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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH H3 OCHOBHBIX pa3felioB IIKOJbHOW MaTEeMaTHKH,
UMEIOINI CBOEH I1eNIbI0 00€CIIeYnTh W3Y4YeHHE CBOMCTB M pa3MepoB Quryp, mx
OTHOLIEHWH M B3aUMHOE pAaclOJOXKEHHE, ONUpaeTcss Ha JOIMYECKYIO,
J0Ka3aTeNbHYIO JUHMIO. LIeHHOCTh M3ydyeHHs NeOMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOUAETCS B TOM, YTO OOYYArOMIMICS YUYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKA3bIBATh
UCTUHHBIE YTBEPXKJIEHUS W CTPOUTh KOHTPHPUMEPBI K JIOXKHBIM, IPOBOAMTH
paccyXJeHHs «OT NPOTHUBHOIO», OTIMYAaTh CBOWCTBA OT IPU3HAKOB,
(dopMyIupoBaTh 0OpaTHBIEC YTBEPKICHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUH SBISETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA MpU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOLIUXCS B peajbHOW KU3HU. OOyyaromuiicss [TOMKEH Hay4HuThCs
OINpEAENIUTh F€OMETPUUECKYIO (DUTYpy, ONUCATh CIOBAMHU JIAHHBIM 4epTEX WU
PUCYHOK, HAaWTH TUIOIIAIb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabenst miu TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOMIIAL.
OTOMY COOTBETCTBYET BTOpas, BHIUMCIUTEIbHAS JIMHUS B U3YYEHUU T€OMETPHUHU.
ITpu pemeHnn 3amad NMpPakTUYECKOTO XapakTepa OOydarolUICS YYUTCS CTPOMTH
MaTEMaTUYECKUE MOJEIM  PEAJbHBIX JKU3HEHHBIX CUTyalud, IPOBOAMUTH
BBIUHCJICHHSI U OLICHUBATh aJICKBATHOCTH IMOJYYEHHOTO pe3yJIbTaTa.

KpaitHe BaxHO MOAUEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIOJIb30BaTh ONPEEIECHUs T€OMETPUUECKUX PUryp
U TOHATUH, JIEMOHCTPUPOBATH NPUMEHEHUE IOJYyYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBSI3W Haumbojee SApKO BHAHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue cootHomeHuss», «Merox koopauHat» U  «Teopema
[Tudaropar.

VY4eOHbIil kKypc «['eoMeTpusdy BKIHOYAET CIEAYIOLIUME OCHOBHBIE DPa3felibl
conepxkanus: «l'eomerpuueckue ¢urypsl M HUX CBOWCTBa», «V3MepeHue
T€OMETPUUECKUX  BEIUYMH», «JIeKapTOoBbI KOOpAWMHATHl Ha  IUIOCKOCTWY,
«BexTops», «/IBmxenus miaockoctny, «lIpeodbpazoBanust mogo0us.

Ha uzyuenne yueOnoro kypca «I'eomeTtpus» orBogutcs 204 yaca: B 7 kiacce
— 68 vacoB (2 vaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HeAeN0), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanensie nonstusa reomerpun. Touka, npsmasi, OTPE30K, JIyd. Yros. Buuabl
yriaoB. BeprukaneHele u  cMexHbIE yrabel. buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiensHOCTh U NEPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOULIBIO LMPKYJISA M JIMHEUKU. TpeyroybHHK.
Bricota, Mmenuana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII U PAaBHOCTOPOHHHMM  TpeyrojbHUKWA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpHU3HAKH pPaBHOOEOPEHHOTO TpeyroibHuka. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPsAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bnemnue yribel TpeyroiabHuKa.

[IpssimoyrosibHbIld  TpeyroiabHUK. CBOWCTBO MeAMaHbl OPSIMOYTOJBHOTO
TPEYrOJbHHUKA,  NPOBEeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. IIpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoyblieM yrie W Oonbliel CTOPOHE TPEyroJbHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTo TO4YeK. buccekTpuca yriia M CEpeIMHHBIN
NEPHEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyXHOCTb M KpyI, XOpAa M JUaMeTp, HUX CBOWCTBAa. BsaumHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHAas B Yyroji. BnucaHHas © oONUCaHHAs OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
CIydau TapaJjieiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBajapaT), WX MPU3HAKHA U
cBoiictBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U IPHU3HAKH.
[IpssMoyTOJIbHAS Tpaneuus.

Meron ynBoenuss meauansbl. LleHTtpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroabHUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt moaodus. Ilpusznaku mogoOus
TpeyroJibHUKOB. [IpruMeHeHne no1o0ust mpy pelieHnH MPAKTHYECKUX 3a/1a4.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. DopMynbsl Ui IUIOLIAAN
TpeyrojbHHKa, MapajuiejorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IJIOMAIeH
no1I00HBIX (uUryp.

Brruncnenue minomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO YyIJIa MPSMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanuble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael Mexay XOpaaMM M CEeKYIIMMHM. BrmcanHele W ONKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocTei. Kacanune
okpyxHOcTel. O0uIMe KacaTeabHble K IBYM OKPY’KHOCTSIM.

9 KIIACC

Cunyc, KkocuHyc, TaHrenc ymimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB UM TEOpEMa CHHYCOB.
Pemienne mnpakTMdecKHxX 3agad C HCMOJb30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[TpeoOpazoBanue nmopoOus. [Tomobue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mnmmHa  (Momynb) — BEKTOpa,  COHANpPABJICHHbIE  BEKTOPBI,
IPOTHUBOIIOJOKHO  HAIpPAaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. Pa3nojkeHune BEKTOpa IO JBYM
HEKOJJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXO0KACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTHU. Y PABHEHHUs IPSIMOM U OKPYKHOCTH
B KOOpAMHATaX, EPECECYEHUE OKPYKHOCTEN M MpsAMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJBHHUKU. [[nmMHa okpyxkHOCTH. ['pamycHas w
paavaHHas Mepa yrja, BbIUHMCICHHME IJIMH AYr OKpyxkHocTeil. [lnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (uryp (3JeMeHTapHbIe
npeactasienus). [lapannensublii nepenoc. [ToBopoT.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHMsS IporpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) marpuoTHYecKoe BOCIMTAHUE:

IPOSBICHUEM MHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHUICKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pakAaHWHA U pealu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
pa3IUYHBIX CTPYKTYP, SBIECHUH, IPOLEAYp I'paKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO AITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PELICHUH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HAa MPOTSKEHUM BCEW KU3HU JJs YCHEUIHOW Npo¢eCcCUOHAIbHOU
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOLMOHAJIbHOMY M  O3CTETHYECKOMY BOCIPHUSATHUIO
MaTEMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXACHWW, YMEHHIO BHUJAETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAY4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKh Kak cQepbl 4Yel0BEYECKOU
NEeATEIbHOCTH, 3TANoB €€ Pa3BUTHA U 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIM3ALMIH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTHYECKOW KyJbTYpPOH KaK CpeICTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IIPOCTEUIIMMM HAaBBIKAMHU HCCIEN0BATEIBCKOU
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEro
3I0pOBbs, BEAEHUSA  370poBOoro oOpa3za JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e [paBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIell cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJI00aIHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COUMATBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynupoBaTh UlIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT U ACUCTBUA, (HOPMYIUPOBATH M OICHUBATh PHUCKH U
NOCHEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jiornyeckue aeicTBHA:

e BBUIBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TOHITUH, OTHOIICHUNA MEXAY MOHATUAMH, (DOPMyIHpPOBaATH
ONpEeNeNCHUs]  MOHSATHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEpAUTENbHbICE W OTpHUIATENIbHbIC, E€IWHUYHbIE, YacTHbIE W oOOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeasiaraTh KpUTEPUHU 7S BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPCUNH;
JieNaTh BBIBOJBI C HUCIOJIB30BAaHHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHNH TI0 aHAIOTHH;

pa30upaTh O0Ka3aTebCTBA MATEMATHUYECCKUX YTBEPKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEILHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTHUeCKuX (akTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOOJEe TMOAXOMSIIMHUA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCITOJIb30BAaTh BOIPOCHI KaK HCCIIEAOBATENILCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBAHNE 110 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (pOpMyIHpoBaTh 0O0O0OIIEHHS M BBIBOJBI 10O PE3yJIbTaTaM
NPOBEAEHHOTO HAONIONEHUS, HMCCIEIOBaHUS, OIIEHWBATH JOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE Ipoliecca, a TaKKe BBIABUIaTh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JIJIsl pEIIeHUs 3a/1a4H;

BbIOUMpaTh, aHAJM3UPOBATH, CHUCTEMATH3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHHUS;

BbIOUpaTh (GopMy TMpelncTaBieHHs HWHPOPMAMU W WIUIIOCTPUPOBATH
peliaemMble 3aqadyd CXeMaMH, JAdarpaMMaMmH, WHOW rpadukoil M uX
KOMOHHAIUSIMU,

OLICHMBATh HAJEKHOCTh HHQOPMAIMHM IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTB CYyXKICHHUA B COOTBETCTBUHU C YCIIOBUAMU
H neiasAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPpAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M TMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1auyi, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAEMOW TEMBI,
po0JIeMBbI, pelraeMoil 3ajaun, BHICKa3bIBaTh HJICH, HAIICIICHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB AHAJIOra, OOHApYXUBAaTh Pa3Iu4YUe W CXOACTBO IO3WIIHMM, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEICTaBIsITh  PE3yJAbTaThl  PEIICHUS 3aa4H, IKCIIEPUMEHTA,
UCCJICIOBAHMS, TIPOEKTA, CAMOCTOSITEIIbHO BEIOUpaTh (hOpMAT BBHICTYIICHUS
¢ Y4€TOM 3a7a4 MPE3eHTAIIMN U OCOOEHHOCTEH ay TUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW ¥ WHIUBHUIYaTHHOM
paboThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOU NEATEIhHOCTH, TUIAHUPOBATH OpPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBaTHCA,
0o0CcyXIaTh TIPOIIeCC W pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHmHoBBIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JEHCTBUS C JAPYTMMU YICHAMH KOMAaHJbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOMMIA MPOAYKT MO KPHUTEPHUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJTOPUTM pEHIeHHs 3aaadu (WiId ero
4acTh), BbIOMpaTh CMOCOO pelIeHUs C Y4ETOM HMEIOUIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPO.HI), SMOIUOHAJIbHBIN HHTEIJIEKT:

BJIAQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yibTaTa
pelIeHrs MaTeMaTUYeCKOM 3a/1auu;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBHUE PE3YyJIbTATA JIESITEIbHOCTU MOCTABICHHON L€ U
YCIIOBHUSIM, OOBSICHATH NMPUYUHBI TOCTIDKCHUS WIM HEIOCTHKCHUS e,
HAXOJUTh OMIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh M3yudeHHBIE TEOMETpUYECKHE (UTYPBI, OMPENeNATh WX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTh TeoOMETpUYeCKUEe QUTYypbl, BBINOIHATH
YEPTEKHU MO YCIOBUIO 3anaud. M3mMepsATh JMHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemate 3a1a4n Ha BEIYMCIIEHUE AJIMH OTPE3KOB U BEJIMYWH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH TPEJAMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 10 MOPSAJIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUYECKHUM 33/1a4aM.

[Tonp30BaThCA MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BaTh
MIPU3HAKHN ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOAUTH JOTUYECKUE PACCYKACHUS C HUCMIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHbI, MOPOBECIAEHHOM K THUIOTEHY3€  OPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUECKUX 3a/1a4.

Onpenensth napauieIbHOCTh NPSIMBIX C TOMOUIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe NapaieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSMOM O TOYEK APYTOU MPSAMOU.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMUCIEHUS W HAXOAUTH YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3a/Jadyax C MCIOJb30BaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH [IBYX IMApAJUICIBbHBIX MPAMBIX CeKylen. Pemare mnpakTthueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Bnanetp NOHATMEM TIE€OMETPUYECKOrO MECTAa TOYEK. YMETh OIPEAENATh
OMCCEeKTPHUCY yIJla U CEPEeIMHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

DopMynUpOBaTh OMPEAECICHHUS OKPYKHOCTHM W KPyra, XOpIbl U JAHAMETPa
OKPYXHOCTH, ITOJIb30BATHCA UX CBOMCTBAMH. Y METh NPUMEHSTh 3TH CBOMCTBA MPU
peLIeHNUH 3a1a4.

Bnanetr moHSATHEM ONHUCAHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaTbest akTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHIUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmonsATHEM KacaTeabHOM K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KAacaTeJIbHOW U paauyca, IpOBEAEHHOTO K TOYKE KACAHHUS.



[Tonb30BaThCsA MPOCTEHIIMMH T€OMETPUUECKUMHI HEPaBEHCTBAMHU, MOHUMATh
UX IPAKTUYECKUN CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPHUUECKHUE TTOCTPOCHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kuacce oOydarOmIMiics MOJYYHUT CIETYIOIINE
peaIMeTHbIE PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBl YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU MPU PEUICHUH T'€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM MMEPECEUYEHHs] MEIUaH TPEeYyrojibHUKa (LIEHTpa
Macc) B PEIlICHUH 3a/1ay.

Brnagets nmoHATHEeM cpenHeW JTUHUHM TPEYTOJbHHKA W Tpameluu, MPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomb3oBaTbes Teopemoi
dasieca U TEOPEMO O TPOMOPILIMOHAIBHBIX OTpPe3KaX, IPUMEHSTh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumensaTs npu3HaKu NOJ00UsI TPEYTOJFHUKOB B PEIICHUH T€OMETPUUECKIX
3a/1ay.

[Tonb3oBatbess Teopemoii [ludaropa ams pemieHuss TEOMETPUUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTHUYECKHUX
3a/1auax, CaMOCTOSITENBHO JIeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIMHBI.

Brnagetr moHATHSAMH CcHHyca, KOCHHyca W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [101630BaThCsl ATUMHU MOHATUSMU JAJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMH crioco0aMu) IUIOIIAlb TPEYroJbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3YysICh, TJ€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHATH MOJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSMH BHHCAHHOTO M LEHTPAJIBHOTO YIJA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIUMU) U YTIiie MEXKIY
KacaTeJIbHOM ¥ XOp/I0M NPpU pEelIeHUH T€OMETPUYECKUX 3a1au.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpyuMeHATh MONydYeHHbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TNpUMEHEHUEM TMOoA00Us U TPUTOHOMETpPUHU (TOJIB3YACh, TJ€ HEO0OXOAMMO,
KQJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MPEIMETHbBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIBIO PA3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (¢ MOMOIIBI0 KalbKYJIATOPA) JJTUHBI
Y YTJIBI JUTsI HETAOJMUYHBIX 3HAYEHUH.

[Tomp3oBaThCs popMysiamMu pUBEACHHSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHUWA MEXIAYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKAEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3a]1ay.

Brnaners mnousTHsMH — npeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbIX Guryp. [lonp30BaThCcsi CBONCTBaMHU MOA00US MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATh JUIMHBI W HAXOOUTh YIJIBI Yy TMOJOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh MPHUBOJUTH
IpUMEPHI TOJ0OHBIX QUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBAJIpaTe KacaTeIbHOMU.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKMX H (PU3MUECKHX 3aaad.
[IpUMEHATH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS JUIMH U YIJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

Bnagerp moHATHSAME NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYKHOCTH U PaJUaHHOM MEPBI YIjia, YMETh BBIUMCIATH ILIOIIAAb
Kpyra u ero yactei. [I[puMeHsTh oay4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYP, TMPUMEHSATH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IprUMEHATh MOMYyYEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C IpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHM (MONB3YysSCh, TIE
HEO00XO0IMMO, KaJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaunuecTBO 4acoB

daekTpoHHbIe (L(pPOBbHIE)

Ne ni/m Konrtpoabnbsie IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIe pecypchl
padoThI padoThI
[Ipocreiime reomeTpruuecKkue Guryps
1 U ux cBoiicTBa. 3Mepenue 14 https://m.edsoo.ru/SCDUTTDXL
reOMETPUYECKIX BEIMUNH
2 TpeyronbHuKH 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 APALICHLHLIC HIPAMBIC, CYMMa YTIoB 14 1 https://m.edsoo.ru/C3QIURDVS
TPEyroJbHUKA
T
4 OKpY’KHOCTS 1 KpyT. T'eoMeTpireckite 14 1 https://m.edsoo.ru/ZCZQS49CU
HOCTPOCHHUS
5 [ToBTOpeHmE, 06001IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBLIEE KOJIMYECTBO YACOB 10 68 4 0

I[TPOIT'PAMME




8 KVIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBo 4acoB

JyeKTpoHHBbIE (LM poBbIE)

Ne /i Kontponbnbsie  IlpakTHyeckue
NpPOrpaMMsbl Bcero o0pa3oBaTe/IbHbIE pecypChl
padoTsI padoThI
1 YeTIpEXYroJbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema darneca u Teopema o
2 MPONOPIIMOHATBHBIX OTPE3Kax, MOJ00HBIE 15 1 https://m.edsoo.ru/F8O5Z09Y8
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanen
3 TPEYTrOJIbHUKOB U MHOTOYTOJILHBIX (PHUTYD. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnomanu mogoOHBIX puryp
4 Teopewma [lugaropa u natana 10 1 https://m.edsoo.ru/4AZHRPYMEW
TPUTOHOMETPUHU
VY1l B OKpyKHOCTU. Brincanusie u
5 OTHICAHHBIC HETHIPEXYTOIBHHII. 13 1 https://m.eds00.ru/J2JOK38GT
Kacarenbnble Kk okpyxHOcTH. Kacanue
OKpY>KHOCTEHN
6 [ToBTOpeHME, 06001IIeHNE 3HAHUI 4 1 https://m.edso0.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOI'PAMME




9 KJIACC

KoiunuecrBo yacos
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (U(pOBbHIE)
Ne /i Konrpoabnbsie IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

Tpurono . T

1 PUTOHOMETPHA. 1 COPEMET KOCHHYCOB H 16 1 https://m.edsoo.ru/5172BY 40V
CUHYCOB. Pemienne TpeyroasHUKOB
[IpeobpazoBanue mopoowus.

2 MeTtpuuecknue COOTHOLIEHUS B 10 1 https://m.edsoo.ru/T58CWSWSF
OKPY>KHOCTH

3 Bexkropsl 12 1 https://m.edsoo.ru/X4JFWORCL
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1 https://m.edsoo.r/ISOMGSAFT
[IpaBriibHBIE MHOTOYTOJIBHUKH. JljTHA

5 OKPY>KHOCTH U ITOIIAJb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenue momanei

6 JIBMKEHUS TIIIOCKOCTH 6 https://m.edsoo.rt/SHUMOCSCI
II 600

7 OBTOPEHHE, 000 meHIiIe’ 7 2 https://m.edso0o.ru/VYL6CQRSP
cucTeMaTu3anus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOIT'PAMME




HOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KogunuecTBO yacoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE PeCYpPChl
padoThI padoTsI
IIpocrteiiime reoMeTpUIECKUL
1 p P 1 https://m.edsoo.ru/FYDQN6D7B
00BEKTHI
2 MHOroyrojapHuK, JIoMaHas 1 https://m.edsoo.ru/AXFSLBJZS
CMeXHBIE U BEpTHKAII e
3 PTHKATLHET 1 https://m.edso00.ru/4JQRXZTFF
YTJIBI
CMeXHbBIE U BEPTUKAJILHBIE
4 p 1 https://m.edsoo.ru/YSNLG4X31
YTIIBI
CMeXHbBIE U BEPTHUKAII €
5 MEHBIC 1 BEPTHKATLHbL 1 https://m.edsoo.ru/FHHIZOPSR
YTIIBI
CMeXHBIE U BEPTHKAII e
6 PTHKATLHET 1 https://m.edsoo.ru/76FDZEETM
YTJIBI
CMeXHbBIE U BEPTUKAJILHBIE
7 p 1 https://m.edsoo.ru/OYZ9EFVSH
YTIIBI
CMeXHBIE U BEPTUKAJILHBIE
8 P 1 https://m.edsoo.ru/TY9P4SITH
YTIIBI
N3MepeHne TMHEHHBIX 1
9 YIJIOBBIX BEJIMYMH, BEIYUCIICHUE 1 https://m.edsoo.ru/8QM00C762
OTPE3KOB U yIJIOB
N3mepeHne IMHENHBIX U
10 YIJIOBBIX BEJIMYMH, BEIYUCIICHUE 1 https://m.edsoo.ru/NBFVSYJO3
OTPE3KOB U yIJIOB
11 N3mepenue JIMHEUHBIX U 1 https://m.edsoo0.rt/OP6WEFGYY




YTJIOBBIX BEIMYUH, BBIYHCICHUE
OTPE3KOB U yIJIOB

12

N3mepeHne IMHENHBIX U
YIJIOBBIX BEJIMUMH, BHIYMCIICHHUE
OTPE3KOB U yTJIOB

https://m.edsoo.ru/NPPLOGSEH

13

[Tepumetp u miomanp Guryp,
COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB

https://m.eds00.ru/GX8JQNIK9

14

[Tepumetp u miomanp Guryp,
COCTABJICHHBIX W3
NPSIMOYTOJTBHUKOB

https://m.edsoo.ru/YIMHUYBGOD

15

IlonsiTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIE
IIPEJICTABICHUS O PABHBIX

¢durypax

https://m.edsoo.ru/MUS5STOG8Y7

16

Tpu npusHaka paBeHCTBa
TPEYTrOJIbLHUKOB

https://m.edsoo.ru/TC7ZNSARE

17

Tpu npu3HaKka paBeHCTBA
TPEYrOJILHUKOB

https://m.edsoo.ru/USPZ6RWCD

18

Tpu npu3zHaka paBeHCTBA
TPEYroJbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

19

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/3MK84JONX

20

Tpu npu3HaKka paBeHCTBA
TPEYrOJILHUKOB

https://m.edsoo.ru/2UOROIT74

21

Tpu npu3Haka paBeHCTBA
TPEYroJbHUKOB

https://m.edsoo.ru/4YTS8EHGOE

22

IIpu3naku paBeHCTBA

https://m.edsoo.ru/5S8MY4YNBR




IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23

IIpu3naku paBeHCTBA
IIPSAIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

https://m.edsoo.ru/6RUL5XGO7

24

CBOICTBO MeHaHEI
MPSIMOYTOJIBHOTO
TpPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€E

https://m.edsoo.ru/7THH7WFDK

25

CBOICTBO MeIHaHEI
MIPSIMOYTOJIBHOTO
TPEYroJIbHUKA, TPOBEAEHHOM K
TUIIOTEHY3€E

https://m.edsoo.ru/ WQ8PN65M7

26

PaBHOOeIpeHHBIC U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKN

https://m.edsoo.ru/25HEXJLK4

27

IIpu3Haku u CBOMCTBA
PaBHOOEAPEHHOTO
TpEeyrojbHUKa

https://m.eds00.ru/96QU7CNE8V

28

IIpu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEyroJbHUKa

https://m.edsoo.ru/FENF06VFC

29

[Ipu3sHaku u cBoiiCTBa
paBHOOEIPEHHOTO
TpEYroiabHUKa

https://m.edsoo.ru/E4VPAPN4Z

30

HepaBenctBa B reomerpuun

https://m.edsoo.ru/OEXBPKRZE

31

HepasenctBa B reomerpuu

https://m.eds00.ru/O8X71FYQW

32

HepaBenctBa B reomerpuun

https://m.edsoo.ru/0K379K43S




33

HepasencrBa B reomerpuu

https://m.edsoo.ru/MGKELG3AM

34

[IpsaMoyronbHBIN TPEYTrOIbHUK
¢ yriiom B 30°

https://m.eds00.ru/SOCYEDVQO0

35

[IpsaMOyTonbHBIN TPEYTOIBLHUK
¢ yrioMm B 30°

https://m.edsoo.ru/ZZCJV3TUY

36

KonrponsHast pabora o Teme
"TpeyronsaHukn"

https://m.edsoo.ru/4LJVWGMSU

37

[TapannensHbIe psSIMBIC, UX
CBOMCTBA

https://m.edsoo.ru/KIFI1JI0A

38

[TaTeiit moctynar EBkinaa

https://m.edsoo.ru/VHBHZQ900

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE IPU
NIEPECEYCHUH NTapaJUIEIbHbIX
MPSAMBIX CEKYIIEH

https://m.edsoo.ru/2HLKI1J6L

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHBIC MTPHU
NepeceyeHn  mapaienbHbIX
MPSAMBIX CEKYyIIEH

https://m.edsoo.ru/UDZCNQXRV

41

Hakpecr nexamue,
COOTBETCTBEHHbIE 1
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHBIC MTPU
MepeceyeHn  mapaieabHbIX
MPSAMBIX CEKYIIEH

https://m.edsoo.ru/FOUDW75LA




42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHBIC MTPH
NEepeCceueHUH NMapauIeIbHbIX
IIPSIMBIX CEKYILEH

https://m.edsoo.ru/MSOJ5Z1W4

43

Haxkpect nexanue,
COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHBIC MTPH
MepPEeCceYCHNH MapalieTbHbBIX
IIPSAMBIX CEKYILEH

https://m.edsoo.ru/TT46BAY6X

44

[Ipu3zHak napamieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSIMOM

https://m.edsoo.ru/11C9C3FTN

45

[Ipu3Hak napamieabHOCTH
MPSIMBIX Yepe3 paBEHCTBO
pacCTOSHUM OT TOYEK OJHOU
MPSAMOM 10 BTOPOH MPAMOM

https://m.edsoo.ru/SOO0H6FMBS

46

CymMa yriioB TpeyrojibHUKa

https://m.edsoo.ru/S3LGUTY32

47

CymMma yriioB TpeyrojibHUKa

https://m.edsoo.ru/7M6DQD7M4

48

BHemrnue yriel TpeyrojibHUKa

https://m.edsoo.ru/MNJOCGHIL

49

Buemnue yrisl TpeyrojabHHUKa

—_— | | |

https://m.edsoo.ru/DGCCJQFIY

50

KontponbHas padoTa mo teme
"[TapaiienbHbIC IPSIMBIE,
CyMMa yIJIOB TpeyrojabHuKa"

https://m.edsoo.ru/HGF5SRMBXO

51

OKpy>XHOCTb, XOP/IbI U

https://m.edsoo.ru/AQH5UB50U




JUaMeTp, UX CBOKCTBA

52 KacarenbHas k OKpyKHOCTH https://m.edsoo.ru/1161GKK6L
O

53 KPY/RHOCTD, BIHCATHAL B https://m.edsoo.ru/4FQG2Z4GY
yroiu

54 OKpYAHOCTS, BIHCAHHAS B https://m.edsoo.ru/8F1WSCRHY
yroiu
I1 I'MT

55 OFATHE O > IPHMCHEHHE https://m.edso0o.ru/0YDXH3QT6
B 3aJ1a4ax
I1 I'™MT

56 OFTHE O > TIPHMEHCHHTE https://m.edsoo.ru/XG4WUS501J
B 3aJ1a4ax
buccekrpuca u cepeIMHHbIN

57 MEPIEHIUKYIISP KaK https://m.edsoo.ru/A2LBET3LC
F€OMETPUUYECKHUE MECTA TOUYEK
O

58 KPYXHOCTD, OTHCARHAA OROXO https://m.edso00.ru/9Y404U31E
TpEyroJIbHUKA
O

59 KPYXHOCTD, OTHCARHAA OKOXO https://m.edsoo.ru/YZ706NC2Z
TpeyrojbHUKa
O

60 KPY/RHOCTD, BIHCAHHas B https://m.edso0.ru/45SVSHTZC
TPEYTOJIbHUK
O

61 KPYXHOCTD, BIHCATHAA B https://m.edsoo.ru/OWUW4K8WS
TPEYroJIbHUK
n o

62 POCTCHILIIE 3a/atHt Ha https://m.edsoo.ru/WIZ0A7F77
MIOCTPOCHHE
N o

63 POCTCHIIIME Sa/iatu Ha https://m.edsoo.ru/HIY744ST2
MMOCTPOEHUE
KontponbHas padoTa mo teme

64 "OKpy>XHOCTb U KpPYT. https://m.edsoo.ru/OPUFPXM6G

I'eomeTrpuueckue nocrpoenus"”




[ToBTOpenue u o6o0IIEHNE

65 3HAaHUM OCHOBHBIX ITOHSITHH U 1 https://m.eds00.ru/075BG25NP
METOJIOB Kypca 7 Kiacca

66 HToroBasi KOHTpoJbHAsA paboTa 1 https://m.edsoo.rut/DQXGRPV72
[ToBTOpeHME 1 0600IIEHNE

67 3HAaHUN OCHOBHBIX ITOHATHM U 1 https://m.edsoo.ru/SPJ6SGBRB
METOJIOB Kypca 7 Kiacca
[ToBTOpeHME 1 0600IIEHNE

68 3HAaHUM OCHOBHBIX ITOHSATHM U 1 https://m.edsoo.rt/EHZSIL.PE7B
METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

KoaunuecTBO 4acoB DIeKTPOHHBIE Paodora ¢ nerbMu
Ne IpakTHye ara uu¢poBbIe OB3
Tema ypoka Bcer  KonTpouabh P A op
n/n CKHe U3YYeHUS o0pa3oBaTe/ibHbIE
0 ble padoThI
padoThbI pecypchl
[Tapamrenorpamm, €ero https://m.edsoo.ru/60 | HHauBuayanbHas
1 P pani, er 1 02.00.2026 - EsImLECs0O.m Y
NPU3HAKH U CBOWCTBA U99XROP pabora
ITapannenorpamm, ero https://m.edsoo.rw/XF | WuauBuayanpHas
) paJenorp M\lj/[ r | 07.09.2026 ps://m.edsoo.ru AUBUIY
NPU3HAKH U CBOMCTBA HDJOUAI pabora
[Tapannenorpamm, ero https:/m. Tuw/ET = MuauBuayanbHas
3 P p » | 09.09.2026 ps://m.edsoo.ru/ y
NPU3HAKH U CBOWCTBA RJP7PJH pabora
https://m.edsoo.ru/3V | HunuBunyanabHas
4 Bxonnas koHTpoJIbHAsI paboTa 1 1 14.09.2026 04FOMOZ. paGora
YacTtHble cnydyan WnauBumyansHas
HapajuIeIorpaMMoB hitos:/med W pabora
ps://m.edsoo.ru.
5 (IpAMOYTOIBEHUK, POMO, 1 16.09.2026 3KUZ8901
KBaJlpaT), X MPU3HAKU U
CBOMCTBa
YacTtHble cnydyan WnauBumyansHas
HapajuIeIorpaMMoB hitos:/med A6 pabora
ps://m.edsoo.ru.
6 (IpAMOYTONBEHUK, POMO, 1 21.09.2026 5L BYSB
KBaJlpaT), X MPU3HAKU U
CBOMCTBA
YacTtHble cnydyan WnauBunyansHas
HapajuIeIorpaMMoOB hitos:/med x pabora
7 (IPAMOYTONBHHK, POMO, 1 23.09.2026 - DoLEOs00.M

KBaJlpaT), UX NPU3HAKU U
CBOWCTBA

GNLG6PX3




https://m.edsoo.ru/SX | HWuauBumyampHas
8 Tpaneuus 28.09.2026 9DDBOCM padora
P 0 ://m. ) UHauBuayanpHas
9 aBHOOOKAs U NPSIMOYTOJIbHAS 30.09.2026 https://m.edsoo.ru/33 JUBHUIY
Tpaneuuu SZ3IVAZ pabora
PaBHOOOKAs 1 MpsSIMOYTOIBHAS https://m.edsoo.ru/T8 NunuBunyanbHas
10 05.10.2026
Tpanenuu 2GVAQ4U pabota
https://m.edsoo.ru/XT WnauBunyansHas
11 MeTton yaABOEHHUS] MEUAHbI 07.10.2026 E9B6TO3 paGora
https://m.edsoo.ru/K WnauBumyansHas
12 LlenTpasnibHast CHMMETPUS 12.10.2026 YICPLRMA paGora
13 Teopema ®aneca u Teopema o 14.10.2026 https://m.edsoo.rw/HC =~ HWHauBunyansHas
MIPOMOPIIMOHAIBHBIX OTPE3Kax o AMY3QAS5 pabora
https://m.edsoo.ru/T6 WnauBumyansHas
14 CpenHsis TMHUS TPEYroJIbHUKA 19.10.2026 VVIA20Y paGora
https://m.edsoo.ru/H WnauBumyanbHas
15 CpenHsist TMHUS TPEyrojbHUKA 21.10.2026 YP7VALMK paGora
.. https://m.edsoo.ru/3G | HuauBuayaibHas
16 Tpanenus, e€ cpeaHss TUHUS 09.11.2026 WNZHZ30 paGora
.. https://m.edsoo.r/BN | HWunuBunyanbHas
17 Tpaneuus, e€ cpeaHsis JUHUS 11.11.2026 ZI3SK2N paGora
https://m.edsoo.ru/B8 WnauBumyanbHas
18 [IponopuroHanbHbIE OTPE3KU 16.11.2026 IKYR3PT paGora
https://m.edsoo.ru/8C WnauBumyansHas
19 [IponopuroHanbHbIE OTPE3KU 18.11.2026 YKXD2IG paGora
https://m.edsoo.ru/3A | HWuauBumyampHas
20 LlenTp Macc B TpEyroJbHUKE 23.11.2026 GOKO31F paGora
https://m.edsoo.ru/T2 WnauBumyanbHas
21 [TooOHBIE TPEYTOIBHUKH 25.11.2026 WKBADOH paGora
https://m.edsoo.rw/EV | HWuauBumyanbHas
22 Tpu npuzHaka mogoOus 30.11.2026 X4D7DND paGora




TPEYTrOJIbHUKOB

7 Tpu npuzHaka mogoOus 02.12.2026 https:/m.edsoo.ru/SH = WHmuBumyanbHas
TPEYroJbHUKOB LVEF8DT pabota
24 Tpu npusHaka mog00ust 07.12.2026 https://m.edsoo.ru/F61 | WHauBuyansHast
TPEYTOJIbHUKOB LCOMTB pabora
25 Tpu npu3Haka moxoous 09.12.2026 https://m.edsoo.ru/PZ WnpuBuayansHast
TPEYroJbHUKOB ZM4X09B pabota
[TpumeHeHre OA00HS IIPH https://m.edsoo.ru/QR | HHouBHyanbHas
26 14.12.2026
pEIICHUH MTPAKTUYCSCKHUX 3a1a4 ZM5VWGA pabota
KoHnTtponbHas padoTa mo httos:/m.ed N WHauBuayanbHast
ps://m.edsoo.ru
" abora
27 TemaM "HeTbIpexyroabHUKH. 16.12.2026 YSPNSXFS p
[TonoGHbIE TpEeyTrOIBLHUKH"
73 CaolicTBa muiomaaen 21.12.2026 https://m.edsoo.rw/EH =~ MHauBumyanbHas
TeOMETPHIECKHX GUTYp MES5PRXZ pabora
Do omia, Nunusunyansaas
29 PAYIH HEH THIOTA 23.12.2026 https://m.edsoo.ru/7L paGora Y
TPEYroJIbHUKA, 2. CMIDG6R)
napajuiejgorpamma
®opMyIIBl A1 TUIOIIAAN WnauBuayanbHas
30 ep SIHBHiKa A 78.12.2026 https://m.edsoo.ru/J00 paGora Y
Tpeyr ) A2, MSKOJF
napajiejgorpamma
®opMyIBl 115 TUIOIIAAN WnauBumyanbHas
31 S 30.12.2026  upsmedsoorw8 pyor, ’
TPeYT ’ T 8HYVS851
napajuiejorpaMmma
DopMyIIbl AJ1s IJI0Maa1 WHauBuayampHas
39 T ep (ZIHLHIi[Ka e 11.01.2027 https://m.edsoo.ru/87 paGora Y
byt ’ R 9ITDCNE
napajuiesorpaMmma
33 Dopmyibl i IO 13.01.2027 https://m.edsoo.ru/A WnpuBuayanbHas
TPEYroJIbHUKA, V97XBVUW pabora




napajjicjiorpaMmma

34 Brraucnenue miomanei 18.01.2027 https://m.edsoo.ru/SI6 ~ MHauBuayansHas
CJIO>KHBIX (UTYD 8OAVSEI pabora
15 [Tnomaau Guryp Ha KJIeT4aTo 20.01.2027 https://m.edsoo.ru/G4  HHauBuayansHas
Oymare JM76PBP pabora
https://m.edsoo.ru/K WnauBumyansHas
36 [Tnomanu nono6HbIX puryp 25.01.2027 VCETIHHC pabora
https://m.edsoo.ru/C9 WnauBumyanbHas
37 [Tnomaau monoOHBIX Guryp 27.01.2027 TXOOWEI pabora
18 3amaun ¢ MPaKTHYECKUM 01.02.2027 https://m.edsoo.ru/CF =~ HHauBuayansHas
CoJIepIKaHuEeM H6PRHOS5 pabota
39 3ajaun ¢ IPaKTUYECKUM 03.02.2027 https://m.edsoo.ru/N2 WnauBunyansHas
COZep)KaHUEM 4T6XFF0 pabora
Pentenue 3a1a4 ¢ MOMOIIBIO hitos:/med A% WNunusuayansHast
N ps://m.edsoo.ru
abora
40 METOJIa BCIIOMOTaTeILHOMI 08.02.2027 WEVCBCR p
TJIOIIA TN
41 KonrpoabHas pabora 1mo reme 10.02.2027 https://m.edsoo.ru/RK ~ MHauBuayansHas
"IInomans" HOIBMJM pabota
Teopema [Tudaropa u eé https://m.edsoo.ru/M WuauBuyaabHas
42 NpUMEHCHHE 15.02.2027 YONLHINK pabota
Teopema [Tudaropa u eé https://m.edsoo.ru/Y WHauBuayanbHast
43 NIPUMEHEHNE 17.02.2027 VPOOMYNZ pabora
44 Teopema [Tudaropa u eé 20.02.2027 https://m.edsoo.ru/2L WuauBuayanbHas
MPUMCHCHHE KVDI1853 pabora
T IT e -//m. . NunuBunyanbHas
45 eopema [Tudaropa u eé 24.02.2007 https://m.edsoo.ru/Y AUBHULY
NpUMEHCHHE W8Q15GKD pabora
46 Teopema [Tudaropa u eé 01.03.2027 https://m.edsoo.ru/81 WHauBuayanbHas
NpUMEHCHHE 3M9DZJ1 pabota




Ornpenenenue WNHauBuayanbHast
TPUTOHOMETPUYECKUX pabota
(GYHKIIMA OCTPOTO yriia
PSIMOYTOJIBHOTO httos:/m.ed A
ps://m.edsoo.ru.
47 TPEyTroJbHUKA, 03.03.2027 QUEXMO4
TPUTOHOMETPHYECKHE
COOTHOIIICHUS B
PSIMOYTOJIBHOM
TPEYrOJIbHUKE
OcHoBHOE hitos:/med 0 NunusuayansHast
ps://m.edsoo.ru.
aboTta
48 TPUTOHOMETPUUECKOE 10.03.2027 DXHIYZ5 p
TOXKIECTBO
OcHoBHOE hitos:/med NG WNupusuayansHast
ps://m.edsoo.ru.
abota
49 TPUTOHOMETPUUECKOE 15.03.2027 AAOXAEH p
TOKJIECTBO
OcHoBHOE hitos://med 179 WuauBuayanbHas
ps://m.edsoo.ru.
abota
50 TPUTOHOMETPUUYECKOE 17.03.2027 OFWAKDD p
TOKJIECTBO
KontponsHas pabora o teme hitos:/med UT NHnuBHyanbHas
ps://m.edsoo.ru.
" aboTta
51 Teopema Hn(bafopaHHaqana 22.03.2027 LIP9SRE p
TPUTOHOMETPHH
BrircanHblie U IeHTpabHBIC hitos.//m.ed BT WupuBuyanbHas
ps://m.edsoo.ru.
aboTta
52 YTJIbI, YTOJI {\I4e>1<,uy ) 24.03.2027 SFI79UD p
KacaTeJbHON U XOPI0i
Bnucannble u eHTpaabHbIE httos://med 3 WHauBuyanbHas
ps://m.edsoo.ru.
abota
53 YTJIBI, YTOJI 12/1e>1<1[y ) 05.04.2027 MAHH6UG p
KacaTeJbHON U XOPI0i
Bnuca € M LIEHTpa e https://m. 1u/37Z WNunuBnayanbHas
54 NIMCAaHHBIE U [IECHTPAIIbHBI 07.04.2027 ps://m.edsoo.ru/3 y
YIJIBI, YTOII MEKIY ZGBOBNG pabora




KacaTeJIbHOU U XOPAOU

VTIBI MeXIY XOpJIaMu 1 https://m.edsoo.rw/L9  MumuBunyanbHas
55 Ly XOpA 12.04.2027 ps://m.edsoo.ru y
CEeKYLIUMU 4GFIER7 pabora
VTIIBI MeXIY XOpJIaMu 1 https://m.edsoo.rw/CE =~ MumuBunyanbHas
56 Ly XOpA 14.04.2027 ps://m.edsoo.ru y
CEKYLIUMU BZS8M13 pabota
Bnucannble u onucanHbie httos//med /EF NumBuyansHas
. ps://m.edsoo.ru
aboTta
57 ‘-ICTI:IpeXYTOJIBHI:IKI/I, ux 19.04.2027 CAMTKVW p
IIPU3HAKU U CBOMCTBA
Bnucannble u onucanHbie httos//med X5 NumBuyansHas
. ps://m.edsoo.ru
aboTta
58 ‘-IeTI:IpeXYTOJIBHI:IKI/I, ux 21.04.2027 6Y75X13 p
MIPU3HAKU U CBOMCTBA
BnucanHble 1 onrcaHHbIE httos:/m.ed ul WHauBuayanbHas
R ps://m.edsoo.ru
abota
59 ‘ICTBIpeXYFOJ'II:HI:IKI/I, 170'¢ 26.04.2027 KJOGXSD p
MIPU3HAKU U CBOMCTBA
[IprumeHeHue CBOICTB WNunuBnayanbHas
BIIMCAHHBIX U OIMCAHHBIX httos://m.ed D pabora
R ps://m.edsoo.ru
60 YETHIPEXYTOJILHUKOB TTPU 03.05.2027 UOS6UKR
pELIEHUN TEOMETPUYECKUX
3a7a4
[IprumeHeHue CBOICTB WNunuBnayanbHas
BIIMCAHHBIX U OIMMCAHHBIX httos://m.ed 16 pabora
R ps://m.edsoo.ru
61 YETHIPEXYTOJILHUKOB TIPU 05.05.2027 MMULGS6
pELIEHUN TEOMETPUYECKUX
3a7a4
BzaumHoe pacnonoxxenue hitos:/med M WNunuBuayanbHas
. ps://m.edsoo.ru
abota
62 JIBYX OKPYKHOCTEH, 0011IHe 10.05.2027 NROTAIO4 p
KacaTeJbHbIE
63 Kacanue okpyxHOCTEH 12.05.2027 = https://m.edsoo.ru/3C = MnauBunyanbHas




XC3IA41 pabota

KonTponpHas paboTa mo Teme WupuBuyanbHas
"VTabl B OKpYKHOCTH. . aboTa

64 PyxX | 17.05.2007 https://m.edsoo.ru/C9 P
Brnucanneie n onucaHHbIe VEDRQZJ
YEThIPEXYTrOJIbHUKHU"
[ToBTOpEHNE OCHOBHBIX WunuBuayanbHas
MOHATHUN U METOJIOB KYPCOB 7 -//m. ) pabora

65 bl yp | 19.05.2007 https://m.edsoo.ru/CH
1 8 KjaccoB, 00001IeHNe 082971L]
3HAHUN
[ToBTOpEHNE OCHOBHBIX WunuBuayanbHas
MOHATUN U METOJ0B KypCOB 7 https://m.edsoo.ru/1E pabora

66 1 24.05.
1 8 KJ1accoB, 0000IIEHNE 05.2027 RGIKPU6
3HAHUN
IIpomexxyTouHnas arrecrauus. WnpuBuayansHast

N https://m.edsoo.ru/J7
67 Bcepoccuiickas mpoBepoyHas 1 28.04.2027 pabota
Z87KA4IE

pabota
IToBTOpEHKME OCHOBHBIX WNunuBnayanbHas
MOHATUN U METOJ0B KypCOB 7 https://m.edsoo.ru/BH =~ Ppabora

68 1 26.05.
U 8 KJ1accoB, 0000IIEHNE 6.05.2027 TMIS7YA
3HAHUU

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE Padora ¢
Ne ara OBbIE nerbmu OB3
Tema ypoka Kourpoas = Ilpakruue /[lar uugpoBsbI
n/n Bcero  Hble CKHe U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
Ornpenenenue httos://med D1 WHausuayanb
1 TPUTOHOMETPHUUCCKHUX (DYHKITHIHA 1 04.09.2026 DS .EC500 ast pabora
X6AAL2
yriioB ot 0° mo 180°
https://m.edsoo.ru/OBN = HuauBumyamsH
2 DopmyJibl IPUBEACHUS 1 07.09.2026 BY3J2C as pabora
https://m.edsoo.ru/RHI | WuauBumyaish
3 Teopema KOCUHYCOB 1 11.09.2026 DMBXI5 ast paGota
https://m.edsoo.ru/K9 WHauBuayanbH
4 Teopema KOCUHYCOB 1 14.09.2026 MA1737R as paGota
https://m.edsoo.ru/TK6 = WuauBumyamsH
5 Bxonnas koHTpOJIbHAsI paboTa 1 1 18.09.2026 LFSOOC ast paGota
https://m.edsoo.ru/JUP WHauBuayanbH
6 Teopema KOCUHYCOB 1 21.09.2026 ROISZ as paGota
https://m.edsoo.ru/AN WunuBuayansxn
7 Teopema cuHycOB 1 25.09.2026 H6PTOIT as paGota
https://m.edsoo.ru/4L WunuBumyansxn
8 Teopema cuHycOB 1 28.09.2026 WCLZGKB as pabora
https://m.edsoo.ru/6N WHauBuyaibH
9 Teopema cuHycoOB 1 02.10.2026 02CEWIN as paGota
10 Haxoxnaenue niivH CTOpoH U 1 05.10.2026 https://m.edsoo.ru/31L NunuBuyansH
BEJIMYUH YIJIOB TPEYTOJIbHUKOB X8ICNG ast paboTa
https://m.edsoo.ru/KJ8 WunuBuyansxn
11 Pemenue TpeyroibHUKOB 1 09.10.2026 Py —— as pabora




https://m.edsoo.ru/ASE | MuauBugyanbH
12 Pemenue TpeyroibHUKOB 12.10.2026 POBMXS as paGora
https://m.eds00.1ru/992 WnpuBunyansH
13 Pemenue TpeyroibHUKOB 16.10.2026 MSUGZU ast paGota
https://m.edsoo.ru/DH WHauBuayanbH
14 Pemuienue TpeyroibHIUKOB 19.10.2026 59ROGDI as paGora
15 [IpakTrueckoe npuMeHeHUE 23102026 https://m.edsoo.ru/6N7 | HWuauBuayansu
TEOPEM CUHYCOB U KOCHHYCOB o QYFLH7 as pabora
[TpakTHYyecKkoe MPUMEHEHHE https://m.edsoo.ru/JXO  WHIuBHAYaIbH
16 06.11.2026
TEOPEM CUHYCOB U KOCHHYCOB UN27RH as pabora
ITo e o0 mpeobpazoBa https://m. . P WHauBuyansH
17 HSTHE O MPpeoOpa30BaHUU 09.11.2026 ps://m.edsoo.ru/W y
moa00us A4QONZN as pabota
13 CoOOTBETCTBEHHBIE JIEMEHTHI 13.11.2026 https://m.edsoo.ri/6W Wnpusunyansu
noA00HBIX (uryp o ZAYFOAQ as pabora
COOTBETCTBEHHBIE AIEMEHTHI https://m.edsoo.ru/LFK =~ WHIuBHAYaTbH
19 16.11.2026
noJ00HBIX uUryp 1UZATS as pabora
Teopema o mpou3BeeHUN WnnuBunyanss
OTPE3KOB XOPJI, TEOpPEMA O ast pabora
20 TI()) sBeIe PA o ep3 o 20.11.2026 https://m.edsoo.ru/KL
IIPOU3BEICHUN OTPE3KOB A1, RALLLSS
CEeKYILHX, TeOpeMa O KBaJpaTe
KacaTeJIbHOU
Teopema o mpou3BeeHUN WnnuBunyanss
OTPE3KOB XOpJI, TEOpEeMa 0 ast pabora
71 TI()) sBeIe PA o ep3 o 23.11.2026 https://m.edsoo.ru/LY
MIPOU3BEICHUN OTPE3KOB A1, NT6HMDS
CEeKYILHX, TeOpeMa O KBaJpaTe
KacaTeJIbHOU
Teopema o mpou3BeCHUN hitos:/m.ed UT0 WnnuBunyanss
22 OTPE3KOB XOpJI, TeopeMa O 27.11.2026 EI;);'zzlxn'e SO0 ast pabota

NPOM3BEACHNUHU OTPE3KOB




CEeKYIUX, TeOpeMa O KBaJIpare

KacaTeJIbHON
[IpumeneHne TeopeM B peELIEHUN https://m.edsoo.re/TO NunuBuyansH
23 30.11.2026
TEOMETPHUUECKUX 3a1a4 B48A8CV as pabora
[IpumeHeHue TeopeM B pelIeHUH https://m. ) WuanBuyansH
24 p P p 04.12.2026 ps://m.edsoo.ru/RTS JAUBU]TY
TCOMETPHYCCKUX 3a1a4 4CQSP as pabora
[IpumeneHne TeopeM B pelIEHUN ://m. . WnpuBunyansH
25 p P 1Y) 07.12.2026 https://m.edsoo.ru/VU JHUBUTY
TCOMETPHYCCKUX 3a1a4 LVGR288 as pabora
KonTponpHas pabora mo Temam WHausuayanb
"Pemenue TpeyroabHUKOB. Httoss//med 1094 ast pabota
26 [IpeobpazoBanue mopoous. 11.12.2026 9;;181’ Sgl.e SO0
Metpuueckre COOTHOLIEHHUS B
OKpyXHOCTH"
OmnpeneneHue BEKTOPOB. NunuBunyansa
P . P . https://m.edsoo.ru/J3C Y
27 PuU3NYEeCKUN U T€OMETPUIECKUI 14.12.2026 ast paboTa
ES39AE
CMBICTT BEKTOPOB
CrnosxeHue U BBIYUTaHHE WuauBuyansH
https://m.edsoo.ru/KG
28 BEKTOPOB, YMHOKEHHE BEKTOPA 18.12.2026 ast pabora
YS8IIBY7
Ha YUCTIO0
CrnosxeHue U BBIYUTaHHE WnanBuyansH
29 BEKTOPOB, YMHOKEHHE BEKTOPA 21122026 ~ pssimedsoorLD oy bagor
I P e RAMZ9Y7
Ha YUCIIO0
CrnoxxeHue ¥ BbIUUTAHUE WunuBuayansH
30 BEKTOPOB, YMHOKEHHE BEKTOPa 25.12.2026 hitpsiiim.edsoo. DO ast paboTa
poB, yM P e G68804Y
Ha YUCIIO0
Paznoxenue BekTopa 1o ABym https://m.edsoo.ru/J2T NunuBuyansH
31 28.12.2026
HEKOJUIMHEAPHBIM BEKTOpaM DGKREO as pabora
32 KoopanuHatsl BekTopa 11.01.2027 = https://m.edsoo.ru/IJY WuauBugyansH




KUMLBW as pabora
CkanspHoe pou3BeACHNE httos://med U WnanBuayansH
ps://m.edsoo.ru.
ast pabora
33 BEKTOPOB, €r0 MPUMEHEHUE IS 15.01.2027 DML31UP p
HAXO0XICHUS JUIUH U YTJIOB
CkanspHoe pou3BeACHNE hitos:/m.ed IAA WuauBunyansH
ps://m.edsoo.ru
ast pabora
34 BEKTOPOB, €r0 PUMEHEHUE IS 18.01.2027 DOETIFV p
HAXOKJICHUS JIJTUH U YTJIOB
Pewenue 3agau ¢ nomoupro J//m. . WnnuBunyanss
35 LIEHUE 3a7a4 C TOMOIL[b 29.01.2027 https://m.edsoo.ru/2JR Yy
BEKTOPOB 4517Al as pabora
Pemenue 3a1a4 ¢ TOMOIIBIO https:/m. TW/AM  UHnuBuayanbH
36 LIEHUE 3a7a4 C TOMOIIb 25.01.2027 ps://m.edsoo.ru/ Yy
BEKTOPOB Z5CARLT as paboTa
[TpumeHeHne BEKTOPO https://m.edsoo.rw/XJG =~ HNHauBuayansH
37 pUMEHEHHE BEKTOPOB IS 29.01.2027 ps://m.edsoo.ru y
pemieHus 3a1a9 GU3UKH OFOJ9I as paboTa
KonTponpHas padora mmo reme https://m.edsoo.rw/XR = MHauBuayanbH
38 oPOTPRBID 01.02.2027 ~ |upsim.edsoo. Y
Bekrtopst YOSPMOO as pabora
39 JlekapTOBBI KOOPJIMHATHI TOUEK 05.02.2027 https://m.edsoo.ru/MH WunuBunyansH
Ha IJIOCKOCTH o LIZYYO as pabota
N https://m.edsoo.ru/91U WnpuBunyansH
40 YpaBHeHue npsmoit 08.02.2027 ZRULTD as pabora
. https://m.edsoo.ru/810 WHauBuayanbH
41 VYpaBHeHME NpsAMOit 12.02.2027 UXVNZK ast paGota
https://m.edsoo.ru/94M | HWHauBUmyaibH
42 YpaBHEHHE OKPYKHOCTU 15.02.2027 I DDAXO as paGota
43 Koopaunatst Touek HfipCCC‘ICHI/ISI 19.02.2027 https://m.edsoo.ru/DR NunuBuyansH
OKPY>KHOCTH M TIPAMO#I GH38D3G as pabora
MeTto1 KOOpAMHAT MIPH PEIICHUN httos:/m.ed A WnanBugyansH
44 | TeoMeTpHUECKHX 3a1ad, 20.02.2027 DS:H1.EA500. as pabota

MPAKTUYCCKUX 3aaaYd

MXQ157N




Meroz KOOpAUHAT IPU PELICHUN WuauBunyans
https://m.edsoo.ru/XFT
45 reoMeTpHYECKHX 33]1ad, 26.02.2027 US6021 as pabora
MPaKTHUYECKHUX 3a/1a4
Meroza KOOpAUHAT IPU PELICHUU WuauBunyans
https://m.edsoo.ru/SS4
ast pabora
46 FeOMETPUUYECKUX 3a/1au, 01.03.2027 ULS6P3 p
MPaKTUYECKHUX 3a/1a4
KoHnTposbHast pabota mo teme hitos//m.ed WR WHauBuyansH
47 " JlekapTOBbI KOOPMHATHI HA 05.03.2027 PS./HMLEC800.TU ast pabora
| GPEQB3J
MJIOCKOCTH
I https:/m. 1u/DOL  WHamBnayansH
48 paBUIIBHBIE MHOTOYTOJIbHUKH, 12.03.2007 ps://m.edsoo.ru/D0 y
BBIYUCIICHHE UX JIEMEHTOB CSOMPG ast pabota
https://m.eds00.ru/2T6 WunuBumyansxn
49 Yucno n. J[nuHa OKpyKHOCTH 15.03.2027 LGISCK as paGota
https://m.edsoo.ru/9D2 = HuauBuayamsH
50 Yucno m. J[nuHa OKpyKHOCTH 19.03.2027 XNUVZB as pabora
https://m.edso0.ru/SO WHauBuayanbH
51 JlnMHa nyru OKpy>KHOCTH 22.03.2027 YASAM3K as paGota
https://m.eds00.ru/693 WunuBumyansxn
52 Paagnannas mepa yria 26.03.2027 MOFRD? as pabora
[Tnomans Kpyra, cekropa, https://m.edsoo.ru/5SER ~ HMHauBuayansH
53 Halh KpyT P 05.04.2027 [ PSAMEAS00.ML Y
CerMeHTa UOYOF5 as pabora
I https:/m. 1u/8TY  WuamBnayansH
54 JIolanb Kpyra, CEKTopa, 09.04.2027 ps://m.edsoo.ru/8 Yy
CerMeHTa SLUQXO0 as pabota
[Inomane kpyra, cekropa, https://m.edsoo.re/YM NunmBuyansH
> CErMEHTA 12.04.2027 ASE5DLX ast pabora
https://m.edsoo.ru/4ZN | HWHauBUIyalbH
56 TToHsaTue o ABMXKEHUHU IIIIOCKOCTH 16.04.2027 ZMHHVZ ast paGota
I i https://m. . NuauBuayansH
57 apaIeNbHBIN TIEPEHOC, 19.04.2007 ps://m.edsoo.ru/WW y
HIOBOPOT YINSIZE as paboTa




ITapannensHbIi IEpEHOC, ://m. . WHauBHIyalbH
58 p p 23.04.2007 https://m.edsoo.ru/F1Q JUBULY
MTOBOPOT JSOWZA as pabora
ITapannensHBIN TIEPEHOC, ://m. . UnpgusuayansH
59 p p 26.04.2007 https://m.edsoo.ru/D51 JUBUY
MIOBOPOT X771R1 as pabora
ITapamensHBIN IEPEHOC, https://m. ) WHauBuyanbH
60 p p 03.05.2027 ps://m.edsoo.ru/GM TUBUITY
MTOBOPOT G7L5683 as pabora
IIpuMenenue nBUXKECHUN IIpU ://m. . J%05910%0:571
61 p bi p 07.05.2027 https://m.edsoo.ru/WR JUBUTyaJIbH
pelICHNN 33129 RE97U1Q as pabota
KonTponpHas pabora mo Temam WHausuayanb
"IIpaBUIbHBIE MHOIOYTOJIBHUKH. ://m. . ast pabota
62 p yr 10.05.2027 https://m.edsoo.ru/RN
OKpyXHOCTb. [IBH>KEHUS UG3USAL
TJI0OCKOCTH"
[ToBTOpEeHmE, 0600IICHUE, WHnuBuyanbH
CHUCTEMAaTH3aLMsS 3HAHUH. ://m., . as pabora
63 11 14.05.2027 https://m.edsoo.ru/MD
N3mepenune reoMeTpu4eCcKux GLRIQ00
BeIn4uH. TpeyroabHuKu
[ToBTOpEeHmE, 0600IICHNE, WHnuBuyanbH
CHCTEMATH3als 3HAHHIL. https://m. ru/EFT ~ ad pabora
64 11 17.05.2027 ps://m.edsoo.ru/
[TapannensHble 1 NXPQ2E
NepHEHANKYISIPHBIC TIPSIMbIE
[ToBTOpeHmE, 0600IIECHNE, WHnuBuIyanbH
CHCTEMaTH3aLMsl 3HAHUH. hitos://mod B4 ast pabora
ps://m.edsoo.ru.
65 OKpYXHOCTh . .05.
10)% U Kpyr 21.05.2027 CRATOO
I'eomeTpuueckue nocTpoeHus.
VYIuBl B OKPY’KHOCTH
[ToBTOpEeHmE, 0600IIECHNE, WHnuBuyanbH
66 CHCTEMAaTH3aIMs 3HAHUIA. 24.05.2027 hitps://m.ed300.u/M0 as pabora

Bnmcannbie n onycaHHBIC

GX4YGON




OKPY’KHOCTH MHOTI'OYT'OJIbHUKOB

67 [TpomeskyTOUHast aTTECTALNS. i 30.04.2027 https://m.edsoo.rw/EU9 ~ WHImBHAYaTbH
HroroBast koHTpOsIBbHAs paboTa o L2Q7GV as pabora
IT 000 https://m. . T  WuanuBuayaibH
68 OBTOpEHUE, 000 HleHI:Ie, 1 26.05.2027 ps://m.eds00.ru/0G y
CUCTEMATHU3AaLMs 3HAHUN 713W64 as pabora

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

Koppexkyuonnaa paboma c demomu c OB3

OPUMEHSATH 00Jiee MEITICHHBIN TeMI 00y4eHHs, MHOTOKPAaTHOE BO3BPAIEHUE K U3YYEeHHOMY MaTepuaiy;
CTaBUTh KOHKPETHBIE 33/1a4H, JOOUBATHCS UX BBINIOJHEHUS, HE TOPOIIUTH B MIPOLIECCE BHITOTHEHMS;

OombIIoe Mo 00beMy 3a/laHue TpeyIaraTh B BUJIE MOCIEA0BATEIHHBIX YaCTeH;

KOHTPOJHMPOBATH XOJ1 Pa0OTHI Ha/l KAKIOW YacThI0, BHOCS HEOOXOIMMBIE KOPPEKTUBHI;
HEKOTOPbIE BAXKHBIE U CIIOKHBIE ISl 3aIIOMUHAHKSI MOMEHTHI BBIITUCHIBATh HA JIOCKY, 1aBaTh Pa3JIMYHbIC KAPTOUKHU U CXEMBI,

AJITOPUTMBI U 1P.;

yIpaxHeHHe — IOBTOPEHUE B LENSIX BbIPAOOTKH HaBbIKa (OCO3HAHHOCTD JEHCTBUS, CHCTEMAaTHYHOCTb, IOBTOPSEMOCTb, pa3HOOOpasue,

IIPAKTUYECKAs HAIIPaBJIEHHOCT);

MOBTOPEHHUE YCBOSHHSI MaTepraia 1o TeMaM YPOKOB;

CO3/ITaHUE CUTYAIMH ycriexa, IPOSBICHHUE MOACPKKHU M 0JJ00peHus, T010a[pruBaHNe WHINBUIyaIbHAS TTIOMOIIb




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

7 KIIACC
Kon .
[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomeTtpus
Pacrio3naBaTh M3y4eHHBIE T€OMETPUYECKUE (DUTYPBI, OMPEIENATh HX
B3aUMHOE PACTOJOKECHHE, H300pakaTh T'E€OMETPUUYECKHE (PUTYPHI,
6.1 BBITIOJIHSITh YEPTEKU MO YCIOBHUIO 3anayu. M3mepsTh JTuHEHHbIE U
YIJI0BbIE BEMMYMHBI. Pernars 3a7jaun Ha BBIYMCIIEHUE UIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath rpyOyI0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peambHOM JKU3HHU, pPa3MEpoOB MPHUPOIHBIX OOBEKTOB. PazmnuaTh
pa3Mepbl ITUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpouTh 4epTEKH K TEOMETPUUYECKUM 3a1a4am
[Tonp30BaTbes MpU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB, UCIIOIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU
3a1aqy
6.5 [IpoBoauTh  JOTMYECKHE  PACCYXXIEHUS C  HCIOJb30BaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBatbest MpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHMaHbI, MPOBEAEHHONW K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenensith napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 obOpa3yer ¢ HUMH cekymias. OnpenensTh MapaieIbHOCTh MPSIMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSMOM 0 TOYEK
JOPYrOU MpsIMOU
6.8 Pemrate 3a1aun Ha Ki1eT4aToi Gymare
69 [IpoBOANTh BBIYMCICHUS H HAaXOJUTh YHUCIOBbIE W OYKBCHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKHUX 3aaadaX C HCIIOJIB30BAHUEM




CyMMBI YTIJIOB TPEYTOJIbHUKOB U MHOTOYIOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUU JIBYX MapAJUICTbHBIX MPSIMbIX

ceKyiel. Pemare mpakTHueckue 3a/1au Ha HaXOXJICHUE YTIIOB

6.10

Brnanetp MOHSATHEM TE€OMETPUUECKOTO MECTa TOYEK. YMETh
OTIpeAeIATh OWUCCEKTPUCY YINa W CEPEeIUHHBIA TEPIECHIUKYISAP K

OTpE3Ky KaK reOMETPUIECKHE MECTa TOYCK

6.11

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMH. YMETh

MPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUU 3a]a4

6.12

Bragets NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTh HaxomuTh e& ueHtp. Ilomp3oBaTtbes QakTamMu O TOM, UYTO
OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECeKaloTCsl B OJHON TOUKE, U O
TOM, YTO CEPENMHHBbIE NEPIEHIUKYIAPHl K CTOPOHAM TPEYrOJbHUKA

MEPECEKAIOTCA B OJTHOM TOUKE

6.13

Biagers mnoHATHEM KacaTeIbHOM K OKPYXXHOCTH, II0JIb30BaThCs
TEOpEMO O TEPHECHAMKYISIPHOCTH KacaTellbHOM W  paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHUA

6.14

ITons30BaThCS HpOCTGﬁMHMH rCOMCTPUYCCKUMU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTH OCHOBHBIE TI'€OMETPUUECKHUE IOCTPOCHHUS C MOMOIIbIO

LUPKYJIS U JIMHEUKU

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3naBaTth OCHOBHBIC BH/IbI ‘ICTLIpéXYTOJIBHI/IKOB, HUX JJICMCHTHI,

II0JIL30BAThCS MX CBOMCTBAMM IIpH pCHICHUN I'€COMCTPUUCCKUX 3aJa4

6.2

[IpumeHsTh CBOWCTBA TOYKHM IE€pECEUEHUs] MEAMAaH TPEYrojbHUKa

(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagers nonsTHeM cpeaHeW JIMHMM TpPEYroJlbHUKA W TpameluH,
MPUMEHATh HX CBOMCTBA NpPH pEUICHUH TE€OMETPUYECKUX 3ajad.

[Tons3oBatbes Teopemoit danieca U TeopeMold 0 MPONMOPLHHOHATBHBIX




OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA IIPAKTUYCCKUX 3a1a4

6.4

[IpumeHsaTh NpU3HAKKM MOA00US TPEYrOJIbHUKOB B  PEIICHUU

reoOMCTPHUYCCKUX 3aaaY

6.5

[Tons3oBatbesa Teopemoit [ludaropa s pemeHns reoOMeTpUIECKUX U
IPAKTUYEeCKUX 3a7ad. CTpouTh MaTEeMAaTH4YeCKyld MOJCIb B
MIPAaKTUYECKUX 3a7a4aX, CAMOCTOSTENIBHO AENIaTh 4EPTEX U HAXOAUTh

COOTBECTCTBYIOIIHE JJIMHBI

6.6

Bnagers moHSTHSIMM CHHYCa, KOCHMHYCa W TaHIE€HCa OCTPOro Yyria
MPSIMOYTOJIBHOTO TpeyroyiibHUKa. [lo/ib30BaThCAd 3THUMU MOHSITHUSIMU

AJId PCIICHU IMMPAKTUYCCKUX 3a1a4y

6.7

Boruucnsate  (pa3nuuHbIMU - crTOcOOaMM) TIIOMIAb TPEYroJIbHUKA |
IUIOIIAJ MHOTOYTOJBHBIX (uryp (moawp3ysach, Trie HEOO0XOAUMO,
KaJbKyIATOpOM). [IpUMEHSATh TOTyYCHHBIE YMEHHS B MPAKTHUYECKUX

3aadax

6.8

Bnagers MOHATUAMYU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEMBI O BIMCAHHBIX YIJIaxX, YriaX MEXIy XOpAaMu (CeKyIIHMH) H
yIie MEXIy KacaTeIbHOW M XOPAOH NPU PEIIEHUH T'€OMETPUYECKUX

3aga4

6.9

Biagers mNOHATHEM OIMCAHHOTO YETBHIPEXYIOJBHUKA, IPUMEHSTh

CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA TP PEIICHUHN 33124

6.10

[IpumeHsTh TONy4YEeHHBbIE 3HAHUS HA [PaKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJENIH AJiA 3aJad peallbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Moao0us U

TPUTOHOMETPHH (TI0JIB3YSACH, IJI€ HEOOX0AUMO, KaIbKYISITOPOM)

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX
IIOMOILBIO Pa3IUYHbIE JJIEMEHTHl MPSAMOYTOJIBHOTO TpPEYroJbHHUKA

(«pemeHre  MPAMOYTOJBHBIX — TPEYroJbHHUKOBY»). Haxomute (c




IIOMOIIBIO KaJIBKy.HHTOpa) JAJIMHBI U YTJIbI JJI HETAOIMYHBIX 3HAUYCHUH

6.2

ITonb3oBatbest dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECCTBOM ISl HAXOXKIAEHUS COOTHOLLICHUU

MCKAY TPUTOHOMETPHUYCCKUMHU BCIIMUMHAMU

6.3

Hcnons3oBark TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HaXOXICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PELICHUN T€OMETPUUYECKHUX 3a/1au

6.4

Bnagers monsTHsSMH TIpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a7eMeHTOB TMOoA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBaMU TOI00MS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYHMCIATH JUTMHBI M HAXOAHWTH YTJIbI Y
nono6ubIX Quryp. IlpuMeHaTs CBOCTBa MOMO0MS B MPAKTHUYECCKHX
3aJa4ax. YMeTh TPHUBOIUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaroleM MHUpe

6.5

ITons30BaThCs TCOpeMaMu O IIPOU3BCACHHUU OTPE3KOB XOpHA, O

MIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacareJIbHOU

6.6

Ilonb30oBaTbcst  BEKTOpaMH, IIOHUMAaTb KX TEOMETPUYECKUH U
¢bu3nUecKuil CMbICT, TPUMEHITh UX B PEUICHUH T€OMETPUYECKUX U
¢uzndeckux 3amad. IIpuMeHATh CKaIspHOE NPOU3BEIECHHE BEKTOPOB

JUTSI HAXOXICHUS JJIMH U YTJIOB

6.7

ITons30BaThCs MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PEIICHUH IT'€COMCTPUYCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagerb TNOHATHSMH  TPAaBHJIBHOTO  MHOTOYTOJBHUKA,  JJTUHBI
OKPY>KHOCTH, JJIMHBI AYTH OKPY>KHOCTH W paJMaHHON Mepbl Yyria,
YMETh BBIYMCIATH IUIOMAAbL Kpyra u ero uyacteil. Ilpumensars

MOJIYYCHHBIC YMCHUA B MPAKTUYCCKUX 3aaav4ax

6.9

HaxomuThk ocu wiv EeHTpbl CUMMETPUH (QUTYP, TPUMEHSATH JABHKEHUS

IUIOCKOCTH B MPOCTEUIINX CIydasix

6.10

[lpuMeHATh TONMy4YECHHBIC 3HAHUS Ha TPaKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENU IS 33734 peajbHOM JKU3HH W MPOBOAMTH
COOTBETCTBYIOLIIME BBIYUCICHHS C NPUMEHEHHEM TMoxolusi u
TPUTOHOMETPHUYECKUX (YHKIMHA (HONB3YysACh, TJe HEOOXOIUMO,

KQJIBKYIJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA
6 I'eomerpus
Hauanbnubie nonatus reomerpun. Touka, npsimas, OTpe30K, J1yd. Yron. Bugs
6.1 yrioB. BeprukanpHble W cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OyTOJbHUK. [lapannenbHOCTh U NepIeHANKYISIPHOCTD MPSMBIX
62 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETpPHH.
' IIpumepbl CHMMETPHUH B OKPYKAIOLIEM MHUPE
63 OCHOBHBIE TMOCTPOEHHUSI C TOMOIIBIO LUPKYISd W JIMHEHKH. TpeyrojbHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHOOeIpeHHBII M PaBHOCTOPOHHMH  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA W TIPU3HAKKH PABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' paBeHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa U NPU3HAKU MapaJUIENbHBIX NpAMbIX. CyMMa YIJIOB TPEYrOJIbHHKA.
' Bremnue yribl TpeyrojabHHUKa
[IpsmoyronbHbI  TpeyroabHUK. (CBOHCTBO MeEIHMaHbl MPSIMOYTOJIBLHOIO
6.7 TpEyroJIbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroyIbHBINA TPEYrOJbHUK C YIJOM B
30°
HepaBencTBa B reomeTpuu: HEpPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, Teopema O OousiblieM yriie Hu  OOJdbIIeH CTOpOHE
TpeyronbHuka. [lepneHauKyasap 1 HaKIOHHAs
6.9 ['eomerpuueckoe Mecto ToOYek. buccekrpuca yrina ©  CepeaUHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CcBoiicTBa. B3anmHoe
6.10 pacmoyioKeHue OKPYKHOCTH H npsmoil. KacarenpHas u  cekymas K
OKPY>KHOCTH
611 OxpyHOCTb, BHUCaHHas B yroj. BmucaHHas W omuMcaHHas OKPYXXHOCTH

TpEeYrojbHUKa




8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 I'eomerpus

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpsiMmoyronpHUK, pOMO, KBaApaT, UX MPU3HAKA U CBOKWCTBA

63 Tpanenus, paBHOOOKas Tparemus, e€ cBoiicTBa U npusHaku. [IpsmoyrompHas
' Tpamneuus

64 Merton yaBoenust Mmeauansl. LlenTpansHas cummetpus. Teopema Paneca u
' TEOpeMa O IPOIOPLIUOHAIBHBIX OTpe3Kax

6.5 CpenHue TMHUM TpeYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(hdumment noxodus. [IpusHaku mnOAOOHS
' TpeyrojabHUKOB. [I[puMeneHne nogo0us mpu pereHny NpakTHIecKuX 3a/1a4y
67 @opmynbl A8 IUIOMIAAM TPEYrojbHUKA, NapajersorpamMma, pomba u
' Tpaneuuu

6.8 CpoiicTBa mIomaae reomerpuueckux Guryp. OTHOIICHHE TIUIOIIAACH
' noJ0OHBIX pUryp

6.9 Beruncnenue miomanei TpeyrojlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pereHun
' IIPAKTUYECKUX 3a]a4

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpHUroHOMETpUYECKHE
¢ynkuuun yrinos B 30°, 45° u 60°

6.12 BrnucanHble W LEHTpajbHBIE YIUIBI, YIOJd MEXIY KacaTeIbHOH U XOpPIOH.
' VYTIibl MeXAYy XOpJaMHU U CEKYILIUMU

6.13 Brniucannsie 1 onvcaHHbIE YETHIPEX YTOJIbHUKHI

614 B3aumHoe pacronoxeHue IBYX OKpyxkHocTedl. KacaHuwe OKpy»XHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
. Cunyc, kocunyc, TanreHc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCTBO. DOPMYJIBI IPUBEICHUS
Pemienue tpeyronbHukoB. Teopema KOCHMHYCOB M Te€OpeMa CUHYCOB. Pelienue
6.2 IIPAKTUYECKUX 3aJad C MCIOJIb30BAHHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue moaoous. [1ogobre COOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema o nmpou3BeECHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bektop, mniuHa  (MOAynb) — BEKTOpa,  COHAIpPAaBJIEHHBIE  BEKTOPBI,
6.5 MIPOTUBOMOJIOKHO HANpaBJiEeHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEPALIMK HAaJl BEKTOpaMu. PaszioxeHue BeKTopa mo AByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHoe MpOU3BEIEHHE BEKTOPOB, MPUMEHEHUE IS
' HAaxO0>KJICHUS JIJTUH U YIJIOB
JlekapTOBBI KOOPAWMHATHI HA MIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJMHATax, epECEUeHNEe OKPYKHOCTEN U MpsAMBIX. MeTox KOOpAUHAT U €ro
MpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJTBHUKH
6.9 Jlnuna okpyxHOoCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE UIUH TyT
' OKPYKHOCTEHN
6.10 ITnomanp kpyra, cekTopa, CErMeHTa
611 JIBM>KeHHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (31eMeHTapHbIe
' npeactasieHus ). [lapamiensusiii mepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O
o0uero oopazosanus Ha ocHose ®PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluu HaJ MHOXECTBAMM;, YMEHHUE OIEepPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUKI, NPUMEHITh UX IPU PEIICHUU
3aJla4; YMEHUE HCIOIb30BaTh rpapuueckoe mpeICTaBICHHEe MHOKECTB
JUIS OMMCAaHMS pealbHBIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a7ay

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUSMMU: OIPEACICHHUE, aKCHOMa, TEOPEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIO3HAaBaTb MWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IMPHUMEPHl U KOHTPIPUMEpPBL, CTPOUTH

BBICKAa3bIBAHHA U OTPULAHHA BBICKA3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMU: HATYpAJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YHCJO, JEIMMOCTh HATypaJbHBIX YHCEJ, NPU3HAKU
JIETUMOCTH, LEJI0e YUCIIO, MOAYJIb 4YHcCia, OOBIKHOBEHHas Ipo0b U
JecaTu4Has ApoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE YHCIO, apu(PMeTHYeCKUH KBAJApPaATHBI KOPEHB;
YMEHHME  BBINOJHATH JEUCTBUSA €  4YHWCIAMHU, CpPaBHHUBATb W
YHOpAZOYMBATh YHCIA, MPEACTABIAThL 4YUCIA Ha KOOPAMHATHOU
IPSIMOW, OKpYIJIATh YHUCIA; yYMEHHE JAeNaTh INPUKUIKY W OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKa3aTENIEM,
apu(pMeTHYECKUI KBaJpaTHbI KOpEHb, MHOTOYIEH, ajredpandeckas
IpoOb, TOXXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH
Oosblle E€AMHUIBI; YMEHHME BBINOJHATH PACYETHI MO (opMysaM,
npeoOpa3oBaHusl ENbIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUM C KOPHAMHM, PA3NI0KCHHE MHOIOYJICHAa Ha MHOYKUTENH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (OPMYIT PAa3HOCTH KBaJpaToOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh NOHATHUSMU: YHCIOBOE PAaBEHCTBO, ypaBHEHUE C




OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OAHON MEPEMEHHOM, CHUCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeaMeTOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUI HM300paKeHUS peLIeHUN

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: QYHKIUS, rpaduk QyHKIIUU, HYIU
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HaUMCHbIIEE 3HAUCHHS
¢byHKIHY; yMeHHe OTIepUpPOBATH MOHITHSIMU: npsiMast
MPONOPIIMOHAILHOCTh, JTMHEWHAsT (YHKIUS, KBaJpaTHudHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHATBHOCTb, Mapaboia, Trumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, KCTIOIB30BaTh TPadUKH ISl ONIPEACIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/ad U3 APYTHX
Y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH, YMCHHE BBIPAKATh

(dbopMynaMu 3aBHCUMOCTH MEKy BETUYUMHAMU

YMenue ONepUpoOBaThH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckass  NPOTPecCUd;  yMEHHUe
WCIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3ajad, B TOM 4YHCIEe 3ajad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHnue pemars 3aaud pasHbIX THUIIOB (B TOM YHCIIE HAa IPOLIEHTHI,
JIOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3a]]a4i U3 00JIaCTH YIpaBJIE€HUS JIUYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABIIATh  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI IO YCJIOBHUIO  3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE W OICHHMBAThH IMPABIONOAOOHOCTD

MOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATUAMHU: (UTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPECHHBIH
U PABHOCTOPOHHUM TPEYTOJIbHUKH, IPSAMOYTOJbHBIM TPEYroJIbHUK,

MeiraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTONbHHUK,




napajuieniorpaMM, pomM0O, TpSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMmeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
XKU3HHM, Ha HAXOXJCHUE T€OMETPUUYECKUX BEIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOMCTB UTYp U (PaKTOB

10

YMeHHe omepupoBaTh TOHATHSMH: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapajUIeIbHOCTh W TEPHEHIUKYISIPHOCTh TMPSMBIX,
yrod MEXIy TNpSAMBIMH, TEPIEeHAUKYISAp, HAKIOHHAS, TPOCKIHS,
nogobue ¢puryp, moo0HbIe TPEYTOIBHUKHA, CHMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PAaBEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napauieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaroIeM MHUpe

11

YMeHue onepupoBaTh IMOHATUSAMM: JUIMHA, PpAaCCTOSIHUE, YTOJd
(BeMMuUMHA yIja, CUHYC U KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U IUIOMIAAU
MHOTOYT'OJIbHUKOB, JIJMHBI OKPY)KHOCTH W IUIOIIAJM Kpyra, oObema
IIPSIMOYTOJIBHOTO TAapaJUIeNENUIENa; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpPUroOHOMETPHUECKHE COOTHOLICHHUS  JUIA

BBIYMCIICHUS JUTMH, PACCTOSTHUM, IITONIaaeH

12

YMenne wu300pakarb IUIOCKHE (QUTYpBI W HX KOMOHWHAIUH,
NPOCTPAHCTBEHHBbIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M  OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OIMIMCAHUTIO

13

YMenue onepupoBaTh MOHATHSAMHU:  TNPSAMOYTojbHash  cHUCTEMa
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Yy4eOHBIX

IIPEAMETOB U peajbHOM JKU3HU

14

YMeHue omnepupoBaTh IOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee ¥ HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3oBHIBATH




MHpOpMAlLMIO, MPEJICTABICHHYI0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEaJbHBIX IPOLECCOB U
ABJICHUH; yMEHUE paclo3HaBaTh M3MECHUUBBIC BEJIMYMHBI B

OKPY’KaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIH OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTAPHOE COOBITHE (PJIEMEHTApHBI HCXO.)
CIIy4allHOTO OIbITA, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HAXOAWTb BEPOATHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BAaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAlOIIEeM MHUPE M B JKU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSIINN H3Y4EHHBIH METON JUIsl PELICHHS
3ala4¥, NPUBOJUTH NPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIJAIOIIHECS  PE3YJbTaTHI,
IIOJIy4YEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMUPHOU UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUNA

1 Yucna u BBIYUCICHUS

1.1 HarypanbsHble u nenbie yucina. [IpuzHaku 1eIMMOCTH LEIbIX YUCel

1 OObIKHOBEHHBIE W JECATHYHBIE  JpOOHM,  MpPOIEHTbI, OECKOHEUHBIE
' MepUOIUUECKHE Tpoou

13 Panmonanbubie  uymcna. Apudmernyeckue omepandd ¢ palMOHATbHBIMU
' YUCIaMHU

14 JleiicTBuTenpHble YHcla. ApUPMETHYECKHE OIMEpalii C JACHCTBUTEIHHBIMU
' YUCIaMHU

Ls [MpubnmxEéHHple BBHIYKUCICHHS, TpaBUia OKPYIJICHUS, MPHUKUIKA W OICHKA
' pe3yabTaTa BEIYMCICHUM

2 Anrebpandyeckue BhIpaXEHUS

2.1 bykBeHHbIE BhIpa)KeHUS (BRIPAKCHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C PAMOHAIBHBIM [MOKA3aTEJIEeM.
' CBoiicTBa cTENEHU

2.3 MHorouseHsl

2.4 Anrebpanyeckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
. apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU
3 VYpaBHEHMS 1 HEpaBEHCTBA

31 Lenple u npoOHO-parioHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTHU
' YpaBHEHUN

35 Llenbie u npoOHO-paloHaibHble HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBbIe OCIEN0BATEILHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN

4.2 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. dDopMmyna  CI0XKHBIX




MIPOLEHTOB

5 DyHKIUH
Oynknus, crnocoObl 3amanHus  GyHkumn. ['padux  dyakumm. OO6macTh
ompeiesieHUs 1 MHOXKeCTBO 3HaueHur ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKIHH. MakCUMyMbl U
MUHUMYMBl (yHKIMH. Hanbosbinee M HauMeHbllee 3HAUeHUE (YHKIMM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOTroyrojapsHUKN
7.4 OKpYKHOCTb U KPYT
7.5 N3MepeHne reoMeTpruueCKUX BEJTMYNH
7.6 BexTops! Ha TII0CKOCTH
8 BepositTHOCTB U cTaThCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. ['eomeTpusi: 7 - 9-¢ kiacchl: 0a30BbI YPOBEHb: YueOHUK; 14-¢
usnanue, nepepadoranHoe Aranacsia JI.C., byry3os B.®., Kagommes C.b. u np.

Axkunonepnoe ob6mectso «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET



KoHTpo1bHO-U3MepuTe/IbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalMM Mo MaTeMaTuke 3a Kypc 7 kiacca B popme BIIP

[IpoBepounass paboTa COCTOMT M3 JBYX 4YacTed M BKIIOYAET B ceOs
17 3amaHuii.

Yacts 1 cocroutr u3 3aganuu 1-11. B 3amanmax 1-5, 7, 8, 9.1, 10 u 11
clelyeT 3amucaTh TOJbKO OTBeT. [lonHoe pemieHue He SBISETCS OOBEKTOM
npoBepku. B 3agannu 6 HyKHO OTMETUTh TOUYKY Ha YUCJIOBOM MPSMOM, B 3a/IaHUU
9.2 HyHO BBITIOJIHUTh TOCTPOEHUS Ha rpaduke.

Yactp 2 coctouT u3 3aganuii 12—17. B 3aganusx yactu 2 00bEKTOM MPOBEPKU
SABJISIETCA TIOJIHOE€ PEIIeHHE, TO €CTh IOCJIEeJA0BAaTEIbHOCTh JEUCTBUH U
paccy X IeHul 00y4daronierocs.

KoaudukaTop nmpoBepseMbIx 3JIEMEHTOB COJIEpKaHuUs U TpPeOOBAHUN K YPOBHIO
MOJTOTOBKH O0OYYaIOIINXCSI

Kon IIpoBepsiemble 3J1eMeHTHI COAePKAHUS

1 Yuciia 1 BLIYUCJICHUS

1.1 | Apobu OOBIKHOBEHHBICE W MACCIATUYHBIC, MEPEXOJl OT OAHON (OPMBI 3amHCH IPOOeit
K gapyrou. IloHsATHe palMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHUE, YIOPAIOYMBAaHUE
paloHaIbHBIX YHCEI

1.2 | ApudmeTrnueckue NEHCTBUS C palliOHATBLHBIMU YHcliaMu. Pemenue 3a1a4d u3 peanbHOM
MPaKTUKHU Ha YacTH, Ha APOOH

1.3 | CteneHp ¢ HaTypaJbHBIM IOKa3aTeJNeM: ONpeE/AeieHne, TpeoOpa3oBaHie BBHIPAKECHUN Ha
OCHOBE OIIPE/ICTICHNUS, 3aIICh OOIBIINX YHCE

1.4 | IIpomeHTHl, 3aMKUCh MPOIICHTORB B BUJE APOOH U 1poOU B BUJIE MPOIEHTOB. Tpr OCHOBHBIE
3a/1aud Ha MPOIICHTHI, PEeIICHUE 3a/1a4 U3 PEATbHOU NMPAKTHKH

1.5 HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH, PA3JIOKCHHUC HA MHOXUTCIIN HATYPAJIbHBIX YUCCII

1.6 | PeanpHble 3aBUCHUMOCTH, B TOM YHCIIE MPsMas U 00paTHask MPONOPLHUOHATILHOCTH

2 | AuredpanyecKkue BbIpasKeHHs

2.1 | IlepemeHHBIC, YUCIOBOE 3HAYECHHE BBIPAKECHHS C MEpPEeMEHHOW. JlomycTUMBbIE 3HAYECHHS
IIEPEMEHHBIX

2.2 | IlpeacraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHIE (opmynbl. Bwrumcnenus
o ¢hopmysam

2.3 | IlpeoOpa3zoBaHue OYKBEHHBIX BBIPAXKECHUH, TOKAECCTBEHHO PAaBHBIC BHIPAKECHUS

2.4 | CBolicTBa CTENEHU C HaTypajbHBIM IIOKA3aTEIEM

2.5 OI[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTEIIeHh MHOTOYJICHA. CHO}KGHI/IC, BbIYUTAHUEC, YMHOKCHHUEC
MHOI'O4JICHOB

2.6 | @opMyJIbl COKpAIIEHHOTO YMHOKEHHUS: KBaApaT CYMMBI U KBaapaT pazHocTH. PopMyia
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOIrOWICHOB HA MHOXKUTEIIN

3 | YpaBHeHus

3.1 | YpaBHeHue, KOPEHb YpaBHEHHUsI, IPaBUIiIa IpeoOpa30BaHUs YpaBHEHUs, PABHOCHIIBHOCTh
YpaBHEHUI

3.2 | JIuHeiiHOE ypaBHEHUE C OJHON MEPEMEHHOM, YHUCIO KOPHEW JTMHEWMHOTO ypaBHEHUS,
pellIeHNE JIMHEHHBIX YPaBHEHUM

3.3 | CocraBieHHe ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PeleHre TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
YpaBHEHHI




3.4 | JluneiiHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €ro rpaduk
3.5 | Cucrema JBYyX JIMHEHHBIX YpaBHEHHUH C JByMs IepeMEHHbIMHU. PemeHue cucrem
ypaBHEHHI CcrIOCOOOM MOICTaHOBKH. [IpuMepsl pemieHns TeKCTOBBIX 3a/1ad ¢ MOMOILBIO
CHUCTEM ypaBHEHUU
4 | Koopaunatsl u rpadpuku. OyHKIUU
4.1 | KoopauHara TOUYKHM Ha MPSIMOU
4.2 | YucnoBble MPOMEXYTKH. PaccTossHre MeXy IBYMs TOUKaMU KOOPIUHATHOM MPSMOi
43 | [IpsmoyronpHas cuctemMa koopauHat, ocu Ox u Oy. Abcumcca U OpAMHATA TOYKH Ha
KOOPJAUHATHOM MIIOCKOCTH
4.4 | Ilpumepsl rpaduKoOB, 3aJaHHBIX popMynaMu. UTeHue rpa)ukoB peasbHbIX 3aBUCHMOCTEH
4.5 | Ilonsatue pynkuu. I'paduk pynxuun. CoiicTBa QyHKIMNA
4.6 | JTuneitnas ¢pynkuus, ee rpaduk. I'padux GyHKIHT y = |x|
4.7 I'paduaeckoe penieHre TUHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHHUI
5 BeposiTHOCTB M CTATHCTHKA
5.1 [IpencraBneHue AaHHBIX B BUAE TaONMI, TuarpaMM, rpadukoB. 3amoyiHEHUe TaOJuil,
YTeHHE U TOCTPOCHHE Iuarpamm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHme
rpauKoOB peadbHBIX MporeccoB. M3Bieuenne wHPOpMaMKM W3 aUArpaMM W TaOJUII,
HCII0JIb30BAaHNE U MHTEPIPETALUS JaHHbBIX
5.2 OnucarenpHasi CTaTUCTUKA: cpeHee apudmeTrnyeckoe, MeauaHa, pazMax, HauOoJbllee
M HauMeHbIlee 3HAaYeHHss Habopa YHWCIOBBIX JaHHBIX. llpumepsl ciyuaitHOH
M3MEHYMBOCTH
5.3 Cry4aliHbIl SKCTIIEPUMEHT (OIBIT) U ciiydaiiHoe coObiTue. BepostHocTs 1 yacToTta. Ponb
MaJIOBEPOSITHBIX U MPAKTUYECKU JJOCTOBEPHBIX COOBITHI B IpUpoJe U odmiecTse. MoHeTa
U UIpaJIbHAst KOCTh B TEOPUU BEPOSITHOCTEN
5.4 I'pad, Bepmmna, pebpo. Cremenb BepmuHbl. Ymcno pebep M cymmapHas CTENeHb
BepiuH. [IpencraBnenue o cBs3HocTH rpada. Lenn u mukiael. [yt B rpadax. O6xon
rpada (siiepoB myth). IlpeacraBnenue o6 opueHTHpOBaHHOM Trpade. Pemenue 3amau
C TIoMo1IIbI0 rpadoB
6 I'eomerpus
6.1 HavansHele monstus reomerpuu. Touka, NpsMas, OTPE3OK, JIyd. Yroi. Buasl yrios.
BepTtukanbueie U cMexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYrOJbHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOWM cUMMETpUH. [Ipumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHMSI C IMOMOILBIO LUPKYIs M JUHEHKH. TpeyronbHHUK. Bbicora,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA
6.4 PaBHOOE/IpeHHBII 1 PpABHOCTOPOHHMI TPEYTroIbHUKU. HepaBeHCTBO TpeyroibHIKa
6.5 CpoiicTBa W TPU3HAKKM PaBHOOEIPEHHOTO TpeyroyibHuka. Ilpu3Haku paBeHCTBa
TPEYrOJbHUKOB
6.6 CBolicTBa M IPU3HAKY MMAapaJIJIENbHBIX MpsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHenHue
YIJIBI TPEYTOJIbHUKA
6.7 [IpsmoyronbHbI TpeyroabHUK. CBOMCTBO MeIWaHbl MPSAMOYTOJBHOTO TPEYrOJIbHUKA,
IIPOBEJIEHHOW K rumoreHy3e. IIpu3sHaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYIOJIbHHUKOB.
[IpsiMoyTroNbHBIN TPEYTOJIBHUK € YTJIOM B 30°
6.8 HepaBeHcTBa B reoMeTpHn: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JJOMAHOM,

TeopemMa O OonblieM yrie W OoJbIIell CTOpOHE TpEYroibHUKA. llepneHauKymsp
Y HaKJIOHHAas




6.9 I'eomeTpuyeckoe mecto Touyek. buccekTpuca yriia M CepeIUWHHBIN NEPIEHAUKYISP
K OTPE3KYy KaK FeOMETPUUYECKHE MECTA TOUEK

6.10 | OKpyXHOCTb M KpyT, XOpAa M JUaMeTp, MX CBOWCTBAa. B3auMHOe pacmnonoxeHue
OKPY>KHOCTH M IpsiMOii. KacarenbHast U cexyIas K OKpy>KHOCTH

6.11 Oxpy>KHOCTb, BIIMUCAHHAs B yroJl. BrincanHas v onrcaHHasi OKPYKHOCTHU TPEyrojbHHUKa

[lepeuens mpoBepseMbIX TPeOOBAHWK K METANPEAMETHBIM pe3yiIbTaTaM OCBOCHWSI
OCHOBHOMW 00pa30BaTeIbHON TPOTrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMsI.

Kon IIpoBepsiemble TPeOOBaHMS K MeTaNpeAMeTHBIM pe3yJibTaTaM 0CBOEHUS
MPoBePSIeMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHuUs OCHOBHOTI0 00111er0 00pa3oBaHusA
1 ITo3naBaTesbHbIe YY ]|
1.1 bazoevie nocuueckue oeiiccmeusn
1.1.1 BrIABISTE 1 XapaKTEepU30BaTh CYIIECTBEHHBIC IPU3HAKH 00HEKTOB (SIBJICHU)
1.1.2 VYcranaBnMBaTh CyIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMK, OCHOBAHHMS JIJIsl 00-

OOIIEHUS ¥ CPAaBHEHUS, KDUTEPUH ITPOBOIMMOTO aHATU3a

1.1.3 C ydeToM mpeasioKeHHOM 3a7aud BBISBIATH 3aKOHOMEPHOCTU U MPOTUBO-
peuns B paccMaTpuBaeMbIX (pakTax, TaHHBIX W HAOIIOICHUSAX;

npejaraTb KpUTEPUH ISl BBISBIICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;
BBISBIIATH JeuuThl HHOOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTaBJICHHOU 3aJa4u

1.1.4 BbIsSIBISATE NPUYMHHO-CIIEICTBEHHBIE CBS3M MPU U3YYEHUU SBJICHHUIA U ITPOLIECCOB

1.1.5 Jlenate BBIBOJIBI C HCIIOJIB30BAHUEM JIENYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3aKIIOUEHUI 1O aHaJIOTuH; (OPMYIUPOBATh THUIIOTE3BI
0 B3aMMOCBSI3IX

1.1.6 CamocTosaTenbHO BBIOMpaTh CHOCO0 perieHus: yueOHOW 3amauu (CpaBHUBATDH
HECKOJIBKO BapHaHTOB PELICHUs, BHIONPATh HanOosee MOAXOAANINN C YIeTOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPUEB)

1.2 ba3zoevie uccneoosamenvckue oelicmeusn

1.2.1 [IpoBOaNTh MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBII
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
06"beKTa HU3YUCHUA, HNPUYINHHO-CJICACTBCHHBIX CBsI3¢ U 3aBUCHUMOCTEH
00BEKTOB MEXTy CO00#

1.2.2 OrneHrBaTh Ha MPUMEHUMOCTD M IOCTOBEPHOCTh HH(OPMAIINIO, TOTYyYECHHYIO
B X0JI€ HCCIIEIOBaHUS (IKCIIEPUMEHTA)

1.2.3 CamocrosaTenbHO (OPMYIUPOBaTH OOOOIIEHUS M BBIBOJABI MO pe3yibTaTaM
MIPOBEICHHOTO HAOJIOICHUS, OTIBITA, UCCIIE0OBAHUS; BIaIeTh HHCTPYMEHTAMHU
OLICHKH JOCTOBEPHOCTH ITOJTyYCHHBIX BBIBOJOB M 0000IICHNI

1.2.4 [Tporuo3upoBaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE IPOLECCOB, COOBITUI
U UX IOCIEACTBUS B AHAJOTMYHBIX WM CXOJAHBIX CHUTYalUsAX; BBbIIBUIaTh
MPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTAX

1.2.5 Hcnonbs30BaTh BONPOCH! KAK UCCIEA0BATEIBCKUNA HHCTPYMEHT II03HAHUS;
(bopMyIHMpOBaTh BONPOCH], (PUKCUPYIOILINE Pa3pblB MEXY PealbHbIM U jKeja-
TEJBbHBIM COCTOSIHUSIMU CUTYalluu, 00bEKTa; CAMOCTOSTEIILHO YCTAaHABIUBATD
HCKOMOE U JAHHOE;

(bopMHpOBaTh TUIIOTE3Y 00 UCTHHHOCTU COOCTBEHHBIX CYXKACHUH U CYXKICHUIN
IPYTHX; apTyMEHTUPOBATH CBOIO MO3UILNIO, MHCHHE

1.3 Paboma c unghopmayueii




1.3.1

IIpuMeHATH pa3nuyHble METOABI, WHCTPYMEHTBI M 3alpoOChl IIPU IIOUCKE
1 0TOOpe MH(POPMAIMU WIH JAHHBIX U3 UCTOYHUKOB C yYETOM MPESIOKEHHON
yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB

1.3.2

BeiOuparb, aHanmu3upoBaTh, CHCTEeMaTH3HpPOBaThb UM HMHTEPIPETUPOBATH
MH(POPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpecTaBICHNUS;

HAaXOJUTh CXOJHBbIE apryMEHThl (TMOATBEPXKAAIOIIME WA OIPOBEpraroiiue
OJIHY U TY € HUJICI0, BEPCHIO) B PA3IMYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX
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CamocTosATeIFHO  BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
uHGOpMAIMK U MJUTIOCTPUPOBATH PEIIAeMbIe 33]]aul HECIOXKHBIMU CXEMaMH,
TuarpaMMaMH, HTHOU rpauKoi U MX KOMOMHAIIMSMU

1.34

OneHuBaTh HAAEKHOCTH HHGOPMAIMM TIO KPUTEPHSIM, TMPEATIOKECHHBIM
Me1arornyeckuM paboTHUKOM MITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ hexkTuBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO

KommyHnukatuBabie YY /|

2.1

Obuwenue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pPEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTaX

2.1.2

B xome nuanora u (WiaM) OUCKYCCHM 3aJlaBaTh BOMPOCHI MO CYIIECTBY
o0cCy)KJIaeMOl TeMbl M BbICKa3bIBaTh WJICH, HAIICIICHHBIC Ha PEIICHHE 3a1a9d
U TIOJIZIepKaHue 01arokenaTeTbHOCTH OOIIEHMS;

COITOCTABJIATh CBOM CYXICHHS C CY)KICHUSAMH JIPYTHMX YYaCTHHKOB JUAJIOTa,
OOHAPYKUBATh PA3TUYHE U CXOACTBO MO3UIIHIA

2.1.3

[TyGnu9HO MpencTaBIsATh Pe3yabTaThl BBITOJHEHHOTO OMNbITa (3KCIICPUMEHTA,
HCCTIEIOBAHMS, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUICHHS C y4YeTOM 3a7ay Ipe3eH-
Talli U OCOOCHHOCTEH ayJWTOPUH M B COOTBETCTBUU C HHUM COCTaBIISATH
YCTHBIC W THUCBMCHHBIC TCKCTbI C HUCIIOJIB30BAHUCM HIIIIOCTPATHUBHBIX
MaTepHaioB

2.1.4

Bocnpunumate u GopmMynupoBaTh CyKIACHHS, BbIpaXkaTh SMOLIMH B COOTBET-
CTBUHU C LIETSIMU U YCIOBUSMHU OOIICHHS;

pacmo3HaBaThb HeBepOalibHble CpEACTBA OOIEHUS, IOHMMAaTh 3HAYCHUE
COLIMATFHBIX 3HAKOB, 3HATh W PACIO3HABATH MPEANOCHUIKA KOH(IMKTHBIX
CUTYallui U cMsr4aTh KOH(DIUKTHI, BECTU MEPETOBOPHL;

MMOHUMATh HAMEPEHUS IPYTHX, MPOSIBISTh YBAKUTEIBHOE OTHOIIEHHE K COOe-
CE/IHUKY U B KOPPEKTHOU popme popmynrpoBaTh CBOU BO3PAKECHUS

2.2

Coemecmnasn oeamenibHOCHb




2.2.1

[ToHrMaTh ¥ UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOMN
paboThl TpU pEHICHHH KOHKPETHOH MpoOJieMbl, 00OCHOBBIBATH HEOOXOIH-
MOCTb TMPUMEHEHHUS TPYNNOBbIX (QOPM B3aUMOJCHCTBUS TpPHU pEHICHUU
MMOCTaBJICHHON 3a1auM;

MPUHUMATD 11€JTb COBMECTHOM JESITETbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS
Mo €€ JOCTH)KCHHIO: PacCHpeleNsiTh pOJM, IOTOBapHBATHC, OOCYXKIATh
MIPOLIECC U Pe3yNIbTaT COBMECTHOM paboThI;

yMeTh 0000IIaTh MHEHHUS HECKOJBKUX JIIOJeH; MpOsBIATh TOTOBHOCTH
PYKOBOJUTB, BHITIOJHATH OPYUYEHHUS, TOAUYNHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, OMpPENeNsiTh CBOI POJIb
(c ydeToM TpENNOYTEHUH W  BO3MOXKHOCTEH  BCE€X  yYaCTHHUKOB
B3aUMOJCICTBUSA), pacOpelesaTh 3aJaud MEXIy UIeHaMHU KOMaHbI,
y4acTBOBATh B TPYMNMOBBEIX (GopMax padoThl (0OCYkIeHUsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U HHEIC);

BBITIOJIHATH CBOIO YacTh pabOThl, OCTUraTh KauyeCTBEHHOTO pe3yjbTaTa IO
CBOEMY HAMpaBJICHUIO U KOOPAUHUPOBATH CBOU JIEHCTBHUS C IPYTUMHU YICHAMHU
KOMaH/IbI;

OILICHUBATh KAa4eCTBO CBOETO BKJaJa B OOMIMA TPOAYKT MO KPUTECPHUSIM,
CaMOCTOSITENTbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;
CpaBHUBATb PE3yJNbTaThl C MCXOAHOM 3ajaueld W BKJIAJ KaXJAOro WieHa
KOMaHbl B JIOCTH)KEHUE PEe3y/bTaTOB, pa3leisiTh cepy OTBETCTBEHHOCTH
Y TIPOSIBISTH TOTOBHOCTH K MPEAOCTABICHUIO OTUETA TIEpE] TPyNoi

Peryasitusubie YY/{

3.1

Cwnoopzan uzauusn

3.1.1

BrisBnsTh po0eMBbl 1Sl peIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYaAIUIX;
CaMOCTOATCIIBHO COCTAaBJIATH AJTOPUTM PCHICHUA 3a1a4u (I/IJ'II/I €ro ‘IaCTB),
BBIOMPATH CIIOCO0 pelieHus yIeOHOH 3a/1au C y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh NpeJiaraéMble BapUaHThI
peleHui

OpueHTHPOBATbCS B PA3NIMYHBIX MMOJXOAAX NPUHATUS pELICHUH (MHIMBU-
IOyalbHOE, IPUHSTHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUH TPYIIIOi);
COCTaBJIATh IJIaH JEHCTBUM (IUIaH peanu3aluy HAaMEUYEHHOI'O alropuTMma
peleHws ), KOPPEKTUPOBATh MPEITI0KCHHBIN ATOPUTM C YIETOM MOJTyUCHHS
HOBBIX 3HaHUH 00 N3yuaeMOM OOBEKTE;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camokonmpoip

3.2.1

Bnanets cnocobamu caMOKOHTPOJIS, CAMOMOTHUBAILINH U pedIeKcHn

3.2.2

BHOCUTH KOPPEKTHBHI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
M3MEHMBIINXCS CUTYallUi, YCTAHOBIIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEN

3.23

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYyalluu U IpejjiaraTh IJ1aH ee U3MEHEeHMUS,
YYUTBIBATh KOHTEKCT U IPEABUNETE TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh
MpU pelleHny y4eOHOH 3ajauu; aJanTUPOBATh PEUICHHE K MEHSIOIINMCS
00CTOSATEILCTBAM;

OOBSCHATh MPUYHMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pe3yNIbTaTOB JIEATENb-
HOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOIUTh MIO3UTUBHOE
B MPOU3OMIEANICH CUTyaIUH;

OLCHUBATL COOTBCTCTBUC PLC3YyJibTaTa LCIIN U YCIIOBUSAM

3.3

3M0uu0HaJleblﬁ uUuHmeslieKkm




3.3.1 Paznuvare, Ha3bpIBaTh U yMPaBISATH COOCTBEHHBIMU AMOIMSMU U 3MOLHSIMHU
ApYyrux;

BBISIBIIATh U aHATM3WPOBATH IPUUMUHBI SMOITHUH;

CTaBUTHh CGGSI Ha MECTO I[pyFOFO YCJIOBCKA, IOHUMATh MOTUBLI U HaMepeHI/IH
ApYyroro;

PETYIHUPOBATH CIIOCOO BBIPAKEHUS SMOLIUN

3.4 Hpunamue ceda u opy2ux

3.4.1 Oco3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €M0 MHEHHUIO;
MPHU3HABAThH CBOE MTPABO HA ONIMOKY U TaKOE ke IIPaBO JPyroro;
NpUHUMATh ce0s U APYTUX, HEe OCYXKIas;

OTKPBITOCTH CE0€ U IPYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

[lepeueHr  mpoOBepsIeMBIX  MPEAMETHBIX  PE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
0o0pa3oBaTenpHON MPOTpaMMBl OCHOBHOTO 00mIero oOpa3oBaHus (COOTHECEHBI C
METanpeIMETHBIMU PE3yJIbTaTaMH)

Kon IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUS Meranpen-
NpoBepsieMoro OCHOBHO# 00pa30BaTeJILHON NPOrpaMMbI OCHOBHOT'O MeTHbI’
pe3yJjbTara o0mero odpasoBanus pe3yJbTar
1 Yuciia 1 BbIYMCICHUA
1.1 BoInoniHATh, co4eTras yYCTHbIE U INHCBMEHHBIE IPUEMBI, MII 1.1
apudMeTHUecKue NeHCTBUA C pallHOHAIBHBIMU YHCIaAMU
1.2 HaxomuTe 3Ha4YeHWsT YHCIOBBIX BbIpaKeHUM; mpuMensaTs | MIIT1.1; 1.3
pa3HooOpa3Hble CIOCOObI M MPHUEMbl BBIYMCICHUS 3HAUYCHUM
IpOOHBIX  BBIPAKEHUW,  COJEP)KAIUX  OOBIKHOBEHHBIE

U IeCATUYHBIC ApoOu

1.3 [Tepexomuts oT omHON (opmbl 3amucu yucen k napyrou | MIT1.1; 1.3
(mpeoOpa3oBBIBaTh JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB)

1.4 CpaBHUBATH U yNIOPSA0YMBATh PallMOHAIbHbBIE YMCIIa MIT1.1; 1.3

1.5 OKpyriaTh yucia MIIT1.1; 1.3

1.6 BbINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BbruaucieHuit, | MII 1.1; 1.3;
OIIEHKY 3HAYEHWM YHCIOBBIX BBIPAKECHUU. BBINOIHATH 3.2
JENCTBUS CO CTENEHSIMHU C HATypaJIbHBIMU I10Ka3aTeIsIMU

1.7 [IprMeHsATh MPU3HAKU JEITUMOCTH, Pa3JIOKEHUE HA MHOXH- MIT1.1; 1.3
TEJIN HATypaJIbHbIX YHUCEII

1.8 PemaTte mnpakTUKO-OpHEHTHpPOBaHHBIE 3adaud, cBs3aHHble | MII 1.1-1.3;
C OTHOLICHMEM BEIMYMH, HPONOPLHUOHAIBHOCTHIO BEIHYMH, 32

MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a7a4
C YYETOM OTrpaHUYCHHH, CBA3aHHBIX CO CBOMCTBaMHU pac-
CMaTpUBaEMbIX 00BEKTOB

2 Auredpanyeckue BbIPasKeHHs

2.1 Hcrnonp3oBaTh anredOpanveckyrd TEPMUHOJIOTHIO U cuMBoiu- | MIT 1.1; 1.3
KY, IPUMEHSTH €€ B IPOIIecce OCBOEHUS yueOHOro MaTepuaia

22 Haxonute 3HaueHHst OYKBEHHBIX BBIPAXCHUN MPHU 3aJaHHBIX MII 1.1
3HAYEHUSAX NTEPEMEHHBIX
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BoimonHATe mpeoOpa3zoBaHusl LEJNOTO BBIPAKEHHS B MHOTO-
YqJICH HpI/IBeI[eHI/ICM HOI[OGHBIX cJlara€MbIX, paCKpLITI/IGM
CKOOOK

MII 1.1

24

BBINONMHATE YMHOXKEHUE OZHOYICHA Ha MHOTOYIEH U MHOIO-
YJieHa Ha MHOTOYICH, IPUMEHATh (POPMYIIBI KBaApaTa CyMMBI
U KBaJpara pa3HOCTU

MII 1.1

25

OCYH_ICCTBJIHTB pa?)JIO)KCHI/Ie MHOTI'OYJICHOB Ha MHOXUTCJIN
C TOMOIIBI) BBEIHECEHHS 3a CKOOKHM OOIIEro MHOMKUTENS,
TPYNIIUPOBKH CJaraeMblX, NpUMEHEHUs (HOpMYJT COKpalleH-
HOTO YMHOKEHUS

MIT1.1; 1.3

2.6

[TpumensTh mnpeoOpa3oBaHHsS MHOTOYJICHOB JUIS PEIICHUs
PAa3IMIHBIX 3ada4 W3 MATCMATHUKH, CMCIKHBIX HPCIAMCTOB,
pEAIbHOM MPaKTUKU

MIT1.1; 1.3

2.7

Hcnons30BaTh CBOMCTBA CTEIEHEH ¢ HATYpaJbHBIMM IIOKa3a-
TEJISIMU /17151 IPe0Opa30BaHMs BHIPAKESHUH

MII 1.1

YpaBHeHHUS U HEPABEHCTBA

Pemiate nuHEWHBIE YpaBHEHUS C OJHOW TEPEMEHHOM,
NpUMEHAA IIpaBUjla IIEpeXoJa OT MCXOAHOIO YpaBHEHUSA
K paBHOCWIbHOMY eMmy. IIpoBepsATb, SBISETCS JH YUCIIO
KOpPHEM ypaBHEHUS

MIT 1.1;3.2

3.2

[IpumensTh rpaduyeckre METOIbl MPU PELICHUH JTMHEUHBIX
YpaBHEHUH U UX CUCTEM

MIT 1.1; 1.3

3.3

[MonGupaTh mpUMeEpHI Map YHUCEN, SBISAIOMUXCSA PEIICHUEM
JMHENHOTO YPaBHEHUS C IBYMs IIEPEMEHHBIMU

MIT 1.1; 1.2;
3.1

3.4

CtpouTh B KOOPJIWHATHOM TUIOCKOCTH TpaduK JIMHEHWHOTO
YpaBHEHHS C JBYMsI NMEPEMEHHBIMH; IOJIB3YSICh TIpaduKoM,
MPUBOJIUTH MPUMEPHI PELICHUS] YPABHEHUS

MII 1.1-1.3;
3.1

3.5

Pemate cuctemMbl ABYX JIMHEHHBIX YpPaBHEHUW C ABYMSA
MIEPEeMEHHBIMH, B TOM YHUCIIE TpadhudecKu

MIT 1.1-1.3

3.6

CocTaBnATe M pelmaTh JUHEHHOE YPaBHCHUE WIM CUCTEMY
JMHENHBIX ypaBHEHUH 10 YCIIOBHIO 33]1a4M, MHTEPIPETUPOBATh
B COOTBETCTBUU C KOHTEKCTOM 3aja4y IIOJyYCHHBIN PE3yJIbTaT

MII 1.1-1.3;
32

Koopaunarts! u rpadpuxu. @PyHkuuu

N300pakaTth Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBET-
CTBYIOILIME 33/IaHHBIM KOOPAWHATAM, JIy4d, OTPE3KHU, UHTEPBAIIbI;
3aMUChIBATh YHCIOBbIE POMEXKYTKHU Ha aNreOpanyeckoM s3bIKe

MIT1.1; 1.3

4.2

OTMmedaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpJAHHATaM

MIT1.1; 1.3

4.3

Crpouts rpaduku auHEHHBIX (yHKUMHA. CTpouTh rpaduk
bysxumn y = x|

MIT 1.1; 1.2

44

OmnuchIBaTh € MOMONIbIO (YHKIUI H3BECTHBIC 3aBHCUMOCTH
MEXKIy BEIMYMHAMH: CKOPOCTb, BpPEMs, PAcCTOSHUE, IICHY,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIILHOCTD, BpeMsi, 00beM
paboThI

MIT1.1; 1.3

4.5

HaxoauTe 3HaueHne GyHKIIMU 10 3HAUEHUIO €€ apryMeHTa

MIT 1.1; 1.3

4.6

[lonumath rpadudeckuil crocod MPEICTaBICHUS U aHAIN3a
uH(popManmu, U3BIEKaTh U UHTEPIPETHPOBATh MH(OpMALINIO
U3 TpaMKOB PeaJbHBIX MPOIIECCOB U 3aBUCUMOCTEH

MIT 1.1-1.3;
3.1;3.2




BeposiTHOCTB M cTATHCTHKA

Yutate wuHGOpMALMIO, MPEICTABICHHYIO B TaOnMIax, Ha
qUarpamMmax; MpeicTaBlsATh JaHHBIC B BUJE TAOJHIl, CTPOHUTH
JIUarpamMmbl  (CTOJIOMKOBBIE (CTONOYATHIE) W KPYroOBbIE) TIO
MacCUBaM 3HAYECHU I

MIT 1.1-1.3

5.2

OnucelBaTh U MHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JAH-
HbIE, IPEJICTABJICHHBbIE B TAOIMIIAX, HA JUarpaMMax, rpadukax

MIT 1.1-1.3;
3.1

5.3

Hcnonb3oBaThb AJI1 OMMCaHUA JaHHBIX CTATUCTUYCCKUC XapaK-
TEPUCTUKH: CpelHee aprudMeTHIeCKoe, MeInana, HanbobIIee
U HAMMCHBUICC 3HAUCHUS, pa3Max

MII 1.2; 1.3

5.4

HNmers mpencraBiieHHEe O CIyd4alHOM W3MEHYMBOCTH Ha
npUMepax LeH, (pU3NYECKUX BEIMYUH, aHTPOIIOMETPUUYECKHX
JIAHHBIX, UMETh IPEJICTABICHUE O CTaTUCTUYECKON yCTOMYH-
BOCTH

MIT 1.1; 1.3

I'eomerpus

Pacno3naBate M3ydeHHbIE reoMeTpUUecKue (UTyphl, orpene-
JATh WX B3aUMHOE PpaCIOJIOKEHUE, M300pakaTb TI'€OMETpH-
Yyeckue (UIyphl, BBIIOJIHATh YEPTEKU IO YCIOBHUIO 3a7auH.
W3mepsaTe nuHENHBIE W YIVIOBbIE BeIW4YUHBL. Pemats 3anauu
Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEIMYUH YIJIOB

MIT 1.1; 1.3

6.2

Jenate rpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH
IPEIMETOB B peaIbHON JKU3HH, pa3MEPOB MIPUPOTHBIX OOBEKTOB.
PaznuuaTh pazMepsl 3THX 00BEKTOB 110 MOPSAKY BETUUNHBI

MIT 1.1-1.3

6.3

CTpouTh 4epTekH K FTeOMETPUUYECKUM 3a7jauam

MII 1.2; 1.3;
3.1

6.4

[lonb3oBaTbecsi  NMpU3HAKaMM — PaBEHCTBA  TPEYTOJIBHUKOB,
UCIIOJIb30BaTh NpPU3HAKM M CBOWCTBA paBHOOEAPEHHBIX
TPEYrOJIbHUKOB IIPU PEILIEHUH 3a1a4

MIT 1.1-1.3

6.5

HpOBOI[I/ITL JIOTUYCCKUC PaACCYKACHUA C HCIIOJIBb30BAHUCM
TE€OMETPUICCKUX TEOPEM

MIT 1.1-1.3;
3.1

6.6

[Tonb30BaThcA MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX Tpe-
YTOJIbHUKOB, CBOMCTBOM MEJIMAHBI, TPOBEACHHOU K TUIIOTEHY3€
OPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX
3a1a4y

MIT 1.1-1.3

6.7

OnpenensaTs MapayieNbHOCTh NPAMBIX C MOMOLIBIO YIJIOB,
KOTOpbIe 00pa3yeT ¢ HUMU cekymas. OnpeaensaTh napauienb-
HOCTh IPAMBIX C MOMOLIBK) PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsiMOil

MIT 1.1-1.3

6.8

Pemath 3a1auun Ha KIeT4aTOM Oymare

MIT 1.1; 1.3

6.9

[IpoBOIUTH BHIYHMCIICHUS U HAXOJUTh YHCIOBBIC M OyKBEHHBIC
3HAUEHUS YIJIOB B TIEOMETPUYECKHMX 3aJadax C MCIOJIb30-
BAHHEM CYMMBI YIJIOB TPEYIOJbHHUKOB M MHOI'OYTOJBHUKOB,
CBOWCTB YIJIOB, OOpa30OBaHHBIX TMpPH TEPECEUCHUH JIBYX
napajuiebHBIX MpPAMBIX CeKyllel. Pemars npakTtuyeckue
3a/1a4i Ha HaXOXKICHHUE YTIJIOB

MIT 1.1-1.3

6.10

Brnanerb MOHSATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
ompeneNsaTh OMCCEKTPHUCY YIJIa M CEePeAMHHBIN MEepPHEHINKY-
JSIp K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK

MIT1.1; 1.3




6.11 DopmMyIHpOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, xopabl MIT 1.1; 1.3
U JUaMeTpa OKPYKHOCTH, IIOJb30BATHCSI MX CBOMCTBAMH.
YMeTb IPUMEHATH 3TH CBOWCTBA IIPU PELICHUU 3a1a4

6.12 Bnagers noHATHEM ONMCAaHHOW OKOJIO TpeyrojbHUKa Ookpyx- MII 1.1; 1.3
HOCTH, YMETb HaXxoAuTh ee LeHTp. llomb3oBaThes (axramu
O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYroJbHHUKA MEPECEKAIOTCS
B OJTHOH TOYKE, U O TOM, 4YTO CEPEJUHHbIE NEPHEHIUKYIISAPbI
K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE

6.13 Brnagers mnoHsATHMEM KacaTelbHOW K OKpPY)KHOCTH; moib3o- MII 1.1; 1.3
BaTbCAd TEOPEMOM O MEPNEHAUKYIIPHOCTH KacaTelIbHOU
U paauyca, IPOBEACHHOIO K TOUKE KaCaHUs

6.14 [Tonb30BaTbesl MpocTEHIIMMU TeOMeTpUuecKUMU HepaBeHeT- MII 1.1; 1.3
BaMH, TOHUMATh UX NMPAKTHUECKUI CMBICIT

6.15 [IpoBOIUTH  OCHOBHBIE  T€OMETPUYECKHUE noctpoenus MII 1.1-1.3;
C IIOMOIIBIO LIUPKYJIS U JIMHEHKH 3.1

Pacnipenesienne 3aganuii NpoBepoOYHOil pad0THI 10 MO3MIMSAM KoAU(pHUKATOPA

Ne | IlpoBepsiemblii IIpoBepsiemble IpeAMeETHBIE Kon Ypo- | Makcu-
3JIEMEHT pe3yJIbTaThl KT/ BeHb | MAJIbHBIH
coJlepRaHus K9C |caoxk- | 6aaia3a
HOCTH | BBINOJIHE-
HHUE
3alaHuA
Yacrs 1
1 |Uucna wu  BbI- | BeimonHATh, couerast yCTHbIE U UCbMeEH- | 1.1; b 1
YHCIICHUS HbIE TIpUEMBI, apumeTndeckue aencteus | 1.2/1
C palMOHAJILHBIMU YHCIIAMHU.
Haxomuts 3HAYEHUs YHCJIOBBIX

BBIPQKCHHI; MMPUMEHATh Pa3HOOOpa3HbIC
CrocoObl M TIPHEMBbl BBIYUCIICHUS 3Haue-
HUW IPOOHBIX BBIPAKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE IPOOH

2 | BeposiTHOCTB Yurath mHpOpMaNMIO, MpeacTaBieHHylo | 5.1; 5.2; b 2
U CTATACTHUKA B Ta0nWIax, Ha AWarpammax; npeacras-| 5.3/5
JSTh JAaHHBICE B BHJIE TAOJHI], CTPOUTH
JIuarpaMmbl (CTOJIOMKOBBIC (CTOJIOUATHIC)
U KPYTrOBbI€) [0 MAaCCHBaM 3HA4YCHUH.
OnuceiBaTh U UHTEPIPETHUPOBATH peaiib-
HBIC YHUCIIOBBIC TAaHHBIC, MPECTABICHHBIC
B Ta0NHIaxX, HA JUarpaMMax, rpadukax.
Hcnonb30Bath Aisi ONMUCAHUS JTAHHBIX
CTaTHUCTUYECKUE XapPaKTEPUCTUKU: Cpell-

Hee apudMeTHIecKoe, MeraHa,
HauOoJblllee W HAUMEHbIlIee 3HAUYEHUS,
pa3zmax
3 | Yucna u Berumc- | Pemath MPaKTUKO-OpUeHTUpoBaHHbIe | 1.8/1 b 1
JICHUS 3aJauM, CBSI3aHHBIE C OTHOIICHHEM

BEJIMYNH, IPONOPLUOHAIBHOCTHIO BEIH-
YUH, TMPOLIEHTAMHU; WHTEPIPETUPOBATD
pe3ysnbTaThl pPELIEHUs 3aJad C Y4ETOM
OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 00OBEKTOB




BepostHOCTB
Y CTaTHCTHKA

OnucelBaTh U MHTEPIPETUPOBATH PEallb-
HBIC YUCJIOBBIC JAHHBIC, MIPCACTABJICHHBIC
B Ta0nHIlaxX, Ha JUarpaMMax, rpadukax

5.2/5

YpaBHeHust

Pewats nuHeElHBIE ypaBHEHHMS C OJHOM
IIEPEMEHHOI, IIPUMEHSIS IIpaBUIIa
nepexoja OT MCXOJHOTO YypaBHEHMs
K paBHOcHIbHOMY eMmy. lIposepsrs,
SIBJISIETCS JIM YUCIIO KOPHEM YPaBHEHUS

3.1/3

Koopaunatst
U rpaduky.
OyHKINUU

N3o0pakaTh Ha KOOPAWHATHOM MpsSMOU
TOYKH, COOTBETCTBYIONIME 3aJaHHBIM
KOOpJIHATAM, JIy4YH, OTPE3KU, HHTCPBAJIBI;
3alUCBhIBATh YHCJIOBBIC TPOMEXYTKH Ha
anreOpandecKoM sI3bIKe.

OTMmedaTh B KOOPAMHATHOM TIJIOCKOCTH
TOYKH TI0 3aJ[aHHBIM KOOPJAUHATAM

4.1;
4.2/4

I'eomerpus

PemaTh 3a1auun Ha KIeT4aTOM Oymare

6.8/6

I'eomerpus

Pacnio3HaBath U3y4eHHBIE T'€OMETpU-
yeckue  (QUTYpBI,  ONpEACNATh WX
B3aMIMHOE PACIOJIOXKEHUE, H300pakaThb
reoMeTpuueckre (UTYpPHI, BBIMOJTHATH
YEPTEKU MO YCIOBUIO 3agaun. M3mepsaTh
JIMHEHBIE U YTJIOBbIE BEIWYUHBI. PemaTh
3a/1aud Ha BBIYUCIICHUE JUIMH OTPE3KOB
Y BEJTUYMH YTJIOB.

[IpoBoAWTH BBIYMCIEHUS U HAXOJUTh
YUCJIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB
B TE€OMETPUYECKUX 3a/Jauyax C HCHOJIb-
30BaHHEM CYMMBI YTJIOB TPEYTOJbHHKOB
U MHOTOYTOJbHUKOB, CBOWMCTB YIJIOB,
00pa3oBaHHBIX MPH TEPECEUYCHUU NIBYX
napajuieIbHbIX MPSIMBIX CeKyuiei.
Pemate  mpakTHueckue 3amauyd  Ha
HAXOJICHUE YTJIOB

6.1,
6.9/6

Koopaunatst
U rpaduky.
OyHKINUU

[Tonumats rpadudeckuit croco0
IpE/ICTaBICHUS U aHalINM3a WHQOpPMAINH,
U3BJICKaTh M WHTEPIPETUPOBATh HH(}OP-
Manuio U3 rpauKoOB peajbHBIX MpOoIec-
COB ¥ 3aBUCUMOCTEMN

4.6/4

10

AnreOpandeckue
BBIPKECHHS

Haxonuts 3HAYEHUS OYKBEHHBIX
BBIPQKEHUI TPH 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BeimonHATE  1IpeoOpa3oBaHUs  [IEJIOTO
BBIPAXKCHUA B MHOI'OYJICH INPHUBCIACHHCM
MOJIOOHBIX CJIAraeMBIX, PACKPBITHEM CKOOOK

2.2;
2.3/2

11

BepostHocTh
U CTaTUCTHUKA

OnwuceBaTh U WHTEPIPETHPOBATH Peatb-
HBIC YUCJIOBBIC JAaHHBIC, MPCACTABJICHHBIC
B Ta0nHIlaX, HAa JUarpaMMax, rpadukax

5.2/5

YacThb 2

12

YpaBHeHust

Pemiate  cuctembl  IByX  JIMHEHHBIX
YpaBHEHUH C JBYMs TEPEMEHHBIMH,
B TOM 4YHCIIe Tpauaecku

3.5/3
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Yucna u
YUCJIICHUA

BbI-

Pemats MPaKTUKO-OpHEeHTUPOBaHHbIE |1.8/1

3aJa4H, CBA3aHHBIC C OTHOILICHUECM BCIIU-
YUH, MPOMOPIMOHATBHOCTBIO BEJIUYHH,
MPOLIEHTaMU; UHTEPIIPETUPOBATE PE3YIILTaA-
TBI PEIICHHS 33139 C YIE€TOM OrPaHUYCHHH,
CBSI3aHHBIX CO CBOMCTBaMH paccMaTpHuBa-
€MBIX 00BEKTOB

14

I'eometpust

Pacno3naBaTh M3ydeHHBIE TeoMmeTpu- (0.1; 6.5;
yeckue (pUrypsl, onpeneniaTth ux B3auM- 6.7/6

HOE pacrosioxkeHue, n300paxarb
reoMeTpuueckue (QUrypbl, BBIIOTHSITH
YEpTEKH MO YCIOBHIO 3anaud. M3mepsaTs
JIMHEMHBIE U YTIJIOBbIE BEIUYUHEBI. Pemars
3a/layd Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJIUYMH YIJIOB.

[IpoBOINUTE JIOTMYECKHE PpPaCCYX ACHUS
C HCIOJb30BAHUEM  T'€OMETPUUYECKUX
TEOPEM.

Onpenenstb MapauieNbHOCTh  MPSIMBIX
C MOMOIIIBIO YTJIOB, KOTOphIE OOpa3yer
¢ HuMM cekymas. OmnpenensiTe napa-
JENBHOCTh  MPSAMBIX C  [OMOUIBIO
paBEHCTBA pPAaCCTOSAHUN OT TOYEK OJHOM
NPSMOM 10 TOYEK JPYror MpsMoi

15

Yucaa wu
YUCIIEHUS

BbI-

Pewats MIPAKTUKO-OpUEHTHpOBaHHbIE [1.8/1

3aJauM, CBSI3aHHBIE C OTHOIICHHEM
BCJIMYHMH, IMPOMOPHUOHAIBHOCTBIO BCIIU-
YUH, TMPOLIEHTAMHU; WHTEPIPETUPOBATD
PE3YyJIbTaThl PCHICHUA 3aJa4 C YUCTOM
OTpaHUYEHUH, CB3aHHBIX CO CBOMCTBAMHU
paccMaTprBaeMbIX 00OBEKTOB

11

16

I'eomerpus

Pacnio3HaBaTb  HM3y4eHHBIE TI'€OMETpPHU-
yeckue (pUrypsl, OnpenesiarTh UX B3auM-
HOE pacIOJIOKEHUE, U300paXkaTb reome-
TpUYECKHE (PUTYPBI, BBIMOIHATE YEPTEKHU
[0 YCJIOBHUIO 3anauu. M3MepsATh JIMHEU-
HBIE U YIJIOBBIC BEIMYMHBL. Pemars 3anaun
Ha  BBIYKMCIEHME  JUIMH  OTPE3KOB
Y BEJINYUH YIJIOB.

[IpoBOAWTH JIOTMYECKUE PACCYXKACHUS
C  HCHOJB30BAHUEM  TIE€OMETPUYECKHUX
TEOPEM.

Bnagere NOHATHEM TIe€OMETPUYECKOIO
MecTa  TOYeK. YMETb  OIpeNensaTh
OucceKkTpucy yria W CEpeAMHHBIN
NEePHNEHIAUKYJIAp K OTPE3Ky  Kak
TEOMETPUUYECKUE MECTA TOYEK

6.1; 6.5;
6.10/6

17

Yucaa wu
YUCIIEHUS

BbI-

[IpumeHsTh  HpHU3HAKM  JAETUMOCTH, |1.7/1

pa3ioKeHUe Ha MHOXKUTEIM HaTypalb-
HBIX YHCET

11

Bcero 3ananuii — 17, u3 HUX 1o ypoBHio cioxnoctu: b —14; I1—3.
MakcumanbHBIN IEpBUYHBIN Oamt — 25




PacnpeneJieHue 3a1aHuil IPOBEPOYHOI pA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne | YpoBeHb Ci10:KHOCTH KoanuecTBoO MaxkcuMaJIbHbI IIpoueHT Mmakcu-
3aJaHul 3aJaHui NepBUYHBIN MAaJIbHOI'0 IEPBUYHOIO
o0asa 0aJ1j1a 32 BBINIOJTHEHHE

3aJJaHUH JaHHOI'0
YPOBHS CJI05KHOCTH
0T MAKCHUMAJILHOT0
MePBUYHOIO 0asIa
3a BCIO padory

1 | Bazosslii 14 20 80
2 | IloBplIeHHBIH 3 5 20
Utoro 17 25 100

Cucrema OLEHUBAHUA BBINOJHEHUS OTAEJbHBIX 3aJlaHUIl U TPOBEPOYHOM
padoTHI B IEJIOM

BepHoe BbimosniHeHUE Kaxaoro u3 3aganuid 1, 2 (mysktel 1 u 2), 3-8,
9 (mynktol 1 u 2), 10, 11 onienuBaetcs 1 Ganmnom. 3agaHue CUUTACTCS BBIMOJIHEHHBIM
BEPHO, €Cclii 00yYarOINIICS AaJl BEPHBIN OTBET.

Brinonnenne kaxxnoro m3 3aganuid 12—17 onenuBaerca or 0 o 2 OayuioB.
3amanust 12—17 cuuTaroTCs BBIMOJHEHHBIMU BEPHO, €CIM OOYYarOIIMICS TpUBEN
pelIeHne 1 1aj BEPHBIN OTBET.

MaxkcuManbHbIN EpBUYHBIN 0ajll 3a BHITTOTHEHUE Pa0OThl — 25.

PexomeHaanuu 1o nepeBoay NepBUYHbIX 0aJJIOB B OTMETKH MO NATHOAILHOM

HIKaJje
OTMeTKa 0 NATH0AJILHOM IKAJIe «2» «3» «4» «5»
[TepBuuHbIe OaTLTBI 0-6 7-12 13-18 19-25

1. IIpoxo/KMTEJBbHOCTH NPOBEPOYHOI PadoThI

Ha BrimonHeHue mpoBepoyHON pabOTHI OTBOAMTCA ABa ypoka (He Oosee 45
MUHYT Kaxnpii). PaboTta coctouT u3 AByX uacteil. 3amanust yacteit 1 u 2 moryr
BBIIIOJIHATHCS B OAWH J€Hb C EpPEpbIBOM He MeHee 10 MUHYT uiu B pa3Hble THUA. Ha
BBITIOJIHEHUE 3a/IaHUI KaXKJI0M 4acTH OTBOAMUTCS OJIMH YpOK (He Oosee 45 MUHYT).



Yactes 1

7 7

. 5
@ Haiinute 3HaueHNe BRIPAKECHUS P + ’r . 2

OrtBer:

nin

,6-8.4

2,5

Haitngure 3HaueHne BbIpakeHUS

OrtBeT:

@ Ta6J'II/II_[a COACPIKUT AAHHBIC O POCTC yHalIMNXCA KJIacca.

damunus Poct, cm damvunus Poct, cm damunus Poct, cm
AnekceeB 156 I'ermanOB 160 3aBHIOB 163
AHnpeeBa 159 JloGpoMBICTTOB 156 KoBanb 154
bopucos 162 EBceesa 1154 ITerpoBckas 149
Bonsckuit 158 Kenezor 167 KOcydos 165

1) Onpenenure ssBHO OMMOOYHOE 3HAYCHHE (BHIOPOC), BHECEHHOE B ATY TaOJIHITY.

.........

OrtBer:

2) Y nanure BHIOPOC M HAAMTE pa3Max OCTABIIMXCS 3HAYCHHIH.

.........

OrtBer:




nin

@ Ceepo-Kapkaszckuii ¢penepanpubiii okpyr (CK®O) cocrout u3 cemu pernoHoB. Ha amarpamme
MpEeJCTaBICHa YUCICHHOCTh HACEJIICHUS B 3THUX PETMOHAX MO AaHHBIM Ha 1 ssHBaps 2022 r.

Kabapauno-bankapckas

PecmryGmika
Yeuenckas Pecryomuka Y

e

KapauaeBo-Uepkecckas
Pecny6iuka

Pecny0Onuka Jlarectan

CTaBpOIOJIbCKUM Kpai

Pecny6nuka CesepHast

Pecniy6nuka Unrymerns
Ocerus — Ananus

1) OHpCI[eJII/ITC, B KaKOM U3 3THUX PCTUOHOB HaMOOJIbIIAs YUCIACHHOCTh HACEIICHHUS.

.........

OrtBeT:

2) Haitnute mpumepHyro om0 HaceneHuss YedeHckoit PecnyOnukm B 0OImIel 4YHMCIEHHOCTH
HacesneHuss CK®O. OTser gaiiTe B IpOIICHTaX.

.........

OrtBer:

@ Tpaktop ener o gopore, mpoesxas 10 METpOB 3a KaKIyI0 CEKyHy. BbIpa3uTe CKOpOCTh TpakTOpa
B KWJIOMETpax B yac.

.........

OrtBeT:




@ Kars mnagme Tanu, Ho crapme Jamu. Kcroma ne muaame Jamm. Ykaxure HoMepa UCTUHHBIX
YTBEPKICHUIA.

1) Tans u [lama ogHoro Bo3pacra.

2) Cpenu yka3aHHBIX IEBOUYEK HET HUKOTO Miazue Jlamm.
3) Tans crapme Jlamm.

4) Tans u Katsa ogHOTro Bo3pacra.

.........

OrtBer:

@ Haiinute kopers ypasHenns 2(4+3x)=—-x—13.

.........

OrtBer:

. . 6
@ OTMEThTE Ha YUCTOBOM NPSIMOK TOUKY A(—2 ;)

Ortser:
-ttt

......... 8 1
@ Ha xiieruaroii 6ymare ¢ pazmepom kieTku 1x1 ormeuens! Tpu Touku: A, C B

B un C. Haiinute pacctostHue oT TOuku A 110 npsimoid BC .

A
Ortser:

B tpeyronsanke ABC yron BAC pasen 40°, AC=CB. Haiinute A

BHEUIHUH yrou ripu BepuinHe C .

D C B

.........

OrtBeT:




W3 nynkra A B HanpasiieHuu nyHKTa b, paccTossHue Mexny KoTopbsiMu paBHO 240 kM, B 7 yacos
yTpa BbIeXaJl BEJOCHUIIEANUCT, a 4epe3 HEKOTOpPOe BpeMsl U3 NyHKTa A B TOM € HalpaBJICHUU
BbIexasl aBTOMOOWIb. JloexaB 10 myHKTa b, aBTOMOOMIB cenan OCTaHOBKY Ha 3 yaca, a 3aTeM
C TOM e CKOPOCTBIO Moexan 00paTHoO.

Ha pucynke rpaduk aBumkeHus Benocunenucra oOo3HaueH mudpor 1, rpaduk IBUOKEHUS
aBTOMOOMIISI 0003Ha4YeH NMUGPOii 2 ¥ MPUBEAEH HE MOTHOCTHIO.

'S, |
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140
—120 /
i /
Of 1 5 10 15 20 t u
1) Haiimute, Ha KaKOM PacCTOSTHUM OT MyHKTa A aBTOMOOWJIb JOTHAJ BEJIOCHUIICTUCTA.
OTBeT:

2) Ha tom e pucyHke noctpoiite rpaduk ABM)KEHHS aBTOMOOWIIS 0 MOMEHTa BO3BpalLICHUS B
MMYHKT A.

OrtBerT:




.........

W3 cranbHON TpPOBOJIOKKM TpeOyeTcss HU3rOTOBUTH abaXyp 3aJaHHBIX
pa3MepoB, UCIOIb3Ysl HAUMEHbIIEE KOJMYECTBO MPOBOJOKH. IIpoBomoky
MOKHO THYTh MOJ JIIOOBIM YIJIOM M CBapHBaThb B TOYKaX COEIUHEHHUS.
Kakoe HamMmeHblllee KOJIMYECTBO KYCKOB TNPOBOJIOKH TMOTpedyeTcs ams
W3rOTOBJICHUS a0aXkypa, MOKAa3aHHOTO HAa PUCYHKE?

OrtBer:




@ Pemnre cucremy ypaBHEHUM

{

Yactb 2

Sx+2y=2,
2x—y =-10.

Perenue.

OrtBeT:




@ XokkeiiHbple KOHBKH B anpene cromnn 4500 py6. B mae neny causmmu Ha 20 %. B okTsa6pe neny
noBelcuay Ha 10 %. CKOIBKO CTalu CTOUTh KOHBKU?

Penrenue.

OrtBer:




[Mapannenshelie npsimeie AB u CD mepecekaroT npsamyto EF B Toukax K

u M cootBerctBeHHO. Yron FMD pasen 28°. Haitnure yron AKM .

Perenue.

OrtBer:




@ Ha nmepBom yuactke cobpanu mo 420 TOHH OTYpIIOB ¢ KaXJI0TO T'eKTapa; Ha BTOpoM — 1o 360 TOoHH,
a Ha TperbeM — 1o 520 touH. [lnomans nmepBoro ywactka paBHa 20; BTOporo — 55; TpeTbero —
25 rekrtapoB. CKOJIBKO TOHH OTYpLOB COOpajiM B CpeJHEM C OJHOIO TIeKTapa Ha BceX TPEX
yuyacTkax?

Perenue.

OrtBer:




B tpeyronpauke ABC mnpoBenena Ouccekrpuca CE. Halimure Benwmumny yrna BCE, eciu
ZBAC =46° u LZABC =78°.

nimm

B tpeyronbuuke ABC Ha ctopoHe AC OTMETUIM MPOU3BOJBHYIO TOUKy M . B TpeyronbHuke
ABM mposenu 6uccexktpucy MK . B tpeyronsauke CBM mnoctpounu Beicoty MP . Yron KMP
paBen 90°, CM =12 . Haitnure BM .

Pemenue.

OrtBerT:




@ 3amymanu TpEX3HAYHOE YHCIIO, TOCHeAHssi nmudpa KOTOporo He paBHAa HYM0. M3 HEro BeIWIH
TpEX3HAYHOE YMCIIO0, 3aMMCaHHOE TeMH ke IudpamMu B odpaTtHoM mopsake. [Tomyunnm aucmo 792.
HaiiguTe Bce 4ncna, o0agaronye TakuM CBOWCTBOM.

Pemenue.

OrtBerT:




Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI
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Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI

Yactb 2
Homep 12| 13]14]15|16|17] WHroro
3alaHUsA
Baiinl 212121212 2

Pemmre cucreMy ypaBHEHUI

Sx+2y=2,
2x—y=-10.
Pemenne u ykazanus K OlleHUBAHU IO Bannnl

Pewienne.
[|5x+2(2x+10)=2, [9x =18, [x=-2,
[y:2x+10; Ly:2x+10; Ly:6.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Orser: (-2; 6)

O60CHOBaHHO MOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N

Xon perieHus: BEpHbIN, HO JOIMYIIEHA BEIYUCIUTEbHAS ONTHOKA

()

Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE

Maxcumanvhuoiii bann 2

XokkeliHble KOHbKH B anpene ctomd 4500 py6. B mae neny cuusmimm Ha 20 %. B okTs0pe ueny
nosbicuiy Ha 10 %. CKONBKO CTaau CTOUTh KOHBKU?

Pemenne u ykazanus K OlleHUBAHU IO Banannl
Pemenue.
[Toce cHmXeHUs 1IeHbI KOHbKU CTaimu cTouTh: 4500 —4500- 22 3600 pyb6neii.
[Toce moBkIIeHUs IIEHBI KOHBKU cTalu cTOuTh: 3600+3600- _ =3960 pyoueii.
100

Bo3moxkHa Apyrasi mocjae10BaTeIbHOCTD AeHCTBH.

OtBet: 3960 py6mneit

OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1
NN

Xo pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OINOKa

S

Pemenue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, INICPCUUCIICHHBIX BbIIIC

Maxcumanvhnoiii bann 2




[Tapannensubie npsimeie AB u CD nepecekatot npsamyo EF B Toukax K c M /F
u M coorBercTBeHHO. Yrou FMD pasen 28°. Haiinure yron AKM . D
4 B
E
Pemrenue u ykazaHusl K OUCHUBAHUIO bansl
Pewienue.
ZAKM + ZKMC =180°; LFMD = ZKMC ; ZAKM =180°—-ZKMC =152°.
Bo3moxkHa apyrasi mocjae10BaTeIbHOCTD AeHCTBH.
Otsert: 152°
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
i
XoJ peleHus: BepHBIi, HO AOMYIEHA BRIYUCIUTEIbHAS OIINOKa
PemeHne He COOTBETCTBYET HU OTHOMY M3 KPUTEPHEB, IEPEUNCIICHHBIX BBIIIE 0
Maxcumanvruiii 6ann 2

Ha nepBoMm ydacTtke coOpanu mo 420 TOHH OTypIIOB C KaKJI0TO T'eKTapa; Ha BTOpoM — 1o 360 TOHH,

a Ha TperbeM — o 520 TonH. [lmomane mepBoro yudactka paBHa 20; BToporo — 55;

TPETHETO —

25 rekrtapoB. CKOJIBKO TOHH OTypLIOB coOpaiy B CpeAHEM C OJHOTO0 TeKTapa Ha BceX TpEX

ydacTkax?

Pemenue u YKazaHus K OHCHUBAHHUIO

Bannnl

Pemenue.

Co Bcex Tpéx yuactkoB coOpanu: 420-20+360-55+520-25=41200 TOHH OTrypIIOB.
OO6mas momans TpéX ydactkos: 20+ 55+ 25 =100 rextapos.

Cpennsisa ypoxadHocTh: 41200:100 =412 TOHH OrypuoB ¢ rekrapa.

Bo3moxkHa apyrasi mocjae10BaTeIbHOCTDH ACHCTBH.

OtBeT: 412 TOHH

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO peIIeHUE HEJOCTATOYHO 0OOCHOBAHO.
NN

XoJ pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OINOKa

Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE

[e)

Maxcumanvuwiil bain




B tpeyronbanke ABC mnpoBenena Ouccektpuca CE. Haitnure Benmuuuny yrnma BCE, ecnn

ZBAC =46° n LZABC =178°.

Pemienne u ykazaHus K OeHMBAHHUIO bansl
Pemenue. B
ZACB =180°-46°-78° =56° . <&
[Tockonbky CE — 6uccekrpuca, ZBCE =56°:2=28°. E
Bo3moxkHa apyrasi mocjae10BaTeIbHOCTDH AeHCTBH.
46° a3
Ortser: 28° A &)
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
i
XoJ peleHus: BEpHBIii, HO AOMYIIeHA BRIYUCIUTEIbHAS OIINOKa
Pemienne He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IEPEUNCICHHBIX BBIIIE 0
Maxcumanvruiii 6ann 2

nin

B tpeyronsauke ABC Ha ctopoHe AC OTMETWIM NPOU3BOJBHYIO TOUKy M . B TpeyroibHuke
ABM mposenu 6uccexktpucy MK . B tpeyronsauke CBM mnoctpownu Beicotry MP . Yron KMP

paBen 90°, CM =12 . Haitnute BM .

Pemenue u YKazaHus K OHCHUBAHHUIO

Baniasl

Penrenue. B

[Tycte LAMK = ZKMB =a., Torna ZBMP =90°—-a.

ZPMC =180° - LZAMK — ZKMP =90° —a. .

[lonyuaem ~«BMP = /ZPMC . TpeyronbHuku BMP P
u CMP pasnbl. 3Hauut, BM = CM =12.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Ortsert: 12 4 M

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO PEIICHUE HEAOCTATOYHO 0OOCHOBAHO

Pemenue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, INICPCUUCIICHHBIX BbIIIC

Maxkcumanvuviu 6ann

N[O — (N




3agyManu TpEX3HAUYHOE 4YMCIO, MOCIEAHAA IMdpa KOTOPOro He paBHAa Hyiro. M3 Hero BbIWIN
TpEX3HAUYHOE YMCIIO, 3aMCAaHHOE TeMH ke nudpamu B oOpaTtHOM mopsake. [Tomyunnu yucno 792.
Hatinute Bce uncnia, 001amar0Ile TAKUM CBOMCTBOM.

Pemenne u ykazanus K OlleHUBAHU IO banabt

Pemenmne.
[TycTh 3amaH0 YnCIIO abc =100-a+10-b + ¢ . U3 vero Borumm uucio 100-¢+10-b+a.
IOO-a+10-b+c—(100-c+10-b+a) :99-a—99-c=99(a—c):792=99-8.

CnenoBatenbHo, a —c =8. [Tockonbky a#0 u ¢ # 0, nonydaem a=9 u c=1.
3HaunT, O6UI0 3amaHo ogHo u3 umcer: 901, 911, 921, 931, 941, 951, 961, 971, 981 unu
991.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Otser: 901, 911, 921, 931, 941, 951, 961, 971, 981 unu 991

OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N

XoJ1 pemieHus BEpHbIH, HO JOMyIIeHa apupMeTHIecKas ommoKa

Pemenuie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE 0
Maxcumanvroiii bann 2
CucreMa ouleHMBAHUS BbINOJHEHUS Bceil padoThl
MakcumanbHBIN IEPBUYHBIN 0asuT 32 BBITIOJIHEHHE PaObOThI — 25.
Pexomendyemasn mabauya nepeeooa 6ainoe 6 ommemku no NAMUOALIbHOU WKale
OTMeTKa N0 NATHOANILHON IKaIe «2Q» «3» «4» «S»

[TepBuyHbIC 6AIITBI 0-6 7-12 13-18 19-25




KoHTpo1bHO-U3MepuTeIbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalliM MO0 MaTeMaTHKe 3a Kypc 8 kiacca B ¢gopme BIIP

IIpoBepouHass paboTa COCTOMT M3 JABYX YacTell M BKIO4aeT B ceds 18
3aJlaHuH.

Yacte 1 cocroutr w3z 3amanuid 1-12. B 3amanuax 1-3, 5, 7-12 caenyer
3anucath TOJIBKO OTBeT. [lonHoe pelieHue He SBISETCS OOBEKTOM IPOBEPKH.
B 3aganuu 4 u 6 Tpedyercs OTMETUTh TOUKY Ha YUCIOBOM MPSIMOIA.

YacTts 2 coctout u3 3aganuil 13—18. B 3aganuu 14 ciaexyer 3anucaTth TOJBKO
otBeT. B 3amanmsx 13, 15-18 o0bexkTOM MpPOBEPKHU SBISETCS MOJHOE PEIICHUE, TO
€CTh MOCIIEA0BATEIILHOCTD ICUCTBUI U PACCYKIESHUN 00yJaroIIerocs.

Komudukarop mnposepsieMbIX 3JIEMEHTOB COAEPKAHMA W TpeOOBaHMIA
K YPOBHIO IIOATOTOBKH 00y4a0IINXCS

Kon IIpoBepsieMble 3JIEMEHTbI COAEPKAHUS

1 Yuciia 1 BbIYMCICHUA

1.1 KBanparusiii kopeHp u3 uncna. [loHsTe 00 MppanroHAIBHOM 4Yucie. JlecsaTuuHbIe
NpUOIMKEHUS. UPPALIMOHATIBHBIX YHCE

1.2 CgoiicTBa apr(pMETHIECKUX KBAJAPATHBIX KOPHEH 1 UX IPUMEHEHHUE K TPEoOpa30BaHUIO
YHCJIOBBIX BBIPAKEHUW U BBIUUCICHUAM. [[€eCTBUTEIIbHBIE YHUCIIA

1.3 CreneHs ¢ LeabIM IIOKa3aTeseM U ee cBoiicTBa. CTaHIapTHas 3aluCh YHUCiIa

2 Auredpanyeckue BbIPasKeHHs

2.1 KBanpaTHbIii TpeXusieH, pa3ioKeHne KBaIpaTHOTO TPEXWIeHA HA MHOKHUTEIIH

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit 1poou

2.3 CrnoxxeHue, BEIYUTaHUE, YMHOXKCHHE, JCJICHHE alreOpanvyecKux Ipooeit

2.4 PanmoHansHbIC BRIpAXKEHUS U X TTPEOOpa30BaHUC

3 YpaBHeHNsI M HEPABEHCTBA

3.1 KBanparHoe ypaBHeHue, hopmysa KOpHei KBajpaTHOTo ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHMH, CBOASAIINXCA K IMHEWHBIM U KBaPATHBIM

3.3 [Ipocreiimue npoOHO-paOHAIEHBIE YPABHEHUS

3.4 ['padpraeckast mHTEpIIpETAlIUS YPABHEHUN C IBYMsI IEPEMEHHBIMU M CHCTEM JIMHEHHBIX

YpaBHEHUN C JByMs IEpEeMEHHbIMH. I[Ipumepsl pelIleHus CUCTEM HEJIMHEUHBIX
YPaBHEHHUH € IBYMs IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a1a4 are0OpandeckuM crocooom

3.6 UucnoBble HEPAaBEHCTBA U UX CBOICTBA

3.7 HepaBeHcTBO ¢ 01HOM NTepeMeHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OJHOW IEPEMEHHON

3.10 CucrteMbl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU

4 DYyHKUIHUHU

4.1 [Tonsitne dyakuun. O6GMacTh ONpeACIICHUS U MHOXKECTBO 3HaUeHUH (pyHKIuU. CriocoObl
3agaHus (pyHKITHHA

4.2 I'padux Gpynkimu. YreHre CBOUCTB PYHKIUH IO €€ rpaduKy

4.3 [Tpumeps! TpadukoB GYHKIIHA, OTPAXKAIOIMINUX PeaTbHBIE MPOIIECCHI

4.4 DyYHKIIUH, OTMTUCHIBAIONITUE TIPSIMYIO M 00paTHYIO IPOMOPIIMOHAIBHBIE 3aBUCIMOCTH, UX
rpaduku

4.5

OyHKIMH Y = X2, y= x




4.6

OyHKIMKN ) = \/;, y= |x|

4.7 ['padmyeckoe perieHne ypaBHEHUI U CHCTEM ypaBHEHUN

S BeposiTHOCTB M CTAaTHCTHKA

5.1 [IpencraBnenrie qaHHBIX B BHUIE TAOIUI, Tuarpamm, rpaduxkos

5.2 MHOK€eCTBO, 3JEMEHT MHOXXECTBA, MOAMHOXECTBO. Omepanuu HaJl MHOXECTBaMU:
o0BbeIMHEeHUE, TIepeceYeHne, JOMOIHEHUE

5.3 CBoiicTBa omepalnuii  HaJ MHOXECTBAMU: IMEPEMECTUTENBLHOE, COYETATEIbHOE,
pacrpenenuTeabHOe, BKIOUYEHNS

5.4 Hcnonp3oBanne rpauvdecKoro MPEACTaBICHUS MHOXKECTB JUIsl ONMCAHMS PeabHBIX
MIPOLIECCOB U ABJICHUM, PU PEIICHUH 3a7a4

5.5 N3mepenune paccenBaHus AaHHBIX. [[ucriepcus U CTaHIAPTHOE OTKIOHEHHUE YHMCIIOBBIX
HabopoB. Jluarpamma pacceuBaHUs

5.6 OneMeHTapHble COOBITUS ciydaiiHOro ombita. CriydaiiHele coObiTua. BepostHocTn
coObITHH. OMBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU. CiydaltHbIN
BbIOOpP. CBS3b MEXKIY MAaJOBEPOSITHBIMU M TPAKTHUYECKUA JTOCTOBEPHBIMU COOBITHUSMU
B IIPUPO/Ie, OOIIECTBE U HAYKE

5.7 HepeBo. CBoiicTBa JEpEeBbEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BHUCSIYCH
BEPILUHBI, CBSI3b MEXKAY YHUCIOM BEpPIIMH M 4uciaoM pebep. llpaBuino yMHOXKEHUS.
Pemenue 3anay ¢ momonisio rpadon

5.8 [IpotuBomnonoxusie coObiTus. duarpamma Oinepa. OObenuHEHHE M TepeceucHHE
cobpiTuii. HecoBmecTHbie coObITHS. DOpMyIia Cl10KeHHsI BEPOATHOCTEN

5.9 VYcnoBHas BepoaTHOCTh. [IpaBuino ymHoxxenus. HezaBucumbie COOBITUS

5.10 [IpencraBienue sKcnepuMEHTa B BHUIE JepeBa. PelleHwe 3a7ad Ha HaxO0XIACHUE
BEPOSATHOCTEN € IOMOIIBIO IEPEBA CIyYallHOTO 3KCIIEPUMEHTA, TuarpaMm Oijepa

6 I'eomeTpus

6.1 UYetsipexyronbauki. [TapannesorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyrobHUK, POMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpanelus, ee CBOUCTBA U MPU3HAKU. [IpsMoyroapHast Tpanenus

6.4 Meron ynBoeHuss meauansbl. LleHtpanbHas cummerpus. Teopema Paneca U Teopema
0 MPONOPLHMOHATIBHBIX OTPE3KAX

6.5 CpenHue JIMHUYU TPEYroiabHKUKa U Tpaneuuu. LleHTp macc TpeyrojibHUKa

6.6 [Tomob6ue TpeyronbHUKOB, KO3 duiineHT mogoous. [IpuzHaku mogoous TpEyroIbHUKOB.
[IpumeHeHne Mog00Ms IPU PEIICHHH MPAKTUICCKHIX 3a/1ad.

6.7 DopMyIbl 1)1 IIONIAIA TPEYTOJIbHUKA, TTapalijieiorpaMMa, poM0Oa U Tpareuu

6.8 CroiicTBa miomaaei reomerpudeckux ¢uryp. OTHOIICHHE TUIOMANAEH MOJ0O0HBIX
¢uryp

6.9 Brruucienue miomaaei TpeyrolbHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIETYaTON Oymare

6.10 Teopema Iludaropa. I[Ipumenenne teopemsl [ludaropa npu pemieHnr MpakKTHYIECKUX
3a1a4

6.11 CuHyc, KOCHMHYC, TaHIT€HC OCTpPOro yrja IHpsIMOYIOJbHOTO TpeyrosibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. TpuroHomerpuueckue (GyHkmuu yrioB B 30°, 45°
u 60°

6.12 BrmcaHHbIE ¥ LICHTPAIIBHBIE YIUIBI, YTOJI MEXKIY KaCaTeIbHON U XOPIOH. YTJIbl MEKIY
XOpJIaMHU U CEKYLIUMU

6.13 BnucanHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKN

6.14 B3anmmHoe pacnonokeHne AByX OKpyxkHocTeil. Kacanme okpyxkHocteil. OOmue

KacCcaTCJIbHBIC K IBYM OKPYKHOCTAM

[lepeuenn IPOBEPSIEMbBIX TpeOOBaHUI K MeTanpeaMETHbIM




pe3ynbTaram

OCBOCHMSI OCHOBHOM O6p330B3T€JIBHOfI ImporpaMmbel  OCHOBHOTO

o611ero oopa3oBaHusl.

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUS K MeTANPeAMETHBIM Pe3yJbTaTaM O0CBOEHHS
OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbI
OCHOBHOI0 00111er0 00pa3oBaHusA

1

ITo3naBaTenbHbIe YY ][

1.1

ba3zoevie nozuueckue oeiicmeusn

1.1.1

BBISABIIATE U XapaKTepU30BATh CYIIECTBEHHbBIE IPU3HAKH OOBEKTOB (SIBICHHIA)

1.1.2

YcTaHaBiIuBaTh CyIJ_IeCTBeHHI:II\/'I IMpU3HAK K.HaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA 11
0000IIeHNS ¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIHN3a

1.1.3

C ydeTroM TpemIOKCHHOW 3a7a4d BBISBIATH 3aKOHOMEPHOCTH U TIPOTHUBO-
peqml B paCCManI/IBaeMBIX (baKTax, JAHHBIX U Ha6JIIOI[eHI/I$IX;

npeayiaraTh KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHH;
BBISBIISITH Ie(UIIMTE HHGOPMAIIUHU, NaHHBIX, HEOOXOMUMBIX ISl PEUICHHS
IOCTaBJICHHOU 3aJa4yu

1.1.4

Brrasiars MPUYMHHO-CJICACTBECHHBIC CBA3U ITPHU U3YYCHHUU SIBJICHUI 1 IIponecCcoB

1.1.5

JlenaTe BBIBOABI C HCIIOJIB30BAHHEM JCAYKTUBHBIX U HMHIYKTHBHBIX YMO-
3aKJIIOYEHUH, YMO3AKIIOUEHUH 10 aHaloruu; (GopMyJIupoBaTh TUIOTE3BI
0 B3aUMOCBSI35X

1.1.6

CamocTosaTenbHO BBIOMpaTh CcHOCO0 perieHus: yueOHOU 3amauu (CpaBHUBATDH
HECKOJIBKO BapHaHTOB PELICHUs, BHIONPATh HanOoJee MOAXOAANINN ¢ YIeTOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB)

1.2

bazoevie uccneoosamenvckue oelicmeus

1.2.1

[TpoBOIHUTE MO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OITBIT, HECIIOMHBIN
IKCIIEPUMEHT, HEOOJIBIIOE HCCIICJOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
O00BCKTa H3Y4YCHUs, TPHYMHHO-CICACTBCHHBIX CBSI3¢H ¥ 3aBUCHMOCTEH
00BEKTOB MEXKIY COO0H

1.2.2

OneHnBaTh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMALIUIO, MTOIYUYECHHYIO
B X0JI€ HCCIIEIOBaHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosTenpbHO (HOpMyIUpPOBaTh OOOOIICHHUS W BBIBOABI MO PE3yNIbTaTaM
MIPOBEICHHOTO HAOJIIOJICHHSI, OTIBITA, UCCIICOBAHUS; BIaIETh HHCTPYMEHTAMHU
OILICHKH JTOCTOBEPHOCTH MOJTYYEHHBIX BBIBOJAOB U 00001IIeHII

1.2.4

[Iporuo3upoBaTh BO3MOXKHOE JajbHEHIIEe pPa3BUTHE IPOLECCOB, COOBITUI
U WX TOCIEACTBHA B AHAJOTMYHBIX WJIH CXOIHBIX CHTYallUsAX; BBIIBUIAThb
MPEIINOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTAX

1.2.5

Hcnonp30BaTh BOMPOCH KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE Pa3pbIB MEKIY pPEalbHbBIM U KeJa-
TEJIBHBIM COCTOSIHUSIMU CHTYalluU, 00bEKTa; CAMOCTOSTEIIFHO YCTAaHABITUBATh
HCKOMOE U JaHHOE;

(hopMHUpPOBATh TUTIOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CY)KJICHUN U CYKJICHUM
JIpYrux; apryMEHTUPOBATh CBOIO ITO3UIIUI0, MHEHHUE

1.3

Paboma c ungpopmauueii

1.3.1

[IpuMeHATh paznuyHble METOABI, MHCTPYMEHTBI M 3alpoOChl IPU TMOUCKE
1 oTOope MH(GOPMAIIMK WK TAaHHBIX U3 HCTOYHUKOB C YIETOM IPEIIOKEHHON
yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB

1.3.2

BeiOuparh, aHanu3upoBaTh, CHCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIINIO PA3TMYHBIX BUIOB U (DOPM MpeICTABICHUS;

HAaXOJUTh CXOJHBbIE apryMEHThl (TMOATBEp)KAAIOIIME WM OIPOBEpraroiime
OJIHY U Ty K€ HJICI0, BEPCHUIO) B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTOATeIbHO  BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
uHGOpPMAIMK U MJUTIOCTPUPOBATH PEIIaeMbIe 33]a4ul HECJIOXKHBIMU CXEMaMH,
TuarpaMMaMH, HTHOU rpauKoi U MX KOMOMHAIIMSAMU




1.3.4

OneHuBaTh HAAEKHOCTH HHGOPMAIMM TIO0 KPUTEPHUSIM, TMPEATIOKECHHBIM
Me1arornyeckuM paboTHUKOM MITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ dhexkTuBHO 3aITOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO

Kommynukaruubie YY /|

2.1

Oobuwenue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX M MUChbMEHHBIX TEKCTaX

2.1.2

B xome nmanora wm (WiIM) JUCKYCCHHM 3aJ1aBaTh BOMPOCHI 1O CYIIECTBY
OGC}’)KI[aeMOﬁ TCEMBI U BBICKA3bIBATh MJCHU, HALICJICHHBIC HaA pCH_ICHI/Ie 3aJaun
Y TIoJi/IepKaHue 0JIaro)KenaTeIbHOCTH OOICHUS;

COIIOCTAaBJISITH CBOU Cy)KI[eHI/ISI C Cy)KI[eHI/IHMI/I ,Z[pyTI/IX y‘IaCTHI/IKOB Jguaiiora,
OOHAPYXUBaATh PA3TUYHE U CXOACTBO MO3UIIHIA

2.1.3

HY6J'II/I‘-IHO NpCACTABJIATh PC3YJIbTAThI BBIIIOJHCHHOI'O OIBITA (BKCHepI/IMCHTa,
WCCTIEIOBAHMS, IPOCKTA);

CaMOCTOSITENILHO BBIOMPATh (POpPMAT BBHICTYIUICHHUS C YYETOM 3a]1a4 Mpe3eHTa-
IIUM ¥ OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBHH C HUM COCTABIISITh YCTHBIE
1 MHUCbMCHHBIC TCKCTHI C UCITIOJIb30BAHUCM UJUIFOCTPATHUBHBIX MATCPUAJIOB

2.1.4

Bocnpunumate U GopMyIupoBaTh CyXKIEHHs, BBIPaXXaTh YMOLUHU B COOTBET-
CTBMH C LIETISIMU U YCIOBUSIMU OOLLCHMUS;

pacro3HaBaTh HeBepOaJibHbIE CpEeACTBA OOILEHHs, MOHUMAaTh 3HAYCHUE
COLMAJIBHBIX 3HAKOB, 3HaTh W pacloO3HaBaTb NPEANOCBUIKM KOH(IMKTHBIX
CUTyallui ¥ CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI;

IIOHMMAaTh HAaMEPEHUs JPYTHUX, IPOSBIATh YBAXKUTEIBHOE OTHOIICHHE
K cOOECeTHUKY U B KOPPEKTHOM (hopMe popMyIInpoBaTh CBOM BO3PAKEHUS

2.2

Coemecmnasn oeamenvHoCmb

2.2.1

[ToHrMaTh ¥ UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOMN
paboThl TpU pEIICHHH KOHKPETHOH MpoOJieMbl, 00OCHOBBIBATH HEOOXOIH-
MOCTb TMPUMEHEHHUS TPYNMOBBIX (QOPM B3aUMOICHCTBUS TpHU pEHICHUU
MMOCTaBJICHHON 3a1auM;

MPUHUMATD 11€JTb COBMECTHOM JESITETbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS
Mo €€ JOCTH)KCHHIO: PacCIpeleNsiTh pOJM, JIOTOBapHBATHC, OOCYXKIATh
MPOLIECC U Pe3yNIbTaT COBMECTHOM paboThI;

yMeTh 0000mIaTh MHEHHUS HECKOJBKUX JIIOJel; MpOSBIATE TOTOBHOCTH
PYKOBOJHTB, BHITIOJHATH MOPYUYEHHUS, TOAUYNHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, OMpPENeNsiTh CBOIO POJIb
(c ydeToM TMpeAno4YTeHUd U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMO-
NCUCTBUS), paclpeAesaTh 3aJadd MEXKAYy WIeHAMH KOMAaHJbI, Y4acTBOBATh
B TpymmoBbIX (opmax paboTbl (0OCYyXAcHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE);

BBIMIOJHATh CBOIO 4YacTh paboOThl, JOCTHraTh KaueCTBEHHOTO pe3yjbTara
[0 CBOEMY HAIpPaBICHUIO U KOOPAWHUPOBATH CBOU JACUCTBUS C IPYTHMHU
YJIeHaMU KOMaH]Ibl;

OLICHHMBAaTh KayecTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPUSM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUS;
CpaBHUBATh pPE3yJbTaThl C HCXOIHOW 3ajauyell M BKJAJ KaXXIOro 4JjeHa
KOMaHbl B JIOCTHIKCHUE PE3YyIbTaTOB, Pa3leisiTh cepy OTBETCTBEHHOCTH
Y TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTUETA Mepe1 IPynmnon

PeryasituBubie YY/{

3.1

Camoopeanuzauu;l

3.1.1

BbIsBIATE p0OIEMBI I PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYallUsX;
CaMOCTOSITEJILHO COCTABJIATh AJNTOPUTM peLIeHHs 3ajJaud (WIM €ro 4acTh),
BBIOMPATH CIOCO0 pelIeHus y4eOHOH 3a/1a4H ¢ y4eTOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IpeJlaraéMble BapUaHThI
peeHui




3.1.2

OpHEeHTHPOBATHCSI B PA3IMYHBIX MOJXOJaX MPHUHATHS pEIIeHUH (MHIUBH-
IyalbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPyIIoil);
COCTaBJIATh IUTaH ACUCTBHH (IUIaH peau3aliid HaMEUYEHHOTO alrOpUTMa
peleH s ), KOpPEKTUPOBATh MPEITI0KEHHBIM aITOPUTM € YYETOM MOTyUEHHS
HOBBIX 3HAHUH 00 N3ydaeMOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE

3.2

Camokonmpoip

3.2.1

Brnanets cnocobamu caMOKOHTPOJISl, CAMOMOTHUBAILINH U pedaeKcHu

322

Baocutsn KOPPEKTHUBBLI B ACATCIbHOCTE Ha OCHOBE HOBBIX 06CTO$ITCJ'IBCTB,
U3MCHUBIINXCS cmyaumﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,[lHOCTGﬁ

323

JlaBaTh aJIcKBaTHYIO OLIEHKY CUTYallMU U MpeiaraTh IJIaH €€ U3MEHEHNUS,
YYUTBHIBATh KOHTEKCT U MPEIBUACTH TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh
MIpH pElIeHnH y4eOHOU 3aJauu; aJanTUPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOATENLCTBAM;

OOBSICHATh TMPUYHHBI JOCTIKCHUS (HEIOCTIIKEHUS) PEe3yNIbTaTOB JIESATENb-
HOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTUBHOE
B POU3OLIEAIEH CUTyall1U;

OIICHHMBATh COOTBETCTBUE PE3YJIbTaTa 1IN U YCIOBUSIM

3.3

Dmouuonanvrwvlii UHMEIEKM

3.3.1

PaBJII/I‘-IaTB, HAa3bIBATh U praBHHTB COGCTBCHHBIMI/I SMOLIUSIMHU U OSMOLUSIMHA
JIPYTHX;

BBISAIBJIATH U aHaJII/I3I/IpOBaTL HpI/I‘-II/IHLI 3MOL[Hf/'1;

CTaBUTH Ce6ﬂ Ha MECTO APYyroro 4€joB€Ka, IOHMMaTb MOTHBBI U HAMCPCHU A

ApYyroro,
PerynupoBaTh Cocod BbIPaKEHHS SMOLIUN

3.4

Ilpunamue cedn u opyzux

3.4.1

Oco3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO;
MPU3HABATH CBOE MTPABO HA ONIMOKY U TaKOE ke MIPaBO JPyroro;
NpUHUMATh ce0s U IPYTUX, HEe OCYXKIas;

OTKPBITOCTH CE0€ U IPYTUM;

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

[TepeueHs MPOBEPSIEMBIX NPEIMETHBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM
00pa3oBaTenbpHON MPOTpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (COOTHECEHBI C
MeTarnpeIMETHBIMU PE3y/IbTaTaMH).

Tabmnura 3
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS Metanpen-
MPoBePAEMOro OCHOBHOI1 00pa30BaTeIbHOM MPOrPaMMbl OCHOBHOI'O METHBbIH
pe3yJjabTara 0011ero oopazoBaHus pe3yJabTaT
Yuciia 1 BbIYMCICHUA
1.1 Hcnonp3oBaTh HauyalbHbIE NpeACTaBieHHs O MHoxectse MII 1.1; 1.3
JEHUCTBUTENIBHBIX  YHMCENI Ui CpPAaBHEHUS, OKpYTJEHUs
Y BBIYUCJICHUI; H300pakaTh ICUCTBUTEIbHBIC YHCTIA TOYKAMU
Ha KOOPJMHATHOM MPSIMOi1
1.2 [IpumensaTy nmoHaTHe apudMeTHdeckoro kBajapatHoro kopus; MII 1.1; 1.3
HAXOJHUTh KBA/IPaTHbIC KOPHU, UCIIOJB3YS MPH HEOOXOIUMOCTH
KaJbKYJIATOP; BBIMOJHIATH MNPEoOpa3oBaHUs BBIPAKEHUH,
COJIeprKallUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
1.3 Hcnonp30BaTh 3amicy OONBIINX M MaJIBIX Yucell ¢ momomeio MIT 1.1; 1.3
JECATHYHBIX Opo0eii u cTenenei yrcna 10
2 Auredpanyeckue BbIPasKeHHs




2.1

[IpuMeHATh NOHATHE CTENEHH C LENbIM II0Ka3aTeleM;
BBINOJIHATh NPEOOpPa30BaHMs  BBIPAKECHUH, COJEpPIKALINX
CTEIEHU C LEIBbIM [T0KAa3aTeIeM

MIT 1.1; 1.3

2.2

BBITIOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHMsI PAIIMOHATLHBIX
BBIPAYKEHUI Ha OCHOBE MPAaBUJI ICWCTBUM HAJl MHOTOYJIEHAMH
1 anreOpanvdecKuMu Jpo0sMu

MIT 1.1; 1.3

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUICH HA MHOXKHUTEIIN

MIT 1.1

2.4

[IpumeHnsTh mNpeoOpa3oBaHMsl BBIPAKEHUH Ul  pPELICHUS
pa3sIUYHBIX 3a7a4 M3 MaTEMaTHKH, CMEXKHBIX IPEIMETOB,
peanbHON MPAKTUKH

MIT 1.1; 1.3;
3.1

YpaBHeHNsI M HEPABEHCTBA

Pemarsb nuHelHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHATIbHbBIE
YpaBHEHUsI, CBOASIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C
JBYMsI IEpEMEHHBIMU

MIT 1.1-1.3;

3.2

[IpoBOaUTH TIpOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM
YpaBHEHHUI, B TOM YUCJIEC C MTPUMEHEHHEM IpaduuecKux mpe-
CTaBJieHHH (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WM CUCTEMaA
yYpaBHEHH pelIeHusI, ¥, €CJIH UMEET, TO CKOJIBKO U IPOYee)

MIT 1.1-1.3;
3.1

3.3

[lepexoautb OT cinoBecHOW (OPMYIMPOBKH 3aJaud K €€
anreOpandeckoil MOZAEIN C MOMOILBIO COCTAaBJIEHUS ypaBHe-
HUS WU CHUCTEMbl YpaBHEHWM, UHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJ]a4 IIOJy4YEHHBIH PE3yIbTaT

MIT 1.1-1.3;
3.2

3.4

[TpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISI CPABHEHUS,
OLICHKM; PEIIaTh JTUHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEH-
HOM M HX CHUCTEMBI; JaBaTbh IpaMUECcKyl0 WILTIOCTPALIUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

MIT 1.1-1.3;
3.1;3.2

DYyHKUHMHU

[lornMaTh W HMCMONB30BAaTh (HYHKIMOHAJIBHBIC MOHATHA M
S3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS), ONPENEIATh
3HaueHWe (YHKIUHM 10 3HAUYCHHWIO apryMEHTa, ONpPEAEIATh
CBOWCTBA (DYHKITMH T10 €€ TpauKy

MIT 1.1; 1.3

4.2

k

Crpouts rpaduku 37eMEHTapHbIX (GYHKIUM Buma: ) = _,
X

ONUCHLIBATHL CBOWCTBA YHUCIOBON

y:xZ, y:x?” y: ){f ’
byHKIIMA 110 ee Tpaduxy

MIT 1.1; 1.3

BeposiTHOCTB M cTATHCTHKA

W3Bnekath M mpeoOpa3oBbIBaTh HH(GOPMAIHMIO, MPEICTAB-
JICHHYIO B BHJIE TAOJUII, IUarpamMmm, rpadukoB; MpeICcTaBIsATh
JaHHBIC B BUJIE TAOJHII, AHArpamMm, TpaduKkoB

MIT 1.1-1.3;
3.1

5.2

OnuceiBaTh JAHHBIC C IMOMOIIBIO CTATUCTHUYCCKUX IIOKAa3a-
TeJeH: CpeNHMX 3HAYCHWH W Mep pacceuBaHus (pa3max,
JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHHUE)

MIT 1.1; 1.3

5.3

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAUEHUI U YaCTOTHI COOBITHIA,
B TOM YHCJIC TIO pe3yJbTaTaM U3MEPEHUI 1 HaOJII0ICHUIA

MIT 1.2; 1.3

5.4

Haxonuth BEpOSITHOCTH CIIy4ailHBIX COOBITHIA B OIBITaX, 3HAS
BCPOATHOCTHU SJICMCHTAPHBIX COGLITHP'I, B TOM HHCJIC B OIIbITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU

MIT 1.1; 1.3

5.5

Hcnonb3oBaTth TrpaduuecKkue MOJETU: JEPEBO CIy4alHOTO
AKCIEPUMEHTA, AMAarpaMMbl Dijiepa, YUCIIOBas psmast

MII 1.2; 1.3;
3.1




5.6

OHepI/IpOBaTI) HNOHATUAMH: MHOXECTBO, IIOAMHOXECTBO,
BBITIIOJIHATL ONCpallMk HAad MHOXKCCTBAMMU! OG’bCI[I/IHeHI/Ie,
NEPECCUYCHUEC, AOIOJTHCHHUEC, ICPCUHUCIIATH JJIEMCHTBI MHO-
JKCCTB, IPUMCHATH CBOMCTBa MHOXKECTB

MIT 1.1; 1.3

5.7

Hcnonp3oBath Tpaduueckoe MPEICTaBICHHE MHOXKECTB
U CBSI3€M MEXJy HUMU JJIs OMMCAHUs MPOLIECCOB U SIBJICHUM,
B TOM YHCJI€ TpPU PELICHUH 3aJad U3 APYTruX Yy4eOHBIX
IIPEIMETOB U KYPCOB

MIT 1.1; 1.3

I'eomerpus

Pacno3naBath OCHOBHEIC BUJblI YCTBIPEXYTOJIBHUKOB, HX
9JICMCHTBI, IIOJIb30BaTbCia HX CBOMCTBaMH npu peucHun
TCOMETPHUICCKUX 3aaa4d

MIT 1.1; 1.3

6.2

[IprMeHsATh CBOICTBA TOUKHU NEPECECUEHUSI MEUAH TPEYTOJIb-
HUKa (LIEHTpa Macc) B PEIICHUH 3a7a4

MIT 1.1

6.3

Bianers noHsATHEM CpEeIHEW JUHUU TPEYTrOJIbHUKA U Tpale-
IIUM, IPUMEHATh UX CBOMCTBA MIPU PEIIEHUH I€OMETPUYECKUX
3amad. Ilonmp3oBatecst Teopemoinn dameca U TeopemMou
0 IIPONOPILMOHANIBHBIX OTPE3KaxX, IPUMEHATh UX AJIS PEIICHUs
IIPAKTUYECKUX 3a7a4

MIT 1.1; 1.3

6.4

[TpuMeHsTh MpU3HAKKU NOJ00US TPEYrOJILHUKOB B PEILICHUU
reOMETPUUYECKHX 3a7a4

MIT 1.1; 1.3

6.5

[Tonp3oBatbest Teopemoii [Tudaropa nst pemeHuss reoMeTpu-
YCCKUX H IPAKTHUYCCKUX 3ajlad. CTpOI/ITL MAaTCMaTUYCCKYIO
MOJieJb B MPAaKTHMYECKUX 3a7jauyax, CaMOCTOSTENbHO JeNaTh
YCPTCIK U HAXOAUTH COOTBCTCTBYIOIIUC JIJIMHBI

MIT 1.1-1.3;
3.1

6.6

BJ'Ia,I[eTI) IOHATUAMU CHHYCA, KOCMHYCa M TaHI'CHCa OCTpPOIo
yriia npsMOYroJIbHOIo TPCyroJibHUKaA. Ilonp30BaTbCA ATUMH
IMOHATHUAMU IJIA PEIICHUSA NPAKTUYCCKUX 3a1a4

MIT 1.1; 1.3

6.7

Beraucnsate  (pasmuyHBIMH - CIIOCOOAMH) — IIJIOMIATL  Tpe-
YrOJbHUKA M IJIOLIAJd MHOTOYTOJBHBIX (PUTyp (IOJB3YSCh,
r7ie He0OX0IMMO, KANbKYJIATOpoM). [IpUMEHATh TIOJTy4YeHHBIC
YMCHUS B IPAKTUYCCKHUX 3a/ladax

MIT 1.1-1.3;
3.1

6.8

BrnaneTs NOHATHSMM BIMCAHHOIO YIJIa U LIEHTPAIBbHOTO YIJIa;
UCIIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIVIAX, YIJIaX MEXAy
XopAaMH (CEKyIMMHU) M YIJIe MEXIy KacaTelIbHOM U XOpAou
IPU PELUICHNU T€OMETPUYECKUX 3a1a4

MIT 1.1; 1.3

6.9

Bnaners nmoHATHEM ONMMCAHHOTO YETHIPEXYTrOJbHUKA, TPUME-
HSTh CBOWCTBA OINKMCAHHOTO YETHIPEXYTOJIbHUKA IPH pellle-
HUU 3a/1a4

MIT 1.1; 1.2

6.10

[lpuMeHATh TOJYYECHHBIC 3HAHWS Ha MPAKTHKE, CTPOUTH
MaTeMaTHYECKUE MOJENN JUIS 3a1a4 pPealbHOW >KU3HU
U TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C IpHUMe-
HEHWEeM ToA00MsS W TPUTOHOMETPUHU (TOJIB3YACh, TIE
HE00X0IMMO, KaJIbKYJIATOPOM)

MIT 1.1-1.3;
3.1

Pacnpenenenue 3a1aHuii NpoOBepOYHOIl padOTHI 0 MO3UIUAM KOAM(pHUKaTOpa

Ne

IIpoBepsiemMblii IIpoBepsiemble IpeAMETHbIE Kon Ypo- | Makcu-

JIEMEHT
coep KaHus

pe3yabTaThbl KT/ BeHb | MaJlb-
K3C | ciox- | Hblid
HOCTH | Oas 3a

BBIIOJI-
HeHHe
3a1aHNuA




Yactb 1

1

Yucna U BBIYHUC-
JIEHUS

I/ICHOJIB3OBaTI> Ha4dYaJIbHBIC HpGIICTaBJIe-
HUSI O MHOMXECTBE JI€MCTBUTEIIBHBIX
YUCEd g CPaBHEHUSA, OKPYIJICHUSA
¥ BBIYUCIICHUH; H300paxkaTh JEHCTBH-
TCJIBHBIC 4YHCJIAa TOYKAMM Ha KOOpHI/I-
HAaTHOM MpsiMOM

1.1/1

YpaBHeHus u
HEPAaBEHCTBA

Pemiate nuHeiHBIE, KBaJpaTHBIE ypaB-
HCHUA W palHUOHAJILHBIC YPAaBHCHUA,
CBOIAIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

3.13

YpaBHeHus u
HEPaBEHCTBA

[lepexoauTh OT clioBeCHOM (POPMYITUPOBKH
3ajaul K ee anreOpandeckol Mojaenu
C IOMOIUIBIO COCTABJICHUSI YPABHEHUS WU
CHCTEMBl YpaBHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/auu
MIOJIyYEHHBIN pe3yabTaT

3.3/3

YpaBHeHUs u
HEPABEHCTBA

IIpuMeHATH CBOMCTBA YHCIOBBIX Hepa-
BEHCTB NIl CPABHEHUS, OLEHKH; PEIIaTh
JIMHEIHBIE HEPABEHCTBA C OJHOU IIEPEMEH-
HOW M UX CHCTEMBI; JaBaTh IpapUUECKYIO
WJUTFOCTPALIMI0 MHOXKECTBA PEILICHUM He-
PaBEHCTBA, CUCTEMBI HEPABCHCTB

3.4/3

DOyHKIMHU

[loHnMaTh W HCIOIB30BaTh (YHKIIHO-
HATbHBIC TIOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYCHHUs), Ompeje-
JATh 3HAUCHHE (PYHKIUHU 10 3HAYCHHUIO
apryMeHTa, OTpeensTh CBOMCTBa
¢byHkuuu no ee rpaduky

4.1/4

Yucna U BEIUHC-
JIEHUS

Hcnonb3oBaTh HayadbHbIC MpPEACTaBIE-
HHAS O MHOXECTBE JEHCTBUTEIHHBIX
yuceqnl JJid  CpPaBHEHUS, OKPYTJICHUS
W BBIYHCICHUH; W300paxkaTh JIEHCTBU-
TEJIbHbIE YHCJIa TOYKAMU Ha KOOPIU-
HATHOM MPSIMOU

1.1/1

Anrebpanueckue
BBIPKCHHS

BbIMONHATE  TOXIECTBEHHbIE Mpeodpa-
30BaHUS  PALMOHAIBHBIX  BBIPAKECHUM
Ha OCHOBE IIpaBU] JCHUCTBUU HaJ
MHOIOWIEHaMH M aireOpandeckuMu
Ipo0sMu

2.2/2

Beposarnocte u
CTaTUCTHKA

Haxomute  BEpoOSTHOCTH  Cily4alHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIE
B OIIBITaX C PaBHOBO3MOJKHBIMM JJIEMEH-
TapHBIMH COOBITUSIMU

5.4/5

I'eomerpust

PacrioznaBaTh OCHOBHBIE BUIBI YETHIPEX-
YTOJIBHUKOB, UX AJIEMEHTBI; MOJIb30BaATHCS
ux CBOMCTBaMH npu pelieHun
F€OMETPUYECKUX 3a/1a4

6.1/6




[Tonp3oBatbest Teopemoit [ludaropa mis
peuicHusd TCOMCTPUUCCKHUX H IIPAKTHU-
yeckux 3anad. Crpouth MaTemaruue-
CKYI0O MOJIENIb B MPAKTUYECKUX 3aavax,
CaMOCTOSITETTLHO Jenathb yepTex
" HaXOIUTb COOTBCTCTBYIOIINC NJINHBI.
Bnagets noHATHAMU CHHYCA, KOCUHYCA U
TaHTeHCa OCTPOTO yriia MPSMOYTOJILHOTO
TpeyroibHuka. Ilonmp3oBarbes  ATUMU
MNOHATUAMU TJId PCHICHUSA MMPAKTUYCCKUX
3ajau.

Beruncnsate  (pa3iudHBIME - CIIOCOOAMMU)
oAb TPEYTroJIbHUKA W  IUIOIIAIN
MHOTOYTONBHBIX (Uryp (MOJb3yscCh, I/
HE00X0TMMO, KaJIbKYJIATOPOM).
IIpumeHATH MOJIyYEHHBIE YMEHUSI
B ITPAKTUYECKHX 3a]a4ax

6.5;
6.6;
6.7/6

Hcnonb3oBate rpaduyeckue MOJIEINU:
JEpEBO  CIy4alHOTO  JKCICPHMEHTAa,
auarpammsl DWjepa, YucaoBast npsmas

5.5/5

Pacnio3dnaBaTe OCHOBHBIE BHJIbI YEThHI-
PEXYrOJIbHUKOB, HUX DJIEMEHTHI, I10JIb30-
BAaTbCsl UX CBOMCTBAMH IIPU PELICHUU
r€OMETPUYECKUX 3a1a4

6.1/6

Pemrate nuHENHBIE, KBaJpaTHBIE YypaB-
HEHUS W PpalUOHAIBHBIE YypaBHCHMUS,
CBOASAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHHUH € IBYMs IEPEMEHHBIMU

3.1/3

N3Bnekatp u mpeoOpa3oBbBaTh HMHGOP-
MAITUIo, TIPEJICTABICHHYIO B BHJIE TaOIHII,
auarpamM, — TpauKoOB,  TPEACTaBISTH
JaHHBIE B BHIE TaOIUIl, gUarpamw,
rpaduKoB

5.1/5

[lepexoauTb OT CclOBECHOW (hopMymH-
POBKM 3agauyd K ee anreOpandeckont
MOJIEIM C  TIOMOILIBIO  COCTaBJICHHUS
YpaBHEHUS WM CHCTEMBl ypaBHEHHH,
MHTEPIPETUPOBaTh B COOTBETCTBHUHU
C KOHTEKCTOM 3aJaddl  IOJydECHHBIN
pe3yabTaT

3.3/3

Haxomute  BEepoSTHOCTH  Cily4alHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIE
B OIIBITaX C PaBHOBO3MOJKHBIMM JJIEMEH-
TapHBIMH COOBITUSIMU

5.4/5

10 | 'eomerpus

11 | BepostHOCT U
CTaTUCTHKA

12 | 'eomerpust

Yactp 2

13 | YpaBHeHus u
HEpaBEHCTBA

14 | BeposiTHOCTE 1
CTaTHCTHUKA

15 | YpaBHenus u
HEpaBEHCTBA

16 | BeposTHOCT U
CTaTUCTHKA

17 | Yucna u BbIUHC-
JeHus

[TpumeHsTh MOHATHE apU(METHUECKOTO
KBAaJIpaTHOTO KOpHS; HaXOOUTh KBaJ-
paTHble  KOpPHHM,  HCIONB3YyS  IpHU
HEOOXOAUMOCTH  KaJIbKYJSATOP; BBINOJ-
HATh  TpeoOpa3oBaHUS  BBIPAKEHHIH,
CoJIeprKalInX KBaJIpaTHbIE KODHH,
HCIIOJIb3Ys CBOMCTBA KOPHEHN

1.2/1




18

I'eomerpust

[IpuMeHATh MOTy4YEHHBIE
MpaKkTUKE: CTPOUTh MaTeMaTHYECKUeE
MOJACIU JUIsl 3aJad pPEalbHOW >KU3HU
U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMC-

3gagusg  Ha |6.10/6  |[1 2

n

JICHUSA

C  TNpPUMEHEHUEM
TPUTOHOMETPUHU
HE00XO0IMMO, KATBKYIISITOPOM)

(monB3ysich,

moxoous
rae

Bcero 3aganuii — 18, u3 Hux no yposHio cioxunoctu: b —15; I1—3.
MakcumanbHBIN IepBUYHBIN OaT — 24

Pacnpenesienue 3a1aHuil POBEPOYHOI PA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne YpoBeHb CJ10KHOCTH KoanuectBo Maxkcumajbubiii | IIpoueHT makcu-
3aJaHui 3aJaHui nepBUYHbII MaJIbHOI'O IEPBUYHOTO
oa 0aJ1J1a 32 BBLINIOJTHEHHE
3aJJaHU i JaHHOI0
YPOBHS CJI0KHOCTH
0T MAKCHUMAJILHOTO
MePBUYHOIO 0asia
3a BCIO padory
1 bazoBriii 15 18 75
2 IToBBITIEHHBIH 3 6 25
Hroro |18 24 100

PexoMeHganum no nepesBoay mepBUYHBIX 0aJ10B
B OTMETKH N0 NATHOAIILHOM LIKAJIe

OTMeTKA 0 NATHOAIILHOM HIKAJIe

«2» «3»

«“» «S»

[lepBuuHbIC OAIITBI

0-6 7-12

13-18 19-24




Yactes 1

i 6 3
Haiijre 3HaueHune BoIpaKeHus 3: (; — Z)

OrtBer:

nin

Haiinure 3Hauenue Boipaxkenus 4,5-5,4—-06,1.

OrtBeT:

@ Pemmre ypasuenue (5x—2)(3 —x) =0.

OrtBer:

@ Onno uncno 6ombIne Apyroro Ha 22, a ux npousseneHue pasHo —120. HaiinuTte 3T1 uncna.

OrtBeT:

@ Ha uucnoBoii npsaMoii otMedensl uucia a u b . OTMeTbTe Ha MPSIMOI KaKyr0-HUOY/Ab TOUKY X Tak,
YTOOBI IPH STOM BBITIONHSINCH TPU yernoBus: x—a >0, x—b<0 u a’x>0.

OrtBeT:

.........




YcraHoBHUTE COOTBETCTBUE MEXAY Tpabukamu QyHKIUN U popmyrnamMu, KOTOpPbIE 3aal0T 3TH

GyHKIHIH.
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B Tabnuie moa kaxmoit 6yKBo
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v

" IIPSAMOU YHUCJIO

B

A b

OTMETBHTE Ha YHCIOBO

OrtBer:




@ Haiinure 3HaYeHNnEe BBIpAKEHUS M o npu x= _, y=-5,2.
8x x+y J3

OrtBer:

Ha ¢ectuBane BricTymaroT rpynmsl u3 15 pa3Hbix roponoB. Cpeau STUX TOPOAOB €CTh ACTpaxaHb,
bpsuck u Boarorpan. [lopsimok BeICTyIIeHUS onpenenseTcs xpeoruem. KakoBa BeposiTHOCTh TOTO,
4yTO rpynmna u3 AcTpaxaHu OyAeT BBICTYNATh paHBIIE TPYIILI U3 bpsHCKa, HO MO3Ke TPYMHNbI U3
Bonarorpama?

OrtBer:

@ Onun 13 yrioB nmapamiesnorpamma pased 70°. Haiinurte Tymoit yron qaHHOTO
napajiesorpaMma.

OrtBeT:

Ha xneruaroit 6ymare ¢ pazmepom kiaeTku 1x1 ormedeHsl TOUKU A U B.
Haitgute paccTtosiHue Mexay STUMU TOUYKAMM.

OrtBer:




Ha pucynke m3o00paxén rpad. Aus obBema 3TOT rpad, HE OTpbIBas ¢
KapaHJamia OT JIUCTa OyMard W HE TPOBOJS HHU IO OZHOMY pedpy
nBaxapl. C kakod BepmuHBI AHS Hayana oOBOAUTH Tpad, eciaum OHa
3aKOHYHJIa €ro 0OBOJUTH B BepiIuHe £?

OrtBeT:

Vkaxure HOMCDP YTBCPKACHUA, KOTOPOC ABJIACTCA HCTUHHBIM BLICKA3bIBAHHUCM.

1) JlroGoii mapamienorpamm, B KOTOPOM JIBE€ CTOPOHBI PaBHBI, SBIISIETCS pOMOOM.

2) JI1o00ii 4eThIPEXYTOILHUK, B KOTOPOM JIBE TUArOHAIHM PABHBI U NMEPIICHAUKYIISPHBI, SBISCTCS
KBaJIPaTOM.

3) Jlro6oii mapamienorpaMm, B KOTOPOM JIHArOHAIN PAaBHBI, SIBISETCS MPSIMOYTOJILHUKOM.

4) B nro6oii Tpanernuu 00a yria mpu MEHbIIIEM OCHOBAaHUH TYIIBIC.

OrtBer:




Yactb 2

@ Peumite ypasHenne 4x® +12x+9 = (x— 4)2 .

Penrenue.

OrtBer:




Ha nuarpamme npeacTtaBiieHbl JaHHBIE O TOAOBOM KOJIMYECTBE 0caKkoB B Mockse. [1o ropusonTanu
yKa3aHbl TOJIbl, a [0 BEPTUKAJINA — KOJIMYECTBO OCAJIKOB, B MM.
1000

900

800 —

700 —

600 —

500 —

400

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

OTBeThTE Ha BOIIPOCHI.

1) B xakue roael u3 ykazaHHOTro nepuoja B Mockse 3a rof Beinaio MmeHee 600 Mmm ocaikoB?

OrtBerT:

2) [IpumepHo Ha ckoibko MM B 2021 roay BbITIazo ocaakoB OombIe, yeM B 20227

OrtBerT:




Paccrostnue mexny nynkramu A u B no peke paBHo 45 kM. U3 nyHkTa A B yHKT B 1o teuenuro
PEKHU OTHpaBUIICS IUIOT, @ 4YEPE3 Yac BCJIE 32 HUM OTIPABUIACh MOTOPHAS JIOJKA, KOTOPast, IPUObIB
B MYHKT B, ToTuac moBepHysna oOpaTHO M Bo3BpaTwiach B MyHKT A. K MOMEHTy BO3BpalieHHs
JOIKU B MyHKT A TUIOT mporuibll 32 kM. Haiinure cKOpoCTh JIOJKM B HEMOABHKHOM BOJIE, €CITU
CKOpPOCTB TEUCHUS PEKH paBHA 4 KM/4.

Penrenne.

OrtBeT:




[IpaBuibHBIN UrpalibHBIM KyOuK OpocaioT aBa pas3a. HaiimguTe BepOsITHOCTH TOTO, YTO CymMMa
BBINIABIIMX OYKOB OKAXETCS HE MEHbIIIE 9.

Perenue.

OrtBeT:




@ Haitngure 3HaueHne BbIpaKEHUS

\/7—4\/§+\/§

Perenue.

OrtBeT:




B mpsimoyronesHOM TpeyronsHuke ABC ¢ runorenysoii AB nposenu BeicoTy CD u Ouccexkrpucy CL .
Haiigute Benuuuny yrna DCL , ecnmu ZCAB = 25°. OTBeT JaliTe B rpagycax.

Perenue.

OrtBeT:




Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI

Yacts 1
Homep 20314567189 10 11 12 Hroro
3a1aHUsA
BauIbl 1|1 111111111111 12

Homep 3apanus

IIpaBuIbLHBINA OTBET

28
1 N
18,2
2 0,4;3
3 —12 n 10 wmm —10 u 12
° | ° o -
. —e— >
4 a 0 x b
B kadecTtBe BepHOro cieayer 3acUMTaTh JIIOOOH OTBET, II€ TOYKA X JICKHUT
Mexay Toukamu O u b
5 2341
V34
6 : : : : : : : : : : : —e— : : -
0 1 2 3 4 5 6 7
mr00asi TouKa Ha UHTEpBale oT 5,5 10 6
7 -2,6
; !
6
9 110°
J10
10 WIn
300
11 A
12 3




CucreMa oueHUBaHMSI IPOBEPOYHOM PadoOThI

Yactp 2
Homep 1314|1516 17| 18| Wroro
3alaHUsA
Basl 2212121212 2

Pemute ypasrenue 4x® +12x+9 = (x - 4)2 .

Pemienne u ykazaHusi K OeHMBAHHUIO bansl
Pewienne.
(2x+3)2 =(x—4)2; 2x+3 =|x—4|; otxyma 2x+3=x-4 mbo 2x+3=4-x.
1
Kopuu ypaBHeHusi: — 7 win _.
3
Bo3MmoskHa Apyrasi 1oc/1e10BaTe1bHOCTD AeHCTBUH.
1
OtBet: —7; _
3
O60CHOBaHHO MOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIIeHUE HEJOCTATOYHO 0OOCHOBAHO. 1
N
Xoj pelieHus: BEpHbIN, HO TOMYIIeHA BRIYHCIUTENbHAS OINOKA
PeieHne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBIIIE 0
Maxcumanvrouii 6ann 2




Ha nuarpamme nipeacTaBiieHbI JaHHBIE O TOAOBOM KOJIMYECTBE 0caikoB B Mockge. 1o ropuzonTanu
yKa3aHbl TOJIbl, @ 0 BEPTUKAIHN — KOJIUYECTBO OCAJKOB, B MM.

1000

900

800 —

700 —

600 —

500 —

400
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

1) B xakue rompl u3 ykazaHHOTO nepuoaa B Mockse 3a 1o Beinasio MmeHee 600 MM ocaakoB?
2) [IpumepHo Ha ckoibko MM B 2021 roay BbITIajo ocaakoB OombIie, ueM B 20227

OtBeT M YKazaHusd K OHCHUBAHUIO banabl

OTBETEHL:
1)2014r.,2019r.;
2) moboe 3naueHue ot 140 go 180 mm

ﬂaHBI JABa BEPHBIX OTBCTA

JlaH TOJIBKO OVIH BEPHBIN OTBET

I[aHI:I HCBCPHBIC OTBCTHI

N~

Maxcumanvhnoiii baun




Paccrostnne mexny nynkramMu A u B no peke paBHo 45 kM. 13 nyHkTa A B nyHKT B 1o teuenuro
PEKH OTIIPaBHWICA IUIOT, a Y€PE3 Yac BCJE 32 HUM OTIPaBUIIaCh MOTOpHAs JI0JIKa, KOTOpasi, TPUObIB
B MyHKT B, ToT4ac moBepHyna oOpaTHO W BO3BpaTwWiach B MyHKT A. K MOMEHTY BO3BpaIlicHHS
JOAKUA B MyHKT A mioT nporuibil 32 kM. Haligure CKOpOCTh JIOJIKM B HEMOABUIKHOW BOJIE, €CIU

CKOpPOCTB TEUCHUS PEKH paBHA 4 KM/4.

Pemenue u YKazaHus K OHCHUBAHUIO

Banxnbl

Pemenue.
J'Iomca XoauJia B 06& KOHIIAa B TCUCHUEC 7 YacCoB, ITOCKOJIbKY IIJIOT MPOIJIBLI IO TCYCHUTIO
32 kM. O003HAaYMB CKOPOCTH JIOAKHA X KM/, ITOJIy4aeM ypaBHEHHE
45 45
+ =7,
x+4 x-4

. _ 2 . 2 _

otkyna: 90x =7(x ~16); 7x* —90x~112 =0.

[TonydyeHHOE ypaBHEHUE UMEET €IMHCTBEHHBIN MOJOKUTEIbHBINA KOPEHb PaBHbIN 14.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Ortser: 14 kM/u

OOG0CHOBaHHO TTOJIYY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO pEIIeHUE HEJTOCTATOYHO 0OOCHOBAHO.
NN

Xo pelieHus: BEpHbIN, HO TOMYIIeHA BRIYHCIUTENbHAS OIINOKA

Pemenue ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX BBIIIC

S

Maxcumanvnoiii 6amn

[IpaBunbpHBIN WUrpasIbHBIA KyOWK OpocaroT nBa pasa. Haitnure BeposITHOCTH TOTO, YTO CymMMa

BBINABIINX OYKOB OKAXKETCS HE MCHBIIIE 9.

Pemenne u ykazanus K OlleHUBAHU IO Banannl

Pemenmue. 1 23 4 5 6
O6o3naunm A coObITHE «CyMMa OYKOB He MeHblie 9. 1 [3 |4 506 7
Bcero N =36 paBHOBO3MOXHBIX HCX0/0B. M3 HHX 23 4 5 6| 7 )
N (A):IO ONaronpusTCTBYIOT COOBITHIO A . 3HAUUT, 3 4156 718 9
P(A)=N(4)_L =022 456 7] 89|10

N 36 18 6 7 18 | 9o |11
Orser: °_. 617 18 Io [10f11 |12

18
Bo3moxkHO apyroe pemienue
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHHe HEJOCTATOYHO 0OOCHOBAHO. 1
NJIN
XoJ perieHus: BEpHbIi, HO JIOMYIIEHA BHIYUCIIUTEIbHAS OIINOKA
Penrenue He COOTBETCTBYET HA OJJHOMY M3 KPUTEPUEB, IEPEUYHCIICHHBIX BBIIIC 0
Makcumanvhuiii 6ann 2




@ HaiinuTe 3HaueHNe BbIpa)KEHUSA \/ 7 — 43 ++/3

Pemienue u ykazaHus K OlleHUBAHUIO banabt

Perienue.

Ja-a313443=)(2+3) V3423 +V3=2.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD AeHCTBUI.

Ortsert: 2

OO0CHOBaHHO TOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIIEHHE HeI0CTATOYHO 0OOCHOBAHO. 1
NN

Xopx pelieHus: BEpHBIH, HO AOMYIIEHA BEIYUCIUTEIbHAS OIINOKA

[e)

Pemennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBIILIE

Maxkcumanvuwviu 6ann 2

B npsimoyrosnbHoM Tpeyroisauke ABC ¢ runoteny3oil 4B nposenu Boicoty CD u
ouccextpucy CL .

Haiigute Benuuuny yrna DCL , ecnmu £ZCAB = 25°. OTBeT Aaiite B rpajgycax.

Pemienne u ykazaHusi K OeHMBAHHUIO Bananl

Pemmenue. A
Tpeyronmbank CDB mnopoben TpeyroabHuky ACB, MOCKOJIBKY 3TH
NPSAMOYTOJIbHBIE TPEYroJbHUKH HMMEIOT OOIIUI  OCTphI  yroi.
CnenoBarenbHo, £LDCB = ZCAB = 25°. buccekrpuca CL npenut
npsMol yron Ha gaBa yraa no  45°. Ilostomy ZLCB =45°
n £LDCL = ZLCB — ZDCB =45°—-25°=20°.

Bo3moxkHa apyrasi mocjie10BareJbHOCTh AeHCTBHUI.

OtBeT: 20°

OO0CHOBaHHO IOJIyY€H BEPHBII OTBET

Xop perieHus: BEPHBIN, HO JOMYIEHA BEIYUCIUTEIbHAS OITNOKA

Pemennie HeBEpHO UK OTCYTCTBYET

N O — (N

Maxkcumanvuviu 6ann

Cucrema oleHNBaHUS BBINOJTHEHHUS Bceil padoThl
MakcumanbHBIN IEPBUYHBIN 0asuT 32 BBITIOJIHEHHE PAaOOThI — 24.

Pexomenoyemasn mabauya nepesooa 6annos 6 ommemxu no nAmMubOAIIbHOU WKALe

OTMeTKa 0 NATHOAJILHOM HIKAJIe «2» «3» «» «S»

[TepBuuHbIC OAMITBI 0-6 7-12 13-18 19-24




KoHTpo1bHO-H3MepHuTeIbHbIe MAaTePHAJIbI AJIA IPOBeIeHHUs IPOMEKYTOYHOM
aTTecTalMy 10 MaTeMaTHKe 32 Kypc 9 kiacca B ¢opMe UTOrOBOM
KOHTPOJIbHOI padoThI

1. XapakrepucTuka cTpyKTYpbI B cofepxanuss KUM
Pabora Bxmouaer 8§ 3amaHuii: 5 3amaHuil 0a30BOrO YpOBHS CIIOKHOCTH, 3 3aJaHUs-
MOBBIIIEHHOT'O YPOBHS (3a/1aHUsI C Pa3BepHYTHIM, 00OCHOBAHHBIM OTBETOM).
PaboTa Bxitouaer 2 BapuaHTa.
2. Pacnpenenenne 3aganmii KMM no copepkaHuio M NpoBepsieMbIM YMEHUSIM H
CIocodam JesTeJIbHOCTH

Ne | DuemeHT conepsxanns, | Kon TpedoBanust K yposHIO | Kon
nposepsieMblii 3aganusamu KP KOHTPOJIHPYEMOI0 | MOATOTOBKH TpeGoBaHUS
3J1eMeHTa
1 | Cymma ymioB  TpeyroibHuka. | 7.2.6 Pewars mwianuMerpuueckue | 5.1
BHeniHue yrisl TpeyroabHHUKa 3aauu Ha HaxoxjaeHue | 5.2

TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, TUTOIIAJIEH )

PacrniozHaBath  reoMeTpHUYeCKUe
(burypsl Ha IIOCKOCTH, Pa3IHyaTh
MX B3aHMMHOE PACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(GuUrypbl; BBIMOIHATh YSPTEKH I10
YCIIOBHIO 33J1a4

1 Bricora, Menuana, Ouccekrpuca, | 7.2 Pemarp mwianuMerpuueckue | 5.1
CpelHsisi JMHUS TpeyroibHuKa; | 7.2.1 3a1a4u Ha HaxoxjaeHue | 5.2
TOYKH TIEPECEUCHUs] CEpPEeIUHHBIX TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
MEPIICHANKYISIPOB,  OMCCEKTPHC, YIJIOB, TUIOIIAJEH)

MeJIMaH, BBICOT Win ux PacniozHaBath  reomeTpuyeckue
MIPOAOKEHUI (burypsl Ha TUIOCKOCTH, pa3invarh
UX B3aMMHOE  PACIIOJIOKCHHE,
n300paxarb TeOMETPHUYECKHE

(UTYpBI; BBITOTHATD YEPTEXKH I10
YCIIOBHIO 33aJa4H

2 | OKpYXHOCTb U KpyT 7.4 Pemarp mIanuMeTpudeckue | 5.1
3aaun Ha HaXOXJICHHE
TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, IJIOIIAJEH)

3 IInomane wm €€  cBoiicTBa. | 7.5.6 Pemats miaHuMeTpudeckue | 5.1
[Tnomanap Tpaneuuu 3a1a4u Ha HaxoxjaeHue | 5.2
TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, TUIOIIAJEH)

Pacro3HaBaTh  reoMeTpUYCCKHE
(burypsl Ha MIIOCKOCTH, pa3IndaTh
WX B3aWMHOE  PACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(UTYPBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a9H

4 | Cunyc, KocHuHYC, TaHTeHC ocTporo | 7.2.10 Pewars mIanuMeTpudeckue | 5.1
yria MPSIMOYTOJILHOTO 3aa4n Ha HaxoxaeHue | 5.2
TpeyrojbHuka u yrioB oT 0o 1o TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
1800 YIJIOB, TUIOIIAJEH)

Pacrio3naBaTh  reoMeTpUYCCKHE
(burypsl Ha IUIOCKOCTH, pa3inyaTh
UX B3aMMHOC  PACIIOJIOKCHUE,
n300paxarb TeOMETPHUYECKHE
(Gurypbl; BBIMNOIHATh YEPTEKH 110
YCIIOBHIO 33]1a41

5 | Brucanueie u onvcaHuele | 7.4.6 Pemrarp mIaHuMerpuyeckue | 5.1
OKPY>KHOCTH MIPaBHIHHOTO 3a/1aum Ha HaxoxjeHune | 5.2




MHOTOYT'OJIbHUKaA

Cymma YIJIOB
MHOT'OYTOJIbHHAKA

BBIITYKJIOTO

7.3.4

TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TUTOIIAJIEH )

PacrniozHaBarh  reoMeTpHUYeCKUe
(burypsl Ha IIIOCKOCTH, Pa3IHyarh
MX B3aMMHOE DACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(urypbl; BBIMOIHATh YSPTEIKH I10
YCIIOBHIO 33J1a4

Tpanenus,
Tpaneiuu;
Tpaneuus

cpenHss JIMHUS
paBHOOEIpeHHAs

7.3.3

Pemars IUTAHUMETPUYCCKHE
3a0a4u Ha HaXOXICHUC
TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TIOIIAJEH)

Pacnio3naBaTh  reoMeTpUYCCKHE
(burypsl Ha IUIOCKOCTH, pa3inyarh
WX B3aWMHOE  PACIOJIOKECHHE,
n300paxarb TeOMETPHUYECKHE
(bUTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a9H

5.1
52

PaBHOOEIpEHHBII u
PaBHOCTOPOHHUN  TPEYTOJIbHUKH.
CaoiicTBa u MIPU3HAKH
PaBHOOEIPEHHOTO TPEYTOJIbHHUKA

722

Pemrare IJTAHUMETPUIECKUE
3a7a4u Ha HaXOXJCHUC
TEOMETPUUYECKUX BENWYWH (IJIVH,
YIJIOB, TIOIIAJEH)

PacniozHaBath  reomeTpuyecKue
(burypsl Ha TUIOCKOCTH, pa3inyarh
MX B3aMMHOE  PaCIOJIOKEHUE,
n300pakarh TeOMETPUUYECKHE
(UTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3a]1a9u

IIpoBoauTh JIOKa3aTelIbHbIC
pacCy X IeHus TpH  pEHICHUH
3a/1a4, OIICHUBATH JIOTHYECKYIO
MPaBUILHOCTD paccyxJIeHuH,
pacrno3HaBarb OIIHOOYHbBIE
3aKJIIOYCHUS

5.1
5.2
7.8

Bricora, Menmana, OuccekTpuca,
CpeIHsisl JIMHUS TPCYTOJbHHKA;
TOYKHU TIEPECEUEHUs] CEepPEeIUHHBIX

MEPIICHANKYISIPOB,  OMCCEKTPHC,
MeEJIiaH, BBICOT WA ux
MPOIOJKEHUN

IIpaMOyronsHBI  TPEYroJbHHUK.
Teopema [Tudaropa

OKpY>KHOCTb ¥ KPyT

7.2.1
723
7.4

Pemrars IUTAHUMETPUYCCKHC
3a0a4u Ha HaXOXICHUC
TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TUIOIIAJEH)

Pacno3naBaTh  reoMeTpUYCCKHE
(burypsl Ha MIIOCKOCTH, pa3IudaTh
WX B3aWMHOE  PACIOJIOKECHHE,
n300paxarb TeOMETPHUYECKHE
(UTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a4u

IIpoBoauTth JI0OKa3aTeIbHEIC
pacCyXIeHusT TP PCIICHUH

3a/a4, OILICHUBATh JIOTHUYECKYIO
NPaBHILHOCTD paccyxaeHui,
pacrno3HaBarh omunbo4HbIE
3aKJIIOUEHUS

5.1
52
7.8

IIPOrpaMMBI.

3. CucreMa oneHUBAHUA

Ne 3apanus bana Cymma
1 1 1
2 1 1
3 1 1
4 1 1
5 1 1

KontponpHast pabota mpoBOIUTCS B COOTBETCTBUHU C TEMAaTHYECKUM IJIAHMPOBAHUEM paboyeit




6 2 2
7 2 2
8 3 3
Urtoro: 12
0-40.-«2» 5-70.-«3» &-100.-«4» 11-1206.-«5»
OTBeThI
No 1 2 3 4 5 6 7 8
3aIaHus
B1 98 60 33 1,5 1 9 3amaua Ha | 6
JIOKA3aTeILCTBO
B2 24 123 42 3 2 10 3agaua Ha | 2
I0Ka3aTeIbCTBO




HTrorosasi koHTpOJIbHAsI padoTa mo reomerpun (9 kiacc)

Bapnanrl
1.

A M B
Ha mpsmoit 4B B3sta Touka M. Jlyu MD — Ouccekrpuca yria CMB. W3BecTHO, 4TO
£DMC = 41°. Haitnute yron CMA. OTBeT gaiiTe B rpagycax.

[leHTp OKpYXHOCTH, ONMCAaHHOW OKOJIO TpeyrojibHUKa ABC, JE€XUT Ha CTOpPOHE AB.
Haitnure yron ABC, eciu yron BAC pasen 30°. OTBeT naidiTe B rpaaycax.

B Tpaneuuun ABCD wu3BectHo, uto AD =7,BC=135, a e€ miowmane paBHa 72. Haiinute
momaas Tpaneuuun BCNM, rae MN — cpennsisi nunus tpaneuuu ABCD.

(0] A
Haitgure TanreHnc yria AOB, M300paKEHHOTO HA PUCYHKE.

Kaxkoe u3 cnenyromumx yrBepx1eHu BEpHO?

1) Cymma yriioB BBIIYKIIOTO YETBIPEXYTroIbHUKA paBHa 360 rpamycam.
2) CpenHsisi TUHUS TPaIlelMA paBHA CyMMe €€ OCHOBAaHHIA.

3) JIro6oii mapasnienorpaMM MOYKHO BITUCATh B OKPY)KHOCTb.



OcHoBanus Ttpanenuu paBHbl 16 u 34. Haiigute OTpe30K, COECIUHSIOMIMI CepearuHbI
JIMaroHajen Tpareumu.

B octpoyrosbHOoM TpeyroiabHuke ABC poOBEIECHbl BBICOTHI BB 41 CC;. Jlokaxxute, 4TO
YTJIBI CC1B1u CBB, PaBHBI.

8.

Menuana BM tpeyronbuuka ABC paBHa 3 u  4BIAETCA  JUAMETPOM  OKPY>KHOCTH,
nepecekarwonie cropony BCB e cepeaune. Haiinure amamerp OMMCAaHHON OKPY:KHOCTHU
TpeyroibHuka ABC.

Bapuant2

1.

[+
=

A C

(]
B TtpeyronbHuke ABC HU3BECTHO, YTO ZBAC = 48 , AD_ ouccekrpuca. Haiigure
yToi BAD_ Orser paiite B rpagycax.
2.

D

( B B yron C BenuuuHoi 57° BOMCaHa OKPYKHOCTh, KOTOpasi KacaeTcs CTOPOH
yria B Toukax A u B, touka O - neHTp okpyxkHoctu. Haiinure yron AOB. OtBer pnaiite B
rpagycax.

3. HaiinuTe miomans Tpaneunu, n300paxEHHON Ha PHCYHKE

4. Haiinute TaHreHC yria AOB, n300pak€HHOTO HAa PHCYHKE
B

;

O A



5. Kakoe u3 ciienyrommx yTBepK1€Hui BEpHO?

1) naroHnanu napajieiorpaMmma paBHBI.

2) Ilnomaas pomOa paBHA MPOU3BEACHHUIO €T0 CTOPOHBI Ha BBICOTY, POBEAEHHYIO K ITOM
CTOpOHE.

3) Eciin 1B€ CTOPOHBI M yroJl OTHOTO TPEYTOJIbHUKA PaBHBI COOTBETCTBEHHO JIBYM CTOPOHAM
U YIJIy APYIrOro TpEyrojibHUKA, TO TAKUE TPEYTOJIbHUKH PABHBL.

Ecnu ymeepotcoenuil HeCKOIbKo, 3anuuume ux Homepa 6 nopsaoke 03pacmanusl.
6.
B C

4 H D
B Tpanemuu ABCD GokoBbie cTOpoHBI AB 1 CD paBHbl, CH — BBICOTA, NpOBEAEHHAA K

OonbmieMy ocHoBaHuio AD. Haiigure nnuny otpeska HD, ecnu cpenssst auHus KM Tpanenuu
paBHa 16, a MeHblIee ocHOBaHue BC paBHO 6.
7.

4 b E CHa cropone AC tpeyronsHuka ABC BbIOpaHbI Touku D u E Tak, 4TO
orpe3ku AD u CE paBubl (cM. pucyHOK). Okxazanoch, uTo OTpe3ku BD u BE TOXE pPaBHBI.
Joxaxute, 9To TpeyrodbHUK ABC — paBHOOCAPEHHBIN.

8. Tpu OKpyXHOCTH, paauychl KOTOpbIX paBHBl 2, 3 u 10, momapHo KacaroTcs BHEIIHUM
obpazoMm. HaiimuTe pammyc OKpYKXHOCTH, BIHCAaHHOW B TPEYrOJbHUK, BEPIIMHAMH KOTOPOTO
SBIISIOTCS LIEHTPBI ATUX TPEX OKPYKHOCTEH.



Pemenus

Bapnanrl

1.

| D

A M B
Ha mnpsmoit AB B3sta Touka M. Jlya MD — Ouccektpuca yrima CMB. W3BecTtHO, 4YTO
£DMC = 41°. Haiigute yron CMA. OTBet gaiiTe B rpaaycax.

Pemenne.
[Tockonbky MD — ouccextpuca, £LDMB = £DMC = 41°. Yrast CMA, DMC w DMB BMecTe
COCTAaBJISIFOT Pa3BEPHYTHII yrou, OTKyJ1a

£CMA = 180° — 2DMB — £DMC = 180° — 41° — 41° = 98°.

OTBeT: 98.
2.

LleHTp OKpYXXHOCTH, ONHCAHHOM OKOJIO TpeyronbHuka ABC, NeXUT Ha CTOpOoHE AB.
Haiinute yron ABC, ecnu yron BAC pasen 30°. OTBer naiite B rpagycax.

Pemenue.

N3BecTHO, 4TO €ciy LEHTP ONHUCAHHOM OKPYKHOCTH JIEKUT Ha CTOPOHE TPEYTOJIbHUKA, TO
YIroJ HampoOTHB 3TOH CTOPOHBI — TpsiMoil. Takum oOpazom, yroi ACB paBen 90°. Takum
obpa3zom:

ZABC = 180° —30° — 90° = 60°

OTBeT: 60
3.
B Y
M/
/
A

B Tpaneuuun ABCD wu3BectHo, uto AD =7,BC=135, a e€ miowmans paBHa 72. Haiinute
momaae Tpaneuuun BCNM, rae MN — cpennsisi nunus tpaneuuu ABCD.
Pemenmne.



A H D
[IpoBeném BBICOTY BH. Cpennss JIMHUS paBHa [IOIyCyMMe

AD+ BC
Mn =22E5C ¢
OCHOBaHMII: 2 [Inomane Tpamenuu paBHA MPOU3BEACHUIO MOTYCYMMBbI
OCHOBAaHHUH Ha BBICOTY:
AD+ BC 28aBcD
S =————BH&BH=———-<BH=12.
ABED 2 AD+ BC

[Tockonbky MN CpenHss  JIMHUS, MN H AD, II03TOMY BK 1 KN. Otpe3ku AM

u M B papnpi, AD | MN || BC, 1 TeopeMe daneca ToJTy4aem,
BK = KH = BH =6
410 2 ' Haipém mnomans Tpaneuuun BCNM
BC+ MN 546
Speny = ——— BK = —— -6 =33.
2 2
OTBeT: 33.
4.

(9] A
Haiinure TanreHc yria AOB, n300pakEHHOTO HA PUCYHKE.

Pemnenue.
B

O AOnyctum mepnenmukynap u3 Touku BHa mpamyio AO 1A TONydEHHS
IPSAMOYTOJIBHOTO TPEYrOJIbHUKA. TaHIeHC yria B IPSMOYTOJIBHOM TPEYTOJIbBHUKE — OTHOILEHHE

6
1gAOB= 7 =1.5.

IMPOTHUBOJICIKALICTO KATCTa K IPUJICIKAILICMY:

OtBeT: 1,5.
5.

Kaxoe 13 cnepyromux yrBepKIaeHU BEpHO?
1) Cymma yriioB BBIIIYKIIOTO YETBIPEXYTrobHUKA paBHa 360 rpamycam.



2) CpenHsisi TMHUS TPaIlClMA paBHA CyMMe €€ OCHOBAaHHIA.

3) JIro6oii mapanienorpaMmM MOKHO BIIHCATh B OKPYKHOCTb.

Pemenue.

[IpoBepuM Kak0€ U3 YTBEPKIACHUMN.

1) «Cymma yrioB BBIIYKJIOIO YETBIpEXyrosibHMKA paBHa 360 rpamycam.» — @epHo, 1O
TEOPEME O CYMME YIJIOB BBIIIYKJIOTO MHOTOYIOJbHHKA CyMMa YIJIOB #-yTOJIBHUKA paBHA
180°(n — 2). CnemoBareiabHO, CyMMa YIJIOB BBITYKJIOTO YETHIPEXYroJbHUKAa paBHa 360
rpamycam.

2) «CpenHsisi TUHUS TPANCIMH paBHA CyMMe €€ OCHOBaHUMN.» — HegepHo, CpenHsis JIMHUS
Tpaneuuy paBHa MOJIyCyMMe €€ OCHOBAaHUM.

3) «JIro6oil mapaienorpaMM MOXHO BIIUCATh B OKPYKHOCTh.» — HEBEPHO, B OKPYKHOCTh
MO’KHO BIIMCATh TOJIBKO YETBIPEXYTOJIBHUK, CYMMa IIPOTHUBOINOJIOKEHHBIX YIJIOB KOTOPOTO paBHA

180°.
OtBeT: 1.

6.

OcHoBanus Ttpanenuu paBHbl 16 u 34. Haiigute OTpe30K, COECIUHSIOMIMI CepearuHbI
JIMaroHajen Tpareinm.
Pemenne.

A

[Tycte B Ttpanmeumu ABCD ¢ ocHoBanusimu BC = 16 u AD = 34. OO0Go03HauuM cepeauHy
nuaronanu AC depe3 N, cepenuny nuaronanu BD udepes M, a cepenuny ctoponsl CD yepes K.

Torma NK — cpenHss JIMHUS tpeyroiabHuka ACD, MK — cpenHsist JIMHUS

Tpeyroapauka BCD. [lnuHa cpeaHell JWHUM TPEYroJbHUKAa paBHA IOJOBHUHE CTOPOHBI,
napajuiensHoi e, To ectb MK = BC/2 = 8, NK = AD/2 = 17. 3nauut, Touku N, M u K nexat Ha
onHou nipsimoit, u NM = NK — MK = 9.

OTBeT: 9.
7.

B octpoyroneHom TtpeyronpHuke ABC npoBEAEHBI BBICOTHI BB 4 CCj. Jlokaxure, 4TO
YTJIbI CC1B1uwCBB; PaBHEL



Pemenue.

TpeyroabHUKH CBB| 4y CC1B ymeror 00111y10

TUIIOTEHY3Y BC. [ToaToMy TOYKH C,B,C1, B nexar na OJIHOM OKPYXHOCTH. YTIIbI CC\B,

u CBB,) OMMPAIOTCS HA OJHY AYTY, U TIOSTOMY PaBHBI.
8.

Menuana BM tpeyronbuuka ABC paBHa 3 u  d4BISETCA  JUAMETPOM  OKPY)KHOCTH,
nepecekarwonien cropony BCB e cepeaune. Haiinure amamerp OMMCAaHHON OKPYKHOCTHU

TpeyroibHuka ABC.
Pemenne.
B
K
(@)
| |
4 M c BeenéM  00603HayeHUs, KaK
IIOKa3aHO Ha pHUCYyHKe. PaccMOTpuM  TpeyroiabHHUK BOK :— on paBHOOEIPEHHBIH,
cienosarensuo, ZOBK = ZBKO AHanorn4HO B tpeyronsunke OKM

umeem: ZOMK = ZOKM . Teneps pacemorpum Ttpeyronsuuk MBK: cymma ero yrios
paBHa 180°, mosToMy

/MBK + /BKM + ZKMO = 180°.

[TockosbKy KpoMme 3TOro £BKM = ZBKO + ZOKM, yyeem:

2/BKO+2/0KM = 180° < /BKO + ZOKM = 90° < /BKM = 90°.



Pacemorpum tpeyronsunku BMK u MKC : gy npsmoyronsHsie, nMeror oGuimii kaTer

u BK PaBHO KC> CJICOOBATCIILHO, OTU TPCYIrOJIbHUKU paBHBI, 4 3HAYUT, BM = MC

Touka M orcrour Ha paBHOE paccrostHue oT BCEX TpEX BEPILLUUH
TPEYroJIbHUKA, AM =MC = BM ,  CledoBaTelbHO,  TOYKa M _ LIEHTP OKPYKHOCTH,
OIMCAHHOMN OKOJIO TpeyrojlbHUKA ABC, Huamerp OIMCaHHOMN

okpyxuoctn B = 2R = 2BM = 6.

OTBeT: 6.

Bapuant2

1.

A 3

o
B TtpeyronbHuke ABC HU3BECTHO, YTO ZBAC = 48 , AD_ ouccekrpuca. Haiigure
yroa BAD._ Orser paiire B rpagycax.

Pemenue.
/ZBAC 48
/BAD=———=— =24
Tockomsky AD — Guccexrpuca, 2 2
OtBer: 24

¢ B B yron C BenmunHOM 57° BIHMCaHA OKPYKHOCTh, KOTOPAs KACAETCSI CTOPOH
yriia B Toukax A u B, touka O - 1eHTp OkpyxHocTu. Haiinure yron AOB. OtBer naiite B
rpamycax.

Pemenne.

Paguyc OKpYXHOCTHM TEpPHNEHAMKYISIPEH KacaTelbHOW B TOYKE KAaCaHUS, IOITOMY

yrasl CAO n OBC passbl 90°. Cymma yriioB 4eThIpEXyrojpHuKa paBHa 360°, oTKyna:

2AOB=360°—2CAO — £OBC — £ACB =360° — 90° — 90° — 57° = 123°.
OTrBet: 123.



Haiinure momans Tpanemnuu, n300pakEHHON Ha PUCYHKE.
Pemenne.
[1nomane Tpanenuu paBHa NPOU3BEACHHUIO MTOJYCYyMMbl OCHOBAaHHUW HA BBICOTY:

943
S=2"".6=42.
2
OtBet: 42.
4.
B
Q A
Haiinure Tanrenc yria AOB, n300pakEHHOTO HA PUCYHKE.
Pemenue.
B
O A'OnyctuM  HepHEeHIUKYIAp M3 TOukM B Ha Tpamyio AO Uil TOdydeHHs
IPSIMOYTOJIBHOTO TPEYTroJbHUKA. TaHreHC yriia B MPSIMOYTOJbHOM TPEYroJIbHUKE — OTHOILIEHUE
3
tgAOB = — = 3.
MIPOTUBOJIEKAIIETO KaTeTa K MPUIICKAIIEMY: 1
OtBeT: 3.
5.

Kaxkoe u3 ciaegyronux yTBepx IeHU BEPHO?

1) Jlnaronanu napauienorpaMMa paBHbI.
2) [nomans pomOa paBHA MPOM3BEACHUIO €r0 CTOPOHBI HA BBICOTY, MPOBEACHHYIO K 3TOU
CTOPOHE.



