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TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUSA Y4€OHOM JUCHUIIIMHBI
MaremaTnka

Tpebosanus Kk TUYHOCMHBIM PE3VILIMAMAM 0CEOEHUS YUEOHOU OUCYUNTUHDL,
BKJIFOYAIOLIUM TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHIO U
JUYHOCTHOMY CaMOOIPEIEICHUI0, C(HOPMUPOBAHHOCTh HUX MOTHUBAlMU K
OOyYEHHUIO U IIeJICHAPABJICHHOW IO3HABATEIbHON JI€ATEIbHOCTH, CHCTEMBI
3HAYMMBIX COLIMAIBHBIX U MEXIMYHOCTHBIX OTHOLIEHUH, LIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, OTPAKAIOIIMX JIMYHOCTHBIE U TPaKIaHCKUE MO3HUIMH B JAESATEIBHOCTH,
AHTUKOPPYILMOHHOE MHUPOBO33PEHHE, IPABOCO3HAHUE, IKOJOTHYECKYIO KYJIbTYPY,
CIOCOOHOCTh CTaBUTH II€IM M CTPOUTH JKU3HEHHBIE IUIAHBI, CIHOCOOHOCTH K
OCO3HAHHUIO POCCUMCKOW TPaXJAHCKOW WACHTUYHOCTH B IOJUKYJIBTYPHOM
COLINYME;

JInuHOCTHBIE pe3yJabTaThl OCBOEHHSI Y4YeOHOH JMCHMIIMHBI JOJIKHBI
OTpaKaTh:

1) chopMHPOBAaHHOCTF MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, @ TAK)KE Pa3IMUHbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

2) chopMHUpPOBAHHOCTH OCHOB CaMOpPa3BUTUS M CAMOBOCIHUTAHUA B
COOTBETCTBHHM C OOIICUCTOBECYCCKUMHU IIEHHOCTSIMU W HWICATaMH TPaKIAHCKOTO
oOIIecTBa; TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSTEILHOW, TBOPUYECKOW U
OTBETCTBEHHOU JIEATEILHOCTH;

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHHUKAMH, JETbMHU MIIAJIIIETO BO3pPACTa,
B3pOCIBIMH B 00Opa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-
MCCJIEI0BATENCKON, TPOSKTHOM U JPYTUX BUIAX JACSITEIBHOCTH;

4) oco3HaHHBIA BBIOOp OymyIied mpodeccuu W BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOIIEHHE K MpodeccHoHaIbHOM
NESATETLHOCTH KaK BO3MOXKHOCTH y4YaCTUS B PEIICHUU JTUYHBIX, OOIICCTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATBHBIX TIPOOJIEM;

5) TOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCIE
caM000pa30BaHNI0, HAa MPOTSHKCHUH BCEH JXKU3HH, CO3HATEIBHOE OTHOIICHHE K
HEMPEepPhIBHOMY OOpPA30BaHUIO KaK YCJIOBHIO YCHEHIHONW MNpOoQecCHOHATbHOU U
OOIIECTBEHHOU JICATCIILHOCTH;

Tpebosanuss x MmemanpeoMemHvIM pe3yIbmamam O0C80€HUs Y4eOHOl
OuCyunIuHvl, BKIIOYAIOIIMM OCBOCHHbIE OOYYAIOUIUMHUCA MEXKIIPEAMETHbBIC
MOHATHUS M YHUBEPCAIbHBIC yU4eOHbIC IEHCTBHsI (PETYISITUBHBIC, TTO3HABATCIIBHBIC,
KOMMYHUKATHBHBIE), CIOCOOHOCTh WX WCIOJB30BaHUS B TIIO3HABATEIHHOU U
COIMAJIbHON TPAKTUKE, CAMOCTOSITEIPHOCTh B IUIAHUPOBAHWUU U OCYIIIECTBICHUHU
y4eOHOU JESITEIIPHOCTH U OpraHu3allud y9eOHOTO COTPYAHHYECTBA C IearoraMu
U CBEPCTHHKAaMH,  CIOCOOHOCT K  TIOCTPOEHUIO  WHIAWBUIYaJTbHOMN
o0pa3oBaTeIbHON TPACKTOPHUH, BJIAJICHHE HABBIKAMHU y4eOHO-UCCIIEI0BATEIHCKOM,
MPOECKTHOM Y COLUAIIBHOU NESATEILHOCTH;



MetanpeamMeTrHble pe3yJbTATbl OCBOEHHS Y4eOHOW IMCHUILIMHBI
JTOJIZKHBI OTPAKATD:

1) ymeHue caMOCTOSITENIbHO ONPEAENATh LEIN ACSITEIbHOCTH U COCTaBIAThH
IUTAaHbl JAESTEIBHOCTU; CaMOCTOSATEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATh JEATEIbHOCTh; MCIIONb30BaTh BCE BO3MOXHBIE PECYpPChl s
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W pealu3alydd IUIAHOB JIESITEIIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALHX;

2) yMeHHE TPOAYKTUBHO OOIIATBCS W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHOM  JI€SITEIbHOCTH, YYUTHIBaTh IMO3ULIHMHM  JIPYTUX  yYaCTHHUKOB
JeSTeNbHOCTH, 3G (HEKTUBHO pa3periaTb KOH(DIUKTHI,

3) BiajgeHWe HaBBIKAMH TO3HABATENIbHOM, Y4eOHO-MCCIIEOBATEIbCKON U
IPOEKTHON JEsTeNIbHOCTH, HAaBBIKAMHU pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUSI IPAKTUYECKUX 3a7ad,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHS;

4) TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITCIIBHOM WH(OpMAIIMOHHO-
N03HABATEJIbHON JEATENIbHOCTH, BJIaJICHUE HABbIKAMU IOJIyYE€HUS HEOOXOAUMOMN
uH(pOpMaIMKU U3 CI0Bapell pa3HbIX TUIIOB, YMEHUE OPUEHTHPOBATHCS B PA3IMUHbIX
UCTOYHUKAX HH(OpMalMM, KPUTHUUYECKU OLEHMBaThb M HHTEPIPETHUPOBATH
MH(OpPMAIHUIO, TOJIYYAEMYIO U3 PA3JTUYHBIX HCTOYHUKOB;

Tpebosanus kK npeoMemubimM pe3yIbmamam 0C80eHUs Y4eOHOU OUCYUNTIUHDL,
BKJIFOUYAIOLUM OCBOCHHBIE 00YYalOIIMMHUCS B XOJ€ U3Y4eHMs y4eOHOro ImpeaMera
yMeHUs, cneuuduueckue as JaHHOW MPeaMETHOM 00NacTH, BUBI ACSITEIbHOCTH
0 TOJYYEHUI0O HOBOIO 3HAHMS B paMKax y4eOHOro NpeIMeTa, €ro
npeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX, YUEOHO-TIPOEKTHBIX U COLUAIbHO-
IPOEKTHBIX CUTyalMsX, (OpMHpOBaHHE HAYYHOIO THIIA MBIIUICHUS, BIaJCHUE
HAayYHOH TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHATUSAMHU, METOIAMH U IPUEMAMU.

IIpenmeTHbIe pe3yJabTaTbl OCBOEHHMS YIJIYOJEHHOI0 Kypca y4eOHOH
JUCHMILUIAHBI 10JI)KHbI OTPAKaTh:

1) chopMHpPOBAaHHOCTH MPECTABIECHUNH O MaTEMaTUKE KaK YacThU MHUPOBOU
KyJIbTYphl U O MECT€ MAaTeMAaTHKH B COBPEMEHHOW IMBWJIM3AIMU, O CIIOCO0ax
OMHUCAHUS HA MATEMAaTUUECKOM SI3bIKE SIBIICHUM peaIbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEICTABICHUN O MAaTEMAaTHUUYECKUX TMOHSATUSIX KakK O
BOKHEHIIIMX MaTEeMaTUYECKUX MOJIEINSIX, MO3BOJISIONIUMX OINUCHIBATh U U3Yy4aTh
pa3Hble TPOLECChl W SIBJIICHUS; MOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOIO
MOCTPOCHUSI MATEMAaTHYECKUX TEOPUH;

3) BHIajgeHWe METOJaMU J0Ka3aTeIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX
MPUMEHSIThH, TPOBOJIUTH I0KA3aTEIIbHBIE PACCYXKIEHHUS B XOJI€ PEIICHU 3a/aY;

4) BnajgeHWEe CTaHAAPTHBIMU MpPHEMaMH PEUICHUS PalUOHAIBHBIX H
UppalMoOHaIbHbIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN
Y HEPaBEHCTB, UX CHUCTEM; HCIOJIb30BAHNE IOTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B
TOM YHUCJE JUIsl TOUCKA MYTH PELICHUS] M WUIIOCTpPAlMU PEUICHUsS YPaBHEHUU U
HEPABEHCTB;



5) chopMHpPOBAaHHOCTH MPEACTABIICHUH 00 OCHOBHBIX NOHSATHSAX, WACIX H
METOJaX MaTEMATHYECKOTO aHAJIN3a;

6) BIAJCHUE OCHOBHBIMU TMOHSATHUSMHU O IUIOCKMX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YEpPTEkKAX, MOJECIAX M B PEATbHOM MHUpPE T'€OMETPUYECKUE
burypsl; IpUMEHEHUE U3YYEHHBIX CBOMCTB reoMeTpuyeckux puryp u Gpopmys s
pELIECHUs] TEOMETPUYECKUX 3a]1a4 U 33]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM;

7) chopMHUPOBAaHHOCTH MPEICTABICHUN O MPOIECCaxX M SBICHUAX, UMEIOIINX
BEPOSITHOCTHBIA XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM
MUpE, 00 OCHOBHBIX TMOHATHUAX JJIEMEHTAPHONH TEOPUU BEPOATHOCTEW; yMEHUU
HaXOJUTh M OLICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHMM B MPOCTEUIINX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYailHBIX BEJIMYUH;

8) BIajicHHE HABBIKAMH HCIIOJIH30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
IIPU PEIICHUU 33/1a4.

9) st crenbIX U c1a00BUIAIIUX 00YUYAIOIIUXCS:

OBJIAJICHUE TPaBUJIAMHU 3allMCH MaTEeMaTHYECKUX (OPMYJT M CIEIUaTIbHBIX
3HaKOB peibeHO-ToueyHOM cucTteMbl o6o3HaueHuit JI. bpaiinsa; oBnageHue
TaKTHJIbHO-OCSI3aTEIbHBIM CIIOCOOOM 00CIIEIOBAaHUS U BOCHPUSITHS PENbEPHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXEHUN Te€OMETpUYecKux (Gpuryp u
JPYTOE€;

HaJIMYUE YMEHUS BBINOJHATh T'€OMETPUYECKHE IMOCTPOEHUS C TOMOIIbIO
HUPKYJS U JUHEWKH, YUTaTh pelibeHble rpaduKu dJIEMEHTApHbIX (PYHKIHMN Ha
KOOPAMHATHON TUIOCKOCTH, NPUMEHATHh CHEIUaIbHbIE MPUCIOCOONCHUS s
penbednroro uepuenus (" Apadremen", "HkonbHuk");

OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HEBU3YaJILHOTO JIOCTYyMa
K MH(pOpManuu Ha 3KpaHe MEPCOHAIBLHOIO0 KOMITBIOTEpA, YMEHHUE HCIOJIb30BaTh
MEePCOHAIbHBIE TUDIOTEXHUUECKHE CpeacTBa uH(}OpMaIMOHHO-
KOMMYHUKAIIMOHHOTO JIOCTYTIA CJIETBIMA 00YYaIOIUMUCS;

10) nnst 06ygaronuxcsi ¢ HApyIICHUsIMU OTIOPHO-/IBUTATEIHLHOTO armapara;
OBJIaICHUE CIIEIMAIIBHBIMU KOMITBIOTEPHBIMU CPEJCTBAMU MIPEACTABICHUS U
aHaJu3a JaHHBIX U YMEHUE HCMOJIb30BaTh MEPCOHAIIBHBIE CPEACTBA IOCTYIA C
Y4E€TOM JIBUTATEIbHBIX, PEYEABUTATEIbHBIX U CEHCOPHBIX HAPYIICHUN; HaJU4Yue
YMEHHSI UCIIOJIb30BaTh IEPCOHAIBHBIE CPEJICTBA JOCTYIIA.

11)chopMupoBaHHOCTH MPEACTABICHUN O HEOOXOJUMOCTH [OKa3aTelIbCTB
npu OOOCHOBAHMM MAaTEMaTUYECKUX YTBEPXKICHHM M POJIM aKCUOMATUKU B
MPOBEJCHUHU JICTYKTUBHBIX PACCYXKICHUIM;

12)cchopMUpOBaHHOCTh MOHSATUMHOTO armapaTa MO OCHOBHBIM pa3zjernam
Kypca MaTEMAaTUKHW; 3HAaHUI OCHOBHBIX TeopeM, (OpMYJ U YMEHUS UX TPUMECHSITh;
YMEHHUs JOKa3bIBaTh TEOPEMbl M HAXOAUTh HECTaHAAPTHBIC CIOCOOBI PEIICHUS
3a/ay;

13)chopMUpOBaHHOCT, YMEHUM  MOJETUPOBATh pEaNbHBIC CHUTYaIlUH,
UCCIIEI0BATh MOCTPOEHHBIE MOJICIIH, UHTEPIIPETUPOBATH MOJYUEHHBIN pe3ybTarT;

14)chopMuUpOBaHHOCT,  TpEACTaBICHWA 00  OCHOBHBIX  TOHSATHAX
MaTeMaTUYECKOT0 aHAJIN3a U UX CBOMCTBAaX, BIAJ€HUE YMEHUEM XapaKTepHU30BaTh
noBeZicHue (YHKIHMM, HMCTOJIb30BAHUE TIOJYYCHHBIX 3HAHWM MJI ONUCAHUA H



aHaJIM3a peaIbHbIX 3aBUCUMOCTEN;

15) BageHne yMEHUSAMH COCTABJICHHS BEPOSITHOCTHBIX MOJEJIEH MO YCIOBUIO
3aJlayd M BBIUYUCICHUS BEPOSTHOCTH HACTYIUICHUSI COOBITUH, B TOM 4YHUCIE C
npuMeHeHueM  (GopMysll  KOMOMHATOPUKM W OCHOBHBIX TEOpEM TEOpPUU
BEPOSITHOCTE; UCCIEOBAHUS CITy4ailHbIX BETUYHH 110 UX PACIIPEICIICHUIO.



HepequL OLCHOYHBIX CPEACTB TEKYHICI0 KOHTPOJIA YCIIEBACEMOCTH
O1eHoYHbBIE Cpe€acTBa TCKYLUICIO KOHTPOJI YCIICBACMOCTH !

B ycTHBIM KOHTPOJIb B opMe (PPOHTAJIBLHOIO OIMPOCA BOLLIM CJEAYIOUIHE
TE€MBI.

Temal.2: Ilenvie u payuonanvhvie uucia

Bonpocsl: onpeaeneHre MHOXKECTBA YHUCEI, ONpPENEICHUE IEIbIX YHUCE,
palMOHAIBHBIX ~ YHceNn, OykBeHHOe OOO3HaueHWe, CBOWCTBA IENBIX U
palMOHAIBHBIX YUCEIl, TPUMEPBHI.

Tema2.1: Cunyc, Kocunyc, maH2eHc , KOMAH2eHC YUcia
Bompocel: onpeaeneHue CHUHyca, KOCHHYCA, TaHIE€HCA, KOTAHIE€HCAa YHCIIa,
onpeJiesieHHe paJluaHHON MEPBI yTiia, TPUMEPHI.

Tema2.2: Ilpocmeiiwmiue mpuzonomempuveckue ypaeHeHus
Borpocsr: ob1iiee pelieHre TpUroHOMETPUYECKUX YPaBHEHUH, IIPUMEPHI.
YacTtHble pelieHrs YpaBHEHUM.

Tema 2.3: Ilpeoopa3zosanue mpuzoHoMempudecKux 6blpaxceHuil
Bompocel:  ¢opMmynbsl  TBOWHBIX ~ yIJOB, OCHOBHBIE TPUTOHOMETPUYECKHUE
TOXJI€CTBA.

Tema3.1: Ilochedoeamenvnocmu
Bormpocel:  ompeneneHue TOCIEIOBATEIBHOCTH, BHIBI TOCIEAOBATEIBHOCTEH,
TIpeIesT OCIeIOBATEIHPHOCTH.

Tema3.2: IIpouzeoonasn pynkuyuu

Borpocsl: omnpezaenenne npou3BoaHON (PyHKINH, mpaBuia auddepeHnrpoBaHus,
npuMepbl.  ['eOMeTpUYecKui  CMBICT  TPOU3BOAHOM, (DUUYECKUN  CMBICI
IIPOU3BOJHOM.

Temad.1: Hauanvuvie nonamus cmepeomempuu
Bomnpockl: onpeneneHne akCuOMbI, TEOPEMbl. AKCHOMBI CTEPEOMETPUH, YEPTEKHU.
CnencrTBusa U3 akCHUOM.

Temad.3: Koopounamur eexmopa
Bomnpockl: onpenenenre BekTopa, KOOpAUMHATHI BekTopa. [IpuMeHeHue CBOMCTB
KOOpJAMHAT BEKTOPOB MPHU pelIeHUe 3a1a4, MPOCTEHIINEe TPUMEPHI.

Tema7.1: Cmenenn C PAUUORAIBHBIM noKazamesiem
BOHpOCBIZ OIIPCACIICHUC CTCIICHH C PAallhuOHAJIbHBIM IIOKA34aTCIICM, CBOMCTBaA

CTCIICHU C pPallMOHAJIbHBIM ITOKA3aTCJICM, ITIPUMCPHEIL.

Temal8.1: dnemenmolr mamemamuueckou CmamucmuKku



BOHpOCBII OIIpCACIICHUC CTaTUCTHKHU, HUCIIOJIb30BAaHUC B HpaKTquCKOﬁ
JACATCIBbHOCTH. OCHOBHBIC TTOHATHUS CTATUCTUKH U X OIIpCACIICHUC.

Tema8.3: dnemenmot KOMOUHAMOPUKU

Bormpocel:  ompeneneHue  NEPECTAHOBKH, COYETAHUsS, HCIOJIb30BAaHUE B
npakTUYeckor aestenbHOCcTH. OcHOBHBIE (DOpMYNBI KOMOMHATOPUKA U HX
MPUMEHEHHUE Ha TpUMEpax.

Tema9.1: Payuonanvusvie, uppayuonaibHvle ypasHeHUus u CUCHEMbl YPABHEHUIL
Bonpocel:  omnpeneneHne  palMOHAIBHOTO  YPaBHEHWS, UPPALUOHAIBHOTO
ypaBHEHUS, PaBHOCWIBHOCTh ypaBHeHWH. [Ipumepnr. OOmacTe HOMYyCTHUMBIX
3HAYECHUMU.

Tema9.1: Tpuzonomempuueckue ypasnenusn. Memoowvl peutenus
Borpocsr: ob1iiee pelieHre TpUroHOMETPUYECKUX YPaBHEHUH, IIPUMEPHI.
YacTtHble pelieHus ypaBHeHU. MeToIbl pereHus.

Tema9.1: Jlozapughmuueckue ypasnenus

Bormpocsl:  onpenenenue Jorapu(pMUYECKOro ypaBHEHHUS, CBOWCTBa, 00J1acTh
JOTYCTUMBIX 3HAYCHHM.

Tema 10.1 Inemenmuvl meopuu MHOIHCECHE U MAMEMAMUYECKOU 10ZUKU
Bonpocel: onpeneneHne MHOXKECTBA, CBOWCTBA MHOXECTB, JECHUCTBUA C
MHOKECTBaMHU.

Mertoauka nposeaeHust
@pOHTANIBHBIN OMPOC MPOBOAUTCS €O Bced rpymmnoi. Onpoc OpoBOIUTCS B
HayaJie ypoKa JJIsl JMarHOCTUKN YCBOEHUSI U3YYEHHOTO MaTepuaa.

Kpurepuu oueHuBaHus:

- OIIEHKA «OTJUYHO» BBICTABISETCS OOYy4YaIOIIEMYyCs, €CIU TMOJTy4YeH
OTBET HAa BCE BOIPOCHl, CTYAEHT MPOSBISET aKTUBHOCTb, CTYICHT
OPUEHTHUPYETCS B MaTepralie, KOTOPbIM KOHTPOIUPYETCS OIMPOCOM;

- OLICHKA «XOpOIIIO», €ClIU CTyAeHT omubcs Ha | Bompoc, HO
oOy4Jaromuiicst mposiBIsiET aKTUBHOCTh, OPUEHTUPYETCSI B MaTepUaIe;

- OLIEHKA «YyJOBJIETBOPUTEIBHO», €CIM CTYJCHT OTBETWJI Ha 3
BOIIpOCa, CIa00 OpPUEHTHpPYETCS B MaTepuaie, HYXJIaeTcs B HaBOISALIUX
BOIIPOCAX;

- OLIEHKA «HEYAOBJECTBOPUTEIBHO», €CIU CTYAEHT OTBETUJ MEHEE,
yeM Ha 3 Borpoca.

YCTHBI KOHTPOJb B (popMe JMCKYCCHOHHOIO 3aJaHUsl INPOBOJAUTCH 110
CJIeAYIOIIMM TeMaM:
Tewma 2.1 Tpuronomerpudeckue QyHKIIMHA



Tema 7.3 Jlorapudmuueckast GyHKIHS

Tema 2.1 Tpuronomerpuuyeckne GyHKIMHA

Bormpocsl miist nuckyccun: 1. Tpuronomerpuueckue (pyHKIUU MPUILIA K HaM C
Hpeneii ['petiun 3 B. 10 H.3., aKTyaJIbHbI 11 OHU B 21 Beke?

2. Bocxox u 3axon coiHIla, U3MEHEHHE (a3 JIyHbI, YEepPEeIOBaHUE BPEMEH Toja,
OveHue cepala, HUKIbl B JKU3HEACSITENIbHOCTH OpraHu3Ma, BpalleHue Kolieca,
MOPCKHE TPWIMBBI W OTJIMBBI - MOJEIU ITUX MHOTOOOpa3HBIX MPOIECCOB
OMMMCHIBAOTCS  TPUTOHOMETpUUSCKUMH  (yHKImsMU. Kak BB MOXKeTe
MPOKOMMEHTUPOBATH JaHHBIE BHICKA3bIBAHUE?

MeToauka npuMeHeHUs: CTYJEHTHI TOTOBAT JOMa MaTepHUasbl MO JIAHHBIM
BOIIPOCaM, TPUMEPHI, WILTIOCTpaluu, rpaduku mporeccoB. B xome muckyccuun
paccMaTpUBAIOTCSl MPUMEPHl U3 KU3HU, TPYJOBOU NESITEIBHOCTH, KUBOTHOTO U
paCTUTENIBHOTO MHPA, MEIULHHBI, CTYJICHTBHl BBICKA3bIBAIOT CBOE MHEHUE IO
KKJIOMY BOMPOCY, co00Ia moaOuparoT apryMeHTsl. Jlanee oauH oOydaroniuiics
JienaeT BBIBOJI IO OOCYKJIaeMOMy BoOmpocy. Jlpyrue CTyaeHTbl JOMOJHSIOT,
YTOUHSIOT.

Tema 7.3 Jlorapugpmudeckas pyHkuus

Bormpocs! miis quckyccuu: 1. 3aueM u3ydarot jgorapumMbl CEroaHs?

2. Jlorapudmuueckue JTUHUM upe3BblYaiiHO BosiHOBanu CanbBagopa Hamu. U
omHaxael, 18 mexabpss 1955r. OH BBIHEC ATOT BONPOC HA TMOBECTKY CBOETO
MyOJIMYHOTO BBICTYIUICHUS, KOTOpOe Mpoxoauiio B [lapumxke, B rmaBHOM ayIUTOpUU
Cop6onnsl. CanbBagop [amu pacckazan o ToM, uto npoucxoauiio B CopOboHHe, B
CBOEM JTHEBHUKE, U3 KOTOPOTO 51 IPUBOXKY HEOOJBIIINE OTPHIBKH.

«...MO€H HaBS3YMBOW UAECEH, HACTOSIECH MAaHUAKAJIIBHOM CTPACThIO, CTajla KapTHUHA
Bepmepa «KpyxeBHUIIa», peIPOAYKIIHS KOTOPOUM BUCENA B OTIIOBCKOM KaOUHETE»
Y3ke MHOTO JIET ciycTs 1 nonpocui B JIyBpe paspelieHrue HarucaTh KOO C 3TOU
KapTuHbL. [I0TOM sI MONPOCHII KWNHOMEXaHUKA MOKa3aTh HA SKPAaHE PENPOTYyKIIHIO
HApHUCOBAaHHOM MOEHW KOmuu... I OOBSCHHII, YTO, MOKAa HE Hamucaad KOIHI, B
CYIITHOCTH, MOYTH HHUYEro He MoHuMan B «KpyxeBHHIIE», 1 MHE MOHAJ00UIIOCH
Pa3MBIIIUIATh HAJl 3TUM BOIMPOCOM II€JIOE€ JIETO, YTOOBI OCO3HATH HAKOHEI, YTO S
WHCTUHKTHBHO MPOBEN HA XOJICTE CTPOTHUE JIOTapU(PMUIECKUE KPUBBIC. . .>»

Kakue emie aesTenn MCKYyCCTBAa 3aHUMAIUCh UCCIEIOBAHUEM JIOTAPU(DMHUUYECKUX
JIMHUM U 3a4eM?

MeToauka npuMeHeHUs: CTYJEHTHI TOTOBAT JOMa MaTepHasbl MO JIaHHBIM
BOIIPpOCAaM, TMPUMEPHI, WUIIOCTpAallMM. B Xoae AUCKYyCCMH paccMaTpHUBAIOTCS
MIPUMEPHI U3 )KU3HU, TPYAOBOM JAEATEILHOCTH, )KUBOTHOTO U PACTUTEIILHOTO MHUPA,
CTYJICHTBI BBICKA3bIBAIOT CBOE MHEHHE 10 KaXKJIOMY BOIIPOCY, CO00IIa MoAOUparoT
aprymeHThl. Jlamee onuMH OOYdYarOMIMIICS JIeTIaeT BBIBOJ MO OOCYXIaeMOMY
BOIpocy. [Ipyrue cTyIeHTbl JOMOJHSIOT, YTOUHSIOT.

Kpurepuu oueHuBaHus:
Taxk kak pgaHHas QopMa KOHTPOJSI OTHOCUTCA K KOHTPOIIO (DOPMHUPYIOIIETO
XapakTepa, TO KPUTEPUATLHOCTh OIIEHOK BBIBOJUTCS C IIEJIBIO MOOIIPEHUS pabOThI
CTYJAECHTOB:



- OIICHKa «OTJIUYHOY» BBICTABISETCA OOYyYaIOIMEMYyCs, €CIM CTYJIEHT aKTHBEH,
OTBEYAET NPABWIBHO, apTyMEHTHPYET CBOK mno3uliuio. CTyJaeHT pa3Oupaercsi B
JTAHHOM BOTIPOCE;

- OLIEHKa «XOpOIIO», €CIH CTYACHT aKTUBHO OTBEYAECT, MPUBOJIUT IPHUMEPHI,
apryMEHTUPYET CBOIO MO3UIINIO, HO HE TOYHO.

IIncbMeHHBbIH KOHTPOJb B (opMe BBINMOJHEHUS KOHTPOJIBHOH PadoThI
(pacyeTHBIX 32/1a4) MPOBOAUTCS 110 CJACAYIOLIUM TEMaM:

Tema 1.1 IToBTOpeHne 06a3UCHOrO Kypca ajaredpbl OCHOBHOM IIKOJIbI.
Bxonnas konTposnbHas pabota mo matepuanam OI'D.

Tema 2.1 Tpuronomerpudeckue GPyHKIUUH

3anaHus: HaWTH 3HA4YECHUS TPUTOHOMETPHUYECKHUX byHKIHUH,
npeoOpa3oBaHUE BBIPAKEHUI, HCIONb3Yd OCHOBHBIE TPUTOHOMETPUUYECKUE
COOTHOILEHHS.
Tema 2.2 TpuronoMerpu4ecKue ypaBHeHHUsI.

3amaHus: HaAXOXKJIEHUE 3HAYEHMH OOpaTHBIX TPUTOHOMETPUUECKHX
(GYyHKIMH, penieHue NpPOCTEUIINX TPUTOHOMETPUUECKUX YpPAaBHEHUH, pELICHHE
TPUTOHOMETPUYECKUX YPABHEHUM, UCIIOJIB3Ysl PA3JIUYHBIE METOBI.

Tema3.3 UccaenoBanue pyHKUUM ¢ IOMOIIbLIO IPOM3BOJIHOI.

3amanue 1. Haxoxnenune HanOoOJbIIEro, HAMMEHBIIETO 3HAYEHUS! PYHKIUU
Ha OTPE3KE.
3ananue?. MccnenoBanne PyHKIIMU U OCTPOCHHE rpaduKa.

Tema 4.3 Bekrtopsl B npocTpancTBe. KoopauHaTsl BeKTOpa.

3ananue 1 Pemenue 3a1aun Ha BHIYMCICHUE KOOPJIMHAT BEKTOPA.

3ananue 2 Pemienue 3a1a4n Ha BBIYKMCIICHUE HA JUIMHY BEKTOPA.

3aganue 3 Pemenue 3a1auM Ha BBIYMCIICHUE DJIEMEHTOB TeJia ¢ IIOMOIILIO
KOOpJWHAT.

Tema 5.1 IlepBooOpa3Hasi 1 MHTErpaJl.

3amanue 1 Haxoxnenue rnmepBooOpa3HOM.
3amanue 2 HaxoxaeHue HeonpeaeaeHHOTO HHTerpaja o Tabiuiie.

Tema 6.1 MHOrOrpaHHUKH.

3aganue 1 PemieHue 3agaum Ha BBIYKUCICHUE BJEMEHTOB MHUPAMUJIBI,
MIPU3MBI.

3ananue 2 PenieHue 3a1aun Ha I0Ka3aTelbCTBO (pakKTa.

Tema 6.2 lnnunap, KOHYC, AP, cepa.
3ananue 1 PemeHue 3a1aun Ha BHIYUCICHUE DJIEMEHTOB LIUIMHIPA.
3ananue 2 PenieHue 3a1aun Ha BRIYUCIICHUE 3JIEMEHTOB KOHYCA.



3ananue 3 Perienue 3a1aui Ha BHIYHCICHUE DJIEMEHTOB C(ephl.

Tema7.1 IIpeoOpa3zoBanue ajnredpandecKuX BbIPasKeHHUI.
3ananue | . BeiunciieHne BbIpaKEHUN, COIEPKAILINUX CTEIICHH C
Pa3IMYHBIMU MTOKA3ATEISIMHU.
3aganue 2. YOpouieHue BhIPaKeHUM, COJIEpKAITUX CTEIEHU C
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Tema7.3 Jlorapugm unciaa.

3ananue 1 . Beruncnenue norapudmos.

3ananue 2. HaxoxaeHue 3Ha4eHU BbIpaXEHUH ¢ Jjorapumamu, UCIOIb3Ys
CBOICTBA JI0rapu(pmMoB.

3ananue 3. YrpoieHue BeIpaXeHui ¢ JorapupmMamu.

Tema 8.2 CoObiTHEe, BEpPOATHOCTL COOBITHSI, CJIOKEHHE, YMHOKEHHeE
BEPOSITHOCTEM.

3amanue 1 Pemenue 3amaun Ha GopMysTy BEPOSITHOCTH.

3aganue 2 PemieHue 3a1auu Ha CIOXKEHHUE, YMHOKEHHUE BEPOSATHOCTEN.

Tema 9.1 Iloka3aTesibHbIe YpaBHEHUSI M cUCTeMbl. MeTObI pelIeHus.
3ananue | . Pemenue npocTenmmx noka3areybHbIX YPABHEHHI.
3aganue 2. PenieHue oka3aTebHbIX YPAaBHEHUN, 3aMEHON IEPEMEHHOM.
3aganue 3. PemieHue cucTeMbl MOKAa3aTENbHBIX YPABHEHUU Pa3IMYHBIMU
CHOCOOAMH.

Tema 1.1 IloBTOpeHMEe 0a3MCHOTO Kypca aJredpbl OCHOBHOI HIKOJIbI.
Bxoanas xoHTpoipHas padota mo marepuaiam OI'D.

1 BapuanT
15 12) 23

1. Haliziute 3HaueHUe BHIpaXKEHHs ( 14 25)°35

2. Crynenr IletpoB BeiexaeT u3 Hapo-domunacka B MOCKBY Ha 3aHATHS B YHUBEPCUTET. 3aHATHS HaYH-
Hatorcs B 9:00. B Tabnuie nmpuBeeHo pacnucaHie YTPEeHHUX JIIEKTPOIIoe310B oT crannuu Hapa mo Ku-
€BCKOro Bok3ana B MockBe.

Otnpasienue ot ct. Hapa MpudsiTne Ha KueBckuii Bok3al

06:35 07:59

07:05 08:15

07:28 08:30

07:34 08:57

HYTB OT BOK3ajla 10 YHHUBCPCUTCTA 3aHUMACT 40 MHHYT. VYkaxure BpEMs OTIIPABJICHUA OT CTAaHLHU
Hapa CaMOr'o MO3AHETO U3 JICKTPOIIOC310B, KOTOPLIC MMOAXOAAT CTYACHTY.
B omeeme yKasticume Homep npasujibHo2o eapuanma.

1) 06:35



2) 07:05
3) 07:28
4)07:34
3. Ha xoopauHaTHOM NPsAMOM OTMEUYEHBI YUCIIA X U Y.

t '
x 0 Y

Kakoe 13 mpuBeIEHHBIX YTBEPKJICHUN HEBEPHO?
B omeeme ykascume nomep npasunvrho2o sapuanma.

) y—x<0
2) X’y >0
3)xy <0
Hx+y>0
7}1
4. Kaxoe 13 TaHHBIX HWKE BBIPAKCHUN IPH JIFOOBIX 3HAYCHUAX 1 PaBHO ApooU 497
2
1) 7
1 n
2\ 7
n—2
3) 7
n 2
5. Ha nuarpamme npencraBieHbl HEKOTOPBIE U3 KPYII-
07 7 HEWIIUX N[O IUIOUIAAM TEPPUTOpUU cTpaH Mupa. Bo
16 CKOJIBKO TpuMepHO pa3 mwromans CLIA Gombine 1uro-

12 100 96 o4 g5 miaau Cynana? (OTBET OKPYTIIMTE 0 IICIIBIX. )

Tnorams, M 1 2
2w

|
R
]
[ 1]

<

o

e

v

,

o | . il N =
VA A R R Zix=4

Qﬁ & & c I & oF 6. Pemure ypasuenue 4

7. [Ipunrep mewaraer oaHy cTpaHuily 3a 12 cekyHa. CKONBKO CTpaHUIL
MO’KHO HalleyaTaTh Ha 3TOM IPUHTEpE 332 8§ MUHYT?

— 8. Ha pgmarpamMe 1nokazaHo KkonmuecTBO  SMS,  NpHCIaHHBIX
N | ciymareas MM 3a KaXIbIH 9ac 4eThIpEXYacoBOro 3¢upa MporpaMMsl 110
3asBKaM Ha pajuo. OnpezaennTe, Ha CKOJIBKO OOJbIle COOOMEHHH OBLIO
MPUCIIAHO 32 MOCJEeIHUE JBa Yaca MPOrpaMMbl [0 CPAaBHEHHUIO C MEPBHI-

MU ABYyM: YaCaMU 3TOH nporpaMmabl.

-
(=]

w
(=]

b
(=]

Konmpyecrso SMS

—
(=]

9. UrpanbHyr0 KOCTh OpOCaroT ABaX/ibl. HaliiuTe BEpOSITHOCTH TOTO, YTO CyMMa JIBYX BBIMABIINAX YHCEI
HEYETHA.
10. Ha pucynke u300paxeHnsl rpaguku GpyHKIuii Buga Y — kx+b . YCTaHOBHUTE COOTBETCTBHE MEXKIY

3HAKaM¥ KO3 PUINEHTOB kuby rpaduKamH.

1) 4 3) v
KODOOUITMEHTHI
A)k <0,b<0 ) " .
5k>0,b>0 | |
B k>0,b<0 / |
B 4 2 !
TPAGUKH / \
ST T




1
bn—H = =b,
11. ['eoMeTpudecKas IpOrpecCHs (bn) 3a/1aHa yCJ‘IOBI/IHMI/IZb 1 = —128, 2 Haiimne b7.

a-n /1 1 15 4
u R T

12. Haiinure 3HaueHue Beipaxenns 4P b a/ypu 19 19
13. [leproa KONEOAHNs MATEMaTHIECKOro MasiTHuKa /1 (B CeKyHJIaX) MPUOIMKEHHO MOYKHO BBIYHCIIHTH

mo ¢popmyne = \/_, rae ! — mmna HuTH (B Metpax). [omb3ysick 9Toil (pOpMyIIOi, HAfAUTE UTHHY
HUTH MasTHUKA (B METpax), IEpHO ] KoJIeOaHUH KOTOPOTO COCTABIISIET 3 ceKsz[LI

3x— x<0

4)

14. Ha KaKOM PHCYHKE H300paKEHO MHOXKECTBO pemeHHH HepaBeHCTBa
3 gy T—— 2) duing 5 "
3

g 3 6 T
15. JlecTHuLly IIMHOM 3 M NMPHUCIOHIIH K JepeBy. Ha kakoii BeicoTe (B MeTpax) HaXOIUTCS BEpXHUI e
KOHell, €CJIM HUKHUHA KOHEIl OTCTOMUT OT CTBoJIa AepeBa Ha 1,8 m?

16. Bricota paBHOOEAPEHHON Tpameunuy, IpoBeAHHAs K3 BepuiuHbl C, aenuT
LIL ocHoBanue AD Ha oTpesku jymmHO# 14 u 15. Haligure amuny ocHoBanus BC.

17. @B yron C BenuuuHOM 57° BIHMCaHA OKPYXHOCTh, KOTOpasi Kacaercs
cTOpoH yria B Toukax A u B, Touka O - nentp okpyxHoctu. Haiinure yron AOB. Otser naiite B rpany-
B cax.

18. Bricora  paBHOCTOpOHHEro  TpeyrosbHuka paBHa  10.  Haigute  ero

I \/g
X 3
IUIOLIA/Ib, OEIEHHYIO HA
19. Ha xnertuatoir Oymare ¢ pasmepoM KieTKd 1x1 u300pak€H TpEyroIbHUK ABC.
-4 Cl Haiiaure anuHy ero cpeaHeil IMHUH, TAPAIeIbHON CTOPOHE

MeToauka npoBeaeHus:
Pabota coctouT u3 2 BapHaHTOB OJHOTO YPOBHS CJOXKHOCTH. 14 3amaHuil 1o
anredpe, 5 3amaHuil Mo reomeTpun. Kaxaplii CTYJEHT MOJTy4YaeT BapuUaHT, BpEMs
paboThl 45 MUHYT.
Kpurepuu oueHku:
- OIEHKa «OTJIMYHO»  BBICTABIAETCS OOydYaloIIeMycs, €CIlu
BbITIONIHEHO 18-19 3amanuii BepHO, paboTa BHITIOJIHEHA aKKYPATHO;
- OLICHKAa «XOpOIO», €Cli BBINONHEHO 15-17 3amanuii BepHO,
paboTa BHITIOJIHEHA aKKYPATHO;
- OLIEHKa «YIOBJIECTBOPUTEIBHO», €CJIM BBINOJHEHO 8§-14 3amanuii
BEPHO;
- OLICHKAa «HEYJOBJIETBOPUTEIBHO», €CJIH BBIIOJIHEHO MeEHee §
3alaHUM.
Tema 2.1 Tpuronomerpuyeckue (PyHKIHH.

s S




1BapuaunTt

1. Berunciaure:
a) ﬁ sin 60° + cos 60° sin 30° — tg 45° ctg 135° + ctg 90°;
6) cos% - \/Esin% +\/§tg§.
2. VYmpocTHTe BEHIpaXkeHHe:
(1 —cosa)(1 + coso)
sino
6) sin (2 + ) + cos(nw + o) + sin(—a) + cos (—a).
3. Bruiumcawnre:

a) (sina +cos o)?— 2 sin o cos o
6) tga +ctga, ecnu sinacosa = 0,4.

a) ,U# N, ne Z;

4. HalignTe Bce TaKne yIJbI O, A8 KaXJOTO U3 KOTOPBIX BHI-

IOJIHAETCA PaBEHCTBO:

V3 J2

a) 5'1110‘=—2-; 6) cos 0 =~
B) tgo = /3; ) ctgo = 1.
2 BapuaHT

1. Berunciaure:
a) ‘/E sin 45° — cos 30° sin 60° + ctg 45° tg 135° — tg 0%
6) sin§+ﬁcos%—ﬁctg%.

2. VmpocTuTe BBIpa)KeHUE:

a) (1-sina)(1 + sino)
cosa

6) sin(w + o) + cos (2n + ) — sin(—a) — cos(— ).

n
,a¢5+nn,nez;

3. Beiumciure:
a) (sina — cos a)2 +2sinocos o
6) tg o +ctg a, ecam sinccoso = 0,2.

4. HaiizuTe Bce Takue IV (I, AJIA KAXAOTO U3 KOTOPBIX BhI-
MONHAETCA PABEHCTBO:

a) sinu:—ﬁ; 6)cosot=l;
2 2
B) tga=—J§; ryctga =1.

VnpocTuTte BHIpakeHHe:
a) cos(a +B) +2sina sinf, ecom o - = m;

sin(m — o) cos r_ a]
6) sin®a +

, O # %, ne Z.
tg(n +ot)ctg(3?1t —(IJ

BoruucanTe sin 2004°cos1974° — sin1974° cos 2004°.

. T
HsBecTHO, uTO Sino = 0,8, 3 <a<m

Brrunciaure: a) coso; 6) sin20; B) cos20.

Vupoctute BEIpasKeHHe:
a) sin(o. — B) + 2sinPB cosa, ecan o +P = m;

| m
sin| =+ o [cos(n — )

6) cos® o + J,oc;t%,nez.

ctg(n — a) tg(%‘ -

Brryucaure cos 2005° cos1960° + sin1960° sin 2005°.
HNsBecTHO, uTO coso. = —0,6, g <a<m.

Briunciawnre: a) sino; 6) sin20; B) cos20.



MeToauka npoBeaeHus:
Pabora cocTouT u3 2 BapHMaHTOB OAHOIO YPOBHs CIOXHOCTH. Beero 7 3amanuii, Ha
HaX0XJ/I€HUE 3HAYEHMH TPUTOHOMETPUUYECKUX (YHKUMM 3 3ajaHus, Ha YIOpPOLICHHE
BbIpaxkeHUN 4 3amaHusa. OQHO 3a7aHHe KOMOWHHUPOBAHHOE, HA NMPUMEHEHHUE CBOWCTB
(YHKIMI, Ha UCHOJB30BAHUE OCHOBHBIX TPUIOHOMETPUYECKUX COOTHOIIEHHH.
Kaxxaplil CTyZeHT 1ojiydaeT BapuaHT, BpeMsi paboThl 45 MUHYT.
Kpurepuu oneHuBaHusi:
- OIICHKA «OTJIMYHO)» BBICTABISIETCA OOYYArOMIEeMYCs, €CJIM BBIIIOJIHEHO
7 3amaHWii BepHO, paboTa BBINOJIHEHA AaKKypaTHO, JOMyCTHMa HerpyoOas
OIIMOKA B BBIYUCIICHUSX;
- OLIEHKAa «XOpOILO», €CIW BBINOJHEHO 5-6 3agaHuil BepHO, padoTa
BBIIIOJIHEHA aKKYpPAaTHO;
- OLIEHKA «y/JO0BJIETBOPUTEIBHOY, €CIIA BBIIIOJIHEHO 4 3a/IaHMsI BEPHO;
- OLIEHKA «HEYAOBIIETBOPUTEIIBHO», €CIIN BBIIIOJIHEHO MEHee 4 3a1aHUil.

Tema 2.2 TpuronomMerpuiecKue ypaBHeHUs

1 BapuanT
Pemure ypaBuenue (1—5).
_ 1 o V2,
1. a)cosx =-1; 0) sinx = -5 B) ctgx = -3.

2. a) sin2x+sinx—2=0; 6)3sin2x—cosx+1=0.

3. a) sinx—cosx = 0;

6) 3sin®x + 24/8 sin x cos x + cos?

x=0.
4*, a) sinx =-0,5; 6)cosx = %; B) tgx = -3.

5% a) sinx +cosx =1; 6) 2cos®x + sindx = 1.

2 BapHaHT

Pemure ypaBHeHue (1—5).

L a)sinx =-1; 6) cosx=§; B) tgx = —+/3.

2. a)cos’x—cosx—2=0; 6) 3cos’x — 2sinx +2=0.

3. a)sinx +cosx =0;

6) 3sin’x — 2/3 sin x cos x + cos?

x=0.
4* a) cosx = —0,5; 0) sinx = i; B) tgx = 2.

5% a) sinx—cosx=1; 0) 2cos?x — sindx = 1.

MeToauka npoBeaeHus:
PaGoTa cocrouT U3 2 BapuaHTOB OJHOTO YPOBHs CIOXHOCTU. Bceero 53amanmii, Ha
pelieHrne MpOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUM 2 3aJaHus, HAa pEUICHUE
TPUTOHOMETPUUECKUX YpPaBHEHUWM pa3IMUYHBIMU MeTojamMu 3 3agaHus. Kaxnabli
CTYJIEHT TIOJIy4aeT BapuaHT, BpeMs paboThl 45 MUHYT.
Kpurepuu oueHuBaHus:
- OILICHKa «OTJIMYHO» BBICTABJISAETCS 00Yy4arolIeMycs, €CJU BBITIOJHEHO
5 3amaHuil BepHO, paboOTa BBHINOJHEHA AaKKypaTHO, IOMYCTUMa Herpyoas
OIMOKa B BBIUYMCICHUSIX;



- OLIEHKa «XOpOIIO», €CIH BBINOJIHEHO 4 3aJaHuil BEpHO, pabora
BBINOJIHEHA aKKYpaTHO, A0IyCTHMa HerpyOasi olnOKa B BEIYUCICHUSX;

- OLICHKA «Y/JO0BJIETBOPUTEIIBHOY, €CIIN BBIIIOJHEHO 3 3aJaHUsl BEPHO;

- OLICHKA «HEY/I0BJIETBOPUTEIILHOY, €CIIN BBINOJIHEHO MEHEE 3 3aJaHHM.

Tema3.3 UccaenoBanue PyHKUUM ¢ IOMOIIbLIO IPOM3BOJTHOIA.

Bapuant Ne 1

1. Haiinure yriioBoit ko duIMeHT KacaTeabHOM, TPoBeAEHHOM K rpaduky Gynkuuu y = f(X) B

y 1
Touke ¢ aberuccoii Xo, ecan: f(X) = —xz +3x+2,ecmuxo=1
2. CocTaBbTe ypaBHEHHUE KacaTenLHon K TpadHKy BYHKIHH

= x+BTqueX = 2.
y_x2 1 0

3. Ompenenure NPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH:
a)y=3x2—6x+1
6)y =x° —9x
4. Onpenenute KpUTUYECKUE TOUKU (QYHKIUU:
a) f(x) = x3 — 9x
0) f(x) =- =
5. HaiinuTe TOUKH SKCTpeMyMa (QyHKIHH:
2 5

f(x) =x?—5x2 +4x—1

6. Haiinute Hanmenbee 1 HanOoJIbIIee 3HaUeHUE (PYHKIIMU HA 33IaHHOM OTpE3Ke:

f(x) =2+3x,[0,5; 3]

Bapunant Ne 2

1. Haiinute yriioBoit koadduIMeHT KacaTeabHOM, MpoBeAEHHON K rpaduky Gynkimu y = f(X) B

3
Touke ¢ abcruccoii Xo, ecmu: f(X) == — 2x2 + 1, ecmu X0 = 1
. x%-1
2. CocraBbTe ypaBHEHHE KacaTeIbHOM K rpa(pm(y byHKIMU Yy = 0

B TOUKE Xo = - 1.
3. Onpenenute NPoMeXyTKH MOHOTOHHOCTH (DYHKITHH:
a)y=2x>+4x—1
6)y=x" —7x
4. Onpenenute KPUTUYECKHE TOUKU (PYHKIIUU:
a) f(x) = x® — 16x
0)fx) = ~
5. Haiinure Touku sKcTpeMyMa (yHKIUH:
3

f(x) :%—x2—3x+1

6. Haiinute HanMeHbIIee M HanOoJbIee 3HaYeHNEe (PYHKIIMU Ha 3aJaHHOM OTpe3Ke:

fx) == [-3;-1]

MeToauka npoBeaeHus:

PaGota cocTout u3 2 BapwaHTOB OJHOTO YPOBHS CIOXHOCTU. Bcero 6 3amanuii, Ha
TE€OMETPUYECKUN CMBICH MPOU3BOJHOW 2 3alaHus, Ha HUCCleqoBaHHE (QYHKIMHU 3
3aJaHus, Ha HaXOXKJIEHUE HAuOOJbIIEro, HAUMEHBIIETO 3HAYCHHUA (YHKIHHM Ha
otpe3ke 1 3amanue. Kaxaplii CTYJEHT MojiydaeT BapyaHT, Bpems paboThl 45 MUHYT.

Kpurepuu oueHuBaHus:



- OIIEHKAa «OTJIMYHO» BBICTABJISETCS OOYYAIOMEMYCsl, €CIIH BBIMIOTHEHO
6 3amaHuil BepHO, paboTa BBHINOJHEHA AaKKypaTHO, JONMycTHMMa HerpyoOas
OIIMOKA B BBIYUCIICHUSX;

- OLIGHKa «XOpOIIO», €CJIH BBINOJHEHO S5 3aJaHuil BepHO, padoTa
BBITIOJIHEHA aKKYpPATHO, I0NyCTUMa HerpyOast ommOKa B BEIUUCICHUSX;

- OLIEHKA «Yy/I0BJIETBOPUTEIBHOY, €CIIM BBITIOJIHEHO 3-4 3aJaHusi BEPHO;

- OLIEHKa «HEYAOBJIETBOPUTEIBHOY, €CIIM BBITIOJIHEHO MeHee 3 3alaHui.

Tema 4.3 BexkrTopsl B npocTpancTBe. Koopaunarsl BekTopa
Bapuant 1

1. Halinute KoOpIMHATHI BEKTOpa AB | ecin A (5;-1; 3), B(2;-2; 4).

2. J1aHbI BEKTOPHI b (3;1;,-2)m c (1; 4; -3). Haiigure ‘Zb—c ‘
3. U3obpasute cucremy koopaunat OXyz u moctpoiite Touky 4 (1; —2; —4). Haiiqute paccrosiHus
OT 3TOW TOYKH 10 KOOPIAMHATHBIX TIOCKOCTEH.

4.BbIYHCIIUTE CKAISIPHOE MMPOU3BEICHUE BEKTOPOB myn ,ecmn M=a+ 2b - C n= 2a-Db ,
‘a‘ _, Pl_3 (@b) g cLla cLb.

5. an xy6 ABCDA:B1C1D;. Haitnute yron mexnay npsmeivu AD: u BM, rne M — cepenuna
pebpa DDs.

Bapuaunt 2

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

x|

2. Jlanwl Bektopa & (5; - 1;2) u b (3; 2; — 4). Haiigure
3. U3o0pasute cucremy koopaunat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiigure
paccTosiHuE OT 3TOM TOYKH 10 KOOPJAMHATHBIX MJIOCKOCTEM.

4. Beluncinre cKaasipHOE MPOU3BEIECHUE BEKTOPOB myn ,ecmn M= 2a-b+ C nN=a- 2b

b

A
"a‘:& =2 (ab):600’C_LOL,CLb_
5. lan xky6 ABCDA1B1C1D1. Haiinure yron mexny npsmeimu AC u DCy.
MeToauka npoBeaeHus:
PaGota coctout u3 2 BapHaHTOB OJIHOTO YPOBHS CIOXHOCTU. Bcero 5 3amanuii, Ha
Hax0>XJI€HUE KOOPAMHAT BEKTOpa 2 3aJjaHusl, Ha CKaJIsIPHOE MPOU3BEACHUE BEKTOPOB 1
3aJjaHue, Ha M300pakeHHE BEKTOpa B cUCTeMe KoopAuHar 1 3agaHue, Tak xe 1
3aJlaHA€ KOMIUIEKCHOIO Xapakrtepa. KaxIpli CTyAEHT NOJy4daeT BapuaHT, BpPEMs
paboThI 35 MUHYT.
Kpurepuu ouenuBanus:
- OLEHKA «OTJIMYHO» BBICTABIISIETCS 00Yy4aroUIeMyCsi, €CJIM BBITIOJHEHO
5 3amaHuil BepHO, paboTa BBHINOJHEHA AaKKypaTHO, IOMYCTHMa Herpyoas
omKOKa B BBIUYMCICHUSIX;
- OLIEHKAa «XOpOIIO», €CIH BBINOJHEHO 4 3aJaHuil BepHO, padoTa
BBITIOJIHEHA aKKYpPATHO, I0NyCTUMa HerpyOast ommOKa B BEIUUCICHUSX;
- OLICHKA «yJIOBJIETBOPHUTEIBHO), ECIIU BBIITOJIHEHO 3 3a/J1aHUS BEPHO;
- OLIEHKA «HEYAOBJIETBOPUTEIBHOY, €CIIN BBIIIOJIHEHO MEHEE 3 3aaHUil.



Tema 5.1 IlepBooOpa3Hasi U HHTErpaJl
1 BapuaHt 2 BapuaHT
1. Haiitu nepBooOpa3Hbie A1 PyHKIUI

a) f(x)=9x 8x 15 a) f(x)=10x" +6x " + 5x

~ 5 | §)
0) /(x) 0) /(x) t =
24/3x+2 sin”4x 544x+2 C€OsOx

o . L.
B) f(x)=S5sin—+cos2x B) f(x)=3cos—+sin 3x
b )

2. Ins naHHbIX QYHKOUNA HAWTH IEPBOOOPA3HYIO B TOUKE A
a) f(x)=3x"-2x+4; A(-1;1) a) f(x)=4x—-6x" +1; A(0;2)
1 , 1 :
0) f(x)=4x A(-1:4) 0) f(x) 10x 3 5 A(1;5)
X X

B) f(x)=sin2x ; A(=;-2) B) f(x)=+2cosx; A(—;2)
4 4

MeToauka npoBeIeHU:
Pabora cocTouT M3 2 BapHMaHTOB OAHOIO YPOBHS CIIOKHOCTH. Bcero 6 3amanHuii, Ha
HaxXOXKJEHUE NepBOOOpa3HON (YHKIMM 3 3aJaHHsl, HAXOXKJEHHE NepBOOOpa3HOU
(GyHKUMM B 3aJaHHON Touke 3 3amanusi. Kaxaplid CTyAEHT MOJydyaeT BapUAHT, BPEMs
paboThI 25 MUHYT.
Kpurtepun onennBaHus:
- OLEHKAa «OTJIMYHO» BBICTABIISIETCS 00YyYarOUIEMYCsl, €CJIH BBIIOJIHEHO
6 3amaHuil BepHO, pabOTa BBHINOJHEHA AaKKypaTHO, IOMYCTHMa Herpyoas
OIIKMOKA B BBIYUCIICHUSX;
- OLIEHKA «XOpOIIO», €CIM BBIIOJIHEHO S5 3aJaHuil BepHO, padoTa
BBINOJIHEHA aKKYpaTHO, 0IyCTHMa HerpyOasi omOKa B BEIUMCIICHHUSAX;
- OLIEHKA «yJOBJIETBOPUTEIIBHO», €CIIN BBIIIOJIHEHO 3-4 3aJjaHus BEPHO;
- OLIEHKA «HEYAOBIIETBOPUTEIBHO», €CJIN BBIIIOJIHEHO MEHee 3 3aaHui.

Tema 6.1 MHOrOrpaHHUKH
BapuanTt |

1. OcnoBanueM nupamuasl DABC  sBasercs mpaBuwiibHbIA TpeyroiabHUK ABC, cTopoHa
KOoTOporo paBHa a. Pedpo DA nepnenaukyssipHo K ruiockoctd ABC, a minockocte DBC cocrasmsier ¢
miockocTeio ABC yron B 30°. Haiiaure miomaabs 60KOBON MOBEPXHOCTH MUPAMUJIBL.

2. OcnHoBanuem npsmoro napamienenunena ABCDA1B1Ci1D: susercss pom6 ABCD, cropona
KOTOpOro paBHa a 1 yroi paseH 60°. [Tnmockocts AD1C1 cocTaBisieT ¢ miI0CKOCTbI0 OCHOBAHUS YToJl B
60°. Haiinure:

a) BBICOTY poMO0a;

0) BBICOTY MapasuieNenuena;

B) IJIOLIA1b OOKOBON MOBEPXHOCTH MapajuleIenumnesaa;

T') IJIOIA/1b TOBEPXHOCTHU MapajuieNenunesa.

Bapuaunt Il

1. OcnoBanuem nupamuasl MABCD ssnsercst kBaapar ABCD, pebpo MD nepneHaukymisipHO K
iockoctd ocHoBanusi, AD = DM = a. HaiinuTe niomia s HTOBEpXHOCTH MUPAMUJIBI.

2. OcnoBanueMm npsmoro napamienenunena ABCDA1B1Ci1D1 sBasercs napamnenorpamm ABCD,

CTOPOHBI KOTOPOTO PaBHBI a ¥ 2 " 2a, ocTpblid yroy paseH 45°. BpicoTa mapaienenuneaa paBHa
MEHBIIIEN BBICOTE Mapasuienorpamma. Haioure:



a) MEHBIIYIO BBICOTY NapajuIeIorpamMma;

0) yroa Mexay miockocTbio ABC1 1 IIOCKOCTHIO OCHOBAHUS;

B) IUIOIIAb OOKOBOM MOBEPXHOCTH MapaslieNenuIe/a;

F) IIomanab IMMOBEPXHOCTH MapaJlICIICIIUIICAA.
MeToauka npoBeIeHus:
PaGoTa cocTouT u3 2 BapwaHTOB OJHOTO YPOBHS CIOXHOCTU. Bcero 5 3amanuii, Ha
HAaXOXJCHHUE JIEMEHTOB NMUpPaMUIbl U napauienenunena. Kaxaplii CTyIeHT MOay4aeT
BAapUaHT, BpeMs paOOThl 35 MHUHYT.
Kpurepuu oueHuBaHus:

- OIIEHKA «OTJIMYHO» BBICTABIISIETCS 00YyJaromeMycsi, €CJIH BBITIOTHEHO
5 3a/laHuil BEpHO, YEPTEKU T'€OMETPUUECKUX TEJ BBINOJIHEHBI BEpPHO, paboTa
BBITIOJTHEHA aKKypaTHO, IONyCTUMa Herpy0ast omrOKa B BBIYUCICHUSAX;

- OIIEHKa «XOpOIIIO», €CJIM BBINOJHEHO 4 3aJaHuil BEPHO, UYEPTEKHU
r€OMETPUYECKUX TEJ BBINOJIHEHBI BEPHO , paboTa BBINOJHEHA aKKypaTHO,
JOTMycTHUMa HerpyOast onnOKa B BHIYUCICHUSAX

- OIIEHKA «YJIOBJICTBOPUTEIIBHOY», €CIIA BBIMOJHEHO 3-4 3a7aHUsl BEPHO,
YEpPTEKU T€OMETPUYECKUX TEJI BBITIOJIHEHBI BEPHO;

- OIIEHKA «HEYJOBJICTBOPUTEIBLHOY, €CIIM BHIMIOJIHEHO MEHEE 3 3a/IaHuM.

Tema 6.2 Hiuauuap, KoHyc, map, cpepa
Bapuant 1

1. OceBoe ceueHMe NMIMHApPA — KBajpaT, ILUIOMAAb OCHOBAHMSA IMIMHApAa paBHa 16m cm?.
Haitgure niomaas NOBEpXHOCTH UUIIMHIPA.

2. BricoTa KoHYyca paBHa 6 ¢M, yroJ Ipu BepUIMHE 0ceBoro ceueHus pased 120°. Haitaure:

a) TUIOMIA/Ib CEYCHHS KOHYCa TUIOCKOCTBIO, MPOXOMAAIICH Yepe3 ABe 00pa3yloline, Yrojl MexIy
KotopbeiMu 30°;

0) romra b OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jlnametp mapa paBeH 26. Uepe3 KoHell AuameTpa MPOBEJEHA IUIOCKOCTh MOA yriioM 45° k
Hemy. Halinure muinHy nuHum nepecedeHus cepsl C 3TOM MI0CKOCTHIO.

Bapuaunt 2

1. OceBoe ceueHue LMIMHIpAa — KBaJpaT, QuaroHaidb kotoporo 4 cm. Haiinute miomanmb
MOBEPXHOCTH IIHITMHIIPA.

2. Pagnyc ocHOBaHMA KOHYyca paBeH 6 cM, a 00pa3ylollas HaKJIOHEHa K IMJIOCKOCTH OCHOBaHMS
nox yriom 30°. Haitaure:

a) TUIOLIA/Ib CEYEHMs KOHYCa IUIOCKOCTBIO, MPOXOAALIeH uepe3 ABe 00pa3yloliue, yrojl Mexay
KoTOopbIMH 60°;

0) ruromaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. Huamerp mapa paBeH 32. Uepe3 KoOHeEI[ JuaMeTpa MpOBEJeHA IUIOCKOCTh Mmoja yriaoM 30° k
Hemy. Haiiaure miomaap ceueHus mapa 3Toi MIOCKOCTHIO.

MeToauka npoBeaeHus:

PaGoTa cocTout u3 2 BapwaHTOB OJHOTO YPOBHS CIOXHOCTU. Bcero 4 3anmanuii, Ha
HAaXOXJCHUE JJIEMEHTOB KOHYyCa, HWIMHApPA W mapa. Kaxapld CTyAEHT Moaydaer
BapUaHT, BpeMs pabOThI 45 MHUHYT.

Kpurepuu oueHuBaHus:



- OIIEHKAa «OTJIMYHO» BBICTABJISETCS OOYYAIOMEMYCsl, €CIIH BBIMIOTHEHO
4 3alaHuii BEPHO, YEPTEKU T'€OMETPUUECKUX TEJ BBHIMOJIHEHBI BEPHO, paboTa
BBITIOJIHEHA aKKYPATHO, I0MyCTUMa HETpyOast OIIMOKa B BEIYMCIICHUSX;

- OLIEHKA «XOpOIIIO», €CIIM BBINOJIHEHO 3 3aJaHuN BEpPHO, UYEPTEKHU
F€OMETPUYECKUX TEJl BBIIOJHEHBl BEPHO , paboTa BBHIMIOJIHEHA aKKypaTHO,
JIOIyCTUMAa Herpy0Oas olMOKa B BBIYUCIICHUSIX;

- OLIEHKa «Y/OBJIETBOPUTEIIbHO», €CIM BBINIOJHEHO 2 3aJlaHus BEpPHO,
YEPTEKU T€OMETPUUECKUX TEJ BHITIOJHEHBI BEPHO;

- OLICHKA «HEYAOBJIETBOPUTEILHOY, €CIIM BBHIMOJHEHO MEHEE 2 3aIaHuM.

Tema7.1 IlpeoOpa3oBaHue ajredpandecKux BbIpasKeHUil.

Bapuanr I
50,36 550,32
1. HaiinquTe 3HaueHnEe BBIPAXKECHUS .

2.
43,5 . 52,5

i 2012
Haiinure 3nauenue BBIPAXKCHUS .
1 1
93.93
V9

3

3. Haiinure 3Ha4YeHHE BBIpAXKEHUS

4,
g0.76 | 640.12

_2\2
(97)
9-8
5. Haiinure 3Ha4YeHHE BBIpAXKEHUS

Haiinure 3HaueHne BeIpaKeHUs

3 2 1
6. Haiiure 3HaYeHue BBIPAKEHUS 4-107+5-1074+6-10".
7. Haiinute 3HaueHue BoIpaskeHus 4 - 10°+8-10%2+5- 10"

_ay\2
(37)
3-9
8. Haiiute 3HaueHNE BRIPAKCHUS
26
24,2—1
35—4,7 . 75,7 . 5—3,7

9. Haiinute 3HaueHNe BhIpasKEHUS

10. HaiiquTe 3HaueHne BEIPAKEHUS

Bapuant I1
4 10
. 211"
1. Haiinure 3HaYCHHUE BRIPAKEHUS
2. Haiinute 3HaueHmne BoIpaskeHus 4 - 7246 - 72
3. Hatigure 3Hauenue BeIpakeHus 7,9 - 102 +4,5- 10
4. Haiinure 3Hauenue Beipaxkenus (0,01)? - 10°: 472

6
573. >
52

(6-107"1)-(1,5-10%).

5. Haiinute 3HaueHNe BhIpasKEHUS

6. Haiinute 3HaueHNe BhIpasKEHUS



36,5

y 2.25
7. HaI/I,I[I/ITC 3HAYCHUE BBIPAKCHUA 9 .
2

2% .91

12
2
8. Haiinmure 3Ha4YeHHE BBIpAKEHUS \/_
4922
78,4

3\/3:1-10 . 3—5—\/3

9. Haiinmute 3Ha4YeHHE BBIPAKEHUS

10. Haitnute 3HaYeHUE BBIPAKEHUS

MeToauka npoBeaeHus:

PaGoTa cocTtout W3 2 BapMaHTOB OJHOTO ypPOBHS CIOXKHOCTH. Bcero B pabote 10
3aJlaHNl, HA HAXOXJCHUE 3HAYCHUM BBIPAXKECHHUM C OJMHAKOBBIM ITOKA3aTeseM S, Ha
YIIPOLIEHHUE BBIPAKECHUM, UCITOJIB3Ysl CBOMCTBA CTeNEeHEN S5 3amanuil. Kaxxaplid CTyAeHT
MOJIy4aeT BapUAHT, BpeMs padOoThl 35 MUHYT.

Kpurepuu oueHuBaHus:

- OIICHKa «OTJIMYHO» BBICTABIISIETCS OOydYaroleMycsi, €ciu BbIOIHEHO 10 3amaHwuii
BEpPHO, pab0Ta BHITIOJIHEHA aKKYPaTHO, AOIyCTUMAa HErpyoast oumOKa B BHIYMCICHUSIX;
- OIICHKa «XOpOIIO», €CJIH BBHIMIOJHEHO 8-9 3amaHuil BepHO, pabdoTa BBHIMIOJIHEHA
aKKypaTHO, TOMTyCTUMa HerpyOasi omuOKa B BBIYUCIICHUSX;

- OLICHKA «YJIOBJIETBOPUTEIILHO», €CJIU BBITIOJIHEHO 5-7 3aJjaHUsl BEPHO;

- OLICHKA «HEYAOBJICTBOPUTEIBHO», €CIIN BBIIIOJIHEHO MEHEE 5 3a/IaHUM.

Tema7.3 Jlorapugm uncaa.
3aoanue AI. Haiinure sHaueHne BolpaskeHuss: 0% 5108 8+108527

logp g2
3aoanue A2. Haiinute 3Hau€HUE BBIPAXKEHUS ! 08 +0,36

3aoanue A3. Haiinute 3Haue€HUE BBIPAXKEHUS:
3aoanue A4. Halinute 3HaueHNE BBIpAXXECHUS: 3 + log303 + |Og3010

3aoanue A5YTpocTHTE BBIpAXKCHHE ;log7a + log7a7 + log7 -

o s Iogy 11 _ _
3adanue Bl. Haitnte 3nauenue BEIpakenus %87 V7 (2™ - log, 4-log,16]

3aoanue B2.HaiiiyuTe 3HaueHNE BBIPAKECHHUS 253085

Bapuant Ne2.

3aoanue Al. Haiinute 3HaueHue BeipaxkeHus: 1ogel8 — l0ge3 + 2.
l+log; 5
3aoanue A2. Haiinyute 3Ha4YE€HUE BBIPAKCHUS:

1
log~-+logs5
3aoanue A3. Yupoctute BepakeHue 3 082" 083

log, 51
3aoanue A4. Haiinute 3HaYeHNE BBIPAKEHUS: 6+(0,8) .

3aoanue A5. Haiinure 3Hauenue Boipaxxenus: 1ogs25 —10gs0,2 + 3.



3aoanue B1. Halimute X, ecau log, x = log, log, log, 64+ log, 28— log, 3,5 .

3adanue B2. Haiinure 3Hauenue BeIpaxkeHus 3,2 - (49§l°g79_l°g76 + 57logyst)

MeToauka npoBeIeHU:

PabGora cocrouT u3 2 BapMaHTOB OJHOTO YPOBHs CIIO)KHOCTH. Bcero B pabote 7
3aJjaHuil, Ha YMPOIIECHUE BBIPAKEHUH, UCIIONIb3Ysl CBOMCTBA Jorapudma S5 3amanuii, 2
3aJlaHUs MOBBIIMIEHHOr0 YpOBHs. Kaxaplil CTYJIEHT NOJIy4aeT BapUaHT, BpeMsl pabOThI
45 MHUHYT.

Kpurepuu oueHuBanus:

- OIIEHKAa «OTJIMYHO» BBICTABISIETCS OOYYarOMIEeMYyCsl, €CJI BBITIOJHEHO 7 3aJaHuii
BEpHO, paboTa BHIMOJHEHA aKKypaTHO, AOMyCTUMa HerpyOas ommOKa B BEIUMCICHUSIX;
- OLIGHKAa «XOpOILO», €CIH BBIMNOJHEHO 5-6 3agaHuii BepHO, paboTa BBHIMOJIHEHA
aKKypaTHO, IOIyCTUMa HerpyOasi oumoOKa B BBIYMCIICHUSX;

- OLIEHKA «YyJIOBJIETBOPUTEIILHO», €CIIU BBINIOJHEHO 4 3aJlaHUs BEPHO;

- OLIEHKA «HEYIOBJIECTBOPUTEIILHO», €CIIU BBIIIOJHEHO MEHee 4 3a1aHU.

Tema 8.2 CoObiTHe, BepPOATHOCTbL COOBITHUSI, CJIO)KEHHE, YMHOXKCHHUE
BEPOSITHOCTEH.
1 Bapuant

1. B simuke umeercs 15 neraneit, cpeau kotopeix 10 okpamennbix. COOpIIMK HayAady U3BIEKaeT 3
netanu. HailTu BEpoOSITHOCTb TOTO, UTO U3BJICUEHHBIE AETAIN OKAXKYTCS OKpPAIlIEHHBIMH.

2. B nexe pabotator 10 myxuuH u 5 xeHuH. [lo TabenbHBIM HOMEpaM Haynady OTOOpaHbl 7
yenoBeK. HailTu BEpOSITHOCTB TOTO, UTO Cper OTOOPAHHBIX JIUI] OKAXYTCs 3 KEHIIUHBI.

3. B ypue 10 Genbix u 5 uepHbiX 1mapoB. CKOIBKUMHU CIOCOOAMHU MOXHO HAayraJ BBHIHYTH 3 mIapa,
4TOOBI 2 11apa OKa3aluCh OEJIBIMU, a OIUH YE€PHBIM?

4. Otnen TEXHUYECKOTO KOHTPOJI OOHapyxuin 15 OpakoBaHHBIX JaMmIl B HapTUU U3 CIy4yalHO
otoOpanHbix 200 namn. HaliTu OTHOCUTENBHYIO YAaCTOTY MOSIBJICHUS OpaKOBaHHBIX JIaMII.

5. Ilpu ucnplTaHuu NapTUX NPUOOPOB OTHOCUTEbHAS YacTOTa TOAHBIX IPUOOPOB OKa3ajgach PaBHOM
0,8. HaliTH YKCII0 TOJHBIX MPUOOPOB, €CIIM BCero ObLI0 MpoBepeHo 250 mpudopos.

2 BapMaHT

1. B ypue umeercs 20 mapos, cpeu KOTOpbIX 12 kpacHoro upera. M3 ypHbl Haygady U3BJIEKaIOT 5
nrapoB. HaliTu BepOSTHOCTH TOTO, YTO W3BJICUEHHBIE IIAPhI HE KPacHBIE.

2. B maptum u3 15 neraneir umeerca 3 cranpapTHbiX. Haymauy otoOpanbl 4 neranu. Haiitu
BEPOSATHOCTH TOTO, UTO CPEIU OTOOPAHHBIX JETajieil pOBHO 2 CTaHJapTHBIX.

3. B rpynme 20 ronomei u 10 geymek. CKOIBKUMH CIIOCOOAMU MOKHO M30paTh TpeX FOHOIIEH U
JBYX JEBYIIEK JJI y4acTHUs B CIIETE CTYJEHTOB?

4. Ilo uenm mnpousBeneHo 40 BbICTpENOB, NpUYEM 3apeructpupoBaHo 37 mnonaganuil. Haittu
OTHOCHUTEJIbHYIO YaCTOTY IIPOMaxoB.

5. Ilpu ucnelTaHMM MapTHUM TEJNEBU30POB OTHOCHUTEIbHAs YacTOTa OpaKOBAaHHBIX TEJIEBU30POB
okazasiach paBHoi 0,15. HaWTH YKCIO KAYECTBEHHBIX TEJIEBHU30pPOB, €ciau OblI0 mpoBepeHo 400
TEJIEBU30POB.

MeToauka npoBeaeHus:
PabGota coctouT W3 2 BapHaHTOB OJHOTO YpPOBHS CIOXHOCTH. Bcero B paborte 5
3aJaHdi, HA ONPEAECICHUE BEPOSTHOCTH 2 3aJaHUA, HA TEOPEMbI CIIOKEHHS,



YMHOKEHHS BeposTHOCTEW 3 3amaHud. Kakaplil CTyIE€HT MoJly4aeT BapHaHT, BPEMs
paboThl 35 MUHYT.

Kpurepuu oneHuBaHusi:

- OLIEHKa «OTJIMYHO» BBICTABIIAECTCA OOydaroleMycs, eciau BblojgHeHo 10 3amaHuii
BEPHO, paboTa BBINOJIHEHA aKKypaTHO, AOITyCTUMa HerpyOas olnOKa B BEIUMCICHUSIX;
- OLIEHKAa «XOpOILO», €CIM BBINOJIHEHO §8-9 3amaHuii BepHO, paboTa BBINOJIHEHA
aKKypaTHO, IOIyCTUMa HerpyoOas ommoka B BBIYMCIICHUSAX;

- OLIEHKA «YyJIOBJIETBOPUTEIIBHOY, €CIIU BBIIIOJIHEHO 5-7 3aJlaHUs BEPHO;

- OLICHKA «HEYJOBJIETBOPUTEIBHO), ECIIN BBIITOJIHEHO MEHEE 5 3aJaHUM.

Tema 9.1 [loka3zarejibHbIC YPABHEHUS M cUCTeMbl. MeToAbI peleHus.

Bapuanm | Bapuanm 11
1.Pente ypaBHEHME: 1.Pemutes ypaBHEHHE:
1)(0,2)%73% = 25; 2)4*—9-2%+ 1)(0,1)*73 = 10; 2)9* —11-3*+
20 = 0. 18 = 0.
3\* _ 4 6\* _ 5
2.Peminth HEPABEHCTBO (Z) >3 2.Pemnte HEPABEHCTBO (g) >
L(x—vy =4, c(x+y=-2
3.Pemnts cucremy ypaBHEHUI {5 ot yy _ 9t 3.Pemnts cucreMy ypaBHEHUH {6 x +53; _ 36,
4.PeminTs HEPABEHCTBO: 4.Pemuth HEpaBEHCTBO:
X—6 2 x2-9 X+6
D5 <25 2() =2 1)(3\@ >L e sl
15.Pemnts ypasnenne 71 + 5. 7% = 588,

5.Pemmuts ypaBHenue 3¥*3 + 4 - 3% = 279

Bapuanm 111 Bapuanm |V
1.Pemuts ypaBHEeHHE: 1.Pemuth ypaBHEeHHE:

1)(0,2)3**3 = 25; 2)4*—-2.2x—-8 = 1)(0,1)3** = 100; 2)9* + 6 - 3* —

0. 27 =0.

2.Peminth HEPABEHCTBO G)X > 2. 2.PemnTh HEPABEHCTBO G)X > 2,5.
3.Pemnts cucteMy ypaBHEHHI {;;3 =_ j 3.Pemmt CHCTGI\;ICY_ZI;aiHe_H;H
4.PemnTh HEPABEHCTBO: { 4%+5Y = 16.

x-8 1\¥*~16 4 PemuTh HEPaBEHCTRO:

D7) <49 () =1 xr8
5.Pemmts ypaBnenne 5¥t1 4+ 5.5% = 50, 1)<3\/§> > %; 2)(6)*" %5 < 1.

5.Pemuts ypaBHeHue 2*X%3 + 4. 2% = 24,

MeToauka npoBeaeHus:

Pabota coctouT W3 4 BapMaHTOB OJHOTO YpPOBHA clOXHOCTU. Bcero B pabote 7
3aIaHUM, Ha PELICHHE MOKAa3aTEIbHbIX YPABHEHUH 3 3a7aHus, HA PEIICHUE CUCTEMBI |
3aJlaHie, Ha PEUICHHE NOKa3aTeJbHBIX HEpaBeHCTB 3 3amaHusd. Kaxnaplii CTyAeHT
MOJIy4aeT BapUaHT, BpeMs padoThl 35 MUHYT.

Kpurepuu ouenuBanus:

- OLIEHKa «OTJIMYHO» BBICTABISIETCS OOYYarolIeMycsi, €CJIM BBIIIOJHEHO 7 3aJaHuil
BEPHO, paboTa BHINOJIHEHA aKKypaTHO, AOMyCTUMa HerpyOas olmmOKa B BEIUMCICHUSIX;



- OLIEHKAa «XOpOILO», €CIH BBIMOJIHEHO 5-6 3agaHuii BEepHO, padOTa BBINOIHEHA
aKKypaTHO;

- OLICHKA «Y/I0OBJIETBOPUTEIIBHOY, €CIIN BBIIIOJHEHO 4 3aJJaHUs BEPHO;

- OLICHKA «HEY/I0BJIETBOPUTEIILHOY, €CJIN BBIIIOJIHEHO MEHEe 4 3aJaHU.

ITucbMeHHBINH KOHTPOJIb B (l)OpMe TECTA MPOBOAUTCHA IO CJEAYIOIIUM TEMaM:

Tumsl BOMPOCOB, UCTIOIB3YEMBIX B TECTaX:
1. MHO>XeCTBEHHBIN BBIOOD
2. TecT ¢ KpaTKUM OTBETOM

Tema 2.3 [IpeoOpa3oBanue NpOCTEUIIMX TPUTOHOMETPHUUECKUX BBIPAKEHUIN
Tema2.2 [Ipocreiiliie TPUTOHOMETPUUECKHUE YPABHEHUS, X PELLICHUE
TemaS.1 IlepBooOpa3Hast u UHTETpal.

Tema9.1 YpaBHeHUs U HEPABEHCTBA.

Tema 2.3 [IpeoOpazoBanue NPOCTEHIINX TPUTOHOMETPUUECKUX BhIPAKEHUN

Bapuant 1

1
1. Vmpocrute Bipakenne 1 ——
cos“a

A) cosa B) sin’a C) -tg?a D) ctg’a E) —cos’a
[TpeobOpa3zyiiTe BolpakeHHE
tg(-a)-cosatsina

A) -sina  B) cosa C) -tg D)1 E)O
2. YTOpOCTUTE BBIPAKCHUE  — L2
) sina—1 21+sma 1
2 _
A) sin“a B) — C) cos“a _ D) — _E) tga
3. Haiinure 3Ha4enue BRIpakeHus  (SiNa - COSa)?+2sina-cosa
Al B)O C)-1 E)2 D)1,5
2
5. Ympocture BeIpakeHUE % 4 cosa

1+cosa

A) 2;B)0;C)1;D)-1;E) 5
6. YrpocTtuTe BeIpaXeHUE U HailAuTe ero 3HadeHue 1 — sina - cosa - tga, ecnu cosa = 0,7
A)0,11; B)0,49; C) 1;D)0; E) -0,7
7. YupocTute BeIpaxeHue tg (%ﬂ — 1) sin(m — 1) + cos(m + 1)

A) 2;B)0;C)1;D)-1,E) 4

3sina—5cosa

8. HaiiTu 3HaueHue BhIpaKEHUS , eclu tga = 2

1 4si{1a+cosa1
A3 B)5 O3 D)-; B)j

cosa cosa

9. Yopocture . .
1-sina 1+sina

A) sina B) tga C) 2tga D) cosa E) ctga

cosa

10. Yopocture tga +

1+sina

A— B — 0 D)

sina cosa sina cosa

E) tga



Bapuanr 2

1. YopocTtute BblpakeHue

sinZa
A) cosa B) sina C) ctg’a D) tga E) —ctg’a
2. TIpeobpasyiite Belpaxkenne C0s? a*tg? (-a)-1
A)0 B)cos?a  C)sina D) cosa E) -cos? a
3. YmpocTure BEIpaKEHHE !
1+cosa 1—cosa )
2 o2 2
A) cos“a B) — C) sin“a D) tg°a E) —
4. Haiiaure 3HaYeHUE BHIPAKEHUS Sin*a+ cos ‘a+2sin‘a*cos’a
A1l B)-1 C)2 D)15 E)-2
(2
5. YopocTtute BbIpaxXeHue "% 4 cosa

1+cosa
A)- B)15 01 D) -1 E) -2
6. YrpoctuTte BeIpaXEHUE U HailauTe ero 3HadyeHue 1 — sina - cosa - ctga, ecnu sina = 0,7
A)0,11; B)0,49; C)1, D)O; E) -0,7
7. YapoctuTte Boipakenue  ctg(m — 3)cos(§ +3) + sin(%ﬂ + 3)
A)l;, B)0O;, C)-1, D) 1; E)2

2sina+3cosa

8. HaliTu 3HaueHue BhIpaKeHUS , , €cu ctgar = —2
) 1 Ssmot—cosot4
A3 B O D)-2 E) -~
sina sina
9. Ynpocrture
1+cosa 1—5050{ )
A)cosa B)sina C)— D) — E) tga
) ) ) sina ) cosa ) 8
sina
10. Yopocture ctga +
1 ) 21+cosct )
A)— B)— C)— D) — E) tga
) cosa ) sina ) tga ) ctgar ) g
Tect 1 2 3 4 5 6 7 8 9 10
Bap 1 C E B A C B B E C
Bap 2 C E B A C B B E C

MeToauka npoBeaeHus:

BapuantoB B naHHOU pabGote 2, 3amaHuil B KaxaoMm BapuaHte 10, KoTOpbie
OXBAaThIBAIOT BCE€ OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUHU, U3 KOTOPBIX MocieaHue 3
MOBBIIEHHOTO YPOBHSA. KaXXablil CTYEHT ITOIYy4YaeT JUCT C 3aaHUSMH.

Bpewms BeinonHeHus 45 MUHYT.

Kpurepuu oueHuBanus:

- OLIEHKA «OTJINYHO» BBICTABIISIETCA 00yUYarOLUIEMYCsl, €CIIM BBIIOJIHEHO BepHO 10
3aJjaHuil, paboTa akKypaTHas, I0IMyCTUMa OJTHA HETOYHOCTH;

- OLIGHKa «XOPOIIO», €CJIH BBIMIOJHEHO BepHO 8-9 3amaHus, paboTa akKypaTHas,
JIOIIyCTUMa OIHA HETOYHOCTb;

- OLICHKA «YZOBJIETBOPUTEIBHO), €CIIM BBIIIOJIHEHO BEPHO 6-7 3a1aHus;

- OLICHKA «HEYJIOBJIETBOPUTEIBLHOY, €CIIU BBIIIOJHEHO MEHee 6 3alaHU.

Tema2.2 [Ipocrelinine TPUTOHOMETPUUECKHAE YPABHEHUS, X PELICHHE




Bapuanr 1

Yacts A
1. Beraucauts: arcsin 1+ arccos 0.

i I
A.—. b.m. B.0. T.—.
2 2

2. Pemmre ypaBHeHme 2C0SX = 0.
A.g+rm,n €EZ B.inneZ

B.2rm,n € Z . T. ig+ 2rm,n € Z

3. PemmTe ypaBHEHHE V2 sinx-2=0
A. (-1)" %H‘m,n €Z B.(-1) %+ 2nn,n € Z
B. KOpDHEUHET. I. i% +2nn,n € Z

4. Haiinute pemenue ypaBHeHus tg(x - %) = \/§
A.g+rm,nEZ B.ln—2+7m,nEZ
B.%+rm,nEZ F.i—:+rm,nEZ

5. Pemnte ypaBuenue (tgx + 1)(ctgx-3) = 0
A. _Tn+ nmn,arcctg3 + wk,n, k € Z
b. _Tn +mn, —arcctg3 + tn,n € Z
B.% + mn,arcctg3 + n,n € Z
I. % + mn, arcctg3 + tk,n,k € Z

Yacts B

1. Brmuuciure:
.1 V31
2 arcsin(- S+3arccos — + - arctgv3
2. Peummnte ypaBHeHUE

cos?x +2cosx-3=0
3. Haiigure KOopHHU ypaBHEHHS
4sin*x - 5sinxcosx - 6 cos?x =0

Bapmuanr 2

Yacts A
1. Berumcnuts: arccos (-1) - arcsin (-1).
-7 3n T
A.—. B.—. B.0. T.-.
2 2 2
2. Pemmre ypaBHeHue SIinX-1=0.

A.(—l)”§+nn,nEZ B.tn,n € Z
B. (-1)"! §+2nn,n € Z. F._Tn+ 2rm,n € Z

3. Pemre ypaBHeHHe 2COSX — \/7 =0
A.i%ﬂm,neZ B.i%+2nn,nEZ

3 3
B.i7n+7m,nEZ. F.iTﬂ+2nn,nEZ
4. Haiimute pemrenue ypaBHeHHs {g2x = -1
3 -
A.Tnﬂm,neZ B.?n+%,nEZ
3 —_
B.?n+nz—n,nEZ F.?n+7m,nEZ
5. Pemnte ypaBuenue (1gx - 5)(ctgx+\/§) =0
A. _?n +mn, —arctg5 + mtn,n, € Z

B. 5?”+Tm, arctg5 + nk,n,k € Z

-5
B.Tn + n, —arctg5 + nmn,n € Z



T. % + n, arctg5 + tk,nk € Z
Yacrs B

1. Beruucaure:
- ,—V3 -1 3
3arcsm(7\/— +2arccos (7) + arctgg
2. PemmTte ypaBHEHUE
2sin?x + 3sinx-2=0
3. Haiigure KOpHE ypaBHEHHS
3sin?x - 7sinxcosx + 2cos?x =0
Bapuant 3
Yacts A
. V3
1. Beruncnuts: arcsin(- 1)+arccos -

Vs V3
A.— Bb.m. B.0. T.-—.
3 3
2. Pemmre ypaBHeHue 2C0SX = 2.
A.g+rm,n €EZ B.inneZ
B.2rn,n € Z . T. i§+ 2rm,n € Z
3. Pemmte ypaBHeHue 2 SiNX - \/§ =0
A. (-1)" §+Trn,n €Z B.(-1)" §+ 2nn,n € Z
B. KOpPHEUHET. I. ig +2nn,n € Z
4. Haiinute peuienue ypaBaenwus tg( Z) = \/§
4
A.?n+4rm,neZ B.1—7TZ+4nn,nEZ
2 4
B.?n+41m,neZ F.?”+7m,neZ
5. Pemute ypaBHenue (tgx - 1)(3ctgx+1) =0
- 1
A.T”Hm,n - arcctg§+ k,nk € Z
- 1
b. Tn +mn, —arcctg 3 +mn,ne’z
1
B.% + mn, —arcctg 3 +mn,ne”z

FE+ mn,m — arcctg§+ k,nk € Z
Yacre B

1. Beuunciure:

3 arcsin %+4arccos g + 3arctgy/3
2. Pemute ypaBHCHHE

2cos*x + 7cosx+5=0
3. Haiigure kopHU ypaBHEHHS

5sin®x - 3sinxcosx - 2 cos*x =0

Bapuanr 4

Yactp A
1. Beruuciuts: arccos (-1) - arcsin 1.

—T 31 T
A.—. Bb.—. B.0. T.—-
2 2 2
2. Pemmre ypaBHenne 2SiNX - \/EZ 0.
A.(-1)”%+7m,nEZ B.mtn,n € Z
B. (-1)™! §+ 2rn,n € Z. T. i%+ 2mrn,n € Z
3. Pemmre ypaBuenne 2C0SX — 1 =0
A.i%ﬂm,nEZ E.i§+2nn,n€Z

B.i%n+7m,n € Z. F.i%n+21m,n EZ

4. Haiigute pelieHue ypaBHEHUS tg(x+% )=1



A.§+T[n,nEZ B.§+n7n,nEZ
3
B.?n+nz—n,nEZ rrotnne€Zz

5. Pemure ypasHenwue (tgx + 6)(3ctgx —\/g) =0
A. g +mn,—arctgb + mn,n, € Z

B. 2?” +mn,arctgb + nk,n,k € Z
B.—Tzn + nn,—arctgb +nn,n € Z

I. g + mn, —arctg6 + nk,n, k € Z
Yactp B

1. Beruucaure:
3arcsin(§ +2arccos % - darctgl
2. PemmuTte ypaBHeHHE
2sin?x + sinx-1=0
3. Haiigure KopHU ypaBHEHHS
—2sin?x + Tsinxcosx + 4cos?x =0
MeTtoaunka IIPOBECACHUSA

BapuantoB B gaHHOW paboTe 4, 3aJaHUl B Ka)XXAOM BapuaHTe 8, U3 KOTOPBIX
ITOCJIEAHHUE 3 MOBBIIIEHHOTO YPOBHA. Ka)KIbIil CTYyIEHT MOJy4aET JIUCT C 3aJaHUSAMMU.

Bpewms BoinionHeHus 45 MUHYT.
Kpurepuu ouennBanus:

- OLCHKAa «OTJIMYHO» BBICTABJIACTCA O6y‘IaI-OIHGMYC5I, CCJIX BBIIIOJJHCHO BCPHO 7

BaﬂaHHﬁ, pa60Ta dKKypaTHasd, J0ITyCTHUMa OJHA HCTOYHOCTD,

- OICHKaAa «XOpoIIo», €CJIU BBIIIOJHCHO BCPHO 5-6 3adaHuAd, pa60Ta aKKypaTHasd,

JOIIYCTHMA OAHAa HCTOYHOCTD,

- OICHKA «yAOBJICTBOPUTCIIBHO)», CCJIN BBIIIOJIHCHO BCPHO 4 3aJaHusd,
- OLCHKA «HCYAOBJIICTBOPUTCIIbHO)», CCJIN BBIIIOJIHCHO MCHCC 4 33I[21HPII>1.

Tema5S.1 IlepBooOpa3Hast M HHTErpaJI
1 BapuaHT

Ne 3ananue OtBer
1 . . . -1
Haitzute gynxumo f(X), mis koropoit F(x) = V3x + 1 nepoo6pazuoit Ha (?, +OO).
2 | Haiigure neppoo6pasnyto F s dysxuun f(x)=x* na (—00; +00), rpaduk koTopoii mpoxomut
yepe3 Touky M(-1;0,8)
3
3 Haiizre oGummii B nepooGpasmoii ans f(x) = 2x2 + pors + Vx + 2 na (0; o)
Haiigure niomans Gpurypsl, OrpaHMYEHHOMN JIMHUSAMA Y = \/;, x=1x=4y=0.
5 | Haiiaute miomans GUrypsl, orpaHI4eHHOM TMHUAME Y=X> 1 X+Y=6.
6 2 (x? 2
Haiinure fl (? - ;) dx
[ .
7| Bermcnnre fo (1 + sin®x) dx
8 . . 4
Hcnonb3yst reOMeTpUYECKUil CMBICT HHTErpalia, HallanuTe f_3| |x| — 2 | dx.
V[
9 Haiinure miomans Gurypbl, orpaHiYeHHON TuHUsIME Y=C0S2X, y=0, X=0, X = 7
10 | Haiingure myTh, NpOWIEHHBI TOYKOW 3a INMPOMEXYTOK Bpemenn or 01=0 mo 1, =4, ecmm
3aBHCHMOCTb CKOPOCTH Tela V OT BpeMeHH t omuceiBaercs ypasuennem U(x) = 3t2 — 2t ¢-8
CeKyH/1aX, V - B M/C).
2 Bapuant
Ne 3ananue OtBer
1

Haiinure pyuxuuro f(X), s koropoi F(X) = 053X — COSTl nepeooGpasHoii Ha (—00} +00)




Haiinute nepsoobpasuyto F s ¢ysxiuu f(x)=x2 na (—00; +00), rpadux koTopoii mpoxoaut
yepes Touky M(-1;3)

3
3 Hatinure oOmmii Bua nepBooOpazHOM st f (x) = SinZx + 4cosx.
4 Haiiiure mwiomaas GpUrypel, orpaHU4eHHON IMHUAME Y=X> , X+y=6, y=0.
5 | Haiigure momans durypsi, orpannuennoil mmmsamu Y = 2sinx,y = —sinx, 0 < x < 7.
6 B f4 x2+xVx+x dox
BIYUCIINTE UHTETpAN |, ——— aX.
7 3 d
x
Beraucmure |7 ——
fg cos?3x
8 . . 5
Hcnionb3ys reoMeTpHIeCKnii CMBICT HHTETpalia, HalanuTe f _ 4| |x| — 3 | dx.
9 Haiinure momans (Qurypsl, Kotopas orpaHudeHa rpapukom OQyHkmun Y = VX + 2,
KacaTeJIbHON K HEMY B TOUKe ¢ abcuuccoit Xo=2 u npsimoii y=0.
10 | HaiiguTe 3aKOH ABMXKEHUS TOUKH, €CIIH CKOPOCTB MPSIMOJIMHEHHOTO BIKEHHUS! TOUKH U3MEHSIETCS

no saxony V(t) = 3t? — 2t.

MeToanka npoBeaeHust

Tect cocroutr u3 10 BOMpPOCOB C KpaTKUM OTBETOM. T€CT COCTOUT U3 2
BApUAHTOB, KaXIBIA CTYACHT TOJydaeT JHUCT C 3amaHusMu. Bompocekl ¢ 1-5
orieHuBaroTcs 1 6ammom, ¢ 6-10 orenuBaroTes 1o 2 6amia. Bpemst BbIOJHEHUsT TeCTa
45 MuHYT.

KpuTtepun oneHnBaHusi:
- OLIEHKA «OTJINYHOY» BBICTaBIIsIeTCA oOyyatomemycs, ecim  14-15 Ganna,
- OLICHKA «XOpoIIoy, eciu HaOpaHo 11-13 Gamios,
- OIIEHKA «yJIOBJIETBOPUTEIIbLHOY, eclii HabpaHo 8-10 Gasios,
- OIIEHKA «HEY/IOBJIETBOPUTEIILHO», €CITU MeHee 8 0aslioB.

Tema9.1 YpaBHeHus 1 HepaBeHCTBA.

Bapmuanr 1

x3—-2x%—5x+6

Al. BeiGepute uucio, sBIAIOIIEECS KOPHEM YPaBHEHMSL: oD 0.
11 2) -2 3)3 4)2

A2. CKOJIIBKO KOPHEW NMEET YpaBHEHHE: .
1)2 2) HU 00HO20 3)4 4)1

A3. HaiiguTte kopHU ypaBHEHHs . Eciin KOpHEN HECKOJIBKO, B OTBETE YKa)KUTE HAUMEHBIINN KOPEHb.
1)-11 2)0 3)-121 4)11

X x+5 50
" _

)
A4. Haiinute kopHE ypaBHerHs X T 5 x—5 x"—25 peuy KOPHEW HECKOJIBKO, B OTBETE
YKOKHTE HX CYMMY.

1)-7,5 2)7,5 3)-2,5 4) 2,5
AS. Pemmte HepaBEHCTBO: .
1) 2) 3) 4)
A6. Peminte HEpaBEHCTBO: .
1) 2) 3) 4)
A’77. Haiigute cymMMy LENbIX PEIIEHNN HEPABEHCTBA!
1O 2) 7T, 3) -7; 4) 14. v
AS8. ITo rpaduky HyHKIMH , ©300paKEHHOMY Ha PUCYHKE, OIIpeJIeIuTe SN
KOJIMYECTBO LIEJIBIX PEHIEHUH HEPABEHCTBA / P I




1)5 2)3 3)1 4)2

A9. Tlo rpaduky hyHKIHM , ©1300paKEHHOMY Ha PUCYHKE, y
ONpEeIeTUTE KOJIMYECTBO LEJbIX PEIICHU HEPABEHCTBA . \ t /
1) 7 2)2 3)1 45 of 1] [/«
A10. [Ipu KakuX 3HAYEHUSIX X BBIPAXKEHUE HMEET CMBICI?
1) 2) 3) 4) N S
Bapuant 2

x34+3x%—x-3

Al. BeiGepute uucIio, SBISAIONIEECS KOPHEM YPAaBHEHHS: DD = 0.

1)-3 2)-1 3)1 4) 2
A2. CKOIbKO KOpHEH UMEET ypaBHEHUE: ?

1)2 2) HU 00HO20 3)4 4)1
A3. Haitnute xopHu ypaBHeHUs1 . Eciu KOpHEW HECKOIBKO B OTBETE YKAKUTE UX CYMMY.

1)8 2)0 3)-8 4) 64

X  x+2 8
+ _

T2
A4. Haiinute kopau ypaBHerus X T+ 2 x-2 x -4 gom KOPHEW HECKOJIBKO, B OTBETE
YKQKHUTE HX CyMMY.

1)-3 2)-1 3)1 4)3
AS. Pemmnte HepaBEeHCTBO: .
1) 2) 3) 4)

A6. PemmTe HEpaBEHCTBO:
1) 2) 3 4

A7. Haiigute cymMMy LeNbIX pelIeHUN HEPaBEHCTBA! ! y
1) 48 2)7 3)21 4) 14 1V
X
AS8. ITo rpaduky HyHKIHH , H300paKECHHOMY Ha PHUCYHKE, OTIPEJICITUTE o1
KOJIMYECTBO LIENbIX peuieHnid Hepasenctsa f(x) < 0. \ /
1)5 2)3 31 4)2
A9. Tlo rpaduky QpyHKIMH , H300paKEHHOMY Ha PUCYHKE, OIPEIEIUTE v
KOJIMYECTBO LIETIBIX PELICHUI HEPaBEHCTBA . 1
o /1 X
1) 4 2)2 3)1 4)3 / \
A10. ITpu Kakux 3HAUEHUAX X BBIPAKEHUE HMEET CMBICI? | \
1) 2) 3 4)
OtBeThl:
Bapuant Al A2 A3 A4 AS A6 A7 A8 A9 | AlO
1 3 2 1 4 3 1 2 2 4 4
2 1 1 4 3 2 4 3 1 3 4

MeToauka npoBeaeHust

Tect cocroutr u3 10 BompocoB ¢ BbIOOpOM oTBeTa. TecT cocToUT U3 2
BAPUAHTOB, KaXIbI CTYJEHT TNOJYy4YaeT JUCT C 3aJaHusIMH. & BOIIPOCOB
BBIYMCIIUTENILHOTO Xapakrepa, 2 BOIpOca HAa YMEHHE 4uTaTh Tpaduk QyHKIUU.
Bonpocs onienuBatotes 1 6amiom. Bpems BoinonHeHus Tecta 45 MUHYT.

Kpurepuu oueHuBaHus:
- OLICHKA «OTJINYHO» BBICTaBIsieTCs oOyyatonemycs, ecniu  9-10 Gasna,



- OIIEHKA «XOPOIIIOY, ecJii HabpaHo 7-8 6aos.,
- OIICHKA «YJIOBJICTBOPUTEIILHOY, €CIIM HaOpaHo 5-6 0alljioB,
- OIICHKA «HEYIOBJICTBOPUTEIILHOY , €CIIH MEHEe 5 0ajlIoB.

IIucbMeHHBIH KOHTPOJb B (Qopme 3aJaHMil rpauYecKoro xapakrepa
MPOBOIMTCH MO CJIEAYIIINM TeMaMm:

Tema3.3 UccaenoBanue PyHKUMH € MOMOUIbIO IPOU3BOIHOM.
3ananue: MccnegoBanue GyHKIMK € TOMOIIBIO Tpou3BoAHOU. [locTpoenne rpadukos

byHKIHiA.

Tema4.2 J/IByrpanHbie yrisbl.
3ajaHue: MOCTPOCHHUE PA3IMYHBIX BUJIOB JIBYTPAaHHBIX YTJIOB.

Tema4.2 CeueHue MHOTOTPAHHUKA.
3agaHue: MOCTPOEHUE PAa3JIMYHBIX BHUJOB CEUEHUM MHOTOIPAHHUKOB. YKa3aHUE
AJIEMEHTOB JJaHHBIX MHOTOTPAHHUKOB, U BUJIOB CEUYCHHIA.

Tema 6.1 MHOTrOrpaHHUKH.
3agaHue TMOCTPOCHUE PA3IUYHBIX BHUIOB CEUEHHWI MPABWIBHBIX MHOTOIPAHHUKOB.
VYkazaHue 3JIeMEHTOB JaHHBIX MHOTOIPAHHUKOB, U BUJOB CEUCHUH.

Tema7.1 CBoiicTBa ¥ rpaMK CTeNEeHHON (PYHKIUH.
3aganue: noctpoeHue rpagukoB GyHKIUHN, MOCTpoeHUE rpa)uKOB CO CABUTOM IO OCU
OX, OVY. Urenue rpaduka.

Tema7.2 CBoiicTBa u rpauk MoKa3areJJbHOH (PYHKIIUU.
3amanue: mocTpoeHue rpaguKoB PyHKIUH, TOCTPOEHUE IPAPUKOB CO CIIBUTOM IO OCH
OX, OVY. Urenue rpaduxka.

Tema7.3 CBoiicTBa u rpaguk Jorapupmmuyecko pyHKIHHI.
3amanue: moctpoeHue rpagukoB PyHKIUH, TOCTpOeHHE IPadUKOB CO CIIBUTOM IO OCH
OX, OVY. Urenue rpaduxka.

Tema3.3: UccnenoBanue GyHKIIMU C TOMOIIBIO TPOU3BOTHOM.

1 Bapuant. UccnenoBaTh GyHKIINIO, TPU TOMOIIM TPOU3BOTHOM MPOCTPOUTD IpaduK.
Dy=x*-1;2)y=4x>

2 BapuanT. UccnenoBaTh GyHKIMIO, TIPHU IIOMOIIIN MPOU3BOIHON TPOCTPOUTH rpaduK.
Dy = 13x3 — x2 - 3x +9;

2)y=x?-2x-3;

3 BapuanT. ccnenoBaTh PyHKIUIO, TPH MOMOIIY MPOU3BOTHON MPOCTPOUTH I'paduK.
1)y =14x*-2x2 + 7\4;

2)y =x°—4x;

4 BapuanT. MccrnenoBate yHKINIO, TPH TTOMOIIH MPOU3BOJTHON MPOCTPOUTH TpaduK.
Dy=13x3+x?-3x-9;

2)y=x>+2x-3



1.

5 BapuanT. VccrnenoBaTh QyHKIUIO, TP MOMOIIX IPOU3BOIHONW MPOCTPOUTH TpaduK.
Dy=-x*+6x*-9;

2)y =-4x3+ 12x

6 BapuanT. VccnenoBars (GpyHKINIO, TPH OMOIIM POU3BOIHON POCTPOUTH I'paduK.

Dy =-x*+4x?-5;

2)y =-4x3 + 8x

MeTOIll/IKa NMpoBEACHUS .

Pabora coctoutr u3z 6 BAPHUAHTOB OJHOI'O0 YPOBHA CJIIOKHOCTH. Bcero 2 3alaHusd,
uccienoBanue (QYHKIMM TIO IJIaHy M TocTpoeHue rpaduka. Kaxnelii cTyaeHT
MoJTy4aeT BapuaHT, BpeMs padOThl 25 MUHYT.

Kpurepuu oneHuBaHusi:

- OLCHKa <«OTJIHUYHO» BBICTABJISICTCA 06yanOHICMYCH, €CJIM BBIIIOJIHEHO 2 3alaHuA
BEpPHO, paboTa BBINMOJHEHA aKKYPAaTHO, Tpa KK MOCTPOEHBI BEPHO;

- OHOCHKa «XOpoIio», €CJIIM BbIITOJHCHO 2 SaI[aHI/Iﬁ BCPHO, pa60Ta BBIITOJIHCHA
aKKypaTHO, JTOMyCTUMa HerpyOasi ommrOKa B BBIYUCICHHUSIX WA B HCCIEAOBaHUU
(GyHKUIMH, TPaQUKK TOCTPOEHBI BEPHO;

- OIICHKA «YJOBJIETBOPUTEILHO», €CIU BBIMOJHEHO 1 3amaHusi BEpHO, OAUH rpadux
MIOCTPOEH;

- OIICHKA «HEYIOBJICTBOPUTEIIHLHOY, €CJIM BHITIOJIHEHO | 3amanue, HO rpaduK MOCTPOCH
HE BEPHO.

Temad4.2 /IByrpanHbie yribl.

1 BapuaHr.

1.13006pa3uTh OCTPHIi, MPAMOM U TYITOH IBYTPaHHBIA yTOJI.

2.B terparape DABC pebpo AD nepneraukyisipHo k iockocti ABC, AC=AB=10 cm, BC=12 cM, AD=8 cm.
Haiingute nuneitnslit yron asyrpansoro yria ABCD.

2 BapHaHT

1.11306pa3uth oCTphIi, IpAMON U TYNOI ABYTPaHHBIA YOI,

2.B terparnpe DABC pebpo AD nepnenaukyisipHo k iockoctd ABC, AC=AB=10 cm, BC=18cm, AD=12cm.
Haiinute nuneitHsIi yron asyrpansoro yria ABCD.

MeTtoauka nposeaeHust

PabGoTta coctour M3 2 BapuMaHTOB OJHOIO YpPOBHA CIOXHOCTH. Bcero 2 3amanus,
MIOCTPOEHUE YEPTEKEN IBYTPAHHBIX YIJIOB, OJHA 3aJa4a Ha BHIYMCIICHUE JABYTPAHHOTO
yriaa. Kaxaplii cTy1eHT noxy4yaet BapuaHT, BpeMsi paboTbl 30 MUHYT.

Kpurepuu oueHuBaHus:

- OLICHKa «OTJIMYHO» BBICTABISETCS OOYyYarolleMycsi, €ClIM BBINOJIHEHO 2 3a/JaHus
BEPHO, paboTa BBINOJIHEHA aKKypaTHO, YEPTEXKH K 3a/1a4aM MOCTPOEHBI BEPHO;

- OLEHKa «XOpOUIO», €CIM BBHIMOJHEHO 2 3aJaHuil BEepHO, padoTa BBINOJIHEHA
aKKypaTHO, IOMMyCTUMa HerpyOast oirOKa B BBIYMCIECHUSX UM B IOCTPOCHHUE YTJIOB;

- OLEHKAa «YAOBIIETBOPUTEIBHO», €CIH BBINOJIHEHO | 3agaHusi BEPHO, UYEPTEXKHU
JBYTPAHHBIX YTJIOB TOCTPOEHHBI;

- OLIEHKA «HEYJIOBJIETBOPUTENILHO», €CJIU BBIMOJHEHO MEPBOE 33JaHUE HE B MOJIHOM
o0BeMe.

Tema 6.1 MHOrOrpaHHuKH.

Bapmuanr 1
IToctpoiite Touky nepecedenust npsmoir MN ¢ uiockocteio ABC 1 A1B1C1.
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Metoauka npoBeaeHus

PaboTa cocTout u3 2 BapuaHTOB OJJHOTO YPOBHS CIOXKHOCTU. Beero 3 3amanus Ha
pasznuyHble BUIbI ceueHUil. Kakaplil CTyIeHT mojlydaeT BapuaHT, BpeMs paOoTh
25 MUHYT.

Kpurepuu oneHuBaHus:

- OLIEHKa «OTJIMYHOY» BBICTABIISIETCS] 00YYaIOIEMYCsl, €CITU BBIMOJIHEHO 3 3a/1aHus
BEpPHO, pab0Ta BHITIOJIHEHA aKKYPATHO, CEYEHHSI IOCTPOCHBI BEPHO;

- OLICHKA «XOpOILIO», €CIW BBIIOJHEHO 2 3aJlaHuid BEpPHO, paboTa BBINOJIHEHA
aKKypaTHO, TOITyCTHUMa HETOYHOCTh B YEPTEXKE, CEUYEHUS TOCTPOEHBI BEPHO;

- OLEHKAa «YyJIOBJIETBOPUTEIIBHO», €CIM BBINOJHEHO | 3aJaHusd BEPHO, OJHO
CEYEHHE IMMOCTPOECHO BEPHO;

- OLEHKAa «HEYAOBIIETBOPUTEIBHO», €CIIH HE BBIIOJIHEHO BEPHO HH OJHOIO
MOCTPOEHUS CEYEHUS.

Tema7.1CBolicTBa U rpauK CTENEHHOH (PYHKIIUN.
1 BapuaHt
1. Toctpouts rpaduxn Gynximu a) y=(x+1)* 6) y=x2°
2. HaiiTu o0Gnactb ornpeeseHus, IpOMeXYTKH BO3pacTaHusl, yObIBaHUS, MHOYKECTBO
3HaveHuit Qynximu y=(2x-3)3.
2 BapuaHT
1. THoctpouts rpadukn Gynxmmu a) y=(x+1)2 6) y=x°°
2. HaiiTu 006nactpb onpeneneHus, IpoMeXyTKH BO3pAaCTaHus, yObIBaHHS, MHOYKECTBO
3HaueHnH GpyHKIHN y=(x+4)°.

MeToauka npoBeaeHust

PaboTa cocTouT U3 2 BapuaHTOB OJHOTO YPOBHS CilOXHOCTH. Beero 3 3amanus, 2
U3 KOTOPBIX HAa TOCTPOCHHE TpaduKoB, OJHO Ha uyTeHUE (PYHKIIUH, 3aJlaHHOMN
aHanuTruecku. Kaxapiil CTy/IEHT MOJIy4aeT BapUaHT, BpeMs paboThl 25 MUHYT.
Kpurepuu oueHuBanus:

- OLIEHKa «OTJIMYHO)» BBICTABIISIETCS 00YYAIOIEMYCS, €CIIU BBIMOJIHEHO 3 3a/1aHus
BEpPHO, pab0Ta BHIMIOJIHEHA aKKYPAaTHO, Tpa(UKH OCTPOEHBI BEPHO;

- OLIEHKa «XOpOWIO», €CJM BBIIOJIHEHO 2 3aJaHU BEPHO, B TPETHEM 3aJAHUU
JOMyLIeHa ONIMOKa B MCCJIEAOBAHMM, padOTa BBINIOJIHEHA aKKypaTHO, JAOMYCTUMa
HETOYHOCTh B UEPTEXkKE, B LIEIOM IpapuKU MOCTPOEHBI BEPHO;

- OLIEHKa «YJOBJIETBOPUTEIBHOY», €CJIM BBIMNOJHEHO | 3aJaHue BEPHO, XOTs Obl
OJIMH TpauK MOCTPOEH BEPHO;

- OLICHKa «HEYJIOBJIIETBOPUTEIIBHO», €CIM HE BBIIIOJHEHO BEPHO HHU OJHOIO
OCTpoeHus rpaduka.

Tema7.2 CBoiicTBa 1 rpa)uk NoOKa3aTeJJbHOM PYyHKIMHU
1 BapuanT
1. Toctpouts rpaduxu ¢pyHkuu a) y=3* 0) y=0,4*
2. Haiitu o0nacth onpeneneHus, IpoMeXyTKU BO3pacTaHUs, yObIBaHUS, MHOKECTBO
3HaueHni pynkuuu y=0,2*+1. [Toctpouts ee rpaduk
2 BapHaHT
1. I[Toctpouts rpadpuxu pynkuuu a) y=5* 6) y=0,3*



2. Haiitu o6nacTh onpeaeneHus, IPOMEXYTKH BO3PACTaHuUsl, yObIBaHUS, MHOXKECTBO
3HaueHuit pynkiuu y=4*-2. [loctpouts ee rpaduk

Meroauka nposeaeHust

PaboTa cocTouT U3 2 BapuaHTOB OJHOTO YPOBHS CioXHOCTH. Beero 3 3amanus, 2
U3 KOTOPBIX Ha MOCTPOCHHE TpadUKOB, OJHO HA YTEHUE (DYHKIIMH, 3aJaHHOM
aHanuTruuecku. Kaxapiil CTyJIEHT MOJIy4aeT BapuaHT, BpeMs paboThl 25 MUHYT.
Kpurepuu oneHuBaHus:

- OLIEHKa «OTJIMYHOY» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM BBIMOJIHEHO 3 3a1aHus
BEpPHO, pab0Ta BHITIOJIHEHA aKKYPaTHO, TpadUKH TOCTPOEHBI BEPHO;

- OLEHKAa «XOpOILO», €CIU BBIINOJHEHO 2 3aJlaHUil BEPHO, B TPEThEM 3aJaHHUU
JIoTyIIeHa omKrOKa B MCCIEIOBaHUU, padOTa BBINOJHEHA aKKypaTHO, JOMyCTUMa
HETOYHOCTD B YEPTEXKE, B LIEJIOM T'paduKu TOCTPOCHBI BEPHO;

- OIICHKA «YIOBIIETBOPUTEIHHO», €CIU BBIMOJIHEHO | 3a7aHUE BEPHO, XOTS ObI
OJIUH TpapuK MOCTPOEH BEPHO;

- OLEHKAa «HEYAOBIIETBOPUTEIBHO», €CIIH HE BBIIIOJIHEHO BEPHO HH OJHOIO
MOCTPOCHUS Tpaduka.

Tema7.3 CoiicTBa u rpauk Jorapupmmuieckoi pyHKIHHU.
1 BapuaHT
1. Tlocrpowuts rpaduku GyHkuuu a) y=3* 0) y=0,4*
2. Haiitu o0nacte onpeneneHus, IpOMEeKyTKH BO3pacTaHUsl, yObIBaHUS, MHOKECTBO
3nayennid pynkuuu y=0,2*+1. IToctpouts ee rpaduk
2 BapuaHT
1.IToctpouts rpaduku pynkuuu a) y=5* 06) y=0,3*
2.Haiitu o0nacth onpeaeneHust, IpoMeKyTKH BO3pacTaHUsl, yObIBaHUS, MHOKECTBO
3HayeHnd pynkuuu y=4*-2. [Toctpouts ee rpadux

MeToauka npoBeaeHust

PaGoTa cocTouT U3 2 BapuaHTOB OJHOTO YPOBHS ClOXHOCTH. Bcero 3 3amanus, 2
U3 KOTOPBIX HAa TOCTpOeHHE TpadukoB, OAHO Ha 4YTeHHE (GYHKIWHU, 3aJaHHOU
aHanuTruecku. Kaxapii CTy/IEHT MOJIy4aeT BapuaHT, BpeMs paboThl 25 MUHYT.
Kpurepuu oueHuBanus:

- OLIEHKa «OTJIMYHO)» BBICTABIISIETCS 00YYAIOIEMYCsl, €CIU BBIMOJIHEHO 3 3a/1aHus
BEpPHO, pab0Ta BHIMIOJIHEHA aKKYPAaTHO, Tpa(UKK OCTPOEHBI BEPHO;

- OLIEHKa «XOpOWIO», €CIW BBIIIOJIHEHO 2 3aJaHUM BEPHO, B TPEThEM 3aJaHHUU
JOMylIeHa ONIMOKa B MCCJIEAOBAHHMM, padOTa BBINIOJHEHA aKKypaTHO, JAOMYCTUMa
HETOYHOCTh B YEPTEXKE, B 1IEJIOM I'padUKu MOCTPOEHBI BEPHO;

- OLIEHKAa «YJOBJIETBOPUTEIBHO», €CIM BBINOJHEHO | 3agaHue BEpHO, XOTS Obl
OJIMH TpauK MOCTPOEH BEPHO;

- OILICHKAa «HEYJOBJIETBOPUTEIBHO», €CIIM HE BBIIOJIHEHO BEPHO HU OJHOTO
MOCTpOeHUs rpaduka.

IlucbMeHHBbI KOHTPOJb B (opMe MNPOBEPOYHOl PadoThHl (pacyeTHbIE
3aJaHNs1) MPOBOJAMTCS IO CJIEAYIOLIUM TeMaM:

Tema3.2 IlpousBogHas pyHkuuu. I'eoMmerpuueckuit, GU3NIECKUl CMBICI
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Tema 5.1 IlepBooOpa3zHast u UHTErpa
Tema 6.2 Tena BpaieHus

Tema 7.1 Crenenu 1 KOpHHU.

Tema 7.3 Jlorapudmuueckas QyHKIIHS

Tema 3.2 IlpouszBoanasi pynkumnu. I'eomerpuyeckuii, GuanvecKuii CMbICJI
3ananue 1. Haxoxnenue npon3BOoAHBIX QYHKIIUH.
3ananue 2. Haxoxenue npon3BOAHBIX (DYHKINN, HCTIONB3Ys MpaBuiIa
nuddepeHIIMPOBaHHUS.
3aganuel. YpaBHEHUE KacaTelIbHOW B TOUKE.
Bpewms BoinonHeHue — 45SMUHYT

Bapwuanr |
1. Haiita npom3BoIHYO QYHKIHU:
2 _ 1. 6
y axt = ) (7).
3) e*cosx; 5) vl
sinx’

y y 3
Haiitu 3Hauenne nponssonuoi pyrxunn f(x) = 1 — 63/x B Touke X, = 8.
3anucath ypaBHeHue KacatesbHoii k rpaduxy dynxuuu f (x) = sinx — 3x + 2 B touxe x5 = 0.

x+1
Haiitu 3Ha4eHuUs X, MPU KOTOPBIX 3HAYCHUE MPOU3BOIHON (YHKIIMU f (x) = 213 PaBHO HYIIIO.
X

Y — 2
Haiitu Touku rpaduxa Gyukuun f(X) = x3 —3x2%8 KOTOPBIX KacaTelibHas K HeMY IapajiesIbHa OCH

abcmucce.
B kakux Toukax KacaTelbHas K rpaguky GyHkuun y = 4x°-5 o6pasyer yron ¢ ocbto Ox, paBHblii 4507
7. C2.Ipsamas y = 4x —3 sBnseTcs KacaTenbHoil k napadone f(X) = 6 — 2x + x%. HaiiTu KoOpAUHATHI TOUKH

KacaHMsl.
Bapwuasr Il
Haiiti npon3BoHYI0 (QYHKIMH:
3 1. 8
1) 2x — 2) (£+ 13) ;
7
3) e*sinx; 2) 3*

cosx’
1

1
HaiiTu 3navueHne mpon3BoHON HYHKITUU f (X) =2— \/_E B TOUKE X = "

3amicaTh ypaBHEHHE KacaTeIbHOH K TpaduKy QYHKIMN f (x) = 4x — sinx + 1 B touke Xg = 0.
1-x
Haiityi 3HaueHHs X, TP KOTOPHIX 3HAYEHHE NPON3BOTHON (DyHKIIUH f (x) = 718 paBHO HYIIIO.
X

Haiitu Touku rpaduxa dyuxuun f(xX) = x3 +3x2,8 KOTOPBIX KacaTelibHasl K HeMY IapajuiesibHa OCH

abcrmucce.
6. B xakux Toukax KacarenbHas K rpaduky GyHKIME y = —5x? +x +4 ob6pasyeT yroa c ocbto Ox, paBHblii 135°?
7. Hanummire ypaBHeHue KacatenbHoii k rpaduky Gynkmun  f(x) = 2x2 —3X, eciu kacaTeibHas napajienbHa

npsmMod  y =x —3.
MeToauka BbINOJHECHUS
PaGoTta cocTouT u3 2 BapuaHTOB OJTHOTO YPOBHS CIOKHOCTH. Beero 7 3amanuii, Ha

HAXOXKJIEHUE TIPOM3BOJHON pa3IUYHOTO BUJAa (GYHKIWNA, HAa TEOMETPHUYECKUI
CMBICIT TIPOU3BOAHON. KaXIplii CTyJEHT MOJy4yaeT BapuaHT, BpeMsl paboThl 45
MHHYT.

Kpurepuu ouenuBanus:
- OLIEHKa «OTJIMYHO» BBICTABISETCS OOYy4aroLIEMYCs, €CIM BBIIOJIHEHO BEPHO 7

3alaHui, paboTa akKypaTHas, TOMyCTUMa OJHAa HETOYHOCTh;



- OLIEHKa «XOpOLIO», €CIIM BBIIOJHEHO BEpHO 6-5 3amaHusi, paboTa akKyparTHasd,
JIOTyCTHMa OIHA HETOYHOCTB;

- OLICHKA «Y/I0BJIETBOPUTEIIBHOY, €CIIU BBIIIOJHEHO BEPHO 4 3a1aHNUS;

- OLICHKA «HEY/I0BJIETBOPUTEIIBHOY, €CIIN BBIIIOJIHEHO MEHEE 4 3aJaHU.

Tema 5.1 IlepBooOpa3Hasi U HHTErpaJl
Haxoxnenue HeompeneneHHbIX HHTETPaJIOB, BBIYUCICHHUE ONPEICICHHBIX

UHTETPAJIOB, HAXOXKJICHHUE TIoMaAe pUryp, orpaHuYeHHBIX JTUHUSIMH.
[lepBas yacTh pabOTHI
1 BapuanT 2 BapuaHT

1. llokaxure, uro Qynxkuus F(x) =2+ 2 +sinx+1 na | 1. Tlokakute, uto ¢yukuus F(x)=3 ¢>*+3x’—sinx—1 Ha
BCEHl YHCIIOBOH NpAMOil sBAseTCs MepBooOpasHOH  juis Bcell 4HCIOBON NpAMOil sBNseTCs TnepBooOpazHOil s
(dyHKLHH fix)=4 /*+6x" +cosx. (yHKUHH fix)= 6/ +6x—cosx.

2 Jina dyskman F(x)=6(x+ 1P +3(2x— 1Y —4x—cos3x | 2. lna dyskmn  f(x)=4(x—1)*—4(2x - 1)’ + 5x + cos 2x

HailauTe mepsooOpasHylo, rpaduk  KOTOpOHl  MPOXOAUT HailquTe mepBooOpasHyr, rpaduk KOTOPOH MPOXOAMT
uepez Touky M (0;-1). uyepes Touky M(0;1).
3. Beluuciure ClenyrolmHe HHTErpasl 3. BelunciauTe cheaylollHe HHTerpaisl :
2 [ 1 i 1 2 5 2 1 i 1
fdx; —dx; —dx; “dx —dx; —dx;
a) Jl'z_r X B) -[xl X c) _][x X, a) '.[3x X: B) '.[ < dx; c) 1[1 X :
d) I sin 2x dx ; e) f%dx d) I sindx dx ; e) _[J; dx ;
0 1V i I
4. Haiigure nnowans (Urypel, OrpaHU4eHHON JTHHUAMH : 4. Haiinute nnowans (Urypsl, OPaHHYEHHOI JIHHHAMY :
Q) y=—-x’-2x+8 u oce0 OX; a)y=-x"-x+12 u ocs0o OX;
B) y= X +2 n  y=I11. By=x+1 u y=5.
Bropas yacts paboTsl
Bapuanr 1
1 [xdx 16. [ Vx7dx 2. [ 4
2. f xz dx 17 E . Vx
3. [xSdx IRz 27. [ 4sinxdx
4. [2dx 18. j—; 28. [ 2cosxdx
' dx 2dx
5. f6XdX 19. f3_x2 29. fcoszx
1 3d
6. [5tidt 20, [l 30. [
7. f(3—x)dx o 31. (1 + cosx)dx
8. [(4x — x?)dx 2L )R 32. [(2 - 3sinx)dx
9. [5(x—2)dx 22, [3Z 4y 33. [(3x? — 2cosx)dx
3 4x
10. | (82x + 4x — 7)dx 2. [ g 34, | (coszzx - Si;x) dx
11. [x2(1 + 3x)dx Y~ 35. [ 3etdu
2 2 a4 .
2 fors e
. x — X
14. [x(3 — x)%dx 337) dx 37. J(x —5e¥)dx
' 2 F3x? 38. [(2ef — 3cost)dt

2t



40. [ (2-x)dx
6dx
a1,
3dx
42. fwﬁ
Bapuant 2
1. [xdx
2. [x3dx
3. [x®dx
4. [3dx
5. [ 5xdx
1.3
6. [;tidt
7. [(4—-x)dx
8. [(5x —x%)dx
9. [3(x-3)dx
10. [(4x3 +8x — 2)dx
11. [ x2(1 + 4x)dx
12. [(x —2)%dx
13. [4(3x —2)%dx
14. [ x(5 —x)%dx
15. [ 2¢/xdx
16. [ Vx2dx
17. [
dx
18. =
dx
19. e
Bapuant 3
1. [ xdx
2. [x®dx
3. [x%dx
4. [4dx
5. [ 3xdx
6. [5tddt
7. [(5—x)dx
8. f(3x—%x2) dx
9. [2(x—2)dx

e =
o Ul A WN RO

e
© © N

. f(4x® 4 2x — 5)dx
. [ x%(1 + 5x)dx

- f(x = 3)2%dx

. [ 2(4x — 1)2dx

. fx(3—x)%dx

. [ 4v/xdx

[ Vx3dx

dx
X2
dx
Vx
dx

Va2

43.
44,
45,

20.
21.

22.
23.
24.

25.

26.

27.
28.

29.
30.

31.
32.
33.

34.

20.
21.

22.
23.
24.

25.

26.

217.
28.

29.

30.

31.
32.
33.

34.

J- 2cos?v+1
cos2v

J- sin?t—2 dx

sin?t

J- e?*+e¥sinx d
eX X

3dx
f44 x

xdx
b

3
fﬂdx

4x

f%dx

2 4
G-+
3W) dx

3
f 2 \/Ex—zsxz dx

=32
f & dx

4sinxdx
J

[ 2cosxdx

f 2dx

cosZx

3dx
J.sinzx
[ (1 + cosx)dx
J(2 — 3sinx)dx

J(3x% — 2cosx)dx

2 3
- dx
f (coszx sinzx)

f 3dx
4%x
xdx

2%

X
fEdX
f%dx

2 4
G-+
3W> dx
f23\/§—3x2 dx

2

X
x=3x?
f & dx
[ 4sinxdx

[ 2cosxdx

J' 2dx

cos2x

3dx
fsinzx
[ (1 + cosx)dx
J(2 — 3sinx)dx

J(3x% — 2cosx)dx

2 3
- dx
f (coszx sin2x>

46.

47,

35.
36.
37.
38.

39.
40.
41,
42,

43.
44,

45,
46.

47.

35.
36.
37.
38.

39.
40.
41.
42,
43.
44,

45,
46.

47,

[ dx

[

x2+1

[ 3etdu
[2a%d¢

[(x — 5e*)dx
J(2e* — 3cost)dt

3dt

2t
2
f (; - X) dx
6dx
f 1+x2
f 3dx
4/1-x2

f 2cos?v+1

cos2v
f sin?t—2

sin?t

2X 4 X
e?X+eXsinx
[t TP

ex

[ dx

x2dx
J

[ 3et*du
[2a®d¢
[(x — 5e*)dx

[(2et — 3cost)dt
3dt
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MeToauka BbITIOJIHEHUSI:

PaGora coctouT u3 4 BapuaHTOB OJHOTO YPOBHS CIOXHOCTH. Bcero 5 3amanuii, Ha
HaX0XKJIEHUE HEONPEICIICHHBIX HHTETPAJiOB, BBIUMCICHHUE OIPEICICHHBIX WHTETPAJIOB,
HaxXOXKJIeHWEe Tulomaneid (uryp, OrpaHHYEHHBIX JHMHUAMH. B TmocimeaHem 3amaHue
0O0JIBIIIOE KOJMYECTBO HMHTETPAJIOB TO3BOJISECT MPEIOJABATENI0 BHIOpATh pPa3IMYHBIC
BUJBI JUII KOHTPOJISI B pasHbIX rpymnmax. Kaxaplii CTyACHT MoJiydaeT BapHaHT, BpeMs
paboThI 45 MUHYT.

Kpurtepun ouennBanus:

- OIEHKa «OTJIMYHO» BBICTABISIETCA OOYYarOMIEeMYCsl, €CJIM BBIIIOJHEHO BEpHO 53-56
3a/laHuid, paboTa akKypaTHas, JOIyCTUMBI IB€ HETOYHOCTH;

- OLIEHKA «XOpPOILLIO», €CIIM BBIIIOJHEHO BepHO 46-52 3amanus, pabdoTa akKyparHasd,
JOITyCTUMa OJIHA HETOYHOCTb;

- OLICHKA «YyJIOBJIETBOPUTEIIEHO», €CIIU BBINOJIHEHO BEpHO 30-45 3ananus;

- OLICHKA «HEYJIOBJIETBOPUTEIIBHO», €CIIU BBINOJIHEHO MeHee 30 3anaHuil.

Tema 6.2 Tesia Bpamienus
Pemenne 3a1aun Ha BEIYHUCIIEHNE YIEMEHTOB IIWINHAPA, KOHYCA, [Iapa.

1-p1it BapraHT

1. Paguyc nununapa pasen 10 cm. Ceuenue, napauienbHOe OCH LWIMHJPA U yIaJIeHHOE OT Hee Ha § CM,
umeeT Gopmy kBajapata. Halinure niomanb cedeHus..

2. OTHoIIEHHUE IO OOKOBOH MOBEPXHOCTH IMJIMHPA U CYMMBI TUIOIIAJICH €ro OCHOBAaHUH PaBHO
0,6. HaiiquTe miomaap NOJHOW MOBEPXHOCTH LMJIMHJIPA, €CJIM IJIOIIAlb OCEBOr0 cedeHus paBHa 30 KB.
IIM.

3. Xopna ocHOBaHUS KOHyca paBHa ero oOpasywomiedl u paBHa L. Haiiaure miomans moiaHOM
TIOBEPXHOCTH KOHYCa, €CJIH JJaHHas XOp/a cTAruBaer ayry 90°

4. llenTpanbHbIil yron B pa3BepTke OOKOBOI TOBEpXHOCTH KoHyca paBeH 120°. BricoTa koHyca paBHa
42 cm. HaiiiuTe mIomans 0ceBOTo CEueHHs.

5. IlpsmoyronbpHas Tpameuus ¢ ocHoBaHusiMM 5 U 10 cM u Oonbiuelr 60koBoW cTOpoHOH 13 cm
BpalaeTcs BOKpYr O0oJblero ocHoBaHus. HaiinuTe nioria e NOBEpXHOCTH Tella BPALICHHUS.

6. Jluametp mapa pasen 16 cM. Uepes koHen amameTpa 1o yriom 60° k HeMy MpOBEEHO CedeHue
mapa. Haliure miomaas ceyeHus.
2-0ii BapuaHT

1. Beicota mwimHapa paBHa 16 cm. Ha paccrossHun 6 cM OT OocM IWIMHApPA NPOBEIACHO CEYEHUE,
napajuiesibHOe OCH LIMJIMHApa U uMerolee popMy kBajapara. Halinure paguyc quinHapa.

2. OTHOIIEHUE TUIONIAJAX OCHOBAHUS IWIMHIApPA K TUIOMAAM €ro OOKOBOHM moBepxHOCTH paBHO 0,6.
Haiinure miomaas 0oceBOro ceueHus MWIMHAPA, €CIIU IJI0IIAlb €ro MOJTHON MOBEPXHOCTU paBHa 1327
KB. M.



3. Paauyc ocHoBaHus KoHyca paBeH R. KoHIBI XOpabsl ocHOBaHus, craruparomeii myry B 120°,
ABJISIIOTCSL KOHIIAMU JIBYX B3aUMHO MEPHNEHIMKYJSIPHBIX oOpasyrommx . Haligure miomanp MosHOM
IIOBEPXHOCTU KOHYCA.

4. Pa3zBepTKoil OOKOBOW MOBEPXHOCTH KOHYCa SIBISICTCS MOJYKpYr miomaneio 18m kB. cm. Haiigure
IUIOIIA/Ib OCEBOTO CEUCHHS KOHYCa.

5. PaBHOOOYHas Tpamenusi ¢ ocHoBaHUsAMH 4 1 10 cM U BBICOTOM 4 CM BpamaeTcsi BOKpYT OOJIBIIETO
ocHoBaHus. HaliguTe miiomniaab moBEpXHOCTH TeJla BpaAICHUSI.

6. Uepes Touxy cdepsl mox yraom 30° K amamerpy, mpoXodsuieMy depe3 3Ty TOUKy, HPOBEIEHA
IJIOCKOCTh, yIaleHHas oT HeHTpa chepsl Ha 43 cm. Haiimure MIMHY OKPYKHOCTH IHOJTYYEHHOTO
CCUCHMS.

3-uil BapuaHT

1. JluaroHaib OCEBOr0 CEYCHHS IWIMHApPA paBHA 8vV2 1M wu o0pa3yeT ¢ IJIOCKOCTHIO OCHOBAHMS
HWIMH]IPA YTOJl 45°, Haiinure mromnmae motHOM MMOBEPXHOCTHU ITUIUHIPA.

2. Xopna HWXXHETO OCHOBAaHHUA HUIIMHAPA OTCEKACT OT OKPYKHOCTU OCHOBAHHUA AYTY B 1200 OTpCBOK,

COC/IMHSIONIHIT [IEHTP BEPXHEr0 OCHOBAHMS C CEPeMHOI TaHHOM XOpabl, paBeH 4v/2 cM u obpasyer ¢
IIIOCKOCTBIO ocHOBaHHs yron 45°. HaiiuTe miomaas 0ceBOro ceueHus MUITHH/PA.

3. Paguychl OCHOBaHMI yCEUEHHOTO KOHYca paBHbI 3 1 6 cM, a BricoTa paBHB 4 cM. Haitaute momaas
OCEBOT'0 CEUEHUs U IUIOMIAIs OOKOBOIl MOBEPXHOCTH KOHYCA.

4. Yepes aBe oOpasyromiye KOHyca, yrojd MeX/y KOTOPbIMU PaBeH 0, IPOBEIEHO CEYEHHE, OTCEKaloLIee
OT OKPYXXHOCTU OCHOBaHUS Ayry . PaccTosiHMe OT BepIIMHBI KOHYCa A0 XOpPJbI, CTATMBAIOLIEH 3Ty
ayry, paro d. Haiiaure miomia b moTHON MOBEPXHOCTH KOHYCA.

5. PaBHOOGIPEHHBII TPEYrONbHUK C OCHOBAaHHEM D M yrJIOM HpPH OCHOBAaHHMHU (L BPAILIAeTCs BOKPYT
00KOBOI1 cTopoHbl. HaliauTe miomnaib MOBEPXHOCTH Tela, MOIYYEHHOIO IIPHU BPAIICHUH.

6. B mape pamuyca 13 cM mpoBeAeHO ceyeHHe, IUIONIaJb KOTOPOTro paBHa 257 kB. cM. Haiimure
paccTosiHue OT IIEHTpa IIapa JI0 TIIOCKOCTH CEYCHHUS.

4-pIil BapuaHT

1. JInaroHanb 0CEBOTO CeYeHHs IIIMH/PA PaBHA 8 IM M COCTABIAET ¢ oOpasyromeii yron 60°. Haitnure
TUIOMIA/Ib MTOJIHOM MOBEPXHOCTH UIHHIIPA.

2. Xopaa HWKHEr0 OCHOBAaHUS IWIMHApa yaajieHa OT ILEHTpa HWIYKHEr0 OCHOBAaHHS Ha 2\/§ CM H
OTCEKAET OT OKPY)KHOCTH OCHOBaHHSA AyTy B 60°. OTpe3oK, COeIMHSIONNN IIEHTP BEPXHETO OCHOBAHMUS
C OJIHMM M3 KOHIIOB JIaHHOW XOpJbI, 00pa3yeT ¢ OChI0 MUIUHAPA YTOJI 459, Hajiaute miomans 0ceBOro
CEYEHUs [IUINHIpA.

3. Paguyc Oonbliero ocHOBaHHSA, OoOpa3yrolias M BBICOTA YCEYEHHOIO KOHyca paBHbI 7, 5 U 4 cMm
COOTBETCTBEHHO. HaliiuTe miomaae 0ceBOro ce4eHus  Iiolags O0OKOBOM MOBEPXHOCTH KOHYCA.



4. CeueHne KOHyca, MPOBEJCHHOE Yepe3 €ro BEpIIMHY, 00pa3yeT C IIOCKOCThIO OCHOBAHUS yroi P u
[IEpeceKaeT ee M0 XOpJe, CTATMBAIOLICH yroj o M YAAJEHHOM OT LEHTpa OCHOBAaHUS HAa PAaCCTOSHUE
d.HaitnuTe moriap moiHOM MOBEPXHOCTH KOHYCA.

5. PaBHOOEIpEHHBII TPEYTrOJbHUK C OOKOBOM CTOPOHOM D M yriioM mpu BepiinHe 3 BpaliaeTcsi BOKPYT
00KkoBoOM cTopoHb! . HalinnTe miomia s NOBEpXHOCTH TeJIa, OJyY€HHOIO IIPU BPaIlCHUH.

6. JliimHa okpyKHOCTH ceueHus chepol paguyca 10 cm paBHa 167 cM. Haiinure paccTossHEE OT IEHTpa
cdepbl 10 TUIOCKOCTH CEYCHHSL.

S-blif BApUAHT

1. TIpsAMOYronpbHUK BpamiaeTcs BOKPYr OJHOW M3 CBOMX CTOPOH, paBHOW 5 cm. Ilmomanps GoxoBoi
MOBEPXHOCTU UMWJMHJIPA, IMOJYYEHHOTO MpH BpaileHuu, paBHa 100m kB. cMm. Haiigute miomanb
IIPSIMOYTOJIbHHKA.

2. IlapayutenbHO OCH IMJIMHAPA, HA pacCTOSTHUM O OT Hee, MPOBENeHA IIOCKOCTh, OTCEKAIOIIasi OT
OKPY>KHOCTH OCHOBaHMsA JIyry o. JlMaroHanb NOJY4YEHHOIO CEYEHMs COCTaBIseT C oOpasyromien
mHApa yron f. Halioure ruromas moJiHoW NOBEPXHOCTH IHITHHIIPA.

3. Beicota KoHyca paBHa 2+/3 cM. HaiinuTe momans 0CeBOro CEueHHs! KOHYCA, €CIH OHO SBJISETCS
IIPaBUJIbHBIM TPEYTOJIbHUKOM.

4. JlnaroHajib OCEBOIO CEUEHUsl yCEUEHHOro KoHyca paBHa 40 cM M nepneHAUKY/IsipHa K oOpa3yrouieit
KoHyca, paBHO#1 30 cM. HaiiinTe ruomans cedeHust 1 mI0Mab MOTHOH MOBEPXHOCTH KOHYCA.

5. PaBHOOenpeHHBIN TPEYrOJIbHUK C OCHOBaHHEM § CM M OOKOBOI CTOPOHOI 5 cM Bpalaercs BOKPYT
ocHoBaHus. HaiiguTe miiomanb moBEepXHOCTH TeJla, MOTYUYSHHOTO MPU BPAIICHHUH.

6. BepumHel npsiMoyrosibHHKa co ctopoHamu 12 u 16 cm nexar Ha chepe. Haligure miomane cdepsl,
€CJIN PACCTOSIHUE OT €€ LIEHTPA [0 MJIOCKOCTHU MPSAMOYTOJIbHUKA PaBHO 24 CM.

6-oii BapuaHT

1. IIpAMOYTOIBHUK, OZJHA U3 CTOPOH KOTOPOTO PaBHA 5 CM, BPAIA€TCsl BOKPYT HEU3BECTHON CTOPOHBI.
HaiinuTe niomaas npsMOyrojibHUKa, €CIIU TUI0IAaAb O0KOBOM MOBEPXHOCTH IIMIMH]IPA, TOITYYEHHOTO
TIpH BpaIleHuH, paBHa 601 cm?

2. [NapannenbHO OCH IMJIMHPA MIPOBEIEHA MIIOCKOCTh, OTCEKAOIasi OT OKPYKHOCTU OCHOBAHUS AYTY 0.
JlnaroHanps mOMy4eHHOTO CEYeHHsI paBHA P U 00pa3yeT ¢ IIOCKOCThI0 OCHOBAHUS IIMJIMHIPA Yroal f3.
Haitaure niomans NOJIHOW MOBEPXHOCTH LIMIIHHAPA.

3. BricoTa xonyca paBHa 3 cM. HaliuTe muiomnaas 0CeBOro ceueHus KOHyca, €CJIM OHO SIBJISIETCS
MPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.

4. Paguychl OCHOBaHMI YCEUEHHOI0 KOHYCa paBHbI 1 U 7 1M, a JUaroHajlyu 0OCEBOI0 CEUYEHUS B3aUMHO
neprneHuKyIapHel. Haliaure miomanp oceBoro ce4eHus 1 Iiomia/ib NOJHOM MOBEPXHOCTH KOHYCA.

5. PaBHOGEIPEHHBII TIPAMOYTOIBHEII TPEYTOIBHUK C THIIOTEHY30H 5/2 cM BpamaeTcss BOKpyT
rUNoTeHy3bl. HaliuTre miomaas NOBEpXHOCTH TENA, IMTOJIYYEHHOTO TIPH BPALLIEHUH.

6. Bce croponsl kBagpara, mepumMeTp KoToporo paseH 40 cm, kacatotcs cepsl. Haliqute momans
cdepsbl, ecTu pacCTOSTHHUE OT €€ IIEHTPa J0 TUIOCKOCTH KBajpaTa paBHO 12 cM.



MeToauka nNpoBeAeHU:

Pabora coctouT n3 6 BapuaHTOB OJHOTO YPOBHS CIOXHOCTU. Bcero 6 3amanHuii, Ha
peuieHUe 3aJa4d Ha BBIYMCIICHME DJIEMEHTOB IWIMHIApA, KOHyca, mapa. Kaxasii
CTYZEHT I10JIy4aeT BapuaHT, BpeMs padoThl 45 MUHYT.

Kpurepuu oneHuBaHusi:

- OLICHKA «OTJIUYHO» BBICTABIISETCA 00yUalOIIEeMyCsl, €CIIU BBIIIOJIHEHO BEPHO 6 3a/laHui,
paboTa akKypaTHas, JOMyCTHUMa OJHa HETOYHOCT;

- OIICHKAa «XOpOIIO», €CIIH BBIMOJHEHO BepHO S5-4 3agaHusa, paboTa akKypaTHas,
JOMyCTHUMAa OJIHAa HETOUYHOCTb;

- OLICHKA «YJIOBJIETBOPUTEIIBHOY, €CJIN BBITIOJIHEHO BEPHO 3 3a/IaHUS;

- OLICHKA «HEYI0BJIIETBOPUTEIILHOY, €CIIU BBIIIOJIHEHO MEHEe 3 3aJlaHUil.

Tema 7.1 CreneHn U KOpHH.

1 Bapuanr
-9

W B BU/JIC CTCIICHU C OCHOBAHUEM a.

1. I[IpencraBbTe BhIpaxeHHE

. , 5
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NG B.— B.m I.
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4

4. Pemute ypaBHeHue: Vx + 1 = 2.

5.

6.
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=|%

2
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Haiinure 3HaYeHUE BRIpOKCHUS 2v2 - 5vV3 -6
8-100™
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—
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. [IpencraBeTe BRIpakeHue (a B BUJIE CTEIIEHU C OCHOBAHHEM a.

. ’ 4
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Va 2 4 2\/—
A TR b3 55 DS
-15
3. Haiinute 3HaueHUE BBIPAKEHUSA —— = IpHu X = l

(x3)~*
2. Pemmre ypasuenne: VX — 2 = 1.

4
5. Paziioxxure Ha MHOXUTENU: a3 — 5

6. Haiiute 3Hauenue Beipaxenus 3v2 - 410 - V5
. 436"

7. YmpocTute BbIpa)KeHHE: ZnsgInTE

MeToauKka BbINOJHEHHUA:

PabGoTa coctoutr m3 2 BapuWaHTOB OJHOTO YPOBHS CJIOXHOCTH. Bcero 7 3amanuii, Ha

HaxXOXXJEHUE 3HAUYCHUU C KOPHIMHU, Ha YNPOIICHHE aIreOpandecKrX BBIPAKECHUM.

Kaxnp1il cTyIeHT nofTydaeT BapuaHT, Bpemsi paboThl 45 MUHYT.

Kpurepuu onenuBanus:



- OLIEHKA «OTIMYHO» BBICTABISETCS 00yUaIOIIEeMyCsl, €CIH BBIIIOJIHEHO BEPHO 7 3aaHuil,
paboTa akKypaTrHas, J10IyCTUMa OJIHA HETOYHOCTB;

- OIICHKA «XOpOILIO», €CJIM BBINOJHEHO BEpHO 6-5 3amaHus, paboTa akKypaTHasd,
JOIyCTUMAa OJIHA HETOYHOCTb;

- OLICHKA «yJIOBJIETBOPUTEIILHO», €CIIN BBIIIOJHEHO BEPHO 4 3a1aHUS;

- OLICHKA «HEYJIOBIETBOPUTEIIBHO», €CIIU BBIIIOJHEHO MEHEE 4 3a1aHUN.

Tema 7.3 Jlorapupmuyeckas pyHkuus
BrinmonHenune ynpakHeHUN Ha HaX0XACHHE Jorapru(MoB, YIIPOIIEHUE BRIPAXKEHUH,
HaXO0XKJCHHE 00JIaCTH ONpeeICHHs

Bapuanr 1. Bapuanr?2.

1.Halinute 3Haue€HNUE BBIPAKCHUS: 1.Halinute 3HaueHHUE BBIPAKCHUS:

al0-7 lor% 6;p7 10973 4 25l00sV11, alg-3 10932, g; B9 10993 4 361006V13,
2.Pelute ypaBHEHUE: 2.Pemnre ypaBHEHUE:

logs(x—4) = 2. log,(x+4) = 2.

3. Haiinute o6nacth onpenenenus QyHKIUU: 3. Haitnute obnacth onpenenenus QyHKINU:
V=log;(2x*> — 13x + 20) — 1; V =1log;(9x? — 30x + 25) + 7;
V=log,_(x + 2). VY =log,,3(3 — x).

MeToauka BbINOJTHEHUS

PabGoTa cocTouT U3 2 BapuaHTOB OJTHOTO YPOBHS CI0XKHOCTH. Beero 3 3aganuii, Ha
BBHITIOJIHEHHUE YIIPAKHEHUIM HAa HaXO0K/IEHUE JIOrapu(MOB, YIIPOIICHUE BbIPAKECHUI,
HaxoXJeHue o0aacTu onpeaeneHus. Kaxapiii CTyIeHT MoJly4aeT BapuaHT, BpeMs
paboThl 20 MUHYT.

Kpurepuu onenuBanus:

- OLICHKA «OTJIUYHO» BBICTABIISICTCA 00yUalOIIEeMyCsl, €CITU BBIIIOJIHEHO BEPHO 6 3a/laHuUi,
paboTa akKyparTHasi, IOMyCTUMa OJIHa HETOYHOCTb;

- OLIEHKA «XOPOIIO», €CJIM BBIIIOJIHEHO BEPHO S5 3a7aHus, padoTa aKKypaTHasi, J0IMyCcTUMa
OJIHa HETOYHOCTb;

- OLIEHKA «YyJIOBJIETBOPUTEIILHO», €CIIM BBITIOJHEHO BEPHO 4-3 3a1aHus;

- OLICHKA «HEYJIOBJIETBOPUTEIILHO», €CJIU BBITIOJHEHO MEHEE 3 3a/IaHUM.

IIpakTHYeCKMH KOHTPOJb B (opMe 3alUUTHI MAKETOB TIeOMETPUYECKHX TeJl
MPOBOAUTCA 110 CJACAYIOLIUM TeMaM:

Paznen 6. MHOrorpaHHHMKY U TeJla BpaIlEHHUS.

MeTtoauka nposeaeHust

CryneHTaMm BBIIAIOTCS 3aJaHus I JgomarHed pabotel. Kaxnapli CcTyAeHT B
MEPUOJI U3YUYEHUSI TAHHOTO pas3fiesia JOJDKEH OTYUTHIBATHCS IEpell MpenoaaBaTeIeM B
BUJE BBIIIOJHEHHOTO CBOMMHM pPYKaMH MaKeTa KOHKPETHOTO TI€OMETPHUYECKOro Tera.
3amuTa BBIMOJHEHHBIX pPa0OT MPOXOJUT HAa YypOKE MO JaHHBIM TEeMaM WJIA Ha
KOHCYJIbTAlIMM 1O AUCHUIIIMHE. KaXIblii CTyJIEeHT BbIOMpaeT WHAWBUIYATbHBIA BU]T
MHOTOTPaHHHKA.



KpuTtepun onleHnBaHUsA MaKeTa reOMeTPHYECKOTI0 TeJla:

- OLICHKAa «OTJIMYHOY» BBICTABJISIETCS 00YYaIOIIEMYCsl, €CJIM MaKET Fr€OMETPUUYECKOro Tena
COOTBETCTBYET TpeOyeMOMY BHUJYy, YCTHBIM OTBET O CBOMCTBaX JAHHOTO TeJa MOJHBIM.
Marepuan npopabotad. CTyJeHT pa30upaeTcsi B JaHHOM BOIPOCE.

- OLIEHKA «XOPOILO», €CIU MAaKEeT T€OMETPUYECKOTO Tella COOTBETCTBYET TpeOyemMomy
BUJTY, HO UMEIOTCSI MUHYChI B U3TOTOBJIEHUH, YCTHBIM OTBET O CBOMCTBAX JAHHOTO Telia ¢
UCIIOJIb30BAaHUEM MaTepuasoB (pacreuyaTaHbl TMoOJCKa3ku). Martepuan mnpopaboTaH.
CryzneHT pa3Oupaercs B JAHHOM BOIPOCE.

- OLIEHKAa «yJOBJIETBOPUTEIBHO», €CIM MAKET I'€OMETPHUYECKOr0 Tela COOTBETCTBYET
TpeOyeMoMy BHJYy, HO M3TOTOBJEH HE aKkKypaTHo. Matepuan npopaboran. CTyAeHT HE
MOKET OTBETUTH Ha BOIIPOCHI 10 TEME;

- OLIEHKA «HEYJOBJIETBOPUTEIBHO», €CIU MAaKET I'€OMETPUYECKOIrO Teja MMEETCs, HO
YCTHO CTY/ICHT OTBETUTH HE MOXKET.

IIpakTH4yecknii KOHTPOJIb B (popMe pa3dopa NPoOJIeMHOM CUTyallUU IPOBOAUTCS 110
cJIeayrouie Treme:

Tema 3.1 Ilocsie10BATEJILHOCTH.
O6paTI/IMCH K CJ'IGJIYIOH_II/IM anMepaM YUCIIOBbBIX HOCJ'IGI[OB&TCJ'ILHOCTGIZI

1,2,4,8, 16, 32, 64, 128, ... (1)
5,7,9,11,13,15,17, 19, ... (2)
1,4, 9,16, 25, 36, 49, 64, . (3)
1, V2, 3,2, V5, 6, V7 2V2,... (4)
1 234567 8
2'3'4"5'6" 7787 9" (5)
2,0,-2,-4,-6,-8,-10, -12, ... (6)
1!_1511 1_!1! _!l!l!"'

2°3°4'57 6 7 8 (7)
]'!_1!3!1!5! l!T!l!"'

2047 e T8 (8)
ls'lsl:'l:l:'l:l:'l:'"

37 3°5° 577 7 9)

21 41 6 1 8
3737575777797 (10)

BHuMareapHO MOCMOTpUTE Ha 3TU TpUMEpHL. YTo y HUX 0o011ero?
Moruu Obl BBl HalIUCaTh, HATPUMED, JAECBSITHIE YWICHBI?

MeToauka npoBeleHUsI: YCIOBUE 3a7]a4M BBIIAETCSA CTYyACHTaM JJIsl PEIICHUS Ha S-
10 munyt. /lanHas 3amada 0XUJAaeMO BBI3OBET 3arpyaHeHHE. C TMOMOIIBIO JAaHHOU
3a/laud, KOTOpash MPEJCTaBISeT MJisi CTYJASHTOB TMPOOJIEMHYIO CHUTYallMiO CIEIyeT
oOpucoBaTh KpyT 3ajiay, pPelraeMblXx C TMOMOIIBIO TOCTIe0BaTeIbHOCTENH. Takxke I1eb
pazbopa cuTyalluu — OOPHCOBATh AJTOPUTM PEIICHHS] TAaKUX 3aJa4 Ha KOHKPETHOM
MIPUMEPE, BOBJIEKAS] CTYAEHTOB BO BBEJICHHE HOBOI'O Marepuania.

Kpurepuu oueHuBanus:
Tak kak naHHas (opMa KOHTPOJISE OTHOCUTCS K KOHTPOJIIO (hOPMHUPYIOIIETO XapakTepa,
TO KPUTEPUATIBHOCTH OLIEHOK BBIBOJUTCS C LIE€JIbIO TTOOIIPEHUSI pa0OThI CTY/ICHTOB:



- OIICHKA «OTJIMYHO)» BBICTABISETCS OOYy4aloOLIEMYCs, €CIIM CTYIAEHT y JOCKHM OTBEYAEeT
paBUJIbHO, APTYMEHTUPYET CBOIO Mo3uuio. CTyAeHT pa30upaercs B JaHHOM BOMPOCE;

- OIIEHKA «XOpOUIO», €CJIM CTYAEHT AKTUBHO OTBEYAET Y JOCKH, BBIIOJIHSISA YIIPAaKHECHHUS,
apryMEHTHUPYET CBOO MO3UIINIO, HO HE TOYHO.

KoMmmiekcHblii KOHTPOJL B ¢opMe OleHKH PpadoThl CTYAEHTOB B TIpyIIie
NPOBOJAUTCS MO CJAeAYIOIIMM TeMaM:

Tema2.2 [Ipocreiimme TPUTOHOMETPUYECKUE YPABHEHUS, UX PEILICHUE.
Tema 2.3 TIpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHHI.
Tema 6.2 Tena BpaiiieHus.

Tema2.2 IIpocreiiine TPUrOHOMETPUYECKHE YPABHECHUS, MX PELLICHHE.

3amanus rpynnam (1o psiiaM): peuieHue TPUTOHOMETPUUYECKUX YPAaBHEHUHN C TIOMOIIBIO
OCHOBHBIX TPUIOHOMETPUYECKUX COOTHOLICHUM, PpEIICHHE TPUTOHOMETPUUECKUX
YPAaBHEHMM C  IIOMOLIBIO  3aMEHBbl  IIEPEMEHHOM,  pPEIICHHWE  OAHOPOIHBIX
TPUTOHOMETPUYECKUX YPABHEHUM.

MeTtoauka npoBeeHus: CTYJACHTBI pa3JeleHbl o rpynnam (1o psaam). B kaxnoit
IPYIIIE  pAacCMaTpPUBAIOTCA  INPUMEPHI  COOTBETCTBYIOIIUMX  METOJOB  PEIICHUsA
TPUTOHOMETPUUECKUX YpPaBHEHUH, CTYAEHTHI COO0Olla NOAO0MparoT oOlee MpPaBUIIO
pelIeHns T TaHHOTO BHUJ1a YpaBHEHUH. Jlajiee OJIMH MPEICTABUTEND OT KAXKAOU TPy
Ha JIOCKE OOBSCHSET NJIsl BCEX CTYACHTOB IMpaBUJIAa PELICHUS ypaBHEHHUS CBOETO BHUAA,
JUIsL TIPUMEpa pelaeT NMpeIJIoKEHHBIM IPEnogaBaTeaeM MpuMep. TOBapHIy MO rpynmne
MOTYT JOIIOJIHATh, TOMOTaTh.

Tema 2.3 IIpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAKEHUIA.
3ajaHus rpynmnam: HaxoXKICHHE 3HAYeHHH TPUTOHOMETPUYECKUX (PYHKIMI OJIHOTO
apryMeHTa C pa3HbIMH Ha4aJIbHBIMH YCIOBHUSIMU.

MeTtoanka npoBeleHHsi: CTYACHTHI pa3/elieHbl o rpynnam (mo 4-5 yenoseka). B
KOKIOM Tpynme paccMaTpUBAKOTCS 3aJaHUs C COOTBETCTBYIOIIMX HAYaJbHBIMHU
YCIIOBUSIMHU, CTYJIEHTBI COOOIIAa MOAOUPAIOT TPUTOHOMETPUYECKHUE COOTHOILUEHUS IS
peuieHus JaHHOTO 3aaaHus. Jlajee OMH MPEACTAaBUTENb OT KaXKIOM IPYIIIBI HA JIOCKE
OOBSICHSIET AJIl BCEX CTYJEHTOB pPELICHHE CBOErO BHJA 3a/aHus. ToBapuUIM MO Tpymmne
MOTYT JAOMOJHSTh, IOMOTaTh.

Tema 6.2 Tesia Bpamienus
3aganus rpynnam (1o psjiam): MWIHHAP, Iap, KOHYC.

MeToanka nmpoBeAeHusi: CTYJICHTBI pa3JiefieHbl o rpynnaM (o psiaam). B kaxmon
rpynmne pacCMaTpUBaIOTCA CBOMCTBA COOTBETCTBYIOIIMX TEJI BPAILLCHUS, BUIbI CEUCHUH,
CTYJIEHTHI COOOIIa MOAOMPAIOT OMpPECIICHNE, CBOWCTBA, BaXKHBIC JJIS PEHICHUS 3ajad,
PELIAIOT 3JIEMEHTAPHYIO 33J]a4y Ha JaHHOE Teo. Jlajiee oauH NpeIcTaBUTENb OT KaXI0U
TPYIIBI HA JOCKE OOBSCHSAET JUIsl BCEX CTYJCHTOB CBOWCTBA Tejla M pEIICHUE 3aayuH.
ToBapuIlM 1O TpyIne MOryT JOMNOJHATh, IOMOTaTh.

Kpurepuu oueHuBaHus:
Tak xak nmanHas ¢popMa KOHTPOJISI OTHOCUTCS K KOHTPOJIIO (POPMUPYIOIIETO XapaKTepa,
TO KPUTEPUATLHOCTh OIIEHOK BBIBOJIUTCS C IEJTHIO TTOOIIPEHUS pa0OThI CTYI€HTOB:



- OIICHKA «OTJIMYHO)» BBICTABISETCS OOYy4aloOLIEMYCs, €CIIM CTYIAEHT y JOCKHM OTBEYAEeT
NpaBUIBHO, APTYMEHTUPYET CBOIO Mo3uiuio. CTyAeHT pa3OupaeTcsi B JaHHOM BOIIPOCE;

- OIIEHKA «XOpOUIO», €CJIM CTYAEHT AKTUBHO OTBEYAET y JOCKH, BBIIOJIHSISA YIIPAKHEHUS,
apryMEHTHUPYET CBOO MO3UIINIO, HO HE TOYHO.

KoMmiiekcHblii KOHTPOL B ¢opMe 3alIMTHI MpPe3eHTANMH NPOBOAMTCH 10
CJIeyIOIIUM TeMaM:

Tema 3.1 [lociienoBaTeIbHOCTH
[Ipe3entanus Ha Temy «llocienoBaTeIbHOCTI.

Tema 8.3 DiieMeHTHI KOMOMHATOPHKH.
[Ipe3enTanus Ha TeMy «IIEMEHTb KOMOMHATOPUKIY.

Tema 9.1 YpaBHeHNs 1 HEpaBeHCTBA.
IIpe3enranus Ha TeMy «Buabl ypaBHEHUI.
TpeOoBaHue K Mpe3eHTANMAM:

e [IlpeseHTtanus He J0JKHA ObITH MeHbIE 10 craiios.

e [lepBbIii TUCT — 3TO THUTYNHHBIA JIUCT, HA KOTOPOM OOS3aTEIBHO JOKHBI OBITh
IpE/ICTaBIICHbl: Ha3BaHHE, HAMMEHOBAHHWE KOJUIE/KA; (PamMuius, UMs, OTYECTBO
aBTOpA.

e (CllenyronmM ClaioM JOJKHO OBITh COJIEp)KaHHe, Te MPEICTaBICHbI OCHOBHBIE
aTanbl (MOMEHTHI) TeMbl Npe3eHTanuu. JKenarenbHO, 4YTOOBI U3 COAEpKaHUs IO
TUIIEPCCHIIKE MOKHO MEePEeHTH Ha HEOOXOJMMYIO CTPAHUIY M BEPHYTHhCS BHOBH Ha
coJiepKaHue.

e JluzaifH- JproHOMHYECKHE TPEOOBAHMS: COYETACMOCTh I[BETOB, OTPAHHMYCHHOE
KOJIMYECTBO OOBEKTOB Ha Claiie, IIBET TEKCTA.

e Pucynku, pororpadun, muarpamMmbl JOIKHBI ObITh HATTISHBIMA U HECTH
CMBICJIOBYIO HAarpy3Ky, COMTPOBOXKIATHCS HA3BAaHUSIMU.

e 3o0paxenwus (B popmare jpg) sydiie 3apaHee 00padoTaTh IS YMEHBIIICHHS
pasmepa ¢aiina.

e Pasmep oxgHoro rpaduueckoro oobekTa — He O6oJiee 1/2 pazmepa craiiaa.

e (COOTHOIIIEHHE TEKCT -KapTUHKHU — 2/3 (TeKCTa MEHBIIIE YeM KapTUHOK).

® TOCJIEHUMHU CIalJaMu ypOKa-TPE3CHTAUU JIOJDKHBI OBITh TJIOCCAPUM M CIIHCOK
JTUTEPATYPHI.

MeToauka mNpoBedeHHsI: TPE3CHTAIMS BBITIOTHACTCS CTYJCHTAaMH B paMKax
BHEAyJIUTOPHON CaMOCTOSITEILHOW pa0oThl. 3ammTa TPE3CHTAIMHd IPOUCXOIUT B
kaOuHeTe MaremMaTka BO BpeMs HW3YYCHHS OOO3HAYEHHBIX TEM W BO BpeMs
KOHCYJIbTAIMH 10 JUCIUIUIHE. KaXKapli CTYyIeHT JEMOHCTPHUPYET CBOIO paboTy, KpaTKo
XapaKTepu3yeT COOOIEHUEM.

Kpurepuu ouenuBanus:



- OLIEHKAa «OTJIMYHO» BBICTABISIETCA OOYYarOIIEeMYyCsl, €CIU IpPEe3eHTaLus
COOTBETCTBYET BCEM IpaBuiiaM O(pOpMIIEHHS, YCTHBIA OTBET MOJIHBbINA. MaTtepuain
npopaboran. CTyAeHT pa3dupaercs B JaHHOM BOMPOCE;

- OLIEHKAa «XOpOIIOY», €CIU MPE3CHTalUs COOTBETCTBYET TPEOOBAHUSAM, HO
UMEIOTCSI MUHYCBI B O(DOPMIICHHH, YCTHBIA OTBET C HUCIIOJIH30BAHUEM MaTEpHaIOB
(pacnieuatansl nojckasku). CTyaeHT pa30upaeTcs B JaHHOM BOIPOCE;

- OLIEHKA «YyJIOBJIETBOPHUTEIILHO», €CJIU Npe3eHTalsd MPaKTUYECKU
COOTBETCTBYET TPeOOBaHUSAM, HO UMEIOTCS HEAOYeThl B odopmieHu; MaTepuan
npopaboTad. CTyI€HT HE MOXKET OTBETUTH Ha BOIIPOCHI 110 TEME;

- OLIEHKa «HEYJOBJIETBOPUTEIBHO», €CIIM IPE3EHTALMS UMEETCS, HO YCTHO
CTYJIEHT OTBETUTh HE MOKET. MaTepuasl B3sT U3 UHTEPHETA.

KoMmiiekcHblii KOHTPOIb B (opMe OLEHKH [eJI0BOl HIPbl NPOBOAUTCH 0
cJIeayrouie Treme:

Tema 1.3 UncaoBbie pyHKIIUN.

Meroanka npoBeleHUsi: CTYACHTHl pa3zdouBarorcs 1no 3 rpymmam. [pynmbsl — 3T
AKOHOMMYECKHE OTAENbI B OpraHu3aluaX. JKOHOMUCTAM JIAHO 3aJHUE MMPOCUUTATh KOTJa
yaoOHee 3aKylNUTh KUPIUYUM B TPEX CTPOUTENbHBIX MarazuHax. KaxIplii marasuH
MPEJCTaBIIACT 3aBUCUMOCTD MPOJaX KUpIHUYa B IEPBOM J€Ka/ie MECsIa B BUJIE KyCOUHOM
¢dbyukuu. Kaxpgas rpynna ctpouT cBoM rpaduk (GyHKIMU, MPOBOJUT UCCIEIOBAHUE U
JielaeT aHAJIUTUYECKUE BBIBOJABI, KOTJA JKE€ BBITOJHEE BCETO KYNUTb KUPHUY IS
OpraHu3aLMH.

Baxkno, 4T0oOBI 00y4aronmecs: CaMOCTOATENIBHO MPUIILUIM K BBIBOJIAaM MO SKOHOMHYECKUM
BOIIPOCaM.

Kpurepuu oueHuBaHus:
Tak xak nanHas ¢popMa KOHTPOJISI OTHOCUTCS K KOHTPOJIIO (POPMUPYIOIIETO XapakKTepa,
TO KPUTEPUATILHOCTh OIICHOK BBIBOJIUTCS C IEJIBIO TTOOMIPEHUS pa0OThI CTYICHTOB:
- OIIEHKA «OTJIMYHO)» BBICTABISETCS OOYYaIOIIEMYyCs, €CJIM CTYACHT Y JOCKH OTBEYaeT
MpaBUJILHO, APTYMEHTHUPYET CBOIO no3uIuio. CTyAeHT pa3dupaercs B JaHHOM BOTIPOCE;
- OIIEHKA «XOpOUIO», €CJIM CTYACHT aKTUBHO OTBEYAET y JOCKHU, BBIMIOJIHSIS YIIPAa)KHEHUS,
apTYMEHTHUPYET CBOIO MO3UIINIO, HO HE TOYHO.
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JK3aMeHAllMOHHAs padoTa mo TucHuIInHe «MaTemMaTuka

1 BapuaHnT

1. Ons ornpaBuna SMS-coo0IIeHHsST C HOBOTOJIHUMU TMO3JIpaBieHUussMA cBouM 14 npy3esm. Ctou-
MOCTh 0JHOTO SMS-coobmienust 1 pyons 30 komeek. Ilepen ormpaBkoit cooOmieHust Ha cuety y Omnm
obu10 77 pyoneit. Ckonbko pyoseit ocranercst y Onu mociie OTHpaBKH BCEX COOOIICHUN?

2. Ha nuarpamme mokaszaHo pacrpe/iesieHue BbIIUIaBKY IIMHKA (B ThICsiuax TOHH) B 11 cTpanax mupa
3a 2009 roa. Cpeaun mpencTaBICHHBIX CTpaH MEPBOE MECTO MO BHIIUIABKE IIMHKA 3aHUMalI0 Mapokko,
oauHHaaaroe Mecto — bonrapus. Kakoe mecto 3anumana ['peuns?
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3. Haiigute miiomaap 4eTbIpexyroibHUKa, H300paKeHHOr0 Ha KJeTyaToil Oymare ¢ pa3MepoM KJeT-
ki 1 cM X 1 cm (cM. puc.). OTBeT aaiiTe B KBaJIpaTHbIX CAaHTUMETPAX.
4. ®abpuka BelllyckaeT CyMKU. B cpennem Ha 200 kauecTBEHHBIX CYMOK NPUXOAUTCS YETHIPE CYMKHU
CO CKpBIThIMU JlehekTamu. Haliiute BEpOSITHOCT TOrO, UTO KYIJIEHHAs! CyMKa OKa)KETCsl KaUeCTBEHHOM.
Pe3ynbpTat OKpyriaure 10 COTHIX.

5. Pemmure ypaBHenue V 6+5x=x . Ecniu ypaBHeHue umeeT 6ojiee 0HOrO KOpHS, B OTBETE 3allu-
IIMTE MEHBIINN U3 KOPHEH.
3

1
6.Haiigute kopens ypashermst | 2X 30 3,

- oA 44/33

= —,
T 7. B tpeyronpauke ABC yron C pasen 90°, 33 AB =7. Haiigu-
o~ meBC

- /—| - 8. B tpeyronsunke ABC yron C pasen 90°,AB = 25, BC = 20. Haiiaure COS A

o] 2 .
'/ - \/ - 9. Ha pucynke n3zobpakeH rpapuk Npou3BOJHON (PYHKIIMU f (x), olpeseIeH-

HOW Ha MHTEpBaje (—9:2) Haiinute npomexxyTku yObIBaHUS (DYHKIMU f(x). B
OTBETE YKXXUTE CYMMY LEJIBIX TOUYEK, BXOJSAIIUX B 3TH IPOMEKYTKH.
10. O6wem mapa paseH 18 432 7. Haiinute ruiomazs ero IOBEpXHOCTH, JeJICHHYIO Ha 7T.

11. Haiinute o0beM MHOTOrpaHHHUKA, MU300pa)XKEHHOTO0 Ha pU- CYHKE
216 3w
_ cosQt = —— ., ac | —=;2rn
12. Haiimare S SIN & ecin 5 " 2
3cosax —4sino
13. Haiimure 28in @ — 5¢0s O, ecym (& & = 3,
_ 3 2 _
14. Haiinute Haubonpliee 3HaYeHnEe PYHKLIUU y=x"+8x"+16x+7 Ha OTpE3KE [_ 11; _3].
1
I +ctg2x = o (3_7: —2x) :
15. a) Pemmre ypaBHeHue 2
T
2s]
0) YKaxxuTe KOPHU ATOT0 YpaBHEHUS, IPUHAIICKALIIE TPOMEKYTKY 2

16. Jlnst TpaHCIOPTHPOBKH 3 TOHH Tpy3a Ha 250 KM MOKHO BOCITOJIB30BAThCS YCIYTaMU OJIHOW W3
Tpex pupM-nepeBo3uuKOB. CTOMMOCTb NEPEBO3KH U TPY30MOABEMHOCTH ABTOMOOMIIEH /ISl KaXKIOTO T1e-
peBo3urKa yka3zaHna B Ta0muie. CKoJibko pyOseit mpuaeTcs 3ariaTuTh 32 CaMyIo JCIICBYIO IEPEBO3KY?



Teperos- CTouMoOCTh epeBO3KH OJHUM rpySOHOI[LeMHOSTL aB-
— aBTOMOOMIEM TOMOGHJICl
(pyo. Ha 10 km) (TOHH)
4 110 22
140 2.8
B 160 3,2
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BapHAHT /

1.Ctynent momyunn cBoi mepBblii ToHOpap B pasmepe 800 pyOneir

3a BBIITOJHECHHBIN IEPEBOI. On pe€Iinia Ha BCEC MIOJTYYCHHBIC ICHBI'U KYy- =

392

IINTH GYKGT PO3 4AJid cBOECH YUUTCIIbHULIbL aHTIIMUCKOro s3bIKa. Kakoe 5 6 7 8 11 12 13 14 15 13 19 20 21 22 25 26 27

i}

HauOOoJIbIIIee KOJINYECTBO PO3 CMOXKET KYMUTh CTYACHT, €CIIH yleprKaH-
HBI y HETO HAJIOT Ha J0XOJbl coctaBisieT 13% roHopapa, po3sl ctost 100 pybneit 3a mTyky u OykeT
JOJKEH COCTOSITh U3 HEUETHOTO YKCia LIBETOB?

2. Ha pucyHke KUpHBIMU TOYKaMHU TIOKa3aHa IIEHA 30JI0Ta HA MOMEHT 3aKPBITHsI OUP>KEBBIX TOPTOB
BO Bce paboune U ¢ 5 1o 28 maprta 1996 rona. [1o ropu3oHTanu yKa3pIBarOTCS YUCiIa MEcsIa, 1o Bep-
TUKaJIU — IIeHa yHIUH 3010Ta B foiuapax CLIA. [{ns HarasIHOCTH KUPHBIE TOUKU HA PUCYHKE COEIU-
HeHbl TuHuel. OnpenenuTe Mo pUCYHKY, KAKOTO YKCia IIeHa 30J10Ta Ha MOMEHT 3aKpBITHS TOProB ObLIa
HAaMMEHBIIEH 3a JaHHbINA IEPUO/IL. 7 17 T ]

3. Haiigute 1uiomaas 4eThIpexyroib- HUKa, N300pa)KEHHOTO Ha KJIeT4aTol Oymare
c pasmepoM Kkietkm 1 cmx1 e | | | | (cm.puc.). OTBer naiite B KBaJpaTHBIX CaH-
THMETpPax. lone
4. JTro6a BKiII0YaeT TeneBu3op. TeneBH30p BKIIIOUAETCS HA CIydaiiHOM KaHase. B 3To BpeMs Mo mecTy
KaHaJaM M3 COpOKa BOCHMH IMMOKA3bIBAIOT JOKYMEHTaIbHbIE (ribMbl. HaiiuTe BEepOsSTHOCTH TOTO, YTO

JIro0a IornaaeT Ha KaHall, TA¢ TOKYMCHTAJIbHBIC (1)I/IJ'ILMBI HC UAYT.

5. HaiiauTe KOopeHb ypaBHEHHS ¥ 64 —3x=T1.

Tx—1) 1
. COs ——— = —. . .
6. Haiimute KopeHb ypaBHEHHS: 3 2 B oTBeTe 3aNMIIUTE HAMOOJIBIINHA OTPHIIATEIIBHBIH

KOPEHb.

|

t
7. B tpeyronsanke ABC yron C pasen 90°, . Haiiyiure COS A,

. 8
sind = 17, AB = 17 Haiinure AC.
x(1) = L ios

9. MarepuanbHasi TOUKa JBMXKETCS MPSIMOJIMHEHHO 0 3aKOHY 2 (rme X — paccrosi-
HHUE OT TOYKH OTCUETA B METpax, t — Bpems B CEKyHax, H3MEPEHHOE C Havaja IBWxkeHus). Haiinure ee
CKOpPOCTH (B M/c) B MOMEHT Bpemernu t = 1 c.

10. Konyc Bmmcan B mrap. Paamyc OCHOBaHMS KOHYCa PaBeH paguycy IMiapa.
O06wém mapa paseH 156. Haiiaure 00b€M KoHYyCa.

11. Haiinute o0beM nUpaMubl, BEICOTAa KOTOPOM paBHA 3, a OCHOBAaHHUE — IPSIMO-
YTOJIBHUK CO CTOPOHAMU 5 U 3.

8. B tpeyronpauke ABC yron C paBen 900,

333 2
. 211,222 a= 7
12. Haiigure 3Hauenue ¢ 477" mpu .
2.7 5
13. HaiiguTe 3HaUeHUE BBIPAKECHHUS (6a) -a -a
_ 43 .
14. Haiinute HauMeHblee 3HaueHne QyHKIUU y=13+27x—x Ha OTpE3Ke [_3> 3].

) T
cos2x=sin(x+—|.
15. a) Pemmre ypaBHeHue 2

6) HaiimuTe KOpHU 3TOr0 ypaBHEHHsI, TPUHAIESKAIIETO IPOMEKYTKY [—2m; —7].

16. KnueHT xoueT apeH/10BaTh aBTOMOOMIIb HA TPOE CYTOK JUIs MOE3/IKH MPOTshKeHHOCThIo 600 kM. B
TaOJUIe TIPUBEICHBI XapaKTEPUCTUKU TPEX aBTOMOOWJIEH W CTOMMOCTh WX apeHnabl. [lomMuMo apeHab!
KJIMEHT 00s13aH OIJIaTUTh TOIUIMBO JUIsl aBTOMOOMIIS Ha BCIO Moe3/IKy. Kakyio cymMmy B pyOJisiX 3aruiaTuT
KJIMEHT 3a apeHy U TOIUIMBO, €CJIM BbIOEPET CaMblil JIeneBbIi?

Pacxox Tonjus (1 HA

ABTO Tonauso 100 km)

Apengnas niara (pyo. 3a 1 cyTkn)




A HuzensHoe | 7 3400

b Benzun 10 3500

B Ta3 12 3100
Ilena nuzenbHOTO TOIUIMBA — 21 pyOns 3a nmutp, OeH3una — 23 pyOns 3a jutp, raza — 16 pyOneit 3a

JUTP.




JK3aMeHAUMOHHAs padoTa no AucuuiuinHe «MaremaTtuka» 3 BapMaHT

1. B netHeM Jrarepe Ha Kaxaoro ydactHuka mojaraercs 30 T caxapa B eHb. B marepe 148 yenosek.
CKOJIBKO KMJIOTPAaMMOBBIX YIIAKOBOK caxapa MOHAZ00HUTCs Ha BECh JIareph Ha 5 THEN?

2. Ha rpaduke nokasas npolecc pa3orpeBa JABuUraress jJerkoporo aBromoouist. Ha ocu abenuce ot-
KJIaJbIBA€TCSl BPEMsI B MUHYTaX, IPOLIE/IIEE OT 3allycKa JIBUraTellsd, Ha OCU OpAUHAT — TeMIeparypa
aBuraTens B rpagycax Llenbcus.

o]
Omnpenenure no rpaduky, CKOJIbKO MUHYT JBUTATENb HArpEeBaJICS JO TEMIIEPATYpPhI 90°C,

100
an . . . . . . —
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5 I E o 10 11
3.Haitnure (B

cM?) mmomane S 3aKparmeHHoi GUryphl, H300pakeHHOH Ha KIeT4aToil Gymare ¢ pas-

Mepom kieTku 1 cm X 1 cm (cM. puc.). B oTtBere 3anumure 7.

4. Tlepen HavajaoM IMEPBOrO0 Typa YeMIIMOHATA IO OaJIMHHTOHY YYaCTHHKOB pa3OMBAaIOT Ha MIPOBBIC
Mapel CIIy4aiiHBIM 00pa3oM ¢ TOMOIIBIO XKpebusi. Becero B ueMnuonare ydactByet 76 0aIMUHTOHUCTOB,
cpeau KoTopbix 16 ygactaukoB u3 Poccun, B ToM unciie Urops YaeB. KakoBa BeposSTHOCTH TOTO, YTO B
nepBoM Type Urops Yaes Oyner urpath ¢ KakuM-1n06o 6aaAMUHTOHUCTOM U3 Poccun?

5. HaiiauTe KOpeHb ypaBHEHHs log, ( 15+ x) =log,3,

2 _ 2
6. Pemnre ypaBHeHHE (2)6 + 7) - (2)6 1) .
7. Y TpeyroipHUKa CO CTOpOHaMHU 9 1 6 TIPOBEIEHBI BHICOTHI K THM CTOpOHaM. BricoTa, mpoBeseH-
Hasl K IepBOii CTOpOHE, paBHa 4. UeMy paBHa BbICOTA, IPOBEJICHHAS! KO BTOPOH CTOpOHE?

8. B mapamnenorpamme ABCD BricoTa, onymennas Ha cropony AB u3 Touku D, pasna 3, AD = 4.
Haiinure cunyc yrna B.

/
9. Ha pucyHnke u306paxén rpadpuk Y — f (x) npousBoaHON (yHkiuu f(X) ¥ BoceMb TOYEK Ha OCH
a0cImcc: X1, X2, X3, ..., Xs. B ckonmpkux u3 atux Touek QpyHkiwms f(X) Bozpacraer?

y=F"x o

10. O6wvem mapa paseH 288 7. HaiinuTe miomiaas ero NOBEpXHOCTH, JISIEHHYIO Ha 7T.

11. Haiigute 00beM nmupaMuabl, BBICOTa KOTOPOI paBHA 6, a OCHOBaHHME — MIPSIMOYTOJILHUK CO CTOPO-
Hamu 3 u 4.

12.HaiiauTe 3HaUeHNE BBIPAKECHHUS (logs 625) - (log, 64).
13. Haiigure 3HaU€HHE BBIPaXKEHHSI 3p (a) —6a + 7, pla) =2a-3,

_ . x+60
14. Haiinute TOUKy MakcuMyma (yHKIHH Y= (60 x)e .

r
2sin | — +x) -sinx = v/3cosx.
15. a) Pemmnte ypaBHeHHUE 2

0) HaiinuTe Bce KOpHU 3TOr0 ypaBHEHUS, IPUHAUIEKAIINE IPOMEKYTKY [—7m, —67].



16. 3aganme 0 Ne 26675. J{nst ocTexieHuss My3eHHBIX BUTPUH TpeOyeTcs 3aka3aTh 20 0JMHAKOBBIX
CTeKoJa B oxHOM M3 Tpex ¢upM. [lmomanp kaxmoro crexma 0,25 M2. B TaGmume MPUBEACHBI LIEHBI Ha
CTEKJIO M Ha pe3Ky cTekoil. CKOIbKO pyOieit OyneT CTOUTh caMblii JCTIeBhIi 3aKa3?

®upma Lena CTeKﬂza Peska crexaa JlonoJiHuTE/IbHBIE YCJI0BUS
(py6. 3a 1 m?) (py0. 3a 01HO CTEKJI0)
A 300 17
b 320 13
B 340 8IIpm 3akaze Ha cymmy Oombirre 2500 py6.pe3ka Oecruiat-
HO.




JK3aMeHAUMOHHAs padora mo nucuuminHe «MaremaTtuka» 4 BApHaHT

1. ®nakon mammyHs crout 200 pybsneii. Kakoe Hanbosnbiiee yncio (prakoHOB MOKHO KYIUTh Ha
1000 pyGueii Bo Bpems pacrpoaku, Korjia CKuaka cocrasiser 15%?

2. Ha nmuarpamme mokaszaHo pacrpezefieHue BbIIaBku Meau B 10 cTpanax mupa (B ThICSUaX TOHH)
3a 2006 ron. Cpeau npeAcTaBiICHHBIX CTPaH MEPBOE MECTO Mo BbluiaBke Meau 3anumanu CLIA, necs-
toe mecto — Kazaxcran. Kakoe mecto 3anumana unonesns?

D
1400
1200
10K

5
AiK)

4 B
p 3. B uerhI-
o pexyroasauk ABCD Bnimca- Ha
- {1
T ~ 7
" v okpyxHocth, AB = 10, CD = 16. Haii-
JUTC NCPUMETP YCTHIPCXYTOJIbHUKA. P e g
4. Ha onmummuazne o uctopuu 400 y9acTHHKOB Pa3MECTHIIN B TPEX R aynu-

Topusx. B mepBhIX ABYX ynanoch pa3smMecTuTh 1o 150 uenoBek, OCTaBLIMXCS IMEPEBENN B 3alacHYIO
ayAMTOpUIO B Jpyrom Kopmyce. Haiiaure BepoATHOCTh TOro, 4TO CIIydyallHO BBIOpAHHBIH Y4aCTHMK
Iycal OJIMMIIMAJY B 3aI1aCHOM ayAUTOPHH.

logy (4x+5) _ 9
5. HaiinuTte KopeHb ypaBHEHHSI )

6. Pemmre ypaBHenue x> +2 . Ecnm ypaBHeHHMe MMeeT Gojiee OJHOTO KOPHs, B OTBETE 3aIMIINTE

OOJIBIIINI U3 KOPHEH.
70 y 222
. OKO0II0 OKPYKHOCTH, pagyC KOTOPOW paBeH
JINYC OKPYKHOCTH, OITMCAHHOM OKOJIO 3TOTO KBajpara.

, onucaH kBaapar. Haitagure pa-

.

B
[
8. B Ttpeyromsauke ABC AC = BC, Bricota CH paBHa §,
Hatigute AC.
9. Ha pucyHKe H300paxeH TpadUK TPOU3BOAHON (HYHKIUH .f (JC ), OTIpENIeTICHHON Ha

HWHTEpBaje (_7’ 14) HaiinnTe KonnyecTBO ToUeK MakcuMyMa (yHKIHH .f (.X,' ) Ha OTPE3KE [_69 9]

10. Haiiaure 06beM MHOTOIPaHHUKA, BEPIIMHAMHI KOTOPOTO ABJSIOTCA TOYKH A, B, C, Al, Cy MIPaBUIBHOI TPEyrob-
HOW IPU3MBI ABCA B, Cl, IUTOIa b OCHOBAHMSI KOTOPOH paBHa 3, a 00KOBOE pedpo paBHO 2.

11.Haﬁz[nTe mjionazab MOBEPXHOCTU MHOI'OI'PaHHUKA, 1/13o6pa>1<eHHor0 Ha pUCYHKCE. Bce ABYTPAHHBIC

YTJIbI MHOTOT'PaHHHKA IIPAMBIC.
(V13 —v8) (V13 +V8)

12. HaiiguTe 3HaYeHUE BHIPAKCHHS .
13. Haiigure 3HaueHME BLIPAXKEHHSI 7p(a) —2la— 9, eciu p(a) =3a+4

(8 —x)e” ™

14. Haiinute HauMeHblee 3Ha4YeHnEe PYHKIUU Y= Ha OTpE3Ke 3:10],

tg?x —3tgx+2=0.

15. a) Pemmre ypaBHeHue



T
0) YKaXuTe KOPHH 3TOTO YPAaBHECHHMS, PUHAJICKAIINE OTPE3KY { 2’ 27;] '

16. Bacs 3arpyxaet Ha cBoil komnbioTep U3 MuTepHeta daiin pasmepom 30 M6 3a 29 cexkynna. [letrs
3arpykaet (aiin pazmepom 28 MO 3a 26 cekyHa, a Mumma 3arpyxkaert (aitn pazmepom 32 M6 3a 29 ce-
kyHa. CKOIIBKO CeKyHJI OyneT 3arpyxarbes (aiin pazmepom 496 MO Ha KOMITBIOTEp C HAUOOIBIIEH CKO-
POCTBIO 3arpy3Ku?



JK3aMeHAUMOHHAas padora no qucuuiuinae «MaremaTuka» S BApHaHT
1. [TaBen MBaHOBHUY KyMHJI aMEePUKAHCKUN aBTOMOOMIIb, CIUAOMETP KOTOPOTO MOKAa3bIBAET CKOPOCTh

B MIJIIX B yac. AMepukanckas Muiisi paBHa 1609 M. KakoBa cKOpocTh aBTOMOOHIISI B KWJIIOMETpax B 4ac,
€CJIM CIUAOMETP MoKa3biBaeT 65 Muiib B yac? OTBET OKPYTIUTE JI0 LIETIOT0 YUCIIA.

2. Ha pucyHke HpHBIMU TOYKAMH ITOKA3aHO CYTOYHOE KOJMUYECTBO OCAIKOB, BhIManaBmux B Kazanu c
3 mo 15 depans 1909 roga. [1o ropu3oHTaNM yKa3bIBaIOTCSA YKCIIa MECAIA, TT0 BEPTHKAIN — KOJIMYe-
CTBO OCAaJKOB, BBIIIaBIIUX B COOTBETCTBYIOIIMH JE€Hb, B MHJIIMMETpax. s HAriIsAHOCTH >KUPHbIE
TOYKH Ha PUCYHKE COEIMHEHBI JuHHeH. Omnpenenure 1mo pucyHKy, KaKoro Yucia BIEPBBIE BBINAJIO 5
MUJUIIMETPOB OCAJIKOB.

n

|
//
|
e

3. Haitaure (B cM?) momazp S 3aKpaneHHOH (GUTYpHI, H300paKeHHOH Ha KJIeTdaToi Gymare ¢ pas-

MepoM kieTku 1 cM X 1 cMm (cm. puc.). B orBere 3anumute 7.

4. Ilepen HayamoM HEPBOro Typa YEMIIMOHATa IO IIaxMaTaM yYaCTHUKOB Pa30MBAaOT HAa UIPOBBIE
napsl cilydaiiHbIM 00pa3oM C MOMOIIbIO kpedus. Becero B yemnuoHnare ydacTByrOT 49 maxmMaTHCTOB
cpeau KOTopbIX 7 ydacTHUKOB U3 Poccun, B ToM unciie MiBan KotoB. Haitqure BEpOSITHOCTh TOTO, 4TO B
nepBoM Type MBan KoToB Oyzer urpath ¢ kKakuM-n10o0 maxmaTiuctom u3 Pocenn.

[5x+26 6
5.Haiinure KopeHs ypaBHenust ' © :
x+8  x+8

6. Pemmre ypaBuenne 6x—35  4x— 11, Eciu ypaBHeHne umeeTr 6oJiee 0HOTO KOPHs, B OTBETE 3aIlH-
muTe OONBIITUI U3 KOPHEH.

10

7. B tpeyronsauke ABC yron C pasen 90°, o V101, Haitzure t8A.

8. OcHoBaHMs TPsSMOYToJIbHOW Tparerwu paBHbl 12 u 4. Ee mumomanp pasra 64. Haiimute ocTphiid
yroi 3Toi Tpanenuu. OTBET faiiTe B rpagycax.

9. dynkmus y = f (X) onpeneneHa u HenpepsIBHA Ha oTpeske [—5; 5]. Ha pucynke n300paxén rpapuk
e€ mpousBoAHO. Haliaure TOUKy Xo, B KOTOpPOH (YHKLUS NPUHUMAET HauMEHbIIee 3HAYEeHUe, eClu

f(—=5)>1(5).
@ 10. Okono mapa ONMHMCaH IH- 7 ) JMHJIP, TUIOMAb IMOBEPX-
' HOCTH KoToporo paBHa 18. Haii- 2 I : S5 AWTE TUIOMATE TMOBEPXHO-
CTH IIapa. ™
N
N
11. B uununapudeckuit cocyn Hamam 2000 cv BozbL

YpoBeHBb BOABI IPU 3TOM JIOCTUTAET BBICOTHI 12 cM. B KMAKOCTH MOJHOCTBIO MOTPY3UIHN AeTainb. 1Ipu
3TOM YPOBEHb XHJIKOCTH B coCyJe mojaHsuicad Ha 9 cm. Uemy paBeH o0beM netanu? OTBET BhIpa3HTE B
em®,

I I
-3 Tb+3

(491929)( )b+14

12. HaiinuTe 3HaUeHNE BBIPAKECHUS

5s8in74°

13. HaiiguTe 3Ha4eHne BhIpaxeHus COs 377 - cos 537,




3
y=5+9%— L
14. HaiinuTte TOUKy MakcuMyMa (QyHKIIUN 3
4cos2x —9sinx —4

15. Pemnre ypaBHEHHE vV —COSxX
16. MaTepHeT-nipoBaiiiep npeuiaraeT Tpu Tapu(HbIX IIIaHa.

=0.

Tap n1an | AGoneHTcKas IUIaTa IInara 3a Tpadpuk

Ilnan «0» |Her 2,5 py6.3a 1 M6

IInan

<5005 550 py0. 3a 500 M6 Tpaduka B mecs | 2 py6. 3a 1 M6 cepx 500 M6
IInan

«800% 700 py0. 3a 800 M6 tpaduka B mecsi | 1,5 py6. 3a 1 M6 cepx 800 M6

[Tonp30Barens npenmnonaraet, 4ro ero Tpadpuk coctaBut 600 MO B MecsI U, UICXOJIsl U3 3TOTO, BEIOUpaeT
HamOonee nemeBblid Tapudubii wiaH. CKoabKo pyOsel 3a1uiaTuT MOIb30BaTENb 32 MECSII, €CJIH €ro Tpa-
¢duk peicTBuTeNnbHO Oynet paBeH 600 M6?



JK3aMeHAUMOHHAas padora no qucuuiuinae «MaremaTtuka» 6 BapuaHT

1. Onna Tabnerka nekapctBa BecuT 60 Mr u comepxut 8% akTUBHOTO BeriecTBa. PeOEHKY B BO3-
pacte 10 6 MecsIeB Bpad IPOMUCHIBAET 1,2 MI aKTUBHOTO BEILIECTBA HA KaXJbIH KUJIOTpaMM Beca B
cyTku. CKOJIBKO TaOJIETOK ATOro JIEKapcTBa ClEAyeT AaTh peOEHKY B BO3pAacTe YETHIPEX MECSIEB U
BECOM § KI' B TEUEHHUE CYTOK?
2. Ha pucyHke »KUpHBIMU TOYKaMHU IMOKa3aHO CYyTOYHOE KOJIMUYECTBO OCAIKOB, BhiNagaBmux B Kazanu c
3 mo 15 ¢eBpans 1909 roga. [1o ropuzoHTaIM YKA3bIBAIOTCS YUCIIA MECSIA, 110 BEPTUKAIN — KOJUYE-
CTBO OCAJKOB, BBINABIIUX B COOTBETCTBYIOIIUN JE€Hb, B MHIIMMeTpax. s HAriIsAHOCTH >KUPHBIE
TOYKM Ha PUCYHKE COEeIUHEHBI JUHHEH. OnpenenuTe no pucyHKy, CKOJIbKO THEH M3 JaHHOTO MEepuoja
BbINa1aJ10 0oJiee 3 MIILITUMETPOB OCAIKOB.

7

3

i 3. HaliguTe 1iomanb Tpamelud, BEPIIMHBI KOTOPOM
\ / p p p
Al / UMEIOT KOOPIMHATHI (1;2), (2;4), (2; 10), (1;13)
3 p.
, / \ * \ X 4. ®abpuka BbIIyCcKaeT CyMKu. B cpeanem 3 cymku u3
R / Vol 25 umeror ckpbiThie AedexTsl. Halinute BeposaTHOCTH TOTO,

4TO KYIIJICHHAA CYMKa OKaKETCA oe3 I[e(beKTOB.

P —8=(x—4)%

3 4 5 [ 7 a ¢ 1w 11 1z 13 14 15

5. Pemnre ypaBHeHue
6.Pemmre ypasrenue 10Z5 (64 5x) =logs(2—x) +1

s T
COSA = — _
7. 4 D 10 . Haiinure SIN B,

B napamnenorpamme ABCD
8. Yroia npu BepiiMHe, IPOTUBOJIEkKAILEH OCHOBAaHUIO PABHOOEPEHHOIO TPEeyroyibHUKa, paBeH 30°.
bokoBas ctopona TpeyroiabHuka pasHa 45. Haiiaure miomanp 3Toro TpeyroiabHHUKa.

7 9.Ha pucynke u3o0paxeH rpaduk mpousBoaHoi ¢yukuuu f(x),

Vv (x) ompeneneHHo Ha wuHTepBane (—7;6). B kakoi Touyke oTpeska

R / [—5;—1] f(X) mpuHEMaeT HauMeHbIIICEe 3HAYCHME?

\/ J Vf 10. O6wem TpeyronpHoi mupamuasl paser 30. [ImockocTs mpo-
XOIMUT Yepe3 CTOPOHY OCHOBaHMs 3TOM MHMpaMHJIbl M IepeceKkaer

_--"'"

= o s IPOTHUBOIIOJIOKHOE OOKOBOE PeOpPO B TOYKE, JEIAIIEH €ro B OTHO-

P meHnu 7:8, cuuTas oT BepUIMHBI mupamMubl. Haliaure 6onpimmit us

\/ 00BEMOB MHMpaMHJI, HA KOTOPBIE IIOCKOCTh Pa30OMBAET MCXOJHYIO

nupamMuuy.

11. B npaBunbHOi TpeyroapHoi npusme ABCA1B1C1 ctopoHs! ocHOBaHMIA paBHBI 2, O0KOBEIE pédpa
paBHbl 5. Hailigure mniomane cedeHuss MPHU3MBl IUIOCKOCTBIO, TPOXOJSIIEH dYepe3 CepeauHbl
peoep AB, AC, A1B1 u A1C1.

—30

12. Haiiaute 3Hauenne Boipaxenus €0s°87° +cos?177°

13. HaiinuTe 3HaYCHHE BBIPAKEHUS

T T
14. Haiinure HanMeHblIee 3HaueHne ¥ = —4X +2tgx + T+ 13ya orpeske {75’ ﬂ :

T
ctgx + cos (5 + Zx) =0.

15. lano ypaBHeHHe
a) Pemute ypaBHeHue;

T
0) YkaxxuTe KOpHU ypaBHEHUS, IPUHA/IJISKAIINE IPOMEKYTKY [_E’ ”} :
16. TenedoHHast KOMITaHUs NTPEIOCTABISIET HA BHIOOP TpU TapU(pHBIX IIAHA.

Tap naaun AOoHeHTCKas miaTa Ilnara 3a 1 MuHyTYy pasropopa
[ToBpemeHHBIIt Her 0,4 py6.

KOIL/[6I/IHI/IpOBaH- 160 py6. 32 400 MuH. B MecsIL 0,3 py6. 3a 1 muH. cBepx 400 MuH. B
HBIN MECSII.




besnmumutHeI | 285 Ppy6. B MecsI
AOGoHEHT BbIOpan Hanbosiee NenieBblii TapuHbBIN TIJ1aH, UCXOI U3 TPEANOI0KEHHS, YTO 00Imas IJu-
TEIHHOCTh TEICPOHHBIX pa3roBopoB cocraisieT 600 MuHyT B Mecsil. Kakyro cyMMy OH JOJKEH 3aruia-
TUTh 32 MECSI], €CJu O0IIas JJIUTEILHOCTh Pa3rOBOPOB B 3TOM MeECSIE ACHCTBUTEILHO OyneT paBHA
600 munyT? OTBeT naiiTe B pyOIsX.




JK3aMeHANIMOHHAs padoTa mo JucHuILuInHe «MaTemMaTuka» 7 BapuaHT

1. B o0mEXUTHN WHCTUTYTA B KAKIO0W KOMHATE MOYKHO TOCEJUTh YeThIpeXx uenoBek. Kakoe Hau-
MEHBIIIee KOJTMYECTBO KOMHAT HEOOXOIMMO ISl TOCeNIeHUs 89 WHOTOPOJIHUX CTYACHTOB?

2. Ha nmuarpamme mokasaHo KOJIMUECTBO MoceTuTenen caiita PUA HoBocTu B TeueHne Kak10ro yaca
8 nexabps 2009 roxa. [1o ropuzoHTaNM yKa3bIBaeTCs HOMEpP 4Yaca, M0 BEPTUKAIN — KOJIMYECTBO IOCe-
TUTEJIEH caiiTa 3a maHHbIN Yyac. OnpeaenuTe 1o guarpaMMe pasHOCTh HauOOJIBIIET0 M HAMMEHBIIETO KO-
JIMYECTBA IIOCETUTEICH 32 Yac B JAHHBIN JCHb.

90 000

S | | | 3

a0 - F Haiimure momans pomOa, n300paskeHHO-

o R ’ | TO Ha KIeT4aTroii OyMare ¢ pa3sMepom
50 000
T . ! C kietkn lcmxlem (cm. puc.). Otser

40 000

I ! { HaﬁTe B KBaZIpaTHBIX CAHTUMETpaAx.

30000 Tom

20000 - i 4. BeposATHOCT, TOTO, YTO HOBBIU
10000 ﬂ[ﬂ:ﬂ] LR AJIEKTPUUYECKUI YalHUK MPOCIYKUT Oojbiue roxaa, pasHa 0,97.
0 ‘ HRAEHEEEEE BepodrHocTh TOro, 4TOo OH IpO- CIly’)KUT Oouible
01 03 05 07 09 11 13 15 17 19 21 23 o
nByx Jnet, pasHa 0,89. Haiinure BEPOSATHOCTD
TOT'0, 4TO OH MPOCITY>KUT MEHBIIIE JBYX JIET, HO 0OJIbIlIE roJ1a.

5. Haliaute kopeHb ypaBHEHUS Tx+13 4x -5,

6.Haiimure KOpEeHb ypaBHEHUS logs (4 + x) =2
7. OcHoBanusi paBHOOEPEHHON Tpanenuu paBHel 5 u 11, a e€ mwiomaap pasHa 32. Haiinute nepu-
METp Tpareinuu.

4 8. B tpeyronsuuke ABC yron C pasen 90°, AB = 15v 21, cosA =0.4 Haiinure

BeicoTy CH.

g 9. MarepuasibHasi TOYKa JIBHKETCS OT HAYAJIBHOTO J0 KOHEYHOTO MoJiokeHus. Ha pu-

cyHke u300paxkéH rpaduk e€ nmwkeHus. Ha ocu abciuce OTKIIaabIBacTCs BPeMsi B CEKYH-

c 2 Jlax, Ha OCH OpJMHAT — PACCTOSHUE OT HaYaJIbHOTO MOJOXKEHHS TOUKH (B MeTpax). Haiau-
T€ CPEIHIOI CKOPOCTh JABMKCHUS TOUKH. OTBET TaliTe B METPax B CEKYH]TY.

s(x) A

10

™
AN
012345 tex)
10. B cocyn, nmerontuii popMmy mpaBHIEHON TPEYrOJIbHOW MPU3MBbI, HAIWIN
BOAY. YPOBEHb BOABI JOCTUTACT 80 cm. Ha kakoii BeIcOTE Oy/eT HaXOIUThCsl YPOBEHb BOJIbI, €CIIU €€
MEepENUTh B APYTOil TaKOM e cocyl, Y KOTOPOro CTOpOHA OCHOBAHUS B 4 pa3a 6oJblIe, 4eM y nepBoro?
OTBeT BbIpa3uTe B CAHTUMETPAX.
11. JIuametp ocHOBaHMS KOHYyca paBeH 42, a yimHa oOpa3syroieil paBHa 75. Haliiute BEICOTY KOHYCA.

(27)" = (3)°): (3x'2)

43,5 . 52,5

[T S R C o SO =

12. Haitnure 3Ha4eHuE

. 5
13. Haiinute 3Hauenue Boipakenus 20
3

14. Haiigute HauMeHblIee 3HayeHue Y — 62cosx — 65x + 45y, OTpe3Ke [77’

€08 2x = sin <— —x> .
15. a) Pemure ypaBHeHue 2



371:_ S5m

0) Haiiiure KOpHHU 5TOTO YpaBHEHUsI, IPUHAJIEKAIME IPOMEKYTKY [ 272
16. JIns TpancriopTupoBKH 45 ToHH rpy3a Ha 1300 KM MOYKHO BOCIIOJIB30BAThCS YCIIyraMu OJHOM U3

Tpex pupM-niepeBo34nKoB. CTOUMOCTH IMEPEBO3KH U TPY30MOABEMHOCTh ABTOMOOMIICH JIJIsl KX 10T TIe-

peBo34MKa ykazaHa B Tabnuie. CKoJbKo pyOJieil mpuaeTcs 3ariaTuTh 3a CaMylo JICIIEeBYIO IIEPEBO3KY?

Ilepeso3- CToHMOCTh NepeBO3KH 0THHM aBToMoOnIeM | 'pyzonoabeMHOCTH aBTOMOOHIEH
YUK (py6. Ha 100 kM) (ToHH)

A 3200 35

b 4100 5

B 9500 12




JK3aMeHAUMOHHAs padora mo aucuuminHe «Maremaruka» 8 Bapmant 1. Ilpu omnare yciyr
yepe3 IUIATe)KHBIM TepMUHAN B3uMaeTcss komuccus 5%. TepmuHan npUHMMAeT CyMMBI, KpaTHBIE

10 pyOnssim. Mecsiunast 1iata 3a MHTEpHET coctaBisier 600 pyOmeil. Kakytio mu-
HUMAJIbHYIO CYMMY IOJIOKUTh B IIPUEMHOE YCTPOWCTBO TEpMHUHAJIA, : 4ToOBl  Ha
cueTy (PUpPMBI, IPEIOCTABIAIONIEH HHTEPHET-YCIYTH, OKa3anach CyMMma, HE MEHbLIast
600 py6ueii?

2. Ha puarpamme moka3aHO KOJMYECTBO IHoceTHrTenel caiita PUA Hosoctu BO
Bce aHH ¢ 10 mo 29 Hos0ps 2009 rona. 1o ropu3oHTaIM yKa3bIBAIOTCS OHU Mecs-
113, 110 BEPTUKAIM — KOJMYECTBO MMOCETUTENEN caliTa 3a JaHHBIA JA€Hb. ¢ Omnpenenu-
T€ M0 JuarpaMMe, KakoBO HauOOoJblIee CYyTOYHOE KOJUYECTBO MOCETH- K Tenel caiira
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,,,,,,,,,,,,, IO LT ©ymare ¢ pa3MepoM KIleTKH 1
B KBaJIpaTHBIX CAHTUMETpax.

4. Ha onmummuaze B By3e
TpéM aynutopusiM. B nmepBoix

CaA TIIPOBOLAT B 34IllaCHYIO

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

PUA HoBoctu 3a yka3aHHBII IEPUOI.

leme

3. HaiiguTe muiomanp 4eTbIpexyrojibHuKa, H300paKeHHOTO Ha KJIETYaTOU

cM X 1 cM (cM. puc.). OTBeT naiite

YYaCTHUKOB  PAacCaXKMBAIOT IO
nByX 1mo 120 4eoBeK, OCTaBIINX-
ayIUTOPUIO B JPYrOM KOpITyCe.

[Ipu noacuére BBIACHUIIOCH, UTO Beero Obuio 250 yuactHukoB. Haiinure Be-

POSITHOCTB TOTO, YTO CITy4aiiHO BHIOPAHHBINA y4aCTHHK MCAJl OJUMIIMALY B 3allaCHOM ayIMTOPHH.
5. HaiiauTe KOpeHb ypaBHEHHs loge (8 —x) = log 3.

6. Haiimute KOpeHb ypaBHEHUS:
00J1ee OTHOTO KOPHS, YKQKUTE MEHBIIINH U3 HUX.

¥ —15x+56=0. .

7. B tpeyrompunke ABC erJ'ICpaBeH 90°, TtaHreHc
24

mune A paBeH 7. Haiigure COSA,

Ecmn YpaBHCHHUE HUMCCT

BHEIIHEr0 yIJia MpU BeEp-

8. B tpeyronsuuke ABC yron C paseH 90°, AB = 4\/5, AC = 8, Haiinure (A,

RE 9. Ha pucyHke u3o0OpaxeH rpapuk mnpousBomHou ¢yHkiwu f(X),
\V—:- e ornpeneneHHol Ha uHTepBaie (—5; 7). Haliqute npomMexxyTku yObIBaHUS
N | ¢yukuu f(X). B oTBeTe ykaxkuTe CyMMy LENBIX TOYEK, BXOJSIIUX B
— L == OTHU IPOMEKYTKHU.
LA
VARY, i 10. Haiitu niomaaes MoJiHOM NOBEPXHOCTH, U300pakeHHOI0 HA pU-
CyHKe. Bce IByrpaHHbI€ yrilbl MHOTOTPAaHHHUKA MPSMBIE.

11. B npaBuibHOi TpeyroasHoU nupamusie SABCrouka K — cepeauna pebpa BC, S — Bepmmna. 13-
BecTHO, 4ro SK= 4, a momans OOKOBOW MOBEPXHOCTH NHUpPaMUAbl paBHa 54. Haimure mmHy

a= =

pedpa AC.
o]
12. HaiiguTte 3Ha4eHUE BBIPaXKCHUS 44\/§tg(_480 )
a3:33
. a1l 222
13. HaiinuTe 3HaueHUE BBIPAXKEHUS npu

14. Haiizte Touky MakcumyMa yHkuun Y = 1 (x+5)

. (3m
cos2x =sin| — —x
15. a) Pemure ypaBHeHue 2

0) Halinute KopHH 5TOT0 ypaBHEHHUSI, TPUHAJICKAIIIE HpOMe)KYTKy[ 272

7

—.2x+ 9

37:_ 5w

16. [Tpu cTpoUTENHCTBE CENBCKOTO JIOMa MOKHO HCIIONIb30BaTh OAMH W3 JBYX THUIIOB (yHIaMEHTA:
KaMeHHBIH uiau OeToHHBINA. [[ns kameHHOro (yHIaMeHTa HEOOXOAUMO 9 TOHH MPUPOAHOTO KaMHS U
9 memkoB niemenTa. s GeToHHOTO (yHIaMEHTa HEOOXOMUMO 7 TOHH IeOHS u 50 MEIIKOB I[eMEHTa.
Tonna xamus crout 1 600 py6neii, medens ctout 780 pyOneil 3a TOHHY, a MEIIOK LIEMEHTa CTOUT



230 py0ueii. Ckonbko pybieil Oyaer cTouTh Matepuain i GyHIaMeHTa, eclid BeIOpaTh Haubomee fe-
IEBBIA BapuaHT?



JK3aMeHAMOHHAsA padoTra mo aucuuiuiuHe «Martematuka» 9 Bapuant 1. Kaxnawiii neHp BO
BpeMs koHbepeHIun pacxoayercs 80 maketukoB 4as. Kondepenuus amures 4 aus. Yai npomaéres B
navkax 1mo 100 nmakernkoB. CKOJIBKO IMaueK 4Yasi Hy)KHO KYITUTh Ha Bce JHU KOH(epeHuun?

2. Ha pucyHke >XUpHBIMU TOYKaMH IOKa3aHa IieHa 30JI0Ta, ycTaHoBiaeHHas LlenTpobankom PD Bo
Bce paboune quu B okTsi0pe 2009 roma. [1o ropu3oHTaNM yKa3bIBAIOTCS YHCIIA MECSIa, 10 BEPTUKAIA —
[[eHa 30J10Ta B pyOssx 3a rpamMM. JlJis HArISIAHOCTH JKMPHBIE TOYKU HA PUCYHKE COCAMHEHBI JTMHHUEH.

. Onpenenute MO PUCYHKY, CKOJIBKO JHEW U3 JAHHOTO MEpPHOJia IIeHa 30-

1010 T

s |/ noTa Oputa Mexay 970 u 980 pyOasmu 3a rpamm.

o FEE A Z

:; 7T 3. Haiigure mio- maab TPEyrojibHUKa, BEp-
5 i D 11171215 KOTOpPOTO 3 | MMEIOT KoopauHaTHl (4; 7),
w e (997),(9:9). | |

B 2 5 4 4. Tlepen HauaiomM 3 |  IepBOro Typa 4E€MIIMOHATA
a7 ..\.‘ ’} [ | |

f’ Y ] O 0aIMUHTOHY ! | Y4aCTHHUKOB  pa30HMBaioT
Wl Ha WIPOBBIE TMapel © 1 O HHBIM M
iﬂl 2AG T E D013 1516172021 22 2324 27 28 20 30 Al a pO © ap Cﬂyqa 06pa30 ¢

HOMOIIBIO KkpeOus. Becero B uemnuoHnare ydactByer 26 GaJMUHTOHU-
CTOB, cpeau KOTophIX 12 yyacTHukoB u3 Poccun, B Tom uncne CsstocnaB Kpyxkun. Haliqute Beposr-
HOCTB TOT'0, 4TO B nepBoM Type CBsaTocnaB KpyXkuH OyaeT Urparb ¢ KakuM-Jin60 6aJMUHTOHHCTOM U3
Poccun?
5.. Haiiure kopens ypapuenns 1085 (5 —x) =logs3,
9—x __ X
6. Pemnre ypaBHeHHe 8 =064 .
D ¢

7. A= s B mapamnenorpamme ABCD BbicoTa, omymieHHast Ha ctopony AB u3 touku D,
paBHa 3, AD = 4. Haiinurte cunyc yriaB.
8. B tpeyromsunke ABC AC = BC, AB =8, xocunyc BHemmero yria

A MpY BEPILINHE A pases —0,5. Haiimure AC,

9. Ipsimast Y = —35X+ 8 apnsercs  kacarenbHoif rpaguky  yHK-
2
187071 28x" +bx+15 . Haiinure b, YUUTBHIBAsA, 4TO aOCIMCCa TOYKU KAaCAHHS
y) = z Ooube 0.

10. /IBa pebpa mpsMOYroJpHOrO Napajeienurne/a, BEIXOAAIINEe U3 OHOW BEpIINHbI, paBHbI 3 U 4.
[Inouiaap NOBEpXHOCTH ATOTO Mapaienenumnena pasHa 94. Haiinure Tpetbe pedpo, BBIXOASIIEE U3 TON
K€ BEPLIMHBI.

11. Haiinute 06b€M MHOTOTpaHHUKA, U300paXKEHHOTO Ha PUCYHKE (BCE ABYT'PAaHHbIE YIJIbl IPSMBIE).

35sin384°

. 12. Haiinute 3HaueHue BoipaxkeHus: S 24°
- 5 (b\@)T\'f’_&

> 18 —
13.HaiiauTe 3HaYeHNE BEIPAKEHHST © pu b=0,5

y = 25—8x—x2
14. Haiinute TOUKy MakcuMyma () yHKITHH
15. a) Pemmre ypasHenue 1082 (cosx+sin2x+8) = 3.

{37: %4
6) HaiiuTe Bce KOPHY 9TOTO YpaBHEHHs, IPUHAIEKAIINE OTPE3Ky L 2 T

16 He3aBrucumoe areHTcTBO Ka)KHBIﬁ MecAl onpeaeasacT pCﬁTHHFH R HOBOCTHBIX CaliTOB Ha OCHOBE IOKa3aTeeh I/IH(bOp'

warusnoctu | N, onepatuBHOCTH OP y o6vexrusrocrn 1 T myOnukanuii. Kax el oTaenpHBIH T0Ka3aTellb OLEHIBACTCS
LENIBIMHU YUCJIaMH OT —2 110 2. VITOTOBBIN pEeHTHHT BEIYUCISIETCS IO (OpMYyJIe



2In+0p+3Tr
6

R=25. +2

B Ta6nnue JaHbl OIICHKH Ka)XXI0ro rnoxasarcyisa aJisi HCCKOJIBKMX HOBOCTHBIX CalTOB. Onpez[em/ITe HaWUBBICIIUI peﬁTHHF
HOBOCTHBIX CaﬁTOB, MpCACTaBJICHHBIX B Ta6m/1ue. 3anuimTe ero B OTBCT, OKPYTJIMB [0 [ICJIOro Yucia.

Caiit HNupopmaTuBHOCTH g:c?:)aTHB_ O0BbeKTHBHOCTD
VoKak.ru 2 -1 0
NashiNovosti.com |2 1 -1
Bezvrak.ru 2 2 0
Zhizni.net -1 -1 -2




JK3aMeHANMOHHAsA padoTa N0 AucnuMmimHe «Maremathmka» 10 _— BAPHAHT
4,2-107%+4,2-107"
(0,1)%-10%.2%

1.HaiinuTe 3HaueHUE BBIpAXKEHUS

2. Haitpure 3HaueHnE BBIPAKEHUS

3. 14 BBIIYCKHUKOB IIKOJIBI COOMPAIOTCS YYUTHCS B TEXHHYECKHX By3aX. Onn
cocTaBJAIOT 28% OT yKciia BceX BhITYCKHUKOB. CKOJIBKO B IIIKOJIE BBIITYCKHUKOB?

4. 3Hast JUTHHY CBOETO IIara, 4YeJ0BeK MOXKET MPUOIMKEHHO MOICYUTATh IPOUICHHOE UM PACCTOSHHUE S
no dopmyse s=nl, rme N — uncno mraros, | — anuHa mara. Kakoe paccrosHue mpomién YesnoBex,
eciu 1=60 cMm, n=1200. OtBer paiiTe B MeTpax.

5. Haiiure 3HaYeHue BBIPAKEHUSI log;0,5 +1og;98.
6. B ciay4aliHOM OJKCIIEpHMEHTE CHUMMETPUYHYIO MOHETY OpOCAIOT TPUIKJIBL.
Haiisiure BEPOSTHOCTB TOrO, YTO OPEI BBINAAET POBHO OJMH Pa3

7.Ha onmuMnuazie B By3e yYaCTHUKOB PacCakXMBAIOT IO TpEM ayautopusm. B nep- LN

BbIX JIBYX 10 120 yenoBeK, OCTaBIIMXCS MPOBOIAT B 3aMIACHYIO AYJUTOPHUIO B IPY- rom
kopryce. [Ipu momcué€re BBISCHUIIOCH, YTO Beero Obuto 250 ydacTHMKOB. HaliuTe BEepOsSTHOCTH TOTO,
YTO CIy4aifHO BRIOPAHHBIN YYaCTHHK MHCAN OJIMMITHATY B 3aIIaCHOM ayIUTOPHUH.

8. B Tabnuie mnpencrtaBieHbl JaHHBIE O CTOMMOCTH HEKOTOPOHM MOJAENH cMapT(oHa B pasIUYHBIX
MarasuHax.

Marazns CroamocTs cMapTdhoHa (pyd.)
OK-Texarka 9084
CropocTHOH 9059
Marmd cefzg 9099
Jxo-thoH 9105
Cuaprdon m Ko 9045
IIporpecc-3 9233
900 resedoHOB 9079
MaxponoHcK 9150
BeenerHad TenedoHOB 9054

Haiigute HaMeHbIIyI0 CTOUMOCTH cMapT(oHa cpenu MpeAcTaBIeHHBIX Mpenioxenuii. OTBeT aaiite
B pyOJIsIX.
1 '
9. B cocyne, umeromiem Gopmy KOHyca, YpOBEHb JKHJIKOCTH JOCTUTAET 3 BBICOTHL. OOBEM
KHUJIKOCTHU PaBCH 10 mi. CKOJIBKO MUJUIUJIUTPOB KUJAKOCTU HYKHO JOOJIUTD, YTOOBI
N/ HaIOJHUTh COCYA JT0BEpXY?

10.B ocHoBaHuM HpHMOﬁ MMPU3MBI JICKUT HpHMOYTOJIBHHﬁ TPEYTroOJIbHUK, OJUH N3 KATECTOB KOTOPOIr'o

V53

4

paBeH 2, a TMIIOTEHY3a paBHA " Haiinure 00BEM npu3Msbl, eciu €€ BbICOTa paBHa 3.

() = (2)°): (322

43,5 . 52,5

11. Hatiaure 3HaueHue

12. HaiiauTe 3HaY€HNE BHIPAKEHUS 20"
13. HaiiauTe KOPEHb YpaBHEHUS logs (5 —x) = logs3,
87 = 64"

14. Pemute ypaBHeHMe

15. 4 jﬂ B mapamrenorpamme ABCD BricoTa, omymienHass Ha cropony AB u3 touku D,
paBna 3, AD = 4. Haiiaure cunyc yrnaB.

8. B tpeyromsanke ABC AC = BC, AB = 8 xocunyc BHewsero yriua npu Bepiunse A paen —
0,5. Haiinure AC.

28x> + bx+ 15

9. lMpsimast ¥ = —5x+ 8 gpngercs kacarensHoit K rpaduky QyHKIUH . Haitue b,

YUUTBIBAsI, YTO abcIrcca TOUKH Kacanust Oonbiie 0.

16. IIpu cTpoUTENHCTBE CENBCKOTO JI0Ma MOKHO MCIIOJIb30BaTh OAMH U3 JBYX THUIIOB (PyHIaMEHTa:
KaMEHHbIN win O0eToHHBIA. [l kaMeHHOro ¢yHIaMeHTa HeoOXO0AMMO 9 TOHH MPHUPOAHOrO KaMHS U



9 memkoB nemenTa. [[ns 6eToHHOrO (hyHIaMEeHTa HEOOXOAUMO 7 TOHH MIeOHS U 50 MEIIKOB IIeMEHTa.
Tonna kamus crout 1 600 py6neit, mebenp crout 780 pyOieil 3a TOHHY, a MEIMIOK IIEMEHTa CTOUT
230 py6neii. Ckonbko pybmneit Oyaer ctouTs Marepuan i GyHIaMeHTa, eciiu BbIOpaTh Haubosee e-

IEBBIA BapuaHT?
3

P
y=5+9%——.
17. Haiigure TOUKy Makcumyma (pyHKIUU 3
18. KaxxioMy M3 4eThIpéX HEpPaBEHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OJHO M3 PELICHUH B IPAaBOM
crosbie. YCTaHOBUTE COOTBETCTBHE MEXK Ty HEPABEHCTBAMHU U MX PEIICHUSMH.

HEPABEHCTBA PEILEHNA

- 00;2 3,—|—oo
X — — ; —|—oo
: >0 3) (2;3)
B)x—3

F)(x—2)2(x—3) <0 2y (—o=;2) U (2:3)



JK3aMeHAUMOHHAs padora no Aucuumnne «Maremaruka» 11 Bapuanr

234- >

1. Haiinute 3HaueHHE BhIpAKEHUS 50 :

".__________ L

129 i

1 1\ 3 3
<97 91 )
2. HaiinuTe 3HaueHHEe BBIPAXKECHUS : d
3. Poct JI)xona 6 ¢gyroB 1 mroitm. Beipasute poct /[xoHa B + caHTHUMeETpax, eciu B 1
¢yre 12 mroiimoB, a B 1 mrotime 2,54 cM. Pe3ynbrar OKpyrimTe 10 HENI0To YUCIa CAHTUMETPOB.
3cos(m—B) +sin(F+ )
4. Haiiure 3HaY€HHE BHIPAKEHUS cos(f +37)
5. Aus xynuia mpoe3aHoN OuiieT Ha MecsI U caenana 3a mecsi 41 moesnky. Ckolbko pyoOiield oHa
COKOHOMMUIIA, €CIu TIpoe3aHor Omet crouT 580 pybiield, a pa3zoBas moesaka — 23 pyouieit?

i
b
bl

- —8x+15

o X=———"-".
6.Haiinute kopeHb ypaBHEHUS: x—10 ~Ecnu ypaBHEHHE UMEET | =
OoJiee OZJHOTO KOPHS, B OTBETE YKKUTE MEHBIINH U3 HUX. ” —

1 a=9 _ 1 120

7.Haiigute KopeHb ypaBHEHHS 2, . =

8. Ilman mecTHOCTH pa3OuT Ha KiIeTKU. Kaxmas kierka a0 . =

o0o3Havaer kBajgpar Im x 1m. HaliguTte miomanp yvacrka,

BBIJICJIEHHOT0 Ha T1aHe. OTBET AaiiTe B KBAIPAaTHBIX METPaX. 49 .

9. Ha cemunap npuexanu 3 y4yensix u3 Hopseruu, 3 u3 Poccun u 4
n3 Ucnanuu. [Topsiok gokmanos onpeaensercs xepeobéBkon. Haam- | | ||
T€ BEPOSTHOCTh TOT'0, YTO BOCBMbBIM OKa)e€TCs 0K y4eHoro u3 Poc-

CHH.

10. Ha nuarpamme mokasaHa cpeiHeMecsiuHas Temneparypa Bo3ayxa B Huwkuaem Hosropone (I'ops-
KOM) 3a KaxJbli Mecsiny 1994 rona. 1o ropuzoHTanM yKas3bIBarOTCsl MECALBL, 10 BEPTHKAIN — TeMIepa-
Typa B rpanycax Llenscus. Onpenenure 1no auarpaMme, CKOJIbKO ObLIO MECSLEB C IMOJIOKHUTEIbHOM
CpEeIHEMECSIYHOW TeMIIepaTypoil.

11. Cembs u3 Tpéx venoBek manupyet noexarb u3 Cankr-Ilerepdbypra B Bonoray. MoxHo exartp 1mo-
€3/I0M, a MOKHO — Ha cBoel MaiuHe. bunet Ha moe3q Ha oJHOrO yenoBeka cTouT 770 pyoOneii. ABTo-
MoOWIb pacxoayer 9 nuTpoB OeH3uHa Ha 100 KMIIOMETPOB IyTH, PACCTOSHUE IO IIOCCE
paBHo 700 kM, a neHa 6eH3uHa paBHa 30 py6seit 3a mutp. Ckoabko pyOiei npuaércs 3a-
IUTATUTh 32 HauboJsee JenIEBYI0 MOEe3Ky Ha TPOUX?

12. B npasmibHoii uersipexyronbaoit mupamuae SABCD rouka O — uentp ocHosa-
wnst, S —sepmmna, SO = 8 BD = 30, Haiigure 60koBoe pedpo SC.

13. HaiimuTe miomiaas MOBEPXHOCTH MHOTOTPAHHHKA, M300paKEHHOTO Ha PHCYHKE
(Bce ABYrpaHHbIE YIJIbl IPSMBIE).

14. beryn npo6exan 300 m 3a 30 cexynn. Haiinure cpemaHioro cCKOpocTh OeryHa Ha JUCTAHIIMH.

OTtBet naiiTe B KHJIOMETpax B yac. c

15. B mpsMOYroabHOM TPEYTrOJbHHUKE YToll MEXKIY BBICOTOM U OMCCEKTPHUCOH,
o

MPOBEACHHBIMM M3  BEpPUIMHBI  NOpSMOro  yria, 5 paBeH 217 Haiinure

o (9} Db H
MEHBUINH YroJ JaHHOTO TpeyrojabHuKa. OTBET naiTe B rpagycax.

16. O6BEM KoHyca pasen 7, a ero BbIcoTa paBHa 3. Haii/ire pagnyc OCHOBaHHS KOHYCA.
17. B 0Oak, umeromuii popMmy nps- MOM MpU3MBbI, HaIUTO 5 1 BoAksl. Ilocie momHOrO

TOTPYKEHUA B BOJY JNETalM yPOBEHb [~ F===1-4 BOJBI B O0ake monHsics B 1,4 pasza. Haitnure
00béM neranu. OTBET nalTe B KyOude- +——+" | CKHX CaHTHUMETpax, 3Has, 4TO B OJIHOM JUTpE
1000 kyOHuecKux CaHTUMETPOB. /T

18.. Kaxxnomy w3 deThIpéX Hepa- : BEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJTHO U3
peleHuit B mpaBoM cronbue. Yerano- | #7777/ BHUTE COOTBETCTBHE MEXKJY HEPABEHCTBAMH U MX

PELICHUSIMU.

HEPABEHCTBA PEHIEHUA



A)Ex2£(§4)<0 1)_/[[145 R, ﬁ -
g -0 Z)MZ% ;{f.-’f -
b) x—=2 3 %w;w i i .
B)(x—22)(x—4)<0 4_2,*”; i,
- 2 -
0 ) 2 4 x
nx—4

B tabauie nox ka0 OyKBO# yKa)kuTe COOTBETCTBYIOIIUI HOMEP.

A b B r




JK3aMeHANMOHHAA padoTa no Aucuumnanue «MaremaTuka
12 Bapuaunr

13 11 4
1. Haiinure 3HaueHHe BbIPasKEHUS (30 20) '15.
1,6-10%
2. HaiiauTe 3HaueHue BoIpaxkeHus 410>
3. Hanor na noxonst coctaBnsier 13% ot 3apaborHoii miatel. [locne yaep)kanus Hanora Ha JOXOJbI
Mapuss KoncrantuHoBHa mnonydmia 7830 pyOneit. Ckoyibko pyOJiei cocTaBisieT 3apaOOTHas Iuiata
Mapuu KoncraHTUHOBHBI?

4, Haiinute 3HaUCHUE BBIPAKEHUS log %4.

5. B yHuBepcuTeTckyto OMOIMOTEKY MPUBE3NIM HOBBIE YUEOHUKHU MO FEOMETPHH JUIsl 2 KYpCOB, MO
280 mTyk A KaXJIOTro Kypca. Bce KHHTM OAMHAKOBBI MO pa3Mepy. B kHmkHOM mmikady 7 MOJOK, Ha
Kaxxaoi nosike rnomemaercs 30 yueoHukoB. CkoJbKO MKa(hOB MOXKHO MOJHOCTBIO 3allOJIHUTH HOBBIMU
yueOHUKamMu?

x+8  x+8

6. Pemunre ypaBaenue 5x+7  7x+5, Eciu ypaBHeHHE UMeeT 00jIee OJHOTO KOPHS, B OTBETE 3allu-

mUTe OOJIBIITNI U3 KOPHEH.

a—10 1
7. Haiiiure KopeHb ypaBHEHHS >y £ >
8. Ilnan mectHOCTH pa3duT Ha KieTku. Kaxmas KIeTKa  0003Ha4aeT
kBagpar 1 M x 1 M. Haligute miomans ydactka, * ¢ u300paxEHHOrO  Ha
wiane. OTBET JaiiTe B KBaJApaTHBIX METpax.
9. B cOopHuke OuneToB mo Omoyoruu Bcero 25 OMIIETOB, B ! ? JIBYX M3 HUX BCTpeYa-

eTcst Bompoc o rpubax. Ha sk3amMeHe IIKONbHHUKY TOCTA€TCs OJMH CIy4yallHO BBIOPAHHBIN OWUIET U3
3TOro cOopHuka. Haiiiure BEposSTHOCTh TOTO, YTO B 3TOM OmIIeTe HE OyIeT BOmpoca 0 rpudax.

10. Ha amarpamme moka3aHo KOJIMUeCTBO moceruteneit caiita PUA Hooctu Bo Bee auu ¢ 10 mo 29
HOs10pst 2009 roma. [To TOpU30HTAIN YKA3BIBAIOTCS JTHA MECSIA, TI0 BEPTUKAIN — KOJUYECTBO IMOCCTH-

TeJlel caiita 3a maHHBIN qeHb. Onpenenn- . T€ 10 AUarpamMmMme, BO CKOJIb-
KO pa3 HanGOIIbIIee KONMMIECTBO moceTn- | i ifli—JI- Teneit Gombme, yem Hawu-
MEHbIIIEE KONMYECTBO MOCETHTENell 3a | | nneil A~ mens.

11. ABTOMOGHIIBHBIN KYPHAI ONPEACIS- | snoms | s lIllg er peiiTuHru aBTOMOOWMIIEH
Ha OCHOBE ITOKA3aTesell 6e30macHocTH S, |« [|HIHHE, it xompopra C, GyHKIHO-
HampHOCTH F , kauecTBa Ou nu3anHa D, o Kaxnprii oTnenpHBIA ITOKa-
3aTeNb OLGHMBACTCA MO 5-GamibHOW | | R mkane.  Peiitunr K oranc-
nsiercs 1o hopmyse L) 00

3§4+2C+2F+20+D

50 '
B Tabnune naHbl OLIEHKH KaKIO0ro mokasaress sl TpEX Mojenel apromoodunel. OnpeaenuTe HauBbIC-
MK PEUTHHT MPeACTaBICHHBIX B Ta0IUIe MOIeel aBTOMOOHIIEH.

R—=

DyHKIHOHAb-

KauecTso | luzaiin
HOCTH

Mopensb aromoous | besonacuocts | Komgopr

A 3 5 2 5 2

b 4 2 4 1 5

B 5 3 4 5 2

12. BricoTa koHyca paBHa 72, a jyinHa oopasyromieid — 90. Haiinure quaMeTp OCHOBaHHSI KOHYCA.

13. Okosno mapa omucaH HMIUHJP, IUIOLIAlb MOBEPXHOCTH KOTOpOro pasHa 6. Haiinure miomans
MOBEPXHOCTH IIapa.

14.beryn mpo6exan 300 M 3a 30 cexyna. Haiinure cpenHioo CKOpOCTh OeryHa Ha JMCTaHIIMH.
OTBeT naiiTe B KHJIOMETpax B 4ac.
15. Haiinute cTopoHy MpaBUIBHOTO HIECTUYTOJIbHUKA, OMUCAHHOTO OKOJO OKPY)KHOCTH, pajinyc KOTO-

poil paBeH 17\/5.

16. BricoTa koHyca paBHa 4, a TuaMeTp OCHOBaHHUS paBeH 6. Haiiure oOpa3yroyro KoHyca.



17. O6bém KoHyCca paBeH 97, a ero BicOTA pasHa 3. Haiinute paguyc OCHOBaHHS KOHYCA.
18. Ha npsimoii otmedeHo unciao m u touku K, L, M u N.
K L mM N

-1 0 1 2 3 4 5

VYcTaHoBUTE COOTBETCTBHE MCXKAY YKa3aHHBIMH TOYKaMH U YHUCJIaMU U3 IIPaBOIr'o CTOJ'I6I_[3, KOTOPBIC
UM COOTBCTCTBYIOT.

TOYKN YUCIIA
A K 2
B)L 1) 6—m 2) m
B)M 2
DN yym—1 4) T m

BrumuTe B npuBeI€HHYIO B OTBETE TAOIHITY O] KaXXA0H OYKBOW COOTBETCTBYIOIIYIO ITU(PY.

A b B r




13 m

JK3aMeHANMOHHAA padoTa no Aucuumnanue «MaremaTuka
13 Bapuaunr

7 1
o - —8=]-8.
1. Haiinure 3HaYeHHE BBIPAKEHUS ( 8 2)
3]()
. 973
2. HaiiuTe 3HaueHne BeIpakeHus 2/
(v (v S
3. llena Ha SneKTpUYECKH YaHUK OblIa MOBBINIEHA HA 22% U cocraBmia 2196
py6nei. Ckonbko pyOJiel CTOMII YalHUK 10 TIOBBIIICHUS IICHBI?
22(sin*9° — cos29°)
4.Haiigute 3HaYCHNE BBHIPAKEHHS cos 187

N
c

M

5. lns pemonTa tpedyercst 66 pynoHoB 000eB. Kakoe HauMeHblee KOJIMYECTBO MadeK 000HHO- e
o KJIesl Hy’)KHO KYIUTb JJIsl TAKOTO PEMOHTA, eciii | mayka Kiiest paccuuTana Ha 7 pyJIOHOB? /

6. HaiiauTe KopeHb ypaBHEHHs log;(x+9) =log;(2x—11), \

2 _ 2
/ 7. Pewure ypaBHEHHE (2x+7)" = (2x—1) .

8. IoxapHyto JeCTHUILY ATUHON 13 M IpUCTaBUIIM K OKHY J0Ma (CM. pUCYHOK). HuxHmit
KOHEII JIECTHUIIBI OTCTOMT OT CTEHBI JoMa Ha 5 M. Ha kakoi BBICOTE pacriosiokKeHO OKHO?
2u  OTBeT AaiiTe B METpax.

9. B uemnmoHaTe 1o rTMMHACTHKE Y4acTBYIOT 75 croprcMeHok: 15 u3 Yexuu, 30 u3z Cnoa-
KHH, OCTalIbHble — U3 ABCTpuU. [lopsa0K, B KOTOPOM BBICTYIAIOT THMHACTKH, ONPEesieTcs

S xpebuem. Haiinure BEpOATHOCTH TOTO, UTO CIIOPTCMEHKA, BBICTYIAIOLIAsl NIEPBOM, OKaXKETCs

13 ABCTpHH.

_ 10. Ha rpaduke mokaszaH mporuecc pa3orpeBa JBUTATENS JETKOBOTO aBTO-
—————  MoOwmsa. Ha ocu abGcuucc oTkiaapiBaeTcs BpeMsi B MUHYTaX, IPOLIEIEE OT
) 3alyCcKa JIBUTaTells, Ha OCU OpJWHAT — TeMIleparypa IBUraTeis B rpaaycax
“ - Uenscusa. Onpenenute 1o rpaduky, Ha CKOJBKO I'paJyCcOB HAarpeercs ABUTa-

| || Teub C TPEThEH IO CEIbMYIO MUHYTY Pa3orpeBa.
11.Cembst u3 Tpéx venoBek miuaHupyet noexath u3 Cankrt-IlerepOypra B
Bosnorny. MoxHO exaTh 1oe3noM, a MOXHO — Ha

> & 4+ s 6 7 s o u CBOEH MammHe. buner Ha moe3x Ha OJJHOTO - YeJI0BEKa CTOUT
770 py6ueii. ABTOMOOWIH pacxoayeT 9 nutpos OensuHa Ha 100 ku- JIOMETPOB
MyTH, paccTostHUE 1o 1mocce paBHO 700 kM, a 1ieHa 6eH3uHa paBHa 30 s pyb6ueit 3a
nutp. CKOIbKO pyOseit mpuaéres 3amiaTUTh 32 HauOoJiee enEByIo MOE3JIKY Ha
Tpoux? A

12. Haiimute 00BeM MHOTOTpaHHHKA, H300PKEHHOTO HA PHUCYH- -
IpaHHbIE YTJIbI IPSMBIE).

13. Ot TpeyroyibHOM NupamMuabl, 00beM KOTOpOH paBeH 12, oTcedeHa TpeyroyibHasi MupaMua mioc-
KOCTbI0, IPOXOJIAIIEH uepe3 BEpUIMHY MUPAMUIbI U CPEJIHIO0 JIMHUIO OCHOBaHMs. Haiinute o0beM oT-
CEYECHHOW TPEYrOJIbHOW MUPAMHU/IBI.

14. Ha aBTo3ampaBke ki1ueHT otaan kaccupy 1000 py6aneit u 3amun B 6ak 22 nuTpa GeH3UHA 110 1IeHe
33 py0. 20 xom. 3a mutp. CKOIBKO pyOIIei ciaun OH JOJKEH MOJyduTh y Kaccupa?

15. Haiinute (B cM?) miomans S 3akpameHHoi QUTYphI, H300pakeHHOM Ha KIeTuaTol Gymare ¢ pas-

ke (Bce MBYy-

MepoM ki1eTku 1 cm X 1 cM (cm. puc.). B otete 3anummure 70,
16. O6BEM KOHYCa paBeH 9T, a ero BeicoTa pasna 3. Haiiure paguyc OCHOBaHHS KOHYCA.

17. Pagmycel Tpex 1mapoB paBHbI 6, 8 u 10. Haiiaure paguyc mapa, 00beM KOTOPOTO paBEeH CyMME HX
00BEMOB.

18. Ha nipsimoii ormeueno uuciio m u touku K, L, M u N.

KEm L M N
-1 0 1 2 3 4 5




TOYKHU UUCIIA

A K 1) Vm
B) L 3
B)M 2) M
NN ym—+1
6
4y m

3anuuuTe B OTBET UG PHI, PACHIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A| b | B|T




34,54
34,52

345
34,48
34,46
34,44
34,42

34.4
34,38
34,36

34 N y
10 11 12 13 16 17 18 19 20 23 24 25 26 27 30 31 BOCTHBIX CalTOB, MPEJCTABIEHHBIX B Ta0- | Caiir

JK3aMeHANMOHHAA padoTa no aucuunanne «Maremaruka» 14 BapuaHT
(11 2) 5 0,6-10%
1. Haiinute 3nauenue: \ 18 ' 9/ 48" 2. Hajinure 3nauerne 31072
3. 70 BBINYCKHUKOB IIKOJBI COOMPAIOTCS YYUTHCS B TeXHHUYSCKUX By3ax. OHu coctaBisioT 40% ot
YHCIIa BBITYCKHUKOB. CKOJIBKO B IIKOJIE BBIITYCK?
i 59tg56° - tg34°
4. HaiinuTe 3HaUYCHUE BBIPAKCHHUS g g4
5. Ha nenp poxaeHHs MmoaraeTcs JapuTh OYKeT U3 Heu€THOro uncia nBeToB. [Tnonsl crosaT 40 pyo-
neit 3a mTyky. Y Banu ects 410 pyOuseii. V3 kakoro HauOOJBIIETr0 YMCIa MHOHOB OH MOXET KYIHTh
OykeT Maiiie Ha JIeHb POXK?

6. HaiimuTte KOpeHb ypaBHEHUS logs(5 —x) = 2logs3

Eel

7. Pemure ypaBHEHUE ¥ = —x. Ecnu ypaBHeHune nmeer Goiee of- HOTO KOpHS, B
OTBETE YKa)XKUTE MEHbIINH U3 HUX.

8. Kakoit yrom (B rpagycax) oOpa3ylOT MHUHYTHasi M 4acoBas
16:00?

9. Urops ¢ mamoii pemmi mokaraThCcsl Ha Kojece 0003peHus. Beero Ha kojece coOpok KaOMHOK, U3
Hux 21 — cepble, 13 — 3eneHble, ocTaabHble — KpacHble. KaOMHKHM 10 ovepenu MoaAxoiT K miardopme
uid nocasiku. Haliure BeposiTHOCTB TOro, uTo Mrops npokaTtuTcst B KpacHON KaOUHKE.

10. Ha pucyHke >KUpHbIMH TOYKAaMHU I[TOKa3aH Kypc €Bpo, ycTaHoBieHHbIH LleHTpobGankom P®d, Bo
Bce paboune auu B siuBape 2007 roxa. Ilo ropu3oHTanM yKa3bpIBaIOTCS YMCiIa MeCsIla, 0 BEPTUKAIN —
1IeHa eBpo B pyOssax. [ HarlAAHOCTH JKUPHbIE TOUKH Ha PUCYHKE COEUHEHbI IMHUAMU. Onpenennure
M0 PUCYHKY HanOOJBIINK Kypc €Bpo B pyOisix B mepuos ¢ 16 mo 27 staBapsi.

CTPEIIKU B

11. He3aBucuMOe areHTCTBO KaXKIbI MECAIl ONMpEeNeNsieT pem-
\[/1\ tunry R HOBOCTHBIX caiiTOB Ha OCHOBE MoKazaTeneil HHPpOPMATHB-
SRR noctu /1, oneparusroctn OP u o6wextusHoCcTH 1 7 myOIuKaIuil.
= Kaxxaplif oTaenbHbIN MOKa3aTellb OLICHUBAETCS IENbIMU YHCIAMU
\ oT —2 10 2. ITOrOBBIN PEUTHHT BBIYUCIIACTCS TI0 (hopMyIie

21 0 3T
// R25.($+2)_
N

P~
| —
i
| —

N OHpe,Z[eJ'II/ITe HaAWBBICIIINN peﬁTHHF HO-

HNndopmaTuBHOCTH

Oneparus

Juue. 3anuIlInTe €ro B OTBET, OKPYIJIUB 10 LIEJIOT0 YUCIA. VoKak.ru )

NashiNovosti.com | —2

Bezvrak.ru 2

12. B mpaBuibHOW TpeyroyibHOM Nupamuje SABC rouka Q0 — cepequHa |Zhizninet !

pebpa AB S — BepunHa. M3BecTHo, 4TO BC =5 ,50= 0. Haiigute miomazns G0KOBOM [IOBEPXHO-
CTH.

13. HaiinuTe miomiaas MOBEpXHOCTH MHOTOTPaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYTpaHHbBIE
YTJIBI IPSIMBIE).

14.1 xunoBaTT-yac An1eKTpodHEepruu cTouT 1 pydns 90 xomeek. CueTuuk 3M€KTpodIHEpPruu 1 UioHA
nokasbiBan 14700 kumoBarT-yacoB, a 1 wurons mokasbiBan 14892 kunoBarr-daca. Ckoibpko pydneit
HY’KHO 3aIUIaTUTh 3@ AJIEKTPOIHEPTHUIO 32 UIOHB?

15. ITnomans Tpeyronsauka ABC paBna 12. DE — cpennsis nunus, napamiensHas ctopone AB. Haii-
nute Tiomanas Tpanennn ABDE.

16. CtopoHBI OCHOBaHHUS NPaBHJIBHOW UYETHIPEXYroJbHOM mupamuabl paBHbl 10, GokoBble pebpa
paBHbI 13. HaliquTe muionaas NOBEPXHOCTH 3TOW MUPAMUIBI.

17. O6wvem npsimoyrospHOro napamienenunena pased 60. Ilnomane ogHON ero rpaHu paBHa 12.
Haiinure pebpo nmapannenenunena, nepneHINKYISIPHOE STOW TpaHHU.

18. Ha koopauHaTHO#M nipsimMoit otMedensl Touku A, B, C, u D.

4 B C D

| |
I I
0 1 2 3 4 5 6
Yucio m pasHo 1022 5.




Kaxoil Touke COOTBETCTBYET OJJHO M3 YMCEI B MIPABOM CTOJIOIE. Y CTAaHOBUTE COOTBETCTBHE MEXKITY
YKa3aHHBIMU TOYKAMH U YUCIaMU.

TOUYKU YUCIIA
A)A 2
F)B nm—2 2 m
B)C
D J—
D 3) 4—m 4m

B taGaue nox kaxx1oi OYKBOM YKaXKHTE COOTBETCTBYIOIINUNA HOMED.

A b B r




JK3aMeHALMOHHAs padoTa no Aucuuminue «Maremaruka» 15 Bapuanr
2 1 0,24-10°

1. Bomucnmre: 5 4 2. Haiinure 3Hauenue Beipaxenns 0.6-10°

3. B maraszune Bcst mebenp nponaércs B pazoOpanHoM Buze. [lokynartens MOXeT 3aka3aTb COOPKY
Mebenn Ha JAOMY, CTOUMOCTh KOTOpoil coctaBisier 10 % ot ctommoctu KyruieHHo mebenu. Llkad
crout 3100 py6Oseit. Bo ckonbko pybieit 000HaETCS MOKyIKa 3TOTO IKada BMECTE CO COOPKOiA?

—20sin373°

4. HaiiuTe 3HaYCHHUE BhIpaKEHUST  sinl13°

5. B nome, B koTopom xkuBET Jltona, S aTaxkel 1 HECKOJIBKO 101be3/10B. Ha KakioM 3Ta)ke HaXOIUT-
cs o 3 kBaptupsl. JIrona xuBET B kBapTUpe Ne23. B kakom noawesne xuBeT Jlroga?

24
6. Pemure aBHeHue 4=0. Ecmm aBHEHHE UMeeT OoJiee OJHOI'O KOpHs, B OTBETC YKaAXHTC
>

OOJIBIIINN U3 HUX.
1 x+2
(_) — 5.r+5
7. HaiituTe KOpeHb ypaBHeHHS >
8. B miiane ykazaHo, 4TO MpsIMOYTOJIbHAsI KyXHsI UMEET IIJI0Imaab 7,8 M2. TouHBIE M3MEPEHUS TT0Ka3a-
JIY, 4TO IIMPUHA KyXHH paBHa 2,7 M, a nnuHa 3 M. Ha CKOIbKO KBaJpaTHBIX METPOB OTINYAIOTCA IJI0-

131 KyXHH Ha IJIaHE U B peaJIbHOCTHU? 0

9. B cpennem u3 1500 camoBeIx HACOCOB, TOCTYMUBIINX B Mpomaxy, 12 [ ________ noJTe-
katoT. Halinure BeposSTHOCTH TOrO, YTO OJMH CIy4yallHO BBIOpAHHBIM AJis ! KOHTpO-
JIs1 HACOC HE MOJ/ITEKaeT. ro

10. Ha puCyHKe [OKa3aHO M3MEHEHHE TEMIIepaTyphl BO3AyXa HA po- | + 1+ 1 | Tske-
HUM TpeX CyTok. I10 rOpH30HTATH yKa3bIBaeTCs JaTa M BpeMs CyTok, mo | b %4 & ¥ pep

TUKaJIM — 3HAa4YeHUE Temmeparypsl B rpagycax llenscus. Onpenenure mo puUCyHKY Pa3HOCTh MEXKITY
HauOoJblIeH U HauMeHbIEeH TemMnepaTypamu Bo3ayxa 9 aBrycra. OTeer
naire B rpanycax Llenbcus.

11He3aBucuMas >KcriepTHas JabopaTopus ompenenseT pedTunr R 6pI-
\ |/ TOBBIX MPUOOPOB Ha OCHOBe Ko3(durmenta meHnocty, pasaoro 0,01
\—/ \ cpenneii rens! P, nokasareneii Gpynkimonansoctn F, kauecrsa O u nn-
/ AV ~ saiina D. Kaxxnp1ii u3 mokasareneil olieHuBaeTcs 1eIbIM YyruciioM oT 0 1o
4. ITOTrOBBIN peUTUHT BBEIYHUCIIAETCS 1O (hopmyIie

L

L
-

Lt

=
|~

I
!
|
|
f
|
]
1
|
|
|
1
/

\
\/

0:00 600 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00

7 aBrycra 8 aBrycra 9 aBrycra R — 4(2F + 2Q+D) _ O‘UIP
B Ta6HI/IHe AaHbl CPCAHSA [ICHA U OLUCHKU KAXKJO0I'0 IOKa3aTeysd AJId HCCKOJIbKUX MO,[[eﬂeﬁ 9JICKTPpU-
YeCKUX MsicOpyOok. OmnpeennTe HauBBICITUN PEUTHUHT MPEJCTABICHHBIX B TAOIUIIE MOJIETIEH dIEKTPH-

YECKUX MACOPYOOK.

ll\;[lonenb msicopy6- Cpennss nena | DyHKIHOHAILHOCTH i(::—:)e- Jn3aiin
A 4700 2 4 0
b 4000 0 1 0
B 5400 0 4 2
r 4300 3 1 2

o

12. HaiiguTe miomaas MOBEPXHOCTH MHOTOIPAHHUKA, H300paKECHHOT'O HA PUCYHKE (BCE 3
JBYTPAHHBIE YTIIbI IPSIMBIE).

13. B ocHOBaHHMH TIPSMOM MTPHU3MBI JISKHUT pOMO C TUAroHaiIsIMH, paBHbIME 6 u 8. Ilio-
I1a]b €€ IOBEPXHOCTHU paBHa 248. Haiinure 60xoBoe pedpo 3TOM NPU3MBIL. ?

14. Ceera otmpaBwia SMS-cooOmeHHsI ¢ HOBOTOAHUMH IO3/IPaBICHUSIMUA CBOMM 19
npy3bsaM. CtoumocTts omHOTO SMS-coobmenust 1 pyons 90 komeek. Ilepen ormpaBkoii co-
obmenus Ha cuety y CBerbl Obu10 37 pyOmneit. Cronbpko pyosieit octanercss y CBeThI TIOCHIe OTIPaBKHU
BCEX COOOIIeHMI?

15. HaiiguTe miomaapr nmapaiienorpaMmma, 300pakeHHOTO Ha PUCYHKE.

16. IBa pebpa mpsMOYTONBHOTO MapajuiesienuIiesia paBHbl 6 U 4, a 00bEM Mapasurenenunena
pasen 240. Haitaurte miommaab MOBEPXHOCTH ATOTO MapauieNenune/a.

o




17. OcHOoBaHUEM NUPAMUIBI CITYKHUT MPSIMOYTOJIBHUK, OJIHA OOKOBAsi TpaHb MEPIICHIUKYIISIPHA TIIOC-
KOCTH OCHOBaHUS, a TPHU JPyrue OOKOBBIE TPAaHU HAKJIOHEHBI K IJIOCKOCTH OCHOBAHUS TOJ YTIIOM 60,
BricoTa mupamuasl paBHa 12. Haliqure o6beM nmupaMusI.

18. Kaxmomy U3 4eThIpEX HEPABCHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJHO M3 PEIICHHUI B TIPABOM
cToJIOIe. YCTaHOBUTE COOTBETCTBHE MEXK1y HEPABEHCTBAMH U UX PEIICHHUSIMHU.

3;6) U (6;4-20)

3:6)
0;3) U (6;+o0)
:3)

ologs(x—3) <1 o

5—.’C+2 >O,2 )(
! x—3 3)(
NTEr e o
L —9x+18>0

N

—OO’



JK3aMeHANMOHHAA padoTa no Aucuumnanue «MaremaTuka
16 Bapuanr

3 3
., Z422) 258 . 145 . 267
1. Haiinute 3HaueHNE (4 8) .2HaiinuTe 3HaUeHUE (57): 57

3. B mxone ¢paHiry3ckuil S3bIK n3ydaroT 162 yyamumxcs, 4To co- CTaBJISIET
18 % ot umcina Bcex ywamuxcs WKOJbl. CKOJBKO ydalluxcs B mikose?

4. Haiinute 3HaYeHHE BBIPAKECHUS (Sx—4)(Sx+4) _25“'(2, npu x=57

5. B nome, B xotopom xuBét llets, oqun moabe3n. Ha kaxmaom Ta)XXe MO
mectb kBaptup. Ilerst xuBEér B kBapTupe No 71. Ha kakom srtaxe JKUBET
[lersa?

_mx 3

6. Haiimute KOpeHb ypaBHEHUS: ““6 " 2B orsere sammummre Han0oJIb-
LIMH OTPULIATEIIbHBINA KOPEHb.

7. HaiiauTe KOpeHb YpaBHEHHMS (x+1)* = 1000, o

8. B oomenHom myHkTe 1 rpuBHa ctouT 3 pyoas 90 komeek. OTapl- « xa-
FOIMe OOMCHsIM pyOiM Ha TPUBHBI M KyNHiH apOys Becom 7 Kr mo /
1eHe 2 rpuBHbI 32 1 kr. Bo ckonpko pyoieit o0omiach UM 3Ta MOKYM- ka?

0 1 2 3 4 5

OTBeT OKpYIJIUTE O LEI0r0 YHUCa.

9. B copeBHOBaHMSIX O TOJKAHUIO AIpa YYacTBYIOT 6 cnopTcMeHOB U3 Benukobpurtanuu, 3 cnoptc-
MeHa u3 @panmun, 6 cnoprcmeHos u3 ['epmanuu u 10 — u3 Uranuu. [lopsanok, B KOTOpOM BBICTYHAOT
CIIOPTCMEHBI, OllpeaenseTcs xxpedbuem. Haliure BeposITHOCTh TOTO, YTO CLIOPTCMEH, BBICTYMAIOIIUHN T10-
CIIEIHUM, OKaKeTcs U3 OpaHuuu.

10 Ha puarpaMme mokaszaHa cpeJHEMECsdHas TemIepaTypa Bo3ayxa B ExaTepuHOypre 3a KaKIblid
Mecsal 1973 roga. Onpenenure 1Mo Auarpamme pa3HoOCTh MEXAY HauOoJIbIIel 1 HAaUMEHBIIIEH cpeHeMe-
csiuHbIMM Temmneparypamu B 1973 roxy. OTtBer gaiite B rpagycax Llenbcus.

11. Muxaun pemmi noceTuTh [lapk aTTpakImoHOB.

. e Homep | Moceuwaembie at- | CtouMocTb
e — o 6unera TPaKLIMOHDI (py6.)
& — | 1 KoJIecO 0003peHus 350
] 2 aBTOPOM 150
4 5 2 7 ki I U 1
40
e r 3 aMepUKaHCKUE TOPKU 250
120
o 4 aBTOAPOM, aMEPHUKAHCKHE 350
" TOpKH
2 5 KOJIECO 0003peHHSI, aBTO- 450
ApOM
6 KOMHaTa CTpaxa, aMepu- 350
KaHCKHE T'OPpKH

[Tonb3ysace Tabnuieit, mogdepute HaboOp OUIETOB Tak, 4TOOBI MUXauil MOCETUIT BCE YEThIPE aTTPaKIIH-
OHa: KoJieco 0003pEeHHUsI, KOMHATY CTpaxa, aMepUKaHCKUE TOpPKH, aBTOJAPOM, & CyMMapHasi CTOUMOCTh
6uneroB He mpesbimana 800 pybreil. B oTBeTe ykaxkute poBHO 0JJuH HabOp HOMEPOB OUIETOB O€3 Mmpo-
0eoB.

12. HaiiguTe miuomaab MOJTHON MOBEPXHOCTH MHOTOTpaHHUKA, N300paKEHHOTO Ha PUCYHKE.

13. unuHAp ¥ KOHYC UMEIOT 00IIiee OCHOBaHWE M OOMIYI0 BRICOTY. Berumciure 00bemM
UIMH]IPA, ecii 00beM KOHYca paBeH 42.

i 14. Ha rpaduke n3o0pakeHa 3aBUCUMOCTh CKOPOCTH JBMIKEHUS JIETKOBOT'O aBTOMOOH-
LTy g Ha MyTH MeXIy ABYMs FOPOJaMHU OT BpeMEHHU. Ha BepTHKalbHOM OCH OTMEYEHa CKO-
pPOCTh B KM/, Ha TOPU30HTAIILHOW — BpEeMs B Yacax, IMPOIIe/AIIee ¢ Havaja JBYKCHUS aB-
tomoOust. [lonp3ysich rpadukoM, MOCTaBbTE B COOTBETCTBUE KAKIOMY MHTEPBANly BPEMEHHU XapaKTe-
PUCTHKY JBUKCHHS aBTOMOOHJISI HA 9TOM HHTEpBAJIC.

MHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKU ABWKEHW A
A) BTOpOI#1 Hac myTH 1) aBTOMOOMIIb HE PA3TOHSJICS M HEKOTOPOE BPEMsI €Xal C MOCTO-
B) Tpernii yac mytu SIHHON CKOpPOCTBIO
B) 4eTBEpTHIil yac myTH 2) CKOPOCTb aBTOMOOMJISI IOCTOSIHHO CHIDKANach

I') naThIi yac myTH 3) aBTOMOOMIIb C/IeNa OCTAaHOBKY



4) cKOpOCTh ABTOMOOMJISI JOCTUIJIA MAKCUMyMa 32 BCE BpeMsI IBH-
KEHHS

COSA = I—O
15. B tpeyrosnbuuke ABC yron C pasen 90°, V101, Haitzure (84,
16. JlBa pebpa mpsIMOYTOJBHOTO MapauIeIeTUIIe/Ia, BHIXOASIINE U3 OJHON BEpIUIWHBI, paBHBI 1, 2.
O6bem napasienenuneaa paseH 6. Haitgure miomanb ero moBepXHOCTH.
17. O6BEM KOHYCa paBeH 25T, a ero BbIcOTa paBHa 3. HaiiauTe paguyc OCHOBaHMS KOHYcCA.
18. Kaxxmomy u3 4eThIpéX HEpaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO U3 PEIIEHUH U3 MpaBo-
ro CToNOma. YCTaHOBUTE COOTBETCTBHE MEXKIY HEPABEHCTBAMHU U UX PEIICHUSIMHU.

HEPABEHCTBA PELIEHUSA
(':2,):0 p (15 Fee)
N .
pylog x> | 3(2: +eo)
Hr—1)(x—2)<0 p(—eor 1)



JK3aMeHANMOHHAA padoTa no Aucuumnanue «MaremaTuka
17 Bapuaunr

4 5
1 Haﬁ):[me( 7 1’2) ~ 6.2, HaiiiuTe IIpou3BeicHIE 7 1051/1113 -10 7.

3. CtyaeHT moiay4yusn CBOM mepBblid ToHOpap B pasmepe 800 pyOieid 3a BeIMOIHEHHBIH ntepeBoa. OH
pel1 Ha BCE MOJIYYCHHbBIC JIEHBI'M KYHMUTh OYKET po3 JJisi CBOCM YUMTEIbHHUIIBI aHTJIMICKOTO SI3bIKA.
Kakoe nHanbosnbliiee KOJIMYECTBO PO3 CMOKET KYNHUTh CTYACHT, €CIU YAEepKaHHBIA Yy HEro HaJIoT Ha J0-
xoJel coctaBisieT 13% roHopapa, po3sl crost 100 pybrneit 3a mTyky U OYKeT JOKEH COCTOSTh U3 He-

YCTHOI'O yuciia HBeTOB‘.7
5c0s29° o

4, Haitnute 3HaYeHHUE BRIpaXKEHUs sin61?

5. 3apanue 6 Ne 510892. Jlnsa pemonTa TpeOyeTcss KynuTh 23 J1aMII04- ku. Kaxmas nmam-
nouyka ctout 37 pyOnei. Ckonbko pyOiei caay MOJIyduT IMOKYIATelb, JaBIIMA  Kaccupy
1000 pybseii 3a TaKyro TOKYIKY?

1
I—dx _ W/ ——— =0,2
6. Haiinute kopeHb 2 32. 7. Pemmnte ypaBaenue ¥ 12 — 4« '

/ h
a1
8. Aj Croyié moanupaeT JeTCKYI0 ropKy mocepenune. Haii- JIUTE BBICO-

Ty | atoro cronba, ecnu Beicota h ropku paBHa 3,2 m. OTBeT naiite B MeTpax.

9. B mara3uHe CTOST JBa IJIATEXKHBIX aBToMara. Kaxiplii U3 HUX MOXXET OBITh
HEUCIIpaBeH ¢ BeposATHOCTHIO 0,05 He3aBuCHMMO OT apyroro aBromara. Haiiaure BEposSTHOCTh TOTO, UTO
XO0TsI ObI OJIMH aBTOMAT UCITPaBEH.

10Ha nuarpamMme moka3aHa cpegHeMecsYHas Temiiepatrypa Bozayxa B Cankr-IlerepOypre 3a kax-
neiit Mecst] 1999 rona. [1o ropu3oHTany yka3pIBatOTCsI MECSIIBI, 110 BEPTUKAIN — TEMIIepaTypa B rpaay-
cax Lenbcus. Onpenenute no auarpaMMe HauOOJBIIYIO CPETHEMECTYHYIO TEMIIEPATYPY B IEPUOJ C SH-
Baps 1o mait 1999 rona. OtBer naiite B rpanycax Llenbcust.

o — 11. Typuct moxdupaer cebe IKCKYPCHOHHYIO

| I = -

i o == oo o mon o amr o o i Emg|  IPOTPAMMY. CBeneHHs 0 HEKOTOPBIX My3€esiX U Tap

e Kax, TIIOATOTOBJIEHHBIE TYPUCTHYECKUM  OrOpo,
IPEACTaBICHBI B TAOIHUIIE.

Bpems (B yacax)

Homep skckypcum | loctonpuMmeyatenbHoCTb | Bpems pa6otbl Ha Npoe3a u noceweHmne

1 IMymkux 10:00—19:00 4

2 Iereprod 09:00—19:00 4

3 Opannen6aym 10:30—17:30 5

4 IMywkun, [TaBnosek 10:00—19:00 5

5 Tereprod, Opannendaym 09:00—17:30 6

6 IMymxun, Iereprodp 10:00—19:00 6

[Tonb3ysack Tabnuuel, nogdepuTe SKCKYPCUOHHYIO IPOrpaMMy Tak, YTOOBI TYPHUCT IOCETHJI HE MEHEee
TPEX JOCTONPUMEYATEIBLHOCTEN 3a OJIUH JEHb.

B otBere s mogoOpaHHOI MporpaMMbl YKa)XXHTE€ HOMEpa SKCKypcHil 6e3 mpoOesoB, 3amsiThiX U
JPYTUX JONOJHUTEIBHBIX CUMBOJIOB.

12 Konyc Bnucan B mmuHap. O0beM koHyca paBeH 2 1. Haiiaure o0beM mimuHpa.

13. JInnHa OKpYy>KHOCTH OCHOBaHMS LMIMHApa paBHa 1. Ilmomaas 60KOBOW MOBEPXHOCTH paBHA 2.
Haitaure BbICOTY HIUIMHIpA.

14bonbHOMY MPOMUCAHO JIEKAPCTBO, KOTOPOE HYKHO mpuHuUMath 1o 0,5 r 2 pasa B ieHb B T€UCHUE
7 nueit. B ognHoii ynakoBke 10 Tabnerok mo 0,25r. Kakoro HauMeHbIIero KOJMYECTBA YITAKOBOK XBATHT
Ha BECh KypC JIeueHus?

15. Ok0710 OKpY)KHOCTH, PaInyC KOTOPOH paBeH V3/2, onucan MPaBUJILHBIN IeCTUYTOMbHUK. Haii-
JUTE panyC OKPYKHOCTH, OITMCAHHON OKOJIO 3TOr0 IIECTUYT OJIbHUKA.



16. B npsamoyronsaoM napamtenenuneae ABCDA1B1C1D1 pebpo CD = 2, pebpo 5C = V5,
pebpo CCy = 2. Touka K — cepenuna pedpa DD1. HaiinuTe momanas ceueHust, MpoXOosIero 4epes3
Toyku C1, B1 u K.

17. B ocHOBaHMY MPSIMO¥ IPU3MBI JISKUT KBaIpaT co CTOPOoHOIt 2. bokoBkie pedpa paBHbl 5/m. Haii-
IuTe 00beM UIMH]IPA, OMMCAHHOTO OKOJIO STOM MPU3MBI.

18Ha xoopAnHaTHOM MPSAMOI OTMEUYEHBI TOUKU A,B,C,D. ycranosure cootserctaue MeXy yKa-

3aHHBIMH TOYKaMH U YUCJIaMH U3 IIPaBOI0 CTOJI6I_[a, KOTOPLBIC UM COOTBCTCTBYIOT.
A B C D

8 0 10
TOYKU YUCIIA
A)A L V98
B)B ) /&0
B) C 2
D 3)\/8_4
V66

4)



3K3aMeHaIII/IOHHaH paﬁoTa o JMCHUILIHHE «MaTeMaTHKa»

20 maccaxupoB. Kakoe HanMeHbIIee KOIMYECTBO TAaKUX aBTOOYCOB MO-
4TOOBI 32 O/IMH pa3 MEPEBE3TH BCEX U3 JIarepsi B ropoi?

18 Bapuaunr
]

1 L
1. Haiinure 33 T 12 2. Haiigure 3HaueHue BBIPAXKECHUS

7\/6_ 5\/6

35V6-2

3ToBap Ha pacnpoaaxe yuenunu Ha 15%, npu sTom oH ctan croutb 680 p. Ckonbko pyOeit croun
TOBap /10 paclpogaxu?

1 1
5 (361512—])-(———)
4. Haiigure 3HaUEHHE BBLIPAXKEHHSI b6a—1 6a+1/
5. B nernem narepe 150 gereii u 21 Bociurarens. B omHOM aBTOOYCE MOXKHO IEPEBO3UTH HE Ooiee

HamoOuTCH,

~___"*

1 1

6. Haiinute kopenb ypaBHeHus: 2x — 11 e

7. Pemmure ypaBHeHue v —3+dx=x . 8. Ctpoutenu oropaxusa- x

0T MECTO AJIA

npoBefeHus: paboT 3abopom. 3abop umeeT GopMy TPSIMOYTOJBHHKA CO cTOpoHamMu 18 M um 16 m.
[Tpuuém HEOOXOIMMO OCTaBHTH MPOEMBI B 3ab0pe sl mpoe3aa MamiuH. [Ipoe3aoB 4eThbipe, KaXKablid
mpuHOM 2 M. HalimuTe o0mryro nimuHy 3a0opa.

800 000

700000

600 D00

500 000

400 000

300000

200000

100 000

o

10 11 12 13 14 15 16 17 12 19 20 21 22 23 24 25 26 27 28 29

Bek. C moMOLIBIO
BEK, KOTOpBIE JOJIK-

9. B rpynne TypucroB 5 yeno-
KpeOusi OHU BBIOMPAIOT JIBYX YEJIO-
Hbl UATU B CEJIO B MarasuH 3a IIpo- , nykramu. Typuct A.
XxoTen Obl CXOAUTH B Mara3uH, HO OH noauuHseTcs xpeduto. Kakosa
BEPOSATHOCTH TOTO, YTO A. MOUAET B Mara3uH?

10Ha nmarpaMme moOKa3aHO KOJMYECTBO IOCETHTENEH cailTa
PUA Hosoctu Omnpenenure no guarpaMMe, CKOJbKO ObUIO JHEH 3a
JIaHHBIM TEpHOJ, KOrja Ha caulTe 4 B

7

¢ D

3 4 3

ra

| |
PUA HoBoctu Ob1O MeHee MOTy-

T T I
-1 0 1
MUJIJIMOHA IOCCTUTCIICHU.

11. PeiiTMHroBOE areHTCTBO OMPENESET PEUTHHI COOTHOIIEHHUS «II€HA-KaueCTBO» MUKPOBOJIHOBBIX
neveii. PedTHHr Berumcnsercs Ha ocHOBe cpenHel meHsl P m onenokx dynkrmonamsHocTH [, Kaue-
crea @ u quzaitna D. Utorossrit PEUTHHT BhIUKCISIETCA 1O PopMyTie

R=8(F+Q)+4D—0,01P.

B Tabnuie naHbl OIEHKM KaXKIOTO IMOKa3aTess Il HECKOJIbKUX Mojenen medeit. Ompenenure,
Kakas MOJIEJIb UMEET HAaUBBICIIMI PEUTHHT.

Monaean
neun

Cpennsis nesa

DYyHKIHOHAJIb-
HOCTb

KauecTtBo

Ju3aiin

A

2500

2

b

3500

B

5400

r

4900

3

1

4

12. TI10CKOCTB, TPOXOIsiIas yepe3 Tpu Touku A, B HCapa36HBaeT IIPABWIBHYIO TPEYTOJIBHYIO
IIPU3My Ha JBa MHOTOrpaHHUKA. CKOJIbKO BEPIIMH Y MHOTOTPaHHMKA, Y KOTOPOI'O MEHBIIE IPaHen?

13. Iupamuna Xedpena umeeT GopMy IpaBUIBHON YETHIPEXYTOILHOW MHUPAMHJIBI, CTOPOHA OCHO-
BaHUs KoTopoi paBHa 210 M, a Beicora — 136 M. CTOpOHa OCHOBaHMUS TOYHON MY3E€HHOM KOIHU 3TON
nupamuel pasHa 10,5 cm. Haliqure BbicOTy My3eliHOM konuu. OTBET JalTe B CAaHTUMETpaXx.

14.B xBaptupe, IJe NpOKUBAeT AJIeKCel, yCTaHOBIEH MpuOop y4yé€ra pacxoja ropsueil BOJIBI
(cuétumk). 1 mapra cu€TuyMk nokasbiBaj pacxon 838 ky0.m Boabl, a 1 ampens — 845 ky0.m. Kakyro
CYMMY JIOJDKEH 3aIUIaTHTh AJIeKcel 3a Tops4yro BOJAY 3a MapT, €ciu 1eHa 1 Ky0.M ropsiaei Bojbl co-
ctaBisger 79 py6.? OtBer gaiite B pyoOJIsx.

15. B tpeyromsanke ABC AC = BC| ricora AHpasna 4, AB = 4\/5 Haiiure (2 BAC



16. JlnnHa OKpYXKHOCTH OCHOBaHHUS KOHyca paBHa 3, oOpa3yromias paBHa 2. Haiinure miomans 60-
KOBOM MOBEPXHOCTH KOHYCA.

17. Paguyc ocHOBaHUs IWJIMHIpA paBeH 26, a ero oOpasyromas paBHa 9. CedeHue, mapauieabHOe
OCH IWJIMHJIpa, YaJeHo OT He€ Ha paccTosiHue, paBHoe 24. HaliauTe miomaap 3Toro ceuyeHusl.

18.Uucio m pasto 1084 6.
Kax10i TOYKE COOTBETCTBYET OJHO M3 YHCEN B HPAaBOM CTOJIOIE. YCTAHOBUTE COOTBETCTBHE
MCKAY YKa3aHHBIMU TOUYKAMU U YUCIIAaMH.

TOUKHU YHCIIA

1) m-2
A)) Q 2) m?
B
— 1
Bc I Vim
D 3

aym



JK3aMeHANMOHHAA padoTa no Aucuumnanue «MaremaTuka
19 Bapuaunr

1 1
56 23 .27
-3 -
. —E . V2
1. HaliguTe 3HaueHue 5% 2. HaiinuTe 3HaYeHHE BBIPAXKEHUS .
3. Ilpuzepamu TOPOJCKON ONMMMIIHUAIBI 10 MaTeMaTUKe cTayio 33 yue-
craBwio 11% ot uucna yyacTHUKOB. CKOJIBKO YE€IOBEK Y4acTBOBAJIO B

i 9
sinat = — .
4. Haiinure (8 X ecnm Blu& € (0»035”). %
C
5. YcTaHOBKa JBYX CUETYMKOB BOJABI (XOJIOAHOM W ropsiueid) CTOUT 2500 py6. o
YCTAaHOBKHM CUETYMKOB AJICKCAHIpP TUIATHI 32 BOAY (XOJOJHYIO M TOpsdyr) exemecsyno 1700 pyo.
[Tocne ycTaHOBKM CUETYMKOB OKa3alloCh, YTO B CPEIHEM 3a MecsIll OH pacxonayeT Boasl Ha 1000 pyo.
IpHU TeX ke Tapudax Ha BOIy. 3a KaKoe HaMMEHbIIIee KOJIMYECTBO MECALIEB MpU TeX ke Tapudax Ha
BOJly YCTAHOBKA CUETYMKOB OKYITUTCS?

HHKA, YTO CO-
oJmmnuaje?

6. Pemure ypaBHeHHe logs(7—x) =logs(3—x)+1
3 —
7. Haligute KopeHb ypaBHEHHS Y x—10= 6.
8. 3aganme JIBa canoBoja, MMeEOLIUME NPSIMOYTOJIbHBIE
35 m Ha 40 M ¢ oOmiell rpaHUIICH, JTOTOBOPWIMCH U CIEIAIH

yrosbHbli npyn pasmepom 20 M Ha 14 M (cM. 4epTéx), NpudéM
IIPOXOAUT TOYHO yepe3 1eHTp. Kakosa momane (B KBajpaTHbIX

YYacTKH pa3Mepamu
o0t psIMO-
rpaHUIla  YYacTKOB
METpax) OCTaBIICH-

Csl YaCTH y4acTKa KaXJI0To cajioBoa’? n

9. B cpennem u3 1400 camoBbIX HACOCOB, IO- CTYNMBUIMX B Opojaxy, 14 moareka-
10T. Halinute BepoATHOCTD TOTO, YTO OJIMH CIIy4aiiHO BbIOpaHHBIN JJI1 KOHTPOJI HACOC HE MOJTEKAET.

10. B uemmnuonare mo ruMHacTHKe ydacTBylT 64 cnoprcmenku: 20 u3 Smonum, 28 u3z Kuras,
ocranbHbie — u3 Kopen. [lopsiaok, B KOTOPOM BBICTYNAIOT TUIMHACTKH, ompeaensercs xpebuem. Haii-
JUTE BEPOSITHOCTD TOTO, YTO CIIOPTCMEHKA, BBICTYIIAOIIAs IEPBOM, OKakeTcs u3 Kopeu.

11. JIng u3roToBIEHUS KHUXKHBIX IOJIOK TpeOyeTcs 3aka3zaTh 48 OJMHAKOBBIX CTEKOJ B OJHOW M3

tpex ¢upm. [lnomane kaxaoro crekna 0,25 M" B raGmuue MIPUBE/ICHBI IIEHBI Ha CTEKJIO, a TaKXXe Ha
pe3ky cTexon u nuindoBKy kpas. CkonabKo pybmeit Oyer CTOUTh caMblii JeTIeBhIil 3aKa3?

®upma | Liena crexna (py6. 3a 1 m?) | Peska u muindoska (pyo. 3a 0JHO CTEKJIO)

A 420 75
) 440 65
B 470 55

12. lnaronains kyba paBHa 1. Haiigure muromanb ero moBEpXHOCTH.

13. Ot TpeyronpHOI MUpaMuabl, 00beM KOTOPOH paBeH 12, oTceueHa TpeyrosibHas NupaMmua mioc-
KOCTBIO, MPOXO/SIEH Yyepe3 BEpIIMHY MUPaMUAbl U CPEIHION JIMHHUIO ocHOBaHMs. Haiinure o0bem ot-
CECYCHHOU TPEYrOJIbHOU IMUPAMHU/IBI.

65

t =
14. B tpeyronsanke ABC yron C pasen 90°, AB = 18, 4+/65. Haiimure AC.
15. VYron npu BepiiMHE, MPOTHBOJESKAIIEH OCHOBAHHIO PaBHOOEIPEHHOTO TPEYrOJbHUKA, paBEH
150°. bokoBas cropoHa TpeyroibHUKa paBHa 20. Haliiure miomaae 3Toro TpeyrojbHUKa.

gA

16. Konyc Toydaercs pH BpaIeHHH PaBHOOEAPEHHOr0 mpsiMoyrosHoro tpeyrompauka ABC po-
Kpyr Karera, paBHoro 6. Hailinure ero oobem, eneHHbIN Ha TT.



17. O6Bém konyca paBeH 27. Yepe3 TOUKY, ACTAILYI0 BHICOTY KOHYCa B OTHOIIEHHH 1:2, cumMTas oT
BEPLUMHBI, IPOBEJIEHA NIOCKOCTb, NapajuieibHas ocHoBaHMI0. Halinure 00bEM KOHYyCa, 0TCEKaeMoro oT
JAHHOTO KOHYyCa MPOBEAEHHOM IUIOCKOCTBIO.

18. Ha xoopauHaTHO# nipsiMoit oTMeueHbl Touku A, B, C, u D.

A B C D
——
3 -2 -1 0 1 2 3

Yucio m pasno 10854
Kask10if ToUKe COOTBETCTBYET OJIHO U3 YMCEN B IPABOM CTONOIE. YCTAHOBUTE COOTBETCTBUE MEKILY

YKa3aHHbIMHU TOYKAMHU U YU CJIaMU.

TOYKH YKCITIA
A) A 14 —m
B)B 2
B)C - —
) D 2) m



3K33M€H3HI/IOHHaﬂ paﬁoTa o JUCHHUILIMHE «MaTeMaTHKa»

20 BapuaHT
V63
0.6- 102 3

o 7 o -6
1. Haiizure 3uauenne 3 107" 2, Haiimure 3Hauenue Bopaxenms V-2 ¥,
3. Hanor na noxoasl cocrapnsier 13% ot 3apabotHoil muiatel. 3apabotHas riara MiBana Ky3pmuua
paBHa 31 500 py6ueii. Kakyio cymMMy OH MOJIYYHT TTOCIIE YIIIaThl HATOTOB? OTBET naiiTe B pyOmsix.

) 5 ( 375)
sinad=—-——— ac(m=— /
4. Haiinure (8 X ecnm V26 u 2 J)

5. Jist mpurotoBiieHUsT MapUHaaa AJIA OrypLOB Ha 1 JUTp BOAbl [~ Tpebyercst 8 I JIMMOH-
HOM KHCIOThI. JINMOHHAs KHUCIIOTa IpoAaeTcs B MakeTHKax mo 15 r. Kaxkoe HaVMEHbIIIEE
YHCJIO NAKETUKOB HYXXHO KYNHTh XO3sIMKE Ul IPUTOTOBICHUS 6 JUTPOB MapuHaja?’

1 ) 3—x
=38
6. Haiinure kopeHb ypaBHEHUS <2

7. Haiimure KOpeHb ypaBHEHHS logs(5 — x) = 2logs3,
8. Jlaunblii yuacTok umeeT popMy KBaapaTa, CTOPOHBI KOTOPOro pasHbI 30 M. Pazmephl 1oMa, pacrio-

2 JIOKEHHOTO Ha y4acTKe M UMEKIIEro (popMy NpsAMOYrojibHuKa, — 8 M X 5 M. Haliaure muo-
1a/lb OCTaBIIeiCs YacTu yyacTka. OTBET JaiiTe B KBaApaTHBIX METpax.

300 sD 10. Ha pucyHke noka3zaHo, KaK BRITJISIAT Kojieco ¢ 7 ciumamu. CKOJBKO OyAeT CITUIL B KO-
Jiece, €CJIM YToJI MeX1y COCeTHUMU cliuillaMu B HEM Oyzet paBeH 18°7

11. B uemnuonare 1o TUMHacTHKE y4acTBYIOT 28 copTcMeHoK: 8 n3 ®pannuu, 13 u3 Be-
JMKOOpUTAaHUH, OCTallbHble — U3 ['epmanuu. Ilopsiok, B KOTOPOM BBICTYHAOT TMMHACTKH, ONpees-
ercs xpebuem. HaiinuTe BEpOSTHOCTH TOTO, YTO CIIOPTCMEHKA, BHICTYIAOIIAsl MEPBOM, OKaKETCS U3
I'epmanun.

12. B cOopuuke OuneroB no ¢usuke Bcero 40 OmieToB, B 6 M3 HUX BCTPEYAETCS BOMPOC MO TEME
«Tepmonunamuka». Hailiiute BepoATHOCTh TOrO, YTO B ClyyailHO BBHIOpaHHOM Ha 3K3aMeHe Ouiere
IIKOJIBHHUKY JIOCTaHETCsI BONPOC 1Mo TeMe «TepMogiuHaMuKay.

13. B marasune oJ1ex/1bl 00BABICHA AKIMS: €CIM OKyHaTeab IpuoOpeTaeT TOBap Ha CyMMY CBBIILIE
10 000 py6., oH mosydaeT CKMIKY Ha CIeIyIollyto MoKynky B pasmepe 10%. Ecnu nokynarens yuyact-
BYET B aKI[MH, OH TePsET MPaBO BO3BPATUTh TOBap B MarasuH. [lokynarens b. xouer mpuobpectu KypT-
Ky 1neHoit 9300 py6., pybamky neHoit 1800 py6. u nepuatku nenoit 1200 py6. B kakom cinydae b. 3a-
TUTATUT 32 MTOKYIKY MEHBIIIE BCETO:

1) b. kynuT Bce Tpu TOBapa cpasy.

2) b. kynuT cHayasa KypTKy U pyOaliky, a IoTOM MEepUaTKU CO CKUIKOM.

3) b. KynuT cHavana KypTKy 4 [epyaTkH, a IOTOM pyOamiKy co CKUIKOM.

B otBer 3anmmmre, ckosbko pyoiei 3amatuT b. 3a mokymnky B 3ToM cirydae.

14. K npaBuiIbHON TPEyrojibHOW MpHU3ME CO CTOPOHON OCHOBaHUS | MPHUKIEWIN MPABUIBHYIO Tpe-
YrOJIbHYI0 THpamMuay ¢ pedbpoM 1 Tak, uTto ocHOBaHUS coBHasu. CKOJBKO TpaHEd y MOTYYHBIIErOCs
MHOTOrpaHHHUKa (HEBUAUMBIE peOpa Ha PUCYHKE HE 0003HAYEHBI)?

15, L===f © Y Jlamel aBe KpyXKKM WATHHApHYEcKoil popmbl. Tleppas kpykKka B monTopa pasa
HUKE BTOPOH, a BTOpas BABOE IIKpe nepBoil. Bo ckonbko pa3 00bEM BTOpOM Kpy:KKH OoJbiie 00bEMa
nepBon?

17. B TynoyrosnsHoM TpeyroasHuke ABC AC=BC = 4\/5, seicota AH pasua 4. Haiinure tgACB,

/Oxc
N
2N
18. Bonma B cocyne HTWIMHAPHUYICCKOH - : (opmbl HaxomuTcs Ha ypoBHe h =80 cM.

Ha kakoMm ypoBHE Oka)keTcsi BO/Ia, €CliU €€ MePEeNuTh B IPYrou MUIMHAPUIECKUNA COCY I, Y KOTOPOIo pa-
JMyC OCHOBAHUS BJIBO€ Oouibiie, 4eM y nepBoro? OTBeT naiTte
B CAHTUMETpax.



(e
e
19. \ / Jlanel nBa mapa ¢ paguycamu 4 u 1. Bo ckonbko pa3 00béM OonbIlero mapa
6ounbiie 06bEMa apyroro?
20. Kaxxiomy u3 4eThIpEX YHCeN B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K, KOTOPOMY OHO MPHUHA/I-
JICKUT. Y CTAHOBUTE COOTBETCTBUE MEXKYy YMCIAMH U OTPE3KaMH U3 MPABOT0 CTOJIOIA.

YYCIIA OTPE3KH
A)logs 127 1) [3; 4]
N i
B) V20 4 [6: 7]

—1
10,16



Kpurepuu ouenuBanus:

- OLICHKA «OTJINYHO» BBICTABISETCS OOYYarOUIEMYCs, €CJIM BBIIOJHEHO BepHO 16
3ajaHuil, paboTa aKKypaTHas, J0IyCTUMa OJIHa HETOYHOCTH;

- OILICHKAa «XOpOULIO», €CJIM BBINOJHEHO BepHO 13-15 3amanmii, pabota akkyparHasd,
JOITyCTUMA OJIHA HETOYHOCTb;

- OLICHKA «yJIOBJIETBOPUTEIILHO», €CIIU BBIIIOJHEHO BEPHO 6-12 3ananuii;

-OLIEHKA «HEYJO0BJIECTBOPUTEIIBHO», €CIIN BBIIIOJIHEHO MEHEE



6 3a1aHUN.



