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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no npeamery «['eomerpus» s oOyvaromuxcst 7-9 kmaccoB (yriryOJaeHHBIN
YPOBEHb) COCTaBJCHA Ha OCHOBE CIEAYIOIMNUX HOPMATUBHBIX TOKYMEHTOB:

- @enepanpHOoro 3akoHa or 29 nmekabps 2012 rom Ne 273 - @3 «OO6 obpazoBaHuu B
Poccutickoit ®eneparun» (cT.2, 11.9);

- @epepanbHOrO0 TOCYIAPCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHJApTa OCHOBHOTO OOILEro
oOpazoBanust  (IIpuka3 MunucrepctBa mnpocsemenuss P® ot 31.05.2021 Ne287) ¢
u3MeHeHussMu ot 27.12.2023 (nmpuxkaz Munnpocsemienust Nel(028), ¢ u3MEHEHUSIMH OT
22.01.2024 (npuxa3z MusnnpocsernieHust Ne31);

- DenepanbHOl 00pa3oBaTeNbHONW MPOrPaMMBI OCHOBHOTO 00IIero oOpa3oBaHus (IIPHUKa3
Munuctepcrsa npocsenienust Poccutickoit deneparuu ot 18.05.2023 Ne370, 3apeructpupoBan
12.07.2023 No74227), ¢ usmenenusimu ot 01.02.2024 (mpuxa3 Munnpocsemienus Ne62), ¢
n3MmeHenusMu ot 19.03.2024 (npuka3 Munmnpocsemienust Nel71);

- @epepanbHOrO0 TMEpeyHs y4YEOHMKOB, PEKOMEHJIOBAHHBIX K  HCIOJIB30BAaHUIO B
00pa30BaTeNbHbIX YUPEKACHUAX, pEATU3YIOUIMX MporpamMmbl o0miero oOpa3oBaHUs U
MMEIOIINX TOCYAapCTBEHHYIO aKKpenuTanuto, Ha 2024-2025 y4eOHbIi TO/;

- l'opoBoro kanengapuoro yueoHoro rpadguka MbOVY «'umnazus Ne®» na 2024-2025 yueOHbIN
TOJI;

- [onoxenus o pabounx mporpaMmax y4eOHbBIX MTPEIMETOB, YICOHBIX KYpCOB (B TOM YHCIIE
BHEYPOUHOI1 1eATeNbHOCTH), yueOHbIX Moayeil B MBOY «I'umuazus NeQy;

- OcHoBHOI1 00pa3zoBarenbHoi mporpaMMbl OO0 MBOYVY «I'umnazust Ne8».

['eomeTpust Kak OJWH W3 OCHOBHBIX pPa3EOB IIKOJbHOW MAaTEMaTHUKH, UMEIOIIHI CBOEH
[ENbI0  00ECIeYNTh W3YYCHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIICHWH W B3aWUMHOE
pacmojoXeHue, ONMUpaeTcs Ha JIOTMYECKYI0, JOKa3aTeNbHYI IUHUIO. L[eHHOCTh u3yueHus
TeOMEeTPHUH Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus 3aKIF0YAETCS B TOM, YTO OOydaromuiics
VUUTCS TIPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTHYCCKUE YMO3AKITFOUCHUS,
JIOKA3bIBaTh WMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIHUTH
paccyXJIeHUs «OT MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIC
yrBepxkaeHus. Oco0oe 3HaueHHe JoKa3aTellbHas JIMHUS MMEeT A YriyOnEéHHOro M3ydeHus
MaTEMaTHKH.

[lenpo W3YYeHHS TEOMETPUHU SIBIISICTCS WCIIONB30BaHUE €€ KaK WHCTPYMEHTa TIpH
pelIeHNH KaK MaTeMaTU4YeCKUX, TaK M TPAKTHUECKUX 3a/lad, BCTPEYAIOIIUXCS B pPeabHOM
*u3HUA. OOyvaronuiicsi JOHKEH HAYYUTHCS OMPEAENSTh TEOMETPHUECKYI0 (UTYpPY, OMHCHIBATH
CIOBaMH YepTEX WM PUCYHOK, HAWTH IUIOMAAh 3EMEIbHOTO YYacTKa, pacCUHUTHIBATH
HEOOXOJUMYI0 JJIMHY ONTOBOJOKOHHOTO KaOenst wian TpeOyemble pa3Mepbl rapaxka ajis
aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JTHUHHS B W3YYCHUH T€OMETPUU.
[Ipu pemeHun 3agad  MPAKTHUUECKOTO  XapakTepa OOy4YaloOUIWiics  Y4YUTCA  CTPOUTH
MaTeMaTHYeCKUe MOJCIM PEAbHBIX JKU3HCHHBIX CHTYAllMid, IPOBOJUTL BBIYHCICHUS U
OIICHUBATh aJICKBATHOCTb MOJYYCHHOTO Pe3yIIbTaTa.

Oco0eHHOCTh yu4eOHOTO Kypca YIIyOJIEHHOTO M3YYEHUsI T€OMETPUH COCTOHWT B TOM, UTO
oOyJaroruecs: He MPOCTO 3HAKOMSITCS C ONPeAeIEHHBIMU TIOHATUSMHU, & YBEPEHHO OBJIA/ICBAIOT
umu. CyIecTBYIOIIME TEMBI MPOTpaMMbl 0a30BOTO Kypca T'€OMETpPHH H3ydaloTcs Ha Oolee
rIyOOKOM ypOBHE, a oOOydaromuecs NPHOOPETalOT YMEHHs, TOMOTAIoNue WM YBEPEHHO



MIPUMEHATH CBOM 3HAHUS HE TOJIBKO B MATEMATHKE, HO U B CMEXHBIX IIPEAMETAX, MPEKIE BCETO
¢uszuke u uHDOpPMATHKE, a TAKXKE TOJIB30BATHCS TOJNYYECHHBIMH 3HAHHUSIMH IPU PEUICHUH
IIPAKTUYECKHX 3ajau.

CormacHo ydeOHOMY IUIaHy B 7-9 Kiaccax HU3ydaeTcs YIIIYOJIEHHBIH Y4eOHBIM Kypc
«l"'eomeTpus», KOTOPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE pa3zeibl coiepkanus: «Hauana
reomerpun», «TpeyroapHukm», «OKpyKHOCTB»,  «YeTblpéxyronpaukm», «Ilomoduey,
«OnemeHThl TpuroHomerpum», «llmomaan», a Ttakxke «Meron KoopauHat», «BeKTOpbI»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha n3yuenue yuebnoro xkypca «I'eomerpusi» otBoautcs 306 yacos: B 7 kinacce — 102 gaca
(3 gaca B Hepgeno), B 8 kinacce — 102 vaca (3 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauasia reomerpun

Hcropust BO3HMKHOBEHMsT W pa3BUTUA TeoMeTpuu. HauanbHble MOHATUS T€OMETPHHU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcHome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICICHUH.

B3anmHOe pacnosiokeHue TOYeK Ha MpsMOW. M3MepeHue NIIMHBI OTpE3Ka, PacCTOSHHUE
MEXy TOUKaMHU.

ITonmymnockocts U yros. Buasl yrios. M3mepenue BenuduH yriioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpIEHAUKYISApHBIE IpsiMble. PaccTosHMe OT TOYKH 10
npssMoi. buccekrpuca yria.

Jlomanas. Bugel nomanbix. JnmHa < somMaHoW.  MuoroyronmeHuku. Ilepumerp
MHOTOyrosibHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

ITpocreimme nocrpoenus. MTHCTpyMEHTHI i1 U3MEPEHUM U TOCTPOCHUH.

TpeyroibHuKu

Bunst TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHukoB. I[lepBelii M BTOpPOM NpPHU3HAKM PABEHCTBA TPEYrOJbHUKOB.
PaBHOOeipeHHbIE TPEyroabHUKM M UX cBoWcTBa. [Ipu3Hak paBHOOEIPEHHOrO TpPEyrojbHHKA.
Tpernii npu3HaK paBEHCTBA TPEYTOJIBHUKOB.

CooTHoIIeHHs MEXy CTOPOHAMH M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHCTBO 0 1iMHE JTOMaHOM.

Cummerpuunsble ¢purypbsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpui. Ilpumepsl cuMmmeTpun
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapajieIbHOCTH MPSMBIX, UCTOPUYECKHE CBENEHUA O TmocTynare EBkimaa v o poiu
Jlo6aueBCKOro B OTKPBITUM HEEBKIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauledbHbBIX
npsimbix. CyMMa yrjaoB TpeyrosibHMKa. BHemHue yrisl TpeyronbHuka. CymMma BHYTPEHHHX
YTJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsiMoyroJibHbI€ TPEYroJbLHUKHU

IIpu3Haky paBeHCTBA MPSIMOYIOJBHBIX TPEYrOJILHUKOB. llepneHaukyissp ¥ HakjIOHHas.
CBONCTBO MeIMaHbl MPSIMOYTOJBHOTO  TPEYrOJIbHHMKA, MPOBEIEHHOM K THUIIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C yIJIoM B 30°.

Okpy:KkHOCTH

[ToHSATHST OKPYXHOCTM M Kpyra. OJIEMEHTBHl OKPY)KHOCTM W Kpyra: LEHTp, pajuyc,
JIMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacronokeHne OKpYyKHOCTH M npsiMoi. KacarenbHas
U CeKylas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. [Ipocreilmme mocTtpoeHus ¢
MIOMOILBIO HUPKYJIA U TUHEHKHU.

I'eomeTpuuyeckne MecTa TOYEK

[lonsiTe O reoMeTpudeckoM MecTe TodeK. lIpumepsl reomMeTpudeckux MeCT TOYEK Ha
IUIOCKOCTH. bUCCceKkTprca yriia u cepeIuHHBIA NEPIEHIUKYIAP K OTPE3KYy KaK F€OMETPUYECKUE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYToJIbHMKA, €€ LEeHTp. MeTo reoMeTpUYeCKuX MECT
TOYEK IIPU PELICHUU T'€OMETPUYECKUX 3a1a4.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JUHEHKH



Ucropuueckue cBenenns. OOOCHOBaHUS MPOCTEHIIMX MOCTPOSHWH, STalbl 3aja4yd Ha
IIOCTPOEHUs, PEIICHUE 3a1a4 Ha IIOCTPOCHUE LUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoictBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOMCTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TPareLnuu.

Cpenssisi nMHUS TpeyrojibHUKAa. MeTon yABOEHMs MeIMaHbl TpeyrojibHuUKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema Paineca, Teopema 0 NPONOPLUUMOHAIBHBIX OTpe3kax. Teopema BapuHbona miis
IIPOU3BOJILHOTO YETHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPHYHBIE (PUTYPHI.

ITonoGue

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpumeHeHne no00Ms TPU PELLICHUH T€OMETPUUYECKUX U MPAKTHUECKUX 3ajiau.

ILnomans

[Torsitme o momaau. CBolicTBa IIom@aei reomerpudeckux ¢uryp. Ilpocteitmme
dopmynbl Uil IUIOIIAAM TPEYroibHUKA, Mapajuieorpamma, pomba u Tpanenuu. [lmomanm
no00HbIX puryp. OTHOIIEHHE IIIO0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHuu NPaKTUYECKUX
3az1ad.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAHI'€HC OCTPOrO yrja IpsIMOYTOJIbHOTO TPEYroJbHUKA.
Tpuronomerpuueckue ¢yHkuu yrioB B 30°, 45° u 60°. IlpomopuuoHaibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JIbHUKH, CBA3AHHBIE C OKPY/KHOCTBIO

BrnmcanHble M LEHTpaJIbHBIE YIJIBI, YTOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBI MEXIY
XopAaMM M CEeKyIIMMHU. BrucaHHble ¥ ONHMCAHHbIE OKPY)KHOCTH TpPEYTroJbHMKAa U
4eThIpEXYroJpHUKU. CBOICTBA M TPU3HAKM BIHMCAHHOIO YETHIPEXYrOJbHUKA. B3auMHoe
pacrionio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocreil. OOmue KkacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunHyc, TanreHc yrioB oT 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXecTBO. PopMyiibl puBencHMs. Pelenne TpeyroapHUKoOB. TeopemMa KOCUHYCOB M TEOpeMa
CHUHYCOB. PellleHne mpakTHYecKHX 3aJad C HUCIOJIb30BAHMEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB. Pemienne 3aga4 reoMeTpUIeCcKOW ONTUKH.

Tpuronomerpuueckue GopMyisl JUIsl IUIOLAAN TPEYTroJbHUKA, MapajiesorpamMmma, pomoa,
tpaneuuu. @opmyia ['epona. @opMyria MIOMAAH BBITYKIOIO YETHIPEXYTOJIBHUKA.

ITono0ue TpeyronbHUKOB



Xopas! U NOJOOHBIE TPEYroJIbHUKH B OKPYKHOCTH. Teopema O MpOU3BENECHUN OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEJIECHUU OTPE3KOB CEKYLIUX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Ipu pelIeHUH reoMerpudeckux 3aaad. Teopemsl Uesbl u Menenas. Ilonsrtue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHUE TPAMOM Ha IUIOCKOCTH. YTJIOBOW KO3()(UIMEHT W CBOOOIHBIN WiEH, HX
reoMeTpuueckuil cmbpicia. [lapaynenbHOCTh U NEPNEHIUKYISIPHOCTh HPSIMBIX (Yepe3 yriIoBOM
kod(durmeHt).

VYpaBHEHHE OKpYKHOCTH. HaxoxneHune IepeceueHudl OKpPYKHOCTEH M IpPsSIMBIX B
KoopauHaTtax. @opMmyna paccTOSHUS OT TOUYKM 10 mnpsimoi. [lnmomaap mnapasienorpaMMa B
KOOpJMHATax, MOHATHE 00 OpPHUEHTHUPOBAHHOH Iwiomanu. [IpuMeHeHne merona KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4ax.

BexTopsl

BexTops! Ha minockoctu. CliojkeHUE UM BBIYMTAHUE BEKTOPOB — IpaBUiIa TPEYroJibHUKA U
napajuiejorpaMmma. YMHOXKEHHE Bektopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIUNTAHUE BEKTOPOB, YMHOKEHHE BEKTOpPA HA YUCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
¢bu3uke, LEHTp Macc.

[Tonsitme o OGasuce (Ha TwIocKocTH). PasmokeHuss BekTopoB 1o 0Oasmcy. CkansipHOe
IIPOU3BE/IEHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKAISIPHOTO Npou3BeAeHus. CKalipHOE MPOU3BEJCHHUE U MPOELUPOBAHUE.
[TpuMeHeHrEe CKaJSIPHOTO MPOU3BEACHUS BEKTOPOB IS HAXOXKICHMS UIMH U yIJoB. Pemenue
F€OMETPUUECKUX 3a7au C MOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[TpaBriibHBIE MHOTOYTrONIBHUKU. JlJInHA OKpYyX)HOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHWE JJIUH IOyr OKpyxHocred. Ilnmomane kpyra, cextopa, cermeHra. Mcropuueckue
CBeZIeHMs 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIH KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpusi. lLleHTpanbHO-cuMMmeTpuuHble (urypsl. I[loBopotr. OceBas
cummeTpus. PUrypbl, CHMMETPUUYHBIE OTHOCUTENIBHO HEKOTOPOM ocH. [lapauiensHblii nepeHoc.

[TonsiTue aBuxeHuss U ero cBoiicTBa. PaBeHcTBo Quryp. IlposiBieHus cummeTpuu B
IpUpOJe, >KUBOMHMCH, CKYyIbNType, apxurTekrype. Kommosunmm awxkeHudt (mpocteifimue
npuMepsl). [IpumMeHeHne B reoMeTpuieckux 3a/1a4ax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI IO MaTeMaTHUKE XapaKTEepPU3YIOTCS B
YacTu:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYeCKOW IKOJIbl, K UCIIOJb30BAaHUIO 3TUX JOCTUKEHUM B IPYTUX HAYKax U MPHUKIAIHBIX
chepax;

2) rpa:KIaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
NpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO 0oO0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHXKEHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCcCUOHaIbHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIAYaTbHOW TPAeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CITOCOOHOCTBIO K SMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHU, pPacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 NO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MNPHUPOABI U OOIIECTBa, MOHUMaHHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIN3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA M MaTEMaTHYECKON
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HAaBBIKAMU HCCIICIOBATEIHCKON
JIeSITEIIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OpUEHTAIle Ha MPUMEHEHNE MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3agad B o0iacTu
COXPAHHOCTH OKpYXKAIOIIEH cpeibl, MIAHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTeN UX PELLEHUs;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HaHWH, (HOPMYyIMpPOBATH WUJECH, MOHSTHUS,
TUIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMI0, BOCIPUHUMATb CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOylOIUil KOHTpMEp, KOPPEKTUPOBaTh IMPUHUMAEMbIE pEIIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrare OCBOEHHS MPOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOydaromerocss Oyayr CGOPMHUPOBAHBEI MeTampeaMeTHbIEe Pe3yJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSIMU M YHUBEPCAIbHBIMHU PErYJISTUBHBIMU
NEeNCTBUSIMMU.

Ilo3naBaTebHbIE YHMBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornyeckne 1eMCTBUS:

BBISBJISITH M XapaKTepPH30BaTh CYHIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUN, OTHOIIEHWH MEXIy TMOHATUAMHU, (OPMYIUPOBATH ONPEEICHUS TOHATHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KJIAacCU(UKAIMKA, OCHOBAaHUSA JJig OOOOIIEeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYNIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBIIATH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEYHsS B (PakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSX, TMpeanaratb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JiefaTh BBIBOJBI C MCIOJBb30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;

pa3dupath J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHHH (TpSMbIE U OT MPOTUBHOTO),
MPOBOAWTH  CAMOCTOSATEIBHO  JIOKA3aTeIhCTBA MAaTeMAaTUYeCKUX (AaKTOB, BBICTpaUBaTh
apryMEHTallui0, TPUBOJAUTHh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYeCKOU
WHIYKIIUA, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHUS;

BBIOUpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMANIMA ¢ YY4ETOM CAMOCTOSTETHHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA.

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEOBATENLCKUI MHCTPYMEHT MMO3HAHUSA, OPMYITUPOBATH
BOTIPOCHI, GUKCUPYIOIIHE TPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSTEILHO YCTaHABINBATH HCKOMOE
U gaHHOE, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHE;



MIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOIO
HAOJIO/ICHUSI, HCCIIEIOBaHMUs, JKCIEPUMEHTa, OICHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JJISL
peleHus 3a1auu;

BbIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpATh (HOpMy TMpenCcTaBICHUS MHPOPMALUU U WILIIOCTPHUPOBATH peIIacMble 3aadu
CXEMaMH, AMarpaMMaMy, HHOU rpaukoi U UX KOMOMHALMSIMY;

OLICHMBATh  HAAEKHOCTh HWHGPOPMALMM 1O  KPUTEPUSM, MPEAJIOKEHHBIM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUKY 3pPEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jayd, KOMMEHTHPOBATH TOJTYYECHHBIN
pe3ynbTar;

B X07€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOH TeMbl, POOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK pEIIeHHs], COMOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSMHU IPYIMX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIHUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NpPEICTaBIATh PE3yJbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
peleHH y4eOHBIX MaTeMaTH4YecKMX 3ajlad, NMPUHHUMAaTh IeJlb COBMECTHOM J1eATeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOThI, pacipeaessaTh BUIbl paboT, 10rOBapuBaThCA,
00CyX1aTh MPOIIECC U Pe3yJabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpyNMHOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJbTaTa M KaueCTBO CBOErO BKJIaJa B
OOIIMIA pe3yNbTaT MO0 KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI oJid pCeUICHUA B JKN3HCHHBIX u y‘IG6HBIX CUTyaluAx,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOATCIIBHO COCTABJIATH IJIAH, AJITOPUTM PCUICHUA 3aa4YN (I/IJII/I €ro I-Ia.CTI:n), BBI6I/IpaTI>
crnoco0 pemeHuss ¢ Y4€TOM MMEIOUIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4€TOM HOBOM MH(OPMALIUH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOIecca U pe3yibTara pErICHUS
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3aJa4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe3y.]IBTaTa JCATCIIBHOCTU HOCTaBHGHHOﬁ e u YCHOBHﬂM,
OOBSCHATH MPUYMHBI JTOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIU, HAXOAWTh OIHUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pGH_IeHI/ISI 3ada4u.

INPEJAMETHBIE PE3YJIBTATDBI

K koHIty 00y4enwust B 7 KJIacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Pacnio3naBaTh M3y4eHHBIE TEOMETpPUYECKHE (UTYPBI, ONPENeIsTh HUX B3aHUMHOE
pacmosioxeHue, n300paxkarb reoMeTpudeckre (UTYphl, BBIIOIHATH YEPTEKU IO YCIOBUIO
3anaun. M3MmepATh JIMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemarh 3a1auv HAa BBIYUCIICHHME JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenarb ONpUKUAKY M OLEHKY JMHEHHBIX U YIJIOBBIX BEJIIMYMH IPEAMETOB B peajbHOMI
JKU3HU, pa3MepoB MPUPOIHBIX 00BEKTOB. Pasnuyarh pasmepbl A3THX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

Ilonb3oBaTbcsd MNpPU3HAKAMHM PABEHCTBA TPEYIOJBHHUKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONTE JTOTMYECKHE PACCYKIECHHUS C HCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs MpU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKUX 3aau.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemrate 3agaun Ha KieT4aToit Gymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
F€OMETPUYECKNX  3aJa4aX C  HUCHOJIB30BAHHEM CYMMBI  YIJIOB  TPEYrOJBHUKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPH IEPECEUCHUU JBYX MapalIeIbHBIX
IPSMBIX CEKyIIed. PemaTe npakTHYecKue 3a1a41 Ha HaX0K/ICHUE YIJIOB.

Brnanets monsituem reomerpuueckoro mecta Touek (I'MT). Ompenensite Ouccekrpucy
yIrila W CEepEeAUHHBbIN NEPHEHAMKYIAp K OTpPe3Ky KaK TEeOMETPUYECKHEe MeCTa TOYeK.
[Tonp3oBaTbess moOHATHEM reoMeTpuueckoro wmecra Touek (I'MT) mnpu gokasarenbcTBe
T€OMETPUYECKUX YTBEPKACHUM U IIPU PEILICHUH 3a1a4.

DopMynMpOBATH ONPEACICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJECTh MX CBOMCTBAMU. YMETh JOKa3blBaTb W INPUMEHATh 3TH CBOMCTBA IpHU
peLICHUH 3a1a4.

Biamers moHsATHEM OINMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYXKHOCTH, YMETh HAaXOAUTh €€
neHTp. Jloka3blBaTh M HCIOJIb30BaTh (DaKThl O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYrOJbHHKA



IepeceKaroTcsl B OAHOM TOYKE, MU O TOM, UYTO CEpEIUHHBIC MEPNEHAUKYJIAPHl K CTOPOHAM
TPEYTroJIbHUKA IIEPECEKAIOTCS B OHON TOUKE.

Brnagerp noHATHEM KacaTenpbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
HEepHEHINKYJIAPHOCTH KacaTelabHOM M pajuyca, IPOBEIEHHOIO K TOUKE KacaHus. Joka3piBaTh
PABEHCTBO OTPE3KOB KAacaTEeJIbHBIX K OKPY>KHOCTHU, IPOBEIEHHBIX M3 OJJHOM TOUYKH, U IPUMEHATh
3TO B PELIEHUU T'€OMETPUUECKHUX 3a]1a4.

Jloka3piBaThb M NPUMEHSTh NPOCTEHIINE T€OMETPUYECKHE HEPAaBEHCTBA, MOHUMATh HMX
NPaKTUYECKUN CMBICII.

[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHUSI C IOMOLIBIO LIUPKYJIS U TMHEHKU.

K koniy o0yuenus B 8 kjiacce o0ydyaromuics MOIy4UT CIASAYIOIINE TPEAMETHBIC Pe3yJIbTaThl:
Pacnio3HaBaTh OCHOBHBIE BM[Ibl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BaTbCS HX
CBOWCTBAMM IHIpU pEIIEHUM TEeOMETPUUYECKMX 3ajad. Pas3nuyare mnpu3sHakd U CBOMCTBa
napajieniorpaMMa, pomM0a M MpSIMOYTOJbHHKA, JOKa3blBaTh MX M YBEPEHHO NMPUMEHSTH IPH
pelIeHUH TEOMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM IEpeceueHUs] MEJUaH TPEyrojbHUKa (LEHTpa Macc) B
peLIeHUH 3ajay.

Bnagers nonsTueM cpeaHel JTMHUM TPEYrojdbHUKA M Tpaleluu, MPUMEHITh UX CBOWCTBA
IpU peuleHuH reoMeTpudeckux 3aaad. lcnonws3zoBath Teopemy Daneca u Teopemy o
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSITh UX IS PELICHUs IPAKTUYECKUX 3a]1ay.

Pacrnio3HaBaTh LEHTpaJIbHO-CUMMETPUUYHbIE (DUTYPBI W HCHOJB30BaTh MX CBOICTBA NpHU
peLIeHNH 3a]1a4.

Brnagerp  moHATHSAMM  1OAOOMS  TPEYTrOJIbHUKOB,  Koa(p¢uuueHTa  momoowus,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBleHHE O
npeoOpa3oBaHuU MOA0OMA M O MOAOOHBIX ¢urypax. Ilomp3oBarbes NpHU3HAKaMM MMOJO0US
TPEYrOJIbHUKOB NPHU PEIICHUH T'€OMETPUYECKUX 3ajad. Jloka3bIBaTh U NPUMEHATH OTHOIIECHUS
IPOMOPLMOHAIBHOCTY B MPSMOYTOJbHBIX  TpeyronbHHkax. [Ipumensats mnogobue B
IIPAKTUYECKUX 3a7a4ax.

BeiBoguTh W HCHONB30BaTh MpocTeiimue (GopMynsl Uil IUIOIIAAM TPEYroJibHUKA,
napajuiejgorpamMma, pomba W Tpanenuu. BerauciaTe (pazauyHBIME - CHIOCOOAMH)  TIIOMIATH
TPEyrojibHMKa ¥ IUIOIAAXM MHOTOYroJbHbIX (uryp (mosb3ysach, I/A€ Heo0X0auMo,
KaJIbKYJIATOpPOM). 3HaTh OTHOIIEHHUE IUIONaAel MOJOOHBIX (UTYyp M NPUMEHSTH MPH PELICHUU
3az1a4. [IpuMeHATh MONy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a1a4ax.

[Tonb3oBatbes Teopemoit Iludaropa g pemeHuss reOMETPUUYECKHX M MPAKTHYECKHX
3agad. CTpouTh MaTeMaTHUYECKYI0 MOJIENb B NMPAKTUYECKUX 3aadyax, CAMOCTOSATEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagers noHsTHEM BIMCAaHHOIO M LEHTPAJIBHOIO YIJIA, YIJIAa MEXKIY KacaTelbHOH H
XOpJIOM, ONMCAaHHOM W BIIMCAHHOM OKPYXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIbHUKA,
MPUMEHSTh UX CBOWCTBA IIPU PEIICHUH 3a/au.

ITpuMeHATh NOMyYEeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IJIs
3aJa4 peaqbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TIOJIB3YSICh, I'7I€ HEOOXOIUMO, KATbKYJIATOPOM).

K xoHiy o0yuenus B 9 kjacce o0y4yaromuics MONyduT CIeIyIOIue MPeIMETHBIC Pe3yIbTaTh:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HaXOIUTh C MX TOMOIIbIO
pasM4yHbIE  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHE MNPSIMOYIOJbHBIX



TPEYTrOJIbHUKOBY»). HaxoauTh (C MOMONIBIO KANIBKYJIATOPA) JJIMHBI U YTJIBI JUISI HETAOJIMYHBIX
3HA4YCHUM.

[Tonb3oBaTbest hOpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKICCTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, MIPUMEHSTh WX JJIS HAXOXKICHHS
pa3IMYHBIX AJEMEHTOB TPEYTONbHHUKA («PEIICHHWE TPEYTOJbHHUKOB»), TIPU PEIICHUU
TEOMETPHUSCKUX 3a7ad. [I[pUMEHATh MOJTydeHHBIC 3HAHUS [P PEIICHUH MPAKTHYECKHUX 3a7ad.

[IpyMeHsSTh TPUTOHOMETPHUIO B 33Jadax Ha HAXOXKJICHHUE IUIOIIAIU, BHIBOJUTH U BIAJETh
TPUTOHOMETPUUECKUMHU (popMyiamMu AJisl IJIOLWAAU TPEYrojbHUKA, Mapajuienorpamma, pomoa,
Tpamnenuu, BHIBOAUTH M TMpUMEHATh (popmyny ['epoHa u dopmymy uisi TUTOMIANM BBITYKIOTO
YETBIPEXYTOJILHUKA.

HmeTh npeacTaBieHne 0 TOMOTETUH, IPUMEHSATh B TPAKTHUECKUX CUTYaIHsX.

Hcnonws3oBath Teopembl UeBbl 1 MeHenas pu perieHny 3a1a4.

Hcronp30BaTh TEOPEMBI O BIIUCAHHBIX YITIAX, yIIIaX MEXKIY XOpAaMu (CEKYIIMMH) U yTie
MEXTy KacaTeJIbHON M XOPI0H MPHU PEIICHUH I'eOMETPUIECKHX 3a/1ad. JloKa3pIBaTh M MPUMEHSITH
TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOPJH, O MPOM3BEIECHUH OTPE3KOB CEKYIIUX, O KBaJapare
KacaTeJIbHOU.

Bnaners moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM NpPsSMOW Ha
IUIOCKOCTH. Brasiets MOHATHSIMHU yriIoBOTO K03 duumeHTa u cBOOOAHOTO 4WiIeHa, TOHUMATh HX
TEOMETPUUECKUN CMBICT U CBsI3b YIJIOBOro KOd(dUIMEeHTa C BO3pACTaHHEM U YOBIBAHHEM
JUHEHHONW  QyHKIMH. YMeThb pelarh METOJOM KOOpJAMHAT —3aJadd, CBSI3aHHBIE C
MapauIeIbHOCTRIO M MEePICHAUKYISIPHOCTBIO TIPSIMBIX, MEPECEUCHUEM IMPSMBIX, HaXO0XKICHUEM
TOYEK IepPEeCcCeUeHUsl.

BeIBOIUTE ¥ BNAJeTh ypaBHEHUEM OKPYXHOCTH. Mcmonb3oBaTh METON KOOpAWHAT IS
HAXO0XJICHUS MIepeceueH il OKpyKHOCTE! U mpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOH, IIJIOLIA/IM MapajielorpaMMa B KOOpAUHATaX, UMETh MOHATHE 00 OpUEHTHUPOBAHHOU
wiomaan. [lomp30BaTbcss METOJOM KOOPAMHAT Ha TUIOCKOCTH, MPHMEHSTH €r0 TPH PEUICHUH
TEOMETPUUECKUX M TPAaKTHUUECKUX 3anad. [IpuMeHATh MeToJ KOOpAuHAT B MPAKTHUKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Brnagers moHsTHEM BEKTOpa. YMETh CKJIQJIbIBaTh W BBIYUTATh BEKTOPHI, YMHOXATh Ha
YHCIIO, BJIAJETh NpPaBWJIAMU TpPEYTroJbHMKAa W HapauiesorpaMma. Brajgerb NpakTHYeCKUMH
MHTEPIIPETAIUSIMA BEKTOPOB. YBEPEHHO TOJIb30BAaThCA KOOpAMHATAaMU BeKTOopa. Branetsb
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nmets mpeacraBienue o Oasuce (Ha MIIOCKOCTH). PackiampiBaTh BEKTOpPHI MO Oa3wucy.
PacknmagpiBaTh BEKTOPHI CHJI C TIOMONIIBIO TMPOCHUPOBAHHUS W  TPUTOHOMETPHUYCCKHX
cooTHomeHuH. [I[pUMEHSITh MOTyYeHHbBIE 3HAHUS B MPOCTEUINX (PU3MUECKUX 3aauax.

Bragets moHATHEM CKaNIsPHOTO MPOU3BEACHUS BEKTOPOB, TOHUMATh €r0 TeOMETPUUYECKUN
CMBICII M YBEPEHHO TIOJh30BATHCS €r0 BBIPAKCHHEM B JIEKAPTOBBIX KOOpJMHATaX. 3HATh
JTUCTPUOYTUBHOCTDh CKAJIIPHOTO TIPOM3BEICHUS W €r0o CBS3h C MPOCIHHpOBaHWEM. [IpHMeHSTH
CKaJIsIpHOE TIPOU3BE/IEHUE BEKTOPOB JUIS HAXOXKICHUS JJIUH U yIJOB. Pemarh reoMeTpudyeckue
3aJa4d C MOMOIIBIO CKAJISIPHOrO Mpou3BeAeHus. lcmonb30BaTh CKalIspHOE NpPOU3BEIECHHE
BEKTOPOB B ajredpandeckux U (U3MUecKux 3aJadax.

Bnaners MOHATHSIMH MPaBUIBHOIO MHOTOYTOJIBHHKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXHOCTH M PaJMaHHON Mephl yria, BRIYHUCIATH IUIOMIATL Kpyra U ero vacreil. [loHumarh
CMBICT yucia 7. [[pUMEHSATh MOTYYCHHBIE YMEHUS MPU PEIICHUN MPAKTUYSCKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEICHUSI 00 M3MEPEHUHU JUIUHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWU IIOCKOCTH, O ABIKEHUsAX. HaxomuTs ocw,
HEHTPHl CHUMMETPUH (UTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3ULUHU MPOCTEHUIINX
npeoOpaszoBanuii. [[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTHYECKHE MOJEIH IS
3a/1a4 peaybHOM JKU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpouabnbsie IIpakrnyeckue (1up )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreitime
reoMeTpuUYecKre GUryphl U UX CBOHCTBA 28 1 bubmorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
H3mepeHne reoMeTpuuecKiX BeITUYUH
TpeyroabHuKH 19 1 Bubnuorexa LIOK
PeyT https://m.edsoo.ru/78c146¢c4
[TapamnensHocTs. CymMMa yriioB 15 1 bubnuotexa [JOK
MHOT'OYTOJIbHHKA https://m.edsoo.ru/78c146¢c4
[TpstMmOyTONBbHBIE TPEYTOIBHUKH 7 Bubmiorexa LIOK
PAMOYT Peyr https://m.edsoo.ru/78c146c4
TI'eomeTpuueckre HepaBeHCTBA 5 1 bubnuorexa LIOK
P P https://m.edsoo.ru/78c146c4
i Torgoommm s owonmes s |18 1 binorera LIOK
- oetp HHPIO TWIPKY https://m.eds00.ru/78c146¢c4
U JIMHCHKH
[ToBTOpenue, 06001IeHNE, 10 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/78c146¢c4
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchl
. bu6mmoreka [IOK
1 HetbipExyronbimt 22 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
3 I1 16 1
Hotmats https://m.edsoo.ru/a5ch98eb
Teopema IIudaropa u Hauana bubnnoreka [JOK
4 18 1
TPUTOHOMETPHHU https://m.edsoo.ru/a5ch98eb
VYTIuBl 1 4eTBIPEXYTOJIbHUKY, CBSI3aHHBIE C bubnnoreka [JOK
5 20 1
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 10 1 bu6nmoreka [JOK
3HAHHUH https://m.edsoo.ru/a5ch98eb
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Peuerne Tpeyronpiiion 22 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 I1 12 1
OA100HE TPCYTONLHHKOB https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meroz xoopauHaT 10 . https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 Bexropst 20 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1 1
> JLTHHa OKPYKHOCTH H ITOIIAAE KpyTa 6 https://m.edsoo.ru/dddde230
6 JIBMOKEHUS INIOCKOCTH 10 Bubmmorexa LIOK
© ocKoe https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 1 bu6mmorexa [IOK
CHCTEMATH3aLs 3HAHWI https://m.edsoo.ru/dddde230
BIIEE KOJJMYECTBO HACOB I1
OBIII OJI CTBO YACOB I10 102 5 0

[TPOT'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero H3y4YeHUsi oOpa3oBaTeSIbHbIE pecypchl
padoThI padoThI

1 Hctopusi BOSHUKHOBEHUS U 1 bubnuorexa [JOK
Pa3BUTHSI TCOMETPHH https://m.edsoo.ru/925af86b
H

2 rei)tllvlai:ITL HI:: "rl["(())zizﬂi sTMast 1 bubmmorexa LIOK

pHi- > 1P ’ https://m.edso0.ru/659c4331
OTPE30K, JIy4
H
3 rei‘;a;;’ HI:;G "rl["(())zizﬂi sTMast 1 brbmmorexa LIOK
P > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
ITousitne 06 akcHoMe,

4 TeopeMe, 1I0Ka3aTelIbCTBE, 1 bubmuoreka [IOK
OTIpe/IeIeHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3anmuoe pacnonoxkenue

5 IT/I(;::: I;i;ep ﬂlJ\I/[IfI)II:II;ﬂ OTpe3Ka 1 bubamorexa LOK

P A TPESKe, https://m.edso0.ru/92b776f1
paccTosiHuE MEXTY
TOYKaAMH
B3anmuoe pacnonoxxenue
TOYEK Ha MIPSIMOH. BuGmiorexa [IOK
6 W3mepenue UTHHBI OTpe3Ka, 1

paccTostHuEe MEXAY
TOYKaMHU

https://m.edso0.ru/9c500788



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788

B3anmHoe pacnonoxxenue
TOYEK Ha MPSIMOU.

7 W3mepeHue JUIMHBI OTpe3Ka bubmorexa LIOK
’ https://m.edsoo.ru/7f06e8ce
paccTosiHuE MEXKIY
TOYKaMHU
[TonynnockocTs U yroJ.
8 Blzmzl YTJIOB. I/ISMe}];reHI/IC bubmmorexa LIOK
https://m.edso0.ru/36862bf3
BEJIMYMH YIJIOB
[TonynnockocTs U yroJ.
9 Bnnzl YTJIOB. I/ISMG}I;TGHI/IG bubmorexa LIOK
https://m.edsoo.ru/21ce4ff2
BEJIMYMH YIJIOB
[TomymniaockocTh U yrou.
10 BI/I)IZI YTJIOB. I/ISMG}I;FGHI/IG bubmorexa LIOK
https://m.edsoo.ru/ce214e34
BEJIMYMH YIJIOB
BeprtukanbHble 1 CMEXHBIE
11 yrael. [TapamiensHbie u bubmuoteka [IOK
NepIEeHUKYIISPHBIC https://m.edsoo.ru/7399faea
psIMbIe
BeprtukanbHble 1 CMEXHBIE
12 yrael. [TapamiensHbie u bubmuoteka [IOK
NEepIEeHUKYIISIPHBIC https://m.edsoo.ru/5¢c2c0dff
psIMbIe
BeprukanbHble 1 CMEKHBIE
13 yrasl. [TapamiensHbie u bubmuoreka [IOK
NEePIEeHANKYIIPHBIE https://m.edsoo.ru/4a4bf678
npsiMble
BeptukanbHble 1 CMEXHBIC BuGmmorexa LIOK
14 yrasl. [lapannensasie u

NEepPIEeHANKYIIPHbIE

https://m.edsoo.ru/84ee6lde



https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de

IIpsIMBIE

BepTukanbHbie U CMEXHBIE
yrubl. [lapannensHbie u

bubnunorexa LIOK

15 NEePICHIUKYIISIPHBIC https://m.edso0.ru/d04bb9c5
psIMbIE
16 buccekrpuca yria bubnrorexa LIOK
https://m.edsoo.ru/da5e003c
17 buccektpuca yria bubmmorexa LIOK
https://m.edsoo.ru/557998af
18 buccekrpuca yria brbmmorexa LIOK
https://m.edso0.ru/5ea89182
19 Jlomanasa. Buasl 1oMaHBIX. bu6nmorexa LIOK
JlyinHa ToMaHOM https://m.edso00.ru/c84d7212
20 Jlomanast. Bujel JJIoMaHBIX. bubnuorexa [IOK
JlivHa JToMaHOM https://m.edsoo.ru/91fe52bc
MHOroyroiasHuKH.
[Tepume
21 MHEroer(f)anHKa. [TonsiTne bubnuorexa LIOK
https://m.edsoo.ru/Oaab8dfc
O BBIMTYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
[Tepume
22 MHI;roerfanHKa. [Tonsitue bubmorexa LIOK
https://m.eds00.ru/27b15065
O BBIITYKJIBIX U HEBBITYKJIIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH. Bu6morexa LIOK
23 [Tepumerp

MHOTI'OYT'OJIbHUKA. ITonsarue

https://m.edsoo.ru/5cc7a352



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352

O BBIITYKJIBIX U HCBBIITYKJIBIX

MHOI'OYTOJIbHUKaX
MHOroyroiabHuKH.

Ilepumer

24 MHEI‘OYI‘CE)JIBHI/IK& [lonstue bubamorexa LIOK

https://m.edso0.ru/6cac74dc

O BBIITYKJIBIX U HEBBITYKJIIBIX

MHOI'OYTOJIbHUKaX

MHOroyrojabHuKH.

[Tepume

25 MHEroer(f)anHKa. [Tonsarue bubamorexa LIOK

https://m.edso0.ru/3e269ed8

O BBIITYKJIBIX U HEBBITYKITBIX

MHOT'OYTOJIbHUKaX

26 WHcTpymeHTs 114 Bbu6moreka [JOK
U3MEPEHHUI M TOCTPOCHHIA https://m.edso0.ru/333ech98

97 HNHcTpymeHTsI 11 bubmuoreka [IOK
U3MEPEHHUH M TOCTPOCHHIH https://m.eds00.ru/26b0a806
KonTponbHas padota no
teme "Havana reomerpun.

28 IIpocreiimme bubmuoteka [IOK
reoMeTpruecKue (purypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. I3mMepenue
reoMeTpuyeckux guryp"

Menuana, 6uccekTpuca u bubnunorexa LIOK

29
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6GuccekTpuca u but6mmorexa [IOK
BBICOTA TPEYTOJIbHHUKA https://m.edsoo.ru/dc3e45d1

bu6nunorexa LIOK

31 PaBeHCTBO TpeyroibHUKOB

https://m.edsoo.ru/8e04a02f



https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f

IIepBb1it 1 BTOpOH

bubnunorexa LIOK

32 TPH3HAKH PaBeHCTBA https://m.edsoo.ru/0f5d60af
TPEYrOJILHUKOB
n o o
sy | Depmatimmopoll Busmorera LIOK
IIPU3HAKHU BCHCTB
P p https://m.edsoo.ru/a56c5a9b
TPEYrOJILHUKOB
n . .
34 | mpranass pasecrsa BuGaorera LIOK
p p https://m.edsoo.ru/34f8650e
TPEYTrOJILHUKOB
n . N
35 | mpuaas pasencraa BuGorera LIOK
p p https://m.edsoo.ru/ffe06285
TpeYFOJ'ILHI/IKOB
n . N
% | mpuasae pasenorsa BuGorera LIOK
p p https://m.edsoo.ru/79753cdf
TPEYrOJILHUKOB
P S
37 a:HOO CAPCHIIC bubmuoreka [IOK
T JIBHUKHU U UX
P }:r https://m.edsoo.ru/c59fdae9
CBOHUCTBA
P S
38 | rpoyromsmma nx BuGaorera LIOK
P }Ulr https://m.edsoo.ru/7e10fb44
CBOHUCTBaA
P
% | soroam BuGorexa L1OK
P %T https://m.edsoo.ru/1c2cc982
CBOHUCTBA
40 [Tpu3Hak paBHOOEIPEHHOTO bubmuoreka [JOK
TPEyroJibHUKa https://m.edso00.ru/480b3c40
41 [Ipu3nak paBHOOEAPEHHOTO bu6muoreka [JOK

TPEYroJIbHUKA

https://m.edsoo.ru/bf564ab7



https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7

Tperuii npru3HaK paBeHCTBA

bubnunoreka LIOK

42 TPEYTrOJbHUKOB https://m.edsoo.ru/b4229637
43 Tperuii npru3HaK paBeHCTBA Bu6muoteka [JOK
TPEyroJIbHUKOB https://m.edso0.ru/7a899c49
44 TpeTuii npru3HaKk paBeHCTBa bubnuorexa [IOK
TPEYroJbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI
cummetpuei. [Ipumepnl bubnnorexa [JOK
45
CUMMETPHHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MUpe
@urypsl ¢ 0CEBOI
cummertpuei. [Ipumepst Bu6motreka [JOK
46
CUMMETPHHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MUpe
47 KonTponbHas padota no bubmmnoreka HOK
teme "TpeyronbHUKN" https://m.edsoo.ru/6f0a9a78
48 [TapannenbsHOCTb NPSAMBIX Bubmmorexa IOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa ¥ MPU3HAKH bubnuoreka [IOK
napauIebHBIX MPSIMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ PU3HAKH bubmuoreka [IOK
napauIeIbHbIX MPSIMbIX https://m.edso00.ru/75899b52
CBoiicTBa ¥ IpU3HAKU bubnmnoreka [JOK
51
napajIeNIbHBIX MPSMBIX https://m.edsoo.ru/e0fde699
59 CaoiicTBa ¥ MPU3HAKU bubnuotexa [JOK
napajIeNIbHBIX MPSMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ MpU3HAKU bubnuotexa [JOK

mapalyICJIbHBIX IMPAMBIX

https://m.edsoo.ru/070fd7db



https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/070fd7db

CBolicTBa M IPU3HAKU

bubnunoreka LIOK

>4 napajuIeIbHBIX MPSAMBIX https://m.edsoo.ru/5¢90c339
55 CyMMa yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dca5cd
56 CyMMa yTioB TpeyroJibHHKa bubamorexa LIOK
https://m.edsoo.ru/7af6d9e6
Buemnue yrisl Bu6muoteka [JOK
57
TPEyroJbHUKA https://m.edsoo.ru/bc409f4f
58 Buemnue yrisl Bu6moteka [IOK
TpeyroJbHUKA https://m.edsoo.ru/371cbell
CyMMa BHYTPEHHHX YTIJIOB
MHOTOYTOJIbHHKA U CyMMa bubmmnorexa LIOK
59
BHEIITHHUX YTJIOB BBIMTYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB
60 MHOTOYTOJIFHUKA U CyMMa bubmuoreka [IOK
BHEIITHHUX YTJIOB BBITYKJIOTO https://m.edso0.ru/e638a510
MHOTOYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB
MHOTOYTOJIFHHKA U CyMMa bubmuoreka [IOK
61
BHEIITHHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0e
MHOT'OYTOJIbHUKA
KonTponbnas padora no
62 teMe "[lapannenbHOCTs. bubmuoreka [JOK
CymMma yriioB https://m.eds00.ru/40947485
MHOIOYyrojbHHUKa"
63 [Ipu3naku paBeHCTBa bu6muoreka [JOK

MPSIMOYTOJIBHBIX

https://m.edso0.ru/330d63ff



https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/b75ede0e
https://m.edsoo.ru/40947485
https://m.edsoo.ru/330d63ff

TPEYrOJIbHUKOB

[Ipu3naku paBeHCTBa

bubnunorexa LIOK

4

6 IPSAMOYTOIbHBIX https://m.eds00.ru/0e1544dc
TPEYrOJIbHUKOB

65 [lepnenaukynsip u bubnuorexa [IOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBOICTBO M€TMAHbI

66 MPSIMOYTOJIBHOTO bubnuorexa [IOK
TPEyroJbHHUKA, https://m.edsoo.ru/b34a450e
MPOBEIEHHON K TUTIOTEHY3€E
CBOICTBO M€TMAHbI
PSIMOYTOJIBHOTO Bu6motreka [JOK

67
TPEyroJbHHUKA, https://m.edsoo.ru/83fabf79
MPOBEAEHHON K TUTIOTEHY3€
n o

68 p:M(())yroan;m on B 30 bubmmnoreka HOK
T BHUK M B

peyrot yr https://m.eds00.ru/52b57d0f

rpagycoB
N .

6 peyronumn c yraown 30 biuGmorexa LIOK

peyr A https://m.edsoo.ru/aec6d443

rpagycoB

20 CTOOTHHOaT;HII:ﬂ l\jl?;iy bubmuoteka [IOK
cropo a https://m.edso00.ru/95db41f7
TPEYroJbHUKA

71 CTOOTHHOaT;HII:H hf;;iy bubmuoreka [JOK
cropo a https://m.edso0.ru/5ea388d0
TPEYroJIbHUKA

79 HepasenctBo bu6muoreka [JOK

TPEYroJbHUKA.

https://m.edsoo.ru/50fa9985
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HepaseHnctBo 0 quHe
JIOMaHOMU

HepaseHnctBo Mexny
MEPIEHIUKYIAPOM U

bubnunorexa LIOK

3 HaKJIOHHOW. PaccrosiHue OT https://m.edsoo.ru/7284chde
TOYKH 10 MPSAMOM
KonTponbhas pabora no

| e Temoyrom BuGmmorexa LIOK

’ https://m.edso0.ru/85f00be3

"T'eomeTrpuueckue
HepaBeHCTBa"

75 OKpy>XHOCTb, XOp/Ibl U bubnnorexa [JOK
JMaMETpPhl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpy>XHOCTb, XOp/Ibl U bubnnorexa [JOK
JIMaMETPhI, UX CBOMCTBA https://m.edso0.ru/02406d49
B3anmuoe pacnonoxkenue

77 OKPY>KHOCTH U MPSAMOI. bubmuoreka [IOK
KacarenpHast 1 cexyast K https://m.edso0.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxkenue

78 OKPY>KHOCTH U MPSAMOW. bubnuoreka [IOK
KacarenbHast 1 cekyiasi K https://m.edso0.ru/4f8753bb
OKPY>KHOCTH
B3anmuoe pacnonoxxenue

79 OKPY>KHOCTH U TIPSAMOW. bubnuotexa [JOK
KacarenpHast u cexyrast K https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpyKHOCTb, BIIUCAHHAs B bubmuoteka [IOK
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yroi https://m.edsoo.ru/3767ac35
81 OKpy>XKHOCTb, BIIUCAHHAS B bubnuorexa [IOK
yrou https://m.edsoo.ru/f019e49b
[TonsTue o
reOMETPUUYECKOM MecTe
82 TOYCK. llzlpI/IMepr bubnrorexa LIOK
https://m.edso0.ru/9bdd6b63
reOMETPUUYECKUX MECT
TOYEK Ha MJIOCKOCTU
[Tonstue o
TreOMETPUUYECKOM MeCTe
83 TOYEK. lri[pI/IMepH bubmmorexa LIOK
https://m.edsoo.ru/621adf85
reOMETPUUYECKUX MECT
TOYEK Ha MJIOCKOCTU
84 OnucanHast OKpYKHOCTb bubnuoreka [IOK
TpEyroibHUKA, €€ LEHTP https://m.edsoo.ru/f5h41bc7
85 OrnucaHHast OKPY>KHOCTb bubmuoreka [IOK
TPeyroibHUKA, e€ LEHTP https://m.eds00.ru/c96254e9
MeTtoa reoMeTpuIecKuX
86 MecCT :oqu anI/)I pelIeHnn bubamorexa LOK
https://m.edso00.ru/5894e7a4
reOMEeTPUYECKUX 3a7a4
MeTtoa reoMeTpuIecKuX
87 MECT ’II“[OLICK l'IpII/)I pelIeHnn Bubmmorexa IOK
https://m.edso00.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
MeTtoa reoMeTpuYeCcKuX
88 MECT foqelc npi pelIeHnn Bubmmorexa HOK
https://m.eds00.ru/05853a22
F€OMETPUUYECKHX 3a/1a4
89 Meroa reomeTprYeCcKUX bu6muoreka [JOK

MECT TOYEK IPH PEUICHUU

https://m.edso0.ru/6903dff0
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reoOMCTPHUYCCKUX 3aaa4

90

O060CcHOBaHMS TPOCTEUIITUX
MMOCTPOEHU, TaIlbl 3aa4U
Ha IOCTPOECHHUS], PELICHUE
3a/1a4 Ha IIOCTPOEHUE
LHUPKYJIEM U JIMTHEHKOUN

bubnunoreka LIOK
https://m.edsoo.ru/e511d730

91

O060cHOBaHMS TPOCTEHUIITUX
MMOCTPOEHUM, ATaIlbl 33141
Ha MIOCTPOEHUS, PELICHUE
3a/1a4 Ha IIOCTPOEHUE
LUAPKYJIEM U JIMHEUKON

bubnunoreka LIOK
https://m.edsoo.ru/f3bfbf74

92

KonrtpomnsHas pabora no
TeMe "OKpy>KHOCTb.
I'eomerpuueckue Mecra
touek. [Toctpoenus ¢
MTOMOUIBIO IUPKYJIS U
JTUHEUKn"

bubnunoreka LIOK
https://m.edsoo.ru/791dafc6

93

[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3amay,
WLTIOCTPUPYIOIINX CBSI3H
MEXIY pa3InYHBIMU
TeMaMHu Kypca

bubmmoteka IIOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpeHME 1 000OIIEHNE.
Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3In4HBIMU
TeMaMH Kypca

but6mmorexa [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpeHue u 06odIIEeHNE.
Pemenne 3amauq,

but6mmoreka [IOK
https://m.edsoo.ru/7382bcc4
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WJUTIOCTPUPYIOLIUX CBS3U
MEXY pa3IudHbIMU
TeMaMu Kypca

[ToBTOpenue u o0oOIIEHHE.

Pemenue 3amay,

96 WJUTIOCTPUPYIOIINX CBS3H bubmmorexa LIOK
https://m.edsoo.ru/a4f457ea
MEXy pa3InuyHbIMU
TeMaMu Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
97 I/IJIJIIOCTpI/Ip;IIOHII/IX CBSI3U bubmiorexa LIOK
https://m.edsoo.ru/07e567el
MEXY pa3TuIHbIMU
TeMaMu Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amauy,
98 I/IJ'IJ'IIOCTpI/Ip;jIOHII/IX CBSI3U bubamorexa LOK
https://m.edsoo.ru/8a4b94e4
MEXIY pa3TuIHBIMU
TeMaMu Kypca
[ToBTOpeHue u 060061IeHNE.
Pemenue 3amay,
99 I/IJ'IJ'IIOCTpI/Ip;jIOHII/IX CBSI3H bubnuorexa LIOK
https://m.edso00.ru/397d166b
MEXY pa3TuIHBIMU
TeMaMu Kypca
[ToBTOpeHME U 00OOIIEHNE.
Pemenne 3amauq,
100 I/IJ'IJ'IIOCTpI/Ip;IIIOHH/IX CBSI3H bubmmorexa LIOK
https://m.eds00.ru/c60d778a
MEXIY pa3TuIHBIMU
TeMaMH Kypca
101 WroroBast KOHTpoOJIbHAS bu6muoreka [JOK



https://m.edsoo.ru/a4f457ea
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pabora

https://m.edsoo.ru/fd50754a

Pemenue 3amay,

[ToBTOpEeHME M 000OIICHNE.

102 WUTIOCTPUPYIOIIUX CBS3H 1 Bubmmorexa IOK
https://m.eds00.ru/971f7836
MEKIY pa3InIHbIMU
TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUSA
padoTshI padoThI pecypcel
1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubmuorexa [IOK
CBOWCTBA https://m.edso0.ru/8c2d08f0
5 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro nNpu3HaKu u 1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo0.ru/dc674776
5 [Tapannenorpamm, €ero nNpusHaKu u 1 bubmmoreka [JOK
cBoiicTBa https://m.edso0.ru/4823807b
6 [IpssmoyronbHUK, poMO, KBapart, 1 bubmmnoreka HOK
UX TPU3HAKH U CBOWCTBA https://m.edsoo.ru/8abc88a8
7 [TpsmoyronbHUK, poMO, KBaaparT, 1 bubmuoreka [IOK
UX TIPU3HAKH U CBOMCTBA https://m.edsoo.ru/d6a662c9
3 [IpsimoyronpHUK, poMO, KBajpar, 1 bubmmnoreka HOK
UX TIPU3HAKH U CBOMCTBA https://m.edso0.ru/21884952
9 [TpstmoyronbHUK, poMO, KBapar, 1 bu6muoreka [JOK
UX TPU3HAKH U CBOWCTBA https://m.edsoo.ru/a6373aa2
10 Cpenssist TuHUSA TPEyrojbHUKA 1 Bubmmorexa HOK
https://m.edsoo.ru/6elbcbbb
bubmmorekxa [IOK
1 CPeAis LA TpeyTobHHica 1 https://m.edsoo.ru/6b23a4c3
12 Tpanenus. PaBnoOenpennas 1 bu6muoreka [IOK
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Tpaneuus, e€ CBOMCTBA U IPU3HAKU

https://m.edso0.ru/d61aa9d2

Tpanemus. PaBHoOeapenHast

bu6nmmoreka [IOK

13 Tpanenus, e€ CBOMCTBA U MPU3HAKH https://m.edsoo.ru/17f960ca
14 [IpssMoyrosibHas Tpamenus bubmmorexa LIOK
https://m.edso0.ru/3375c8f3
15 Cpensist TuHUS Tpaneuuu Bubmmorexa IOK
https://m.edso0.ru/7963a7f5
bubmuoreka [IOK
16 Teopewa daneca https://m.edso0.ru/342ea505
bubnuoreka [IOK
o Teopena aeca https://m.edscL)E).ru/a2402d2b
18 TeopeMa 0 IpPONOPLMOHAIBHBIX Bu6moteka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpOMOPIIMOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
20 [lenTp Macc TpeyrojbpHUKa BH6H_HOTeKa LOK
https://m.edsoo.ru/9cbcf96c
21 [leHTpanbHO-CUMMETPUYHBIE bubmmnoreka HOK
burypsr https://m.edso0.ru/8578076a
99 KonrtponbHas pabora no reme bubmuoreka [IOK
"HeThIpEXyronbHUKH " https://m.edsoo.ru/bed0fof3
93 [TooOue TpeyroibHUKOB, bubmuorexa [IOK
KOd(pGUITUEHT TOA00HS https://m.edso0.ru/19400684
24 [Tonobue TpeyroabHUKOB, bu6muoreka [JOK
K03 GUIMEHT mo00us https://m.edsoo.ru/21ebb50b
25 [TpusHaku mono0Oust TpEyroabHUKOB Bubmmorexa IOK
https://m.edsoo.ru/bbf2c3a6
26 [TpusHaku no100us TPEyroabHUKOB bu6muoreka [JOK
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https://m.edsoo.ru/8db11ff7

27 [TpusHaku momo0Oust TpEyroIbHUKOB Bubmmorexa [IOK
https://m.edsoo.ru/9ed11d5b
28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB bubmmorexa LIOK
https://m.eds00.ru/152d2193
29 [TpusHaku momoOust TpEyroIbHUKOB Bubmmorexa IOK
https://m.eds00.ru/23dc95f1
30 [Tpu3naku mo100us TPEYroIbHUKOB Bubmmorexa LIOK
https://m.edso0.ru/8d1d9d16
31 [Ipumenenue mogooOus pu bubnnorexa [JOK
pELICHUH TPAKTUYECKHX 3a1ad https://m.edsoo.ru/d97bf297
[Ipumenenue nonpobus npu Bu6moteka [JOK
32
PCILICHUY NMPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue mogoous pu bubnnorexa [JOK
PCIICHUY MPAKTUYECKUX 3a/1a4 https://m.edso0.ru/e0d80738
[TpumeHnenue nogo6us npu bubmuoreka [IOK
34
pELIeHUH MPAaKTHYECKHUX 3a1a4 https://m.edsoo.ru/cace17d8
[Ipumenenue nopodus npu bubmmnoreka HOK
35
PCIICHUY NMPAKTUYECKUX 3a/1a4 https://m.edso0.ru/8717ee6a
36 [Tpumenenue nogo6us nmpu bubmuoreka [IOK
pELIeHUH MPAaKTHYECKHUX 3a1a4 https://m.edso00.ru/d9159d9d
Beenenue nonstus
37 Hp:(i[gpa3eOB:HHH noao0us u bubamorexa [IOK
https://m.edsoo.ru/aaf7e944
noJ00HBIX pUryp
38 KonTponbhas pabota no teme bu6muoreka [JOK
"Tlogooue" https://m.eds00.ru/89c3236d
39 Ilonsarue mromanu. CBoiicTBa bubnunorexa LIOK

ioniaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5bh92e
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TTouste wiomamnu. CBoicTBa

bubnunoreka LIOK

40 IUTOINAEH T€OMETPHUYCCKUX (DUTYP https://m.edsoo.ru/37a176c0

41 ITonsitue miomagu. CBoiicTBa bubnunorexa LIOK
IUTOMIA/ICH TEOMETPUICCKUX (PHUTYD https://m.edso0.ru/6004265a
[Tpocreiimme Gopmybl s

42 IJIOIIAAN TPEYroJibHUKA, bu6nmoreka [IOK
napaJiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Ipocreiiuie GopmyIbl Ajist

43 IUIOMIA/IN TPEYrOJIbHHKA, bubnuoreka LIOK
napajieiorpaMma, pomoa u https://m.edsoo.ru/f636delf
Tparenun
[Ipocreiiure GopmyIbl Asist

a4 IUIOMIA/IN TPEYrOJIbHHKA, bubnuoreka LIOK
napaJuienorpamma, pomoa u https://m.edsoo0.ru/9732274d
Tpanenuu
[Ipocreiimme hopmynsl s

45 TUTOIIA N TPEYrONbHUKA, bubnmorexa LIOK
napaJuienorpamma, pomoa u https://m.edsoo.ru/e6458963
Tpanenuu
[Ipocreiimme hopmynsl ams

46 IJIOIIAIU TPEYrOJIbHHUKA, bu6muoreka [JOK
napaujenorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Tpocreiimume hopmynbl ams

47 IIJIOIIAIU TPEYrOJIbHHUKA, bu6muoreka [JOK

napajuiesorpamma, pomoa u
Tpamnennu

https://m.edsoo.ru/eb691e04
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[Ipocreiimme hopmys A
IUTOIIA N TPEYrONbHUKA,

bu6nmoreka [IOK

48 napaJieiorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimme hopmys A
49 IJIOIIAAU TPEYroJIbHUKA, Bbu6mumoteka [JOK
napaJieiorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpaneuuu
[pocreiimme hopmyss ams
50 IJIOIIAAU TPEYroJIbHUKA, Bu6moteka [JOK
napajuieniorpamma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bubnunoreka LIOK
> Tlroutazit nox00HbIX Guryp https://m.edso0.ru/d8638f34
bu6nmorexa LIOK
52 [rouazi no0GHEX uryp https://m.edso00.ru/2383022e
bu6mmoteka IIOK
>3 Tlromazi nozoGHEIX (iryp https://m.edsoo.ru/5ee2a7d4
54 KonTponbHas padbora no teme bubmmnoreka HOK
"[Inomans" https://m.eds00.ru/05f10573
bu6nmorexa LIOK
> Teopema Mugaropa https://m.edsoo.ru/7f631f27
[Tpumenenue Teopemsl [Tudaropa bu6muoreka [JOK
56
IPU PELICHNH MPAKTHYECKUX 3a]a4 https://m.eds00.ru/4829510
[Tpumenenue Teopemsl [Tudaropa bu6muoreka [JOK
57
IPU PEIICHUH MPAKTUYECKUX 3a/1a9 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tugaropa bubmuoteka [IOK

IpUu pCHICHUH NPAKTUYICCKHUX 3a1a4

https://m.edso00.ru/396250fc
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59 [Tpumenenne Teopems [Tudaropa Bu6muoteka [JOK
IPY PEIIEHNH MPAKTHYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenne Teopems [Tudaropa Bu6mumotexa [JOK
IPU PEIICHUU MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/cb69a011
[IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [IOK
61
PSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopunoHanbHbIE OTPE3KU B Bu6muoteka [JOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopunoHanbHbIE OTPE3KU B Bu6moteka [IOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
[TIponopiimoHaIbHBIE OTPE3KU B bubnnoreka [JOK
64
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopunoHanbHbIE OTPE3KU B Bbu6moteka [JOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
[IponopuroHanbHbIE OTPE3KU B bubmmnoreka HOK
66
IPSMOYTOJBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
o | S
poTo yT https://m.edsoo.ru/132b4ef6
HPSMOYTOJIBHOTO TPEYTOJIbHUKA
68 EHT};}I];’ IIZOCHI?’C’FTaHrJeI:c 1 bu6muoreka [IOK
OTAHTEHE OCTpOro yT https://m.edsoo.ru/f089efb9
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
o | o
poroyr https://m.edsoo.ru/b41c27f9
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckne GyHKIUU bubmuorexa [IOK
yriioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpuueckne GyHKIUU bubmuoteka [IOK
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yriaos B 30°, 45° u 60°

https://m.edso0.ru/6b294349

KonTponbhas pabota no teme

bubnunorexa LIOK

72 "Teopena Hﬂ(baf opa ti Hatata https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUU
73 BriricanHbie U IEHTpaIbHBIC YTIIbI bubnrorexa LIOK
https://m.edsoo.ru/ae5f890d
74 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI Bubmmorexa IOK
https://m.edso0.ru/d0233fa0
75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI Bubmmorexa IOK
https://m.edsoo.ru/ccaee9b0
76 Brucannble v eHTpaNbHbIC YIIIbI bubmmorexa [IOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacateJIbHON 1 bubmmoreka [JOK
XOpJI0i https://m.edsoo.ru/775efa2f
78 Yron mexay kacateJibHON 1 bubmuoreka [IOK
XOpI0H https://m.eds00.ru/09166b3d
79 Vsl MeXAy XOpJlaMU U CEKYITUMU bubmorexa HOK
https://m.eds00.ru/022e729c
80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU bubmmorexa LIOK
https://m.eds00.ru/84a32a80
81 Bnucannsie 1 onucaHHEIE bubnmorexa LIOK
YeThIPEXYTOJbHUKH https://m.edsoo.ru/734d8ad9
Brnucannbie 1 onvcaHHEIS bubnunorexa LIOK
82 .
YeTBIPEXYTOIbHUKHI https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubnuotexa [JOK
YeTBIPEXYTOJIbHIKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubnmnorexa [JOK

YETBIPEXYTOJIbHUKA

https://m.edso0.ru/60435d9b
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CBolicTBa U PU3HAKY BIMCAHHOTO

bubnunoreka LIOK

85 YETHIPEX YTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBolicTBa U PU3HAKU BIMCAHHOTO Bu6mumotexa [JOK
YeTHIPEXYTOJIbHIKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacnosioxkeHue aByx bubnuorexa [IOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
88 B3anmMHoOe pacnonoxeHue 1Byx Bu6muoteka [JOK
OKPYXHOCTEH https://m.edsoo.ru/42da86f2
89 Kacanue okpyxHOCTEH Bubmmorexa IOK
https://m.edsoo.ru/4cbf4ff9
90 Kacanue okpyxxHocTeit Bubmmorexa IOK
https://m.edsoo.ru/52dcbe7d
01 OO61ue KacaTesnbHbIE K ABYM Bbu6moteka [JOK
OKPYXHOCTSIM https://m.edsoo.ru/d2151a62
KonTposabHas padbora no teme
92 "Yrmi " ‘-IeTBIgéxerJH)HI/IKI/I bubmmorexa LIOK
" https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpenue u o6oOIIEeHHE.
Pewrenue 3anad, WILTIOCTPUPYIOIIUX bubmuoreka [IOK
93
CBSI3U MEX]Y Pa3IMYHBIMUA TEMaMH https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpenue u o6o0IIeHNE.
Pewienue 3ana4, WILIIOCTPUPYIOLIUX bubmuoreka [JOK
94
CBSI3U MEXIY pPa3IUUYHBIMU TEMaMHU https://m.edsoo.ru/6d05bcd8
Kypca
[ToBTOpeHue u 06001IIeHNE. Bumorexa 1IOK
95 Pemienue 3aiau, WILTIOCTPUPYIOIINX

CBA3U MCIKAY PA3JIMYHBIMHA TCMaMU

https://m.edso0.ru/51013847
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Kypca

[ToBTOpeHue u 0600IIEHNE.

Pewenue 3ana4, HILUTIOCTPUPYIOIIMX Bu6mumotexa [JOK
96 1
CBSI3U MEX]y Pa3IMYHBIMUA TEMaMH https://m.edso0.ru/248181a0
Kypca
[ToBTOpeHue u 0600IIEHNE.
Peuienue 3aiad, WITIOCTPUPYIOIINX bubnuorexa [JOK
97 1
CBSI3U MEX/y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME K 00OOIIEHNE.
Pemenue 3ana4, WILTFOCTPUPYIOIIUX bu6nmoreka LIOK
98 1
CBSI3U MEX/Y Pa3IMYHBIMUA TEMaMHU https://m.eds00.ru/6a69702b
Kypca
[ToBTOpEeHME K 00OOIIEHNE.
99 Pewienue 3anad, WILTIOCTPUPYIOIIUX 1 bubmuoreka [IOK
CBSI3U MEX[Y Pa3IMYHBIMUA TEMaMH https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenue u oboObIIEeHHE.
Pewienue 3anad, WILTIOCTPUPYIOIIUX bubmuoteka [IOK
100 1
CBSI3U MEX[Yy Pa3IMYHBIMUA TEMaMH https://m.edsoo.ru/7942fc3c
Kypca
but6mmoreka [IOK
101 15 1
0 TOroBas KOHTPOIbHas padoTa https://m.edsoo0.ru/c2695c10
[ToBTOpeHue u 0600IIEHNE.
102 Pemenne 3ama4, MILTIOCTPUPYIOIIMX 1 bu6muoreka [JOK
CBSI3U MEX/Y Pa3IMYHBIMUA TEMaMHU https://m.edso0.ru/b4981045
Kypca
OBLIEE KOJIMYECTBO YACOB I1O 102
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[NPOT'PAMME




9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUSA
padoTshI padoThI pecypcel
1 CuHyC, KOCUHYC, TAHT€HC YTJIOB OT 1 bubmuorexa [IOK
0 o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnorexa [JOK
TOXXIECTBO https://m.edsoo.ru/aba8dd52
3 DopMyITbl TPUBEICHHS 1 brbmmorexa LIOK
https://m.eds00.ru/98813486
4 DopMyIbl IPUBEACHUS 1 bubmroreia LIOK
https://m.edsoo.ru/e00324ad
5 Pewmenne tpeyronbHukoB. Teopema 1 Bu6moteka [JOK
KOCHHYCOB https://m.edso0.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bubmmnoreka HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHycOB 1 Bubmmorexa IOK
https://m.edso0.ru/820ebf06
8 Teopema cuHycOB 1 bubmmorexa LIOK
https://m.eds00.ru/000dd68f
Pemenne npaktuyeckux 3aaad ¢
9 I/ICHOJ‘IBSOB;)HI/IGM TeopeMmlI 1 bubmorexa LIOK
https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMbI CHHYCOB
Pemenne npaktuyeckux 3anad ¢
10 I/ICHOJ‘IB3OBapHI/IeM TeOpeMBIH 1 Bubmmorexa IOK
https://m.edsoo.ru/ed170337
KOCHHYCOB ¥ TEOPEMbI CHHYCOB
11 Pemenue npaktuyeckux 3anad ¢ 1 bubmuoteka [IOK
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HCIIOJIb30BAHUEM TCOPCMbIL
KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/fd237192

Pemenne npaktuyeckux 3agad ¢

12 UCII0JIb30BAaHUEM TEOPEMBI bubmorexa LIOK
P https://m.eds00.ru/66b247d5
KOCHHYCOB U TEOPEMBI CUHYCOB
o | e b
s A TpeyT ’ https://m.edso00.ru/009bf17e
napajuiesaorpamma
y Tpuronomerpudeckue GopmMyIbl Buborexa LIOK
JUDE IUIOMIA/IM TPEYTOIBHHKA, https://m.edsoo.ru/3479efa2
napajuiesorpaMma
5 | e b
g AL TpeyT ’ https://m.edsoo.ru/c9e4273f
napajuieJorpaMma
" TPHFOIZOM;TPWIZCKI;G q)opnaqynm Bubmorexa [IOK
oI UT bHUK
JULL TIOTHAAH TpeyTod ’ https://m.edsoo.ru/35e8ab1f
napajuiesaorpamma
bubmuoreka [IOK
17 O r
OpMyra  epora https://m.edsoo.ru/ad8e9d59
bubmuoreka [IOK
18 o r
OpMyia t epora https://m.edso0.ru/8fb80467
but6mmoreka [IOK
19 O r
OpMyJa t epona https://m.eds00.ru/03b9324c
20 dopMya IUIOIIAH BBITYKIOTO bubmuorexa [IOK
YeTBIPEXYTOJIbHIKA https://m.edso0.ru/e20462b0
21 dopMya IUIOIIAH BBITYKIOTO bubmuoreka [JOK
Y4eThIPEXYTrOJIbHUKA https://m.edsoo.ru/1b3f8284
22 KonTponbhast pabota no teme bu6muoreka [IOK
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"Pemenue TpeyroiabHUKOB"

https://m.edso0.ru/71316455

93 Xopabl U TOI00HBIE TPEYTOJIBHUKH bubnuorexa [JOK
B OKPY)KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 mpou3BeACHUN OTPE3KOB bubmuorexa [IOK
Xopn https://m.edso00.ru/9a6b9583
o5 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB Bu6muoteka [JOK
XOpJI https://m.edso00.ru/3280910d
26 Teopemsbl 0 MpoU3BEICHUN bubanoreka [JOK
OTpPE3KOB CEKYIIIX https://m.edsoo.ru/7c74ebdb
97 Teopemsbl 0 MpoU3BEICHUN bubnnorexa [JOK
OTPE3KOB CEKYIIHX https://m.edsoo.ru/ccdb3092
28 Teopema o kBazpare KacareabHOU Bubmmorexa IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTeabHOU Bubmmorexa IOK
https://m.edso0.ru/d6df6c82
bubnnorexa [JOK
30 Teopewer Hernt 1 Metteras https://m.edsc])lo.ru/f2218dfa
bubnuoreka [IOK
31 Teopentst Hener it Merenas https://m.edsc?c;).ru/a463clbc
bubnmnorexa [JOK
32 Teopewer Hernt 1 Metreras https://m.edscl)lo.ru/e1a81aa9
33 [TonsTue o romoTeTHN Bubmmorexa HOK
https://m.edsoo.ru/14e624fd
34 KonTponbhas pabota no teme bu6muoreka [JOK
"Tlomo0Oue TpeyroabHUKOB" https://m.eds00.ru/15177855
YpaBHEHHE NPSIMOI HA IIJIOCKOCTH.
35 Yll?JIOBoﬁ KOB(II))(I)I/II_[I/ICHT u Bubmmorexa IOK

CBOOOIHBIN YJIeH, UX

https://m.edsoo.ru/2dcfad6b
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F€OMETPUUYECKUN CMBICIT

VYpaBHeHrEe NPSIMOil Ha TIIIOCKOCTH.

Yr10Boi# K03 UIHEHT U

bubnunorexa LIOK

36 CcBOOOIHBIN WIEH, UX https://m.edsoo.ru/fa4fb1b3
T€OMETPUUYECKUN CMBICIT
[TapannenbHOCTD U
37 He;)HeHI[I/IKy.]'I}IpHOCTI) MIPSMBIX bubnrorexa LIOK
N https://m.edso0.ru/6d686658
(uepe3 yrioBoii K03 PHUIIEHT)
38 YpaBHEHHE OKPYKHOCTHU bubmroreia LIOK
https://m.edsoo.ru/1658a6fd
Haxoxnenne nepeceyenuii
39 Oprm}iIOCTeﬁ " EpﬂMHx B brbmmorexa LIOK
https://m.edsoo.ru/36de713a
KOOpAMHATax
Haxoxnenne nepeceyenuii
40 Opr)KIfOCTeﬁ u Ir)lps[MHx B Bubmmorexa IOK
https://m.edsoo0.ru/5777b234
KOOpJIMHATAX
41 dopMya pacCTOSIHUSA OT TOYKH 10 bubmuoreka [IOK
psSMOI https://m.edsoo.ru/5ffdeecd
Inomane mapannenorpamMma B
42 KoopH;[HIIL{aTa)f HOH}ITI/IE 00 bubmorexa HOK
S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAAH
[IpumeneHne MeTona KOOpIUHAT B
43 HI?&KTI/I‘—I@CKI/I-OpI/IGJII-ITI/IPOE:lIHHBIX bubmmorexa LOK
https://m.edsoo.ru/7b10a3a5
reOMETPUUECKHX 3a7auax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Metox koopauHat" https://m.edsoo.ru/b1271082
bu6nunorexa LIOK
45 BexTops! Ha TUIOCKOCTH

https://m.edsoo.ru/bd9a630e
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C0XCHHE U BIUNTAHHUC BCKTOPOB

bu6nunoreka LIOK

40 — IIPABWTA TPeyTONbHIKa https://m.edso0.ru/193ca346
napasuieJorpaMma
CrnoxeHue 1 BBIYMTAHUE BEKTOPOB
47 — MpaBWIA TPEYTOJIbLHUKA U ’ bubamorexa LIOK
https://m.edsoo.ru/01d8e6al
napajuiesorpaMma
48 YMHOXEHHE BEKTOpa Ha YHUCIIO bubmmorexa LIOK
https://m.edsoo.ru/e540d478
49 Koopaunatel BekTopa bubmmorexa LIOK
https://m.edso0.ru/2278518f
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,
50 YMHOXEHHE BEKTOpa Ha YUCIIO 11: bubamorexa LIOK
https://m.edso0.ru/c492667b
KOOpAMHATax
CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB,
o1 YMHOKEHHME BEKTOPA HA YHCIIO I; bubamorexa LIOK
https://m.edso0.ru/2560ab87
KOOpJMHATax
50 [TpumeHeHHE BEKTOPOB B (DUBHKE, bubmuoreka [IOK
IIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsTie o 6a3uce (Ha MIOCKOCTH). bubmmnoreka HOK
PaznoxeHust BEKTOPOB 10 Oa3ucy https://m.edsoo.ru/757b9b30
54 [TonsTie o 6a3uce (Ha MIOCKOCTH). bubmmnoreka HOK
Pa3soxxeHust BEKTOPOB 10 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
CxkanspHoe Npou3BEICHNE
56 BEKTOPOB, TEOMETPUYECKUN CMBICIT bubmuoreka [JOK

U BBIPAKCHUC B JICKAPTOBBIX
KOOpJAuHAaTax

https://m.edsoo.ru/afb9a2a0
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JuctpuOyTUBHOCTD CKAJIIPHOTO

bubnunoreka LIOK

> IPOM3BEACHUS https://m.edsoo.ru/0bcd3387
58 CkansipHoe Mpou3Be/ICHUE U bubmmoreka [JOK
IPOCLUPOBAHUEC https://m.edsoo.ru/0f16f5da
[IpumeHeHne CKaJIIpHOTO
59 I'I;)OI/IBBGIICHI/I}I BeKTI())pOB VTS bubmorexa [IOK
https://m.edso0.ru/9d7b1240
HAaXO0KJICHU JIIMH U YIJIOB
[IpumMeHeHne CKaJIIpHOTO
60 H[l):)OI/ISBeI[eHI/I}I BeKTl?)pOB VTS bubmmorexa [IOK
https://m.eds00.ru/99791584
HAaXO0JICHU JIIUH U YIJIOB
[IpumeHeHne cKaapHOro
61 HIII))OI/ISBGIIGHI/UI BGKTI;I)OB TUTSt brbmmorexa LIOK
https://m.edsoo0.ru/894c1248
HAaXO0KJICHU JIIUH U YIJIOB
Pemenue reomerpuyeckux 3aaay ¢
62 MTOMOIIIBIO CKaJI;IF;)HOFO " brbmmorexa LIOK
https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IIOMOIIIBIO CKan;Ili)Horo ! bubmorexa HOK
https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonrtponbHas pabora no reme bubmuoreka [IOK
"BekTopbr" https://m.edso0.ru/55678a9d
65 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bu6muoreka [JOK
BBIYUCIICHHE UX JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIYUCIICHHE UX JJIEMEHTOB https://m.edso0.ru/2517463d
67 [IpaBUIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIUMCJICHHE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bubnuotexa [JOK
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BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/al6f6e98

69 Ywucno T ¥ ITMHA OKPYKHOCTH bubmmorexa LIOK
https://m.edso0.ru/78b4dc48
70 Ywuciio T 1 JyiHa OKPYKHOCTH bubnrorexa LIOK
https://m.edso0.ru/825e73c7
71 JnvHa 1yru OKpy>KHOCTH Bubmmorexa IOK
https://m.edso0.ru/3c2983f9
72 JlnuHa oyru OKpy>KHOCTH Bubmmorexa LIOK
https://m.edso0.ru/4eb62ffb
73 Panuannas mepa yria bubmmorexa [IOK
https://m.edsoo.ru/d3b68dca
74 Paagnannas mepa yrna brbmmorexa LIOK
https://m.edsoo.ru/e97f0369
75 ITmomaae Kkpyra v €ro 3J€MEeHTOB bu6nmorexa LIOK
(cexkTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 IT;momaae Kkpyra v €ro 3J€MEHTOB bubnmorexa LIOK
(cexkTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomane Kpyra 1 €ro 3J€MEHTOB bubmmnoreka HOK
(cexkTopa ¥ cerMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciaenue nepuMeTpoB u
78 ILIOIIageH (bI/IFyIIZ)) BKJHPi)‘IaIOH.II/IX bubmorexa HOK
’ https://m.edso0.ru/1f673d06
3JIEMEHTHI KpyTa
Brrunciienue nepuMeTpoB U
79 HHOIH;,HZﬁ (;I/II‘;II)) BIZ'IE)(:-IEHOIHI/IX bubmorexa HOK
’ https://m.edsoo.ru/adbcd171
AIIEMEHTHI KpyTa
KonTponbhas no teme "J{nuna bu6muoreka [JOK
80
OKPY>KHOCTH M IUIOIIAb Kpyra" https://m.edso00.ru/0353e638
81 [enTpanbHasi cCHMMETpUS bubnuotexa [JOK



https://m.edsoo.ru/a16f6e98
https://m.edsoo.ru/78b4dc48
https://m.edsoo.ru/825e73c7
https://m.edsoo.ru/3c2983f9
https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/d3b68dca
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638

https://m.edsoo.ru/e63ff8f2

I_ICHTpaJ'IBHO'CI/IMMeTpI/I‘IHBIC

bu6nmmoreka [IOK

% ¢urypsr https://m.edsoo.ru/5dbbfd1f
83 Mosopor bu6nmoreka [IOK
https://m.edsoo.ru/a59548ae
84 OceBast cuMMeTpHs Bubmmorexa IOK
https://m.edso00.ru/de5f1903
[ToBTOpEeHME B 00OOIIEHNE.
85 Pewmenne 3ana4, HILUTIOCTPUPYIOIIMX Bu6moteka [IOK
CBSI3U MEX/y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/46bcel28
Kypca
86 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHTEJILHO HEKOTOPOI OCH https://m.edsoo.ru/a6b0094b
87 [TapasienpHblid IEPEHOC bubamorexa LIOK
https://m.edso0.ru/3b681983
88 TToHaTHE OBYMXKEHUS U €0 CBOICTBA bubmmorexa [OK
https://m.edsoo.ru/4bda89ea
89 PaBencTBoO uryp Bubmmorexa IOK
https://m.edsoo.ru/aba7d464
[IposiBneHus cuMMETpUH B
90 n;)I/Ipoz[e )KHBOHHCHTPCKYHBHType Bubmmorexa IOK
’ ’ ’ https://m.edsoo.ru/92b823fd
apXUTEKType
01 Kommo3unuu npukeHuit but6mmoreka [IOK
(mpocrteiiiue mpuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u o6o0IIEHNE.
92 Pewienue 3anad, HILTIOCTPUPYIOIIUX bubmuorexa [IOK

CBsA3U MCXKY Pa3JIMYHbBIMHA TEMaMU
Kypca

https://m.edsoo.ru/efefead3



https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93

[ToBTOpenue u o6o0IIEHNE.
Pemienue 3a1a4, WILTFOCTPUPYIOIIMX

bu6nmoreka [IOK

93 CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpenue u 06o0IIeHNE.

94 Pewenue 3ana4, HILUTIOCTPUPYIOIIMX Bbu6mumoteka [JOK
CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpenue u 06o0IICHNE.
Pewmenne 3ana4, MILTIOCTPUPYIOIIMX Bu6moteka [JOK

95
CBSI3U MEX[y Pa3IMYHBIMUA TEMaMHU https://m.edso0.ru/a78455c5
Kypca
[ToBTOpenue u 06o0IICHNE.
Pewmenne 3ana4, HILUTIOCTPUPYIOIIMX Bbu6moteka LJOK

96
CBSI3U MEX[Y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpenue u oboObIIEHHE.

97 Pemenne 3ama4, MILTIOCTPUPYIOIIMX bubmmnoreka HOK
CBSI3U MEX/Y Pa3IMYHBIMUA TEMaMHU https://m.edso0.ru/6383d98a
Kypca
[ToBTOpenue u o6oOIIEeHHE.
Pemenne 3ama4, MILTIOCTPUPYIOIIMX bubmmnorexka HOK

98
CBSI3U MEX/Y Pa3IMYHBIMUA TEMaMH https://m.eds00.ru/89c5365f
Kypca
[ToBTOpenue u o6o0IIeHNE.

99 Pewienue 3anad, WILTIOCTPUPYIOIIUX bubmuoreka [JOK
CBSI3U MEX/Y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/Odcedafl
Kypca

100 [ToBTOpenue u o6oOIIeHNKE. bubmuoteka [IOK



https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1

Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMU

https://m.edso0.ru/27b735e9

Kypca
Bu6muoteka [JOK

101 Wrorosas KoHTpoJbHAS paboTa 1 https://m.e dS(]J_EJ.ru 1073bcf5d
[ToBTOpeHue u 0600IIEHNE.

102 Peuienue 3aiad, WITIOCTPUPYIOIINX 1 bubnuorexa [JOK
CBSI3U MEX/y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/1852817e
Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e

IleneBbie OPHEHTHPHI PE3yJIbTATOB BOCIIUTAHUSI HA YPOBHE OCHOBHOI'O 00IIEr0
o0pa3oBaHusl.

LleneBbie opueHTHPHI

Fpamancxoe BOCIIMTAHMC

3HAIOINK U IPUHUMAIOLIUI CBOIO POCCUHCKYIO IPaKAAHCKYIO IPUHAIEKHOCTh (MJIEHTUYHOCTD) B
HOJHUKYJIbTYPHOM, MHOI'OHAIIMOHAJILHOM U MHOTOKOH()ECCHOHAJIBHOM POCCHICKOM 00LIECTBE, B
MHPOBOM COOOIIECTBE.

[Tonnmaromui CONPUYACTHOCTD K MPOLLIOMY, HACTOsIIEMY U Oyayiemy Hapoaa Poccun,
TBHICSIYEIETHEH UCTOPUU POCCUMCKON IrOCY1apCTBEHHOCTH Ha OCHOBE HCTOPUYECKOTO ITPOCBEILEHUS,
POCCUICKOro HAI[MOHATBHOI'O HCTOPUYECKOTO CO3HAHUSI.

[IposiBnsromuii yBaXKeHUE K FOCYAapCTBEHHBIM cuMBOJIaM Poccnn, npa3qHukam.

[TposiBastoNINi TOTOBHOCTD K BBIIMTOJIHEHUIO 0053aHHOCTEHN TpakaanuHa Poccuu, peanuzamnumn
CBOMX I'PAXKTAHCKUX MPAB U CBOOOJ MPH YBKEHUH MIPAB U CBOOO/I, 3aKOHHBIX HHTEPECOB APYTHX
JIIOJIEH.

Bripaxaromuii Henpusitie 10001 TUCKPUMHUHALIMY TPaX1aH, IPOSBICHUN SKCTpEMU3Ma,
TeppopU3Ma, KOPPYIIIHH B OOIIIECTBE.

HpI/IHI/IMaIOIHI/Iﬁ Y49aCTHC B ’KM3HU KJIaccCa, O6H.I€O6p&30B3.T€J'IBHOﬁ OpraHusanvun, B TOM 4YUCJIC
CaMOYIIpaBJICHUH, OpI/IeHTI/IPOBaHHIJﬁ Ha y4aCTUC B COLITMAJTIBHO 3HAYMMOM JACATCIIbHOCTH.

IIarpuorH4yeckoe BoCIUTaAHHE

Co3Haromuii CBOI0 HallMOHATIBHYIO, STHUYECKYIO MPUHAIEKHOCTb, JTIOOSAIINNA CBOW Hapol, €ro
TPaJULMHU, KYJIbTYPY.

[IposiBnsromuii yBaXKeHUE K HCTOPUYECKOMY M KYJIbTYPHOMY HACIIEUIO CBOETO U IPYTUX HApOJOB
Poccuu, cuMBoiam, npa3aHUKaM, IaMATHUKAM, TPaJIULHAAM HAPOAOB, IPOKUBAIOIIUX B POJHOMN
CTpaHe.

HpOfIBJ'IfIIOHH/II\/JI HHTCPEC K MO3HAHUTIO POAHOI'O A3bIKa, UCTOPHUU U KYJIBTYPhI CBOCT'O Kpasi, CBOCTO
HapoJa, Apyrux Haponos Poccun.

3HAIOMIMHI U yBaXAIOMIMK JOCTUKEHUS Hameld Poaguasl — Poccun B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, O0EBbIE MOABUTH U TPYIOBbIE TOCTHIKEHUS, TepOeB U 3alMTHUKOB OTedyecTBa B
MPOIIOM U COBPEMEHHOCTH.

[TpuHuMaromuit yyactTie B MEpONPUATHIX NAaTPHOTHYECKON HAPaBICHHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIINTAHME

3HaIOUMI U yBaXKAIOIINI JyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOETO Hapoja, OpUEHTUPOBAHHBINA Ha
JTyXOBHBIE TIEHHOCTH ¥ HPABCTBEHHBIE HOPMBI Hapo10B Poccum, poccriickoro o01ecTBa B CUTYaIUsIX
HPaBCTBEHHOT'O BHIOOpA (C yUETOM HAITMOHAIHHOM, PEIIMTHO3HON TPUHAIIICKHOCTH ).

Bripaxkaromuii rOTOBHOCTb OLIEHUBATH CBOE NOBEICHHUE U TIOCTYIIKH, IOBEJACHUE U MMOCTYIIKH
JPYTUX JIFOACH C TO3ULIMI TPAAUIIMOHHBIX POCCUMCKHUX YXOBHO-HPABCTBEHHBIX IIEHHOCTEW U HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB.

Bblpa)KaIOH_II/II\/'I HEMPUATHUC AaHTUT'YMAHHBIX U ACOOHWAJIBHBIX ITOCTYIIKOB, ITOBCACHNA,




MMPOTHUBOPCHAIIUX TPAAUITWMOHHBIM B Poccun AYXOBHO-HPAaBCTBCHHBIM HOpMaM H HEHHOCTSM.

CO3HaIOH.[I/II71 COOTHOLICHUC CBOGOIILI 1 OTBETCTBCHHOCTU JINYHOCTHU B YCJIOBUAX MHAUBUAYAJIBHOI'O
U O0ILECTBEHHOr'0 IPOCTPAHCTBA, 3HAUEHHE U [IEHHOCTh MEXHAL[MOHAJILHOTO, MEKPEIUTHO3HOTO
corJiacus Jofe, HapooB B Poccuu, ymeromuii o0marbes ¢ JII0bMH pa3HbIX HAPOJIOB,
BEPOUCIIOBEIAHUM.

[IposBiIsiOIINI YBa)KEHUE K CTAPILIUM, K POCCUUCKAM TPAJAUIIMOHHBIM CEMEMHBIM LEHHOCTSIM,
MHCTUTYTY Opaka KakK COI03y MY)KUMHBI U KEHIIUHBI 111 CO3/IaHUS CEMbH, POKICHHS U BOCITUTAHMUS
JNETEN.

IIposiBnsromni HHTEPEC K YTCHUIO, K POJHOMY SI3BIKY, PYCCKOMY S3bIKY U JIUTEPATYPE KaK 4aCTH
JyXOBHOM KYJIBTYpBI CBOETO Hap0/1a, POCCUICKOT0 00IIIeCTBa.

IcTeTUYECKOEe BOCMIUTAHHUE

Beoipaxkaroiuii HOHMMaHuE [IEHHOCTH OT€YECTBEHHOTO 1 MUPOBOT'O UCKYCCTBA, HAPOIHBIX
TpaJuLU{ U HAPOJIHOTO TBOPUECTBA B UCKYCCTBE.

HpOHBJ'IHIOH_II/Iﬁ OMOIHUOHAJIBHO-YYBCTBCHHYIO BOCIIPUUMYHNBOCTD K PA3HBIM BUIAM HUCKYCCTBA,
TpaaulusiM U TBOPYCCTBY CBOCT'O U APYTI'UX HAPOAOB, IOHUMAHNEC UX BJIIMAHUA HA IOBEACHHUC JIIOEH.

Co3zHaromui posb XyJ0KeCTBEHHOU KYJIbTYPhl KaK CpeCTBAa KOMMYHHUKAIIUU U CAMOBBIPAKEHUSI B
COBPEMEHHOM OOIIIeCTBE, 3HAUCHHE HPABCTBEHHBIX HOPM, ICHHOCTEH, TPAJAULIUI B HCKYCCTBE.

OpueHTHpOBaHHBIN Ha CAaMOBBIPA)KEHUE B Pa3HBIX BUJAaX UCKYCCTBA, B XyJ0’KECTBEHHOM
TBOPYECTBE.

du3nyeckoe BOCNUTAHUE, (POPMHUPOBAHNUE KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOI0
Os1aronosyqust

[ToHnmaromuit IEHHOCTH JKU3HHU, 30POBbS U 0€30M1aCHOCTH, 3HAYEHUE JIMYHBIX YCWINH B
COXpaHEHMH 3/I0pOBbs, 3HAIOLIUI U COOJIOJAONIHM NTpaBuiIa 6€30MacHOCTH, 0€3011aCHOTO
MOBEJICHUS, B TOM YHCIie B MH(POPMAITMOHHOM cpejie.

Bripaxkaronuii ycTaHOBKY Ha 37J0pOBBIN 00pa3 )KU3HU (310pOBOE MUTAHUE, COOIIOICHUE
TUTHEHWYCCKUX MTPABWII, COATAaHCHPOBAHHBINA PEIKUM 3aHATHH M OT/IBIXA, PETYISPHYIO (PH3UIECKYIO
AKTHUBHOCTb).

[TposiBstonnil HEMPUATHE BPEAHBIX MPUBBIYEK (KYPEHUs, YIOTPEOICHUS allKOToJisl, HAPKOTHUKOB,
UTPOBOM U MHBIX (POPM 3aBUCUMOCTEN ), IOHUMAHHUE UX TMOCIEICTBUMN, Bpeaa A GU3NYECKOro U
MICUXUYECKOTO 37]0POBbSI.

YmMeromuii ocozHaBaTh GU3NYECKOE U AMOLIMOHAIBHOE COCTOSIHUE (CBOE U APYTUX JIIOJEH),
CTpGMfIHIHfICS[ YIIpaBJIATH COOCTBEHHBLIM SMOIIMOHAJIbHBIM COCTOSHHUEM.

CnocoOHbIHM AIalITUPOBATHCA K MCHAIOIUMCA CONUAJIbHBIM, I/IH(I)OpMaI_II/IOHHBIM " NpUpOaAHBIM
YCJI0BUSAM, CTPECCOBBIM CUTYAllHUAM.

TpynoBoe BocnuTanue

VYBaxaromuil TpyJ, pe3yJabTaTbl CBOETO TPY/a, TPYAa APYTUX JIIOJEH.

[TposiBsrONINil UHTEPEC K MPAKTHUECKOMY U3YUYEHHUIO Tpodeccuii M TpyAa pa3InyHOro poja, B TOM
YKCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUM.




Co3Haromuii Ba)KHOCT TPYIO0TI00Us, 00yUEeHHUs TPYy, HAKOIIJICHUS HAaBBIKOB TPYOBOM
NEeSITeIbHOCTH Ha MPOTSKEHUH JKU3HU IS YCIIEITHOM NpodecCHOHAIBHON caMopeanu3alnn B
POCCHICKOM OOILIECTBE.

Y4acTByIONUI B pEIICHAH MPAKTUIECKUX TPYAOBBIX I, 3a7a4 (B ceMbe, 001meo0pa3zoBaTeIbHOM
OpraHu3aIy, CBOEH MECTHOCTH) TEXHOJIOTMYECKOM U COIMAbHOM HAIIPaBIEHHOCTH, CIOCOOHDII
WHUIUUPOBAThH, INIAHUPOBATH U CAMOCTOSATEIHHO BBIMOIHATH TAKOTO POJIA AEATEIHLHOCTD.

Bripakaromuii roTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO UHIUBUYaTIbHOU TPAEKTOPHH
00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

IK0JOrn4YecKoe BOCIIUTAHUE

[ToHnmaromuii 3Ha4€HUE U TI00aTBHBINA XapaKTep SKOJIOTUYECKUX MPoOIeM, IMyTel X peleHus,
3HaYEHUE IKOJOIMUYECKON KYJIbTYPBI YEIOBEKa, OOLIECTBA.

CO3HaIOIIII/II7I CBOIO OTBETCTBCHHOCTD KaK I'paKaaHruHa 1 HOTp€6I/ITeJI$I B YCJIOBUAX B3aUMOCBSA3HU
IIPUPOJHOM, TEXHOJIOIMYECKOW U COLMATIbHOM Cpe.

Bripakaromuii akTUBHOE HEMPUATHE NEUCTBUM, MPUHOCIIIUX BPEI IPUPOJIE.

OpueHTUpPOBaHHBIM HA IPUMEHEHUE 3HAHUM €CTECTBEHHBIX U COLMATIbHBIX HAYK JJIS pELICHUs
3ajJa4 B o0OJactu OXpaHbl IPUPOALI, INTAHUPOBAHUS CBOUX IMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEbI.

VYyacTByroIuUi B IPAKTHYECKON JEATEIbHOCTH IKOJIOTMYECKOM, IPUPOTOOXPAHHON
HaIlPaBJIECHHOCTH.

HeHHOCTI/I HAYYHOI'0O MO3HAHUA

Beoipakaroiuii mo3HaBaTeIbHbIE HHTEPECHI B PA3HBIX MIPEIMETHBIX 001aCTAX C YUETOM
WHAUBUYaJIbHBIX HHTEPECOB, CIIOCOOHOCTEN, TOCTHXKEHUH.

OpureHTHPOBAHHBIN B I€ATEIBHOCTU HAa HAy4YHbIE 3HAHUS O IPUPOJIE U OOIIECTBE, B3aUMOCBSI3AX
YeJI0BEKa C IPUPOJAHOU U COLIMAIBHON CPEION.

Pa3zBuBaromuii HaBBIKM MCTIOIB30BAHUS PA3JIMYHBIX CPECTB MO3HAHUSI, HAKOIUICHUS 3HAHUH O
MUpe (SI3bIKOBast, YUTATENBCKAS KYJIbTYpa, AEATEILHOCTh B MH(OPMAIITMOHHOMN, 1TM(PpOBOIL cpere).

JeMoHCTpUpYIONTUi HaBBIKK HAOJI0ICHNI, HAKOTIJIEHUS (DAKTOB, OCMBICIICHUS OTIHITA B
€CTECTBCHHOHAYYHOU W TYMaHUTAPHOUN 00JACTSAX MO3HAHUS, UCCIIEI0BATEILCKON IEATETLHOCTH.

IlnannpoBaHue MepONPUATHII BOCIMTATEIbHOM PadoThI 110 NMpeaMeTry.
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KPATEPUU (HOPMBbI) OIEHKHW 3HAHUI 110 MATEMATHUKE
[TpenmerHble pe3ynbTaThl 00ydeHHs O0ydaroluxcs OLEHHBaroTcs coryiacHo Ilonoxenuto

«O0 OILICHOYHOH JIeATeIHFHOCTH 00YUYaAIONIUXCSI OCHOBHOTO OOIIETO U CPETHETO OOIIEeTOo
obpazopanust o PI'OC MBOY «I'umuazus Ne8» r.I'mazosa YP».

OLEHUBAHUE YCTHBIX OTBETOB 1O MATEMATHUKE
Ilpu oyenke ycmunoeo omseema yuauje2ocs He00Xo0UMO YUUMbI8AMb.:
1. ITpaBHIILHOCTH M OCO3HAHHOCTbH U3JIOKCHUSI COJCPKAHUS, TIOJTHOTY PACKPBITUS TIOHSTHIA,
TOYHOCTH YIOTPEOICHUS HAYYHBIX TEPMHUHOB;
2. CtenieHb c(hOPMHUPOBAHHOCTH UHTEIUICKTYaJIbHBIX U OOIIMX y4eOHBIX YMEHUH;
3. CaMoCTOATENBHOCTD OTBETA;
4. PedeByr0 rpaMOTHOCTD U JIOTUYECKYIO ITOCIICA0BATEIILHOCTh OTBETA.

Ouenka “5” craBUTCS, €CIIH:

* TIOJTHO PACKPBITO COJIEpKaHUe MaTepuasia B 00beMe porpaMMbl U yIeOHHKaA,;
* YETKO ¥ MPABUJIBHO JAAHbI ONPEICTICHHS U PACKPBITO COIEP KaHNUE TOHSITHIA;

* BEPHO HCIIOJIH30BaHbI HAYYHBIC TEPMHUHEI;

* I7IS1 I0Ka3aTeIbCTBA UCIOIb30BaHbl PA3IMYHbIC YMEHUS,

* OTBET CAMOCTOSITEIILHBIN, UCIIOJIL30BAHbI paHee MPUOOPETCHHBIC 3HAHMS.

Ounenka “4” ctaBuTCS, €CIU:

* PacCKpbITO OCHOBHOE COJIep)KaHHe MaTepuana,

* B OCHOBHOM IPABUJILHO JIAHBI OMPEICTICHUS TOHSATUN U UCIIOJIb30BAHBI HAYYHBIC TEPMUHBI;

* OTBET CAMOCTOSITEIbHBIH;

* OTIpEeICIICHUS MOHSATUH HETIOHbIE, JOMYIIEHbl ~ HE3HAUYUTETbHbIE HapYIICHUS
MOCNEOBATEIHbHOCTH U3TIOKEHUs, HEOONbIINE HETOYHOCTH TPU HCIOJIb30BAHUM HAYYHBIX
TEPMHUHOB WJIM B BBIBO/IaX U 000OIICHUSIX.

Ouenka “3” cTtaBUTCS, €CIU:

* YCBOEHO OCHOBHOE COJIepKaHue y4eOHOTro MaTepuasa, HO U3J0KeHO (pparMeHTapHoO, HE BCeraa
MOCIE0BATEIBHO;

* OTpeIeIeHHsI IOHSATHI HEJOCTATOUHO YETKHUE;

* HC UCITOJIB30BAHBI B KAUCCTBEC J0KA3aTCJIIBCTBA BBIBOJABI 1 0606HI€HI/I$[ NN )IOHYHIGHI)I OHII/I6KI/I
MIPU UX U3JT0KECHHH,

: }IOHyHIeHI)I OIHI/I6KI/I U HCTOYHOCTH B MCIIOJIB30BAHUUN Hay‘-IHOI\/’I TepMI/IHOHOFI/II/I, OHpe)IeJ'IeHI/II/I
IIOHSTHH.

Ouenka “2”craBuTcs, €CIIH:

* OCHOBHOE COJIepKaHue yueOHOTO MaTepHalia He PaCKphITO;

* HE JIaHbl OTBETHI Ha BCIIOMOT'aTeJIbHbIE BOMIPOCHI YUUTEIS;

* JIOMYIICHBI TPYOBIe OMIMOKHU B OTPEICTICHUN TTOHITHH, PY UCTIOJIH30BAHUHA TEPMUHOJIOTHH.

OLHEHKA CAMOCTOSTEJIBHBIX, TIPOBEPOYHbBIX 1 KOHTPOJIBHBIX PABOT

CamocrosiTennbHbIE, TPOBEPOUYHBIC, KOHTPOJBHBIE pPa0OTBl COCTOAT W3  3aJaHHM

00513aTeNFHOTO U MOBBIIIEHHOTO YpoBHEH. KonnuecTBo 3a/laHuii TIOBBIIIIEHHOTO YPOBHS MOXET

OBITh M30BITOYHBIM U BBHITIOJTHEHHE BCEX 3aJaHHUI 3TOTO YPOBHS HE SBISIETCS 00S3aTEIHHBIM.

OIINMBKU U HEJOYETHBI
I pybbimu CUATAIOTCS CIIETYIOIIUE OIINOKU:
1. He3HaHWe ompeneraeHUs] OCHOBHBIX TOHATUN, 3aKOHOB, MpaBUJI, HE3HaHHE (QopMy,
OOMICTTPUHATHIX CUMBOJIOB 0003HAUEHUH U €AMHUI] UX U3MEPECHHUS;



2. HEyMEHHUE BBIJICIIUTH B OTBETE TJIABHOE;

3. HEyMeHHE IPUMEHUTDH B OTBETE 3HAHMS [Tl pEIlICHUs 3a]1aY;

4. HeyMeHHE JIeNIaTh BBIBOJIBI U 0000IICHUS;

5. HEyMEHHE YUTATh U CTPOUTH IPaPUKU U JUATPAMMBIL;

6. HeyMeHHe MOJIb30BATHCS YICOHUKOM M CIIPABOYHUKAMH 110 MATEMATHKE.

K neepyovim owubkam oTHOCITCS:

1. HeTouHOCTH (HOPMYIHPOBOK, ONMPEICICHHUM, MOHATHH, 3aKOHOB, BBI3BAHHBIC HEMIOIHOTON
O0XBaTa OCHOBHBIX MPHU3HAKOB OINpPEAENSEMOro MOHSATUS WIM 3aMEHON OJIHOTO-ABYX W3
ATHUX MPU3HAKOB BTOPOCTEIICHHBIMU;

2. omrOKY, BEI3BAHHBIC HECOOJIOICHUEM YCIIOBUI PabOTHI;

3. omMOKH B YCTIOBHBIX 0003HAUCHUSX, HETOUHOCTh Ipaduka;

4. HepallMOHANBHBI METOJ pelIeHUs] 3aJayd WIM HEJOCTaTOYHO TMPOJyMAaHHBIN IUIaH
YCTHOTO OTBeTa (HAapylIeHHE JIOTUKH, IOJMEHAa OTIEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH ),

5. HepalMOHAJIbHbIE METO/IbI pa0OTHI CO CIIPABOYHOM JINTEPATYPOI;

6. HEyMeHue pemaTh 331a4u B 00IIEeM BU/IE.

Heoouemamu sBAsIOTCA:

1. HepanmoHanpHbIe MPUEMBI BBIYUCICHUN U IpeoOpa3oBaHuil;

2. omMOKHY B BBIYHCICHHUAX (apudmMeTndeckue);

3. HeOpex)HOE BBIMOJTHEHHE 3aliCel, YepTeKel, cxeM, rpaduKoB.



KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

7 RJaace

KourpoabsHnas pa6ora no teme '""Havana reomerpun. [Ipocreiimme reomerpuieckue
(¢uryps! u ux cpoiicrea. U3mepenune reomerpunueckux gpuryp"

Bapmanr 1
1. Touka C npunaanexnt otpesky BD. Haiinure nmmmy otpesxka BC, ecm BD = 103 cm,
CD=T738 cm.

2. Oamu u3 yroos, 0Opa3oBaBIIHXCA IPH MEPECEHCHHH IBYX NpaMbix, pased 94°. Haiinnrte rpanychuie

MEpBI OCTATBHEIX YITIOE.
- Puc. 38

3. Oann u3 cMewHBIX yraoB Ha 48° wmenwme apyroro. Hadiowre atm

YIJIEL

4. Ha pucynke 38 yraet AKE u DEC papnel, nyu KE — GuccexTpHca Y
AKD. Nokaxwure, uro £BEKE =+ CKE.

5. Kaxkoii yron obpazyer Ouccektpuca yrna, paeHoro 136%, ¢ my=om,

JONOMHHTENLHEIM K OJHOH W3 ero cropon?

6. Tousn A, B n C nexar Ha oanoil npamoii, BC =48 cm, otpesok AB B 7 paz
menbie orpezxa AC. Hafinure otpesok AB.

Bapuant 2
1. Jlya OM npoxoant memay cropoHamu yrna AOB, 2408 = 84°, £40M = 35°. Haiiaute senuuuny

yraa BOM.
2. Onun u3 yrnos, o6pa30BABIIMXCA IPH NEpecedeHHN ABYX NpAMbIX, pasen 118° Haiiaute rpanychuie

MEPBI OCTANBHBIX YIIIOB.
3. Oaun u3 cMewHBIX yI10B Ha 34° Gonewe apyroro. Hafinure sti yras.

4. Ha pucynke 39 otpeikn 4O u BO paBnw, Touka O — | Puc. 39
cepenuna orpeska CD. lokammure, yro AC= BD. -

5. Yronm mesay OHCCEKTPHCOH JaHHOTO ma M IY490M,
v =P e ¥ A C OD B

JONOIHHTENLHBIM K OHOH M3 ero ctopoH, pasen 134°. Haiianre nannwii yroom.
6. Uapectno, uto £4BC = 36°, yron CBD B 3 pasa 6onswe yrna ABD. Haiinure £4BD.



Kontpoabnas padora no treme "Tpeyroabuukn"

Bapna_rrr 1

1. Noxamxute pagencteo Tpeyronsiukos ABF u CBD (puc. 42), ecnn AB=BCu BF =BD.
2. Haiinure croponsl paeHOOEIPEHHOTO TPEYTONBHHKE, SCIIH €ro NEPHMETP paeeH 33 cM. 4 OCHOBAHHE

Ha 3 M MeHBIIE DOKOBOH CTOPOHEL

3. Ha BokoBex croponax 4B u BC paenobenpennoro tpeyroisHuka ABC 0TMETHIH COOTBETCTBEHHO

ToukH D u E tak, yto £ACD =£CAE. [lokamure, uro AD = CE.

LEMK =+ FME.

4. Hzeecrno, wro EK = FK w EC = FC (puc. 43). [Jokaxure, uro
Puc. 42 Puc. 43
E
D C
B

\/

F

5. Cepennnnelii nepnesaukynap croponsl AB tpeyroneauka ABC nepecexaeT ero cropony AC B Touke

M. Haiiaure cropony AC tpeyronshanka ABC, ecnin BC = 8 cm, a nepumetp Tpeyronsnuka MBC pasen

25 em.

Bapuant 2

1. okamure papencTio TpeyronsHukoe ABD u CBD (puc. 44), ecnu AB = BCu £ABD =£CED.
2. Hafinute cropoHEl paBHOOEIPEeHHOT0 TPEYTOIBHHKA, €CIH ero nepumerp paeed 30 oM, a Gokosas

CTOpPOHA HA 6 CM MEHBIIE OCHOBAHHA.

3. Ha ocnoBannn AC pasnobeapennoro tpeyroneinka ABC ormernmn Touku M u K tak, uro £4BM

=¢CBK, touxa M newut memny touxamu 4 u K Jlokawure, uto AM = CK
yto AB AD w BC DC  (puc. 45). Hokaxwure,

4. MHzapectno,

yro BO DO.

Puc. 44 Puc. 45

B

M

¢ D

N

ecnn AB =T cm.

5. Memnana BM tpeyronennka ABC nepnenauxynapha ero ouccextpuce AD. Hafinure cropony AC,



KonTpoJsbHnas pabora no teme "IlapaiensHocrs. CymMma yrjioB MHOIOyroJbHHKA'"

Bapmnant 1
1. ¥ron npu pepmmHe paBHoOenpeHHoro TpeyronsHuka pased 52° Haiinwre yrnml npu ocHoBaHHM
ITOTD TPEYTONBHHEA.
2. Haiinure rpagycuyro mepy yraa DCE (puc. 50).
3. Kakosa rpagycuas mepa yraa C, n300paxéHHoro Ha pucyske 517

: Pwe. 50 Puc. 51

A B/ \¢ D

13
M 45" 105"

/K !:",l F

c

4. Jokamure, wro 4B = CD (puc. 52), ecinm  HIBECTHO, HTO | Puc. 52
4B |l couBO=CO. |

5. B tpeyromenuxe ABC wmipectno, uwto £C = 90°, £4 = 60°. Ha xarere BC ¢
ormerinn Touky K takyeo, urto £4KC = 60°. Haiinure otpesok CK, ecom BK =12
CM.

Bapuanr 2

1. Yron npn ocHoBanmm pasHodenpeHHoro tpeyronbHuka paseH 38°. Haiinwre yron npm eepmmme

ITOTO TPEYTOIBHHEKA.
2. Haiipure rpagycuyio mepy yrna CFN (puc. 53).
3. Kakosa rpagycHas mepa yrna F, uzobpaxénHoro Ha pucynke 547

Pue. 53 Pue. 54
%" B

4. Nokamure, uro £4 =£ C (puc. 55), ecnn niaeecto, uro AB Il ¢ -

n BC|| AD. u -
5. B tpeyroneauke MNF miBectHo, uto £N = 90°, £M = 30°, E
oTtpesok FD — Guccextpuca TpeyronedHuka. Halfinure karer MN. , !

ecnu FD =20 cm.



KonTpoabHas padora no remam "IlpsimoyrosibHblie TpeyrojibHukn', '"I'eoMerpuyeckue
HepaBeHcTBa''

Bapuanr 1
1.B tpeyronpnuke CDE touka M nexur Ha crtopoHe CE, mpuuem yron CMD octpsiii.
Hoxaxkute, uro DE>DM.
2. O1uH U3 YII0B NPAMOYTOILHOTO TPEYroibHKKa paBeH 60°, a cyMMa rumoTeHys3bl 1 MEHBIIETO
KaTteTa paBHa 42 cM. Haiigute runorenysy.
3.B npsimoyrosnbHOM TpeyroapHuke ABC (4CZ90)) ouccextpucsl CD u AE mepecekarorcs B
Touke 0. <A O€ELO: Hgjinure ocTpsble yribl TpeyroibHuka ABC.
4*. OnuH W3 BHEUIHMX YTIJIOB TPEyroJibHMKa B JiBa pa3a OoJbllie IPYroro BHEIIHEro yria.
HaiinuTe pa3HOCTh MEX/ly 3TUMHU BHELITHUMHU YIJIaMU, €CJIM BHYTPEHHUN YTOJI TPEYrojbHUKA, HE
CMEXKHBIii ¢ yKa3aHHBIMH BHEITHUMH yriamu, paBeH 45°.

Bapuant 2
1. B tpeyronapauke MNP touka K nexwur na cropone MN, mpuuem yroax NMP octpsrii.
Hoxkaxwute, uto KP<MP.
2. . OnuH U3 yIJOB NPAMOYIOJNBHOTO TpeyrombHuKa paBeH 60°, a pasHOCTH THIIOTEHY3H M
MEHbIIIEro KaTeTa paBHa 15 cm. Haitnure runorenysy.
3. B npssmoyronsHOM TpeyroybHuke ABC (4C=90)) ouccekrpucel CD u BE nepecekarotcs B

Touke 0. <B OEIDI Hajinure ocTpsle yrisl TpeyronbHuka ABC.
4*. OauH U3 BHEIIHUX YIJIOB TPEYrOJbHUKA B JBa pa3a 0oJIbIlle Ipyroro BHEUIHETO yIja.

HaiinuTe pasHOCTh MEX/1y STUMH BHEIIHUMU YTJIaMHU, €CIIM BHYTPEHHHUH yrojl TPeyroJibHUKa, He
CMEXHBIH ¢ yKa3aHHBIMU BHENTHUMH YI7IaMu, paBeH 60°

KonTpoJsbHnas padora no teme "OxpyxkHocTh. ['eomerprueckne mecra Touek. [locTpoenns
€ MOMOIIbIO0 HMPKYJISl M JINHEeH K"

Bapuanr 1
1. Ha pucynke 62 touxka O — uentp oxpysxuocta, £LABC = 28°. Haiigure yron s
AOC.
2. K oxpymuoctn ¢ uentpom () npoeenena wacarensnas CD (D — Touka ¢ B
kacauua). Haiinure orpezox OC, ecnu paguyc okpysHocTd pasen 6 v u £DCO (@]
= 30°. A
3. B okpyxuocta ¢ uentpom O npoeenenst guametp AB u xopaws AC u 4D Tak,
uto £LBAC = £BAD (puc. 63). Jokamure, uto AC=A4D. one. 63

4. INocrpoiite papnobeIpeHHEIl TPEYTONBHHE N0 DOKOBOH CTOPOHE M MEIHAHE,
NPOBEIEHHOH K HEell.

5. Jausl okpysHOCTs W fBe Toukd BHe ef. Hailinuwte Ha OKpyHKHOCTH TOHKY, D
PaBHOYIANEHHYH OT 3THX BVX Touek. CKOMbKO pemieHiil MoeT HMeThb 3ana43a’



Bapuant 2

1. Ha pucynke 64 touka O — nentp oxpysuocti, LMON = 68°. Haiinute yron Puc. 64
MKN.
2. K oxpyxHoctH ¢ uentpom O npoeeneHa KacatensHas AB (4 — Touka xacaHus). K

Haiinute pagnye okpyxuocty, ecmn OB = 10 cm n £4B0 =307,
3. B oxpymuoct ¢ uenrtpom O nposenensl anaMetp MN u xopast NF u NK tak, uto
NF = NK (puc. 65). Nokamure, uro £MNK =2 MNF. N

4. MMocTpoiiTe TPEVIONBHHE [0 IBVM CTODOHAM H MeIHAHE, NPOBEISHHOH K OOHOI

M

Pue. 65

-
<

H3 HHX. M
5. Mauwl npamas u gBe Toukd BHe ef. Haiinamre Ha oToit npamoil Touky,
PABHOYIAMNEHHYIO OT 3THX ABYX Touek. CKONBKO pemeHnii MOMET HMeTh 3aga4a?

Hrorosasi kKoHTpOJIbHAsI padoTa

Bapuanur 1
1. B rpeyronennke CDE n3sectno, uto £C = 28°, £E=T2° ViamkuTe BepHOE HEPABEHCTBO:

1) DE = CD: 3) CE> DE: S
2) CD = CE: 4)DE = CE. e

2. Noxammure, uto AC=BD (puc. 70), ecnn AD=BCn £DAB=sCBA. C D
3. B tpeyronenuke ABC misectHo, uto £4 = T0°, £B = 50°.
buccexrpuca yrna A nepecexaer croporny BC B touke M. Haiinure

yron AMC.

4. bokoas cTopoHa paHOOEAPEHHOIO TPEYTOIEHHKA JEINTCH TOYKOIT A B

KACAHHA BIHCAHHOH OKPYHKHOCTH B OTHOmEHHH 2 : 7, CHHTas oT
BEPIIMHEL ¥T7IA NPH OCHOBaHHH TpeyronbHHka. Hafiaure cTroponnl TpeyronbHHEA, eClH €ro nepuMeTp
paeen 110 em.

5. Touka O — cepenuna ouccextpuckl AM Tpeyronsunka ABC. Ha cropone AC ormeuena touka D

Takaq, uro DO 1L AM. [lokaxute, uro DM || 4B.

Bapuant 2
1. B tpeyronennke CDE uspectHo, uto LC = 55%, 2D = 110°, Vraxure seproe Hepasercteo: 1) CE <

CD: 3) DE<CD:

2) CE < DE: 4) CD<DE. S

2. Nokaswure, uto £4CB =£BDA (puc. 71), ecom AD = BC u £BAD | D {
=£4BC.

3. B tpeyronsuuke MNEK n3sectso, uto £N = 50°. buccextpuca yrna N

nepecexaet cropony MK e touxe F, #MFN = 74°. Haiinure yron MEN. A B

4. bokoBas cTOpOHA paBHODEIPEHHOID TPEYTONBHHKA JEMHTCA TOHKOH

KACAHHH BIHCAHHOH OKPYKHOCTH B OTHOIIEHHWH 4 [ 5, cuMTas OT BEPIIMHBI YITIA NPH OCHOBAHHH
Tpeyronsiuka. Haiimure cropons! TpeyronsHuKa, eciu ero nepumerp paesen 104 cm.
5. Ha ocnosanun AC pasHobenpennoro tpeyronsHuka ABC otmernnn touky M, a va ctopone AB —

Touky K takue, uro BK = KM u KM || BC. Hokamxure, yrto AM = MC.



8 kJacce

KonTtpouabHnasi pa6ora no teme "YerbIpéxyrojbHukn"

5*.

5*.

BapuanTt 1
[Tepumerp napamnenorpamma 50 cm. OHa U3 €ro CTOPOH Ha 5 cM. OoJiblIe
npyroi. Haiiaure cTopoHbI NapasuiesorpaMmma.
Haiigute yron Mexay AuaroHansiMu OpsIMOYTOJIBHUKA, €CIIM KayKasi U3 HUX
JIEJIAT yroJl IPSMOYTOJIbHUKA B OTHOIIEHUH 4 : 5.
Haiinure yriel mapauienorpaMMa, €Ciau OJHa U3 €ro IUaroHaJIey sBIISIETCS
BBICOTOM M paBHA OJIHOM M3 CTOPOH.
B tpanenuun ABCD nuaronans BD nepnenaukynspaa 60koBoii ctopone AB,
yriibl ADB u BDC paBubl o 30°. Haiinute myuny AD, eciiv nepuMeTp Tpaneuuu
paBen 60 cMm.
B napamnenorpamme ABCD 6uccextpucs yrnoB ABC u BCD nepecekatorcs B
touke M. Ha npsimbix AB 1 CD B3siTe TOuku K u P tak, uro A-B-K, D-C-P.
buccektpucs! yrioB KBC u BCP nepecekatorcst B Touke N, MN=8 cm. Haiinure
AD.

Bapuanr 2
[Tepumerp napamnenorpamma 60 cm. OHa U3 €ro CTOPOH Ha 6 CM. MEHbIIE
npyroii. Haligure cropoHsl napaienorpamma.
VYron Mexay AuMaroHansiMu npsiMoyrosibHuKa paseH 80°. Halinure yron mexny
JUaroHaJIbI0O U MEHbUIEW CTOPOHON IIPSIMOYTOJIBHUKA.
Haiinure yriel mapamienorpaMMa, €Ciau OJIHa U3 €ro THaroHaJIeH sBIISIETCS
BBICOTOM M paBHa MOJIOBUHE HENEPIIEHANKYJIAPHON K HEH CTOPOHBI
napajuleJIorpaMma.
B tpanennu ABCD auaronans AC nepnieHaukynspHa 60koBoit cropone CD u
aBisieTcs ouccekrpucoit yria A. Haliaure muinny AB, ecnu nepumeTp Tpaneuuu
paseH 35 cM, a yron D pasen 60°.
B nmapannenorpamme ABCD AD = 6 cM. buccektpucs! yrinos ABC u BCD
nepecekarorcst B Touke M. Ha npsambix AB n CD B3stel Touku K u P Tak, uro
A-B-K, D-C-P. buccextpucs! yrnos KBC u BCP nepecekatotcs B Touke N,
Haiigute MN.

KonTtpoabHnas pa6ora no teme "Ilogooue"

Bapmuanr 1
Otpesku AB u CD nepecekarorcs B Touke O, AO = 6,8 cm, CO = 8,4 cm, OB =
5,1 cm, OD =6,3 cMm.
Jokazate: AC || BD.
Haiitu: a) DB : AC; 0) oTHOIIEHHE TIEPUMETPOB U IUIOLIAeH TPEYrOJIbHUKOB
AOC u DBO.
Huaronanu pom6a ABCD nepecekatorcs B Touke O, BD = 16 cm. Ha cropone

AB B3sATa Touka K Tak, uro OK nepnennukynsapHa AB nu OK = 4\/§ CM.
HaiinuTe cropony poM6a 1 BTOPYIO IMaroHasb.

B Bemykiiom uetsipexyronpHuke ABCD AB =9 cm, BC =8 cm, CD = 16 cm, AD
=6 cm, BD = 12 cm.[lokaxkure, uto ABCD — Tpanenusi.

4*, B paBao6enpennom tpeyroiapauke MNK ¢ ocnoBannem MK, paBabiM 10 cm, MN

= NK = 20 cm. Ha cropone NK nexur touka A Tak, uro AK : AN =1 : 3.
Hatinute AM.



1.

2.

3.

Bapuant 2

Ha onHoii cropone yrina B ormeuensl Touku A u D, Ha npyroii — E u C tak, 4ro
B-I-A u B-E-C, BD =3,1 cm, BE=4,2 cm, BA=9,3 cm, BC=12,6 cm.
Jloxasats: AC || ED.

Haiitu: a) DE : AC; 6) oTHOIIEHHE NEPUMETPOB M IUIOMIAJCH TPEyroJIbHUKOB
ABC uDBE.

Huaronanu pom6a ABCD mnepecekarorcs B Touke O, BD = 16 cm. Ha ctopone
AB B3sTa Touka K tak, uro OK nepnenauxynsipia AB u AK =2 cm, BK =8
cMm. Haiigure nuaronanu pomoa.

B Beinykiiom uetsipexyroiabauke ABCD AB =6 cm, BC =9 cm, CD =10 cm, AD
=25 cMm, AC = 15 cm. [lokaxkute, uto ABCD — Tpanenus.

4*. B paBHoOeapennom tpeyroibauke ABC  AB = BC = 40 cm, AC = 20 cm. Ha

cropone BC nexut Touka H tak, yto BH : HC = 3 : 1. Haitnute AH.

KounrpoJabsHnas padora no teme "Iliomans"

4%,

4*.

BapuanTt 1

CMexHble CTOPOHBI MapaienorpaMmma pasHbl 52 u 30 cM, a OCTpBIM yron paBeH
30°. Halinure miomaas napauiesorpaMmma.
Beruucnure momans tpanenuu ABCD c ocHoBanusimu AD u BC, ecnu AD = 24
cMm, BC =16 cm, yron A pasen 45 °, yron D - 90 °.
Ha ctopone AC tpeyronsauka ABC ormeuena touka K tak, uto AK = 6 cm, KC
=9 cm. Haitaure miiomaau tpeyroasHukoB ABK u CBK, eciiu AB = 13 cm, BC =
14 cm.

BricoTa paBHOCTOpOHHEro TpeyrojbHUKa paBHa 6 cm. Haiinutre cymmy
pPacCTOSIHUM OT IMPOU3BOJIBHOM TOYKH, B3STOW BHYTPH 3TOTO TPEYIOJBHHKA, J10
€ro CTOPOH.

Bapmuanr 2
Bricora BK, npoBenennas k cropone AD mapannenorpamma ABCD, penut sty
ctopoHy Ha naBa orpeska AK = 7 cm, KD = 15 cm. Haligute muomanb

napajuiesaorpamma, eciu yroia A pasel 45 .°

Beruucnure mnomans tpanenuu ABCD c ocnoBanusimu AD u BC, ecnmu AD = 27
cM, BC =13 cm, CD =10 cm, yron D pasen 30 °.

Ha cropone MK tpeyronsauka MKP ormeuena Touka T tak, utro MT = 5 cm, KT
=10 cm. Haitaure mmomann tpeyronbHukoB MPT n KPT, eciimt MP = 12 cm, KP =
9 cm.

B paBHOOEIpeHHOM TpeyroapHUKE OOJbINAs CTOpOHA COCTaBIsET 75% CyMMBI
nByx napyrux. Touka M, mpuHaanexamas 3TOH CTOPOHE, SABISAETCS KOHIIOM
OMCCEKTpPUCHI TpeyrojibHUKa. Haiiaure paccTossHME OT TOYkM M 10 MEHBIIEH
CTOPOHBI TPEYTOJIBHUKA, €CJIN MEHBIIIAs BHICOTA TPEYTOJIbHUKA paBHA 4 CM.



KonTpoabHas padora no teme "Teopema Iludaropa u nayana rpuronomerpun’

BapuanTt 1
1. Ha ctopone BC tpeyronbauka ABC BpiOpana Touka D Tak, uro BD : DC=3: 2,
touka K — cepenuna orpeska AB, Touka E — cepeauna orpeska AD, KE = 6 cm,
yrost ADC pasen 100°. Haiinute BC u Bennuuny yria AEK.

2. B npsmoyronsHOoM Tpeyroiasauke ABC yron C — npsmoii, AC =4 cm, CB =4 J3
cM, CM — meaunana. Haitaure yron BCM.

3. B paBHOOenpeHHON Tpamnenuyu OCHOBaHMS paBHBI 8 M 12 ¢M, MEHBIIIMI YroJl paBeH
o. Halimure nepumeTp U miiowmaab Tpaneuuu.

4. B paBHoOeapennoM tpeyronbHuke ABC ¢ ocHoBanuem AC mMenuaHbl
nepecekatotcs B Touke O. Haiinqute nnowmans tpeyronsHuka ABC, ecnu OA = 13
cM, OB =10 cm.

5%*. B tpanenuun ABCD (BC || AD) cropona AB nepnenaukynspaa cropone BD, BD =

2 \/g ,AD=2 \/E , CE — BbIcoTa TpeyroasHuka BCD, a tanrenc yrina ECD pasen
tpeM. Halinure BE.

Bapuanr 2
1. Ha ctopone AM tpeyronbauka ABM BoiOpana Touka H tak, uto AH: HM =4 :7,
touka C — cepenuna orpeska AB, Touka O — cepennna orpeska BH, AM =22 cwm,
yros BOC pasen 105°. Haitnure CO u Benuuuny yrina BHM.

2. B mpsmoyronsaoMm Tpeyronpanke MNK yron K — mpsimoit, KM = 6 cm, NK = 6 NE
cM, KD — menunana. Haitnure yron KDN.

3. B paBHOOenpeHHOU Tpanenun OOKOBasi CTOPOHA paBHA 6 CM, MEHbIIIEE OCHOBAaHHE
10 cm, a MeHpIIMIL yTOJI paBeH o. Haliaute nepuMerp M Momanb TpaneuHy.

4. B npsimoyrosnbHoM TpeyrosnbHuke ABC ¢ npsMbim yriiom C MmeanaHbl

nepecekarorcs B Touke O. Haliqute runorenysy tpeyronsauka ABC, ecnmu BC =
12 cm, OB =10 cmM.

5%*. B tpanenuun ABCD cropona AB nepnienaukynspaa ctopone AC, AC =6 J2 , BC
=6, DE —BbIcoTa Tpeyronapauka ACD, a tanrenc yria ACD paBeH AByM.
Haiigure CE.



KonTpoibHasi paGora mo Teme "VYribl M 4YeThIPEXYTOJbHHKH, CBA3aHHbIC C
OKPY’KHOCTbIO"

Bapuanur 1

1. Jlee mpoTHBONEXAIHE CTOPOHEI HETRIPEXYTONBHHKA paBHel 14 cm u 17 cm.
Yemy paBeH NEPHMETP YETRIPEXYTONBHHKA, SCIAH B HETO MOMKHO BIHCATE
OKPY#HHOCTE?

2. Haiigure yraer gersipéxyroneauka ABCD, BnucaHHOIO B OKPYKHOCTE, €CIH
£LACB =32° £ABD =47°, £BAC = §4°,

3. Haiinure yrne paBHOGEIPEHHOr0 TPEYrOILHHKA, BIHCAHHOIO B OKPYKHOCTB,
ecnH DOKOBaA CTOPOHA 3TOr0 TPEYTOILHHKA CTATHBAET AYTY, FPajycHas Mepa
koTopoii pasua 43°.

4. IlepumeTp TpeyrolbHHMKE, BEPLIMHEI KOTOPOTO — CEPEAHHEI CTOPOH TAHHOTO
TPEYroibHHKA, paBeH 57 M, 4 CTOPOHB! JaHHOTO TPEYTOIBHHKA OTHOCATCH KaK
4 : 8 : 7. Haiinure CTOPOHBI J2HHOIO TPEYTrOIBHHKA,

5. Touka kacaHus OKPYMHOCTH, BIIMCAHHOI B paBHOGOKYI TpanemMIO, IEMHT ee
OOKOBYH) CTOPOHY HA OTPE3KH, OIHMH W3 KOTOpeix paeH 13 cm. Haiinure
OCHOBAHHA TPANELHH, ECITH € NEPUMETP paBeH 62 oM.

6. B paenoGokoil Tpaneumn auaroHank paBHa 24 oM u oOpaiyeT ¢ OCHOBAHHEM

yroa B 60°. HaiianTte ocHOBaHKS Tpaneumy, eciiH MX pasHocTs pasHa 14 oM.

Bapuanr 2

1. Jlpe npoTHBOnemANIME CTOPOHBI HETHIPEXYTONEHHKA paBHEl 16 cM 1 18 cm.
Yemy papeH NEpHMETP HETEIPEXYIOILHHKA, €CIH B HEID MOMKHO BIHCATEH
OKPYIKHOCTE?

2. Haiinure yrne sernipéxyronennka ABCD, BnucaHHOro B OKpPYEHOCTB, €CIH

£ADB = 67°, £ACD = 49°, £CBD = 28°.
3. Haiigure yrnel pasnoOeIpeHHOr0 TPEYTroIbHHKA, BIIHCAHHOTO B OKPYHKHOCTE,

ecnH 0OKOBas CTOPOHA HTOTO TPEYTONBHHKA CTATHBAET IYTY, MPagycHas Mepa
KOTOpOii pasua 34°.

4. llepumerp TpeyronkHHKA, BEPLIMHEI KOTOPOTO — CEPelHHBl CTOPOH JaHHOTO
TPEYTONBHHKA, paBeH 51 M, 4 CTOPOHBI JAHHOTO TPEYTONILHHKA OTHOCATCA Kak
2:6: 9. HaiinuTe CTOPOHBI JAHHOTO TPEYTOILHHKA.

5. Touka kacaHHA OKPYHHOCTH, BIHMCAHHOH B PaBHOOOKYIO TPANCLHIO, JAEMHT ee
DOKOBYI0 CTOPOHY HAa OTPE3IKH, OMH M3 KoTOpmX pamed 14 cm. Haiimgure
OCHOBAHHA TPATICLMH, CCIIH €€ NEPHMETP paseH 68 om.

6. B paBnoDokolH TpaneuHH AHATOHATL paBHa 22 cM M obpaiyeT ¢ OCHOBAHHEM

yron & 60°. HaiizuTte ocHOBaHUA Tpamewuy, eClIM HX Pa3sHOCT PaBHa 8 oM.



5*.

no

5*.

HTorosasi kKOHTpoOJIbHAsSI padoTa

Bapmuanr 1
BbokoBasi ctropona paBHOOeApeHHOT0 TpeyrojibHUKa paBHa 10 cM, a ero ocHOBaHHE
12 cm. Haiigute ero niomanp.
buccekrpuca yrina A mapamienorpamma ABCD nenut cropony BC Ha otpe3ku BK
u KC, paBubie cooTBeTcTBeHHO 8cM 1 4 cM. HaiiauTe nepumerp napauieiaorpamma.
B tpaneniun ABCD yruet A u B nipsimble. JIluaronans AC — 6uccekTpuca yria A u
paBHa 6 cMm. Haiinure miiomans tpanenuu, ecinu yron CDA pasen 60°.
B okpyxxHoctu nposeaens! 18e xopasl AB u CD, nepecekaromuecs B Touke K, KC
=6 cm, AK =8 cm, BK + DK = 16 cMm. Haiiaure naunsl BK u DK.
KBanpat co ctopoHoii 8 cM onucaH oKoiI0 OKpyx)HOcTU. HaiauTe momanb
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA C OCTPhIM  yIiIoM 30°, BHMCAaHHOI'O B JJAHHYIO
OKPYKHOCTb.

BapuanTt 1
bokoBasi ctopoHa paBHOOEAPEHHOr0 TPEYrojJbHUKa paBHa 13 cM, a ero MeauaHa,
IIPOBE/IEHHAs K OCHOBaHUI0, - 5 cM. HaiiquTe muiomans u nepumerp
TPEYTOJIbHUKA.
Juaronanu pomo6a paBHel 8 cM u 6 cM. Haiigure nepumerp u miomaas pomoa.
B paBrHoGenpennoii Tpanennn ABCD auaronans AC nepneHaukyssipHa 00KOBOH
cropone CD. Haiiaure miomane tpaneuuu, ecnu yron CAD pasen 30°, AD =12
CM.
B oxpyxHoctu nposenens! ase xopasl AB u CD, nepecekatommuecs: B Touke M,
MB =10 cm, AM =12 cm, DC =23 cm. Hatigure qymuasl CM u DM,
[TpsiMOYTOBHBIN TPEYTOJBHUK C KaTeTOM 4 CM BIIMCaH B OKpYKHOCTb. Haliure
IO/ MTPABHIILHOTO IIECTUYTOJIbHUKA, OMMUCAHHOTO OKOJIO JAHHOW OKPY>KHOCTH.



9 kJaacce

KonTtpoabHnas pa6ora no teme "Pemenne TpeyroibHHKOB'

Bapuanr 1

1.

I Ba yroma TpeyroasHEKa pasesl 30° u 135°, a eropona, npo-
THBOJIeMKAIIAA MeHBIIeMY W3 HUX, paBHa 4 cm. Haiigure
CTOPOHY TPEYTOJAbHHKA, MPOTHBOJEMKAINYI OoablieMy Ha
MAHHBIX YIJIOB.

Onpejgennre, OCTPOYIOJbHBLIM, MPAMOYTOJAbHBIM MJH TYIO-
VIrOJILHEIM ABJAETCH TPEYIOJbHHUK CO CTOPpOHAMHU 4 ¢M, 5 cM
a7 em.

Oaua cTopoHa TpeyroJbHHKa Ha 2 cMm OoJikile ApPYroii, a
yroa Mexxay HEMH cocraBiaser 120° Hailijgure nepumerp
TPeyroJbHUKA, €CJIH ero TPeThs CTOPOHA pABHA 7 CM.
HaiiguTe pagnyc oKpy»KHOCTH, BOIHCAHHON B TPEYrOJbHHK
co ctopoHaM# 7 ¢m, 15 cm 1 20 cm.

CropoHEs! TpeyroJlsHHMKA paBHEI 7 M, 11 em 1 12 em. Hait-
AUTe MeIHAHY TPeyroJbLHUKA, IPOBEJIeHHYI0 K ero Dosbineii
CTOpPOHE.

B Tpeyronsauke A BC uaBecrno, uto £C = 120°, M — Tou-
Ka nepeceueHnd OuccekTpuc. Paguye oKpyHHOCTH, OIIMCAH-
HOH oxoJio TpeyroasHuka ABC, pasen 12 ¢m. Hailigure pa-
AUYC OKPYHHOCTH, ONUCAHHON OoKOJIO TpeyroabHuka AMB.

Bapuaur 2

1.

HBa yraa tpeyronsHuka pasHel 60° u 45°, a eropona, npo-
THBOJexAaIana O0JBIIeMY M3 HUX, pABHA S\E cm. Haitaure
CTOPOHY TPeyrolbHUKA, NPOTHBOIEMKAIIVIO MeHBIIeMY H3
JAHHBIX YIVIOB,

OnpeaenuTe, OCTPOYrOJbLHBIM, NPAMOYTOJABHBIM HIH TYIIO-
VroJbHEIM ABJAETCA TPEYTOJbBHHUK CO CTOpOHAMH 3 cM, 8 cM
" 10 cm.

OpHa cTOpOHA TpeyroJlbHHKA Ha 6 cM MeHbIIe ApPyroi,
a yroa me:xay HuMH coctaBasaer 60°. Haiinure nepumerp
TPEYroJbHUKA, eCJH ero TPeThd CTOPOHA paBHa 14 oM.
Haiigure paguye OKPYHHOCTH, ONUCAHHON OKOJIO TPeyroJib-
HUKa co croponamu 17 em, 25 cm u 28 oM.

JlBe cTOpPOHEI TPEYTIOJLHHKA PAaBHBI 7 ¢M U 9 ¢M, a MeTHaHA,
MpoBeIeHHAA K TpeThell cropoHe, — 4 cm. Halignre Hens-
BECTHYVIO CTOPOHY TPEeyTroJIbHHUKA.

B tpeyroasauke A BC maBectHO, uTo £B = 135°, O — TOuKa
nepecedeHra OuccekTpuc. Paanye oKpPYHHOCTH, ONMHMCAHHOMN
oxoao TpeyroasHuka BOC, pagen 8 cm. Haitnure paamyce
OKPY3XHOCTH, ONHCAHHOH OK0JIO TpeyroasHuka ABC.



KonTpoabsHnas padora no teme "[logodue TpeyroibHuKoOB"
Bapuant 1

1.

Ha cropone BC tpeyronbarka ABC BbiOpana Touka D Tak, yto BD : DC =3 : 2, Touka K
— cepenuHa otpeska AB, Touka F — cepenuna orpeska AD, KF =6 cm, ZADC = 100°.
Haiinure BC u £AFK.

B npsimoyronsnom tpeyrosnbHuke ABC 2C =90°, AC=4cm, CB = 43 cm, CM —
meauana. Haiinure yron BCM.

B paBHOOEIpEeHHOM Tpareuu OCHOBaHUS PaBHBI 8§ CM U 12 ¢M, MEHBIIIMI YT0J1 paBeH 0.
Haiinure nepuMerp U IIomap Tpanenuu.

B paBHoOenpenHom tpeyrosnbHruke ABC ¢ ocHoBannem AC MenuaHbl IEpeECEKaroTCs B
touke O. Halinure miomans tpeyroiasauka ABC, eciin OA =13 cm, OB =10 cm.

* B rpanennn ABCD (BC||AD) AB L BD, BD = 2V5, AD = 2V10, CE — BricoTa
tpeyronbHuka BCD, a tg£ZECD = 3. Haiinute BE.

Bapuanr 2

1.

Ha ctropone AM tpeyronbauka ABM otmeuena Touka H tak, uto AH : HM =4 : 7; Touka
C — cepenuna croponsl AB, Touka O — cepenuna orpeska BH, AM =22 cm, 2BOC =
105°. Haiinure CO u 2BHM.

B npsivoyromsHoM Tpeyrompauke MNK 2K = 90°, KM — 6 cm, NK = 6V3cm, KD —
Menunana. Haligure yron KDN.

B paBHOOepeHHOI Tpanenuu 00KoBasi CTOpOHa paBHa 6 cM, MEHbIIIEe OCHOBaHKE paBHO 10
CM, @ MEHBIIHNH yroi paBeH o. Haliaute nepumerp M riomass Tpanemnum.

B npsamoyronsaom Tpeyronbauke ABC (£C = 90°) meauansl nepecekatorcs B Touke O, OB
=10 cm, BC = 12 cm. Haiiaure runoteny3y TpeyroibHHKA.

* B tpaneniun ABCD 2A =90°, AC = 6\/2, BC = 6, DE — BricoTa Tpeyronbpauka ACD,
atg£ACD = 2. Haiinute CE.



KonTpoasHnas padora no teme ""Metoa koopauHat'

Bapuanum 1
1. B npaMoyro/bHOll cHCTEME KOOPIMHAT NaHbi BekTophl a{3;—2}

u b{1;-2}. Haitaure KoopnuHATH BeKTOpa ¢ = 5a — 9 1 ero wIHHY.

TMocTpoiiTe BEKTOP ¢, €CAM MIBECTHO, YTO €ro KOHELl COBMAZaeT
© ToukKoH M(3; 2).

2. BusicHuTe, NpMHALIEXHT A1 Touka A(l; -ﬁ} OKPYKHOCTH
¢ uentpoM B Touke B(5; 0) u paauycom, papHeiM /19,

3. Nokaxwure, 4T0 YeThpexyroibHUK MNKP, 3anaHHbIi Koopau-
HaTaMH cBOMX BepliWH M(2; 2), N(5; 3), K(6; 6), P(3; 5), Asnnerca
poMBoM, M BEIMHMCIHTE ero Mmiolank.

4* B paBHOGeIpeHHOM TPEYTOABHHKE OCHOBaHHMe paBHO 12 oM,
a BLICOTA, MpoBedeHHas K OCHOBaHHWI, paBHa 8 cm. Haioure me-
AHaHy, NpoBeieHHYI0 K DOKOBOI cTopoHe.

Bapuanm 2

1. B nnpAMoyrofibHOH CHCTEME KOOPIMHAT JaHbl BEKTOPBL E{—S; 2}
u B{1;~1}. Haitaure koopauHaThl BekTOpa ¢ = 20— b M ero wWIMHY.

TMocTpoiiTe BEKTOP ¢, €CTH W3IBECTHO, YTO €ro KOHEl COBMAaiaeT
c Toukoit M(l; 4).

2. BeifAicHUTE, NpHHALIEXKHUT MH Touka C(2; J5) OKPYXRHOCTH
¢ ueHTpoM B Touke D7, 0) U panuycom, paBHEM J30.

3. Jokaxure, yTo HerTnpexyroneHUK PSQT, 3ananHuiii Koop-
OHHaTaM#u ceoux sepwHe P(3; 0), S(-1; 3), Q(-4; -1), T(0; -4},
HBIHCETCH KBAIPATOM, H BRIMHCO/IHTE €10 TUIOLAlb.

4*, B papHoGespeHHOM TPEYIQJIBHHKE OCHOBAHWE paBHo 16 oM,
a GuccekTpHca, NPoBeneHHan K ocHOBaHMIO, pasHa 18 cm. Haiumnre
MEIMaHY, NPOBEAEHHYIO K DOKOBOH CTOPOHE,



KouTtposbHas padora no teme "Bekropbi"

Bapuaum 1

|. HauepTute HeKo/IHHeapHble BekTOpH a, b, c. TMoctpoiire
BEKTOPHI, PaBHbIE: a) %5 + —;-E; 6) —a+ %5 +0,5¢.

2. Ha croponax BC u CD napamnenorpamma ABCD ormeyeHsbl
ToukH K u E TaK, uto BK = KC, CE : ED =2 : 3. Belpa3ute BeKTODbI
AK, AE, KE uepes sexropul a = AB n b = AD.

3. B tpaneuun ABCD ZA = 60°, ZD = 45°, 60KOBbi€ CTOPOHbI
paBHbl 10 cM ¥ 12 cM, a MeHblliee ocHoBaHue 8 cM. Haliaure cpean-
HIOIO JIMHHIO TPANCLHH.

4*. B tpeyronbhunke ABC Touka B, — cepenmsa AC, Touka A, ne-
XHT Ha cTopoHe BC 1ak, uto BA, : A,C = | : 2. Ucnonb3ys BEKTOPbI,
IOKaXHTe, YTO cepeanHa BB, neXuT Ha npaMoi AA,.

Bapuanm 2
1. HauepTuTe HeKo/IHHeapHble BeKTOpH X, y, . IMocTpoiirte

BEKTOpbI, PaBHbIE: &) %} - %3':; 6)02z-y+ —g-;.

2. Ha ctopoHax AB u AD napamnenorpamma ABCD oTMeYeHbI
TouKH M u N 1ak, uro AM = MB, AN : ND = 3 : 4. Bupasure ek-
Topsi CM, CN, MN uepe3s Bekropsl x = CB u y = CD.

3. B tpaneunu MNKP £ZM = 45°, £ZP = 30°, 60kOBbI€ CTOPOHBI
paBHbl 8 cM ¥ 10 cM, a MeHbluee ocHoBaHKWe — 5 cM. Haiaure cpen-
HIOKO JTHHHUIO TpareuuH.

4*, B tpaneumu ABCD BC : AD =1 : 2, E — cepenuna 60K0BO#
cropotibt CB, Touka M nexur Ha AE 1ak, yto AM : ME=4: 1. Uc-
MOjIb3y$l BEKTOPbI, JOKAXHUTE, YTO TOYKA M NICKUT Ha AMaroHanu BD.



KonTtposbHas no teme "/[JinHA OKPYKHOCTH U ILI0IIAAbL Kpyra'

Bapuarnm 1

1. Haiaure niowaas Kpyra M JUIMHY OrpaHHYMBaloleit ero
OKPYXHOCTH, €C/IH CTOPOHA MPaBWILHOIO TPEYNOJILHWKA, BIHCAH-
HOTO B HEro, paBHa 5v3 oM.

2. BuiuMcauTe AIHHY AYyTH OKPYXHOCTH C painycoM 4 cM, €Ciu
ee rpamycHas Mepa pasHa 120°. Yemy paBHa ruioinanb COOTBETCTBYIO-
IEro AaHHOM JIyre KpyroBoro cexropa?

3. IlepumeTp NpaBHIBLHONO TPEYrOJIbHHKA, BIIUCAHHOIO B OKPYX-
HOCTB, paseH 6+/3 aM. HallauTe nepHMeTp NPaBHILHOIO ECTHYIO/b-
HHKA, ONHCAHHOIO OKOMO TOH XK€ OKPYXHOCTH.

4*. Haitaute nnoiaae 3alITPHXOBAHHOW Ha PHCYHKE (DUIyphl,
ecan BC =4, ZBAC = 30°, O — ueHTp oKpyXHocTH (puc. 12.55).

Puc. 12.55 Puc. 12.56

Bapuanm 2

1. Haiiaute naowans Kpyra M LIMHY OrpaHMuYMBaOLIEt ero
OKPYXHOCTH, €C/IM CTOPOHA KBaApaTa, ONMMCAHHOINO OKOJIO HEro,
pasHa 6 cM.

2. BoiunciuTe UIMHY 1yrv OKpYXHOCTH ¢ paadycom 10 cMm, ecau
ee rpanycHas Mepa pasHa 150°. Yemy paBHa naolualnb COOTBETCTBYIO-
1iero JaHHOH Ayre KpyroBoro cekropa?

3. MepuMeTp KBaapara, ONMMCAHHOIO OKOJIO OKPYXHOCTH, paBeH
16 oM. Hailaure nepumeTp rnpaBUAbHOTO MATHYTONbBHUKA, BITUCAH-
HOIO B 3TY X€ OKPYXHOCTb.

4*, Hanaute naowians 3alliTPUXOBAHHOM Ha PHCYHKE DHIYpHI,
ecnu O — UEHTP OKPYXHOCTH ¢ anametpom 1042 (puc. 12.56).



HTorosasi kKOHTpoOJIbHAsSI padoTa

BapuanTt 1

Yacrs 1. BbiOepuTe BepHbIil 0TBET U3 NPeIJI0KEHHbIX:
1. Kaxoe yTBepxaeHHE OTHOCUTENIBHO TPEYTOJbHUKA CO CTOpoHaMu 5, 9 u 15 BepHO?
a) TPEYroJbHUK OCTPOYTOJIbHBIN;
0) TpeyroJIbHUK TYNOYTOJIbHBIN;
B) TPEYTOJIbHUK MPSMOYTOJIbHBIN.
2. Ecnum ogHa U3 CTOPOH TpEeyrojibHUKA Ha 3 CM MEHBIIIE JPYroid, BEICOTA ACTUT
TPEThIO CTOPOHY Ha OTpe3kH 5 cM u 10 cM, TO mepuMeTp TpeyrojibHUKA PABEH:
a) 25 cm; 0) 40 cm; B) 32 cm; r) 20 cm.
3. Ecnu opgun u3 yrinoB poM6a paseH 60 ©, a tuaronanib, IPOBEICHHAsS W3 BEPIIMHBI ATOTO yria,
paBHa 4 V3 , TO TIEpUMETP poMOa paBeH:
a) 16 cMm; 0) 8 cm; B) 12 cMm; r) 24 cm.
4. BenuunHa OJHOTO M3 OCTPHIX YIJIOB TpeyroibHuka paBHa 20°. Bemuumna octporo yria
MEXIy OMCCEKTpUCAMH JIBYX IPYTHX YIJIOB TPEYTOJIbHUKA paBHA:

a) 84°; 0) 92°% B) 80°; r) 87°.
5. B tpeyronbauke ABC ctopona BC =7, AC= 8, AB =5. Benuuuna yrina A paBHa:
a) 120°; 0) 45% B) 30°; r) 60°.

Yactp 2. 3anummuTe oTBeTHI K 3a1aHusIM 1-3 1 moApoOHOe pemeHne K 3agauam 4-5.
1. B paBHOOEIPEHHOM TPEYTOJILHUKE OOKOBAst CTOPOHA JIEIUTCS TOYKON KACaHUS C
BIINCAHHOM OKPYXHOCTBIO B OTHOILIEHHUU & : 5, CUUTAst OT BEPUIMHBI, JIEXKAIIEH
IIPOTUB OCHOBaHMs. Haiinure 0OCHOBaHME TPEYrOJIbHUKA, €CIIA PAANYC BIIMCAHHOU
okpyxHocTH paseH 10.
2. B tpeyroasauke BCE yron C pasen 60°, CE : BC=3: 1. Otpe3ok CK -
ouccektpuca Tpeyrosnpnuka. Halinure KE, ecnu paguyc onvcanHoi 0KoJ0

TPEYrOJIbHUKA OKPY)KHOCTH  PaBeH 8 V3.
3. Haiinure muiomane tpeyronsauka KMP, eciu cropona KP paBna 5, mennana PO

paBHa 3 J2, yrosx KOP pagen 135 °.

4. JlnaroHanu paBHOOEIPEHHOM Tpanenuu nepneHuKyaspHbl. Haiinure niomans
Tparneiuu, €Civ €e CPEaHss JIMHUS paBHA S.

5. OKpyXHOCTb, HEHTP KOTOPOU JIEKUT HAa TUNIOTEHY3€ AB npsMOyroJbHOTO
tpeyronbHuka ABC, kacaetcs katetoB AC u BC cootBercTBeHHO B Toukax E u D.
Haiigure Bennuuny yrina ABC, ecnu usBectHo, uto AE = 1, BD = 3.

Bapmuanr 2

Yacte 1. BbiOepurte BepHBIil 0TBET U3 NPEIJIOKEHHBIX:

1. Kakoe yTBepkJi€HHE OTHOCUTEIBHO TPEYTrOJIbHUKA CO cTopoHaMu 15, 9 u 12 BepHO?

a) TPEYTOJIBHUK OCTPOYTOJIbHBIN;

0) TpeyroJabHHUK TYNOYTOJIbHBIN;

B) TPEYTOJIbHUK MPSMOYTOJIbHBIM.

2. Ecnu cxoICTBeHHbIE CTOPOHBI MOJOOHBIX TPEYTOJIHHUKOB PAaBHBI 2 CM U 5 cM ,

TLIOMA/b TIEPBOTO TPEYTOIbHIEKA PABHA 8 CM °, TO IIONIAAb BTOPOTO
TPEyroJibHUKa paBHa:

a) 50 cm?; 6)40cm?; B) 60 cM?; r)20 cm’.



3. Ecnu B paBHOOEAPEHHOM TPEYTOJIbHUKE JAJTMHA CHOBAaHUS paBHa 12 cMm, a ero nepumetp 32
CM, TO pPaJyCc OKPYKHOCTH, BHUCAHHON B TPEYrOJIbHUK, PaBEH:

a) 4 cm; 0) 3 cMm; B) 6 cM; r) 5 cm.

4. B npsMOyroiabHOM TPEYTrOJIbHUKE TOYKA KaCaHUSI BIUCAHHON OKPY)KHOCTH JI€JIUT TUIIOTEHY3Y
Ha oTpe3ku 5 cMm u 12 cm. KateTsl TpeyroipHuKa paBHbI:

a)l2cmul6cem; 6)7cmullem; B)10emm 13 ¢em; 1) 8cmu 15 em.

5. MeHnbluasi CTOpoHa IPSIMOYTOJIbHUKA paBHA 6 CM, a OOJBIINI yrojl MeXKy €ro THaroHaJIsIMH -
120°. Paguyc OKpy>KHOCTH, OITUCAHHOU OKOJIO 3TOTO TPEYrOJIbHUKA, PaBe:

a)9 cM; 0) 3 c™m; B) 6 cM; r) 12 cm.

Yacrtp 2. 3anumuTte oTBeThI K 3a1aHUAM 1-3 1 noapoOdHOe pemieHne K 3aga4am 4-5.

1. OkpyxHOCTH ¢ ieHTpoM O, BIIMCaHHAas B paBHOOeApeHHBIN TpeyrodbHUK ABC ¢
ocHoBanueM AC, xacaercst croponsl BC B Touke K, npuuem CK : BK=5: 8.
HaiinuTe niomans TpeyronbHUKa, €CIM €ro NepuMeTp paBeH 72.

2. Okomno tpeyrosnbHuka ABC omnucana okpyxHOCTb. Meauana TpeyroiabHuka AM
IpOAJICHA JI0 IiepeceyeHtst ¢ OKpykHocThIo B Touke K. Haiinure ctopony AC,
eciiu AM = 18, MK = §, BK = 10.

3. Haiigure ocHOBaHKE paBHOOEAPEHHOI'O TPEYTOJILHUKA, €CIIM YTOJI IIPU OCHOBAHUU
paBen 30 °, a B3aTast BHyTPY TPEYrOJbHUKA TOYKA HAXOAUTCS HA OJIMHAKOBOM

paccTosiHuM, paBHOM 3, OT OOKOBBIX CTOPOH U HA PacCTOSHUU 2 V3 or ocrosamms.
4. ITycte M — TouKa nepeceueHus: AMaroHaaei BhIITYKIOrO YEThIPEXYTrOJIbHUKA
ABCD, B kotopoMm croponsl AB, AD, BC paBubl Mexy co0oii. Haiimute yron
CMD, ecnu uzsectHo, uto DM = MC, a yron CAB pasen yriry DBA.
5. Ha GoxoBoii cropone BC paBHoGenpenHoro tpeyronbHuka ABC kak Ha nuamerpe
IIOCTPOEHA OKPYKHOCTD, IIEPECEKAIOIAsi OCHOBAHUE 3TOT0O TPEYTOJbHUKA B TOUKE
D. Haiinure kBagpat pacCTOSHUS OT BEPIIUHBI A JI0 IEHTPA OKPYKHOCTH, €CIIU

AD= 3 ,ayron ABC pasen 120°.

OTBeThI K TECTY:

Yactn 1 Yacrtp 2
2 3 4 5 1 2 3 4 5
1 r 0 a B r 30 18 3 25 30
BAPUAHT
2 B a o r B 240 15 24 120 7
BapuHaHT
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