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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeUYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacroOKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00Yy4arOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJIMPOBATh OOpaTHbIE
yrBepxkacHus. Oco0oe 3HAaYeHHWE JOoKa3aTellbHAas JIMHUS MMEET s YriIyOnEHHOro M3ydeHUs
MaTEMaTHUKH.

[lenbto M3y4eHHsT TEOMETPUHU SIBJISETCA MCIONb30BaHUE €€ KaK HHCTPYMEHTa IpuU
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUYECKUX 3a/ady, BCTPEYAIOLIUXCS B pealbHOU
xu3HU. OOy4aromuics JODKEH HAYYHUTHCS OMPENESITh T€OMETPUIECKYI0 (PUTypy, ONUCHIBATH
CIIOBaMU YepTEX MM PUCYHOK, HAWTHU IUIOMIAAb 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBAThH
HEOOXO/UMYIO0 JUIMHY ONTOBOJOKOHHOIO Kaless uiau TpeOyemble pasMmepbl rapaxa ais
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUHM I'€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aloUMiicss y4MTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOT'O Pe3y/bTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOTO M3yuyeHHUs] T€OMETPUHM COCTOUT B TOM, YTO
oOyuyaroluecss He MPOCTO 3HAKOMSTCS € ONpeAeAEHHBIMU MOHATHUSAMH, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByromMe TeMbl HporpaMMmbl 0a30BOTO Kypca I€OMETpPHM H3ydaroTcs Ha Oojee
riyOOKOM ypoBHe, a oOydvaromuecss HpUOOpeTaroT yMEHHs, IMOMOTalollie HM YBEPEHHO
IIPUMEHATH CBOM 3HAHUS HE TOJBKO B MAaTEMATHUKE, HO U B CMEXKHBIX IIPEAMETAX, MPEXKIE BCETO
¢uszuke u HHOpPMATHKE, a TaKXKE€ IMOJIb30BAaThCS MOJYYEHHBIMU 3HAHUSIMH IPU PELICHUU
MPAKTUYECKHX 3ajau.

CornacHo yuyeOHOMY IuUTaHy B 7-9 Kiaccax u3y4aercs YriayOs€HHBIH ydeOHbIH Kypc
«I'eoMeTpusi», KOTOPBIA BKIIIOUAECT CJIEAYIOLIME OCHOBHBIE pasnensl coaepxkanus: «Hauvama
reoMerpun»,  «TpeyroapHukm», «OxpyxHOCTb»,  «HeTblpéxyronbHuku», «llomobuey,
«2neMeHThl TpuroHomerpum», «lIlnomamn», a Takke «Metoa KoopauHaT», «BekTopb»,
«[IpeobpazoBaHMs IIOCKOCTH.

Ha uzyuenne yuebHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kinacce — 102 vaca
(3 gaca B Hepeno), B 8 kimacce — 102 vaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

1. COAEP) KAHUE OBYYEHMUSA
7 KIIACC

Hauyana reomerpun

HcTopusi BO3HMKHOBEHHS M DPa3BUTHS reoMeTpud. HauanbHble NOHATHS T'€OMETPHUH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 akcHome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICICHUH.

B3anmHoe pacnosioxkeHue To4ek Ha mpsMoid. M3MepeHue IIMHBI OTpe3Ka, PacCTOSHHUE
MEXIY TOUKaMHU.

[Tonmymnockocts U yros. Buasl yrios. M3mepeHue BenuduH yIiioB. BepTukanbHble U
cMexHble yriuel. [lapamiensHble M NEpHeHIUKYJISApHBIE NpsAMblE. PaccTosiHME OT TOYKH 110
npsimoid. buccektpuca yria.



Jlomanas. Buabsl nomanbix. JlimHa < somaHoil.  MuoroyrosbHuku. Ilepumerp
MHOTrOYrojbHUKa. [IoHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOI'OYTOJIbHUKAX.

[lepBUYHbIE TPEICTABICHUS O PAaBEHCTBE QUTYDP, UX PACHIOJIOKECHUU, CHMMETPHH.

[Ipocretimue noctpoenus. THCTpyMEHTHI 1Sl U3BMEPEHU U TOCTPOCHHUIA.

TpeyrojibHuKN

Buner TPEYrOJIbHUKOB! OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYIIOYT'OJIBHBIE,
paBHOOEIpEHHBIC, paBHOCTOPOHHUE. MennaHa, OMCCEKTprca U BHICOTA TPEYTrOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. IlepBblii M BTOpPOW HNPU3HAKKM PABEHCTBA TPEYIOJIbHUKOB.
PaBHOOeIpeHHbIE TPEYrOJbHUKA M UX cBOMCTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEYrOJbHUKA.
Tperuil npU3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHo1IEHNs MEXly CTOPOHAMU U yrjiaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojabHUKA.
HepaBeHcTBO 0 1TMHE JTOMAaHOM.

Cummetrpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOl cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapamnenbHOCTh MpPSIMBIX, UCTOPUUYECKHE CBEAEHUA O Tmocrynare EBkinaa v o poiu
JloGaueBcKOro B OTKPBHITUM HEEBKIMAO0BOM reomerpuu. CBOWCTBA M MPU3HAKH MapaljiebHbIX
npsimbix. CyMMa yriaoB TpeyrojibHUKa. BHemHue yribl TpeyrosibHuka. CymMma BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYIrOJIbHUKHA

[TpusHaky paBeHCTBa NMPSAMOYTOJBHBIX TPEYTrOJIBHUKOB. lleprneHaukynsp M HakIOHHas.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYTrOJbHHKA, MPOBEAEHHOM K  TUIOTEHY3E.
[TpstMmoyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

OxkpyKHOCTH

[ToHATHST OKPYKHOCTH M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, Ppajuyc,
JIMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacIionoKeHne OKpPYKHOCTH M npsiMoi. KacarensHas
U ceKymass K OKpYyXHOCTH. OKpyKHOCTb, BNHCaHHas B yrois. lIpocreiimme mocTpoeHus ¢
MIOMOUIBIO HUPKYJIS U TUHENKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTue 0 reomeTpudyeckoM mecte Touek. [Ipumeprl reoMeTpuyecKux MecT TOYEeK Ha
IJIOCKOCTH. buccekrprca yria u cepeMHHBINA NMEPIEHIUKYISP K OTPE3Ky KaKk re€OMETPUYECKHE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYToJIbHHMKA, €€ LEeHTp. MeToJ reoMeTpUYeCKMX MECT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

IMocTpoenusi ¢ NOMOLIBI0 HMPKYJISl U JIMHEHKHU

Uctopuueckue ceaeHus. OOOCHOBaHMS NPOCTEMIINX NOCTPOEHUHM, ATambl 3aJadyd Ha
MIOCTPOEHHUS, PELLIEHHUE 3a/1a4 HA IOCTPOCHHUE LIUPKYJIEM U JINHEHKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mnpu3Haku M cBoiicTBa. IIpsMOyronbHHMK, poM0O, KBaapar, HX
npu3Haku W cBoiicTBa. Tpamenusi. PaBHoOenpeHHast Tpameuus, €€ CBOICTBa W IPU3HAKH.
[TpstmoyronbHas Tpaneuus. CpeqHsis JIMHUS TPaNleLuu.

Cpenssisi mMHMSA TpEyroJbHHKA. MeETOon yIABOCHMsS MEIHMaHbl TpEyroibHHKa. Teopema o
[IEPECCUCHUH MEIMAH TPEYTOJIbHUKA.

Teopema Qaiieca, TeopeMa O NPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapuHboHa 1
IIPOU3BOJILHOTO YETHIPEXYTOJIBHUKA.



L{enTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[Tonobue TpeyrosbHUKOB, KO3phuIueHT mnomaoous. [Ipu3Haku mogo0ust TpPEyroibHUKOB.
[TpumeHneHue no1o0Us MU PEIICHUN T€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1au.

IInomann

[Tonsitme o momaau. CBolicTBa mom@aaei reomerpudeckux ¢uryp. Ilpocteitmume
dopMynbl UIA TUIOIIAAM TPEYrobHUKA, MapajuiesorpamMmma, pomba u Tpanenuu. [lmomanu
no100HbIX (puryp. OTHOIIEHHE TUIOIIa/Iel TPEYTr OJIbHUKOB.

Teopema Iludaropa

Teopema Ilucdaropa. IIpumenenue teopemsl Iludaropa mpu pemeHur NPaKTUIECKUX
3azad.

JJieMeHThl TPUTOHOMETPHH

CuHyc, KOCHUHYC, TAHT€HC M KOTAHI€HC OCTPOro yrja MpsSMOYTrOJIbHOTO TPEYroJIbHHKA.
Tpuronomerpuueckue ¢yHkuu yriaoB B 30°, 45° u 60°. IlponopuuoHalbHBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTOJIbHUKH, CBA3aAHHBIE C OKPYKHOCTBHIO

BnucanHble ¥ IIEHTpaJIbHBIE YIJIbl, YIOJl MEXKIY KacaTeIbHOH M XOpJAOH. YTIIbl MEXAY
XopAaMM M CEeKyIMMHU. BrnucaHHble ¥ ONMCAaHHBIE OKPY)KHOCTH TpPEYroJIbHUKA U
4yeThIpEXYroibHUKK. CBONCTBA M TpU3HAKU BIMCAHHOTO 4YETHIPEXYrosibHUKA. B3aumHoe
pacmosoxeHue JByX OKpyxHocred. Kacanwe okpyxkHocted. OOmue kacaTelbHble K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHMKOB

Cunyc, xocunyc, TaHreHc yriaoB oTr 0° go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TokaecTBO. PopMynbl puBeneHUs. Pemenue TpeyroinbHUKOB. Teopema KOCMHYCOB M TeOopeMa
CHUHYCOB. PemieHne mpakTH4eCKHX 3aad C HUCIOIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB. Pelienue 3a1a4 reoMeTpUYECKON ONTHKU.

Tpuronomerpuueckue GopMyisl JUIsl IUIOLAAN TPEYTroJbHUKA, apajierorpaMmma, pomoa,
Tpaneuun. @opmyia ['epona. @opMyiia MIOMIAANA BBITYKIOTO YETHIPEX YT OJIBHHKA.

IHoxo0Oue TpeyroibLHUKOB

Xopabl U OJ00HBIE TPEYroJbHUKH B OKPYKHOCTH. TeopeMa o NMpoU3BeIeHHH OTPE3KOB
XOpJ, TEOpPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJIpaTe KacaTeJIbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudeckux 3anad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Meroa koopauHaT

VYpaBHeHHe OPAMOM Ha IUIOCKOCTH. YTJIOBOM K03(puIMeHT u CBOOOTHBIN WileH, UX
reoMerpuueckuil cmpicia. [lapayienbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX (Yepe3 YrioBOMH
KO3 (ULIUEHT).

YpaBHEHHE OKpY)KHOCTU. HaxoxaeHue IiepecedeHUuN OKpPYKHOCTEH U MpPSIMBIX B
koopauHarax. dopmyna paccTossHUS OT TOYKM A0 npsmou. Ilnomans mapamienorpamMma B
KOOpJIMHATax, MOHATHE 00 OpHEHTHUPOBaHHOHM Iuiomanu. IIpuMeHeHne merona KOOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a1a4ax.

BekTops!

BexTops! Ha minockoctu. CliokeHUE U BBIYMTAHUE BEKTOPOB — IIpaBUiIa TPEYroJbHUKA U
napajuiesiorpaMMa. YMHOXEHHE BekTopa Ha uyucio. Koopawnatel BekTopa. CroxeHue u



BBIUNTAHNE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YMCIIO B KOOpAUHATaX. [IpuMeHeHne BeKTOpoB B
¢du3uke, HEHTp Macc.

[Tonsitne o OGasuce (Ha TwiockocTH). PasmokeHus BekTopoB 1o 0Oasmcy. CkansipHOe
IIPOM3BECHUE BEKTOPOB, T€OMETPUUYECKHI CMBICI U BBIPAKEHHE B JEKApTOBBIX KOOPJMHATAX.
JucTpuOyTUBHOCTD CKAJSIPHOTO Npou3BeAeHus. CKalipHOE MPOU3BENEHHUE U IPOELUPOBAHUE.
[IpuMeHeHrEe CKaJISIpHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKIAEHMS JUIMH U yIioB. PemieHue
FEOMETPUUECKUX 3a7au C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHUS.

JIIMHA OKPYKHOCTH M IJIOIIAAb KPyra

[TpaBuibHBIE MHOTOYrOIbHUKH. [linHa oKkpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYr OKpyxkHocreil. Ilmomane kpyra, cekropa, cerMmeHnra. Hcropuueckue
CBe/IEHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIAN KpyTa.

JIBMKeHHS IJIOCKOCTH

LlentpanpHas cummerpus. lLleHTpanbHO-cummeTpuuHble (urypsl. IloBopotr. OceBas
cuMMeTpust. Purypsel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. I1apanensHslii mepeHoc.

[TonsiTue nBuxeHuss U ero cpoiicTBa. PaBencTtBo Quryp. IlposiBienust cummeTpuu B
HOpUpOJie, JKUBOIUCH, CKYJIbNType, apxurekrype. Kommosuinuum apwkeHuil (mpocreiiive
npuMepsl). [lpumeHeHne B reoMeTpu4ecKkux 3a/1a4ax.

2. IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMbI YYEBHOI'O
KYPCA «'EOMETPHSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA
2.1 JUYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE Pe3yJbTAaThbl OCBOCHMS MPOrPaMMbl M0 MAaTEMaTUKE XapaKTEpU3YIOTCS B
YacTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

MpOSIBICHUEM HHTEpeca K MPOLUIOMY UM HACTOAIIEMY POCCHMCKOM MaTeMaTHKH,
LHEHHOCTHBIM OTHOILLEHWEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTMKOB W POCCHUHCKON
MaTeMaTUYeCKON MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBHIMIOJHEHHIO OOS3aHHOCTEH TpaKAaHWMHA M pealu3allid ero IMpas,
IPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHUH, TIPOTIEAYP TPa)kJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHHM MPaKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HANPaBIEHHOCTH, OCO3HAHHEM BXHOCTH MATEMaTUYECKOTr0 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU ISl YCIEITHON MPO(eCCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHUEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUA U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYeCKIe 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) ueHHoOCTEIl HAYYHOIO NMO3HAHUSA:

OpHEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHHUEM
MaTeMaTUYeCKON HaykKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAQYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEJICTBOM IIO3HAHUSI MHpA, OBJIAJICHUEM HAaBBIKAMU HCCIIEIOBATEIbCKON
JIeSATEIbHOCTH;

6) ¢usuyeckoro BocnUTaHUS, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECaX CBOETO 3/J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM JUJIS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpezbl, MIAHUPOBAHUSA IOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH cpebl, 0CO3HAHUEM TJI00AILHOTO XapaKTepa HKOJIOTHMUECKUX
poOJIeM U yTeH UX PEIICHHUS;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBHUSAM CONUAILHON U MPUPOIHOI CPebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
JroIed, MpuoOpeTaTh B COBMECTHOU JIEATEILHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHIIMH U3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (DOpMHpOBAHMHM HOBBIX 3HAHUH, (GOPMYTUPOBATH WJIEH, MOHSATHUSA,
TUNOTE3bl 00 00BEKTaxX U SBIEHUSX, B TOM YHUCIIEe paHee HEH3BECTHBIX, OCO3HABATH NE(MHUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

22.METANIPEJMETHBIE PE3YJbTATHBI

B pesynbrare OCBOCHHS MPOTPaMMBI MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTampelIMeTHbIe pe3yJbTaThl,
XapaKTEepU3YIOLIMEeCs  OBJIAJICHUEM  YHUBEPCAIbHBIMU  IO3HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCATHHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSAMH W YHUBEPCAIBHBIMU PETYISTUBHBIMU
JICICTBUSIMHU.

Ilo3naBaTebHBbIE YHHBePCcaIbHbIE YUeOHbIe 1eiCTBUS
ba3zoBble Jlornveckue 1ecTBUsA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHATUW, OTHOIIEHWH MEXIY TMOHATHAMH, (OPMYIUPOBATh OMPEICICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI TpPHU3HAK KJIAacCU(UKAIMKU, OCHOBaHUSA I 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTH W MPEOOPa30BBIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHBOpedHs B (akrax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAiararb KPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;



JieNlaTh BBIBOJABI C HCIOJIb30BAHMEM 3AaKOHOB JIOTMKH, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupath 10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEP)KICHUM (IpSMbIE U OT MPOTUBHOIO),
IPOBOJIUTh  CAMOCTOATENbHO  JI0OKA3aTeIbCTBA MaTeMaTU4YeCKUX  (akTOB, BBICTPAUBaTh
apryMeHTaluI0, IPUBOAUTh MPUMEPbl U KOHTPIPUMEPHI, NMPUMEHATh METOJ MaTeMaTH4eCKOH
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CMOCOO pemieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
pewieHus, BbIOMpaTh HauboJee MNOAXOASIMM € YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebckue 1eCTBUSA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOILKE IPOTUBOPEUNE, POOJIEMY, CAMOCTOSITEIbHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TMIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY 3KCHEPUMEHT, MCCIIEI0BAaHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOATENBHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HCCIIEIOBaHUs, JKCIEPUMEHTa, OLCHUBAThb JOCTOBEPHOCTb IOJIyYEHHBIX
Pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BbIIBUTATh HPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOAUMBIX JJIs
pEILeHNUs 3a]a4H;

BbIOMpATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh (opMy mIpelcTaBiIeHHUs] MHGOPMALMU U WIUIIOCTPUPOBATH peEIlaeMble 3ajaun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBaThb  HaA&KHOCTh HMH(OpMAIMM 1O  KPUTEPUSAM, TMPEAJIOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ el CTBHUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
06HleHI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IMHMCBbMCHHBIX
TEKCTaxX, JaBaTb IOACHCHUA II0 XOAYy pCEIICHHUA 3aJadyrd, KOMMCHTHUPOBATHb HOJ'Iy‘IGHHI:Iﬁ
pe3ynbTarT;

B XOJIe OOCYXICHHSI 3a/aBaTh BOIPOCHI MO CYHIECTBY 0OCYXIaeMOW TeMbl, MPOOIEMBbl,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HWJACH, HAICJICHHBIC Ha IMOUCK PCUICHUA, COIIOCTABJIATH CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHaAJIOra, O6Hap}I)KI/IBaTB pasindue U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MNpCACTAaBJIATL PE3YJIbTAaThl PCIICHUA 3aJdadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHST € YyYETOM 3amad  Mpe3CHTAluH U
0COOEHHOCTEH ayJIUTOPHH;

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pCeIICHUN y‘-IGGHI:IX MAaTCMAaTUUCCKUX 3aJiad4, NPHUHUMAThb LCJb COBMECTHOU JACATCIIbHOCTH,



IUTAHUPOBATh OPraHU3ALUI0 COBMECTHOM pabOThl, paclpeAessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboTHI, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMBI» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OLICHHBaTh KAayeCTBO pe3yJbTaTa M KAauyecTBO CBOErO BKJIaja B
OOIIMI pe3yNbTaT M0 KpUTEPHUsIM, C(HOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISBIIATE IIPOOJIEMBI U1 pEIleHUs B KU3HEHHbIX U YYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AAX MPUHATUS PELIEHUH (MHAUBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTABJISATD IUIaH, aJITOPUTM PEIICHHs 3a/1a4i (MU €r0 4acTh), BRIOUPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS IpoIlecca M pe3ysbTaTa peIieHHUs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U pedlIeKCuy;

NpPEIBUIETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh IPH PEIIEHUM 3a/a4d, BHOCUTh
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HaMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU IOCTABICHHON LN M YCIOBHSIM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS HJIM HEJTOCTHKEHHUS LIEIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BbIpaXaTb OSMOIMH MNP H3YYEHUU MaTEMaTUYECKUX OOBEKTOB U (PaKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauH.

2.3 IPEJMETHBIE PE3YJIBTATBI
K xoniy o0y4yenus B 7 kj1acce 00y4yaromuiicst MOTYyIUT CISAYIOMINUE TPEAMETHBIE PE3YIbTaThI:

PacriozHaBaTth M3yueHHBIE TE€OMETpUYECKHE (UTYpBl, ONpENeNsTh HX B3aUMHOE
pacroyio’)keHre, HM300pakaTb TI'€OMETPHUYECKHE (UTYphl, BBIIOJIHATH YEPTEXKU IO YCIOBHUIO
3anau. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIWYMHBI. PeliaTe 3ajauu Ha BBIYMCICHHE UIMH
OTPE3KOB U BEJIMYHH YIJIOB.

JlenaTe TPUKUAKY U OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH TNPEAMETOB B peaibHOU
KHU3HH, pa3MepoB MPUPOAHBIX OOBEKTOB. Pa3nuuare pasmepsl 3TUX OOBEKTOB MO MOPSAIKY
BEJIMYMHBI.

Ctpoutp 4epTekH K TeOMETPUUECKUM 33/1a4aM.

[Tonb30BaThcs MpH3HAKAMU pPABEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 33/1a4.

ITpoBOAMTH TOTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThbCs NpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIMOTEHY3€ MPSMOYIOJbHOTO TPEYrojibHUKA, B PELIEHUU
FEOMETPUUYECKUX 3aad.

OnpenensaTs NapajIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensiTs NapaiielbHOCTh IPSAMBIX C MOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOK.

Pematsh 3amaun Ha KiieT4aroit Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIC 3HAYCHHUS YIJIOB B
F€OMETPUYECKUX  3ajJayaX C  HCIOJIB30BAaHUEM CYMMbI  YIJIOB  TPEYrOJbHUKOB U



MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH TMEPECEUYCHUU IBYX MNapauIeIbHBIX
IIPSMBIX CEeKyIIel. PemaTe npakTHyecKue 3a1a41 Ha HaXOK/ICHUE YIJIOB.

Brnagerp mousituem reomerpudeckoro mecra Touek (I'MT). Ompenensite OHCCEKTpUCY
yrila W CEepeAUHHBbI NEPHEeHAMKYJIAp K OTpPe3Ky KaKk TIE€OMETPUYECKHE MecTa TOYEK.
[Tonb30BaTbes mMOHSATHEM TeoMmeTpuyeckoro wmecta Todek (I'MT) mpu jmokaszarenbcTBe
T€OMETPUYECKUX YTBEPKIACHUM U IIPU PELICHUU 3a/1a4.

DopMynMpOBaTh ONPEACIICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJE€Th MX CBOMCTBAMU. YMETh JOKa3blBaTb M NPHUMEHSATh 3T CBOWCTBA MpHU
pelIeHny 3a1a4.

Bnanete moHATHEM ONHUCAHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHTp. JlokaspBaTh M WCHOJB30BATh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIE IMEPIEHIUKYISIPbl K CTOpPOHAM
TPEYroJIbHUKA [IEPECEKAOTCS B OTHOW TOUKE.

Biamere noHATMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOU O
NEPIEHAUKYJISIPHOCTH KAacaTeIbHOM M paauyca, NMPOBEAEHHOIO K TOUYKe KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOM TOYKH, U IPUMEHSATh
3TO B PELIEHUH F€OMETPUUECKHX 3a/1au.

Jloka3plBaTh M NIPHUMEHATH NPOCTEHIIME I'€OMETPUYECKHE HEPABEHCTBA, IOHMMAaTh HX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEUKH.

K xonity 00yuenus B 8 kiiacce 00y4yaromuics MogyquT CIEYIONNEe TPEAMETHBIC PE3YIbTAThI:
PacriozHaBaTh OCHOBHBIC BBl YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI, IOJIB30BATHCS HMX
CBOMCTBAMHM TIpH pEIIEHWU TEeOMETPUYECKHX 3adad. Pa3nuuaTh MNpU3HAKM U CBOMCTBA
napajuiesiorpaMma, pomOa U MPSIMOYTOJIbHUKA, JOKa3blBaTh MX M YBEPEHHO MPUMEHSTH MPHU
pEIICHUN TEOMETPUUYCSCKUX 3a/1a4.

Hcnonmp30BaTh CBOMCTBA TOYKH TIEPECEUYCHHS MEIUAH TPEYroJibHWKa (IIEHTpa Macc) B
pelleHny 3ajay.

Brnazners moHsATHEM CpelHEW THMHUM TPEYTOJbHHUKA M Tpamelyy, MPUMEHSITh UX CBOMCTBa
IpH pENICHHH TeOMETPUYecKuX 3aaad. lMcmonp3oBaTh Teopemy aneca m TeopeMy O
MIPOTTOPIIMOHAIIBHBIX OTPE3KaX, MPUMEHSTh UX I PEIICHUS MPAKTHISCKUX 3a1a4.

PacriozHaBath NEHTpaNbHO-CUMMETPUYHBIE (DUTYPBI U HCIIONB30BaTh UX CBOMCTBA TPH
peleHny 3a1ad.

Bnagerp  moHsTHSMM  1OIOOMST  TPEYTrOJIbHUKOB,  Koad¢duuueHTa  moaoowus,
COOTBETCTBEHHBIX  DJIEMEHTOB TOJOOHBIX TPEYrOJIbHUKOB. IMeTh mpencTaBiieHHe O
npeoOpa3oBaHuu MOAOOMS M O MOAOOHBIX ¢urypax. [lomp3oBaThcs NpU3HAKAMH TMOHOOUS
TPEYTOJIHHUKOB MPHU PEIICHUH TeOMETPUYECKUX 3ahad. J[oka3bIBaTh M MPUMEHSTh OTHOIICHUS
MPOMOPIIMOHAIGHOCTH B MPSAMOYTOJBHBIX  TPEyroJibHMKaxX. [IpuMeHsTh mojobue B
MPAKTHYECKHX 3a7adax.

BeiBomuTh ¥ HCMONB30BaTh MpocTeliie QGOopMyabl ISl TUIOIMIAAN TPEYroJIbHUKA,
napajuienorpamMma, pomba W Tpamenud. BuIYUCIATH (Pa3MMYHBIMH CIIOCOOAMH) TIOMIAlb
TpeyrojibHMKa ¥ IUIOMAAM MHOTOYroJbHbIX (Guryp (mosib3yach, TIne HEoO0XOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIONIAJ el MOJOOHBIX (GUTYp U MPUMEHSTH MPHU PELICHUU
3anad. [I[puMeHsTh MOTyYeHHBIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.



[Tonmp3oBatbes Teopemoi [ludaropa mas pemieHUss TEOMETPUUECKHX W TMPAKTHYCCKUX
3a7a4. CTpoUTh MaTEeMaTUYECKYI0 MOJENb B MPAKTHYECKUX 3aJadyax, CaMOCTOSATEIbHO JIeNaTh
qepTénc H HaXOJUTb COOTBCTCTBYIOIIUC JJIMHBI.

Bnagerp moHATHEM BIMCAHHOTO M IEHTPAJIbHOIO YIJa, yrila MEXAy KacaTelIbHOM u
XOpAOW, OMNHCAHHONM W BIHCAHHONW OKPYXHOCTH TPEYrojlbHUKA M YEThIPEXYrOJbHUKA,
MPUMEHSTh UX CBOMCTBA IIPU PELICHUU 3a]1a4.

HpI/IMeHHTb MOJIYYCHHBIC 3HAHUSA HA IMPAKTUKEC — CTPOUTbL MATCMATUYCCKHUEC MOACIIU IJIA
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONINE BBIUMCICHUS C TPUMEHEHHUEM MOA00HS
U TPUTOHOMETPUH (TIOB3YSICh, I'7I€ HEOOXOIUMO, KATBKYJIATOPOM).

K xoniy o0yuenus B 9 kjacce o0y4yaromuics MoIyduT CIAeIyIOIUe PEIMETHBIE Pe3yIbTaThI:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIMH OCTPBIX YIJIOB, YMETh HaXOIUTh C MX IMOMOIIbIO
pasM4yHble  3JEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHUKA  («peLIeHHE MPsIMOYrOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOILIBI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbes GopMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJTMYMHAMHU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX JUIS HAXOXKIACHUS
pPa3IUYHBIX 3JEMEHTOB TPEYrojbHUKAa («pEIIEHHWE TPEYroJIbHUKOB»), TpPU pElICHUU
reOMETPUUYECKUX 3a7ad. I[puMeHATh 1oslydeHHbIe 3HaHUS [IPU PELICHUN IPAKTUYECKUX 3aay.

IIpuMeHATH TPUTOHOMETPHUIO B 3a7a4axX HAa HAXO0XKIACHHE IUIOLIALH, BEIBOAUTH U BIIAJETh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajs IJIOLIaAM TPEYrojbHUKA, Mapajuiesorpamma, pomoa,
Tpamneuuy, BBIBOAMTH U MPUMEHATh (popmyny ['epona um dopmyny Uit Tuiomaay BBITYKIOTO
YETBIPEXYTOJILHUKA.

MMeTb npeacTaBiaeHUuEe O TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYaLUAX.

Hcnons3oBatk Teopemsl UeBsl 1 MeHenas Ipyu peleHnn 3a/1a4.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJlax MeXAy XopAaMH (CEeKyLIUMH) U yrie
MEXy KacaTeJIbHOW U XOPIOH IIPHU PELICHUH 'eOMETPUUECKUX 3a1a4. Jloka3bIBaTh U IPUMEHSATh
TEOPEMBI O INPOU3BEACHUHU OTPE3KOB XOpJ, O MPOU3BEIACHUU OTPE3KOB CEKYIUMX, O KBaapare
KaCaTeIbHOU.

Bnanere moHsTHEM KOOpAWMHAT HA IJIOCKOCTH, paboTaTh C YpaBHEHHMEM IMpsIMOW Ha
IUIOCKOCTH. BnasieTh MOHATHSMHU yIiIOBOTO K03(duimenTta u cBOOOAHOTO 4ieHa, TOHUMATh UX
TFeOMETPUYECKUH CMBICT M CBSI3b YIJIOBOTO KOX(PQHIMEHTa C BO3pPACTAaHUEM U YObIBaHHEM
JUHEHMHONW QYHKIMH. YMeThb pelmarh METOAOM KOOpAMHAT —3aJauyd, CBSI3aHHbIE C
MapaJUIEIbHOCTBIO U MEPHNEHIUKYISIPHOCTBIO MPSMBIX, NEPECEUCHUEM MPAMBIX, HAXOXKICHUEM
TOYEK IIEPECCUCHHUS.

BpIBOOUTE ¥ BIAACTh ypaBHEHUEM OKPYKHOCTU. croib30BaTh METOA KOOPAMHAT IS
HAXO0XJ/ICHUS [IepeceyeHl OKpyKHOCTE! U IpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOH, IIJIOLIA/IM MapajieliorpaMMa B KOOpAUHATaX, UMETh MOHATHE 00 OPUEHTHPOBAHHOU
momany. Ilonp30BaTbecss METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATH €ro IPU PELICHUU
FEOMETPUYECKUX M IIPAKTUYECKUX 3anad. [IpumeHATs Meron KOOpAMHAT B IPAKTHUKO-
OPUEHTUPOBAHHBIX TEOMETPUYECCKUX 3a1a4ax.

Bnaners moHATHEM BEKTOpa. YMETh CKJIAJbIBaThb M BBIYMTATH BEKTOPHI, YMHOXAaTb Ha
YHUCJIO, BJIAJETh IpaBUIAMU TPEyroJibHUKA M Iapajuienorpamma. Biagers NnpakThuecKuMu
UHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJI30BAaThCA KOOpAMHATaMM BeKTopa. Bianers
CJIO)KCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.



Nmetp mpeacraBienue o Oasuce (Ha IIIOCKOCTH). PackiaapiBaTh BEKTOPHI MO Oa3wucy.
PackiagpiBaTh  BEKTOpPHl CHJI  C IOMOULIbIO IPOELUPOBAHHUA U  TPUTOHOMETPUUECKHX
cooTHoIeHUH. [IpuMeHATh MoTydyeHHbIe 3HaHUS B IPOCTEHINX (PU3HUECKUX 3a7adax.

Brnazners noHATHEM CKaJISAPHOIO IPOU3BENCHUS BEKTOPOB, IOHUMATh €r0 FEOMETPHYECKUN
CMBICI M YBEPEHHO IIOJb30BaTbCSA €ro BBIPAKEHUEM B JIEKApTOBBIX KOOpIMHATaX. 3HATh
TUCTPHUOYTUBHOCTh CKAJISIPHOTO IPOM3BEACHUS U €r0 CBA3b C MpoenupoBaHuEeM. lIpumeHsTh
CKaJISIPHOE IIPOU3BEJIEHUE BEKTOPOB Ul HAXOXKJICHUS JJIMH U yrioB. Pemars reomerpuieckue
3aJa4d C IOMOULIBK CKAJIPHOIO npou3BelneHus. Vcnosb30BaTh CKaNApHOE IPOU3BEIECHUE
BEKTOPOB B ajireOpanyeckux U (pu3nueckux 3agadax.

Bragers NoHATHSAMHU NPaBUIBHOIO MHOTOYIOJIbHHUKA, JJIMHBI OKPYKHOCTH, JIJIMHBI JAYTU
OKPYXHOCTH M paJMaHHON Mephl yria, BBIYUCIATH IUIOIIAAL Kpyra U ero yacred. Ilonumars
CMBbICH yucia 7. [I[puMeHATH MONy4YeHHbIE YMEHMS IIPU PEIICHUU NPAKTUYECKUX 3a7ad. 3HaTb
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JJIMHbBI OKPYKHOCTH U IUIOLIAU KPyTa.

HmeTs mpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JBMKeHUsX. Haxomutes ocu,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl IOBOPOTA, HAXOAWUTH KOMIIO3UIMHM MPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATh IBH)KEHUS INIOCKOCTH IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

ITpuMeHATh NOJyYeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTh MATEMaTH4YECKHE MOJIEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'71€ HEO0X0IUMO, KaJIbKYJIATOPOM).

3. TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kon-Bo  DaextpoHHBbIE
Nen/m  Copep:xanme pa3nesa / Tema ypoka YPOKOB  HHpOBEIe
o0pa3oBaTte/ibHbIE
pecypchl
Pa3nea 1. Hauana reomerpun. IIpocreiimme reomerpuyeckne GUIrypbl 1 UX CBOMCTBA.
HN3menenne reoMeTpu4ecKHUX BeJIH4NH (28 yacos)
1 HcTopust BOSHUKHOBEHUS U PAa3BUTHS FEOMETPHUH 1
NOT Ne2-09-2022.
5 HavanbHble nonsiTrsa reometpun. Todka, npsimas, 1
OTpPE30K, JIy4
3 HavanbHble nonstus reomerpun. Touka, npsmas, 1
OTpE30K, JIy4
4 [TonsTHE 00 akcuoMe, TeopeMe, J0Ka3aTeNbCTBE, 1
oTpezieNieHUu !, CBOMCTBE, PU3HAKE
B3anMHoe pacnonoxeHne To4eK Ha IpsSMOH. 1
5 H3mepeHue UIMHBI OTPE3KA, PACCTOSIHUE MEKAY
TOYKAMHU
B3anMHOe pacnosnokeHue TOYEeK Ha IIPsIMOi. 1
6 W3mepenue nnuHbl 0Tpe3Ka, pacCTOSTHUE MEXKIY
TOYKAMHU




B3aumHoe pacnonoxeHue Touek Ha IPsIMOH. 1
7 W3mepenue UIMHBI OTPE3KA, PACCTOSTHUE MEKIY
TOYKaMHU
8 [Tonymnockocts u yrois. Buns! yrinos. M3mepenune 1
BEJIMYMH YIJIOB
9 [TonymnockocTs U yroi. Buasl yrios. U3mepenune 1
BEJIMYUH YIJIOB
10 [TonymnockocTs U yroi. Buasl yrios. U3mepenune 1
BEJIMYUH YIJIOB
1 Beprukanbabie u cMexHble yribl. [lapamnensapie | 1
U TIEPIIEHAUKYJISPHBIE TIPSIMbIE
12 Beprukanbable u cMexxHble yrisl. [lapamuiensnaeie | 1
Y IIEPIIEHINKYJIIPHBIE TIPSMBbIE
13 Beprukanbabie u cMexHble yribl. [lapamiensupie | 1
Y IIEPIIEHIUKYJIIPHBIE TIPSMBbIE
14 Beprukanbabie u cMexHble yribl. [lapamiensapie | 1
U TIEpIIEHAUKYJISIPHbIE TIPSIMbIE
Beprukanbsublie u cMexxHble yrisl. [lapamuiensueie | 1
15 Y TIEpIIEHAMKYJISIpHBIE IpsAMble PaccTosiHue ot
TOYKHU 10 NMPSAMOUN
16 buccekrpuca yria 1
17 buccektpuca yrna 1
18 buccekrpuca yria 1
19 Jlomanas. Bunpl nomanbix. J[JinHa IoMaHOM 1
20 Jlomanas. Buabl moMmaHbIX. JIMHA JOMaHOM 1
MHoroyronasHukH. [lepuMerp MHOTOYTOIBHUKA. 1
21 [ToHsITHE O BBIMYKJIBIX U HEBBITYKIIBIX
MHOTOYTOJIbHUKaX
MHoroyronasHukH. [lepuMerp MHOTOYTOIBHUKA. 1
22 [ToHsiTHE O BBIMYKJIBIX U HEBBITYKIIBIX
MHOTOYTOJIbHUKaX
MHoroyronsHukH. IlepuMerp MHOrOyroyibHUKA. 1
23 [ToHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX
MHoroyronsHukH. IlepuMerp MHOTOyrojbHUKA. 1
24 [ToHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX
MHOTOYTI'OJIbHUKAX
MHoroyronsHUKH. [lepruMeTp MHOTOyTOJIbHUKA. 1
25 [ToHsITHE O BBHIMYKIIBIX U HEBBITYKJIBIX
MHOTOYTI'OJIbHUKAX
26 [lepBuuHble mpenctaBieHuss O paBeHCTBe ¢uryp, 1




UX PAacloJIOKCHUH, cUMMETpuu. WHCTpyMEeHTHI
JUISL U3MEPEHUM U TOCTPOCHUI

27 HHCcTpyMeEHTSI 11 M3MEPEHUN U TOCTPOSHUN 1
Kontponbnas padora Ne 1 mo teme "Hauana 1
28 reomerpuu. [Ipocreiiime reoMeTpudeckue
¢uryps! u ux cpoiictsa. iamepenune
reomeTpudeckux ¢uryp"
Paznen 2. Tpeyroabnuku (19 yacoB)
PaboTa Hax ommbkaMu KOHTPOJIbHON paboThl No 1
1. Buzbl TpeyrojibHUKOB: OCTPOYTOJIbHBIE,
29 IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHUE. MennaHa,
OucceKkTpuca 1 BbICOTA TPEYTOJIbHUKA
30 Menauana, 6GucceKTprca U BBICOTa TPEYrOJIbHUKA 1
31 PaBeHCTBO TpeyroapHUKOB 1
39 I[TepBbIii 1 BTOpO# MpU3HAKU PaBEHCTBA 1
TPEYroJbHUKOB
33 I[TepBblii 1 BTOPOM NMpU3HAKU PaBEHCTBA 1
TPEYrOJIbHUKOB
34 [IepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA 1
TPEYroJIbHUKOB
35 IlepBbIil 1 BTOPOM IIPU3HAKU PABEHCTBA 1
TPEYrOJIbHUKOB
36 [IepBblil 1 BTOpOM IPU3HAKU PABEHCTBA 1
TPEYrOJIbHUKOB
37 PaBHOOE1pEeHHBIE TPEYTONIBHUKYU U X CBOWCTBA 1
38 PaBHOOe1peHHbIE TPEYTOJILHUKU M UX CBOICTBA 1
39 PaBHOOEGIpEHHBIE TPEYTOIEHUKN M X CBOICTBA 1
40 [Ipu3Hak paBHOOEIPEHHOTO TPEYrOJIbHUKA 1
41 [Tpu3Hak paBHOOEAPEHHOTO TPEYTOIbHHUKA 1
42 Tperuil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1
43 Tpetnil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1
CooTHomIeHH MeEXAYy CTOpPOHaMH M yrjaamu 1
44 TpeyrojibHuka.  HepaBeHCTBO  TpeyrojbHUKA.
HepaBeHCTBO 0 1MHE JTOMAaHOM.
45 ®urypsl ¢ oceBoid cummerpueil. [Ipumepst 1
CUMMETPHUHU B OKPY’KaIOIIEM MHpe
@urypsl ¢ oceBoi cummerpreil. OCHOBHBIE 1
46 CBOMCTBA 0CeBOM cumMeTpuu. lIpumepst
CUMMETPUHU B OKPYKAIOIIEM MHUPE
47 Kontponbnas padora Ne 2 mo teme 1




"TpeyronbHuku"

Paszgea 3. [lapamineabHoctb. CymMMa yriioB MHOToyrojibHuka (15 yacos)

48 Pabora Haj ommOKamMu KOHTPOJIBHON paboThI Ne 1
2. ITapaninenbHOCTb MPSMbIX
49 CBolicTBa U NPU3HAKY MAPAIIIEIBbHBIX MPSIMBIX 1
50 CBoiicTBa U NPU3HAKU NApaJUIEIbHBIX MIPSIMbIX 1
o1 CBolicTBa U NPU3HAKYU MAPAIIIEIBHBIX MPSAMBIX 1
52 CBoiicTBa M NpU3HAKU NapaJUIEIbHBIX IPSIMbIX 1
53 CBolicTBa U NPU3HAKY MAPAIIIEIBbHBIX MPSIMBIX 1
54 CBoiicTBa U NpU3HAKU MapaJUIEIbHBIX MPSIMbIX 1
55 CymMmMa yriioB TpeyroyibHHUKa 1
56 CymMa yriioB TpeyroyibHHUKa 1
S7 Bremnue yrisl TpeyrojibHHUKa 1
58 Buemrnue yriel TpeyroisHUKa 1
CyMMa BHYTPEHHHUX YIJI0B MHOTOYTOJIbHUKA U 1
59 CyMMa BHEUITHUX YIJIOB BBITYKJIOTO
MHOI'OYTOJIbHUKA
CymMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U 1
60 CyMMa BHEIITHHX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA
CymMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U 1
61 CyMMa BHEIITHHX YTJIOB BBITYKJIOTO
MHOTOYTOJTbHUKA
Konrtponbnas pabora Ne 3 o teme 1
62 "ITapamnensHocTs. CyMMa yriioB
MHOTOYTroJbHHKa"
Paznea 4. [IpsiMmoyrosibHbIe TPeyroJbHUKH (7 4acoB)
PaGora Hag ommOkamMu KOHTPOIBHON paboThI No 1
63 3. Ilpu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYrOJIHLHIKOB
64 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX 1
TPEYrOJHLHIUKOB
65 [lepnenaukynsip 1 HaKJIOHHAs 1
66 CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO 1
TPEYroJIbHUKA, TPOBEAEHHON K THIIOTEHY3¢E
67 CBoiicTBO MeaMaHbI MPSIMOYTOJIBHOTO 1
TPEYrOJIbHUKA, IPOBENEHHON K TUIIOTCHY3€
68 [TpsiMOYTONBHBIN TPEYTOJIBHUK € YTII0M B 30 1
IpaaycoB
69 [IpssMOYTOIBHBIN TPEYTOJBHUK C yIiioM B 30 1




rpaaycoB

Pasznea S. 'eomerpuyeckne HepaBeHCTBA (5 4acoB)

70 COOTHOIIIEHHS MEXK]Ty CTOPOHAMH U YTIIIaMHU 1
TpeyrojbHUKa

7 COOTHOIIIEHUS MEXK]Ty CTOPOHAMH U yIIIaMHU 1
TPEYroJIbHUKA

79 HepaBenctBo TpeyroyibHuka. HepaBeHCTBO 0 1
JUINHE JIOMaHOH

73 HepaBeHCTBO Mek Ty MEPIICHANKYIIPOM U 1
HAKJIOHHOH. PaccTrosiHue OT TOUKHU 10 IpsAMOit
KonTtponbnast padora Ne 4 mo remam 1

74 "IIpstMOyTOJIbHBIE TPEYTOJILHUKH ",
"I"eomeTprueckue HepaBeHcTBA"

Paszpnen 6. OxpyxHocTh. 'eomeTpuueckne mecra Touek. IlocTtpoenusi ¢ nomomsbio
HUpKyJs U JuHeiiku (18 yacos)

PaGora nag ommOkamMu KOHTPOIBHON paboThI No 1

75 4. OKpY>XHOCTb, XOPABI 1 TUAMETPHI, UX
CBOICTBA

76 OKpY>KHOCTB, XOPJBI M THAMETPHI, UX CBOWCTBA 1

77 B3anmMHOe pacnonoxeHne OKpyKHOCTH U 1
npsimoii. KacaTenbHas u cexymas K OKpyKHOCTH

78 B3anmMHOe pacnonoxeHne OKpyKHOCTH U 1
npsimoii. KacaTenbHas u cexymas K OKpyKHOCTH

79 B3anmMHoOe pacnonokeHue OKpyKHOCTH U 1
npsmoii. KacarenbHas u cekyias K OKpyKHOCTH

80 OKpyXHOCTb, BHIMCaHHAas B yToJ 1

81 OKpyXHOCTb, BIUCAaHHAs B YTOJI 1
[loHsiTHE O TEOMETPUUECKOM MECTE TOUEK. 1

82 [Ipumepsl TeOMETPUUYECKUX MECT TOUYEK Ha
MIJIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM MECTE TOUEK. 1

83 [Ipumepbl reoMeTpUIeCKX MECT TOYEK Ha
MJIOCKOCTH

84 OrnrcanHasi OKPY)KHOCTh TPEYTOJIbHUKA, €€ IeHTp = 1

85 OrnucaHHasi OKpY>KHOCTh TPEYTOJbHUKA, e€ eHTp 1

86 Mertoa reoMeTprUueCKUX MECT TOUYEK MTPHU 1
pELIEHUN T€OMETPUYECKUX 3a]1a4

87 MeTto reoMeTpudecKuX MeCT TOUYEK Mpu 1
pelIeHUH TeOMEeTPUUYECKUX 3a7a4

88 Meroa reoMeTprUUEeCKUX MECT TOUEK ITPHU 1

PCHICHNUU IT'COMCTPUICCKUX 3a1avd




89

Merton reoOMCTPHUICCKUX MECT TOYCK IIPHU
PEHICHUH I'€COMETPUUCCKUX 3ada4d

90

91

92

O060cHOBaHMS NPOCTEUIINX TOCTPOCHUMN, ATATIbI
3a/1a4M Ha [IOCTPOCHHUS, PELLICHHUE 3a/1a4 Ha
IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOU
OO6ocHOBaHUS TPOCTEUIITNX TTOCTPOCHUH, ITAITBI
3aJ]a4uM Ha TIOCTPOEHUS, pelIeHHE 3a/1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOU
Kontponbnas padora Ne 5 mo teme

"OKpyXHOCTb. [ 'eoMeTprUeCcKre MeCTa TOUEK.
[TocTpoeHus ¢ MOMOIIBIO UPKYJIA U TUHEUKH"

IHoBTOpenue (10 yacon)

93

94

95

PaGora nag ommOkamMu KOHTPOIBHON paboThI No
5. IloBTopenue u ob6o6menne. Pemenne 3anay,
WITIOCTPUPYIOIINX CBS3H MEXY PA3TUIHBIMUA
TEMaMHU Kypca

IToBTOpenue u 06o0IIeHne. Pemmenue 3anay,
WTIOCTPUPYIOIINX CBSA3H MEXKAY Pa3IMYHbIMU
TeMaMH Kypca

[ToBTOpenue u 06o61meHue. Pemenue 3amay,
WLTIOCTPUPYIOIIUX CBS3H MEXY Pa3THIHBIMU
TEMaMHU Kypca

96

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WITIOCTPUPYIOIUX CBA3U MEXY PA3TUYHBIMU
TeMaMHU Kypca

97

[ToBTOpenue u o6obmenue. Pemenne 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IUYHBIMU
TeMaMH Kypca

98

99

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WLTFOCTPUPYIOIIUX CBS3U MEXKAY PA3IMYHBIMA
TEeMaMHu Kypca

l'omoBast KoOHTpOIBHAS paboTa

100

Pabota Hag ommOKaMu roIoBOM KOHTPOIBHOM
pabotsl. [ToBTOpeHue n 0606meHue. Pemenne
3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEXKITY
pa3IMYHBIMH TEMaMH Kypca

101

[ToBTOpenue u 06o0meHne. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSA3H MEXIY Pa3TnIHBIMU
TeMaMH Kypca

102

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTIOCTPUPYIOLIHX CBSI3H MEXIY Pa3InIHBIMA
TEeMaMu Kypca




Hroro: 102 yaca

8 KUIACC
Koxa-Bo DJIEeKTPOHHBIE
YPOKOB uugpoBbie
Nen/m | Conep:xxkanue pasaesa / Tema ypoka
o0pa3oBaTtejibHbIE
pecypchl
Pa3nea 1. YerbipexyroabHuKH (22 yaca)
1 MHoroyrojasHUK. Bblnykiible 1 HEBBITYKIIbIE 1
MHoroyroiabHukd. MOT Ne2-09-2022.
5 CymMma yriioB MHOIOYTOJIbHHKA. 1
YeTpIpexyrojJbHUK.
3 [Tapamnenorpamm, cBOMCTBa 1
napaiesiorpaMma.
[TapannenorpamMM, cBoiicTBa 1
4 3
napaiesorpaMma.
5 [Tapamnenorpamm, cBOMCTBa 1
napanesnorpaMma.
6 [Tapannenorpamm, cBoOMCTBa 1
napaieiorpaMma.
7 [TpusHaku napasuiesorpaMma 1
[Ipu3naku napasuienorpamMma 1
9 Metoa ynBOeHHS MEIMaHbl TPEYTOJIbHHKA. 1
10 [IpsitMOyTONBHUK, €r0 UX MPU3HAKU U CBOMCTBA 1
11 [TpstMOyTONBHUK, €0 IPU3HAKU U CBOMCTBA 1
12 Pom6, ero mpusHaku u cBoiicTBa 1
b
13 Pom6, ero mpusHaku u cBoiicTBa 1
b
14 KBazapar, ero mpu3HaKku 1 CBOMCTBA 1
15 Pemenue 3agau no teme «Ilapamenorpamm, 1
POMO, TIPSIMOYTOJIBHHUK U KBAZPaT»
16 Teopema BapuHboHa /17151 TPOU3BOIBHOTO 1
4eThIPEXYTOIbHUKA.
Tpanenus. PaBHoOenpennas Tpamnenus, e€ 1
CBO¥iCTBA M pU3HAKH. [IpsMoyronbHas
17 IT yT
Tparnenus
18 Cpenusis TUHUS Tpaneun 1
19 Teopema Daneca 1
20 Pemenue 3amau o reme «Tpanerus» 1
21 LlenTpanbHO-CUMMETPUYUHBIE (PUTYPHI 1




99 KonTtponbnast padora Ne 1 mo teme 1
"YeThIpEXyroJbHUKH"
Paznen 2. llnomans (19 yacos)
PaboTa Hax ommbkaMu KOHTPOJIBHOW paboThl Ne 1
23 1. I[Noustue mwromanu. CBoMCTBA ILIOMIALEH
FeOMETPUUYECKUX PUryp
24 [TonsTne minomanu. CoiicTBa miouaaen 1
FeOMETPUUYECKUX PUTyp
o5 [TonsTne minomanu. CoiicTBa mionaaen 1
TEOMETPHUYECKUX PUTYD
[Tpocreiimue hopMyIbl 171 TIIOIIATN 1
26 TpeyrojbHHUKa, mapaiienorpaMmma, pomoa u
Tpamneuuu
[Ipocreiimme GopmyIbl s TUTOIAIN 1
27 TpeyrojbHHUKa, mapaiienorpaMmma, pomoa u
Tpamneuuu
28 OTHoleHne MIoIaAe TPeyroabHUKOB. 1
[Tnomaau mogoOHBIX uryp.
[Tpocreiimme GpopMysbl 1715 IO TU 1
29 TpPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa u
Tparnenuu
[Tpocreiimme GpopMysbl 1715 IO TN 1
30 TPEyroJibHUKA, apajuienorpaMma, pomoa u
Tpamnenuu
[Ipocteiimme GopMybl IS TUIOMIAANA 1
31 TPEyroJibHUKA, apajuierorpaMma, pomoa u
Tpamneunuu
[Ipocreitmue GopmMyIbl IS TIIOMIAIN 1
32 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa u
Tparnenuu
[Ipocreitmue GopmMyIIbl A5 TIIOIIATN 1
33 TPEeYroJabHUKA, apajuieiorpaMma, poMoa u
Tparnenuu
[Ipocreiimme hopMyisl A MIIOMAAN 1
34 TPEyroJbHUKA, apajuienorpaMma, pomoa u
Tparnenuu
35 Teopema [Iudaropa 1
36 Teopema [Tudaropa 1
37 [Ipumenenue teopems! [udaropa npu pemennn = 1
3a1a4y
38 [Tpumenenue Teopemsl [udaropa npu pemennun = 1




3aaad

38 [Tpumenenue teopemsl [ludaropa npu pemennun = 1
IIPAKTUYECKUX 3a7a4

40 [Tpumenenue teopemsl [ludaropa npu pemennun = 1
IIPAKTUYECKUX 3a7a4

41 KonTtponpHas padora Ne 2 mo teme "Ilnomans" 1

Paznen 3. Ilomo6me (21 vac)

42 Pabora Hag ommOKkamMu KOHTpOJIbHOU paboTel Ne 1
2. IIponiopuinoHanbHbIE OTPE3KU

43 [TponopunonansHbie 0Tpe3ku. CBOMCTBO 1
OHMCCEKTPUCH TPEYTOJIbHUKA.

44 [Tonobue TpeyronbHUKOB, KO3 PULIHEHT 1
nmonoous

45 [Tnomaan monoOHBIX Guryp 1

46 [Tnomaau nmoo0HBIX GUryp 1

47 [Ipu3Haku noso6ust TPEYroJbHUKOB 1

48 [Tpu3naku mo100us TPEYroIbHUKOB 1

49 [Ipu3Haku nmogo6ust TPEYroJbHUKOB 1

50 [Tpu3Haku noo0us TPEYTrOJIbHUKOB 1

51 [Tpu3Haku noo0us TPEYrOIbHUKOB 1

52 [Ipu3Haku nmogo6ust TPEYroJbHUKOB 1

53 Cpenssist TMHUSA TPEyroJbHUKA 1

54 CpenHsist TMHUS TPEYroJbHUKA 1

55 Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1

56 Teopema o nepecedeHUH MeAMAH TpeyroibHUKa 1
MeTto y1BOEHUS MEIMaHbl TPEYTOJIbHUKA

57 [Tpumenenue nmo1o0us NP perIeHUH 1
TEOMETPUUECKUX 3a]a4

cg [Tpumenenue moo0us NP perIeHUH 1
TEOMETPUUECKUX 3a]a4

59 [TpumeHneHue no1o0ust pH pelIeHun 1
MPAKTUYECKUX 3a7a4

€0 [Tpumenenue mo1o0us NP perIeHUH 1
IIPAKTUYECKUX 3a7a4

61 BBenenue nonsiTust mpeoOpa3oBaHUs MOA00HS U 1
noJ00HBIX (pUryp

62 KonTponbnas padorta Ne 3 o reme "I[logoOue" 1
Paznen 4. Teopema Ilugaropa u nHayana rpuronomerpuu (10 yacon)

63 PaboTa Hax ommbkaMu KOHTPOJIBHOU paboThl Ne 1

3. [IponopuioHaIbHBIE OTPE3KH B




IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

64 ITponopuroHanbHbBIE OTPE3KU B 1
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
€5 [TponopuroHanbHbBIE OTPE3KU B 1
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE
66 [IponopuroHanbHbIE OTPE3KU B 1
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOro 1
67 ’ ’
yria npsIMOYroJbHOTO TPEYroJbHUKA
68 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC OCTPOrO 1
yrja npsMOYrOJbHOIO TPEYrOJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOI0 1
69
yria npsiMOyrojbHOr0 TPEYrojJbHUKa
20 Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 1
45°u 60°
1 Tpuronomerpuueckue ¢yHkuu yriaos B 30°, 1
45°u 60°
CamocrositenbHas padora o teme "Teopema 1
72
[Mudaropa u Hayana TpuronomeTpun”
Pa3nes S. Yribl M 4eTbIpeXyroJibHUKH, CBA3aHHBIE ¢ OKPY/KHOCTBIO (20 yacoB)
73 BrnucanHble U IEHTpaJIbHBIE YTIIbI 1
yT
74 BrnvicanHbIE M IEHTPANIBHBIE YTJIbI 1
75 Brircannblie 1 IEHTpaIbHbBIE YTIIbI 1
yT
76 BrnucanHble ¥ IEHTpaJIbHBIE YTIIbI 1
yT
77 VYron Mexay KacaTenbHON U XOpIoH 1
78 Yrois Mexay KacaTeJIbHOW U XOpAOH 1
79 VYTIbl MEXAY XOPIaMHU U CEKYLIUMU 1
80 VYTIBI MEXIY XOpJIaMH U CEKYIIIUMHU 1
81 BrnrcanHbIe U ONMCAHHBIE YETBIPEXYTOIBHUKHU 1
82 BrnucanHble U onMCaHHbBIE YETHIPEXYTOIbHUKHU 1
83 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA
84 CBoiiCTBa ¥ IPU3HAKKU BIMCAaHHOTO 1
YeThIPEXYTOJIbHUKA
85 CBoiiCTBa M IPU3HAKH BIMCAHHOTO 1
YeThIPEXYTOJTbHUKA
86 CBolicTBa U IPU3HAKY BIMCAHHOTO 1
YEeTBIPEXYTOJIbHUKA
87 B3anMHoOe pacmosnokeHne IByX OKpYKHOCTEH 1
88 B3anmMHoe pacronoxxeHue IByX OKpYKHOCTEH 1




89

Kacanue okpyxxHocTein

90
91

Kacanue okpyxHocreit

OO01ure KacaTesbHbIE K IBYM OKPYKHOCTSAM

92

KonTpomapHas padora Ne 4 mo Teme "Yribl u
YeTHIPEXYTOIbHUKH, CBS3aHHBIE C
OKPYHOCTBIO"

N =

Pasznea 6. [loBTopenue (10 yacoB)

93

Pabora Haj ommOKamMu KOHTPOJIBHON paboThI Ne
4. IloBropenue u oboOmenue. Pemenue 3anay,
WUTIOCTPUPYIOLIHMX CBSI3H MEKAY Pa3INIHBIMU
TeMaMH Kypca

1

94

[ToBTropenue u o6o0menue. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3IMYHbIMU
TEMaMH Kypca

95

96

97

[ToBTropenue u o6o0menue. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3IMYHbIMU
TEMaMH Kypca

IToBTOpenue u 0600meHNe. Permenue 3anay,
WJUTIOCTPUPYIOLIUX CBSI3H MEX]y Pa3IMUYHBIMU
TeMaMH Kypca

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WITIOCTPUPYIOIIUX CBS3H MEXY Pa3TUNIHBIMU
TEMaMHU Kypca

98

[ToBTOpenue u o6obmenue. Pemenne 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3InYHbIMU
TeMaMu Kypca

99

100

101

l'onmoBas koHTpoNBHAS paboTa

Pabora Haj ommOKkamMu roJJ0BOi KOHTPOJILHON
pabotsl. [ToBTOpenue n o6o6menue. Pemenue
3a/1a4, WJUTIOCTPUPYIOLINX CBA3U MEKIY
pa3IUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXY PA3IMIHBIMH
TEMaMHU Kypca

102

[ToBTOpenue u 06o0meHne. Pemenue 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IAYHBIMU
TeMaMu Kypca

Hroro: 102 yaca

9 KJIACC




n/n

Conep:xanue pasaena / Tema ypoka

Pa3zgea 1. Pemienue TpeyroibHUKOB (22 yaca)

KoJu-Bo
YPOKOB

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

[EEN

Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°
NOT Ne2-09-2022.

OcHoOBHOE TPUT'OHOMETPHUYECKOE TOXKIAECCTBO

1

@opMyIIbl IPUBEACHUS

DopmyIbl TpUBEICHUS

Pemenue TpeyroiabHuKoB. TeopeMa KOCHHYCOB

Pemenue TPEYIrOJIbHUKOB. TeopeMa KOCHUHYCOB

TeopeMa CHHYCOB

0 N oo B~WwWwDN

Teopema cuHycoOB
Perienue npakTuueckux 3ajau c

HCIIOJIb3OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPECMBbI CHHYCOB

R R R R R R R R

10

Pemenue npakTuyeckux 3aaay ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

11

Pemenne npakruyeckux 3amad ¢
HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TCOPEMBI CHHYCOB

12

13

Pemenue MPAKTUYCCKUX 3a1aaY C
HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPEMBI CHHYCOB

TpI/II‘ OHOMCTPUUCCKHUC (I)OpMYJ'ILI JJIA 101 aanu
TPEYroJIbHUKA, MapaJuIicjiorpamMmma

14

Tpuronomerpuyeckue GopMyJIbl IS MIOIAAN
TPEyroJIbHUKA, NapajuieorpaMma

15

16

Tpuronomerpuyeckue GopMyJbl IS MIOIAAN
TpeyrojbHUKa, IapajieIorpaMma
Tpuronomerpuueckre GOpMyIIbl U1 IUIOIIAIH
TPEyroJibHUKA, NapajuiesorpaMma

17

®opwmyna ['epona

18

®opmyina ['epona

19

®opwmyna ['epona

20

dopmyJia IIIOWAAN BBITYKIOTO
YETBIPEXYTOJIbHUKA

R R R R




@opMyi1a IUIOIIAIN BBITYKIOTO 1

2 YeThIPEXYTroJIbHUKA
99 Kontponsnas padora Ne 1 mo teme "Pemenne 1
TPEYroJIbHUKOB"
Pa3zgea 2. [logoOue TpeyrosibHukoB (12 yacoB)
Pabora Hag ommOKkamMu KOHTPOJIBHON paboThl No 1
23 1. Xopas! ¥ 1000HBIE TPEYTOIBHUKH B
OKPY’KHOCTH
24 Teopema o mpou3BeIEHUHN OTPE3KOB XOP/ 1
25 Teopema o pou3BeieHUN OTPE3KOB XOPJ 1
26 Teopembl 0 MPON3BEACHNUN OTPE3KOB CEKYIITNX 1
27 Teopemsbl 0 POU3BEACHUN OTPE3KOB CEKYILIUX 1
28 Teopema o kBagpaTe KacaTeIbHOU 1
29 Teopema o KBazipaTe KacaTeabHOMI 1
30 Teopemsr UeBbl 1 Menenas 1
31 Teopembr UeBbl 1 MeHemast 1
32 Teopemsl UeBbl u Menenas 1
33 ITonsTue o romoreTnn 1
34 KonTponbnas padorta Ne 2 o reme "[logobue 1
TPEYroJIbHUKOB"
Paznen 3. Metoa koopaunar (10 yacos)
Pabota Hag ommOKkamMu KOHTPOJIBHOM paboTh! Ne 1
35 2. YpaBHEHHE NPSAMOM Ha MIIOCKOCTH. YTJIOBOM
K03 (UIIMEHT ¥ CBOOOTHBIN UJIeH, UX
TeOMETPHUECKUI CMBICTT
YpaBHeHHE NIPSMON Ha IUIOCKOCTU. YTJIOBOU 1
36 K03 (UIIMEHT ¥ CBOOOTHBIN WIEeH, UX
Te€OMETPHUECKUI CMBICTT
37 [MapannenbHOCTh U MEPIeHINKYISIPHOCTh 1
MpSIMBIX (Yepe3 yriaoBoi Ko ULIUEHT)
38 VYpaBHEHHE OKPYKHOCTU 1
39 HaxoxneHne nepecedeHui OKpyKHOCTEN U 1
NPSIMBIX B KOOpJIUHATAX
40 HaxoxneHne nepecedeHuil OKpy>KHOCTEN U 1
MPSIMBIX B KOOPIUHATAX
41 dopMyita pacCTOSIHUSA OT TOYKH 10 IIPSIMOU 1
42 [Inomans napamienorpaMma B KOOpJIMHaTax, 1
MOHATHE 00 OPUEHTUPOBAHHOM IIOIAAN
43 [Ipumenenne meTona KOOpAMHAT B 1

MPaKTUYECKH-OPUEHTHPOBAHHBIX




rCOMCTPHUYCCKUX 3aaadax

44 Kontponbnas padota Ne 3 o teme "Meton 1

KoopauHat"
Pasznen 4. BekTopsi (20 yacoB)

45 Pabora Hag ommOKamMu KOHTPOJIBHON paboThl No 1
3. BekTopsl Ha MII0CKOCTH

46 CroXeHue ¥ BRIYMTAaHHE BEKTOPOB — TIPaBUIIa 1
TPEYToJIbHUKA U MapajuieiorpaMmma

47 CroxeHue ¥ BBIYUTaHUE BEKTOPOB — IPaBUIIA 1
TPEYToJIbHUKA U MapajuieiorpaMma

48 YMHOKEHHE BEKTOpa Ha YUCIIO 1

49 Koopaunats! BekTopa 1

50 CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB, YMHOKCHHE 1
BEKTOpa HA YHCJIO B KOOpAUHATAX

51 Cr0oXeHHe ¥ BRIYMTAHHE BEKTOPOB, YMHOKEHHE 1
BEKTOpa Ha YHCJIO B KOOpIUHATAX

52 [IpuMeHeHne BEKTOpOB B (PU3HKE, IICHTP Mace 1

53 [TonsTre o 6a3uce (Ha mwiockocty). Paznoxenus 1
BEKTOPOB 110 0azucy

54 [Tonstue o 6a3uce (Ha mockocty). Paznoxenus 1
BEKTOPOB 110 0a3ucy

55 [Tonsitue o 6a3uce (Ha MWIOCKOCTH). Paznoxkenus 1
BEKTOPOB 110 0azucy
CkansipHoe MpOU3BEACHNE BEKTOPOB, 1

56 Te€OMETPHUECKUI CMBICTT M BEIPA)KEHHUE B
JIEKapTOBBIX KOOPAWHATAX

57 JMcTpuOyTUBHOCTh CKAJIIPHOTO NMPOU3BEACHUS 1

58 CkansipHOE TPOU3BEACHUE U TPOCIIMPOBAHNE 1

59 [IpuMeHeHHe CKaIIpHOTO IPOU3BEACHUS 1
BEKTOPOB JUISl HAXOXKICHUS UTHH U yTJIOB

50 [IpuMeHeHHe CKaIIpHOTO MPOU3BEACHUS 1
BEKTOPOB ISl HAXOXKICHUS UTHH U yTJIOB

61 [TpuMeHeHHne CKAISIPHOTO TPOU3BEICHUS 1
BEKTOPOB IS HAXOXKJICHHUS JUTMH U YTIIOB

62 Perienue reoMeTpruieckux 3a/1a4 ¢ ITOMOIIBIO 1
CKaJIIPHOTO IPOU3BEICHUS

63 Pemrenue reoMeTpruieckux 3a1a4 ¢ TOMOIIBIO 1
CKJIIPHOTO TPOU3BEICHUS

64 Kontponbnas padota Ne 4 mo teme "BekTopsr" 1

Pa3nen 5. lninHa OKpPYKHOCTH M IUIomaab kpyra (16 yacos)




Pabora Hag ommOKkamMu KOHTPOJIBHON paboThl No 1

65 4 TIpaBuiIbHBIC MHOTOYTOJIbHUKH, BEIUHUCIICHUE
UX JIEMEHTOB

66 [IpaBuIbHBIE MHOTOYTOJIBHUKHY, BBIYHCIICHUE X 1
3JIEMEHTOB

67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE X 1
3JIEMEHTOB

68 IIpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 1
3JIEMEHTOB

69 Yucno © ¥ ITMHA OKPY>KHOCTH 1

70 Yucno v IMHA OKPYKHOCTH 1

71 JInvHa 1yru OKpy»KHOCTH 1

72 JlivHa AyTu OKpY>KHOCTHU 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u €ro 3J€MEeHTOB (CEKTOpa U 1
CEerMeHTa)

76 [Tnomans Kpyra u €ro 3J€MEeHTOB (CEKTOpa U 1
CErMEHTA)

77 [Tnomans kpyra v €ro 3J€MEHTOB (CEKTOpa U 1
CErMEeHTA)

78 Brruncnenue nepumMeTpoB U miomaneil puryp, 1
BKJTIOYAOIIINX AJIEMEHTHI KpyTa

79 Brruncnenue nepumMeTpoB U miomaaeil puryp, 1
BKJTIOYAFOIIIUX DJIEMEHTHI Kpyra

80 KonrtponbHast padora Ne 5 mo teme "J{nuna 1
OKPY>KHOCTH M ITOIAAb Kpyra"

Paszneua 6. {Bukenus miaockoctu (10 yacos)

81 Pabora Hag ommOKkamMu KOHTPOJIBHOM paboTh! No 1
5. LleHTpanbHast CHMMETPHS

82 LleHTpasibHO-CUMMETPHUYHBIE (PUTYPBI 1

83 [ToBopoT 1

84 OceBas cummeTpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCHTEIIBHO 1
HEKOTOPOU OCH

86 [MapannensHblid HEpeHOC 1

87 [ToHsaTHEe ABMIKEHUS U €0 CBOICTBA 1

88 PaBenctBo ¢uryp 1

89 IIposiBineHUss CUMMETPUU B IPUPOJIE, JKUBOIIUCH, 1

CKYJIBITYpE, apXUTEKTYype




90 Komno3unun nBuxeHuit (mpocrenmime 1

MIPUMEPHI)

Pa3nen 7. IloBTopenue (12 yacos)
[ToBTOpenue u o6obmenue. Pemenune 3anay, 1
91 WUTFOCTPUPYIOIIMX CBSA3H MEXIY Pa3IMdYHBIMU
TeMaMH Kypca

[ToBTOpenue u 0606menue. Pemenue 3amay, 1
92 WLTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3InIHbIMU
TEMaMH Kypca

[ToBTOpenue u 0606meHue. Pemenue 3amay, 1
93 WJUTFOCTPUPYIOIIMX CBS3H MEXKIY Pa3IMIHBIMU
TeMaMH Kypca

[ToBTOpenue u o6obmeHne. Pemenune 3amay, 1
94 WJUTFOCTPUPYIOLIUX CBSI3H MEX]Y Pa3IMUHBIMU
TeMaMH Kypca

[ToBTOpenue u o6odmeHne. Pemenune 3amay, 1
95 WUTIOCTPUPYIOIINX CBA3H MEXKAY Pa3IUYHBIMU
TeMaMu Kypca

[ToBTOpenue u o6obmenne. Pemenue 3anay, 1

96 WUTIOCTPUPYIOIINX CBA3H MEX]y Pa3InYHBIMU
TeMaMHu Kypca

[ToBTOpenue u o6obmenne. Pemenue 3anay, 1
97 WUTIOCTPUPYIOLIUX CBA3U MEXIY Pa3IUYHBIMU
TeMaMu Kypca

[ToBTOpenue u o6odmeHue. Pemenne 3amay, 1
98 WUTFOCTPUPYIOIINX CBS3H MEXIY Pa3IMIHBIMU
TeMaMH Kypca

99 I'omoBas KoHTpoOsbHAs paboTa 1

Pa6ota Hax ommOkaMu ro0BOi KOHTPOJIbHOM 1
100 pab6ortsl. [loBTOpenue u 0606menue. Pemenne
3a]1a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY

Pa3jIMUHbIMU TCMAMH KYypcCa

[ToBTOpenue u o6obmenne. Pemenune 3amay, 1
101 WJUTFOCTPHUPYIOLIUX CBSI3H MEX]Yy Pa3THIHBIMU
TeMaMH Kypca

[ToBTOpenue u o6obmenne. Pemenune 3amay, 1
102 WJUTFOCTPUPYIOLIUX CBSI3M MKy pa3TMIHBIMU
TeMaMH Kypca

Hroro: 102 yaca
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