Conepxanue

HPEJUCIIOBHUE ........ooiiiiiiee ettt ettt a e s bt e et e et e e teesbeesaeesateenteeabeenbeenseenseesaeas 5
TJTABA 1. AJITEBPA ...ttt sttt ettt et e s ae e st e sateebeebeebeesseesaees 7
§ 1. PanoHaIbHBIC YPABHEHUS F BBIPAMKCHTI .....vveeeveeenereenereeeereessseeesseesssesesssessssessssseesssesnnnes 7
TTpoBEPOTHAS PAOOTA NO 1 ...iiiiiiiiieiieiieriie ettt e ste st ettt eseessaesnaesnseenseensaens 12
§ 2. UppaliOHATIbHBIE BHIPAKEHUS U YPABHEHMS «..cuvveeenvreeureeaireeniieesnieeesateeeteeesieeesnueeesneesnnne 14
TTPOBEPOUHAS PAOOTA NC 2 ...oiiiiiiieiieiieciiesite e ereere e et e stteseresebeesseesseessaessaesssesssessseessenns 16
§ 3. CTCTICHHDBIE BBIPAKEHUS U YPABHEHHUS ....evveenrreenereennteeenneeesseeenseeesseesaseeesnseesnsseesnseessnseesnnes 18
TIpoBEPOTHAST PAOOTA NO 3 ..oiiiiiiiiiiiiiie ettt e re e et e e tae e st e e etbeessseeensaeessaeesseean 20
§ 4. JIorapu(pMUUECKUE BBIPAKCHUST U YPABHEHUS ...c..veervrererererenereanseesseesseesssessessesssessseesseessnes 22
TTpOBEPOUTHAS PAOOTA NO 4 ...ttt ettt et ettt st teeeeas 23
TTpOBEPOTHAS PAOOTA NO 5 ...iiiiiiiiiieeiie ettt e et e st e et e et e e steeessseesnsaesnsseesnseeas 25
§ 5. TIPOCTEHIIINE HEPABEHCTBA ....ccuuveeeurreeureernveeenseeesreeeseeesnseesaseeessseesnseessseeesseesssseesnseessseessnses 26
§ 6. TPUTOHOMETPUUYECKHUE BBIPAKECHUS U YPABHEHHUS «..eeeenevvreeennerreeenirreesennreeeeennneeeessnseessssnsees 27
TTpOBEPOTHAS PAGOTA N 6 ...eeiieeieiieeiiieeiie et etee et e ete et ee et e e nteeenteeesseesnseeensseennseens 29
TTpOBEPOTHAS PAOOTA NO T ..ottt ettt ettt ettt sbe e et e saeeeneeeneeas 31
§ 7. TekctoBbIe 3a7aun (ABMKCHHE, pab0Ta, CKOPOCTh, PACTBOPHI, TTPOIICHTBI)......eeeeveeererennnses 32
BTN 6:12 07 @M 1371 X 0 (SR N0 11 05 17 (0) (O UUPTP 32
3amauu Ha ABYDKCHUE TTO 3AMKHYTOM TPACCE ..eeuvveerevieeereerereeesereesreessseessseessseesssesssseesnsees 33
3amauu Ha ABMKCHUE MPOTIIKEHHBIX TEIT .e.uvveeeereerereeeereessseessreessseesssseessseessseeesssesssseesnsees 33
3aaUN HA TBUIKEHIIE T10 BOIE «.uueeeenneeeeneeeeeneeeeeenaeeeenaesesaneeeeeanaseeaenesereneesenaaseeenaaeeenenns 34
321291 HA CPEITHIOIO CKOPOCTD ...uvveeeereeesereerereeaseeessseessseeessseessessssssesssessssssessseesssessssseesssees 35
3AITAUM HA PAOOTY ...vveeuveenriereerererreaseesseesseesseessseansessseesseesseesssesssessseesseessessssessesssessseessesssns 35
3aTAUN HA TIPOTICHTDB ... .eeeuveeeereerereeassreessseeaseeessseesssseasssessssesesssesssseesssssessseesssssesssessssesensees 36
TTpOBEPOTHAST PAOOTA NO 8 ...oniiiiiiieiie ettt ettt et e et e et e e et e satreesnaeesnsaeennseeas 37
IJIABA 2. TEOPHUSI BEPOSITHOCTEM
N DJEMEHTBI MATEMATUYECKOM CTATUCTHMKM ..............ooovomveeeeeeeeeeeeeeenens 38
§ 1. BEeposATHOCTD CITYTIAMHOTO COOBITHI ....vveeuvveeereeeereesereesseeessseesseessssesssseesssseesssessssesenssesnnnes 38
TTpoBEePOUHAS PAOOTA N O .. .ottt e eesaeneees 43
§ 2. BEpOSATHOCTH CITOMKHBIX COOBITHH ......veeuteeeiertieruiereeeteeteesteesseesutesneeenseeseesseesseesssesnsessenns 44
ITpoBepOIHAS PAOOTA NO 10 ....uiiiiiiiieiieiie e eie ettt et e e eb e e be e e e eaessbessseesseessaesseens 48
I'/TABA 3. HAYAJIA MATEMATHYECKOI'O AHAJIU3A ..o 49
§ 1. OYHKIHH F TPADTKH ......oeeevieeiereeerieeeteeeeeseeeeseeeseeaesseeeosesessseessssessssessesesssssssesensesesssessnes 49
[TpoBEPOTHAS PAOOTA NO 11 ...iiiiiiiiiiiecic ettt e e sre e etae e seb e e s reeessseesnseeens 53
§ 2. IIpou3BoAHAS QYHKIIMH U €€ TIPUMEHEHHUE ....evverereeereerreeseresereasseeseesseesseessseasseessessseesssessnes 54
I'eomeTpudecKrii B PU3HUECKUN CMBICT IIPOUBBOHOM .....covvveeeeenriieeeeiieeeeeteeeeeeieeeeeennnes 54
TIpoBePOTHAST PAOOTA N 12 . .iiiiiiiiieiii ettt ettt et e e eb e e et e e eeae e s sbeeessaeessreas 58
TexHUKA TUDDEPEHITIPOBAHIS .......eeeeeeereeeeeereeeeeereeeeeeireeeeeeiseeeeeeiseeeeesisreeeeniseeeeeniseeesennees 60
TIpoBepoTHAS PAOOTA N 13 .. ..ttt et e et e e e e e eae e ssbeeessaeesnseas 62
VICCTEOBAHME (DY HKITHIH ......veeeveeerieeeesereeereeseesseesseesssesssessseessesssessssesssesssesssesssesssessseesssennns 63
ITpoBepOTHAS PAOOTA NO 14 ... .ottt ettt st ettt sbee e 70
§ 3. TICPBOOOPATHAS ......vveeeeeirieeeeiiieeeeeiteee e ettt e e eeteeeeeetaeeeeetbeeeeestteeeeesreseeasseseeesseeeeenssesaeanres 71
TTpoBepOTHAS PAOOTA NC 15 .. eiiiiiiiieiieciie ettt et ettt e enseenseeseesenens 75
TJTIABA 4. TEOMETPHS ..ottt ettt st sttt 77
§ L. TITTAHEMETPHIS ..ccneveeiniieeiieeette ettt ettt ettt ettt ettt sat e ettt e et e e bt e e sate e e bt e e sabeesabteenbteesabeeesabeesanee 77
VITTIBL B JUTHIHBL ...t eeeeee ettt e e et e e e e taeee e et e s e eaaeeeeeanseeaaaeseeanneeeeaneesannsesannesennnnns 77
TTpoBEPOUHAS PAOOTA NO 16 ...c.iiiiieiieeiieeieeie ettt ettt e be e e neesnseennes 82
TITTOTITAIIHL . ettt ettt et e h e s b e st e et et e bt e bt e s bt e sbeesaeeenteebeens 83
TTpoBEePOUHAS PAOOTA NO 17 ...iiiiiiieiiecieeie ettt et e seae b e e be e e e nnesnseennas 85
OKPYIKHOCTD ... eutteeiteeetteeniteestteesuteesattesabteesubeesbeeesateesabeeeasbeesabteebeeesabeeabaeensteesabaeenaseesnses 86
TTpoBepOUHAS PAOOTA NO 18 ... .iiiiiiiiiiieciie ettt ettt e re e et e et e e e taesebessbeesseeseessaens 89
N € (<) o100 (4 o) SO SPTTSR 90
IMHOTOTPAHHEKH ....veeeuvrreesanerreesaereeesssssseessnnsseesssssseessssseesessssesesssssesssssssesssssseesssssssesssnssees 90
3 070011 (S N1 - FO PR 95
ITpoBepodHAS PAOOTA N2 19 ... .iiiiiiiieieiie ettt st sttt e e 98



TJIABA 5. 3AJTAYY MMOBBIINEHHOM CIHOKHOCTM..............oooooooeeeeeeeeeee e 99

N B F:1:3: ()21 6 USSP 99
N @ (< o T 00 1N o) PR 102
OnopHbIE 33JaUH1 HA JOKAZATEITBCTBO ...uvveeeuvreerureerureenseeesseeensseesseessseeesseesssseesnseesssessses 102
VTIIBI T PACCTONHI ......vvveeeveeeereeeereessseeessseessseeassseessesassseessseesssesssssessssssssssessssesssssesssseesses 102
CeueHre MHOTOTPAHHUKA THIOCKOCTBIO ....eeeuvveerereeenereensreesereessseesnseeassseessesssssesssseesnssesssses 104
OODEM MHOTOTPAHHIKA .....c.uveeuveenreeseeessressseanseaseesseesseesssesssesnseenseesseesssesssessessseessessseesnsennns 105
KPYTIIBIE TEITA ....ueiiiiiiiiii ittt et ettt e st e e sabee e 106
§ 3. HepaBEHCTBA U CUCTEMBI HEPABCHCTB ......vveeeereeesereessreeasereessseesssseessseesssseesssessssesesssesssseseses 108
N W 12320700 (i o) - USRS 110
OTMOpHBIE 33]1aYN HA JIOKAZATEIBCTBO ...vvvveeerurrreesrurreeeessreeesssseesesssseesesssseesenssssesssssssesssnses 110
BrrancnurensHbie 32129 (AaHATOTH BCTPEYAIOIIIXCS HA DK3AMEHE )...ccuvveereveeenereeneveennenens 111
§ 5. DKOHOMMUCCKHUE BAMAUH ......vvveeeerreeeesnrrereeasseeeeaassseeasasssesesssssesesssssssesssssssesssssssesssssssssssseeens 116
§ 6. YpaBHEHHS M HEPABEHCTBA C MTAPAMETPOM. ....cuuveuriemreenreenreenreerureeteeteenseesmeesnesnseenseenseennes 119
NG Y. £ 12 17 0= 2 I (01 2 (ST 1 (60 € ST 122
TJTABA 6. BEKTOPDBL ...ttt ettt ettt ettt e st e et b b e saeesaees 126
ITpoBepOTHAS PAOOTA NE 20 ......iiiieiieiieiiie ettt ettt ettt ettt ettt sttt e bt e nbeeseee s 129
TpennpoBouyHbie BapuaHThl EAHHOrO rocyaapcreeHHoro 3x3amena. IlpopuiibHblii ypoBeHs ....... 130
TpPeHUPOBOUHBIN BAPHAHT NO 1 ..oiiiiiiiiiiiiiiieieeeiee ettt et e e et e e e e snseesnaeesnneeenneean 130
TPeHUPOBOUHBIN BAPHAHT N 2 L..iiiiiiiiiiiiiiiieeeite ettt ettt ettt ettt e et e e st e eateesabeeeabeeeenseesnneeen 133
TpPeHUPOBOUHBII BAPHAHT NO 3 Lottt ettt ettt ettt e st e e sabeesabee s 136
TPEHUPOBOTHBIN BAPHAHT N 4 .....oiiiiiieiiii et eciiee ettt et e e teeesveeeteeeseaeeesteeesbeeessaeessseesnseeessaessseenn 139
TPEHUPOBOUHBII BAPHAHT N 5 L..iiiiiiiiiiiieiiit ettt ettt ettt e e ate e st e e ateesnteesneeesasee s 142
TPEHUPOBOUHBIH BAPHAHT NO 6 ..ueiiiiiiiiniiiiiiiie ettt ettt ettt ettt ettt et e e st e e bt e e sabeesbaeesabee s 145
TPCHUPOBOTHBIT BAPHTAHT NO 7 ..o..viiiiiiiieiieeeirieeiteesiteeeteeestteessseeesseeessseessseeessesssseeesseesssessssseesssenns 148
TPEHUPOBOTHBIT BAPHAHT NO 8 .....eiiiiiiieiiieeiieeeite ettt esteesteeeseteessteeeseaeesnseesssseesnseesnsneesnseesnsessnsens 151
TpeHUPOBOUHBIN BAPHAHT NO O ..ooiiiiiiiiiiiiiiiiiii ettt ettt ettt et e st e st e e st e sneeesaeeas 154
TpeHrpPOBOTHBIN BAPHAHT N 10 ....oiiiiiiiiiiciieciie ettt ettt e et e et e e ssbeeeaaeessseeensseessseeas 157
TpeHuPOBOUHBIN BAPHAHT NO 11 ...oiiiiiiiiiiiieecie ettt et e sneeeennee s 160
TpeHUPOBOUHBIN BAPHAHT NO 12 1...iiiiiiiiiiiiiiiieeiie ettt ettt e sbee et e s eesaeeas 163
TpeHUPOBOUHBIA BAPHAHT NO 13 L. .ottt e e e e e e e e e eaeeeeenebeeeeennaeens 166
TpeHIPOBOTHBIN BAPHAHT N 14 ....oiiiiiiiiiiiiieciee ettt ettt e et e e e te e e eb e e esteeenseeessaeesneas 169
TpeHUPOBOUHBIN BAPHAHT NO 15 L.ooiiiiiiiiiieeie ettt et e st eeeae e seeenneas 172
TpeHUPOBOUHBII BAPHAHT NO 16 ....oiiiiiiiiiiiiiiiiiti ettt sttt 175
TpeHIPOBOTHBIN BAPHAHT NO 17 ...oiiiiiiiiiiiiciie ettt et e st eeveeetaeessbeesasaeenseeennaeesneas 178
TpeHUPOBOUHBIN BAPHAHT NO 18 ....oiiiiiiiiiiiiieciee ettt et e e neeeenneeeneeas 181
TpeHrPOBOUHBIN BAPUAHT NO 19 ....iiiiiiiiiiiii ettt e 184
TpeHUPOBOUHBII BAPHAHT N 20 ....eiiiiiiiiiiiiiiiiiee ettt ettt ettt ettt e st e e s e e es 187
TpeHUPOBOTHBIN BAPHAHT NO 21 ....iiiiiiiiiiieeiie ettt ettt e e e e s te e e e e e snseeenseeesnneesnneeen 190
TpeHUPOBOUHBIN BAPHAHT N 22 ....oiiiiiiiiiiiiiiieiiie ettt ettt ettt e st e e stte e st e ebeeesateesbteesabeesabeeeenteesabeeen 193
TpeHUPOBOUHBIM BAPHAHT INO 23 L. ..iiiiiiiiiiiiieiiieeeeitee et e e ettt e e ettt eeseeaeeeeenbeeesenraeesensnseeeennnseas 196
TpeHUPOBOTHBIN BAPHAHT NO 24 . ..oiiiiiiiiiieiiieeieeeiteeeiee ettt esteestee e ebeeentae e sbaessseeessseesnseesnsseesssennn 199
TpeHUPOBOUHBIN BAPHAHT NO 25 ...oiiiiiiiiiiiiiieeiie ettt et e e te e st e et e e snteeenreesnseesnnneesnseenn 202
TpeHUPOBOUHBIM BAPHAHT NO 20 .....eviiiiiiiiiieeiiiieeeiiitee ettt e eeitteeestteeesataeeeesssaeeeesnnseeeesnsseeessnsseens 205
TPeHUPOBOTHBIN BAPHAHT NO 27 ....oiiiiieiiiieciiieeiieecteeeiteesteeetaeeseseeeseeeesssaesssseessseesssseensseesssseesssens 208
TpeHUPOBOUHBIN BAPHAHT NO 28 ....oooiiiiiiiiiiieeiie ettt ettt et e st eeseteestee et e e snteeenseesnnaeenneens 211
TpeHUPOBOUHBII BAPHAHT NO 29 ....oiiiiiiiiiiiiiiieiie ettt ettt et e s e s e e as 214
TpeHUPOBOUHBIM BAPHAHT NO 30 ..oiiiiiiiiiiiiiiieciiee ettt ettt e etee e e e tee e e eibee e e e sbaee s eneaeesennnes 217

Pa300p HekOTOPBIX 3a1aHNI ¢ pa3BEPHYTHIM 0TBETOM

U YKa3aHUSA K OOPMITEHHMIO UX PEIIEHME ......co.eiiiiiiiiiietieniieeie ettt eiee st et e te et e sbeesaeesaeeenee e 220
OTBETDBI ..ottt ettt ettt ettt ettt e ettt e e u bt e e at e e e bt e e eabee e bt e e suteesabteesabeesabeeebteesabeeenabeesabeesabeeesabeeenbeeas 235



MNPEANCJIOBHUE

Jannoe nmocobue npeaHazHaueHo ISl MOArOTOBKM yUaIIUXCs K €JMHOMY TOCYAapCTBEHHOMY SK3aMeHY
(EI'D) mo maTemarnke npo¢HIEHOTO yPOBHS, TpoBOIUMOM B 11 Kitacce, 1 MOKET OBITh HCIIOJIB30BaHO KaK
YUHUTEISIMA MaTeMaTUKU TPU 1MOA0O0pe 3a1aHuil U 3aHATHI 1O TIOATOTOBKE K TAKOMY SK3aMEHY, TakK W ca-
MUMH OO0YyYalomMMHUCs AN OTpaOOTKM HABBIKOB pemeHus 3azaHuid EI'D mo martemaTtnke npoQuiIbHOTO
ypoBHs. Takxe mocodue OyAeT MONe3HBIM JTI000MY YHTATEIIO0, JKEIAMEMY YKPEUTh CBOM 3HAHUS 10 TOH
WJIM WHOW Te€ME ITKOJIBHOTO Kypca MaTeMaTHKH.

[Tocobue comepKUT 3alaHus MO BCeM TeMaM, BecTpedatonmMcs B EI'D mo maremaruke mpoQHILHOTO
YPOBHS1, IPOBEPOYHbIE pabOThI IO OTAEIBHBIM TeMaM, 30 TPEHUPOBOYHBIX BapUAHTOB M METOJIUYECKUE YKa-
3aHMS 10 O(DOPMIICHHIO PEIICHUS 3aJaHUi BTOPOW YacTH BapraHTa (3a7aHus ¢ pa3BepHYTHIM O0TBeTOM). [Ipn
COCTaBIICHHN TOCOOMsI OBUIM WCIIOJIb30BaHBI aHAOrH MaTepuainoB OTkpeiToro Oanka 3amanuii GUIIH, a
TaK)ke MHOTOJICTHUH OIBIT pabOTHI aBTOPOB B SKCHEPTHBIX KOMHUCCHUSIX 110 MPOBEPKE SK3aMEHALMOHHBIX pPa-
00T ¥ B KaueCTBE MperoAaBareeil MaTEeMaTHKY B IIIKOJIE  YHUBEPCUTETE.

[NepBas TaBa collepKHUT 3aJaHus TI0 PA3IMYHBIM TEMaM aureOpbl — BBIYMCICHIE 3HAYCHUH BBIPAXKCHUHN
U pelIeHHe MPOCTEHUIINX YPaBHEHHI Pa3IMYHOro TN (PalMOHAIBHBIX, HPPAMOHAIBHBIX, CTECHHBIX, MO~
Ka3aTellbHbIX, JOrapu(pMUIECKUX U TPUTOHOMETPHUECKHX ), & TAK)KE TEKCTOBBIC 33J[au Ha JBIKEHHE, Pado-
Ty, HallOJHEHHE 00BbEMOB, CPETHIOI0 CKOPOCTh, KOHLIEHTPAIHIO PACTBOPOB U CILIABOB, MIPOLEHTHL. Pemenue
JAHHBIX 337124 MMOATOTOBUT YYalIMXCS K BBHIIOJIHEHHUIO Ha DK3aMEHE B COOTBETCTBHH C IEMOBEpCHEl BapHaH-
ta EI'D-2026 (mpoduibHbIi ypoBeHb) 3amanuiit No 6, No 7, Ne 9 i Ne 10.

Bropas rnasa comep:KuT 3a1aHus IO TEOPUU BEPOATHOCTEH U MaTeMaTHYeCKOW ctaTucTHKe. [Ipencras-
nieH OoJbIIoK HAOOp 3alaHUK Ha BBIYMCIICHUE BEPOSTHOCTH CIIyYailHOTO COOBITHS U BEPOSITHOCTU CIOXKHBIX
COOBITHH, a Takke HeOOoJbIIOW HaOOp 3a7auy Ha BBHIYMCICHHE MAaTeMaTHYECKOTO OXKUAAHUS U IJUCHEPCUH
CITy4aiiHO}M Benu4MHBI. Pelenre JaHHBIX 3a7ad MOATOTOBUT YYalllMXCsl K BBIITOJHEHHUIO HA dK3aMeHe 3a7a-
Huit Ne4 u N5 Bapuanta EI'D npodunbHoro ypoHsi.

Tpetbst rIaBa COMEPKUT 3aIaHU M0 pa3jiesiaM Havdajl MaTEMaTHIECKOTO aHaIn3a:

— (YHKIMH Pa3HOTO THIIA U UX TpadUKU;

— Ipou3BO/IHAS (PYHKINU U €€ puMeHeHne (3aaHrs Ha TEOMETPHYECKUI U (PU3UYECKUI CMBICI TIPO-
W3BOJHOM, TEXHUKY TU(PepeHITNpOBaHs, NCCIIeOBaHNe (QYHKIINN);

— nepBooOpazHas pyHkuH, €€ rpaduk U e€ MPUMEHEHUE JJIs HaXOXKIACHUS Iuionany Gurypsl. Peme-
HHE JIaHHBIX 33]a4 MOJArOTOBUT yYalllUXCsl K BBIIOJHEHUIO Ha sKk3ameHe 3amanuid Ne 8, No 11 u No 12
BapuanTta EI'D npodmibHOro ypoBHS.

qCTBCpTaH TjIaBa IOCBAIIICHA OTpa6OTK€ pCH_ICHI/Iffi TCOMCTPUUCCKUX 3aaad. I'naBa COACPIKUT OobIIOe
KOJIMYCCTBO CTAaHAAPTHBIX T'COMETPUUCCKUX 3adav, aHAJIOTU KOTOPBIX BXOIAT B EI'D nmo maremaTuke 0a30B0-
T'0 YPOBHA IO pa3aejiaM IJIaHUMETPUA U CTCPEOMETPU.

B naparpade «IlnaHuMeTpHs» BBIACICHBI TEMBI:

— YIJIBI ¥ JUTUHBI U BBIYKCIICHHE 3JIEMEHTOB (DUTYP C UCTIOIH30BAHUEM TPUTOHOMETPHH;

— BBIYKCIICHHE TUIomanei Gpuryp;

— OKPY)KHOCTb.

B 0CHOBHOM B 3TOT maparpad) BKJIFOUCHBI 3a1aHust 0a30BOr0 YPOBHSI CIIOKHOCTH — 3TO MOATOTOBUTEIILHBIC
(OIOpHBIE) 3a]]a4u, TO €CTh MPOCTBIC IUIAHUMETPHYECKUE 33/ladi Ha HMCIIOJIb30BaHHE KaKOI'0-TO OJHOTO Ieo-
MeTtpuyeckoro (axra. J{ys pereHns Takux 3aJaHuid aBTOPbI PEKOMEH/IYIOT 00513aTEIIbHO ClIeTIaTh PUCYHOK.

B maparpade «CrepeoMeTpush BBIJICIEHB TEMBI:

— MHOTOTPaHHUKH, BKJIIOYAIOUINE B ceOsl 33/laHHsl Ha BBIYUCIICHUE JJIMH M PAcCTOSHUH, YTJIOB MEXIY
3JIEMEHTaMH MHOTOIPaHHHUKA, TJIOIIAAN IOBEPXHOCTH MHOTOIPaHHUKA WM €r0 IpaHel, a Takke ero oobema,

— KpyTJbIe Tela, BKIIOYAIONIe B ce0s 3alaHus Ha BBIYMCICHHE JIMHEHHBIX 3JIEMEHTOB, IUIOMIANCH U
00BEMOB KPYTIIBIX TeJ (HMIHHAP, KOHYC H 1Iap).

B ocHoBHOM B 3TOT naparpad BKIIOUYEHBI 331aHUs 6a30BOTO YPOBHS CIIOKHOCTH.

Pemrenne 3a7a9 9eTBEpTON TUIaBBI MOATOTOBUT YUAIIMXCS K BBITTOJIHCHUIO Ha dK3aMeHe 3afanuii Ne 1 u
Ne 3 papuanTa EI'D npoduiabHOro ypoBHSI.



Pemenne 3agaHuii MIeCTOH IIaBbI MO3BOJIUT YYAIIMMCS TTOJTOTOBHTHCS K BBINOJIHEHMIO 3a1aHus No 2
Bapuanta EI'D mpodunsHOTO ypoBHS. B cootBercTBHU ¢ memoBepcueit EI'D 2026 — 310 3amanve Ha Temy
«BexTops» (BBeaeHO ¢ 2024 rona).

Bce 3aganus mepBBIX YETHIPEX W MIECTOHM TJIaB COCTOAT M3 HECKOJNBKHUX ITYHKTOB, COAEPKAIIUX OJHO-
THUITHBIC 3aJaHus. Y 100HO CTPOUTH paboTy C HUMH CIIEAYIONIMM 00pa3oM: MEpBbIH MyHKT pa30upaeTcs yqu-
TEJIEM Ha ypOKe, a OCTaJbHBIC ITYHKTHI MOTYT OBITh UCIIOJIL30BAHbI AJIsl OpPraHU3alMid CaMOCTOSATENLHON pa-
00TBI 00y4alOMKXCs Ha YpOKe, a TakKe AJs BKIIOYEHHUS STHX IIyHKTOB B JIOMAIllHEe 3aJaHue. ABTOPHI pe-
KOMEH/TYIOT IIPY BBITIOJHEHHUH ITUX 3aJlaHUil HEe MPHOEraTh K IOMOIIHM KaJIbKYJIATOPa W TAOJIHI, TIOCKOJIBKY
Ha 9K3aMEHE MX HCIOJIB30BaHNE HE PEIyCMOTPEHO.

st KOHTPOJSL YpOBHS YCBOCHHUS 00yUaIOMIMMICS OTAETBHBIX TEM MEPBBIX YETHIPEX TaB mocobue co-
aepxkut 20 mpoBepodHBIX padoT. [Ipy BHIOTHEHNH M TPOBEPKE ITHX PadOT YUUTEISIM PEKOMEHIyeTcsi 00-
pamarb BHUMaHue Ha HAIWYHE B paboTe peleHui 3a]JaHni, XOTs Ha dK3aMeHe B OJaHK 3aITUCHIBACTCS TOJb-
KO OTBET IEPBBIX OJUHHAALATH 3aJaHUN. DTO TO3BOJIUT OOBEKTHUBHO OLECHUTh YPOBEHb YCBOCHHS y4allld-
MHCSI U3y4aeMOro MaTepHaja U TOTOBHOCTD K BBIIIOJTHEHUIO MU ITOJA00HBIX 3aJaHUi Ha K3aMeHe.

[Isarast rmaBa «3amauu TMOBBIMICHHOW CIOKHOCTH» JAET MPEACTABICHUS O 3aJaHUSX IMOBHIIICHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH C pa3BEPHYTHIM OTBETOM: — YPAaBHEHHSI C BHIOOPOM OTBETOB, IPUHAIIICIKAIINX
33IaHHOMY IIPOMEXYTKY; — HEPABEHCTBA U UX CUCTEMbI; — SJKOHOMHUYECKHE 33Ja4l; — ypaBHEHHsS U HEPABEH-
CTBa C MMapaMeTPOM; — INTAHUMETPHICCKUE U CTEPEOMETPHUICCKHUE 3a]aur; — 3a/1a9d BRICOKOTO YPOBHS CIIOXK-
HOCTH 110 apuMeTHke u anredpe. [IpejcraBiacHHbIC B 3TOW TIIaBe HA0OPHI 33J]aHuil HE IPETCHYIOT Ha TMO0JI-
HOTY OXBara BceX MOMOOHBIX 3a/aHuil, BcTpedaBmmxcs Ha EI'D mponnipix jier, HO Aar0T MpecTaBlIeHne 00
OCHOBHBIX HJICSX, METOJaX PEIICHHs MOJOOHBIX 33114, a TaKKe MPaBUIHLHOCTH 0GopMIIeHUS (T10]] KOHTPO-
JIEM YUYUTeNsI) pelieHuid. B 0CHOBHOM BCe 3aJaHmsl 9TOH TJIaBbl COIEPIKAT Maphl OJHOTUITHBIX 3adad. Perre-
HUE 33/1a4 MATOH TJIaBBl MMOMOKET yYalllUMCS B BBITIOJTHEHUHU Ha dk3ameHe 3amaHuit Ne 13—Ne 19 Bapuanta
EI'D npodunsHOTO ypOBHSL.

OTMeTHM, 9TO B OTJIUYHNE OT 3a/laHUii 0A30BOTO YPOBHSI 1O TEOMETPUH 3aJaHUS IMOBBIIIICHHOTO YPOBHS
COJIepKaT IMyHKT Ha JIOKa3aTeNIbCTBO, IIOATOMY maparpadsl 0 TEOMETPHH B 3TOM IJIaBe HAYMHAIOTCS C OTIOP-
HBIX 33/1a4 Ha JO0Ka3aTelIbCTBO. TakKe CIeayeT OTMETHUTh, YTO B 33JaHUAX 0a30BOTO YPOBHS BCE BBIUHCIIE-
HUS B OCHOBHOM CBOJISTCSI K UCITOJIB30BAHUIO OJHOW (DOPMYJTBI. B 3a1aHusIX TOBBIMIEHHOTO YPOBHS PE3YITh-
TaT MOJYYaeTCs TOCIC BRIYUCICHUS HECKOIBKUX MPOMEXKYTOUHBIX DJIIEMEHTOB, UTO TPeOyeT OOJBIIEro Kpy-
rozopa. Pernienne npuBeqEHHBIX B IIaBe HA0OPOB 3aJJaHUI MO3BOJIUT CHOPMHUPOBATH Y ydaIIUXCs HEOOXO-
JTUMBIC YMEHUS U HABBIKH.

B noco6un Bel Haiinére 30 TpeHMPOBOUHBIX BapHaHTOB. Bee BapuaHTH pa3OMTHI HA TPOMKH OJHOTHII-
HBIX BapMAHTOB, TO €CTh BapUAHTHI C IMOXOKUMHM 3aJaHHUAMH. DTO MOXKHO MCIOJIB30BaTh NP MPOBEACHUH
BHYTPHIIKOJIBHBIX TPEHUPOBOYHEIX padoT B hopmate EI'D.

3aBepimaeT mocodre MyHKT, COAEP KAl KPUTEPHUH ITPOBEPKHU SKCTIEpTaMu perreruii 3apannii Ne 13-Ne 19 u
METOJAMYECKHE YKA3aHUs aBTOPOB IO 0OPMIICHHUIO MIX PEIICHUM, Ha KOTOPhIE CIeyeT oOpamiaTh BHUMaHUE

B Tiporiecce 00yUueHHSI.

HyMepauHsI SaI[aHI/Iﬁ 0 BCEM TJIaBaM MOCOOUS CAHasi. Ko Bcem 3aJaHUAM mocooOus B KOHIIC KHUTH Ja-
HBI OTBCTHI.

Haneemcs1, uTo mocobue moMOXeT BaM OTIMYHO MOArOTOBUTHCA K EI'D mo matemaTtnke mpoQuibHOTO
ypoBH:!

Kenaem ycnexal



I'JIABA 1. AVITEBPA

§ 1. PanimonayibHBbICe ypaBHEHHS M BbIpaKeHUs

1. Haiigure xopeHb ypaBHEHUS:
5 1 7 4
a) 3—7x=31-3x; 0) 73+2x)=11(15-2x); B) —x=53—; 1) —x=-16—.
6 3 15 5
2. Haiigute KopeHb ypaBHEHUS:
1 1 2x— 1 2
Q) ——=4; 6 =2, 20 3, r) = .
5x-3 2x-5 3 x+40 9x+2 73-5x
8 2
3. a) Pemmre ypaBHeHue gx =8,1. Ecin ypaBHeHHe uMeeT 0oJIblle OAHOTO KOPHS, B OTBETE 3aIUILUTE

OOJIBIINN U3 HUX.
2
0) PemnTe ypaBHeHue 7x =42—8. Ecnu ypaBHeHHE uMeeT OOJIbIlIe OHOTO KOPHS, B OTBETE 3allH-
UTe OOJIBIINN U3 HUX.

2
B) Pemnte ypaBunenue x~ —115x—116=0. Ecnu ypaBHeHHe MMeeT 00blIe OJHOIO KOPHS, B OTBETE
3anumIuTe 00BN U3 HUX.

r) Pemmre ypaBHEeHnE 2x% +2021x—2023=0. Ecint ypaBHEHHE WMeeT OOJIbIIIe OAHOTO KOPHS, B OT-
BETE 3aMMIIUTEe MEHBIINH U3 HUX.

4. Haiigute xopeHb ypaBHEHUS:
a) (4x+1)* =(4x-5)%; 6) (2x+8)> =(3—2x)°.
5. Haiigute xopeHb ypaBHEHUS:

a) 4x* —7=02x-1)?;  6) 9x*—17=(1+3x)*; B) 2x+3)*=24x; 1) (4x—1)*=—16x.

X
6. a) Pemnte ypapueHne —
x° =2

1
= 3 Ecnu ypaBHeHHEe MeeT 0OJIbIle OJIHOTO KOPHS, B OTBETE 3aIMIITUTES

OOJIBIINN U3 HUX.

x —_—
6) Pewnre ypaBHenne —

=2 . Ecnu ypaBHeHHE MeeT 60JIblle OTHOTO KOPHS, B OTBETE 3aIMIINTE

x°=9
MEHBIIINK U3 HUX.
7. a) Pemmre ypaBHCHHE T = x . Ecnin ypaBHeHHEe nMeeT 60IbIIe OAHOTO KOPHS, B OTBETE 3AIHIINATE
X+
MEHBIIINH U3 HUX.
Tx—15

0) Pemmre ypaBHeHue =2x . Ecnu ypaBHeHHe nMeeT OOIbIIe OTHOTO KOPHS, B OTBETE 3aIU

x+9
muTe OOJIBIIMNA U3 HUX.

+53

x+2
MUIIUTE OOJIBIINI U3 HUX.

B) Pemute ypaBHeHue =3x—1. Ecnu ypaBHeHue nMeeT OOJIbIlIe OJJHOTO KOpPHS, B OTBETE 3a-
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2x-5
10x+3 x+3
3alUIINTE MEHBIINHN U3 HUX.

a) PemmnTe ypaBHEeHHE . Ecnmm ypaBHeHne nmeeT Ooibllie OIHOTO KOPHS, B OTBETE

x—1 2x-7
0) Pemmre ypaBHEHHE S = ol Ecnu ypaBHeHHe MMeeT OOJIBIE OJHOTO KOPHS, B OTBETE 3a-
x+ x—

MMUIITATE MEHBIITHM 13 HHUX.

x+2 2x-5
2x—=3 x+4
MUILINTE OOJIBIINN U3 HUX.

B) Pemute ypaBHeHue . Ecniu ypaBHeHMe MeeT OoblIe OJJHOTO KOpPHS, B OTBETE 3a-

Haiigute xopeHb ypaBHEHUS:

a) (x+7) =243; 6) (8—x)" =—128.

a) Pemmute ypaBHEHHe x*=5x2 +4=0. Ecim ypaBHEHHE MMEeT OOJbIlle OJHOTO KOPHS, B OTBETE
3anumuTe 00BN U3 HUX.

0) Pemmmure ypaBHEHUE x®—65x° +64=0. Ecim ypaBHEHHUE UMEET OOJBIIE OJHOTO KOPHSI, B OTBETE
3aIMUIIATE MEHBIIUH U3 HUX.

a) IIpu Temneparype 0°C penbc umeer mHy /) =21 M. Ilpu Bo3pactaHuu TemrepaTypbl HPOHCXOAUT
TEIUIOBOC PACIIUPEHUE pebca, W €ro JIMHA, BBIPAXXCHHAas B METPax, MEHSAETCS 10 3aKOHY
[(t°)=[y(1+o-t°), Toe ou=1,2- 107 ("C)_1 — K03 PULIHEHT TEMJIOBOIO PaCIIUpPEHUs, ¢° — TeMIIe-
patypa (B rpamycax Llemscus). IIpu kakoit TeMriepaType pense yaymHATCS Ha 6,3 MMm? OTBET BhIpa-
3ute B rpaaycax Llenbcus.

6) ITpu Temneparype 0°C penbc umeeT anuHy /[, =25 M. Ilpu BozpacTaHun TeMIepaTypsl IPOUCXO-
JTUT TEIUIOBOE pacIIUpEHUE peibca, U €ro JUIMHA, BBIpa)KEHHAs B METpax, MEHSETCA MO 3aKOHY
[(t°)=1l,(1+0o-2°), e a=1,2- 107°(°C )_1 — kK03 PUIIMEHT TEITIOBOTO paclIupeHus, (° — TeMrie-
parypa (B rpanycax Llenscus). Ilpu kakoit Temneparype penbe yauuHutcs Ha 5,1 Mm? OTBeT BbIpa-
3ute B rpanycax Lenbscus.

a) HexoTopas koMImanusi Mpou3BOIUT B MECSI] ¢ €IHHUI] MPOAYKIHH, KOTOPYIO MIPOJIAET IO IIeHe
p =300 py0. 3a equHwMIly, 3aTpaThl Ha MPOU3BOJCTBO OJHOW CIUHMIIBI MPOIYKIIUH COCTABISIOT
v=100 py6., nonomHuteabHbIe pacxoabl mpenmpustus [ =800000 py6. B mecsan. Mecsunas
npuObUTL MpenpusaTHs (B pyOisx) Beraucisercs no ¢opmyne n=gq(p—v)— f . Onpenennre Hau-

MCHBIIHH MECSIHBIA 00BEM MPOU3BOJCTBA ¢ (CIUHHUI] MPOAYKIIUH), IPU KOTOPOM MECSYIHAs MPHU-
ObUTb IpennpusaTus oyaet He menee 700 000 pyo.

0) Hexoropast koMIaHusi IPOU3BOAMT B MECALl ¢ €AWHUIL MPOAYKINH, KOTOPYIO MPOAAET MO LEeHe M0
nere p =500 pyO. 3a eauHHIly, 3aTpaThl Ha MPOMU3BOJICTBO OJHON €IMHUIIBI MPOIYKIUH COCTAB-
0T v =150 py0., nonmomHUTENbHBIE pacxoasl npeanpuarus f =700000 py6. B mecsn. Mecsu-
Hasi IpUOBLIb NpeanpusTus (B pyOusix) Beraucisercs nmo gopmyne n=g(p—v)— f . Onpenenure

HAMMEHBIINH MeCSYHBII 00BbEM MPOM3BOJCTBA ¢ (SIUHUI] MPOIYKLHH), IPH KOTOPOM MECSIHAs
npuObUTL ipeanpusTHs Oyaer He MeHee 2 170 000 pyO.

a) HexoTtopas xomnanus npousBoaut B Mecsnl g =5000 exuHUIl MPOIYKIIUH, KOTOPYIO MMPOAAET IO
LeHe p pyO. 3a enWHMILy, 3aTpaThl Ha MPOM3BOACTBO OJHOW E€IUHMLBI MPOXYKIMU COCTABISIIOT
v=200 py0., momonHUTENbHbIE pacxonsl npeanpustus f =550000 py6. B mecsn. MecsaHas
npuObLTE IpeanpusITHS (B pyOssix) BeruHcisieTcs mo ¢popmyne ©T=g(p—v)— f . Onpeaenure Hau-
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MEHBUIYIO LIEHY p 3a eAMHUIY MPOAYKIHH, IPU KOTOPOI MecsuHasi MpUObUIb MPEeANpUITHS OyaeT
e meree 1 500 000 py®.

0) HekoTtopas kommaHusi mpou3BoguT B Mecsl ¢ =7000 exuHMI NPOIYKLUMH, KOTOPYIO MPOAAET 110
neHe p pyO. 3a €IWHUILY, 3aTpaThl HA MPOM3BOJCTBO OJHOW CIUHHIIBI TMPOJIYKIIUU COCTABJISIOT
v=300 py0., mononHuTENbHBIE pacxonsl npeanpustus [ =500000 py6. B mecsn. MecsuHas
npuObUTE peanpusaTus (B pyOmnsax) Beraucisercs no gopmyne n=gqg(p—v)— f . Onpenenure Hau-
MEHBINYIO [IEHY p 32 eJIWHUILY TPOIYKIIUH, TIPH KOTOPOH MeCcSYHast MPUOBLTH MPEANPHUITUS OyaeT
He meHee 2 440 000 pyo®.

a) HekoTopoe npeanpusTiue Mpou3BOIUT B MECSAI] ¢ €IUHUII TPOAYKIIMU. 3aTPaThl Ha TIPOU3BOJICTBO
OJTHOW EJMHMIIBI TPONYKIUH (B pyONIsx) 3aBUCHT OT 00BEMA MPOU3BOACTBA IO (opMmyJie

z=2z, 1+l , rae z, =300 . O6uue 3aTpaThsl NpeanpuUaATHs (B pyOIsIX) BHIUUCISIOTCS 10 GOpMYy-
q

ne r=zq . Onpenenute HauOoJbIIEe KOJTUIECTBO CAMHUL MPOAYKLUUHN B MECAL, IIPH KOTOPOM 00-
M€ 3aTpaThl npeanpusaTusa He npesbimaioT 450 300 py6ueit.

0) HexoTopoe mpeanpusiTie NpOU3BOIUT B MECSIl ¢ €IMHHI MPOTYKINH. 3aTpaThl Ha MPOU3BOACTBO
OTHOW EIVHWIBI TPOXYyKIUH (B pyOIsix) 3aBUCHT OT OOBEMA MPOW3BOACTBA IO (HopMmylie

1
z=zy|1+—| ,rme z, =450. O6uue 3aTpaThl NPEeANPUATHS (B PyOIISIX) BEIYHCIIAIOTCA 1O HOpMY-

ne r=zq. Onpenenute HauOoOJbIIEe KOJIUIECTBO CIMHUL MPOLYKLUHN B MECAL, IIPH KOTOPOM 00-
II¥e 3aTpaThl MpeaAnpusaTHs He npeBbimaioT 900 450 pyoueit.

a) lIJBI HN3MEPCHU BBICOTHI 3TaXKa B IOME MaJIbUYMK U3MEPACT BPEMsL t TmageHust HEOOJIBIINX KaMEIIKOB CO

BTOPOTO ¥ TPETHEro 3TAXa U PACCUHTHIBACT PACCTOAHHE 10 3eMJIH 1o popMyne h=>5t%, tae h —
BBICOTa B MeTpax, { — BpeMs THajeHus KaMHs (B cekyHaax). Oka3anock, 4To JUIs BTOPOTO 3Taxa
BpeMsI MaJIeHNs KaMelIka oka3ajioch paBHbIM 0,7 ceKyHpl, a Juid TpeTbero Ha 0,4 ceKkyH/bI OoJIbIIe.
UYemy paBHa BbIcoTa 3Taka? OTBET BBIPa3UTE B METpax.

6) H.HSI N3MEPCHUA BBICOTHI 3TaXKa B IOME€ MAJIbYUK U3MEPACT BPEM t mageHus HEOOJIBIINX KAMEILIKOB CO

BTOPOTO H 4ETBEPTOTO ITAXKA M PACCUNTHIBACT PACCTOSHUE 10 3eMITH 1o opmyne h=5t>, tae h —
BBICOTa B MeTpax, ¢ — BpeMs najaeHus (B cekyHaax). Okazanaock, 4To JJIs BTOPOTO 3Ta)ka BpeMs Ia-
JIEHUST KaMeIlIKa okazanock paBHbIM 0,6 ¢, a s yetBépToro Ha 0,8 ¢ Gonbiie. Uemy paBHa BhICOTa
staxa? OTBET BbIpa3UTE B METPax.

a) Temo OporIeHO BepTUKAIBLHO BBEPX € BBICOTHI 28 MeTpoB. [1oka Teno He ymano, BEICOTa, Ha KOTOPOH
. 2
OHO HaxOJAUTCs, onuchiBaercs hopmyion A(t) =28 +13t -5t , rae h — BrIcOTa B MeTpax, ¢ — BpeMs
B CEKyHJax, IpolIeaiee ¢ MOMeHTa Opocka. Uepes CKOJIbKO CeKyH[| TEO ynajaeT?

0) Kamens OpomieH BepTHKaiIbHO BBEpX C BHICOTHI 11,2 Merpa. [loka kameHb He ymai, BBICOTa, Ha KO-
TOPOil OH HAXOAUTCS, ONUChIBaeTCs popmynoit h(r)=11,2+10¢ — 5¢%, rie h — BeICOTA B MeTpax,  —
BpeMsl B CEKyH/Iax, IpoLIeiIee ¢ MOMEeHTa Opocka. Uepes CKOIbKO CeKyH KaMeHb ynaneT?

a) Kamenn OporieH mox yriioM K TOPU30HTY € BBICOTHI 3,6 MeTpa. [loka kameHb He ymaj, BEICOTa, Ha
. . 2
KOTOPOM OH HaXOJUTCS, OnUchiBaeTcs hopmynoi A(t) =3,64 8¢ —5¢", rne & — BpICOTa B METpax, ¢ —

BpeMs B CEKyHIax, MpoIe/aniee ¢ MOMeHTa Opocka. CKOJNBKO CEKYHT KaMEHb OYJIeT HaXOUTHCS Ha
BBICOTE HE MEHEe 6 METPOB?

6) Kamenn OporrieH moj yriioM K TOPH30HTY C BBICOTH 9 MeTpoB. Iloka kaMeHsb He ymani, BBICOTa, Ha
N o 2
KOTOPOI OH HaXoauTCsI, onuchiBaeTcs hopmynoit A(t)=9+12¢ -5t , rae h — BbIcOTa B MeTpax, ¢ —

BpeMsI B CEKyH1aX, Mpole/miee ¢ MoMeHTa Opocka. CKOJNBKO CeKYHJT KaMeHb OyJIeT HaXOJUTHCS Ha
BBICOTE HE MeHee 13 MeTpoB?
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a) Or OCTpPOBA, PACIIOJIOKECHHOT'O B 5 kM oT MNpUCTaHU, OTXOAUT KaTep. I[O TEX MOP, ITOKa KaTep HE I10-

“ e . “ 2
JOUAET K MPHUCTaHU, €r0 PacCTOSIHUE 10 Heé omuchiBacTcss Gopmynoi s(¢)=5+8f—4¢", rae s —

paccTosTHUE B KWIOMETpax, ¢ — BPpeMsl B 4yacax, MPOIIEAIIee C MOMEHTA OTILIBITUS. 30Ha BUTUMOCTH
HaOJIFoIaTeNsl, HaXoamerocs: B Oyxre, coctaBiseT 8 kM. CKOJIBKO BCEro BpeMeHH KaTep OyzaeT Ha-
XOJUTHCS B 30HE BUIMMOCTHU HaOJIr0AaTENsl, TOKa He MoMouaeT Kk npuctanu? OTBET JaiTe B 4acax.

6) OT ocTpoBa, pacHoiI0kKeHHOTO B 2,1 KM OT pUCTaHM, OTXOAMUT KaTep. [lo Tex mop, moka xaTep HE

e . o 2
MOIOMIET K MPUCTAHH, €r0 PACCTOSHUE 10 He€ onuchiBaeTes Gopmysnoin s(f)=2,1+20¢—10¢", roe
§ — PaccTOsIHUE B KWJIOMETPaXx, / — BpeMs B Yacax, IPOIIEe/IIee ¢ MOMEHTA OTIUIBITHS. 30HAa BUANMO-
CTH HaOJro/aTeNs, Haxoasuierocs B Oyxre, coctaBiser 5,7 kM. CKOJIBKO BCEro BpeMeHH Katep OyJieT
HaxXOJUTHCS B 30HE BUIMMOCTHU HaOII0/IaTelIs], TIOKa He MoJ0MAET K puctann? OTBET JaiiTe B Yacax.

a) [lns HarpeBaTeIbHOTO JIEMEHTa HEKOTOPOTo MPUOOpa IKCIEPUMEHTAIBHO ObLIa MOJyUYeHa 3aBH-

CHMOCTh TEMIIEPATyphI (B KEIbBHHAX) OT BpeMeHHU paboTel: T =T, +bt+at’, tae t — BpeMs B MU-
mytax, 1, =1000K, a=-5 K/mun’®, b =150 K/Mun. U3BecTHO, YTO IIpU TeMIepaType HarpeBaTels

ceeime 1880K mpubop MOXKEeT UCOPTUTHCS, TIOATOMY €ro HY»KHO OTKIIIO4nNTh. Omnpenenure, yepe3
Kakoe HamOoJjblllee BpeMs Tocjie Hadana paboThl HY)KHO OTKIIOYUTH MpuOop. OTBET BBIpa3wTe
B MHUHYTaX.

0) /I HarpeBaTENBHOTO 3JIEMEHTa HEKOTOPOTO MPHUOOpa SKCIICPUMEHTAIBHO OblIa IMOTydYeHa 3aBH-

CHMOCTb TE€MIIEpaTyphl (B KeJIbBUHAX) OT BpeMeHU pabotel: I =T + bt +at’, e t — BpeMsI B M-
nyrax, T, =600K, a=-6 K/mun®, b =250 K/Mun. U3BecTHO, 4TO MpH TeMIepaType HarpeBaTelis

cBeimie 1700K mpubop MOXKET UCTIOPTHTHCS, TOITOMY €T0 HYKHO OTKIIIOUUTh. OTpeenure, Jepes
Kakoe HauOoJblliee BpeMs IOCIe Havajda pa0OThl HYXHO OTKIIOYUTH MpUOOp. OTBET BhIpa3nuTe
B MUHYTaX.

a) JleTasibio HEKOTOPOTO MPHOOpa SBIISIETCS BpaIIAoIIascs Karyiika. OHa COCTOUT U3 TPEX OTHOPOIHBIX

COOCHBIX IHJIMHJPOB: IIEHTPaJILHOrO Maccoid m =10 Kr u paguyca R =8 cM, U JBYX OOKOBBIX C
Maccamu M =2 Xr u ¢ pagumycamu R+ /. llpn 5TOM MOMEHT MHEPIMH KaTYIIKH OTHOCHTEIHHO

(m+2M)R?

OCH BpAIllCHUS, BBIPAKACMBIA B Kz -cm? , 3amadrest dhopmymoit [ = +M (2Rh+h2 ).

[Ipy kakOM MakCUMallbHOM 3HAYCHUW /i MOMEHT WHEPIMH KATYIIKH HE MPEBBINIAET MPEACIbHOTO
sHaueHust 608 ke -cv’ ? OTBer BBIPA3UTE B CAHTUMETPAX.

0) Jletanbio HEKOTOPOTO MPUOOpPa SIBISICTCS Bpallaroliascs karyika. OHa COCTOUT U3 TPEX OJTHOPOHBIX

COOCHBIX IWJIMHIPOB: IIEHTPAJIBHOTO Macco m =9 Kr u paanyca R cM, U JByX OOKOBBIX C Maccamu
M =3 xrucpaguycamu R+ h,rne h=2 cm. [Ipn 5ToM MOMEHT MHEPITMN KaTYIIKA OTHOCHTEIFHO

(m+2M)R*

OCH BpAIlICHUs, BhIpA)KaeMbIid B Kke-cm”, 3amaéres ¢dopmymoit [ = +MQRh+h?).

[Tpn KakOM MaKCUMaJIbHOM 3HAa4€HHH R MOMEHT MHEPLHH KaTyIIKH HE NPEBBIMIAET MPEAeIbHOTO
2
3HaueHns 882 k2 -cm” ? OTBET BhIpA3UTE B CAHTUMETPAX.

a) B PO3CTKY 2JICKTPOCCTU MOAKITIOYCHBI HpI/I60pBI, OGH.ICC COMPOTUBJICHUC KOTOPBIX COCTABJIIACT

R, =70 Om. [apaniensHO ¢ HUMH B PO3ETKY IIPEAINOIaraeTcs NOAKIIOUUTD IEKTPOOOOrpeBaTeb.

OmnpenennTe HaMMEHbLIEE BO3MOXKHOE CONPOTHBICHHE R, 3TOr0 3JIEKTPOOOOrpeBaTess, €Ciu u3-

BE€CTHO, YTO IIpHU MIapaUICJIbHOM COCAMHCHHU ABYX INPOBOAHUKOB C COIPOTUBIICHUAMU Rl OM n
R R

—12_ (Owm), a a1 HOPMAILHOTO

(YHKIMOHUPOBAHUS 3JIEKTPOCETH 00Iee CONPOTUBIICHUE B HEH OJDKHO ObITh HEe MeHbIe 21 OMm.

OTBeT BBIpa3UTE B OMax.

R,OmM, ux oOmee compoTuBieHue 3anaéres gopmynoir R =

10



0) B po3eTky 31eKTpoceTH MOAKIIOYEHBI MPHOOPHI, 00lIee CONMPOTHUBICHHUE KOTOPBIX COCTaBISET
R, =20 Owm. INapamiensHO ¢ HUMU B PO3ETKY IPENOIaracTcsl MoJKII0YUTh 3JIEKTPO0OOrpeBaTels.

OHpe,Z[CJ'H/ITe HaMMCHBIICC BO3MOKHOC COIIPOTHUBJICHUC R2 9TOTI0 3H6KTp0060FpeBaTCJ'I${, CCJIIN H3-

BE€CTHO, 4YTO IIpH MapauICJIbHOM COCIUHCHUHU JBYX IMPOBOJHHUKOB C COIIPOTHUBJIICHUAMU Rl OMm u

RR
—122_ (Om), a a1 HOPMATBHOTO
(hyHKITMOHUPOBAHUS IJIEKTPOCETH 00IIee COMPOTHUBIICHUE B HEW JODKHO ObITh HE MeHbIIe 15 OM.
OTBeT BBIpa3UTE B OMax.

R, Owm, ux obuiee compoTuBlieHue 3anaercs popMmynon R =

22. a) Koadppunuent nmoneznoro neiicteus (KIIJ1) HekoToporo aBurarens ompeaenseTcs GopMyIoi

T, -T,
n=-1-2.100%, rue T, — TemnepaTypa Harpepates (B rpagycax Kenbsuna), 7, — Temieparypa

1
xonoaunbHuKa (B rpagycax KenbBuna). Ilpu xakol MuUHMManbHOW TemIiepaType Harpepatens I,
KITJ] storo nBuratens Oyner He meHblie 30%, ecau Temmeparypa xonoguiabHuka 71, =350 K?
OrtserT BbIpa3uTe B rpaaycax KenbBuna.

0) Koaddumument nonesnoro ameiicrBus (KIIZ) HekoToporo apurarens omnpeaensercss (OpMyNon

I, -T
n=-1-2.100%, rue T, — TemnepaTypa HarpeBates (B rpagycax Kenbsuna), 7, — Temreparypa
1

xonoaunbHuKa (B rpagycax KenbBuna). IIpu xakol MUHMManbHOW TeMmIepaType HarpepaTtens I,
KIIJI sroro nurarens Oyner He MeHblIe 20%, ecnu TeMneparypa xonoauisHuka 7, =280 K? Or-
BET BbIpasuTe B rpagycax KenbBuHa.

23. a) HezaBucumoe areHTCTBO HaMEpPEHO BBECTH PEHTHHT HOBOCTHBIX MHTEPHET-U3/IaHUA HA OCHOBE
nokasaresieil ”HPOPMAaTUBHOCTHU [n, oniepaTtuBHOCTH Op, 0OBEKTHBHOCTH MyOymKanmii 77, a Takxke
kauecTBa caiita Q. Kaxaslit oTaensHbIN noka3arens — nenoe yucio ot 0 go 6. CocraButenu peu-
THHra CUUTAIOT, YTO O0BEKTUBHOCTh LIEHUTCS BTPOE, a UHPOPMATUBHOCTh ITyOJIMKAIMH — BYETBEPO
JIOpoKe, 4YeM OMNEepaTHBHOCTh W KauecTBO caita. Takum oOpa3zoM, Qopmyna mNpuHSIIA BHJ

4In+Op+3Tr+Q

A
MTOKa3aTeNIN MaKCUMAaJIBHBI, OJYyYMIIO PEUTHHT 2.

R= . Haiinure, kakum momKHO OBITH 9HCIIO A, YTOOBI U3JJaHKE, Y KOTOPOTO BCE

0) He3aBucuMoe areHTCTBO HAMEPEHO BBECTH PEHTHHT HOBOCTHBIX MHTEPHET-U3JaHUN Ha OCHOBE TIO-
Kazareneil nHpopMaTHBHOCTH [n, omepatnBHOCTH Op, OOBEKTHBHOCTH ITyONMMKauid 77, a Takxke
KauecTBa caiita Q. Kaxnplil oTaenpHbli mokaszarens — nenoe yncio ot 0 1o 12. CocraButenu pei-
THUHTa CYUTAIOT, YTO OOBEKTHBHOCTH LEHUTCS B MATH Pa3, a MHPOPMATHBHOCTh MyOJIMKALMHA —
BTPOE JOPOKE, YEM ONEPATUBHOCTh M KadecTBO caita. Takum oOpazom, ¢opmyna NMpHHSIA BHI

_3In+Op+5Tr+Q

R . Haiinure, kakum JTOKHO OBITH YUCIIO A, YTOOBI U3JIaHUE, Y KOTOPOTO BCE

MOKa3aTeNl MaKCUMaJIbHBI, TOTy4YmiIo peiTusr 20.
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IIpoBepounas padora Ne 1

Bapmuant 1
1. Pemnte ypaBHEHus:

a) 2(6-2x)—4=18-3(1+3x);

2
6) _x:3i;
17 17
1 5x-1 5-x
B) —— = ;
4 8 6

r)(7—x)" =(x+3)°.
2. Pemure ypaBHEHUS U BBITOJIHNUTE YKA3aHHE:
a) (8Bx—2)(10x+15)=0.
Ecnu ypaBHeHre uMeeT 60siee OJHOTO KOPHS, B OTBETE YKKUTE OONBIINN U3 HUX;
6) 13x+3x* -10=0.
Ecnu ypaBHeHne uMeeT 6oiee OHOTO KOPHS, B OTBETE YKAKUTE MEHBIITHH 13 HUX;
B) (4x—5)" =14x" —47x+34.

Ecnu YpaBHCHUC UMECT Oouee OAHOI'O KOPH#, B OTBCTC YKAXKUTC ITPOU3BCICHUC KOpHCfI;

Ecnu ypaBHeHne uMeeT Oosiee OAHOTO KOPHSI, B OTBETE YKKUTE OONBLINN U3 HUX;
4 2 _
o) x +2x"—24=0.
Ecnn ypaBHeHHE nmeet 6oJiee 0JJHOTO KOPHS, B OTBETE YKQKUTE MEHBIIHN U3 HUX.

3. Pemure ypaBHeHUS:

2) 7= 35 :
x—4
18+2

6) 7= 8+ x;
9—x

5) 1 3 2 0

4—-x T—-x

mmy
2
,

4. Vicrionb3ys 3aKOH BCEMHPHOTO TATOTEHUS B BHIE F =Y , Tie F — cua NpuTshKeHUs: MeXAy TelamMu

(B HBIOTOHAX), My U M, — Macchl Tel (B KWIOTpaMMax), ¥ — pacCTOSHUE MEXAy LEeHTpaMu Macc (B MET-
pax), a y — rpaBUTALMOHHAs [OCTOSHHAsA, paBHas 6,67-10 ' 'H-M*/kr’, Haiizute maccy Tena m; B KHJIO-

rpamMmMmax, eciu F'= 26,68 H, m, = 6:10° KT, ¥ =3 M.

12



Bapuanr 2
1. Pemnute ypaBHEeHus:

a) 22—-5(2+3x)=-7(9—5x);

65—t
18 27
1 44+x 9—x
B) —— = ;
5 6 12

r) (x+4) =(6-x)".
2. Pennte ypaBHEHHUS U BBITIOJIHUTE YKa3aHHUE:
a) (Ox+18)(8x—6)=0.
Ecnu ypaBHeHne uMeeT 60iee OHOTO KOPHS, B OTBETE YKAKUTE OONBIIHMN U3 HUX;

6) x> +11x+18=0.

Ecmn YpPpaBHCHUC UMECT Oouee OAHOI'O KOpHs, TO B OTBCTC YKAKHUTC OOJNBIIHI U3 HUX;

B) (5x+7)° =17x" +84x+46.

Ecnu ypaBHeHne uMeet 6osiee OJJHOTO KOPHSI, B OTBETE YKaKUTE MPOHU3BENICHUE KOPHEH;

x—06 x—06
T) = .
Tx—-2 6x-17

Ecim ypaBHeHue nmeer 6oJiee OAHOTO KOPHS, B OTBETE YKAXKHUTE OONBIINI U3 HAX;
4 2
o) x +4x —-5=0.
Ecnu ypaBHeHne uMeet 6osiee OAHOTO KOPHS, B OTBETE YKKUTE MEHBIIHNHA U3 HUX.

3. Pemmure ypaBHeHUS:

24
a) =8;
11—-x
6) 45(x-1) 15
5—-x
1
B) - =0
5-x 6-—x

nmmy

4. Vcnonb3ys 3aKOH BCEMUPHOI'O TSTOTEHUs B Buae F =7y 3
’

, TAC F — cuna MPUTSIKEHUA MEXKAY TCIaMU

(B HBIOTOHAX), My U M, — Macchl Tel (B KWIOTpaMMax), ¥ — pacCTOSHUE MEXAy LEHTpaMu Macc (B MeT-
—11 2 2 o

pax), a Y — rpaBUTallMOHHAs IIOCTOsIHHAA, paBHasd 6,67-10  H-m"/kr”, Haiimure maccy Tema m; B KUIO-

rpammax, eciu £ = 20,01 H, m, = 64:10" kr, r =4 m.

13



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

§ 2. UppanuoHajibHbIe BbIPA’KEHUS] H YPABHEHHA

Haitaure 3HaueHne BbIpaKEHHUS:
2
T
2 b
(6¥5)

a8

3

HaiinguTe 3HaueHne BbIpaKEHUS:

a) V512 —45% ;

Haitnute 3HaueHne BbIpayKEHHUS:

a) (x/574—\/ﬁ)\/g,

HaiinuTe 3HaueHne BbIpaKeHUS:

) JiL,2-2,7
J0.84 7

Haitnute 3HaueHne BbIpaXKEHUS:

o) (73 —21)(473 + 21

Haitnute 3HaueHne BbIpaKEHUS:

()

) —————

4

b

Haiinute 3HaueHne BoIpa>KEeHUS:

Haiigure xopeHp ypaBHEHHUS:

a) Jx—12=3;

a) Pemnre ypaBaenue ~/2x+35 =x . Eciau ypaBHeHHE nMeeT OOJIbIIE OJHOTO KOPHS, B OTBETE 3allu-

IIATE MCHBIITUHA UX HUX.

0) Pemute ypaBHenue /27 —6x =—x. Eciu ypaBHeHHe nMeeT OOJbIIe OJJHOrO KOPHS, B OTBETE 3a-

MHIIATE OOJIBIINN UX HUX.

Pemmre ypaBHeHue:

10 1
a) ==
Tx-8 3

6) V2x+33=5;

b

6) V3717 =196 .

6) (V108 ~+/363) /675 .

0) (5\/§+\/372)(\/3_2—\/%) B) (ﬂ—@)(@+6«5).

(/55415
) 214377

0

o[ 3 1
298-5x 11

14

B) V27—-x=6;

24

r) 5
(+6)

r) v-41-15x =2.



34.

3s.

36.

37.

Haiinute KopeHb ypaBHEHUS:

a) /5x—8 =3; 6) Y7x+10=-2; B) VY3x+8=—4; r)J7-5x=2.

a) ABTOMOOMJIb MAacCOi m KI' HAUMHAET TOPMO3UTh U MPOXOAUT 10 MOJHOM OCTaHOBKU IyTh S M. Cuiia
tperns F (B H), macca aBTomoOust m (B KT), Bpems ¢ (B C) ¥ IPONUACHHBIN MyTh S (B M) CBSA3aHBI
2mS
cootHoueHHeM F=——. Onpejennure, CKOJIbKO CEKYHJ 3aHSUI0 TOPMOXCHHE, €CIH W3BECTHO,
t
yto cuia Tperus paBHa 1750 H, macca aBromo6buisa pasaa 2000 kr, myTs coctaBui 700 M.

0) ABTOMOOHIIL MAaccoOl /m KI' HAUMHAECT TOPMO3UTH U MPOXOAMT JI0 MTOJTHOM OCTaHOBKH MyTh S M. Cuia
tpenus F (B H), macca aBromo0miist m (B Kr), Bpemst ¢ (B C) ¥ MPOWIEHHBIN MyTh S (B M) CBSI3aHBI

COOTHOLIeHUueM F =

e OmnpenenuTe, CKOJIBKO CEKYH/ 3aHII0 TOPMOKEHUE, €CIIM U3BECTHO, YTO

cwia TpeHus pasHa 3000 H, macca aBromo6mist paBaa 1200 xr, myTs coctaBmi 500 M.

a) HpI/I ABUKCHUU PAKCTHI et BuauMas 1Jjis1 HCIoABHUXKHOT' O Ha6J'IIO,Z[aTeJ'I$I JUJIMHa, u3MepdaeMasn B METpax,

v o
COKpaIIaeTcs 110 3aKoHy [ =1 1——2 ,Tae [, =20 M — 1MHa NOKOAIIEHCs paKeThl, ¢ =3- 10° km/c —
c

CKOPOCTB CBETa, @ V — CKOPOCTh pakeThl (B kM/c). HalianTe HaOmoqaeMyo JIIMHY PaKkeThl IIPH CKO-
poctu 180000 km/c. OTBET BbIpa3uTe B METPaX.

0) Ilpu nBrOKEHWH pakeThl €€ BUIMMAs JUIs HEMOABM)KHOTO HAOMIOaaTeNs JUTHHA, U3MepsieMast B METpax,
2

1- — e ly =25 M — nnuHa nokosimeiics pakeTsl, ¢ =3- 10° xm/c —
c

COKpaIIaeTcs Mo 3aKoHy [ =/

CKOpPOCTBh CBETa, & V — CKOPOCTh pakeThl (B kM/c). KakoBa nomkHa ObITh MUHHMAaIbHAsE CKOPOCTh
pakeTsl, 4ToObI e€ HabroMaeMas AnuHa crana He Oonee 24 Mm? OTBET BBIpa3UTE B KM/C.

a) Paccrosinue (B KM) OT HaOJIIOJaTeIIsl, HAXOISAIIETOCS HA BBICOTE /2 M HaJ 3eMJIEN, 10 BUIUMON UM
Rh
JIMHUY TOPU30HTA BRIYHCIAETCS M0 Gopmyne [ = 500 rae R =6400 kM — paanyc 3emnu. Yemno-

BEK, CTOSIIIMI Ha HaOepeKHO, BUANT TOPU3OHT Ha paccTossHnH 6,4 kM. K HaOepexHOH BengT nect-
HUIIA, K&XIas CTyIeHbKa KoTopol uMeeT BbicoTy 20 cMm. Ha kakoe HanMeHbIee KOJINYECTBO CTY-
TIEHEK HYXXHO TOJHATHCA YeJIOBEKY, 4TOObI OH YBHET TOPU30HT HAa PAcCTOSHUM HE MeHee 9,6 Ku-
JTIOMETPOB?

0) Paccrosinue (B kM) OT HaOIrOAATENS, HAXOAAIICTOCS HA BBICOTE /1 M HaJ 3eMJIEH, 0 BUIAUMOW UM
Rh
JUHUH TOPU30HTA BBIYHCISETCS 10 Gopmye [ = 500 rae R =6400 xm — paguyc 3emnu. Yeno-

BEK, CTOSIIMI Ha HAOEPEXKHOU, BUANT TOPU3OHT Ha paccrosHun 4 kM. K HaOepexxHOl BengT nect-
HUIIA, KOKAas CTyMeHbKa KOTOPOil uMeeT BhIcOTy 15 cM. Ha kakoe HauMeHbIliee KOJIUYECTBO CTY-
TNEHCK HYXXHO INOAHATHCA YCJIOBEKY, 4TOOBI OH YBHIC TOPHU30HT HA PAaCCTOSHUN HE MCHEC 5,6 KHu-
JTOMETPOB?
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IIpoBepounasi paGora Ne 2
Bapmuant 1

1. HaiinuTe 3HaYCHMS BRIpAKCHUI:

a) 41,44 ;

0) 1£;
25

B) /72 -4/50 ;
r) v/2°-3°.

2. Haiiiute 3Ha4Y€HMS BbIPaKEHUM:

a) /4,2-7,5-14;

6 (3V13) .
52

3. Haiinute 3Ha4€HHS BbIPAKEHU:

a) V85% —847 ;
6) (5++/57)-(\/57 -5);
B) (7\/3—6\/%)'\/5.

4. Pemure ypaBHEHUS:

a) V35-2x=7;

24

0) =4;
11—x

B) 3 :l_
2x+27 7

5. Pemnte ypaBHEHuE

N=-712-17x =—x.

Ecnu ypaBHeHMe umeet 6osiee 0HOTO KOPHS, YKaXHUTE MEHBIINHN U3 HUX.

2
Ut
6. PaboTa mocTOoSTHHOTO TOKa (B JHKOYJSX) BBIYHCISETCS IO (opMmylie A=7, rae U — HanpshkeHne (B

BOJIbTaX), R — conpoTuBiieHHe (B oMax), { — BpeMs (B cexyHaax). [lons3ysice popmyroi, Haitnute U (B 1xKO0-
yisix), ecmm ¢ =20c¢, 4 =48 Ixku R=150wm.
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Bapuanr 2

1. HaiiuTte 3HaYeHMS BBIPAKEHUIA:

a) 4/1,96 ;

0) 22;
16

B) /28 -/63 ;
r) v3*-4°.
2. Haiiute 3Ha4Y€HHS BBIPAKEHUM:

a) 4/5,2:3,9-27 ;

69
6) ———.
) (24/23)?

3. Haiiiute 3Ha4Y€HHS BBIPAKEHUM:
a) Jiz -112?
6) (9-61)-(J61+9);
B) (824 +354) /6 .

4. Pemute ypaBHEHUS:

a) VI13-2x=3;

0 [ =4
5-2x

3 1
B) =—.
2x+49 5

5. Pemute ypaBHEHUE

N-72+17x=x.

Eciu YpaBHCHUC UMECT bouee OIHOI'0 KOpHS, YKAXXUTEC MCHBIIINHN U3 HUX.

2
Ut
6. Pabora nocrosHHOro ToKa (B MKOVIAX) Belyucisercsa mo dopmyie 4 =——, rae U — ganpsokenue (B
b
Y R

BOJIbTaX), R — comnpoTuBiicHuEe (B oMax), t — BpeMs (B cekyHax). [lonb3ysice Gpopmysion, Haitnute U (B 1xKO0-
yisix), ecmm t =25¢, A=225]Ixu R=90wm.
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38.

39.

40.

41.

42.

43.

44.

45.

46.

§ 3. CreneHnHble BbIpaKeHUs] M YPABHECHHS

Haitnute 3HaueHne BbIpayKEHUS:

a) 5%.6257%; r) 9'1.27%6
1 5002

6) 3°-81 2; n) 1121219
10 6

B) 2124 418, e) 7114911,

Haitnute 3HaueHNnE BBIPAKEHUS:

43,5 53,2 812,2
) 5 0 — o5 B) g
64" 625" 9"

Haitnure 3HaueHne BbIpAKEHUS:

253 1433 . . 331 541
2823 7 ) 45%!

a)
HaiiguTe 3HaueHne BbIpaKEHUS:

a) 47.3°:12%; 6) 357751773,

Haitnute 3HaueHNne BBIPAKEHUS:

411 .12
2) 5-381- 2081 ; 6) ¢32.%32 ; y LI

w

11

Haitnute 3HaueHne BbIpAXKEHUS:
2 (13') 13, 6) (49°) (7).

Haitnute 3HaueHNnE BBIPAKEHUS:

4 1)
1 ? 59.32
214321 |

Q)| —— | 0
) T, T

Haitnute 3HaueHNE BBIpAKEHUS:

4(x" )5 +5(2x%° )2

a) npu x#0; 0)

3(x10 )4

Haitnute 3HaueHne BbIpaKEHUS:

a) %%%i-m npu a=9; 6) INa-Va* -Ya* Ja npu a=16.
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