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MeToan4yecknii MaTepuaJl
TexHoJI0rMH, HCI0JIb3yeMble B y4eOHOM Npouecce:

. TexHonOTHA AEATEIBHOCTHOTO METOJA, KOTOpas 0O0ECIeYrBAaeT CHCTEMHOE BKIIIOUCHHE
pebeHKa B caMOCTOSTEIbHOE TOCTPOEHNE UM HOBOT'O 3HAHMUSI.

. TexHonorus peaau3ay MeXIPEIMETHBIX CBs3ei B 00pa30BaTeIbHOM MPOLIECCE.

. Texnonorus muddepeHurpoBaHHOr0 00yYeHHUs Ui OCBOCHHUS ydeOHOro Marepuana

O0ydaronMMucs, pa3IHyalolIMHCS 110 YPOBHIO 00Y4aeMOCTH, MOBBINICHHUS MO3HABATEIBHOIO
uHTepeca. OCyIIECTBISICTCS MyTeM JEJICHHsS YYCHUYECKUX [OTOKOB Ha MOABMKHBIC |
OTHOCUTCIIbHO I'OMOT'CHHBIC IIO COCTAaBYy IPYIIIbI AJId OCBOCHHA MPOTpaMMHOI'O Marcpuajia B
pa3IMYHBIX 00JIACTSX HA PA3JIMYHBIX YPOBHSIX: MUHUMAJIBHOM, 0a30BOM, BAPHATHBHOM.

. TexHonorus npoGieMHOro OOyuYeHHs! C LEIbI0 Pa3BUTHUA TBOPYECKHX CIOCOOHOCTEH
OOydarommxcs, WX HHTEIUICKTYaJIbHOTO IIOTCHIMANA, [O3HABATEIBHBIX BO3MOXKHOCTEH.
OOydeHre OpHUEHTHPOBAHO HA CaMOCTOSATENBbHBIH IIONCK pe3yiabTaTa, CaMOCTOSTEIbHOE
N0ObIBaHWE 3HAHUI, TBOPYECKOE, HHTEIUICKTYalbHO-TI03HABATEIbHOE YCBOCHUE YYCHHKAMH
3a1aHHOTO TIPEIMETHOTO MaTepHaa.

. TexHOJOTUsI IPOSKTHOTO O0YUYCHUSI.

. JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIIOTHH O0YYEHHUsI, CIIOCO0 OpraHU3aluu OOydYeHHS,
B IIpOIECCe KOTOPOro O0OECHEeYMBACTCS BCEMEPHBIH YYeT BO3MOXKHOCTEH M CHOCOOHOCTEH
06yqaeMbe n CO3aar0TCsa HCO6XOI[I/IMI)IC yCjioBus A Pas3sBUTUA HUX HWHAUBHUAYAJIbHBIX

CIIOCOOHOCTEM.

. NHubopMannoHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHH.
. 3nopoBbecOeperaromnue.

. HrpoBble TEXHOJIOTHH.

OnbIT paboThl U HAayYHBIE UCCIIEOBAHMS CBUICTENHCTBYIOT O HEOOXOJUMOCTH HCHOIb30BaTh
CJIEIYIOIINE METOINYECKUE MTOIXOAbI:
1. Beicokuii Temn pabotbl. UH(pOpMaIMOHHYIO HACHIILIEHHOCTh YPOKa.
2. CMeHa BUJIOB JCATEIHLHOCTH B TEUCHUE YPOKA.
3. IlpuBecTy K MOHMMAHMIO TPUHIUIIOB, HATOJKHYTh HAa COOCTBEHHOE UX OTKPHITHE.
4. JTaBaTh 3a7aHMsI HAa TOMCK, HA COOOPA3UTEIBHOCTb.
5. Heo6xoaumo «IpokKMBaHUE» CUTYyalluH B 00pase, B IBUKEHUU.
6. BxiroueHne B IMO3HABaTENbHBIN MPOLECC JIBUraTeIbHOTO KOMIIOHEHTA. /[aTh BO3MOXKHOCTb
MIOHSITH B TUHAMUKE, B JIBUJKEHUU.
7. Yare UCIosib30BaTh METOJT «MO3TOBOr0 MITypMay. OTTaIKUBAaThCS OT UX UJEH.
8. IIpn 00BsiICHEHHH HOBOTO MaTepHualla pacCTaBIATh SMOLIMOHATIbHBIE METKH.
9. IlepeBoAUTDH YCII0KHEHHBIH S3bIK y4eOHMKA Ha S3bIK PA3rOBOPHOM peyH.
10. IloguepkuBaTh CI0KHOCTb 3alaHUsl U OJHOBPEMEHHO CBOIO YBEPEHHOCTb B TOM, YTO OHH
CIIPaBSTCSL.
11. OcTopoXHO MOAAEPKUBATH TyX COPEBHOBATEIBHOCTH, OTCIEKHBAS TEX, KOMY 3TO MOXKET
HAHECTH Bpel.
12. J1aTb BO3MOXHOCTH NPOJEMOHCTPHPOBATH 3HAHUS B HEPEUEBOM Gopme.
13. Jo3upoBaTh OTPHUIIATEIBHYIO OLIEHKY: JaBaTh €€ KPATKO, BEIPA3UTEIILHO, YETKO.
Ypox ocmaemca ocnosnou ghopmoti opeanuzayuu yuebHoz2o npoyecca.
Herpanuumnonusie ypoku:
®  YPOKH — JIEJIOBBIE UTPBI;
® YPOKH — COPEBHOBAHUSI,
® YPOKH — KOHCYJIbTAlLlUN;
® KOMIIbIOTEPHBIE YPOKU;
® YPOKH C TPYNIOBBIMH (JOpMaMH pabOTHI;
® YPOKH B3aMMOOOYYEHHUS yHalluXCs: YPOKH — MaCTEPCKUE;

® YpOKH, KOTOpBIE BEIYT CaMU yJallluecs;
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® YPOKH — 3a4eThl;
®  YPOKU — KOHKYPCBI;
® YPOKH — UIPHI U T.II.
OcHOBHbIMH ¢(opMaMH  KOHTPOJIS SABJISIOTCH: BXOJHAas JUArHocTHYeckas padora,
KOHTPOJIbHbIE PabOThl IO TeMmMaM, TECTUPOBAHHE, CaMOCTOATENbHbIE pPabOThl M T.IL
[TpomexyTouHas aTTecTanus — UTOrOBasi KOHTPOJIbHASA padoTa.
Y4yeOHO-MeTOAMYECKAS JIUTEPATypa
1. Maremaruka: anredpa 1 Hadasa MaTEMaTHYECKOT0 aHAIN3a, TeoMeTpus. Anredpa u
Hayajia MatemMaruueckoro ananmsa: 10 kiacce: Meroaundeckoe nmocoowue. / bynko E.B.,
Mep3msik A. T'., Homuposckuii 1. A. , [Tonouckuii B. b., u np. — M. : Benrtana-I'pad,
2017
2. MaremaTuka: anredpa U Hauaisa MaTeMaTHYeCKOro aHAIM3a, TeoMeTpusl. Anredpa u
Hayajga MareMaTudeckoro ananusa. 11 kmace» aBropoB A.I'. Mep3msika, 1. A.
Homwupogsckoro, B.b. ITonskoBa B.M. — M. : Benrana-I'pad, 2018
3. Yuebnuk Maremaruka :anre6pa u Hadajga MareMaTudeckoro aHanusa, 10 kmacc: / Byiko
E.B., Mep3msak A. I'., Homuposckuii /1. A. , [Tonouckuit B. b., u ap. — M. : Benrana-
I'pad, 2017
4. VYuebnuk MaremaTtuka: anredpa U Hauanaa MaTeMaTHYEeCKOro aHanuza, 11 kimacey
aBTopoB A.I'. Mepasika, I.A. Homuposckoro, B.b. Ilomsasxkosa B.M. — M. : Benrana-
I'pad, 2018
'eomerpus 10 — 11 . cpeaneit mkonsl./ JI.C. Atanacsa. — M.: IIpocsemienne,2015
6. . Hzyuenue reomerpun B 10 — 11 kimaccax: Meroanueckue peKOMEHIAINH K YIeOHUKY.
Kuura st yaurens. / Caaksa C.M — M. Ilpocsemienue, 2014
JJIeKTPOHHBIE 00pa30BaTeIbHbIC PeCYPChl
1. «ExuHoe OKHO JA0CTYyIa K 00pa3oBareibHBIM pecypcam»- http://windows.edu/ru
2. «EauHas xoseknus mudpoBbIX 00pa3oBaTelibHbIX pecypcoy - http://school-
collektion.edu/ru
3. «denepainbHbIil IeHTP HHHOPMAIIMOHHBIX 00pa30BaTeIbHBIX pecypcoBy - http:/fcior.edu.ru,
http://eor.edu.ru
4. https://ege.sdamgia.ru/ O6pazoBarenbHbiil mopran «Pemry ET'D»
5.http://www.math.ru Marepuansl no marematuke B EAMHON KoJIeKIUU HUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
6.http://school-collection.edu.ru/collection/matematika MOCKOBCKHit LIEHTP HEMPEPHIBHOTO
MaTeMaTHYeCcKoro o0pa3oBaHuUs
7. https://matematikalegko.ru/ Maremaruka, jierko!
8. http://alexlarin.net/ege19.html IToaroroBka x EI'D
9.http://www.math-on-line.com MaremaTruecKue OJIMMITHAIBI TS IIKOJIBHUKOB
10.http://www.olimpiada.ru MaremaTiu4eckue OMMMITUAILI U OTUMITHAIHEIC 32141
11.www. edu - "Poccuiickoe obpa3oBanue" denepaabHbIil MOPTAL.
12.www. school.edu - "Poccuiickuii 00mieoOpa3oBarenbHbIi mopTan'.
IlepeyeHsb 31eKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
1 Maremaruka. 5-11 kinaccel. YueOHoe anekTponHoe uznanue. 1 CD
2 Maremaruka. 5-11 kmaccel. [Ipaktukym. Y4eOHOE 2IEKTPOHHOE U3/IaHKE. 2
3 9CO «TecToBble 3a1aUn».
Meroanyeckue peKOMEHAAIUH 110 OLlEHKe 00pa30BaTeIbHBIX J0CTHKEHHU I
yuauuxcst

OnHUM W3 HampaBlIeHWH OIICHOYHOW JEATENFHOCTH B COOTBETCTBUU C TpPeOOBaHUSIMH
Cranpapra sSBJIsIeTCS OLIEHKA 00pa30BaTeIbHbBIX JOCTHKEHUNA 00yJaromuxcs.

CucreMa OIIEHKH OCTH)KEHUS TUITAHUPYEMBIX PE3YJIbTAaTOB IO alre0pe W HadaiaM aHalln3a
HarpaBiieHa Ha oOecrieueHne KauecTBa MaTeMaThuueckoro oopasopanus. OHa JOKHA TO3BOJIATH
OTCIICKUBATh UHIUBUIYaTbHYIO TUHAMUKY Pa3BUTHSI yUaluXxcsl, 00ecrednBaTh OOpaTHYIO CBS3b
JUISL yYUTENeH, yJaluxcs U pOAUTEIIEH.

o
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dopMupoBaHUE JHYHOCTHBIX Pe3yJbTATOB OO0CCIICUMBACTCS B XOJIE PealU3allid BCEX
KOMIIOHEHTOB ~ 00pa30BaTeIbHOrO0  Mpollecca, BKIOYas  BHEYPOUHYIO  JIEATEIBHOCTD,
peanu3yemMyro CEMbEN U IIKOJION.

OCHOBHBIM 00BEKTOM OLEHKHU JIMYHOCTHBIX PE3YJIbTAaTOB CIYXKHUT CHOPMHPO-BAHHOCTH
YHHUBEPCATbHBIX YICOHBIX JEHCTBHI, BKIIFOUAEMBIX B CIICIYIOIINE TPU OCHOBHBIX OJIOKA:

1) chopMUPOBAHHOCTE OCHOB 2PANCOAHCKOU UOCHMUYHOCHU TAYHOCTH,

2) TOTOBHOCTh K TEPEXOJy K CAMOOOPA308AHUI0 HA OCHOBe Y4eOHO-NO3HABAMENbHOU
Momusayuu, B TOM YHCIIe TOTOBHOCTh K 86100py HANpasieHus npopuibHo20 oo6pa3o8anus;

3) chOpMHPOBAHHOCTh  COYUATBHbIX KOMHemeHyutl, BKJIOYas [IEHHOCTHO-CMBICIOBBIC
YCTAaHOBKM M MOPAJIbHBIE HOPMBI, OIBIT COLUAIBHBIX M MEXJIMYHOCTHBIX OTHOILIECHH,
[IPaBOCO3HAHUE.

OCHOBHBIM 00bEKTOM OLICHKH MeTalpeAMeTHBIX Pe3yJIbTaTOB SBIISETCS:

* CIIOCOOHOCTh ¥ TOTOBHOCTh K OCBOCHHMIO CHCTEMAaTHYECKHX 3HAHWUU MO MAaTeMaTHKe, WX
CaMOCTOATEJIbHOMY MOIOJHEHUIO, IEPEHOCY U UHTETPALIH;

* CITIOCOOHOCTh K COTPYIHWUYECTBY M KOMMYHHKAIMM B XOJ€ Y4eOHOW M BHE y4eOHOU
JEATEIIbHOCTH;

* crtocOOHOCTB ¥ TOTOBHOCTH K ncnoib3oBannio KT B memnsx o0y4eHus: 1 pa3BuTHS;,

* CIIOCOOHOCTH K CaMOOPTaHU3AIMH, CAMOPETYIISIIIUKI U PEQIICKCHH.

OCHOBHBIM 00b€KTOM OIICHKH MPeIMETHbIX Pe3yJbTATOB 10 MATEMAaTUKE B COOTBETCTBUU
¢ TpeboBanusiMu CTaHmapTa SIBISETCS CIIOCOOHOCTh K PEHICHHIO Yy4eOHO-IIO3HABATEIbHBIX U
y4eOHO-TIPAKTUYECKUX  3aJady, OCHOBAaHHBIX Ha U3y4yaeMOM Y4eOHOM Marepuaie, ¢
MCIIOJIb30BaHUEM CIOCOOOB JACHWCTBUI, PEEBAHTHBIX COACPKAHUIO YYEOHBIX MPEIMETOB, B TOM
YHUCJIE METANPEIMETHBIX (ITI03HABATEIbHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX ) ICUCTBUH.

OCHOBHBIMU BHJIaMU OLIEHUBaHUS OOpPa30BATEIbHBIX JOCTHKEHHH MO MaTeMaTHKe
ABIAIOTCSA: cmapmosoe, mexkyujee U umo2060e.

Cmapmogoe  OLICHMBAaHWE  TO3BOJSET  YYUTENIO  CIUIAHUPOBAaTh  JIMYHOCTHO-
OPUEHTHPOBAHHOE OOYYEHHE, UHIUBUIYATH3UPOBATH 00pa30BaTEIbHBIN MPOIIECC.

Texywee olleHUBaHUE TO3BOJIIET ONPEACIUTH: YPOBEHb YCBOCHHMS HOBOTO MaTepuaa,
CTEMEHb CaMOCTOSITEIBHOCTA OOYYalolIUXCsi TPH pEHICHUW 3aJlad, XapakTep MNpUMEHEHUS
paloHalIbHBIX CIIOCOOOB pemieHus 3anad u  jap. s TeKylmero OIEHUBAaHUS MOXHO
HCTIOJIB30BAaTh CIEAYIOIINE METOABI KOHTPOJIS:
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MeTtoabl KOHTPOJIA B y‘leﬁHOM nmpoiuecce 1mo MaTeMaTuKke

YCTHbIA KOHTPO/b

MucbMeHHbIi KOHTPOb

MpaKTruyecKuii KOHTPO/b

o  OpOHTAJIbHBINA OIMPOC

e MareMaTHnuecKu

e ®poHTanbHas WK

o UuauBuyambHBINA JUKTaHT WHANBUAYATbHAS
orpoc e CamocTosTenbHas padora MpaKTHUIecKas padora
e KoHTponbkHas pabora e JlomallHssi KOHTPOJIbHAS
e Pedepar pabota
e Tect e HccnenoBarenbckas
e 3aulr paborta

e [IpoekTtHas pabota

Hmoeosoe olieHUBaHME MOKET IMPOBOJUTHCSA IIOCJIE 3aBEPLICHUS TEMBbI, paszena,
y4eOHOro Kypca OCHOBHOM MJIM CTapuIed IIKOJbI (B YACTHOCTH, B BHJI€ UTOTOBOM aTTECTALUN).
WToroBasi OIlEHKAa pe3yabTaTOB OCBOCHHS OOYYArOIIMMHUCS OCHOBHOW 00pa3oBaTebHOU
IpOTrpaMMbl BBICTABIISICTCSL 110 pe3yJbTaTaM IPOMEKYTOUHOW W HMTOrOBOM aTTecTaluu Hu
dbopMHpyeTCsl Ha OCHOBE:

o pe3yabTaTOB  BHYTPHUILKOJIBHOTO  MOHUTOPHHra  00pa30BaTENIbHBIX

JOCTHD)KEHUH 10 MaTeMaTHKe, 3a(UKCHUPOBAaHHBIX B OLIEHOYHBIX JIUCTaX, B TOM YUCIE 32

IIPOMEXKYTOUHBIE U UTOTOBBIE PAOOTHI HA MEKITPEIMETHOM OCHOBE;

L4 OIICHOK 34 BBIITOJIHCHHUEC UTOT'OBBIX pa60T 1O MaT€MaTuKe,
L4 OIICHKH 34 BBIITOJIHCHUEC U 3aIIUTY NHAUBUAYAJIBHOT'O IIPOCKTA,
L4 OIICHOK 3a pa6OTLI, BBIHOCUMBIC Ha TOCYHAPCTBCHHYHO HUTOT'OBYIO

atrectrauunto (I'MA) u enunblil rocynapcTBeHHbIN sk3ameH (EI'D).
MeToaunyeckue peKOMeH AU
no ¢popmupoBannio UKT-KOMIETEeHTHOCTH y4alUXCH

HUKT-KOMNETEHTHOCTh O00y4alIMXCA — YMEHHE CaMOCTOSTEIIbHO paboTarh C
uHpopMaluel, criocoOHOCTh pelaTh Y4eOHO-TIO3HABATENbHBIE 3a/laud, UCIONb3YS CpPEACTBa
UKT.

HNKT-KOMNeTeHTHOCTh YYMTeJAl — YMEHHE, CIOCOOHOCTh W TOTOBHOCTh pelaTh
npodeccuoHanbHbIe 3a7aud, HCIOJB3YS pPacHpOCTpaHEHHBIE B JaHHOM NpoQeccuOHAIbHON
obnactu cpencrea UKT.

C uensio popmupoBanuss MKT-koMreTeHTHOCTH ydaromuxcsi Ipu 00y4eHUU MaTeMaTHKU
ucnonb3oBath cpeacrsa UKT moxHo:

® Ha ypOKax MaTeMaTHKU;

® BO BHEYpPOUYHOM J1€ATEIbHOCTH;

e B yueOHO-HCCIIEI0BATEIbCKON U TIPOEKTHON JeSTeNIbHOCTH;

® [IpU U3MEPEHUU, KOHTPOJIE U OLIEHKE MJIaHUPYEMbIX PE3yJIbTaTOB.

Hna moeo umobwl 3nauumenvHo PACHIMPUTH JUIAKTUYECKHE BO3MOXHOCTH ypOKa
MaTeMaTHKH YYUTEIb MOXET Hcnoavzosams credyiouue cpenacrsa UKT: myremumeouiinvie
ppacmenmol  meopemuueckux Mamepuanos, d1eKmpoHHble OUOAKMUYECKUe Mamepuansl,
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MOOeNUpOoBaHue 2eoMempuieckux guayp, 20mosvie Npocpammusie npoOOYKmol (KOMHbIoOmMepHbvle
mpenasicépul, unmepaxmueguvie Kypewl, koanexyuu I0P u op.). B nomows yuumento npeonazaem
MEexXHON02UHECKYI0 Kapmy ypoKa (npunodcenue 1), na komopom ucnoawvzyiomesi UKT.

Jly1s ycrienmHoro ocyecTBIeHs] BHEYPOUHOM, y4eOHO-UCCIIeI0BATEIbCKOM 1 MPOESKTHOMN

JeSITEbHOCTH y4aluecsi OCYIIECTBIISIOT HOUCK He0OX00UMOU UHGOpMayuu & cemu uHmepHen,
pabomy ¢ 21eKMPOHHLIMU YUEOHUKAMU U NPUTONCEHUAMU K HUM, CO30alom U peoaxmupyrom
KOMNbIOMEPHblEe Npe3eHmMayul, 6e0-cmpaHuyb.

Hcnonvzosanue cpeocme UKT npu obyuenuu mamemamuku cnocoocmeyom:

noevluieHurw  uHmepeca K npeOMemy, momueayuu 06y’i€HZ/l}Z, nozHaeamenbHo2o
unmepeca,

PAcuUpeHuro 803MONCHOCMeEl UCNONb308AHUSL UCMOYHUKO8 UHOpMayuLL,

CO30AHUIO 803MOIACHOCMEN 01 OUppepenyuposanroco, UHOUBUOYATLHO20 U JTUYHOCIHO
OpPUEHMUPOBAHHO20 00YYEeHUS,

NOBbIUEHUIO IDDEKMUBHOCTNU AHATUZ08 PEe3YTbINAMOE8 00VUeHUs.

[Tpumenenne cpencte UKT B 00ydyennn marematuku popmupyer UKT-koMmeTeHTHOCTD

yqamuxces, B pe3yJbTaTe 4ero yanlHﬁCH HAaYUUTCS:

HCII0JIB30BATh KAJIBKYJIIATOP AJIA BI)ILII/ICJIGHI/H\/JI;

OCYLIECTBIIATh PEAAKTUPOBAHUE U CTPYKTYPHPOBAaHHE TEKCTA, HCIIOJIB3Ys CpENCTBA
TEKCTOBOT'O PEIaKTOPa;

CO3/1aBaTh M PEJAKTHPOBATH TAOJMUIIBI, UCIOIB3YS CPEICTBA TEKCTOBOTO PENAKTOpa H
penakropa Taduu;

CO3[aBaTh PAa3JIMYHBbIE T'€OMETPUYECKHE OOBEKTHl C HCIOJIH30BAHHEM BO3MOXKHOCTEH
CIeUaIbHBIX HHCTPYMEHTOB KOMITBIOTEPHBIX IPOTPaMM;

co3maBarh rpaduueckue 0OBEKTHI,

OCYIIECTBIIATH NOUCK UH(popmanuu B UHTepHETE;

coOnroaaTh TpeOOBaHUSI TEXHUKH 0e30nacHOCTH Npu padore ¢ ycrporctBamu UKT.

TexHosI0THYECKas KAapTa ypoKa Ne

Tema ypoka

Tun ypoka

dopmupyembie IIpeomemnvie:

PE3yIIbTATRI Jluunocmuvie:
MemanpeomemHuule:

IInanupyemblie

pe3yNbTaThl

OCHOBHBIE ITOHATUS

Cpenctsa HKT,
UCIIONIb3yeMbIe  Ha

ypOKe

IIporpammuoe
o0ecrnieueHue
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OO6pa3oBarenbHbIC
UHTEPHET-PECYPCHI

OpraHu3annoHHasi CTPYKTYpa ypoka

Orarnsl NpOBEICHUS dopma 3aaHus, BBIIOJIHEHNE KOTOPBIX NpuBelET K | Cpencr-Ba
ypoOKa OpraHusa | JOCTHXKECHUIO INIAHUPYEMBIX PE3YyIbTaTOB KT
uuu Y1
VYuebHuk Pabouas Junaktuyec
TETpalb KHE
MaTepHuabl

1. Opranu3anOHHBINA dTaIl

2. [TocranoBka hopMHUpyeMBIX pPE3yJIBTATOB | 3a/1a4 ypoka. MoTuBamus y4eOHOM e TeTbHOCTH
yqaumxcs

3. AKTyanuzauus
3HaHUU

4. V3yueHue HOBOTO
MaTepuaia

5. IlepBuuHoe
3aKpeIieHue HOBOTO
Marepuaia

6. UToru ypoka

7. ndopmarus o
JIOMAIITHEM 33/IaHUU

MeToauyeckue peKOMeHAAHU 110 OPTraHU3AINU
YueOHO-HCCIe10BATEeIbCKOH 1 MPOEKTHOM 1eATeJIbHOCTH 00yYA0IIUXCS

IIpoekT — 3TO BUA yuyeOHOH NeATENbHOCTH, HANpPABJICHHBIH Ha pelleHHe KOHKPETHOU
y4eOHO-TI03HaBaTEILHON MPOOJIEMBI, C 3apaHee 3aIUTAHUPOBAHHBIM PE3YIIBTATOM.
VYuyeOHo-HccaenoBaTenbeckas pabota — 3TO  pelleHHe HCCIeI0BaTeIbCKONW 3aladuM C
3apaHee HEM3BECTHBIM PE3yIbTAaTOM, IPEICTABIISIONIEe COO0H CaMOCTOATENBHYIO TBOPUYECKYIO
paboTy, MMUTHPYIOLIYIO HACTOAIIEe HAay4yHOE HCCeloBaHHE (B YaCTHOCTH, OOydarormmecs
ydaTcsl BBIIBUTATh TUIIOTE3bI M TIPEAJIaraTh CIiocOObl UX MPOBEPKH, TUIAHUPOBATH U pabOTaTh 110
IUIaHy, UCKaTh ONITUMAJIbHBIE M HECTaHJAPTHBIE PEIICHUs OCTaBIEHHON 3a/1a41 U JIp.).
Y4eOHO-HccaenoBaTenbckas U MPOEKTHAS IEATENIbHOCTh Ha YPOKAaxX TeOMETPHH
HalpaBJIeHbI Ha:
® TIOBBIIIEHHE HMHTEpEca y4alluXcs K TMPeaMeTy, MOTHBAIMKA YYeOHOH JesTeNbHOCTH,
pa3BUTHE MTO3HABATEILHON JACSITEITHHOCTH;
® pa3BUTHE KOMMYHHMKATHBHBIX YMEHHIA;
e (opMHUpOBaHME HCCIENIOBATEIbCKUX YMEHUH: BBIABIATH NMPOOJIEMY, CTaBUTh LEIU U
3aJ]a9u MCCIIEIOBAHNS, BBIABUTATh THIIOTE3BL;
e (opMHUpOBaHME YMEHHUH OCYLIECTBIATH MJIAHUPOBAHUE, CAMOKOHTPOIb, peQIIEKCUI0 U
caMOaHaJIN3 CBOEH JIeATEIIbHOCTH.
[1pu BBIMONTHEHNN YIEOHBIX MTPOEKTOB 110 MAaTEMAaTHKE O0YJaIOMINICS HAyIUTCS:
o aHaATM3UPOBATh (pparMeHTHI paboT yuEHBIX-MAaTEMATUKOB;
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o OIHUCBIBATh UCTOPUIO MATEMATUYECKUX OTKPBITUH;

o OLICHUBATH BKJIa/l BBIJAIOIINXCS YYEHBIX-MATEMATUKOB B Pa3BUTHE HAYKH;

. NpPEICTaBIATh Pe3yabTaThl HM3MEPEHHH C TOMOLIbI0 Tabuul, rpadukoB u
BBISIBIIATH HA 3TOM OCHOBE HMIIMPUYECKUE 3aBUCUMOCTH;

. paccMaTpuBaTh NIPAKTUYECKUE IPUIIOKEHUS MAaTEMATUYECKUX 3HAHW;

. IIPUMEHATh MaTEMATUYECKHUE 3HAHUSI B OBITY M B TEXHUKE;

o AHAJIM3UPOBATh CBA3b MATEMATUKU C IPYTUMU €CTECTBEHHBIMU HAyKaMH.

Kputepun onieHKH NPOEKTHOIH 1 y4eOHO-UCCIeT0BATETbCKOI
AeATEeJbHOCTH y4aluXcsi

1. O6ocHOBaHME TPOOIIEMBI MPOEKTA (MCCIICIOBAHNS ) U TUTAHUPOBAHHUE CIIOCOOOB €€ pelieHus.
2. IlocranoBka 1enel M 3agady HCCIENOBaHUs, TJIyOMHAa pPACKPBITUS TEMBl IPOEKTa
(uccrnenoBaHus).
3. BapuaTuBHOCTh TNpEJCTABIEHHBIX HMCTOYHUKOB HWH(GOpPMAIMU, METOJIOB HCCIeI0BaHUS,
[[EJIeCO00PA3HOCTh UX HCIIOJIb30BAHMS.
4. Ananu3 xoma paboThl, (OPMYIHPOBKA BBHIBOJIOB M OLICHOK, BBISIBICHHE MEPCIEKTHB
JaJIbHEUIIETO UCCIICIOBAHUS.
5. OpUrMHalIbHOCTh BBICKA3aHHBIX HJEH, pealu3alus paluOHAIBHBIX W HECTaHAAPTHBIX
peLeHui.
6. OdopmieHre MPOEKTHOrO MPOAYKTa (pe3yslbTaToOB HMCCIEAOBAHUSA), KA4eCTBO MPOBEACHUS
MIPEe3CHTAIIHH.
7. IlpakTHueckas HapPaBJICHHOCTH MMOJTYYEHHBIX PE3yIbTaTOB.

[Tpu omeHke mpoekTa (WCCIeIOBaHUs) CIEAYeT OICHUBATh, MPEKIC BCETO, KAYECTBO
paboThl B IIEJIOM, a Tak)Ke MPOSBICHHbIE MPU ITOM YMEHHUS NPOEKTUPOBAHUSA YueOHOMU
JCATCIIBHOCTH. OTMGTI/IM, 4TO YUUTCIIb MOXKCT YCTAHABJIMBATH U APYIruC KPpUTCPUHU Ha OCHOBC
CBOETO OMBITa U MATEMATHUYECKOM MOJATOTOBKHU yYaIlluXcCsl.

TexHOI0THS OPraHU3aNUK MPOBEIEHUsI Y4eOHO-HCCIeT0BATEIbCKOI U MPOEKTHOMI
AeATeJILHOCTH
Ilnan opranu3anuu NPOeKTHOI 1esITeIbHOCTH
HA YPOKAaX reoMeTpuu
(pexoMeHAalNu JUIsl YYUTENs)

Ha3sBanue npoexkra

esn npoexra:

IInanupyemMble pe3yJbTaThl:
Jluunocmmuwie.
Memanpeomemmuuvie:
Ilpeomemnuvle

OO1m1ast XxapaKTepUCTHKA TPOEKTa

Tun npoekra:
Bubl 1eSTENBHOCTH yUaluXxcst:
dopMma opraHu3anuu:
IIpoaoMmKUTENBHOCTD BBITIOJIHEHMS:
Pesynbrar (MpoAyKT) ASITENLHOCTHU:
IL1an peajm3anuy NpoeKTa

9Tanel Conep:xanue yTana JleATeIbHOCTD JlesiTeJILHOCTD YUUTEJIsI
yyauuxcs

1. Opranu3zanus aesiTeJIbHOCTH




MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIIEHOYHBIC MaTepHaIbl 0 yaeOHOMY mpeameTy «Maremarukay 10-11 kimaccer

Ilorpyxxenue B

Ornpenenenue TeMbl

OO6cyxeHre TeMbl

MotuBupyeT ydamuxcs

paboTHI:
oTpeiesieHue
HCTOYHHKOB
nH(pOpMAIHH;
OIpeJieIICHUE
crocoboB coopa
JIAHHBIX;
oTpeiesieHue
criocoba
MPECTABICHUS
pe3ybTara;
oTipeJiesieHue
KPUTEPHUEB U
periaMeHTa OIeHKH
paboThI

nHpopMaIuu.
CocTaBidioT 1jaH
paboThI HAJ TPOEKTOM.
BripabaTbiBatoT
KpUTEPHUHU pPerjaMeHTa u
OLIEHKU Pa0OTHI.

HPOEKT U 1eJIel poeKTa. IIPOEKTa B IpyIe Ha MPOEKTHYIO
dopMupoBaHue (rpymnmnax) u ¢ NESATEIbHOCTD.
rpyni (Tpymmsl). YUUTEIIEM. Paccka3biBaeTt, 4To Takoe
MPOCKT U METO
IIPOEKTOB.
ITomoraer B IOCTaHOBKE
poOJIEMBI.
[Tomoraet popmupoBaTh
rpynmy (TpyIibl).
[InanupoBanue Onpenenenue Pacnipenenstor Oxa3sbIBaeT
00béMa paboT ist 00s13aHHOCTH BHYTpHU HEOOXOUMYIO
Ka)KJI0M TpYIIIIBI rpynusl. Kaxnas OpraHu3alMOHHYIO U
(4IEHOB IPYMIIb). rpyImIa BBIOUPAET TeMY | KOHCYJIbTallUOHHYIO
CocraBnenue iana | pabOTbhl U ICTOYHUKHU MTOMOIIIB.

2. OcyiecTBjeHHe 1esITeJIbHOCTH

MIPOEKTHOM paboThI.

Coop COop undopmaruu | Bermonustot paboTy [Tomoraet B u3y4eHuu
uHpOpMaun pa3TMYHBIMHU Ha/T TPOEKTOM. uHpOpMaInH.
METOAAMHU: HaGnronaer, coBeryer.
METOJ OIIpoca, AHaM3upyeT rpynnoBsle
HabmroeHue, B3aMMOOTHOIIEHUSI.
W3ydeHHe
JOKYMEHTAIUH U T.
1.
O6o0061eHne AHanus noay4yeHHO! | AHaIU3UPYIOT KonTtponupyer,
pe3yIbTaTOB, nHpOpMaIny, MOJTyYCHHYTO Ha0JI0/1aeT, COBETYET.
BBIBOIbI MOJITOTOBKA K €€ uH(pOpMaIHIo,
MIPEICTABIICHHIO. BBITTOJTHSIOT
oopmnenue

3. IlpencraBjieHue pe3y/IbTATOB U UX OLIEHKA

[Ipe3enranus OTYeT y4aCTHUKOB [IpencraBnstor npoekt. | Crymaet, npu
MIPOEKTA O HEOOXOIMMOCTH 3a1aéT
MPOJIEIaHHOM paboTe BOIPOCHI, 00001I1aeT,
KOMMEHTHPYET
BBICTYTUICHUS.
OrneHka O1ieHKa KOHEYHOT'O OrneHuBaroT paboTy VYyactByer B
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npoiiecca u pe3ynbraTta
pe3yJIbTaToB KOJJICKTHBHOM
paboThI JeSTeIbHOCTH.

AHann3 DOCTKEHUS
OCTaBJICHHOHU LICIIH.
Pednexcus

Ka)KJIOTO YICHA TPYIIIBI
(Ka)K70 TPYIIIIBI).
AHanu3upyroT, Oblia Ju
JOCTUTHYTA
MOCTaBJICHHAS LIEJb.
[IpoBonsT peduiekcuto
CBOEH JCATEIbHOCTH
(cm. OnaHk pedaekcun).

KOJIJICKTUBHOM aHAJIN3€C U
OIICHKE PE3YJIbTaTOB
MIPOCKTA.

[TpoBoaut pedaekcuro.
O11eHUBAaET CBOIO
JIeITEIBHOCTD 0
HCI[aI‘OI‘I/I‘-IeCKOMy
PYKOBOJICTBY
JIeATSIIFHOCTBIO JIETCH.

Ha3Banue npoekra

KapTa OICHKH HpoeKTHOﬁ JCATCJIBbHOCTH

I'pymma:

[Tapametpsl CaMOOHCHKal BSaI/IMOOHeHKal Ornenka Cpennuii
yauTens’ Oamn
Beimonnaenne  paboTel 1O
MIPOCKTY
MareMmaTuuyeckass TOYHOCTD
OdopmieHue pe3yIbTaToB
MIPOEKTA
KauectBO MIPEACTABICHUS
pe3yabTaToOB
(aHa7M3 BBICTYIUICHHUS)
HTtoroBsiii 0aimn
! OuenmBaercs o nATHGANIBHOI cHCTEME.
baaunk pedaexcuu
Bomnpoc OTtBet

1. IlonpaBunoce 1m

BaM  y4aCTBOBaTb B

MIPOEKTHOM eI TEIIbHOCTH?

2. Kaxoil stanm paOoTbl HajJ MPOEKTOM OKa3aJcs
JUISl BAC CAaMbIM MHTEPECHBIM?

3. Kakoii atan pabGoThl HaJ MPOEKTOM OKa3ajcCs
JUIs1 BAC CaMbIM CIIOKHBIM? [louemy?

4. Kakue 3HaHMs BBl MOJYYUIIM B X0zie pabOThI
HaJ IPOEKTOM?

5. JIOBOJBbHBI JIU BBl CBOMM Y4acTHeM B paboTe
rpymniibl (€CIU HET, TO MouemMy)?

6. Kak BBI OolleHHTE B3aMMOOTHOIIEHUS B Balllei
rpynne Bo Bpems paboThl HaJl TPOEKTOM?

IIpunoxenne 2

OueHovHbIe MaTEePHAJIBI

AJire0pa U HaYaJIa aHAJIU3A

10 xaacce
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Bxoanasi imarsocruyeckasi padbora

Ha BrimonHenue paboTsl otBoAUTCS 45 MuHyT. PaboTa comepxut 9 3aganuii 6a30BOro ypoBHs
CJIIOKHOCTH: 6 3amaHuii Monyist «AnreOpa» u 3 3amanust Moy «I eoMeTpus».

Bapmuanr 1

Monynb «Anredpa»

. 2 1)\ 21
1. HalinuTe 3Hau€HUE BBIPAKCHUS: (9 -2 3 2 ;)~ e

2. B ropogze 210000 xureneit, npuuém 16% — 310 netu 1o 14 ner. CKONbKO NPUMEPHO YEITOBEK
COCTaBJISIET 3Ta KaTeropus >kureneit? OTBET OKPYIJIUTE 10 ThICSAY.

3. Y 6a0ymku 20 vamek: 4 ¢ KpaCHBIMH [IBETaMH, OCTAIBHBIE ¢ CHHUMU. baOyIika HamuBaeT Jai
B CJIY9aifHO BRIOpaHHYIO YamKy. Haiiiure BeposSTHOCTh TOTO, YTO 3TO OYJET Yallika ¢ CHHUMHU
[[BETaMHU.

4. Pemnte ypaBHeHue 3x2+ 6x +47 =—T7x2— 15x + 96.
5. Pemute HepaBeHCTBO: 9x— 4(2x+1 ) > - 8.
Mopyne «I'eomerpus».

6./1Ba OCTpBIX yTiia MPSMOYTOJILHOTO TPEYTOJbHUKA OTHOCATCS Kak 11:34. Haliaure Gombrmmii
ocTphlii yros. OTBeT JaiiTe B rpajaycax.

7.Ctoponsl npaBuibHOTO Tpeyroabarka ABC paBubl 3. HaliquTe ckansipHOE IPOU3BENCHHE
BEKTOPOB .

8. B paBHOOEIpEeHHOI Tparnennu OCHOBAHUS PaBHBI 3 U 9, a OJTMH U3 YIIIOB MEXTy OOKOBOM
CTOPOHOI M OCHOBaHMEM paBeH 45°. HaliuTe uiomaap Tpanemnuu.

Bapmuanr 2

Monyns «AnreGpa»

. 27 4 1
1. Haiinure 3HaueHNE BHIPAXKEHUS: >y ( 5—-2 i 1 5)

2. ITocne YICHKHU TCIJICBU30pa €TI0 HOBAA LICHA COCTaBUJIa 0,98 CTElpOfI. Ha ckomnpko IMPpOLCHTOB
YMCHBIINJIACH ICHA TCIICBU30pa B PE3YJILTATC YI_ICHKI/I?

3. Urops ¢ manoi penmiy nokaTaTtbecsi Ha Kosece 0603peHus. Beero Ha konece aBaauaTh
KaOMHOK, U3 HUX 3 - CHHHUE, 14 - 3eneHble, ocTajbHbIe - KpacHble. KabuHKM 1o ouepeau
NOJXOAT K IuaTdopme it nocaaku. Haiinute BeposTHOCTB TOTO, YTO MIroph mpokaTuTcs B
KpacHO! KaOWHKe.

4. Pewnte ypaBHeHHe 7x2+ 6x — 9 = —x2+ 14x 3.

5.Pemute HepaBeHcTBO: 7Xx— 4(2x—1) <—7.
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Monynb «I'eomeTpus».

6. OHO M3 OCHOBaHMU Tpaneuuu paBHo 15, Beicota paBHa 10, a miomans pasua 200. Haiinure
BTOPOE OCHOBAHUE TPATICLIUH.

7.Haiigute nuny BekTopa {6; 8}.

8. . bokoBasi cropoHa Tpanenuu paBHa 3, a OJMH U3 MPUIIETAIONINX K Hell yriioB paBeH 30°.
Haiinute nnowmaap Tpanenuu, eciyu e€ OCHOBaHUS paBHbI 2 U 6.

CucreMa OLIEHUBAHUS OTICIBHBIX 3aJaHUK U BCEi paOOTHI B LIEJIOM. 32 BEPHOE BBHITIOJTHCHHE
3aJlaHusl MOIYJIS «Asreopa» u 3aianus Moayiis «[ eomeTpus» oOyJarommiics moxydaet 1 6a,
HEBEPHBIN OTBET WK ero orcyTcTBre 0 6auioB. MakcuMalbHOE KOJUYECTBO 0AJUIOB, KOTOPOE
MO>KeT HabpaTh 00yJaroIHiics, BEpHO BBHIIOJHUBIINH 3a/1aHus — 8 6aIIOB.

Kpurepun onieHuBaHNs KOHTPOJILHOH PadoThI

Oamn 8 7-6 5-4 3 1 MeHee

OLICHKAa 5 4 3 2

KontpoabHnas padora Ne 1
Tema: MHo:KecTBa M JIOTHKA

Bapmuanr 1
1. Kakue U3 NpuBeIEHHBIX YTBEP)KICHUH SBISIOTCS BEPHBIMH:
1) {<S}c{a b, c};
2)cc{a,b,c};
3){a, b} c{a, b, c}
4) & c {a}.
2. Jlanwl mHOXecTBa: A ={-4,0,5, 7}, B={0, 6, 8}, C={-4, 1, 2}. Haiiqute MHOXECTBO:
1)A U B; 3) A\B.
AN G

C moMomipio JuarpaMMbl Difsiepa 1300pa3uTe COOTHOIICHHE MEXKTy MHOKecTBamMu A, B u C.
3. Kypcsl, npemaratoniye o0ydeHne aHMIMUCKOMY U (PaHIy3CKOMY SI3bIKaM, MOCEIMIAIT 5
yenoBek. M3BecTHO, uTo 20 yenoBek u3y4yaroT 00a si3bika. JloKaxuTe, 4TO OJIMH M3 SI3BIKOB
M3y4aroT He MeHee 43 4yeloBexk.
4. CocraBbTe Ta6J'II/II_[y HCTUHHOCTH IJId JIOTHYECKOT'O BBIPAKCHUA:
1) AAB: 3) (AVB)=C.

2) Avg;
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5. Ilycte f — ¢yukuus uctuanoctu, A u B HekoTopsle BbickassiBanus. Haiiaure f (A), eciu f (

BvA)=1uf(B)=1.
6. Ha muoxectBe R 3amansr npeaukatel A(X) = {X < 11}, B(X) = {X < -2}. Ykaxkure obnactsb
UCTUHHOCTH TpEIUKaTa;
1) A(X) AB (x); 3) A (X) = B (x).
2) A (x) v B (x);
7. 3aMeHMTb 3HaK «*» Ha OJMH U3 KBaHTEpOB V miu 3 Tak, 4YTOObI MOITY4EHHOE BBICKa3bIBAHUE
OBLIIO UCTHHHBIM:
1) (*x € R) x* +9>6xX;
2)(*neN)(Gn+1): 7.
Bapuanr 2

1. Kaxkue U3 NpUBEICHHBIX YTBEPIKIACHUMN SBIISIFOTCS BEPHBIMU:
1) < {a, b};
2)bc{a, b, c};
3){J} ={a b, c};
4) {c}c{a, b, c}.
2. Jlamsl mHOXecTBa: A = {-2, 1, 3, 12}, B={2, 3, 10}, C = {-2, 1, 12}. Haiinure MHOKECTBO:
AU ¢ 3)A\C.
2)A N B;
C noMomipio quarpaMmMbl Difsiepa H300pa3uTe COOTHOIICHHE MEXTy MHOKecTBaMu A, B u C.
3. B onmummmanax mo mareMaTwke W 1o (DU3MKE MPUHSIIO y4acTHE B OOIIeH CIOXHOCTH 76
4enoBek. M3BecTHO, 4T0 B 000MX OJMMITHAIaX MPUHUMAIO ydactue 15 yemoBek. [lokaxure,
YTO B OJTHOM M3 OJIUMITHA]T TIPUSJIO y9acTHE HE MeHee 46 UeloBeK.
4. CocraBbTe TaOIUILy UCTHHHOCTH JIJIS JIOTHYECKOTO BBIPAKCHHUS
1) A=B; 3) (AAB)aC

2) An B ;

5. Tlycrs f — ¢ynkums ucruaHoctH, A U B HexkoTopble BhickasbiBanus. Haiaure f (B), ecim f (
AVB)=0uf(4)=0.

6. Ha muoxectBe R 3amanbl npenukatel A(X) = {Xx > -3}, B(X) = {Xx > 10}. Ykaxute obnacthb
UCTUHHOCTH TpEIUKaTa;
1) A(x) AB (x); 3) A (X) = B (x).
2) A (X) v B (x);
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7. 3aMeHHTb 3HAK «*)» Ha OJIMH U3 KBaHTEPOB V WK 3 TaK, YTOOBI MOJTYICHHOE BHICKA3bIBAHUE

ObLIIO UCTUHHBIM:
1) (*x € R) x* +1<2x;
2) (*n e N) (32n +8) : 4.
KonTpoabnas padora Ne 2
Tema: [loBTOpEeHUE U pacuIupeHne cBeleHNH 0 QyHKIIUU

BapuanTt 1

1. Haiinure HanbOobIee ¥ HAUMEHBIIIEEe 3HAYCHUsT () YHKITUN
2 .
Yy = X° —4X ua npomexyTtke [O, 3] :

2. Uccnenyiite Ha 4€THOCTDh (PYHKIIHIO:

4x
1) y= ;
Y= 8
|X +5]+|x—5|
2) y= 5 .
X
3. Haiigute Qpynkuuro, obpatayto k pynkuuu Y = ZXX_+31 .

4. Tloctpoiite rpaduk GpyHKIun Y = 2|X| -3-1

5. Haiinute o6nacte 3HaueHUN QyHKIUN Y = 9X +—.
X

6. Ha pucynke 3 uzoOpaxkeHa 4acTh rpaguka y A
4ETHOM byHKIIUN y= f (X) ,
OmpeenéHHON Ha mpoMexyrke |—9;5]. >
P P . [ ] of 1 2\3 X
Hoctpoiite rpapuk 53Toil ¢GyHKIMH W
HaiinuTe e€ HauOoibllee W HauUMEHbIIEe
3HAYECHU Ha IIPOMEXKYTKE [—5; 5]. Puc. 3
7. Pemmte HepaBEeHCTBO:
1) (X—2)(x+6)(x—4) >0: g X 43 _18 o
X—2 X Xx"=2X
2) B=X)(x—4)(x-9)*>0; 4) (X2 -9)x-1>0.
Bapmuanr 2

1. Haiinure Hanbosbiiee 1 HaMMEHbIIIEE 3HAYCHUS (PYHKITUN

Y =X +4X Ha npoMexyTKe [—3; 0] .
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2. MWccnenyiite Ha 4€THOCTH (YHKIIHIO:

5x°

1) y= ;

Y =7

|x+3—[x—3]
2) Y= 5 .
X
y _3x-2
3. Haiigute Qpynkuuto, obpatHyto Kk pynkuuu Y = S

4. Tlocrpoiire rpaduk GpyHxiun Y = %|X| -1-3.

o . 16
5. Haiigute o0nacTs 3HaUeHUH QYHKIIMHA Y = X + — .

X
6. Ha pucynke 4 uzoOpakeHa yacTh rpaduka Ay
HeuETHOU ¢byHKIMN y = f(x), -
ONpeNeEHHON Ha MPOMEXKYTKE [—6; 6]. 0 \ 2 / 4 5 6 5
Hoctpoiite rpadpuk 3TOi GyHKIMH W 3 N /
HaiauTe e€ HamOoJbllee W HaUMEHbIIee
3HA4YeHHUs Ha IPOMEXYTKE [—6; 6] . Puc. 4
7. Pemmte HepaBEHCTBO:
1) (x+2)(x—8)(x+5) <0: X 122 <o
X— X x°-3x
2) (X+2)*(x—3)(4-x)=>0; 4) (x2-4)Jx+1>0.

Konrtposnnas paGora Ne 3
Tema: Crenennas pynxuus. Kopenn n-ii crenenu u ero csoiicra
Bapnanr 1
1. ®ynkuus saxana popmynoit T (X) = X'°. Cpasuure:
1) £(5,6) u f(2,4): 3) £(4,5) u f(~4,5):
2) f(=28) u f(=7,3);  4) £(0,3) u T(=0,8).

2. Haiigute 3HaUeHUE BBIPAKCHHUS:

3432
1) 421258 2) T

3. UeTHBIM UM HEUETHBIM SBISETCS HaTypaJIbHOE 4YHUCJIO N B IIOKA3aTECI€ CTCICHU (bYHKI_[I/II/I

f(X)=x", ecomu:
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1) f(=3)> f () 3) f(5)< f(=6).
2) f(-4)<f();

o -4
Haiinure Hanboupiiee 1 HanMeHblIee 3HaYeHus: pyHkuuu Y = X~ Ha npomexyTke [2; 4].

YIpocTuTE BHIpAkKEHHUE:
1) N a : 3) §/ at ,ecmn a=>0;
2) «3/m2<‘/ﬁ; 4) #(a—l)‘l,ecnn a<l.

4 4
[Moctpoiite rpaduk GyHKIUH Y = (4 X —1) + (4 X— 2) :

BuecuTe MHOXUTEND o1 3HaK KOPHA:

1) (a-D¥a-2; 2) (2-b)¢/b .

4 4
YHpOCTHTE BBIPAKEHHUE (\/;8—1 + g J_ri _ ;/\/éiij : J;_l'

. JIOKa)xuTe, 4TO 3HaUeHUE BBIPAKEHHUS %/ 26 +15/3 + 3/4 26153 .

BapuanT 2
®ynxums sanana dopmyioit T (X) = X°. Cpasnure:

1) f(3,6) u f(1,8); 3) f(-5,4) u T(54);
2) T(-17) u f(-2,5); 4) £(0,9) u f(-0,2).

Haiinure 3HaueHue BbIpaXKEHUS:
4/
UeTHBIM WM HEUYETHBIM SBIISIETCS HATYpPaJIbHOE YHCIIO N B MOKa3arelie CTeNeHH (PYHKITUU
f(x)=x", ecrmu:
1) f(-5)< f(2); 3) f(-9)> f(-1).
2) f(-7)> f(4);
Haiinute HanGonplee 1 HauMeHbIIee 3HaUYeHUS QyHKIuN Y = X_3 Ha TPOMEXyTKe [—3; —
1].

prOCTI/ITe BBIPAKCHUC!

1) %a’; 3) &§m® , com m<0:
2) R b3é/b_3; 4) 1«0/()(_2)10 ,ecm X > 2.
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6 6
6. Iloctpoiite rpadux GpyHKIUU Y = (\6/?) + ( Ux— 3) .
7. BHecuTe MHOXXUTENb MO 3HAK KOPHSL:

1) (x—3)¥x—4; 2) 5-y)ily-

Yx+6 Yx+2, 6 ). 5
$fx+2 §x-2 3fx-4) 3x-4

9. JlokaxxuTe, 4TO 3HAYCHHUE BBIPAKECHUS %/16 +85 + 3/16 -8\5.

8. VYmpocrtute BblpaxkeHue (

KourpoabsHnas padora Ne 4

Tema: CTenens ¢ paHoOHAIBLHBIM NOKa3aTeeM U eé cBoiicTBa. UppanunoHaibHbIe

YPABHEHHS M HEPABEHCTBA

BapuanTt 1
A
1. TIlocrpoiite rpaduk GpyHKIMH Y = ((X -2) Zj .

2. YmpocTuTe BhIpaKeHUE:
35 £z 0,814 1,4\-2 0,4\—6 5 1015
1) a "a¥; 2)a®:a%; 3@ ) -@):@n’)y’; 4 (a%”j .

3. Pemmte ypaBHeHwHE:

1) V2x+8=x: 2) x-2Jx-4=2x-4.

4. Cokparute 1po0b:

1 1 1 1 11 1
m—3m? . m2—n2 X3 —2x°y° +y3
1) 2 ’ 2) 1 1 3) 11 11

5. Pemmte ypaBHEeHue:
1) VX—4 +2%x -4 =35; 2) JX+5—-/8—x=1;
3) A—x+7+x=2

6. Pemmte HepaBeHCTBO:

1)\/8X+9 < X; 2) V7+x>5-xX.

Bapmuanr 2
1 —6
1. Tlocrpoiite rpaduk pyHKIHH Y = [(X -5) 3} :

2. YrpocTuTe BbIpaXeHUE:
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32 2 i 0,616 0,4\—7 1,6\-3 A %
1) ¢ 8ct6; 2) c8:ch; 3) (™) -(c™) " (c7) 4)(b3°c1°J .

Pemmre ypaBHeHue

1) 72X +48 =—X; 2) Vx—-1Jx-3=3x-3.

Coxpature 1po0b:
2 11 11 11
X+7X° ad—-b3 m2n4 +3m4n?
1) 3 : 2) 1 1 3) 1 11 1
x> +7 ab —pb m?2 +6m#*n4 +9n?

Pemture ypaBHeHHe:
1) x—2+4x-2=20; 2) N2X+T7 —2-x=2;
3) Y3-x+3Y25+x =4.

Pemmre HepaBeHCTBO:
1) J7x+8<x; 2) Y3+ x>3-x.
Kourpoasnas padora 3a | mosyroaue

Bapuanr 1

Haiigure Hanbonbiiee 1 HaMMeHbllIee 3HaYeHUsT (PYHKIIUN
y =X* +6X na npomexyrxe [—4; 0]

Pemme HepaBeHCTBO:

1) (X+7)(x-1)(x+8)<0;

2) (x=1)*(5-x)(x—6)=0

Haiinure 3HaueHue BoIpaxeHus:

5
1 8/524_216 > \/§
) ) 729

Pemnre ypaBHeHwue:

1)V3x+10=X;2) 1) VX +1+Yx+1=6;

Bapmuanr 2
1. Haiinure HanbosbIiee 1 HAMMEHbIIIEE 3HAYCHHS (PYHKITUN
y= X° —6X na MIPOMEXYTKE [O; 5] .
[-5;5].
2. PemmTte HEpaBEHCTRBO:

1) (x+2)(x-8)(x+5)<0;
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2) (x+5)*(x—6)(8—x)>0.

3. HaiinuTe 3HaYeHNE BBIPAKCHHUS:

3/
1) 10520 530 £ 2) %5 _

4. Pewute ypaBHEHHUE:

1) J4x+45=—-X; 2)JXx—8+3¢x—-8=18

KourpoJabsHas padora Ne 5
Tema: Tpuronomerpunuyeckue GyHKIMH U MX CBOMCTBA

BapuanTt 1

1. Haiinure 3HaYeHHE BBIPAKCHUS:

1) tg Z?T“; 2) c0s(—690°).

2. Ompenenurte 3HAK 3HAYCHUS BBIPAKCHHS:

1) sin124°c0s203°tg(-280°):  2) sin I—gcosll?’—zn.

3. MHccnenyiite Ha 4ETHOCTH (PYHKIIUIO:

ctg® x
1) f(X)=x*+4cosx; 2) f(x)=—"22.
) £() ) £ =20
4. Haiinure nepuoxa GpyHKmu Yy = Sin 3X + tg 2—; .
5. CpaBHuUTE 3HAYECHHUS BBIPAKEHUI:
. 101 - 127 n 3n
1) SIN— u SIN=—/——; 2) ctgl—-—= ctg| —=-|.
) sin=g= msin= ) g( 18)PI g( 7)
(2 +sin® x) cos x

6. HaiiguTe HanOoIBITICE U HAUMEHBIIICE 3HAYCHUS BBIPAKCHUS
COS X

7. Tocrpoiite rpapux dynxmm f (X) =|COS3X

, YKQXHUTE €€ IMPOMEXYTKH BO3pacTaHMs U

yOBIBaHUS.
8. Tocrpoiite rpadux dyukmun Y =+/SINX —1+ 2.

Bapmuanr 2

1. Haiinure 3HaYeHHE BHIPAKCHUS:
1) ctg ZSTR ; 2) sin(—1035°).

2. Ompenenurte 3HaK 3HAYECHUS BBIPAKCHUS:
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1) cos156°sin(—350°)ctg230°;  2) Cos%ctg 21%“ ,
3. MHccnenyiite Ha YETHOCTh (DYHKITHIO:

— 3 _Eqiny - __tg’x
1) f(x)=x>-5sinx; Z)f(x)_1+cosx'

4. Haiinute nepuoa GyHKIUU Yy = COS2X + tg S?X .

5. CpaBHUTE 3HAUYCHUS BBIPAKCHUMN:

1) tg%ﬁ " tg%"; 2) cos(—%) ” cos(—?—’lf).

(4 —cos® x)sin x
sinx '

6. Haiigure HanOompIee 1 HAMMEHBIIEE 3HAYCHUS BBIPAKCHHS

7. Toctpoiite rpapux ¢ynxuuu f(X) = , YKaxute e€ MPOMEXKYTKH BO3pacTaHUsi U

i X
Sin—-
2

yOBIBaHUS.
8. Tloctpoiite rpadux pynxmuu Y =+/COSX—1—2.
KontpoabsHnas padora Ne 6

Tema: CooTHOImIEHHE MeKY TPUTOHOMETPHYECCKMMH (DYHKIUSIMH OTHOT'O M TOTO Ke

aprymenTa. @opmyJibl CJIOKeHUS U UX CJEACTBUS

Bapmnanr 1
1. VYmpocture BelpakeHHe:
2 . .

1) ta80. cta 8o — S8 6a—l; 4 sm2a+sm8a;

) lgsa.ctgsa 1—sin® 60, C0S 20, — COS8al

2) sinf3cos4p + cosPsin4p; 5) sin(3—2“+6a)+cos(n—6a);

3) Sinba. . 6) 2sin50.cos3a. —Sin8a.

2sIn 3o
2. Jano: cosa =, cosB:—g, nt<o<3E T < B < n. Haitmure Sin(ou+B).
25 13 2 2
3. JlokakuTe TOXKIAECTBO:
1 1
1 - =1g8a;
) T igaa 1rigde 98¢
1

2) ctg4pcos2B+sin2p = 25in 2B ;
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(sin(n —30.) — Cos (3; + a))(sin (72E + Ba) —cos(2m + a))

=-sin4o.
1+ cos(m—2a) ¢

3)

o HY) 2
4. Haiigute HanOoIbIlIee 1 HAUMECHbBIIICE 3HAYCHHSI BRIPAKEHUS 2sIn“ o —3Cc0s“ a.

5. HaliguTe 3HaueHNEe BHIPAKCHUS sin10°sin50°sin 70°.

X
2tg—
6. Ilocrpoiite rpaduk pyHKIUHU Y = 4X :
1+tg® >
4
Bapuanr 2
1. VYmnpocturte BbIpaKeHUE:
. 2 . .
-1 sinb6a —Sin 2a.
1) tg9a.ctg9e — N6 —1. 4 ;
) ga.cigda 1—cos? 6a. COS 60 + COS 20
2) C0S6(pCoS4p—Sinb6esinde; 5) tg(m + ) — ctg (37“ — a) ;
g) 20084a., 6) 2C0S40.COS 0L —COS30L .

sin8a. '

2. JaHo: sina:—%, sinf=-0,8, 3?75<0L<27I, n<[3<3?n.HaﬁzmTe cos(o+3).

3. JlokaxkuTe TOXKAECTBO:

tg5a tg5a

D I3 tg5a T1-tg5e ~ 920
i 1
2) cos3B —ctg6Psin BB_—20033B ;

(cos(Zn —a) +sin (327E + SOL))(COS(TZC - oc) —sin(n + 5a)) sinde

3)
1+sin (?’2“ - 6oc)

o 2 =12
4. Haiigute HanOObINIEe M HAMMEHBIIIEE 3HAYCHUST BEIPAKCHUS 7Cos“a—5sIn“a.

5. Haiigute 3nauenue Beipaxkenuss COS 20°c0s40°cos80°.

402
6. Ilocrpoiite rpaduk GyHKINU Y = M :
1+1tg°2x
KonTpoabnas padora Ne 7
Tema: Tpuronomerpuieckne ypaBHeHUs] 1 HEPABEHCTBA

Bapuant 1
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1. Pemmure ypaBHEHHE:

1) 3c0s’ X+ 7sinx—5=0; 3) sin8x +sin10x +cosx=0;
2) 2sin®x+1,5sin2x —3cos? x =1; gy COSX=COSOX _
€0s 3X

2. Pemmte HepaBeHCTBO:

1) tg(5x—%)2—§; 2) sinxtg2x>0.
3. Pemmre ypaBrenne SiN 2X +/3C052X = 2C0S6X.

4. Brryucnure sin(arccos%)

Bapuanr 2
1. Pemwure ypaBHEHUE:
1) 4sin®*x—11cosx—1=0; 3) cos5x—cos7x+sinx=0;
2) 3sin?x—sin2x—cos? x =2; g) SIN2XFSIN6X _,
sin2x
2. Pemmte HEpaBEHCTRBO:
1) Ctg(6X+%)2—\/§; 2) cosxtg2x<0

3. Pemmte ypasernne SiN3X —C0S3X =~/2sinX.
1
4. Beruucaure COS| arcsin 3

KonTpoabnas padora Ne 8

Tema: IIpousBoaHasi. YpaBHeHHe KacaTeJbHOMN

Bapmnanr 1
1. Haiiaure npou3BOIHYIO PYHKIIUH:
4 2
1) f(X)=7x" % +5x°~6; 9 £ =21,
2) f(xX)=Bx+DVX; 4) f(x)=sin®5x.

2. CocraBbTe ypaBHEHHE KacaTenbHoil k rpapuky pynxmmn T (X) = X% —2X B TouKe C
abeuuccoit X, =3.

3. MarepuanpHasi TOUKa JABHKETCS MO0 KOOPAMHATHOHN MPSMON TIO 3aKOHY S(t) =2t -3t +1

(mepemerieHue S u3MepsieTcs B MeTpax, BpeMsa ! — B cekyHpaax). Haiinute ckopocTh eé



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

IBIKEHHsE B MOMeHT Bpemern ) =3 c.

4, HaliauTte NpOU3BOAHYIO TaHHOH QYHKIMH Y = X|X — 3| BTOYKax x =1 ux =4,

5. Haiimute abcuucecy Touku rpaduka ¢pynkoun T (X) = — X\/§ , B KOTOpOH NpoBeAEHHAs K
HEMY KacaTeJbHas 00pa3yeT ¢ MOJI0KHUTEIbHBIM HallpaBieHHeM ocu abcruce yroa 30°.

6. Haiimute ypaBHeHme kacaTembHoil k rpaduxy dymxmuu f(X)= X2 +3x — 8, ecnm ata
KacaTeJlbHas napajuielibHa npsaMon Y = SX +1.

7. B kako# Touke rpaduka GyHKIun Yy = X* —4X+6 Hano MPOBECTH KacaTelIbHYI0, YTOOBI OHA

3
IIPOXOJMIIA Yepe3 TOUKY C KOOpAUHATAMU (E ; OJ ?

Bapuanr 2
1. Haiinure npou3BoaHYIO QYHKIINU:
3 2
1) £(X)=8x° =% +3¢ +4; 3) f(x):xx_z;
2) f(x)=(B-4x)Vx; 4) f(x)=cos"2x.

2. CocraBbTe ypaBHeHHUe KacaTenbHoii k rpaduxy pyrkuuun T (X) = X° —3X B Touke ¢
abermccoit X, = 4.
3. MatepuanbHas TOUKa JABHKETCS 1O KOOPAMHATHOM mpsmoii o 3akony S(t) = 3t°-2t+4

(mepemMerieHne S U3MepsieTcss B MeTpax, Bpems ! — B cekyHnaax). Haiinute ckopocth eé

ABWXXCHUS B MOMCHT BPpEMCHU tO = 2 C.

4. Haiiaute Mpou3BOAHYIO JaHHOU QyHKIMHU Y = (X —1) |X + 2| B TOYKaX X = -3 U X = 2.

5. Haitnure abenuccy Touky rpaduka pynxmun T (X) = X2 + 4X\/§ , B KOTOpPOH NIPOBEAEHHAS
K HEMy KacaTejbHas 00pa3yeT ¢ MOJI0KHUTEIbHBIM HallpaBJIeHHeM ocH abciuce yroia 60°.
6. Haiiqute ypaBHeHHe KacaTelbHOM K Tpaduky (QyHKIUU f (X) =X —4x+6 , €CIIM 9Ta
KacaresbHasl apajijiesibHa npsiMon Y = 2X—8.
7. B kaxoii Touke rpaduka QpyHkumn Y = X" —6X+12 Haxo mpoBecTH KacaTelbHYIO, YTOOBI
OHa [IPOXOJIMIIA Yepe3 TOUKy ¢ KoopauHatamu (2;0)?
Kontpoabnas padora Ne 9

Tema: IIpumeHeHue NPOU3BOIHOM

Bapmuanr 1
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Haiinyure mpoMexxyTku BO3pacTaHUs M YOBIBAaHUS U TOUYKHU IKCTpEeMyMa (PyHKIIAHU:

_9v3_0v2 ] _X2—3X_
1) f(x)=2x"—-9x"-12x+7; 2)f(x)——x+1, 3)

f (X) =sinx +cos2x.
Haiinure HanOonpinee 1 HauMeHblnee 3HaueHus pynkun f (X) = NG |X —l| —5x na

npomexyTke [—2; 2].
IpexncraBpre yucao 60 B BHIE CYMMBI JABYX IOJIOKUTEIBHBIX YKCEN TaK, 9TOOBI CyMMa MX

KBa/IpaToB Obljla HAMMEHbIIEH.

Uccnenyiite GyHK1INIO f (X) =3x—X>u nocTtpouTe e€ rpaduxk.

(a + 1) X3 2
Tpu kakux 3Hauenusx a pynkuus T (X) = g (a +1)x° + 3X Bospacraer na R?
Bapuanr 2

Haiinute mpoMeXyTKH BO3pacTaHUs M yOBIBAHUS M TOUKH IKCTpEMyMa (PyHKIUH:

2
1) f(X)=4+9x+3x* -x°; 2) f(x):XX%‘ZX; 3) f(x)=sinx—cos2x

Haiiiute nanGonbiiee u Hanmenbiee 3nadenns Gynxuun f (X) = x? |X + 2| —7X Ha

npoMmexytke [-3; 2].
[IpeacraBere ymcino 36 B BUAE CYMMBI JBYX TIOJIOKHTEIBHBIX YHCEN TakK, 4YTOOBI X

MPOU3BEICHNE OO HAHOOIBIITUM.

Uccnenyiire pynxmmo f (X) =x*'—4x% u noctpoiite e€ rpaduk.

(a+2)x° )
pu kakux 3Hauenusx a ynxims T (X) = —=3 +(a+2)x° —4X y6uBaer na R?
I'eomerpus

KourtpouabsHnas padora Nel
Tema: Ilapajie1bHOCTE NPAMBIX U IIOCKOCTEH
Bapmuanr 1

1. OcnoBanue AD Tpamenuun ABCD nexut B miuockoctu o. Yepe3 touku B u C

MPOBEICHBI TapaJUiebHbIE TMpsSMbBIC, TEPECEKaINNe IUIOCKOCTh o B Toukax £ u F
COOTBETCTBEHHO.

a) KakoBo B3anMHoOe mosnoxxeHune npsMbeix EF u AB?

0) Uemy paBeH yron Mexay npsMmbiMu EF u AB, ecnu Z 4BC = 150°? TosicruTe.

2. Jlan mpoctpancTBeHHBINM 4eThipexyroibHUK ABCD, B xoTtopom amaronamu AC u BD

PpaBHBIL. Cepe,Z[I/IHBI CTOPOH 3TOI'0 UCTHIPCXYTOJIbHUKA COCAUHCHBI ITOCJIICAOBATCIBHO OTPC3KAMMU.
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a) BeinosiHUTE PUCYHOK K 3a7au4e.
6) lokaxxure, YTO MOITY4YEHHBIH YETBIPEXYTOJIbHUK €CTh POMO.

Bapuaunt 2

1. Tpeyronsauku ABC n ADC nexaT B pa3HBIX IUIOCKOCTAX M UMEIOT 0011yt ctopony AC.
Touka P — cepenuna croponbl AD, a K — cepeauna croponst DC.

a) KakoBo B3auMHoe nosioxkeHue npsameix PK u AB?

0) Uemy paBeH yrosn Mexnay npsameiMu PK u AB, ecnu Z ABC =40°u £ BCA = 80°?
IlosicHuTe.

2. Jlan mpocTpaHCTBEHHbIN 4eTblpexyroibHuk ABCD, M u N — cepenuHbl CTOpOH AB
u BC coorBerctBenHo; £ €ECD,K €EDA,DE:EC=1:2,DK:KA=1:2.

a) BeimosiHuTe pUCYHOK K 3a/1a4e.
0) Hokaxure, uto yetbipexyroibHUK MNEK ectb Tpanenusi.

KonTpoabHas padora Ne2
Tema: [HapasuieabHocTh IWI0CKOCTeH. TeTpasap u nmapaJenenunesn
BapuanTt 1

1. Ipsimbie @ u b jtexart B mapajieibHbIX MJIOCKOCTIX o U 3. MOT'YT JIi 3TH MPSIMbIC OBITh:

a) mapasuieIbHbIMU;

0) CKpeluBarOIUMUCs?

CrenaiiTe puCYHOK JIJISl KQX/I0TO BO3MOKHOTO CITydasl.

2. Uepe3 Touky O, NEXKal(yr0 MEXIY MapaUICIbHBIMH TIOCKOCTSMHU O U [3, TPOBEICHBI
npsimeie | u m. Tpsmas | mepecekaer mmockoctd o U B B Toukax A; U A COOTBETCTBEHHO,
npsiMasi M — B ToUkax B; u By. Haiinure nmuHy otpeska 4B, eciu A1B1 =12 ecm, B1O : OB, = 3.
4.

3. Uzobpasure mapamienenunen ABCDA;B;CiD; u moctpoiite ero cedeHue IMIOCKOCTHIO,
npoxoasauien yepe3 Touku M, N u K, saBnstomuecs cepenunamu pebep AB, BC u DD;.

Bapuanr2

1. TTpsimbie @ u b nexar B iepecekaroIuxcs INOCKOCTIX o U 3. MOTYT JM 3TH TIPSAMBIC ObITh:

a) mapaJuIeIbHBIMU,

0) cKpemMBaroImuMucs?

Caenaiite pUCYHOK JUIsl K&KI0TO BO3MOYKHOTO CITydas.

2. Uepe3 Touky O, HE IEXKAIIYI0 MEXIY NapaljeTbHBIMH TUIOCKOCTAMH O U 3, TPOBEACHBI
npsimbie | u m. Ipsmas | mepecekaer mmockoctn o U B B Toukax A; U Az COOTBETCTBEHHO,
npsiMasi M — B Toukax By u By. Haiinute ninunHy otpeska A1B1, ecnu A2B2 =15 cm, OB1 : OB, = 3.
S.

3. U3o6pa3zute Terpasap DABC u nmoctpoiite ero ceueHue mIoCKOCThIO, MPOXOAsIIeH uepes
touku M u N, sBasronuecs cepenunamu pedep DC u BC, u touky K, takyro, uro K € DA, AK :
KD=1:3.

KourtpoJsbHas padora Ne3
Tema: [lepneHAUKYJIAPHOCTH NPAMBIX M IUIOCKOCTEH
Bapuant 1

1. [lnaronans xy6a paBHa 6 cMm. HaiinuTe:
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a) pedpo ky0a;
0) KOCHHYC yrila MEXAY IHAaroHaibio Kyba M IJIOCKOCTHIO OJHOW M3 €ro rpaHei.

2. Cropona AB pomba ABCD paBna a, omun u3 yrinoB paBeH 60°. Uepe3 cropony 4B
a

IIPOBEJIEHA IJIOCKOCTD 0 HA paCCTOSHUU 2 o Touku D.
a) Haitnute paccrosinue ot Touku C 10 TIIOCKOCTH Q.
0) Iloxaxxure Ha  pUCYHKE  JIMHEHHBIW  yronm  jaByrpaHHoro yria  DABM,
M Ea.
B) Haiinure cuHyc yria Mexay mIoCKOCThI0 poMOa M TIIOCKOCTBIO O

Bapuant 2

1. OcHoBaHMeM TPSMOYrOJILHOIO  Mapajulelielurena CIYy>KUT  KBajaparT; JAHaroHalb

napajlenenunena pasa 2V 6 CM, a ero u3MmepeHusi otHocsTcs kak 1 : 1 : 2. Haligure:

a) U3MepeHus napasuieNenunena;
0) cuHyc yria MeXIy JUaroHalblo Mapajielenumeaa U MIOCKOCThI0 €ro OCHOBaHUS.

2. Cropona kBagpata ABCD pasna a. Uepe3 cropony AD mpoBeaeHa IMIOCKOCTh O Ha
a

pacCTOsIHUU 2 o1 Touku B.
a) Haiinure paccrostuue ot Touku C 10 MIOCKOCTH 0.
6) Iloxaxure Ha  pHUCYHKE JIMHEHHBII  yronm  aByrpanHoro yria  BADM,
M €.
B) Haiiaure cunyc yria Mexy IIOCKOCTBIO KBaJ[paTa U INIOCKOCTBIO 0.
KonTtpoabnas padora Ned
Tema: MHOrorpaHHuKH

Bapmuanr 1

1. OcnoBanuem nupamugasl DABC sBisiercss mpaBuiibHbIA TpeyroiabHUK ABC, cTopoHa
KoToporo paBHa a. Pebpo DA mepnenmukymspHo k tuiockoctd ABC, a mimockocts DBC
coctaBiseT ¢ MmiIockoctbio ABC yron B 30°. Haiinute miomanbs OOKOBOM IMOBEPXHOCTH
OUPaMUJIBI.

2. OcnoBanuem npsamoro napauienenunena ABCDA1B1C1D; asnsercs pom6 ABCD, ctopona
KOTOpOoro paBHa a W yroi paBeH 60°. [Tnockocts AD1C; cocTaBisieT ¢ TUIOCKOCTBIO OCHOBAHUS
yrou B 60°. Haiinure:

a) BBICOTY poMO0a;

0) BBICOTY MapaJuleIenuIeaa;

B) TUIOMIAF OOKOBOM MOBEPXHOCTH IMapasuIeNenuIie/a;

I') IUIOINAb TOBEPXHOCTH HapajieNenunesa.

Bapuaut 2

1. OcnoBannem nupamuasl MABCD siBisiercst kBagpat ABCD, pebpo MD nepneHukyasipHo
K riockoctu ocHoBanusi, AD = DM = a. HaiiauTe muiomaas TOBEPXHOCTH TTUPAMHUIBI.
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2. OcnoBanueM mnpsimoro mnapamienenunena ABCDA;B;CiD; sBnseTrcs mapamienorpamm

ABCD, cTopoHBI KOTOpPOTO paBHBI a u 2a, ocTpelii yrom paseH 45°. Beicora
napajuiesienuea paBHa MEHbIIIeH BbICOTE Tapaiuiesnorpamma. Haitnure:

a) MEHBIIYIO BBICOTY MapajuIeIorpaMma;

0) yroa Mexay miockoctbio ABC1 1 IIOCKOCTHIO OCHOBAHUS;
B) IUIOIIAb OOKOBOM MOBEPXHOCTH MapasuIeICIUIe 1a;

T') IJI0LIA/b TOBEPXHOCTHU MapajuleNenunea.

IIpome:kyTOUHAs aTTeCTALMS.
Hrorosasi koHTpOJIbHAsI padoTa
Bapmuanr 1

1.HaiimuTe 3HaY€HUE BBIPAKCHUS: 1% -56- %

-10 6

. 9.9
2.Haiinute 3HaUeHNE BBIPAKCHHUS 96
3. [loctynuBmmii B nponaxy B ssHBape MOOWIbHBIN Tenedon cromn 2400 pybneit. B HosaOpe on
ctain ctouth 1200 py6neii. Ha ckonbKo MpOIIEHTOB CHU3UIIACH 1I€HA HAa MOOMIIbHEIN TenedoH B

MepHOJI C SIHBAPS 10 HOSIOpb?
4 Bouuciure: ¥/32 +%/-8.

5. Haiigute cosa, eciu sino=- 0,6 1 270°<a<360°.

6. Haiinure HanGonblnee u HauMeHbIee 3HaueHNs GyHKIHN f (X) = x° |x—2|-7x Ha

npoMexyTke [-2; 4].

7. B uemnoHaTe o riMHacTHKe y4acTBYIOT 75 crioptcMeHok: 15 u3 Uexuwn, 30 u3 CrnoBakum,
ocraibHble — 13 ABcTpuu. [Iopsiok, B KOTOPOM BBICTYNAIOT THMHACTKH, OIPEIEIIAETCS
xKpebueM. Haiinure BEposITHOCTB TOTO, UTO CIOPTCMEHKA, BHICTYIAIOILAs TIEPBOM, OKaXKeTCs

u3 ABCTpUH

8. Bemyckauku 11 «A» Kitacca OKYIAlOT OYKETHI IIBETOB JUIS MTOCIICHETO 3BOHKA: U3 3 po3
KOKJIOMY YIUTEN0 U U3 11 po3 KilacCHOMY PYKOBOJMTEIIO B TUPEKTOpYy. OHU coOMparoTCs
nogaputh OykeTsl 20 yuuTensm (BKIIt0Yast JUPEKTOpa U KIACCHOTO PYKOBOJIUTEIS), PO3bI
MOKYHAroTCs Mo ONTOBOH 11eHe 35 py6ueit 3a mTyky. CKoJIbKO pyOiieit CTosT Bce po3bl?

9.0T npuctann A K TIpECTaHW B OTHIpaBMIICS ¢ MOCTOSHHON CKOPOCTBIO MEPBBIN TEIUIOXOI, a
yepe3 1 yac mocie 3Toro cieaoM 3a HUM CO CKOPOCThIO Ha 1 KM/4 Oosiblliel OTIIpaBUICs] BTOPOU.
Paccrostane mexny npucransmu paBHo 420 kM. Haligute ckopocTh EPBOro TEIIOXO0/a, €CIIH B
nyHKT B 06a Terioxona npubsun oqHoBpeMeHHo. OTBET AaiTe B KM/4

10. B mpsimoyronsHOM napaiuienenuneneABCDA;B;C1D; uzBectno, uto BB1=19, CD=16, BC=
20/2.. Haiinure miuny otpeska MK, rae M— cepenuna pebpa DC, K — cepenuna pedpa AiDs.



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

11. Pemmre ypaprenue: 6€0S° X +13sinx—8=0;

Bapuanr 2

1
1. HatiquTe 3Hauenue Boipakenus : 1,4 + 3,6 - §

2. Haiiiute 3HaYeHNE BRIPAKEHUS : -
(@)

3. Hanor na noxons! cocraBiser 13% ot 3apaboTHoi mnaTel. 3apaboTHas miata MBana
Ky3pmuya paBaa 13000 py6uieii. Kakyro cymMMy OH MOTYYHT MOCIIE BBIYETA HAJIOTA HA JOXObI?
OrtBer gaiite B pyOIIsx.

4. Beruucnure: 34\/E - 4%/5.

5. Haiinure ctga, ecnucosa= - 0,6 90" <a<180°.

6. HalinnTe nanbosplee 1 HaUMEHbLIEE 3HAYCHU QYHKIHMHU f (X) = X2 |x +1]—16x Ha
npomexytke [-2; 3].

7. B COpeBHOBaHHMSX 10 TOJIKAHUIO SAPA YIACTBYIOT 6 criopTcMEeHOB u3 BenukoOpura-aum, 3
cnoptcmena u3 Opannuu, 6 coprcmenoB u3 I'epmannu u 10 — u3 Utanuu. [Topsinok, B kKoTopom
BBICTYIIAIOT CIIOPTCMEHBI, OlpeeiseTcs xkpedueM. Haiiiure BeposSsTHOCTb TOTO, YTO CIOPTCMEH,
BBICTYNAIONIHNH MOCIETHUM, OKaxeTcs: u3 OpaHiuu

8. Takcuct 3a mecsir mpoexait 10 000 km. Lena 6en3una 35 pyoseii 3a mutp. CpeqHuit pacxos
6ensuna Ha 100 kM cocraBiseT 8 muTpoB. CKOIBKO pyOieii MoTpaTuil TAKCUCT Ha OEH3UH 3a
3TOT Mecs1l?

9. Ha uzrorornenue 99 neraneii nepBblii pabounii 3aTpadyrBacT Ha 2 Yaca MEHbIIIE, YEM BTOPOM
pabounii Ha uzroroienue 110 Takux xe neranel. MzpectHo, yTo nepBblit pabounii 3a yac
nenaet Ha 1 neranp 6osnblie, yeM BTopoid. CKOJIBKO JIeTajiel B yac AenaeT nepBblid pabounii?

10. JImiHBI CTOPOH MPSIMOYTOJIBHUKA PaBHEI 8§ 1 6 cM. Uepes Touky O nepecedeHus ero
nuaroHaie nposeneHa npsamas OK, nepnenaukynsapHas ero miockoctu. Halinure paccrosinue
ot Touku K 10 BepimuH npsimoyrosbHuka, ecinn OK=12 cm.

11. Pemnre ypasrenue: 55in*x —14cosx—2=0

CucreMa OlLIEHUBAaHUS OT/IENBHBIX 33aHUN U BCEHl paOOTHI B LIETIOM.

Wrorosast koHTpoIbHAs paboTa conepkuT 9 3amanuii 6a30BOro ypoBHs, TpEOYIOIIUX KPATKOTO
OTBETA, U JIBa 3a/IaHUs TIOBBIIIICHHOTO YPOBHSI, /ISl KOTOPBIX CIEAYeT MPUBECTH MOJHOE
pelieHue.

3a BepHOE BBHITIOTHEHHE 33/1aHUs 0a30BOT0 YpOBHS oOyuarouiics momy4yaet 1 6ami, HeBEpHbIT
OTBET WK ero oTcyTcTBUE () 0ayUI0B, 3a/1aHKs TIOBBIIIEHHOTO YPOBHS OIEHHUBAIOTCS B 2 Oasa.
MakcumanbHOE KOJMYECTBO OAJIIIOB, KOTOPOE MOXKET HAOpaTh 00yUYaIOIIUCs, BEPHO
BBITIOJIHMBIIH 3a1aHus — 13 0aioB.

Kputepuu onieHnBaHusI KOHTPOJIBHOU pabOTHI

Oaut 11-13 10-8 7-5 4 u MmeHee

OILIEHKA 5 4 3 2

AJsredpa 1 HayaJIa AHAJIN3A
11 knace
Bxoanas nmarHocruuyeckasi paéora

Bapuanr 1
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OTtBeToM K 3aanusaM 3toii yactu (B1-B10) siBiisercs 1memnoe 4ucio uiiv KOHEYHas AeCATUIHAsS Jpo0b. OTBET
clemyeT 3amucaTh B OraHk oTBeToB Ne 1 cripaBa OT HOMepa OTBETCTBYIOIIETO 3aJaHNsI, HAYMHAS C TTEPBOH
KJIETOUKH, Oe3 poobernoB. Kaxayro mudpy, 3Hak MHHYC U 3aIATYIO MUIIUTE B OTJCIBHOM KJIETOYKE B

COOTBETCTBHH C IPUBEAEHHBIME B O1aHKe 0Opa3iamu. EAMHUIEI n3MepeHust McaTh He HYXKHO.

B1 ®nakon mammyss crout 130 py6neii. Kakoe Hanbomnbiiee yucio (HIakoOHOB MOKHO KYIHTh
Ha 900 py0uieii Bo BpeMsl pacIipoiayku, KOraa CKuaKa coctapisier 15%7?

B2 Ha pucyHke >XMpHBIMH TOYKaMH IMOKa3aHA IIeHa HUKEJS Ha MOMEHT 3aKpBITHUS OUPIKEBBIX
TOProB BO Bce paboune nuu ¢ 6 mo 20 mas 2009 roxa. [1o ropu3zoHTamM yKa3bIBaIOTCS YMCIIA
Mecsla, 1Mo BepTUKaIU — LieHa TOHHBI Hukens B posuapax CLIA. Jlns HariasaHOCTH >KUPHbBIE
TOYKU HA PUCYHKE COeMHEHBI JIUHUEH. OnpenennTe mo pUCyHKY HauOOJIbIIYIO [IEHY HUKENS Ha
MOMEHT 3aKpPBITHS TOPTOB B yKa3aHHbIN repuo (B posmapax CIIA 3a ToHHY).

13600

13400
13200 2,

13000 \ / \
e L/ \ A

12400 / /

12200 fl

12000

11800

@
-
e
=
[

1z 1 14 15 18 12 20

B3 Haiigute muomanb TpeyrojbHHKA, U300paKEHHOTO Ha KIJIETYATOM Oymare ¢ pasMepom
kietku 1 cm * 1 cm. OTBeT gaiite B KBaJipaTHBIX CAHTUMETpaX.

B4 B npaBuibHOM YeThipexyroabHoi nmupamuae SABCD touka () — uenTtp ocHoBaHus, S
BepmnHa, SO =9, BI) = 24 Haiinute 60koBoe pedpo SC' .

o mx+2
sin —] = 0,5 . .
BS Pemure ypaBHeHHE . B oTBeTe HanmumuTe HAaMOONBIINN OTPUTIATEIBHBIHN
KOpEHb.

v 15

sing = — .
B6 Haiigute cosct,ecnn 4 p WE(m1,57)
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I

3 2

5 x(t) ==t +61-—3r— 14

B7 MarepuanbHas TO4Ka ABUXKETCS IPSIMOJIMHEHHO 110 3aKOHY 3 , TIe
X— paccTosTHUE OT TOYKHM OTCUeTa B METpax, I — BpeMs B CEKyHAaX, U3MEPEHHOE C Hadajla

IBUXKEeHMS. B Kakoil MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOpOCTh Oblia paBHa 42 m/c?

B8 Ha pucynke m3o0paxkeHsl rpadpuk ¢yHkum ¥ = F(%)u xacarenpuas x HEMYy B TOYKE C
abcruccoit X0, Haiiaure 3HaueHne MpOU3BOAHON (QyHKIMH J(x) g rouxe xo.

3 .
B9 Haiinute Haubosnbliee 3HaueHue GyHkaun ¥ — & — 12+ Ilyq OTpE3KE [—3:0]

B10 Ha pucynke u3o0paxen rpapuk ¥ — fllx) — MIPOU3BOJHON DYHKIIUU flx) ,

OIIPEJIETICHHON Ha MHTEpBAJIE (—4:10), Haiinute mpomexxyTku Bo3pacTaHust (QyHKITHH flx). B
OTBCTC YKAXKUTEC JJIMHY HauOOJILIIIETO U3 HUX.

My

L

y=fx)

s 3amucu pemenuit U otBeToB Ha 3ananus C1-C2 ucnons3yiite 61ank oTBeToB No 2. 3anmuinuTe cHadana
HOoMep BhImosHsieMoro 3ananus (C1, C2), a 3areM noiaHoe 000CHOBaHHOE PEIICHHE U OTBET.

a) Pemnre ypaBHeHue.

0) Haiimute KOpHU Ha IPOMEKYTKE [— T, 72']
2
[ —9p2-x
C2 PemuTe HEpaBEHCTBO 2x+3
Bapuanr 2

OtBeroM K 3amanusamM 3Toi yactu (B1-B10) sBisieTcst memoe 9ucio Wi KOHEYHas JeCATUIHAS
npoOb. OTBET cienyeT 3amucaTh B O1aHK 0TBETOB Ne 1 cIipaBa OT HOMepa OTBETCTBYIOIIETO

B1 I[Hapukosas pyuka ctout 30 pyoseii. Kakoe HanbompIiee 9ucio Takux pydeK MOKHO OyIeT
kynuth Ha 400 pyGuieit mocne noBblimeHus neHsl Ha 30%?
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B2 Ha pucyHke XMpHBIMU TOUKaMU MIOKa3aHa cpeHEMecsiyHas TeMiiepaTypa Bo3ayxa B Coun
3a Kax b Mecs 1920 rona. [1o ropu3oHTany yKa3pBatOTCA MECSIIbI, IO BEPTUKAIN —
temneparypa B rpaaycax Llenbcus. st HarJsiAHOCTH KUPHBIE TOUKU COEAMHEHBI JIUHUEH.
Ornpenenure 1o pUCYHKY HAUMEHBIIIYIO CPEAHEMECIYHYIO TEMIIEPATYPy B IIEPUOJ C Masi 11O
nexabpp 1920 roga. OtBer naiite B rpagycax Llenbcust.

C

0 i i i | |
1 2 3 4 5H 6 T 8 9 10 11 12
1920 2.

B3 HaiinuTe miomanas TpeyroibHUKA, H300paKEHHOTO Ha KJIETYaTol Oymare ¢ pasMepom
kietku 1 cm % 1 cm. OTBeT naiiTe B KBaPAaTHBIX CAHTUMETpPax.

PN
A\

T \

1w

B4 B npaBunbHO# TpeyronbHoit mupamuae SABC N — cepeauna pebpa BC, 5 —
BepmnHa. M3sectHo, yro SN = 6, a muiomaas 60K0BOM MOBEPXHOCTH paBHa 54 . Haiinure
JUTHHY oTpe3ka AB .

Tt(l"“g] ﬁ

te =

B5 Pemite ypaBHeHHE 6
MMOJI0KUTETbHBIN KOpPCHb.

. B oTBeTe HanmuImMTe HAMMEHBITHHI

o V21
costl = ——— )
B6 Haiinute sinct,ecnm 5 e (0,5mm)

1
3 2
5 x(t)=—1"—1"—2r—22
B7 MarepuaibHas TOYKa JBUKETCS MPSMOJIMHENHO 110 3aKOHY 6 , Tae
X — paccTOsIHUE OT TOUYKH OTCUYEeTa B MeTpax, I — BpeMs B CeKyHJIaX, U3MEPEHHOE C Hayaja
IBrKeHMs. B kakoil MOMEHT BpeMeHH (B CEKyHJIaX) €€ CKOpOoCTh Oblia paBHa 14 m/c?
B8 Ha pucynke nzobpaxenst rpadux GpyHkipm Y = F(X)y kacarensnas k HEMY B TOUKE C

abcuuccoit 0. Haiiiute 3HaueHrne TPOU3BOIHON (QYHKIUN J(x) g rouxe xo.
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Ny

B9 Haiinute nHanbosnpliee 3HaueHue GyHKIuu ¥ — X —27x+ 19412 OTpe3Ke [—4:0],

B10 Ha pucynke u3o0paxeH rpapux ¥ — fllx) — MPOU3BOTHON (DYHKIIUU flx) ,

OIIPEJIETICHHON Ha UHTEpBAJIE (—10:4), Haiinure npoMexyTku yObIBaHUS (QYHKIIUU flx). B
OTBETE YKAXXUTE JJIMHY HauOOJIbIIEr0 U3 HUX.

Wy

w= [z}

A

/

Lna sanucu pewenuii u omeemog na sadanus C1—C2 ucnonv3ytime oranx omgemos Ne 2. 3anuwume cnavana
Homep svinonnsemoeo 3aoanus (Cl, C2), a 3amem noaroe 060cHO8aHHOe peuieHue 1 Omeem.

C1 Jlano ypaBHenne C0S2X =2sinX+1,
a) Pemnte ypaBHeHue.

[0;277]

0) Haiigute KopHH Ha POMEXYTKE

(r=2f¥5-x

2
C2 Pemmte HEpaBEHCTBO x"—36
Cnenndukanus 3a1aHuii AMArHOCTHYECKOI padoThI

Howmep [IpoBepsieMble dIIEMEHTHI COAEPIKAHNS Makec.
3a1aHUs 6amn
1 [Ipocrelilve TEKCTOBBIE 3aa4H. 1

2 Yrenue rpadMKoB U AUArpaMM 1

3 3agaun Ha KBaJApaTHOM PEMIETKE: BEIYMCICHUE TIIOMIAAei 1

4 I'eomerpuueckas 3agaua 1

5 Pemenne nmpocTedmnx TPUrOHOMETPUYECKUX YPAaBHEHUI 1

6 [IpeobpazoBaHus YUCIOBBIX TPUTOHOMETPHUUECKUX BBIPAKEHUI 1

7 ['eomeTpuyeckuii U GU3NIECKUNA CMBICIT POU3BOTHON 1
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O6mee BpEMsI BBIIIOJIHECHUA BXOJHOT'O KOHTPOJISA — 45 MHHYT.

8 Haubounbiee u HanMeHblee 3HaUYCHUE (DYHKIIMU 1
9 HccnenoBanue GyHKINHA ¢ TTOMOIIBIO TPOU3BOIHON 1
10 Pemenne TpUroHOMETpUIECKUX ypaBHEHUH ¢ 0TOOPOM KOpHEH 2
11 Pemenre HepaBeHCTB METOJIOM HHTEPBAJIOB 2
OTtBeThI
No 3ananus 1 BapuaHt 2 BapuaHT
1 8 10
2 13400 6
3 7,5 13
4 15 6
5 -1 5
6 -0,25 04
7 3 8
8 - 025 -0,5
9 27 73
10 4 6
11 =
a) x:£+27zn, 2) x”ﬂn’
2 X=——+2m
X =27
6) 0; +2 6) 0: 7; L 2n
2 2
12 xe[-3-15)x=2 xe(—o0—6)x=2x=5

XapakTepucTHKA CTPYKTYPhI M cofiep:KaHusl padoThl

Bxonnas nuarnoctuueckas pabota mpejcTaBieHa B IByX BapuaHTax. KoHTponbpHas paborta
COJIEPKUT JIBE YACTH, KOTOPBIE Pa3INyatoTCs M0 COACPKAHUIO, CIOKHOCTH U YUCITY 3a/laHUH.
OnpenenstomuM IpU3HAKOM KaXKA0H yacTu paboThl sABJsieTcs hopma 3aJaHHi:

—9acTh 1 COJACPIKHUT 3aJaHNA C KPATKUM OTBCTOM;
—yacTtsb 11 COACPKUT 3a/laHUs C PA3BCPHYTHIM OTBCTOM.

3anaHus ¢ KpaTKMM OTBETOM 4YacTH | KOHTpOJIbHOM paboThI MTpeiHa3HAYEeHBI JIs ONpeesIeHus
MaTeMaTHYECKUX KOMIIETEHTHOCTE! yJanuxcs Ha 6a30BOM YpoBHE. 3aJlaHHE C KPAaTKUM
OTBETOM CUHTAETCS BHINOJIHEHHBIM, €CJIM BEPHBIM OTBET 3a()MKCUPOBaH B OJIaHKE OTBETOB.
OTtBeToM Ha 3a7aHus YacTu | SBISETCS 1eJI0€ YUCIIO UM KOHEUHas AecSITUYHas 1po0b.

3anaHus ¢ KpaTKUM O0TBeTOM 4yacTH Il KoHTposbHOM paboThl peiHa3HaueHbI U1 ONpeIesIeHUs
MaTE€MaTUYECKNX KOMIIETEHTHOCTEN yJaluXcsl Ha MOBBIIIEHHOM ypoBHe. Yacts II Bkimrouaer 2
3aJ1aHUs C Pa3BEPHYTHIM OTBETOM. B 3a1aHusAX ¢ pa3BepHYThIM OTBETOM 4YacTy I KOHTposbHOU

paboThI TOIHKHO OBITH 3aIMCAHO MOJHOE 0OOCHOBAHHOE PELICHUE 3a1a4H.

[TpaBunbHOE penienne kaxaoro u3 3aaanuit B1-B10 wactu I onenuBaetcs 1 6amiom. 3amganus
yactu Il onienuBatorcs B 2 6aia. MakcuMaabHO BO3MOXKHBIN 06asu1 3a Bcro padoty — 14.

Kpurepun oueHuBaHMsI KOHTPOJbHOH Pad0THI



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi

Meroamdeckuie U OIIEHOYHBIC MaTepHaIbl 0 yaeOHOMY npeaMmeTy «Maremarukay 10-11 kimaccer
Oann 13-14 10-12 6-10 5 1 MeHee
OLICHKa 5 4 3 2

KonTpoabHast padora Ne 1
Tema: Iloka3zarenbHas ¢pynkuus. [lokaszaTeabHble ypaBHEHNUSI M HEPABEHCTBA.

Bapuanr 1

1. TToctpoiite rpaduk dyHKIHE Y =|2* —4‘.
2. PemmHte ypaBHEHHE:
1) 5% -5 =120; 2) 9 -7-3"=18.

3. Pemmmre ypagHEHHE:

2y 1Y 3 x X
D (672)7 =[%) 3673, 2) 3-4% +2.9 =5.6%;

3) (J3+2J§)x+(d3—zﬁ)x =6.

5. PemHre HepaBeHCTEBO:

©-1x-M4

1) 0,2 =1 <0,0016; 2) 271 -5.27 4220,
6. TIpH KakHX 3HA9eHHAX IIapaMeTpa d ypaeHeHHe 4™ —(a+2)2" +4a—8=0

HMEET eJHHCTEEHHOE pf.‘]IIEI{HE?

Bapmuanr 2
1. Tloctpofite rpaduk dyHKIHEHE y =|3" —3|.
2. PemrHte ypaBHEHHE:
1) 3 -3 =72; 2) 4" —3-2" =4,
3. Pemnte ypaBHeHHe:
D (57¢)" =027 257 2) 5.9% +3.25° =8.15%;

3) (J6+ﬁ)x+(\/6—\ff5)x =12

5. PemHte HEPABEHCTERO:!

£4103-22 red
1)0,9 =1 <0.81; 2) 377 -28-3"+9<0.

6. TIpH KakHX 3Ha9eHHAX MapaMeTpa d ypaBHeHHe 16" —(a—2)4" +4a—-24=0

HMECT CIHHCTECHHOC pE]IlEI{PIE?

KonTpoabsnas padora Ne 2



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr
Tema: Jlorapupmuyeckas pynkuus. Jlorapudpmuyeckue ypapHeHHsI U
HepaBeHcTBA. [Ipou3BoIHbIE TOKA3ATEILHON U JIOrapu(PMHYECKOH (PYyHKIUIA

Bapuanr 1
1. Cpagnnre log, 12 u log, 11.
2. PellHTe ypaBHEHHE:
1) logs(x—1) +logs(x+3) =1; 2) logs(x* 4 5x —10) =logs(x +2):
2log; x : 5
— =1 4) 2log,(x—1)+log,(x—3)* =0.
log,(4x—3) ) 2log,(x—1)+log,(x—3)

3. Pemmre HepaBeHCTBO log;(x +6) =log,,(4—x).

log,8+log,2

4. BBIYHCIHTE 3HAYEHHE BRIPAKEHHA 2log, 12 —log; 1 G
<1083 1< — 1083

5. PemHTte ypaBHEHHE:
1) log, x+25log, 2=10; 2) x84 58 =50,
6. HaiiHTe MHOXKECTBO pemrenHii HepaserncTea log x —2log; x —320.
‘X

7. CocraBbTe ypaBHeHHe KacaTelnbHOH K rpadHky (yHKUHH f (x)=e’

TO4Ke ¢ abciHccoH x; =0.
Bapmuanr 2

1. Cpaennre log, 13 u log; 14.
2. PemHTe ypaBHEHHE:
1) logg(x—2)+logg(x—11)=2;  2) logy(x* +2x —9) =logg(x +3):

2log, x

R T 4) 2log.(x —4)+log.(x —6)* =0.
log,(5x—4) ) 2logs(x—4) +logs(x—6)
3. Pemmre HepaBeHCTRO logs(x+9)=log,s(3 —x).

logs18+log, 2
3log;, 4 -log, 2°

4. BBIMHCIHTE 3HAYEHHE BRIpAKEHHA

5. PemnHre ypaBHeHHe:
1) log; x+4log, 7=4: 2) x84+ 39X =162,

6. HafinHTe MHOJKeCTBO pellleHHH HepaBeHCTBA lf.wgf1 x—3log,x+220.

x
7. CoctaBbTe ypaBHeHHe KacaTedbHOH K rpaduxy dyHkuma f(x)=e* B TOUKe

¢ abcuHccoi x; =0.

KonTpoabsHas padora 3a 1 moayrogue

KP 3a 1 monyroaue npoxoaut B popme EI'D



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr
KonTtpouabnas pabora Ne 3

Tema: UHTErpaj u ero npuMeHeHue

Bapuanr 1
1. BEBIMHCIHTE HHIETPAT:
[ dx M, 1
1) ]T? 2) I[Gx +—q)ﬁft.
EOOS X 1 x
[

2. Haitnute mepBoobpasHyro dymkmmm f(x)=4x" +8x—2, rpadux koTopoii
IIPOXOIHT vepes To4UKy A (1: 3).

3. DBEIUHCIHTE HHIETPAT:

( s
. 8
! ](2 2x-1 E)dx; > j ——,]dx
}_ﬂ sin2x - cos3 )GL e

4. HaiiuTe mwiomans GHIYpEL, orpaHHYeHHOH rpadHKaMH QyHKIHHE 3 =4 —x°
Hy=x+2.

5. Jdna dyHKUHH y= x* —3x HaiigHTe TaKy0 NepPEoOOpasHYR, YTO MpAMad
¥ =—2Xx #ABIAETCH KacaTeIbHOH K ee rpadHKy.

6. Hafnnre o6seM Tenma, o6pazoOBAHHOTO BpAaIlleHHEM BOKDYT OCH afclmHce

" : g
GHIrypsl, OTpaHHYEHHOH MTHHHAMH ¥ =+/sinx, y=0, x= 3 HX=

a9

Bapmuanr 2



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

1. BrMHCIHTE HHTE[PAT:

1) T ‘fﬁf : 2) ]‘(Ex—%]d\:.
w ST x X
7

2. Hafimate mepeooGpasHyr0 QyHKIHH [ (x)=3x" —2x+3. rpaduk koTOpOii

MPOXOIHT depes ToUKy M (1: —3).

3. BBMHCIHTE HHIEIPAI:

1 X . . - 3
1) j(gcos§+4sm4x)dt. 2) I[ﬁ""c]df

4. Haiiaare mwiomans (GHIYPBL orpaHHueHHOH rpadHkaMy GyHKIHE y=5—x"
Hy=3-x.

5. Jina gyHKOHH y=x"+1 HalIHTe Takyio IepBooGpasHyIo, 9TO MpAMasd
y=2x gBIdercA KacaTelbHOH K ee rpadHKYy.

6. Haiinnre o0peM Tena, o6pa30BaHHOIO BpallleHHeM BOKPYT OCH abcIiHce

dHrypsl, orpaHmdeHHOH THHHAMH y=¢€", y=0, x =0 # x =In3.

KonTpoubsnas padora Ne 4
Tema: KommiekcHbIe Ynciia

Bapuant 1

1. Ha xoopaHHaTHOH IUTOCKOCTH OTMETHIH Ha4dano kKoopaHHat O (0;0) H
TOUKY A (2;5). 3agafite B anreGpaHdeckod ¢opmMe KOMILUIEKCHOE HHCIO,

paeHoe BexkTopy OA. HafinuTe MOZYIE 3TOT0 KOMIUTEKCHOTO THCTA.

(2+i)i—3

2. BrraHcaoHIe: :
i+1

i 7 21\, .. 2%
3. HaiiguTe 3Ha"eHHE BHIDAKEHHA = , €CIH z:—[cos(—% +zsu17‘ .

4. Pemmte ypaBHeHHe 2z% 457 +4=0 Ha MHO:KECTBE KOMILIEKCHBIX THCEIL.

5. HMszoOpasHTe Ha KOMILUIEKCHOH ILUIOCKOCTH BCe 9HCMA Z, YIOBISTBOPAOIIHE
yenoeHio |1+ 2 -2i[>1.

6. I306pasHTe Ha KOMIUIEKCHOH ITIOCKOCTH BCE YHCTA, ABIAIOIIHECA KOPHAMH

TpeThe CcTelleHH H3 YHCIa 2 =—1— \EE.

Bapuant 2



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

1.

Ha koopmHHATHOH TLTOCKOCTH OTMETHIH Hadano kKoopamHAt O (0;0) H
To4Ky B (-3:1). 3apafite B anreSpandeckod ¢opMe KOMIUIeKCHOe HHCIIO,

paeHoe eexkTopy OB. Hafimute MOZY/IE 3TOT0 KOMILIEKCHOIO 9HCIA.

—8+4i

BraucaHte, ————— .
—i(2-1)-1

HaifHTe 3Ha"eHHe BRIPAKEHH =, €ClTH 7 = (cos(—B—sx) + fsin(—s'—:c)].

Pemnte ypapHeHHe 3z° —3z +2 =0 Ha MHO:KECTBe KOMIUICKCHBIX UHCEIL.
HM306pa3HTe Ha KOMIUIEKCHOH IUIOCKOCTH BCE YHCTA 7, VIOBISTBOPAIONIHE
yeIoBHIO |z -2 Hz +i.

I1300pazHTe HA KOMILUTEKCHOH IUIOCKOCTH BCE YHCIIA, ABIAIOITHECH KOPHAMH

TpeTheH CTelleHH H3 YHeIa z=—1+ J3i.

KonTposbsnas padora Ne 5
Tema: DiieMeHTHI TeOpUH BEPOATHOCTH

Bapuant 1



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

1. O coOpITHAX 4 H B HEKOTOPOI0 HCIBITAHHA H3IBECTHO, 9T0 P (A4) = 30 %,
P(B)=50%mu P(A|JB) = 80 %. Hatizute P(A[)B).

2. Hafigute 3HadeHHe P (X = 5) H JHCTIEPCHIO CTy4aHHOH BETHIHHEI X:

2 3 5 1
JHAYCHHE X
0
BepoATHOCTE 4 1
5
. % 0 5

3. HmeroTcd ABa MpHHTEpPA, KOTOpPEIE OGCTY:KHBAIOTCH HE3AaBHCHMO OJHH OT
Ipyroro. BepoATHOCTE TOr0, 9T0 B ONpee1€HHBIH IeHb B IIepPEOM MpHHTEpe
3aKOHYHTICA TOHEp, paBHa 3 %, a BO BTOPOM IpHHTepe — 1 %. Haiiaute
BePOATHOCTE TOTO, UTO B 3TOT AeHb MOKHO Gy[eT Mmois30BaThes 0GOHMH
IpPHHTEPaMH.

4. BepoATHOCTE TOro, 4TO JO0TepeHHBIH OHIET BBIHTPHIIHBEIH, paeHa 0.5 %.

YeMy paBHa BepOATHOCTE TOr0, 9T0 H3 20 KYTUIEHHBIX J0TepeHHBIX GHIETOR
o KpaifiHeH Mepe IBa OKAKYICA BBEIHTPHINHEIM? CKOIBKO I0TepeHHBIX
GHIIETOB HYKHO KYIHIb, 9TO0Bl O:KHIAEMOE KOIHYECTBO BBIHIPBIIIHBIX
OuneTor OpLTO Gonblne OJHOIO?

5. B HeKOTOpPOH MecTHOCTH EEPOATHOCTE TOI0, 9I0 HAyral BEIOpAHHBIH
qelJ0BeK KypHT, paBHa 20 %, a BEpOATHOCTh TOTO, ITO HAYTA[ BEIOpAHHBIH
YeI0BEeK HMeeT CepAedHO-COCYIHCTEIE 3a00meBanud, paegHa 30 %. H3eecTHO,
9TO CpelH MoJeH, HMEHIIHX CepIedHO-COCYIHCThIE 3a00NeBaHHA, B 3TOH
MecTHOCTH 60 % kypar. HaHoHTe BepoATHOCTB TOro, HIO HayTajg

BHIGpPAHHBIH KyPHIBITHK HMeeT cepaeTHO-COCYTHCThIE 3a60/1eBaHHA.

Bapmuanr 2



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

1. O coleITHIX 4 H B HeKOTOpOro HCIBITAHHA H2BecTHO, 4To P (4) = 0.4,
P(A|JB) =0.9u P(A4()B) = 0,3. Hafimute P (B).

2. HafigHTe 3Ha49eHHe P (Z = 0) H IHCIEPCHIO CIIydaiiHOH BeTHIHHSI 7'

- 0 1 1
3Ha4YeHHE 7 ,
BepoATHOCTE, 3 2 4
% 0 0 0

3. B MareMaTHYeCKHX OJHMIIHANAX OOBIMHO yYacTBYeT OOIbIIe MaIbYHKOE. a
B OIHMIIHANAX 10 HHOCTPAHHOMY fA3BIKY — IeBOYEeK. BepoATHOCTH TOIO.
9T0 KTO-TO H3 MalbYHKOB NOOEIHT Ha OMHMIIHAIEe [0 MaTeMaTHKe, paBHa
0,7, a Ha oIHMIOHAZe 10 HHOCTpaHHOMY M3BIKYy — 0.,35. Haiinnte
BEpPOATHOCTH TOTO, YTO Ha 00eHX ONHMIIHAAAX [o0eIy olepsKaT IeBOYKH.

4. BepoATHOCTE TOr0, YIO IOCETHIENb MArasHHAa COBEPINIHT MOKYIKY, PaBHA
40 %. KakoBa BepOATHOCTB TOTO, 4TO H2 12 CIyYaHHBIX TOCETHTeNeH
MarasHHa NOKYNKY coOBepmmaT He MeHbme 10 mrogeH? CKOIBKO mrOdeH
JO/KHBl IIOCETHTh MarasHH, 9I00Bl OHIAaeMOe KOIHYeCIBO IIOKYIIOK,
COBEpPIISHHBLIX HHMH, OBLIIO He MeHbIne 257

5. H3zeectHo, uT0 80 % BBITYCKAEMBIX MOGHIBHBEIX TenedOHOB HMEHT JOCTYII
K ceTH HHTepHeT, a 70 % — HMEKT CeHCOPHBIH 3KpaH. BepoATHOCTE TOTO,
YTO HAyrag BeIOpaHHBIH TernedoH ¢ CeHCOPHBIM 3KpaHoM GydeT HMeThb
JocTym K ceTH IHHrepHeT, paBHa 96 %. HaliiHTe BepoATHOCTH TOTO, IO

Hayral BbIOpaHHBIH TenedoH ¢ JocTymoM B lMHTepHer OydeT HMeTh

KonTposbsnas padora Ne 6



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr
Tema: «Pemenne 3axau 3a kype 10-11 kiaacco»

Bapuanr 1

1. HaiinuTe 061acTh onpeaeneHns GyHKIHH v =$2cosx —+/2 .

2 5
2. BBIMMHCIHTe 2HaueHHe BhIpakeHHa 81727 .93.2779 .
3. PelmHte ypapHeHHE:

) fJ7T=x+x=5: 2) 3sinx —4cosx =0.

4, CpapHHTe 5 u ﬁflz 3.

5. JIOK&KHTE TOXIECTBO:

cos6a | 511163,) sinl0a—sinba _ 4 . o0

( sina.~ cosa cosSo
6. HafiguTe KOpHH ypaBHeHHI:
1) cos2x —2sinx—1=0; 2) f—x +281—-x=3.
7. HaligHTe IpOMEXKYTKH BO3pacTaHHA H YyObIBAaHHA H TOYKH 3KCTpeMyMa
dynkmm f(x)=3+5x+217 —x°.

8. IIpH KAKHX 3Ha4eHHAX b H ¢ mapaGoma y=-2x" +bx+c Kacaercs mpaMoit

Bapuanr 2

1. Hafigure o01acTh onpeneneHHa QYHKIHH y :qgﬁs'mx+ﬁ .

a

2. BEMHCIHIE 3HaUeHHE BRIP@KEHHA 625 - 11257258,

3. Pemmre ypapHeHHE:
1)42x=142=x: 2) 5sinx +6cosx =0.
4. Cpaennre §4 u Y34/7.

5. JIoKaKHTE TOKIECTBO:

[(:032& sm?u]_cosZBq—msSu:_4Sm9a_
cos7a  sinTo s 9o

6. HaiinHTe KOpPHH YpaBHEHHA:

1) cos2x +cosx+1=0; 2) Yx-6+43Yx-6=5.

7. Ha#gHTe NpOMEXYTKH BO3pacTaHHA H yOBIBAHHA H TOYKH 3SKCIpeMyMa
byHKIHE f(x) =x% +2x° = 2%,
8. TIpH KakHX 3HAaUeHHAX b H ¢ mapaGoma y=4x +hx+c Kkacaercs mpaMoi

y=-14x+1 B TOUKe B (-2; 29)?

HpOMe)KyTO‘lHaﬂ aTTeCTalud.



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
MeToauveckre U OLICHOYHBIC MaTepHabl 10 yueOHOMY mpeameTy «MartemaTtrkay 10-11 kimaccel
Hrorosasi KOHTpOJIbHAsI padoTa

Bapuanr 1
1. PemHTe ypaBHEHHE:
1) 7™ -2.7%+5.7"1=280; 3) loggx—2logl«/§:2.
2) logi(5" —4)=1-x;
2. PelnHTe HEPaBEHCTBO:
1) 2logs(—x) >logs(5—4x); 2) Ig?10x —lgx > 3;

3) logx;(3.\'—2)20

3. Haiigure NpOMEKYTKH BO3pacTaHHA H YOBIBAHHA H TOYKH SKCTIpeMyMa

bYHKIHH f(x)=4ln(x+2)—%x2.

0
2
4. BBIMHCIHTE HHTETpal je"‘”dr.
05

5. B mByx KopoOKax XpaHATCA mapbl. B mepeol KopoGke jekar 8 mapos, H3
KOTOPBIX 2 GebIX H 6 Y€PHBIX, a BTOPOH — 6 IIapoB, H3 KOTOPBIX 5 GellbIX H
1 9épHbIH. 113 KakIoH KOpoGKH HayraJl BRIHYIH IO OJHOMY mapy. Kakopa

BEPOATHOCTH TOI'0, YTO 00a BBIHYTHIX IIapa OKaKYTCA YEPHBIMH?

Bapuanr 2
1. PemHTe ypapHeHHE:
1) 6" =46 +8-6"" =80; 3) log; x—log, s x° =4.
2) log,(3* -8)=2—x;
2. PemHTe HEPABEHCTEO:
1) 2log,;(—x) = log;(6—x); 2) 1g°10x +1gx>5;

3) log .(4x—3)<0.
3. HaligHTe NpPOMEXYIKH BO3PacTaHHA H YOBIBAHHA H TOYKH 3KCTpPeMyMa

dymxmm f(x)=3In(x—1)— x>

=

dx
Ix-2°

3
4. BBIMHCIHTE HHIEIPAT j
1

5. Crpenox [OenaeT [Ba HE3ABHCHMBIX BBICTPENla — CHa4Yala B IEPEVIO
MHIIIEHD, ITOTOM BO ETOPYH. BepOATHOCTH TOIO, 9TC CTIPENIOK IOMAIET B
NepBYH0 MHINEHB, cocTaBmaeTr 70 %, Bo BTOpyio — 90 %. Kaxoea
BEPOATHOCTE TOTO, YTO CTPEIOK MONAIET TOIRKO BO BTOPYIO MHINEHE?

6. IIpH KaKHX 3HAYEHHAX IapaMeTpa a ypaeHeHHe log, (4a—x)=27



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr

I'eomeTpus
11 knace

KonTtpoabsnas padora Nel
Tema: BekTopsl

BapuanTt 1
1. Halinute KoOpIMHATHI BEKTOpa AB ,ecm A (5;-1;3), B(2;-2;4).
; ¢ |2~|
2. Jlanst Bextopst P (3; 1; —2) u © (1; 4; —3). Haitzure .

3. M3obpaszure cuctemy koopaunat OXyz u mocrtpoiite Touky 4 (1; —2; —4). Haiingure
PAcCTOSHUS OT ITOM TOUKHU 10 KOOPAUHATHBIX [IOCKOCTEH.

Bapuanr 2

—_—

1. Haiimute KOOpAMHATHI BEKTOPA CD ,ecmu C(6;3;-2), D(2;4;-5)
6. 2b|

2. Jlausl Bektopa & (5;—1;2) u b (3; 2; — 4). Haiigure
3. U3o0pa3ure cucremy koopaunat OXyz u moctpoite Touky B (— 2; — 3; 4). Haiiaure
paccTosiHUe OT 3TOM TOYKH /10 KOOPAMHATHBIX MIOCKOCTEH.

Haitaure paccTrosiHre OT 3TOM TOYKH 10 KOOPAUHATHBIX IIJIOCKOCTEH.

KonTpoabHnas pabora Ne2
Tema: CxansipHoe nIpousBeaeHHe BEKTOPOB. /IBukenne

Bapmuanr 1

—

1. Berumcnure ckamsproe mpoussegenne Bektopos 1w N ecnm m=a+2b-c

i-2a-b 18], Bl _, @) ¢ 513 51

2. Nan xy6 ABCDA;B;C1D;. Haiinute yron mexnay npsmeimu AD; u BM, rne M — cepeanna
pebpa DD;.

3. Ilpu nBvkeHHU TpsiMast 0ToOpaxkaeTcs Ha MpsiMyro D1, a TIIocKocTh B — Ha TIOCKOCTH 1 U

bl Br.

Bapuaunt 2

3
=
-1}

1. Bpramcnnure CKaasipHOE NPOU3BEIAEHUE BEKTOPOB , eciu m=2a-b+c

ioa-2b |3] 4 [P, @B)_ e Gla 6L

2. an xy6 ABCDA;B1C1D;. Haiinute yron mexnay npsimeimu AC u DC;.



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr
3. Ilpu nBrxeHUH TpsiMasi & 0TOOpakaeTcs Ha MPSIMYIO @, MIIOCKOCTh 0L — Ha TUIOCKOCTh 0,

HaLa aiJ—al.

. JlokaxkuTte, 4To
KonTpoabHnasi padora Ne 3

Tema: [lnauuap, KOHYC, AP

Bapmuanr 1

2
1. OceBoe cedeHue UUIUHIPA — KBaJpaT, MJIOMIAs OCHOBAHMS LIMJIMHJIpa paBHa 16w cMm”.
Haitgure nomaas NOBEpXHOCTH UUIIMHIPA.

2. BeicoTa koHyca paBHa 6 cM, yroJ IIpu BEpLIMHE 0ceBOro ceueHus paseH 120°. Haiinure:

a) TUIOIIAJ L CEYCHHS KOHYCa IUIOCKOCTBIO, MPOXOJSIICH uepe3 ABe oOpa3yroiue, yroi
MeXay KoTopbiMH 30°;
0) romaab OOKOBOW MOBEPXHOCTH KOHYCA.

3. Iuametp 1mapa paseH 2M. Uepes KOHEL 1UuaMeTpa MPOoBeieHa INIOCKOCTh IO yriioM 45° k
Hemy. Haiiaure nnuHy nuHun nepecedeHus cepsl ¢ 3TOH TIOCKOCTHIO.

Bapuaunt 2

1. OceBoe cedeHHMe MWIMHIApPA — KBaJapaT, AWAroHajab Kortoporo 4 cMm. Haiinure rmiomianb
MOBEPXHOCTU HUITUHIPA.

2. Pammyc ocHOBaHHMsS KOHyca paBeH 6 cM, a oOpasyromas HakJIOHEHa K IUIOCKOCTH
ocHoBaHus nox yriom 30°. Haiinure:

a) IUIOIIA/(b CEYEHUS KOHyca IIIOCKOCTBIO, MPOXOJsAIIeil uepe3 aBe oOpasyrolue, yroiu
MeXy KOTOpbIMU 60°;
0) ruromaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. Iuametp 1mapa paseH 4m. Uepes KoHEL 1raMeTpa MPoBeIeHa INIOCKOCTh Mo yriioMm 30° k
HeMy. Haiinure mromans ceyeHus mapa 3Toi IIOCKOCTHIO.

KonTtpoabnas padora Ne 4
Tema: O0beMbI TeJ

Bapmuanr 1

1. Amodema mpaBUIBHONW TPEYroJIbHOW MUpaMHIbl paBHA 4 cM, a ABYTPAHHBIN Yroi mpu
ocHoBaHuU paBeH 60°. Haiinure 00beM mupaMuib.

2. B nmmnueap Bnucana mnpusma. OCHOBaHMEM IPU3MBI  CIYKHUT IPSAMOYTOJbHBIN
TPEYroJbHHUK, KaTEeT KOTOPOro paBeH 2a, a mpuiexaniuii yroa pased 30°. Jluaronanb Gosbliieit
OOKOBOI TpaHM MPHU3MBI COCTABIISIET C IMIOCKOCTBIO €€ OCHOBaHMA yron B 45°. Haiinure o0bem
UJIMHIpPA.

Bapuaunt 2

1. bokoBoe peOpo MPaBUIBLHOW TPEYrONbHOW MHHPAMUIBI PaBHO 6 CM W COCTaBISIET C
MJIOCKOCTHIO OCHOBaHUs yroi B 60°. Halimure 06beM mupaMuIbI.



MyHununansHoe 001eo0pa3oBaTenbHOe aBTOHOMHOE yupexkaenue «Jluueit Ne6» nmenn 3.I'. CepazeTnuHoBoi
Meroaudeckuie U OIICHOYHBIC MaTepUANTBI IO yaeOHOMY mpeaMeTy «Maremaruka» 10-11 kimacchr
2. B xonyc BmucaHa nupamujaa. OCHOBaHUEM MHPAMHUIBI CIYXUT MPSIMOYTOJIbHBIN
TPEYTroJIbHUK, KAaTeT KOTOPOro paBeH 2a, a mpuwiexamuil yroia paBeH 30°. bokoBas rpaHb
NUpaMUbl, MPOXOAAIIAs Yepe3 JaHHBIM KaTeT, COCTABIIIET C IIOCKOCTBIO OCHOBAaHHUS Yroji B
45°. Haiigute o0beM KoHyca.

KonTpoabHas padora Ne 5
Tema: O0bem mapa u mIoMAAL chepbl

Bapmuanr 1

1. [lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yromias KOTOPOrO COCTABISET C INIOCKOCTHIO
ocHoBaHwus yrou B 60°. Halimure oTHOIIEeHHe 00beMOB KOHYCA U I1apa.

3 2 .
2. O6veM nmimuHApa paBeH 96m cMm”, momamb ero oceBoro ceuenus 48 cm”. Haiinure
101 abs chephl, OMUCAHHON OKOJIO MMJIMHIIPA.

Bapuaunt 2

1. B xoHyC, OceBOe Ce4YeHHE KOTOPOro €CTh MPaBWJIbHBIA TPEYroJbHUK, BIUCAH MIap.
Haiiaure oTHOmeHue miomaau chepsl K Iomaan 60KOBOH MOBEPXHOCTH KOHYCA.

2. JmameTrp mapa paBeH BBICOTE LMJIMHJIPA, OCEBOE CEUYEHHE KOTOPOro €CTh KBaJpar.
Haiinute oTHOIEHHE 00bEMOB IIJIMHIPA U IIIApa.



