ00HS
TPCYIrOJIbLHUKOB MW HUX IPUMCHCHUA; CACIIATh HepBBIfI mar B OCBOCHHH Y4YalllUMHUCH
TPUTOHOMETPHUUYECKOTI'0 alrapaTa reOMETPUU.

Omnpenenenne Mog0OHBIX TPEYTOJbHUKOB JJA€TCsl HE HAa OCHOBE MpeoOpa3oBaHus MOA00MS, a
yepe3 paBeHCTBO YIJIOB U MPOMOPLHOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3naku mogo0usi TPEYroJbHUKOB JI0Ka3bIBAIOTCSA C MOMOUIbIO TEOPEMbI 00 OTHOIICHUU
ioniaiel TpeyroJibHUKOB, UMEIOLIUX [0 PABHOMY YTIIY.

Ha ocHoBe nmpu3HaKoB 1og00Ms JOKa3bIBa€TCA TEOPEMA O CPEIHEHN JMHUM TPEyroJIbHUKa,
YTBEPKACHUE O TOUKE MEPECEUECHUs] MEAMAH TPEYroJIbHUKA, a TAKXKE JIBA YTBEPXKIECHUS O
HNPOIOPLUUOHAIBHEIX  OTPE3Kax B IIPAMOYIOJIBHOM  TPEYIOJIBLHUKE. Haercs

MPEJCTaBICHUE O METO/IE OJ00MS B 3a/1a4ax Ha MOCTPOCHHUE.

B 3akmiouenne TeMBbI BBOJATCA 3JICMCHTBI TPUTIOHOMETPUHM — CHHYC, KOCHHYC U
TaHT'€HC OCTPOTO YIJla MPSMOYTOJILHOTO TPEYroJIbHUKA.

I'nasa 8. Oxpy:xxHOCTB (17 YacoB)

B3aumHoe pacnonoxeHue mnpsMoil U okpykHocTu. KacarenbHas K OKpY)XKHOCTH, €€
CBOMCTBO W mpu3Hak. LleHTpanbHble W BNHCaHHBIC YIIIbl. YUeTblpe 3amMeuaTesbHbIE TOYKU
TPEYroJIbHUKA. Bnucannas n onvcanHas OKPYXHOCTH.

Henab: paciuiuputh CcBeACHUS 00 OKPYKHOCTH, IIOJIYYEHHBIE Y4YallUMHUCS B 7 KJacce;
U3y4UTh HOBBIE (DAKTHI, CBSI3aHHBIE C OKPYXHOCTBHIO; IMO3HAKOMUTH OOYYAIOLIMXCS C
YCTBIPbMA 3aMCYATCIIbHBIMU TOUKAMH TPCYT'OJIbHUKA.
B nanHo# TeMe BBOJUTCS MHOTO HOBBIX MOHSITUN U PACCMATPUBAETCS MHOTO YTBEPKACHUM,
CBS3aHHBIX C OKPYXKXHOCTbIO. JIJii MX YCBOGHHS CJENyeT YIEIUTh OOJbIIOE BHUMAaHUE
pEeIIeHUIO0 3a/1a4.
YTBepKIeHUSI O TOUKE IepecedyeHHs] OMCCEKTPUC TPEYrojJbHUKAa U TOYKE IEepPEeceUCHUs
CCPCAMHHBIX MNEPHCHAUKYIAPOB K CTOPpOHAM TPCYTrOJIbHUKA BBIBOAATCA KaK CICIACTBUA U3
TEOpEM O CBOMCTBAX OWMCCEKTPUCHl yIJIa M CEPEAUHHOIO NEPIEHIUKYJsApa K OTpPE3KY.
Teopema o0 Touke nepecevyeHus BbICOT TPEYroJbHUKA (MIIM UX IPOJOKEHNUI) JOKa3bIBAeTCS
C IMOMOUIBIO YTBEPIKACHHUA O TOUKE NMEPECCUCHUA CCPCAUHHBIX IMEPIICHANUKYIIAPOB.
Hapsiny ¢ Teopemamu 00 OKpYXHOCTSIX, BIMCAaHHOW B TPEYTOJbHUK W OMUCAHHOM OKOJIO
HEro, paccMaTpHUBAIOTCSI CBOMCTBO CTOPOH OIMCAHHOIO YETBIPEXYTOJbHUKA U CBOMCTBO
YTJIOB BIIMCAHHOTO YETHIPEX YT OJIbHUKA.
9. IloBTOpenue. Pemenue 3axau4. (2 yaca)
Ieas: [ToBTOpeHue, 0000IIEHNE U cUCcTEMaTH3alusl 3HAHUH, YMEHUI U HaBBIKOB 3a Kypc
reoMeTpuH § Kiacca.

Pa3nen 3. [lnanupyemblii pe3yabTar.

[IporpaMmma  oOecneunBaeT  JOCTHMKEHHS  CIEAYIOUIMX  PE3yJbTaTOB  OCBOCHMS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHUs:

JAUYHOCHIHbLE:

. (dopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aroImuxcst K CaMOPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBAIIMUM K OOYYEHHUIO U
MO3HAHUIO, BBIOOPY JAajbHelero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MuUpe mpodeccuit u
npodeccuoHaNbHbIX MIPEANIOYTEHNH, OCO3HAaHHOMY  IIOCTPOECHHUIO VH]JIMBUTyaJIbHOU
00pa30BaTeNbHOI TPAEKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB;



. (dopMHpOBaHHE IETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU;

. dbopMUpOBaHHE KOMMYHUKATUBHOW KOMIIETCHTHOCTH M OOIIICHUH W COTPYIHHYECTBE
CO CBEpPCTHHMKAMH, CTapIIMMU M MJIQJAIIUMU B 00pa3oBaTENbHON, OOIIECTBEHHO IMOJIE3HOMH,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJAX NEATEIbHOCTH,

. YMEHHUE SICHO, TOYHO, IPAMOTHO M3Jaratb CBOM MbICIM B YCTHOM M MHUCHbMEHHOM
peuH, IMOHMMATh CMBICI IIOCTABJICHHOM 3aJa4yd, BBICTPAMBATH APIYMEHTALMIO, MPHUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEDBI;

. KPUTUYHOCTh MBIIUICHUSI, YMEHUE PACIlO3HAaBATh JIOTMYECKH HEKOPPEKTHbBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

. KPEaTUBHOCTh MBILJIEHUS, UHULIMATUBY, HAXOIYUBOCTb, aKTUBHOCTh IPU PEUIEHUU
reOMETPUYECKUX 3a]1a4;

. yMEHHE KOHTPOJUPOBAaTh MPOIECC U pe3yabTaT Y4eOHONH MaTeMaTU4yecKOu
JIeATEIbHOCTH;

. CIIOCOOHOCTh K SMOIIMOHAJIbHOMY BOCHPHSITHIO MaTeéMaTH4YeCKHX OOBEKTOB, 3ajad,
PELIEHNM, pacCyKICHUI;

Memanpeomentnole:

pe2yisimusHble VHUBEPCANbHbLE VieOHble QeticEus:

. YMEHHUE CaMOCTOSITEJIbHO IIJIAHUPOBATH AJIbTEPHATUBHBIE IYTH JHOCTHKEHUS LIEJICH,

OCO3HAHHO BBIOMpATH HanOoJee 3P PEeKTUBHBIC CIIOCOOBI PEIICHUs YUYEOHBIX U MO3HABATEIHLHBIX

3a7a4;
. YMEHHE OCYUIECTBJIATh KOHTPOJb MO PE3yNbTaTy U CHOCOOY NEHCTBUS HAa ypOBHE
MIPOM3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMbIC KOPPEKTHUBBI,
. YMEHHE aJIeKBaTHO OLIEHWBATh MPABWIBHOCTh WU OIIMOOYHOCTH BBIMOIHEHUS

y4ueOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHMUS;

. MOHUMAaHWE CYIIHOCTH QJITOPUTMHYECKUX MPEANUCAHUN W yYMEHHE JCHCTBOBAThH B
COOTBETCTBUU C MIPETIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITEIbHO CTaBUTh IIEJIM, BHIOMPATh M CO3JaBaTh AJITOPUTMBI IS
pelieHus yueOHbIX MaTeMaTHYEeCKUX MPoOieM;

. YMEHUE IUIAHUPOBATh U OCYLIECTBIAThH JAESITEIBHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCJIEI0BATENbCKOTO XapaKkTepa;

NnO3HABAMeNbHbLE YHUBEPCATbHbIE YieOHble Jelicaus.

. OCO3HAHHOE BJIAJACHUE JIOTUYECKUMH JICUCTBUSIMU  OINpPEACIICHUS TOHSATHUH,

0000111eH!s, YCTAaHOBJIEHUS aHAJIOTHM, KJIacCU(PUKAIMU HAa OCHOBE CaMOCTOSTEIHHOIO BhIOOpa
OCHOBAHHH M KPUTEPUEB, YCTAHOBIICHHSI POJIOBUIOBBIX CBSI3EH;

. YMEHHE YCTaHABIMBATh IPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOHUTH JIOTHYECKOE
paccyxaeHne, yMo3aKkiIoueHue (HHIyKTUBHOE, AeTyKTUBHOE U TI0 aHAJIOTHH) U BHIBOJIBI,

. YMEHHE CO03/1aBaTh, MNPUMEHATh U IPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIHYECKUE
CpeZCTBa, MOAETH U CXEMBI ISl PELICHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

. ¢dopmHpoBaHUe U pa3BUTHE YueOHOM U OOIIENOIb30BaTEIbCKOW KOMIIETEHTHOCTH B
00J1acTH  WCMOJIb30BaHUS  MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX  TexHoiorui  (MKT-
KOMIIETEHTHOCTH);



. ¢dopMHpoBaHHE TEPBOHAYAIBHBIX MPEICTaBICHUH 00 uUIesX ©U O MeTojax
MaTE€MaTHUKHU KaK YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJEIUPOBAHUS SBICHUN U
IIPOLIECCOB;

. yYMEHHE BMJETb MaTeMaTHYECKYIO 3aJlauy B KOHTEKCTEe NpOOJIEeMHOM CUTyaluu B
JPYTUX AUCLHUIIMHAX, B OKPYKAIOLIEH JKU3HH;

. YMEHHE HaXOAWUTh B PaA3IMUYHBIX HCTOYHUKAX HH(DOpPMAILMIO, HEOOXOIUMYIO JUIS
peleHuss MaTeMaTHYeCKuX NpoOsieM, M NPEeACTaBIATh €€ B INMOHATHOW (opme; NpUHUMATh
peLICHHE B YCIOBUSAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOPMALINY;

. yMEHUE I[IOHMMAaThb WM MWCIOJIb30BaTh MAaTEMAaTHYECKUE CPEACTBA HAIJISAIHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUISl WJUTFOCTPALlUU, UHTEPIPETAL[UH, apTyMEHTALIUH;

. YMEHHUE BBIIIBUTaTh TUIOTE3bl NpPU pEIIeHUH Y4eOHBIX 3a7a4y W TMOHUMATh
HE00XOUMOCTb UX IIPOBEPKU;

. YMEHUE NPUMEHATh UHIYKTUBHBIE U JETyKTUBHbIE CIIOCOOBI PACCyKACHUH, BUIETH
pa3IM4YHbIE CTPATErUH PELICHUS 3a/1ay;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE YieOHble 0eticEusl:

. YMEHHUE OPraHU30BBIBaTh y4EOHOE COTPYIAHHUYECTBO M COBMECTHYIO ACATEIBHOCTD C
YUUTCIIEM U CBCPCTHUKAMU: ONPCACIIATH LCIIU, PACIPCACIIATH q)YHKHI/II/I U pOJIM YYaCTHHUKOB,
o0rmme crocoObl paboThI;

. yMeHHE pabdoTaTh B rpyIIEe: HAXOJUTh OOIIee pelleHre U pa3peliaTh KOH(PIUKTHI Ha
OCHOBE COIIACOBAHUS NO3ULIUI U y4€Ta HHTEPECOB;

. CJIyLIATh MapTHEPA;

. (bopMynupoBaTh, APryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

npeomemmubie:
IIpeaMeTHBIM Ppe3yJbTaTOM M3y4YeHUsl Kypca sBjsercsd Cc(OPMHPOBAHHOCTH
cJIeYIOIUX YMEHMI:

* TIOJIb30BATHCS TEOMETPHUECKUM S3BIKOM JUTS OTIMCAHUS TTPEIMETOB OKPYKAIOIIETO MUPA;

* pacro3HaBaTh T€OMETpPHUYECKUE (PUTYPBI, pa3nuyaTh UX B3aUMHOE PACIIOJIOKEHHE;

* u300pakaTb TEOMETPUYECKHE (HUTYPHI; BBIIOIHATH YEPTEKH MO YCIOBUIO 3a/1auH;
OCYILECTBIIATH MpeoOpazoBaHus Guryp;

* pacmo3HaBaThb Ha YepTeXax, MOJAENIX M B OKpyXKaroleld 0OCTaHOBKE OCHOBHBIE
POCTPaHCTBEHHBIE TeJa, U300pakaTh UX;

* B IIPOCTEHIINX CIYy4asX CTPOUTh CEUECHHUs U pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

* TMPOBOAUTH ONEpalMU HaJ BEKTOPAMH, BBIYUCIATH JJIUHY U KOOPAWHATHI BEKTOpA, YroJ
MEX/y BEKTOPaMH;

* BBIUUCIIATh 3HAYEHUS] T€OMETPUYECKHUX BETUYMH(JUIMH, YIJIOB, IUIOIIAAEH, 00bEMOB); B
ToM uyucie: g yriaoB or 0 nmo 180° ompenenars 3HaYeHUS TPUTOHOMETPHUUECKHX
GyHKIMH 1O 3aaHHBIM 3HAYEHUSM YTJIOB; HAXOJIUTHh 3HAUEHHS TPUTOHOMETPHUYECKUX
(GyHKLIUH 0 3HAYEHUIO OJHOM M3 HUX, HAXOJUTb CTOPOHBI, YIJIbI U BBIUUCIATH IUIOIIAH
TPEYroJbHUKOB, JJIMHBI  JIOMAaHBIX, JYyI' OKPYKHOCTH, IUIOIIaied  OCHOBHBIX
reoMeTpuueckux (puryp u Guryp, COCTaBICHHbIX U3 HUX;

* pemiatb TeOMETPUUECKHUE 3a/1a4H1, ONUPAsCh Ha U3yYEHHbIE CBOMCTBA (DUTYp M OTHOIICHUH

MEXIy HUMH, TIPUMEHSS JIOTIOJHUTENbHBIE IIOCTPOCHUS, alreOpanveckuii u
TPUTOHOMETPHUYECKHIA ammapar, paBuiIa CAMMETPHH;



* MPOBOJAUTH JIOKA3aTEbHBIE PACCY)KIEHUS NPU PELICHUU 3a]ad, MCIOJb3ysl U3BECTHBIC
TEOpeMbl, 00HAPYKUBasi BOZMOKHOCTH JUIsl UX UCIIOJIb30BaHMUS;
* pelaTth OpOoCTeHIlINE IUIAHUMETPUUECKHE 33]1a4l B IPOCTPAHCTBE.
HUcnonb3oBars npuodpeTeHHbIe 3HAHUS W YMEHHUS B NMPAKTHYECKOH 1esiTeJIbHOCTH U
MOBCEIHEBHOM KM3HU J1JIS:
* ONMCAHHA PEAIBHBIX CUTyalluil HA A3BIKE FCOMETPUH;
* pacyeToB, BKIIOYAIOLIUX IPOCTEHIINE TPUTOHOMETPUUECKUE (POPMYIIBI;
* pELICHUS Te€OMETPUUECKHUX 3a/1a4 C UCIOJIb30BAHUEM TPUTOHOMETPUH;
* peleHus MPaKTUYECKUX 3ajad, CBA3aHHBIX C HAXOXKICHUEM I'€OMETPUUYECKUX BEIMUUH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEJICTBA);
* IOCTPOEHHUH C MOMOILBIO FTEOMETPUUECKUX UHCTPYMEHTOB (JIMHEIKA, YTOJIbHUK, LIUPKYJIb,
TPAHCIIOPTHUP).
B pe3ynbrare u3ydeHus reoMeTpun  00ydaroUuiics HAYYMTCS:
Harnsinaasi reomerpus
1) pacrio3HaBaTh Ha yepTexkax, pUCYHKaxX, MOJEISIX U B OKPYKAIOLIEM MHpE IUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
2) pacro3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTIO NapasuleIenunena;
3) onpenensaTh MO JMHEHHBIM pazMepaMm pa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mepbl caMOi
¢Gurypsl 1 Ha060pOT;
4) BBIYUCIATH 00BEM MPSAMOYTOIBHOTO Mapaliesienuneaa.
OOyyJaromuiics noayYum 603IMOHCHOCHLb:
5) sbruucsames 06bEMbI NPOCMPAHCMEEHHBIX 2€OMEMPUUECKUX PUSYp, COCMABNIEHHbIX U3
APAMOY20IbHBIX NAPALIENenUneo0s;

6) yenyoums u pazeumev npeocmasieHuss O HPOCMPAHCMBEHHBIX —2e0MempUdecKux
Queypax;

7) npumensime noHamue pazgEpmKU Oisi BbINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne purypsi

OOyuaromumiicss Hay4uTCs:

1) mosb30BaThCS A3BIKOM F€OMETPUH JJIsi OMMCAHUS IPEIMETOB OKPYKAIOLIET0 MUpa U UX
B3aMMHOTO PACIIOJIOKEHHUS;

2) pacno3HaBaTh M M300pakaTh Ha YepTekax M PUCYHKaX reoMeTpuyeckue (GUrypbl U ux
KOH(UTypaluu;

3) HaxXOIUTh 3HAYCHHS [UIMH JIMHEHHBIX JIEMEHTOB (UTYp M MX OTHOIICHHS, TPATYCHYIO
mepy yrioB or O go 180°, mpumeHsisi ompeneneHus, CBOMCTBAa W NpPU3HAKU (QUIYp M HX
AJIEMEHTOB, OTHOIIEHUsI (uryp (paBEeHCTBO, MOJA00ME, CUMMETPHUHU, MOBOPOT, MapaiieIbHBINA
MIEepPEHOC);

4) orepupoBaTh C HAYAJIbHBIMH MTOHATUAMHU TPUTOHOMETPHH

Y BBITIOJTHATH 3JIEMEHTAapHbIE ONepaluil HaJ (QyHKIUSAMH YTIIOB;

5) pemaTh 3ajJjauyd Ha JI0OKAa3aTeIbCTBO, ONMMpasch Ha HW3y4YCHHbIE CBOWCTBA (uryp u
OTHOILIEHUHA MEXy HUIMH U TIPUMEHSISI H3y4YE€HHBIE METO/IbI JI0KA3aTEeNbCTB;

6) pemarb HECIOXHBIE 3a7aud Ha I[OCTPOCHHE, NPHUMEHSS OCHOBHBIE aAJITOPUTMBI
MOCTPOEHHUS C IOMOIIbIO LIUPKYIISI U TUHEUKH;

7) pewmaTh NpocTenine MIaHUMETPUYECKUE 3aa4d B IPOCTPAHCTBE.



OOyuaronuiics noIyuum 603MOMCHOCHLb:

8) osrademv memodamu pewteHust 3a0ay HA GbIYUCTEHUS. U OOKA3AMENbCMEA: MemoOOM
om NPOMUBHO20, MemodOM Nnooodus, MemoooM nepebopa 6apuaHmos u MemoooM
2e0MempudecKux Mecm modex,

9) npuobpecmu onvim npumMeHenus aneedPauiecKko20 u MpPUOHOMempULecKo20 annapama
U udetl O8UNCEHUs. NPU PEULEHUU 2eOMEMPULECKUX 3A0aU,

10) osrademv mpaduyuonnoli cxemou peweHus 3a0a¥ HA NOCMPOCHUEe C NOMOUDBIO
YUPKYA U TUHEUKU: AHAIU3, NOCMpOeHUe, 00KA3ameabCmeo U UCCIe008aHUe,

11) nayuumocs pewamv 3a0auu HA NOCMPOEHUE MEMOOOM 2eOMempUecKo20 Mecmd
MOoYeK U Memooom noooous;

12) npuobpecmu onvim ucciredosanusi c8oOUCME NIAHUMEMPULECKUX DUSYD € NOMOUBIO
KOMNbIOMEPHBIX NPOCPAMM.

H3mepenne reomeTpu4ecKuxX BeJTUYHH

OOyuaromuiics Hay4YuTCs:

1) ucnonap30BaTh CBOWMCTBA M3MEPEHUS IJIUH, IJIOMAAEH U yIJIOB MPH PEIICHUU 3a]ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTMHBI OKPYKHOCTH, JITMHBI IyTH OKPY>KHOCTH, TPAyCHONH MEpHI
yrina;

2) BBIYMCIATH JUITMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M WX YIJIBI, UCHOJB3YsS (OPMYIIBI
JUTHHBI OKPY>KHOCTH U JUTMHBI TyTH OKPY>KHOCTH, (DOPMYJIBI TUIOIIAACH GUryp;

3) BBIUHCIATH IUIOMIANX TPEYrOJIHHUKOB, MPSIMOYTOJBHUKOB, IapajuIeIOrpaMMOB,
Tpamneuuii, KPyroB U CEKTOPOB;

4) BBIYUCTATH ATUHY OKPYKHOCTH, TMHY AYTH OKPY>KHOCTH;

5) pemath 3a1a4M Ha JOKA3aTENbCTBO C MCIOIB30BAaHUEM (DOPMYI JUIMHBI OKPYKHOCTH U
JUTMHBI IYTH OKPYKHOCTH, GOpMYI TIoImaneil puryp;

6) pemaTth MPAKTHYECKHUE 3a/1a4¥, CBA3aHHBIC C HAXOXKJICHUEM I'eOMETPUUICCKUX BEIIMYHH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

OOyuaromuiicst ROJIYYUm 603MOHCHOCHIb:

7) svluucisames naowaou Gueyp, CoCmasieHHvlx u3 08yxX uiu Oojee Npsimoy20ibHUKOS,
napanienlocpammos, mpeyeoibHUKos, Kpyea u cekmopa,

8) ebiuuciams nAOWAOU MHO20Y20NbHUKOS, UCHONb3YS OMHOWEHUS PABHOBEIUKOCTU U
PABHOCOCMABIEHHOCTU,

9) npuobpecmu onvim npumenenus aneedpauieckKo20 u MpueOHOMempULecKo20 annapama
U uoetl 08UNCEHUs NPU peuleHUU 3a0ay Ha GblYUCIeHUe NIoWadel MHO20Y20lbHUKO.
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Pa3nen 4. TemaTndeckoe NJIaHUPOBAHUE

No | HazBanue Tembl
H/ | (pa3nena)

Komnaect
BO 4acoOB

Conepxanue
yueOHOro MaTepHuaia

XapaKTepI/ICTI/IKI/I OCHOBHBIX BUJI0OB
JACATCIIBHOCTHU

I. | IloBTOpeHHme
Kypca 7 Kiacca

24.

IToBTOpEenue kypca 7
KJIacca.

2. | YeTblpexyroiabHU
K1

14 4.

MHOroyro1bHUKH.
ITapamienorpamm u
Tpamnenus.
IIpssMOyTONIBHUK.
Pom0.

Ksanpar.

Pemenue 3anau.
Kontponsnas pabora
Nel.

YMeTb 00BIACHUTD, UTO TAKOE
MHOT'OYTOJIbHUK, €TO BEPLIMHBI,
CMEXHBIE CTOPOHBI, THaTrOHAJIH,
n300pakaTh U pacro3HaBaTh
MHOTOYTOJIbHUKH Ha YepTexax;
MIOKa3bIBaTh JIEMEHTHI
MHOTOYTOJIbHUKA, €T0 BHYTPEHHIOIO 1
BHEIIHIOK 00J1acTH; (GOPMYINPOBATh
OTIpe/iesIeHHE BITYKIIOTO
MHOTOYTOJIbHUKA; H300pakaTh 1
pacro3HaBaTh BHITYKIIBIC U
HEBBITYKJIbIE MHOTOYTOJIbHUKH;
(OpMyIHPOBATh U JOKa3bIBATH
YTBEPKJICHUE O CYMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA;
OOBSICHATH KaKKE CTOPOHBI
(BEpIIMHBI) YETHIPEXYTOIBHIKA
Ha3bIBAIOTCS TPOTHBOIIOIOKHBIMHU;
(hopMyJIMPOBAaTh ONPEEICHUS
napasuresiorpaMMa, Tpareyy,
paBHOOEAPEHHON U MPAMOYTOIBHOMN
Tpanenui, NpsIMOyTroIbHUKA, poMOa,
KBaJipaTa; n300paxkatb U
pacno3HaBaTh 3TH
YeThIPEXyTrOJIbLHUKH; (POPMYIUPOBATH
U JIOKa3bIBaTh YTBEPKACHUS 00 UX
CBOMCTBaxX M NPU3HAKAX; peraTh
3a]]auu Ha BBIYHCIICHUE,
JI0Ka3aTeNIbCTBO M MMOCTPOCHUE,
CBSI3aHHBIE C STHMH BUIAMH
YeTBIPEXYTOJIbHUKOB; OOBSICHSTS,
KaKHe JIBE TOUYKH Ha3bIBAIOTCS
CHMMETPUYHBIMH OTHOCHTEIIBHO
MIPSAMOH (TOYKH), B KAKOM CIIydae
(urypa Ha3bIBaCTCS CHMMETPHYHOMN
OTHOCHUTEJIFHO MIPSIMO# (TOYKH) U YTO
TaKoe OCh (IIEHTP) CUMMETPHH;
NPUBOANTH IPUMEPHI HUTYD,

00T aroIX 0ceBOH (LIEHTPATBHOM)
CUMMETPHEH, a TaK)Ke IPUMEPHI
0CEBOM U LIEHTPAILHONH CUMMETPHH B
OKpYy’Karomei Hac 00CTaHOBKE.

3. | Inomans

14 4.

IInomans
MHOT'OYTOJIbHUKA.
ITnomanu
rapajuiesorpaMmma,

YMeTb 00BSICHHUTD, KaK TTPOU3BOTUTCS
HU3MEpPEHHUE MIoIAaei
MHOTOYT'OJIbHUKOB; (POPMYJIHPOBATH
OCHOBHBIE CBOMCTBA IUIOIIAACH U
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TPEYrOJbHUKA U
Tparenuy.

Teopema Iudaropa.
Pemenue 3amau.
KontponbHas pabora
Ne2.

BBIBOJMTH C UX MOMOIIBIO (pOpMyIIBI
IoIIaiel IpSIMOYTOJIbHHKA,
pajijiesiorpaMMa, TPeyrojibHUKa,
Tpanenun; GopMyIupoBaTh U
JTIOKa3bIBaTh TEOPEMY 00 OTHOIIEHHUH
IJIOIIAEH TPEYTOJIbHUKOB,
HMMEIOIIUX [0 paBHOMY YTIIY;
(hopMynHpOBaTh U 10Ka3bIBAThH
teopemy Iludaropa u o6patHyto eif;
BBIBOAMTH popmyity ['epoHa aiist
IUIOIIAAN TPEYTONbHUKA; PeIaTh
3a/1a4¥ Ha BBIYUCIICHUE U
JTOKa3aTeNbCTBO, CBA3aHHBIE C
(dhopMynaMu momaaeH U TEOPEMOit
ITudaropa

[Tomo0OusIE 19qy. Omnpenenenue OOBSICHATH ITIOHATHE
TPEYTrOJABHUKH TOJI00HBIX HPONOPIHOHATBHOCTH OTPE3KOB;
TPEYTOJIbHUKOB.
IIpi3saKy noao6us (bopMyIHpOBaTh ONPENEIICHUS
TPEYTONbHUKOB. MOJOOHBIX TPEYTOJHLHUKOB U
Konrponenas padora | koadduuuenra nonoous;
Ne3. (dhopMynHpoOBaTh U 10Ka3bIBAThH
[Tpnmenenne TEOPEMBI: 00 OTHOIICHHH IUIOIIAEH
nozo6m K MOZOOHBIX TPEYTOJIBHUKOB, O
JI0Ka3aTeNILCTBY ’
TEOpEM U PELICHHUIO IpU3HAKaX MOA00US TPEYTOJIbHUKOB,
3amad. 0 CpelHel IMHUY TPEYTOJIbHUKA, O
CooTHoIIeHHE MEXKTY NEePECCUYCHUM MEIMAH TPEYrOJIbHUKA,
CTOPOHAMH U YTIIAMH | o 1poopIMOHAIBHBIX OTPE3KAX B
TPAMOYTOILHOTO HPSIMOYTOJILHOM TPEYTOJIbHUKE;
TPEYTOJIbHHKA.
Pemrenne 3anau. OOBACHATH, YTO TAKOE METOJ NOA00US
KontponbHas padora | B 3aJayax Ha ITIOCTPOEHHE, U
Ned. IPUBOUTH PUMEPHI IIPUMEHEHUSI
3TOTO METO/Ia; O0BACHATH, KAK MOKHO
UCTIONIB30BaTh CBOMCTBA MOAOOHBIX
TPEYTOJIbHUKOB B U3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSICHATS,
KaK BBECTH MOHATHE MOAO0OUS ISt
MIPOM3BOJIBHBIX (GuUryp;
(bopMyIHpOBaTh ONpee/ICHUE U
WILTIOCTPUPOBATh OHATHE CHHYCA,
KOCHHYCa ¥ TaHT'€HCa OCTPOTO yIiia
HPSIMOYTOJILHOTO TPEYTOJIbHUKA,;
BBIBOJIUTH OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIAECTBO U
3HAUCHHUS CHHYCa, KOCHHYCA U
TaHreHca ais yraos 30°, 45°, 60°;
pemiats 3aa4u, CBSI3aHHbIE C
0J00MEeM TPEYTOJIbHUKOB
OKpy>XHOCTh 16 u. Kacarenbnas k Hccnenosars B3auMHOE

OKPY>KHOCTH.
IlenTpanbHbie 1
BIIMICAHHBIC YTJIBL
YeTtpipe
3aMevaTesbHbIC TOYKU
TPEyTOJbHUKA.
Brniucannas u
omMCcaHHas
OKPY>KHOCTH.

pacroyoKeHue NpsIMor U
OKPY>KHOCTH; (POpMYITHPOBAThH
OIpeeJIeHUE KacaTeIbHOU K
OKpYXXHOCTH; (POPMYIIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE
KacaTelnbHOH, O IPU3HAKe
KacaTelxbHOM, 00 0Tpe3Kax
KacCaTCJIbHBIX, TPOBCICHHLIX 13
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Pemenne 3agad.
KonTponbHas pabora
No5.

OJTHOH TOYKH; (OPMYJINPOBATH
MIOHSTHE [IEHTPAIBHOTO yTJia U
rpaxyCHOM MEpHI IyTH OKPY>KHOCTH;
(hopMynHpOBaTh U 10Ka3bIBAThH
TEOPEMBI: O BIIMCAHHOM YTJIE, O
MIPOM3BEIEHUH TTePECEKAFOIINXCS
X0opI; GOpMyIUpPOBATh U JOKA3hIBATh
TEOPEMBI, CBSI3aHHBIE C
3aMedaTeNlbHBIMA TOYKaMu
TPeyrojbHHUKA: 0 OMCCEKTpHUCE yIiia U,
KaK CJI€ICTBHE, O NIEPEeCceUEeHUH
OHCCEKTPUC TPEYTOIBHHKA; O
CEpEeIMHHOM MEPIEHANKYIIAPE K
OTpPE3KY U, KaK CIIEICTBUE, O
MIEPECEUCHUH CEPEIMHHBIX
MIEPIICHIUKYIISPOB K CTOPOHAM
TPEYroJbHHKA; O MEPECCUCHUHN BBICOT
TpeyroJbHUKA; (OPMYINPOBATD
ONpeIEICHUS OKPY>KHOCTEH,
BIHUCAaHHBIX B MHOTOYT'OJIbBHUK 1
OIMCAHHOW OKOJIO MHOTOYTOJIbHHKA;
(hopMypoOBaTh U TOKA3BIBATH
TEOpEMBI: 00 OKPYKHOCTH,
BIIUCAHHOW B TPEYTOJIBHHK; 00
OKPYKHOCTH, OIIUCAHHOU OKOJIO
TPEYTOJBHHUKA; O CBOWCTBE CTOPOH
OIMMMCAaHHOI'0 YCThIPECXYTI'OJIbHUKA; O
CBOMCTBE YTJI0B BIIMCAHHOTO
YEeTHIPEXYTOJIFHUKA; PEIIaTh 3a]a9n
Ha BBIYUCIICHHUE, TOKA3aTEILCTBO U
MOCTPOEHUE, CBA3AHHBIE C
OKPY>KHOCTBIO, BITMCAHHBIMU 1
OMHMCaHHBIMU TPEYTOJIbHUKAMHU U

YCTBIPCXYT'OJIbHUKAMU
[ToBTOpenue 2.
HUroro 68 u.
I'padpux KOHTPOIBLHBIX PadoT
No Tema [ara Jara o
npoBeneHuss | dakrty
1 KonTponbnas padora Ne 1 «HeTblpeXyronbHUKN 20.10
2 KonTponbnas padota Ne 2 «Ilnomaas» 20.12
3 KonTponbnas padorta Ne 3 «[Ipusnaku nogo0us 26.01
TPEYTOJIbHUKOBY
4 KonTponbnas padorta Ne 4 «IIpumenenue teopem o 9.03
110JT00OMH TPEYTOJLHUKOB K PEIICHUIO 33/1a1»
5 Kontponbras padota No 5 «OKpy)HOCTH 18.05
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JIMCT n3MeHEeHU B TeMATHYeCKOM MJIAHUPOBAHUHU

No Hara N3menenwus, [Tpuuuna [Ipumeyanue
BHECEHHbBIC B

KTII

Pa3nes 5. YueOHo-MeTOqMYECKOE M MaTePHAJILHO-TEXHHYECKOe o0ecnieyeHne
Jus1 yaammxest

1L Amanacsn JI.C, bymyzos B.®., Kaoomyes C.b., Ilosusax 2.0, FOouna U.H. 'eomerpus. 7—9
KJacchl: Y4ueOHUK Ji1s 001eobpa3zoBaTenbHbIX yupexkaeHuii. M: IIpocsemienue, 2018 r.
st yuurens

1 Amanacsn J1.C, Bymysos B.®., Kadomyes C.b., Ilosusax D.I"., FOouna U.HU. T'eomerpus. 7—9
KJacchl: Y4ueOHUK Ji71s 001eodpa3zoBaTenbHbIX yupexkaenuit. M.: [Ipocsemenune, 2018 r.

2. Amanacsan JI.C, Bymysos B.®@., [naskoe FO.A., FOouna U.U. I'eomerpust: Pabouas Terpanpb s 8
kiacca. M.: [Ipoceemenue, 2018 r.

3.3us b.I, Meiinep B.M., baxauckuii B.®. 3amaunm mo reomerpun mis 7—I11 kmaccoB. M.:
[Tpoceemenue, 2004.

4.3u¢ b.I, Meiinep B.M. JlupakTHdeckue MaTepuaibl IO TEOMETpUHM Uii 8 Kiacca. M.:
[Ipocsemenue, 2018 r.

5. Tectel o reomerpuu: 8 kiacc: k yueonuky JI.C.AranacsiHa u np. «['eomerpusi. 7-9». M.:
[Ipoceemienue / A.B.®@apkos. — M.: U3narenpuctBo «Jx3amen», 2018 T.

4.Epmosa A.Il.,I'ono6oponsko B.B.,Epmosa A.C. CamocTosiTebHBIE U KOHTPOJIbHBIE PaOOThHI
o anredope u reometpun s 8 kinacca. — M.,: Unekca. XappkoB: ['mmuazus,2001,-160c.

6./Imanacsan JI.C., Bymysoe B.®@., [ nasxkoe FOA.y Hexpacos B.b.y FOouna U.H1. VI3yueHune reomer-
pun B 7—9 xmaccax: Metoaudeckue pexkoMeHnanuu KydeOHuky. Kuura s yuutens. M.:
[Ipocsemenue, 2003.

7. JInmeinos I[1.U. T'eometpusi, 7—9 xnaccel. Tectsl: YueOHO-MeTommueckoe nmocodue. M.: Jlpoda,
2000.

8. 36asun JI.M. HoBble KOHTPOJIbHBIE U MIPOBEPOUHBIE pabOTHI 10 reoMeTpun. 7—9 Kiacchl. M.:
Hpoda, 2002.

9. l'aspunosa H.®. Tloypounsie pa3paboTku 1o reometrpuu. 8 kimacc. M.: BAKO, 2010.



10.Kykapyesa I'.M. COOpHUK 3a/1a4 TI0 TEOMETPUH B PUCYHKaX U Tectax. M.: AxkBapuym [ UIIIIB,
1998

udposbie 0OpazoBaTe/ibHbIE pecypChl

1. Yuurensckuii noprain http://www.uchportal.ru

2.TTopras roToBeIX Ipe3eHTaluii hitp://prezentaci.com/

3.Enunas xomrekius nudpoBeix 06pasoBaTenbHbIX pecypcos http://school-collection.edu.ru

4.3aBy4-undo http://www.zavuch.info//
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Pa3nen 5. KajnenaapHo-temaTuyeckoe njiaHupoBaHue. 8 Kjiacc reomeTpusi.

Ner./t

Tema ypoka

KonmuectBo yacos

[ata npoBeneHust ypoka

Jara
(hakTHIECKOTO
[IPOBEECHUS

ypoka

IIpuunna
KOPPEKTHPOBKH
KaJIeH/IapHO-
TEMaTHIECKOTO
IJTAHUPOBAHUS

1. IloBTOpeHue. 2 4

1.1 IToBTOpenue kypca 7 kiacca. 1 1,09
1.2 ITosTOpeHwue Kypca 7 Kiacca. 1 6,09
2. YeTbIpexyroJabHuKkM 14 4

2.1 MHOTOYTOJTbHUKH 1 8,09
2.2 MHOTroyroNnbHUKH 1 13,09
2.3 [NapannenorpamMm 1 15,09
2.4 [pu3Haky mapajienorpamMma 1 20,09
2.5 Pemenne 3agau mo teme «Ilapamierorpamm» 1 22,09
2.6 Tpanenus 1 27,09
2.7 Teopema Paneca 1 29,09
2.8 3aaui Ha HOCTPOEHUE 1 4,10
29 [psmMoyronsHUK 1 6,10
2.10 Pom6. KBaspar. 1 11,10
2.11 Pemenue 3agau no teme «lIpsimoyronsHuk. Pomo. 1 13,10

KBagpar»
2.12 OceBas U LeHTpaJIbHAs CUMMETPUU 1 18,10




2.13 KonTtpoabHas paéora 1. UeTbIpexyroJbHUKH 1 20,10
2.14 Penrenue 3anau 1 25,10
3. Ilnomans 13 4
3.1 [Tnomaabs MHOTOYTOIBEHUKA 1 27,10
3.2 [Tnommane npssMOyToIBHIKA 1 10,11
3.3 [Tomanp napanieaorpaMmma 1 15,11
34 [nommanp TpeyroabHUKa 1 7.1l
3.5 IInomanp TpeyronabHUKa 1 22,11
3.6 [Tnomane Tpanenun 1 24,11
3.7 Penrenue 3a/1au Ha BEIYMCIICHHE TUIOMAAEH Quryp 1 29,11
3.8 Pelenue 3a1a4 Ha BEIYMCIIEHHE TUIOIAEH GUryp 1 112
3.9 Teopema [Iudaropa 1 6,12
3.10 Teopema, obpatHas Teopeme Iludaropa 1 8,12
311 Pemenue 3anau no teme «Teopema [Tudparopar» 1 13,12
3.12 Pemenue 3anau 1 15,12
3.13 Kontposnbnas pagora 2. Ilnomann 1 20,12
4. ITonooHbIe TpeyroabHuku 19 4
41 OnpejiesieHne mog00HbIX TPEYTOIbHUKOB 1 22,12
4.2 OTHOIIEHHE IUIOMAAEN MOI00OHBIX TPEYTOJbHUKOB 1 27,12
4.3 TepBblif IPU3HAK MO00MS TPEYTOEHUKOB 1 29,12
4.4 Pemenue 3a1a4 Ha TpUMEHEHNE TIEPBOTO IMMPU3HAKA 1 12,01
110/100Ms1 TPEYTOJIBHUKOB
4.5 " . 17,01
BTOpoii u TpeTHii IPU3HAKK M000HS TPEYTOIBLHUKOB 1
4.6 Pemrenune 3amay Ha mpuMEHEHHE IPU3HAKOB ITOT00MS 1 19,01
TPEYTOJIBLHUKOB
4.7 Penrenue 3a1au 1 24,01




4.8 KonTpoabnas padora 3. Ilpuznaxu nogooust 1 26,01
TPeYroJibHUKOB

4.9 CpenHsist TMHHS TPEYTOJIbHUKA 1 31,01

4.10 CBOMCTBO MeIMaH TPEYTOJILHUKA 1 2,02

411 [IpomnoprmoHaabHBIE OTPE3KH B MPAMOYTOIBHOM 1 7,02
TPEYrOJbHHUKE

4.13 HsmepuTtenbHbie pabOThI HA MECTHOCTH 1 9,02

414 3ama4yn Ha IOCTPOCHUE METOIOM I10100Hs 1 14,02

4.15 CuHyc, KOCHHYC B TAaHT€HC OCTPOTO yIJia B 1 16,02
MPSIMOYTOJILHOM TPEYTOJBHUKE

4,16 3HaveHUs CHHYCa, KOCUHYCa U TAHT€HCA IS YTJIOB, 1 21,02
paBHbIX 30°, 45° u 60°

4.17 CooTHOIIEHUS MEXAY CTOPOHAMH H yTJIAMH B 1 28,02
TPEYrOJbHHUKE

4,18 Pemenne 3anau 1 2,03
Pemenne 3agau 1 7,03

4.19 Kountpoasnas padora 4. [IpumeHeHue Teopuu o 1 9,03
NMOoJ00UH TPEYTOJIbHUKOB NMPH PelleHUH 32124

5. OxpyxHocTb 17 4

51 OxpyxHocTs. KacarenpHast K OKpYKHOCTH 14,03

5.2 KacarenbHas K OKpY»KHOCTH 1 16,03

5.3 KacarenbHas K OKpY»KHOCTH 1 21,03

54 4,04

I'pagycHas Mepa Iyry OKpY>KHOCTH 1
2.5 Teopema 0 BIIMCAHHOM yTJie 1 6,04
5.6 11,04
Teopema 00 oTpe3Kax MepeceKaromuXcs Xop, 1
5.7 Pemenne 3amau mo teme «LleHTpanbHBIE U BIIMCAaHHBIE 1 13,04

YIJIBI»




5.8 CBOMCTBO GUCCEKTPHCHI yIIia. 1 18,04

5.9 CepeIMHHBIIA HePIEeHIUKYJIAp 1 20,04

5.10 Teopema 0 ToUKe MepecedeH sl BLICOT TPEYToIbHUKA 1 25,04

5.11 Brucanuas oKpy»KHOCTb 1 27,04

5.12 CBOMCTBO ONHCAHHOTO YETHIPEXYTONbHUKA 1 2,05

5.13 OnvcanHas OKpy»KHOCTb 1 4,05

5.14 CBOWCTBO BIIMCAHHOTO YETHIPEXYTOJIbHHUKA 1 11,05

5.15 CBOWCTBO BIMCAHHOTO YETHIPEXYTOJIbHHUKA 1 16,05

5.16 KonTtpoabnas padora 5. OKpyKHOCTH 1 18,05

5.17 Pemenue 3anau 1 23,05

6.IloBT

openne

Su

6.1 [ToBTOpenne o Temam «HeThIpexXyroIsHUKI, 1 25,05

«ITnomanab»

6.2 [oeropenue no Temam «IlogoOHBIE TPEYTONBHUKIY, 1 30,05

«OKpYKHOCTB
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