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MNPEAUCJIOBUE

Janroe mocobue npenHa3HaYeHo I MOATOTOBKH YYAIIUXCSA K €IMHOMY T'OCYAapCTBEHHOMY K3aMEHY
(EI'D) mo maremaTnke npoduiibHOTO YpOBHS, IpoBOoAMMOM B 11 Kilacce, U MOKET OBITh HCIIOJIB30BAHO KaK
YUUATEISAMA MaTEMaTHKU NP MOI00pe 3aJaHuid IS 3aHITHI 110 MOATOTOBKE K TAKOMY DK3aMEHY, TaK U ca-
MUMH O0YYalomIMMHUCS sl OTpabOTKM HAaBBIKOB pemeHus 3anaHuid EI'D mo matemaTtike NpoQHIBHOTO
ypoBHs1. Taroke mocobue OyZeT Mmojie3HbIM JTF000MY YHTATENI0, JKENaloNIeMy YKPEUTh CBOM 3HAHUS M0 TOH
WM UHOM TEME IIKOJIBHOTO Kypca MaTeMaTHKH.

Ilocobue comepkuT 3amaHus MO BCEM Temam, BcrpedaroniuMcs B EI'D mo maremarnke mpogMIIbEHOTO
YPOBHS, TPOBEPOUHBIE PA0OTHI IO OTAEIBHBIM TeMaM, 30 TPEHHPOBOYHBIX BapPUAHTOB M METOAMYECKUE yKa-
3aHUsA 10 O(GOPMIICHHIO PEIICHUs 33JJaHUil BTOPOH YacTH BapHaHTa (3a/1laHusl C pa3BepHYTHIM oTBeTOM). [Ipn
COCTaBIICHUH TMOCOOWs OBUIM HCITOJIB30BaHBI aHANOTH MarepHanoB OTkpbIToro 0aHka 3amanuit OUIIM, a
TaK)K€ MHOTOJIETHHH OIBIT paOOTHI aBTOPOB B IKCIIEPTHBIX KOMUCCHUSIX IO TIPOBEPKE dK3aMEHAIIMOHHBIX Pa-
00T 1 B KaueCcTBe NpernoaaBaTeNicii MAaTeMaTHKH B IIKOJIEC M YHUBEPCUTETE.

IlepBas rmaBa coNEpXUT 3aaHUs 10 PA3IMYHBIM TEMaM aareOpbl — BBIYMCICHUE 3HAYCHUI BBIPAXKESHUI
U pelIeHue MPOCTEHINX ypaBHEHUH pa3Iu4yHOro Tuna (paluoHalbHBIX, UPPALUOHAIBHBIX, CTETIEHHBIX, TO-
Ka3aTeNbHBIX, JOrapu(pMUIECKUX U TPUTOHOMETPHUECKHX ), a TAK)Ke TEKCTOBBIC 3aJaull Ha JBMKEHHE, Pabo-
Ty, HallOJHEHUE 00bEMOB, CPEJHIOI0 CKOPOCTh, KOHIIEHTPALIMIO PACTBOPOB U CIUIABOB, IPOLEHTHI. Pemenne
JAHHBIX 33/1a4 TIOJATOTOBUT yYaIIUXCs K BBIMIOJHEHUIO HA DK3aMEHE B COOTBETCTBHH C JIEMOBEPCHEN BapHaH-
ta EI'2-2027 (mpodunbuelil ypoBeHs) 3aganuii Ne 7, Ne 8, Ne 10 u Ne 11.

BTopas rinaBa conep>kKuT 3aaHus 110 TEOPUN BEPOSATHOCTEW U MaTeMaTH4eCKOW cTatucTuke. IIpencras-
nieH OoJbIol HAOOp 3alaHUil HA BBIYMCIICHUE BEPOSTHOCTH CIIyYAaHOTO COOBITHSI U BEPOSITHOCTU CIIOKHBIX
COOBITHH, a Takke HeOONbIIoW HaOOp 3a7auy Ha BBHIYMCICHHE MAaTeMaTHYECKOTO OKHUAAHUS M IJUCIEPCUH
CIIy4aliHO! BeMWYMHBI. PenieHne NaHHBIX 337ad MOATOTOBHT YYalllUXCs K BBITOJHEHHIO HA HK3aMEHE 3a7a-
Huit Ned, Ne5 u Ne6 BapuanTa EI'D nmpoduiibHOTO ypOBHSI.

TpeTbs rnaBa coNEpKUT 3aAaHU 10 pa3/iesiaM Hadaja MaTeMaTHUECKOI0 aHaInu3a:

— (yHKIMH Pa3HOTO THUIA U UX TpaduKH;

— npou3BoHas (GYHKIMHU H e€ MpUMEHEHHE (3aaHus Ha TeOMEeTpHUYECKH M (PU3NYECKUI CMBICI MPO-
W3BOJHOW, TEXHUKY U QEepeHIUPOBAHNUS, UCCIIEAOBaHNE (YHKIIII);

— mepBooOpa3Has pyHknH, €€ rpaduK U e€ MpUMEHEeHHe I HaXOXKIACHHS Iiomanu ¢urypsl. Pemre-
HHE JaHHBIX 33724 TOJTOTOBUT YYAIIUXCS K BBHITIOJHEHHUIO Ha dk3ameHe 3amanuid Ne 9, No 12 u No 17
BapuanTa EI'D npodunbHOro ypoBHs.

UetBepTas ri1aBa MocBsIIeHa OTpabOTKe pelIeHni TeOMEeTPUUecKrX 3aaad. [ maBa comepxut Oonbmioe
KOJIMYECTBO CTaHJIAPTHBIX T€OMETPHUUECKUX 3a/a4, aHAJOr'M KOTOPhIX BXoAaT B EI'D no maTemaruke 6a3zoBo-
TO YPOBHsI 110 pa3feliaM INIAHUMETPHUS U CTEPEOMETPHSL.

B maparpade «[LnanumeTpus» BbIICICHBI TEMBI:

— YIJIBI ¥ JUTMHBI U BBIYUCIIEHUE 3JIEMEHTOB (QUTYP C HCIIOJIE30BAaHUEM TPUTOHOMETPHH;

— BBIYUCIIEHUE TIomanei Guryp;

— OKPYXHOCTb.

B ocHOBHOM B 3TOT naparpad BKIIOYEHBI 3a7aHns 0a30BOT0 YPOBHS CII0)KHOCTH — 3TO TOATOTOBHTEIILHBIC
(omopHBIE) 337a4M, TO €CTh MPOCThIE TUIAHIMETPUYECKHE 33Jaull Ha WCIOIh30BaHUE KaKOTO-TO OIHOTO I'eo-
MeTpudeckoro (akrta. J{s penreHns TakuX 3aJaHiid aBTOPHI PEKOMEHIYIOT 00s13aTeIHHO CIeIaTh PUCYHOK.

B maparpade «CtepeomeTpusi» BBIJICICHB TEMBI:

— MHOTOTPaHHUKH, BKJIIOYAIONINE B ceOs 3aJaHus Ha BBIYUCICHUE JJMH M PACCTOSHHMN, YTIIOB MEXIY
3JIEMEHTaMH MHOTOTPaHHHUKA, IIOMIA X TOBEPXHOCTH MHOTOTPAHHUKA HITH €0 TPaHEei, a TaKkKe ero 00beMa;

— KpyTJble Tena, BKIIOYAIONIMEe B ce0s 3alaHus HA BBIYHMCIICHHE JIMHEHHBIX 3JIEMEHTOB, IUIOMIACH U
00BEMOB KPYTJIBIX Tel (IIMIHHIP, KOHYC H IIap).

B ocHOBHOM B 3TOT naparpad) BKIIOYCHBI 3a1aHUs1 0a30BOI0 YPOBHS CII0KHOCTH.

Pemienue 3aga4 4eTBepTOM IN1aBbl MOATOTOBUT YYAILIMXCS K BBHIMOJHEHHUIO Ha K3aMeHe 3a1aHuii Ne 1 u
Ne 3 papmanTta EI'D npoduiasHOTO YpOBHS.



Pemenue 3ananuil mecToi ry1aBbl MO3BOJIMUT yHalIUMCS MOATOTOBUTHCS K BBIMOIHEHUIO 3a1aHus Ne 2
Bapuanta EI'D npodunsaoro ypoBus. B cootBercTBum ¢ aemoepcueii EI'D 2027 — sTo 3amanue Ha Temy
«Bexrope» (BBeaeHo ¢ 2024 roma).

Bce 3amanus mepBhIX YETHIPEX W MIECTOM IJIaB COCTOAT M3 HECKOJBKHX MYHKTOB, COJIEPKAIINX OJTHO-
THUITHBIE 3aJaHus. Y 100OHO CTPOUTH PabOTy ¢ HUMH CIEIYIOUIMM 00pa3oM: NepBhIid MMyHKT pa3OupaeTcs yuu-
TEeJIEM Ha ypOKe, a OCTaJIbHbIE IIYHKTH MOTYT OBITh MCIIOJIb30BaHbI AJIS1 OpPraHU3alMN CaMOCTOSATENBLHOM pa-
00ThI 00ydaroNINXCs Ha YPOKE, a TAKXKe JUIS BKIIOUEHHS 3TUX ITyHKTOB B JOMAIIHEE 3ajaHue. ABTOPHI pe-
KOMEHIYIOT IIPH BBINIOJIHEHUH ITUX 33JaHUH He MpuOerats K MOMOIIM KalbKyJIATopa U TabJHIl, MOCKOJIBKY
Ha 3K3aMEHE UX HMCII0JIb30BaHUE HE IIPENYyCMOTPEHO.

[t KOHTPOJISL ypOBHS YCBOEGHUS 00ydalOIMMUCA OTAETIbHBIX TEM NEPBBIX YETHIPEX IJIaB MocoOue co-
nepxut 20 mpoBepouHbIX paboT. [Ipy BBIMOIHEHUH W MPOBEPKE ITUX PA0OT YUUTEISIM PEKOMEHIyeTcst 00-
pamarb BHUMaHue Ha HAIW4KE B padOTe pelleHu 3aJaHni, XOTs Ha SK3aMeHe B OJaHK 3allMCHIBACTCS TOJb-
KO OTBET IIE€PBbIX OJUHHAALATH 3aJaHUN. DTO MO3BOJIUT OOBEKTHBHO OLEHUTh YPOBEHb YCBOEHMS ydalllU-
MHCS H3y4aeMOr0 MaTepHalia 1 TOTOBHOCTH K BBIIMTOJIHEHUIO MU ITOI00HBIX 3aJJaHUI Ha SK3aMeHE.

[IsTast rmaBa «3azaun MOBBIIEHHON CIOXHOCTWY AAET MPEICTABICHUS O 3aJaHUSAX MOBBIMICHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM:

— ypaBHEHHS C BHIOOPOM OTBETOB, MPUHAIICIKAIINX 3aJAHHOMY TIPOMEKYTKY;

— HEPAaBEHCTBA U UX CUCTEMBI;

—3a/1a4u Ha KPEIUTHI;

— YpaBHEHMS U HEPABEHCTBA C apaMeTPOM;

— IUIAHUMETPUYECKHE U CTEPEOMETPUYECKHE 3a1auH;

— 3a/1a41 BBICOKOT'O YPOBHSI CIIO>KHOCTH 110 apu(METHKE U anreodpe.

[IpencraBnenHsie B 3TOW T7aBe HAOOPHI 3aJaHH HE TMPETEHIYIOT HA MOJHOTY OXBaTa BCEX MOJTOOHBIX
3ajaHnil, BcrpeyaBmuxcss Ha EI'D mponuisix jieT, HO HaloT MpeacTaBileHne 00 OCHOBHBIX MAEAX, METOAAX
pemeHrs: mofoOHBIX 33/1a4, a TakKe MPaBHIBHOCTH Oo(opMileHHs (TOX KOHTPOJEM YUHTelNsl) pelieHuil. B
OCHOBHOM BC€ 33JaHHUs ATOH IJIaBBI COAEP)KAaT Maphl OJHOTHUITHBIX 337a4. Pemenne 3aqad naTol TIaBbl MO-
MOJKET y4YaluMCsl B BBIIIOJHCHUU Ha dk3aMeHe 3ananuii Ne 14-No 20 BapuanTa EI'D npoduiabHOTO ypoBHSI.
[Maparpad 5 3T0it rmaBel moCBSLIEH 3a1auaM Ha KpeauTsl. B 2027 roxy 3T0 3agaHne NEpeHOCUTCS B IEPBYIO
4acTh 1MoJ1 Homepom 13.

OTmeTnM, 9TO B OTJIMYHE OT 33/JaHWi 0A30BOTO YPOBHS IO TEOMETPHUH 33aJaHHsI MOBBIIIIEHHOTO YPOBHS
CoJeprKaT IMMyHKT Ha AOKa3aTeJIbCTBO, IO3TOMY naparpadsl 0 TEOMETPUH B 3TOH IMlaBe HAYMHAIOTCSA C OIOp-
HBIX 3aJja4 Ha JI0Ka3aTenbCTBO. Takxke CledyeT OTMETHTh, YTO B 3aJaHUSIX 0a30BOr0 YPOBHS BCE BBIUMCIIE-
HUSL B OCHOBHOM CBOJISITCSI K MCIIOJIb30BAaHUIO OAHOM (hopMyIibl. B 3a1aHUSX MOBBIIIEHHOTO YPOBHS Pe3yJib-
TaT TMOJYyYaeTCsl MOCIe BIYMCICHUS! HECKOJIBKIX MPOMEKYTOUHBIX 3JIEMEHTOB, YTO TpeOyeT OOJbIIEro Kpy-
rozopa. Pemenue nmpuBeAEHHBIX B IVIaBEe HAOOPOB 3aJaHUH MO3BOJHUT CPOPMHUPOBATH y ydalIuxcs HEOOXo-
IUMbIE YMEHHSI U HaBBIKH.

B nocoGuu Bel Haiiaére 30 TpeHMPOBOUHBIX BapuaHTOB. Bece BapuaHThI pa3OMTHl HA TPOMKH OJHOTHII-
HBIX BapHAHTOB, TO €CTh BAPHAHTHI C MOXOXKUMH 3aJaHUAMHU. DTO MOXKHO HCIOJIb30BaTh IPHU NPOBEICHUU
BHYTPHUIIKOJIBHBIX TPEHUPOBOYHBIX paboT B hopmate EI'D.

3aBeprmiaeT MocoOwe MyHKT, COIEP KAl KpUTEPHH TIPOBEPKHU SKCIIepTaMH perieHui 3aqanmid Ne 14—Ne 20 u
METOIUYECKHE YKa3aHUs aBTOPOB MO O(HOPMIICHHIO MX PEIIeHHH, Ha KOTOpPhIE CIeayeT 00palarb BHUMaHNe

B IIpoliecce 00y4eHusl.

Hyw™eparus 3amanuii mo BceM T1aBaM nocoous eanHas. Ko Bcem 3amaHusM 1mocoOus B KOHIE KHATH Ja-
HBI OTBETEL.

Haneemcs, uTto moco6ue NOMOXKET BaM OTIMYHO MOATOTOBUTHCS K EI'D mo maTemaTtnke mpo¢uisHOTO
ypoBH:!

Kenaem ycnexal!



I'IABA 1. AJITEBPA
§ 1. PanimonasibHbIe ypaBHEHHUS M BbIPpaKeHUs

Haiinute kopeHb ypaBHEHUS:

5 1 4
a) 3—-7x=31-3x; 0) 73+2x)=11(15-2x); B) —x=53—; 1) lx=—16—.
6 3 15 5
Haiigure xopeHs ypaBHEHHS:
2) 1 —4 6) 1 :é; 5) 2x—70:_3; ) 12 ‘
5x-3 2x-5 3 x+40 9x+2 73-5x

8
a) Pemute ypaBHeHue §x2 =8,1. Ecin ypaBHeHHe uMeeT OOblIe OAHOTO KOPHS, B OTBETE 3alHILINTE

OOJIBIINH U3 HUX.

5, 13
0) Pemnte ypaBHeHne 7x =4%. Ecnu ypaBHeHHe uMeeT OoJibllie OJHOTO KOpHS, B OTBETE 3allH-

IUTe OOJIBIINNA U3 HUX.

B) Pemute ypaBHeHue x> —115x-116=0. Ecu ypaBHEHHE HMeeT OO0JIbIIe OAHOTO KOpPHS, B OTBETE
3aMUIIUTE OONBLINN U3 HUX.

r) Pemmre ypaBHeHne 2x% +2021x—2023=0. Ecin ypaBHEHHE UMeET OOJIbIle OJHOTO KOPHS, B OT-
BETE 3aIIUIINTE MEHBIINH U3 HUX.

Haiigute KOopeHb ypaBHEHUS:
a) (4x+1)* =(4x-5)*; 6) (2x+8)* =(3-2x)".
Hailigute KopeHb ypaBHEHUS:

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

x+3
a) Pemmre ypapHeHune — 5
x f—

1
= E . Ecim YpaBHEHUE UMEECT 0oJIBIIIe OIHOI'O KOPHs, B OTBETEC 3aITUIITUTE

OOJIBIINN U3 HUX.

x —
0) Pemute ypaBHeHMe =2 . Ecniu ypaBHeHHE riMeeT OOJIbIle OTHOTO KOPHS, B OTBETE 3aIHIINTE

¥ -
MEHBIINN U3 HUX.
a) Pemnte ypaBHenue 0 =x . Eciin ypaBHeHHE numeeT OombIlie 0JTHOTO KOPHSI, B OTBETE 3aIlUIINATE
X+
MEHBIINNI U3 HUX.
7x—15

0) Pemmmre ypaBHeHHE

5 =2x . Ecnin ypaBHeHHe umeeT OOJIbIIe OJHOTO KOPHS, B OTBETE 3aIlH
X+

muTe OOJIBIINNA U3 HUX.

+53

x+2
MUIIUTE OONBIINHI U3 HUX.

B) Pemure ypaBHeHUe =3x—1. Ecniu ypaBHeHHEe nMeeT OOJIbIIe OJHOTO KOpPHS, B OTBETE 3a-
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11.

12.

13.

a) Pemnre ypaBHEeHUE

0) Pemmre ypaBHeHue

B) Pemute ypaBHeHmE

2x=5
10x+3 x+3
3aUIINTE MEHBIINN U3 HUX.

. Ecmn YpaBHCHUC HMECT Ooublire OOHOI'0 KOpHA, B OTBCTC

x—1 2x-7
2x+5 3x-1
MUIINATE MEHBIINN U3 HUX.

. Ecim YpaBHCHUC UMCCT Ooublire OOHOI'0 KOpHA, B OTBCTC 3a-

+2  2x-5
2x-3 x+4
MUIIATE OOJBIINHI U3 HUX.

. Ecniu ypaBHeHne nmMeeT OOoIbIIe OTHOTO KOPHS, B OTBETE 3a-

Hailigute KopeHb ypaBHEHUS:

a) (x+7)° =243; 6) (8—x)" =—128.

a) Pemmre ypaBHeHue x*=5x* +4=0. Ecm ypaBHEHHE MMEET OOJbIlE OJHOTO KOPHS, B OTBETE

3aIUIIUTE OONBIINHA M3 HUX.

0) Pemute ypaBHeHue x®—65x° +64=0. Ecu ypaBHEHHE MMEeT OOJIbIle OAHOTO KOPHS, B OTBETE

3aIMIINTE MEHBIINHN U3 HUX.

a) Ilpu Temneparype 0°C penbc umeer umHy [, =21 M. Ilpu Bo3pactaHuu TemIiepaTypbl IPOHMCXOAUT

TEIUIOBOE PACUIMPEHUE pesibCa, W €ro IJUHA, BBIPAKEHHAs B METPaxX, MEHSAETCS IO 3aKOHY
[(t°)=1l,(1+0-£°), tne u=1,2- 107 (OC)_l — kK09 (pULIMEHT TEIIOBOTO paclIupeHus, ¢° — TeMIie-
partypa (B rpagycax Llenscus). [Ipu kakoit Temneparype penbe ymuHuTes Ha 6,3 Mm? OTBeT BbIpa-
3ute B rpanycax Llenscus.

0) IIpu temnepatype 0°C penbc umeer LmuHy /) =25 M. IIpu Bo3pacTaHuu TemrepaTypbl IIPOUCXO-

IUT TEIUIOBOE pacIIUpeHue pejbca, U ero JJIMHA, BBIpaKEHHAs B MeTpax, MEHSETCS IO 3aKOHY
[(t°)=1y(1+o-t°), rne ou=1,2- 107 (°C )y - KO3 GUIMEHT TEIJIOBOTO PACHIMPEHUs, ¢° — TeMIle-
patypa (B rpaxycax Llenbcus). [Ipu xakoil Temneparype peibc yanuautea Ha 5,1 mm? OTBeT BbIpa-
3ute B rpaaycax Llenscus.

a) HexoTropas koMImaHus Npou3BOIUT B MeCSI ¢ €IMHUIl IPOAYKIHH, KOTOPYIO MPOJAET M0 IIeHe

p =300 py6. 3a equHMIly, 3aTpaThl Ha MPOU3BOJCTBO OJHOW EJMHHIIBI MPOIYKIIMH COCTABISIOT
v=100 py06., nononaHuTeNnbHBIE pacxoabl npeamnpustus f =800000 py6. B mecsi. MecsuHas
npuObUIb IpennpusaTHa (B pyOisax) Beraucisercs no ¢opmyne n=gq(p—v)— f . Onpenenure Hau-

MEHBIINH MECSYHBII 00BEM MPOU3BOICTBA ¢ (€AWHUIL MPOAYKIHH), TP KOTOPOM MECSYHAas MPH-
obuTh ipennpuaTus 6yaet He menee 700 000 pyo.

6) HekoTtopasi koMImaHus MPOM3BOANT B MECALl ¢ €IUHHI MPOTYKIHH, KOTOPYIO MPOJAET MO LIEHE IO

uere p =500 py6. 3a equHuUIy, 3aTpaThl HA MPOM3BOJACTBO OJHOM €IUHMIBI MPOLYKIHMH COCTaB-
T v=150 pyO., momonHUTEeNbHBIE pacxoasl npeanpustus f =700000 py0. B mecsi. Mecsu-
Has MpHOBLIL MpeanpusTus (B pyOIsix) BeIHCIsieTcs Mo Gopmynie T=g(p—v)— f . Onpenenure

HaMMEHBIINI MeCSYHBIH 00BEM MPOM3BOACTBA ¢ (EAMHUL MPOAYKLHUH), IPH KOTOPOM MeCSYHas
npuObuIb peanpusaTus 0yaer He menee 2 170 000 pyO.

a) HexoTtopas komnanus npousBoaut B Mecsan ¢ =5000 exuHUIl MPOIyKIIUU, KOTOPYIO MPOJAET IO

1eHe p pyO. 3a eqUHMILY, 3aTpaThl Ha MPOU3BOJCTBO OJHOM €IUHMIIBI MPOIYKI[MH COCTABISIOT
v=200 py0., nomomHuTeabHbIe pacxoabl npeanpustus [ =550000 py6. B mecsi. MecsuHas
MPUOBLIL TIPeRNpUITHA (B PYOIISIX) BEUUCIIETCA TI0 dpopmyne T=g(p—v)— f . Onpenennure Hau-
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15.

16.

17.

MEHBINYIO [IEHY p 3a CIUHHUILY MPOIYKIUH, IPH KOTOPOH MecsYHast MPHObLIH MPEANPUATHs OyIeT
He meree 1 500 000 py0.

6) Hexotopas xommanust mpou3BoauT B Mecsan ¢ =7000 exquHUIl IpOAYKITUH, KOTOPYIO TPOAaET 1Mo
LeHe p pyO. 3a eQUHUILY, 3aTpaThl HA MPOM3BOACTBO OJHOW €IUHMLBI HPOLYKLIHUH COCTABISIOT
v=300 py6., monoxauTenbHBIe pacxonasl npeanpusaTas [ =500000 py6. B mecsan. MecsaHas
npuObUTE peanpusaTHs (B pyOisx) Berauciserca no Gopmyne n=gq(p—v)— f . Onpenenure Hau-
MEHBIIYIO LIEHY p 3a €AWHUILY NPOLYKLUUH, IPH KOTOPOH MecAYHasl MPUObUIb MPEeanpHusITus Oyaer
He meHee 2 440 000 pyo®.

a) HexoTopoe mpeanpusTre MPOU3BOAUT B MECAIl ¢ CTUHUI] IPOAYKITHH. 3aTPaThl Ha MPOU3BOICTBO
OITHOW eIMHWIBI TPONYyKIUH (B pyOIsx) 3aBUCHT OT OO0BEMa MPOW3BOACTBA MO (opMmylie

1
z=zy|1+—|, rae z, =300. O6uwme 3aTpaThl NPeANPHATHA (B PyOJIAX) BEIYUCIAIOTCA 110 GOPMY-
q

ne r=zq. Onpenenure HanOOJIBIIIEEe KOJIMYESCTBO SAMHHUII TPOTYKIIUA B MECSAIl, IPH KOTOPOM 00-
I¥e 3aTpathl npeanpusTusa He npesbimaioT 450 300 pyoueit.

0) Hekoropoe npeanpusaTue MpOU3BOAUT B MECAI ¢ CAUHUI] MPOAYKIIMU. 3aTPaThl Ha TPOU3BOJICTBO
OJTHOWM ©IUHMIIBI TPONYKIUH (B pyOisix) 3aBUCHUT OT 0OO0BbEMA MPOU3BOACTBA MO (opmyJie

1
z=z,|1+—| ,rne z, =450. O6uue 3aTpaThl NpeAnpusTUs (B pyOisixX) BEIYUCIAIOTCA O (HOpMy-
q

ne 7 =zq . Onpenenute HanOoOJbIIEe KOJIUIYECTBO CAUHUL MPOAYKLIUH B MECSAL, IPH KOTOPOM 00-
LIMe 3aTparthl npeanpusaTus He npesbimarot 900 450 pyOneit.

a) I[J]SI HU3MCPCHUA BBICOTHI 3TaXKa B IOME MAJIbUYMK U3MEPACT BPECMSL t mageHus HEOOJIBIINX KAMEIIKOB CO

BTOPOTO ¥ TPETHEro HTAXKa M PACCUMTHIBACT PACCTOSHHE 0 3eMJIH 1o popmyne h=>5¢%, tae h —
BBICOTA B METpax, { — BpeMs NaJeHus KaMHA (B cexkyHnax). Oka3anock, 4TO ISl BTOPOTO ATa)ka
BpeMsI MaJIeHHs KaMeIlTka oKa3anoch paBHEIM 0,7 ceKyHIBI, a g TpeTbero Ha 0,4 ceKyH/IBI OOJIbIIe.
Uemy paBHa BeIcoTa 3Taka? OTBET BbIpa3uTe B METpax.

6) J_IJIH HU3MCPCHUA BBICOTHI 9TaKa B JOMC MaJIbYUK U3MCPACT BPEMA t mazgeHus HEOOJBIINX KAMEIIKOB CO

BTOPOTO M YETBEPTOTO ITAXKa M PACCUUTHIBACT PACCTOSIHHE JI0 3€MJIH 110 popMyie h = 502, rne h —
BBICOTA B MeTpax, { — BpeMd majeHus (B cekyHaax). Oka3anoch, 4To JJIsi BTOPOTO Taka BpeMs Ta-
JEHHs KaMellKa oka3anoch paBHbIM 0,6 ¢, a mis wetBépToro Ha 0,8 ¢ Gompire. YUemy paBHaA BBICOTA
staxka? OTBET BbIpa3uTe B METpax.

a) Teyo OpoOIICHO BEPTUKAIBHO BBEPX C BHICOTHI 28 MeTpoB. [1oka Teio He ynaso, BRICOTa, Ha KOTOPOi
OHO HaXOJUTCS, ONUChIBaeTCs popmynon h(f) =28 +13¢— 5¢%, rae h — BBICOTA B MeTpax, { — Bpems
B CEKyH/ax, MpOIIIe/IIee ¢ MOMeHTa Opocka. Uepes CKOIBKO CEKyH/T TENO yraeT?

6) Kamenp OporieH BepTHKaIbHO BBEpX € BBICOTHI 11,2 MeTpa. [Toka kameHb He ymai, BBICOTa, Ha KO-
. . 2
TOpOW OH HaxXOAMTCS, onuckiBaeTes hopmynoit A(t)=11,24+10¢—5¢", rne A — BbICOTa B MeTpax, ¢ —
BpeMs B CEKyHaX, IIpoLIe/Iee ¢ MOMEHTa Opocka. Uepes CKOJIBbKO CeKYHJ KaMeHb yraaeT?

a) Kamens OpolieH moa yriioMm K TOpU30HTY € BBICOTHI 3,6 MeTpa. Iloka kamMeHb He ynal, BBICOTa, Ha
KOTOpPOI OH HaXOAUTCS, OMKCBhIBaeTCs popmynoi A(t)=3,6+ 8¢ — 5¢%, rae h — BbIcOTa B MeTpax, { —

BpeMs B CEKYHJaX, Npolneiiee ¢ MOMeHTa Opocka. CKOJIBKO CEKyHJT KAMEHb OYJIeT HaXOAUThCS Ha
BBICOTE HE MEHEee 6 METPOB?

0) Kamens OporieH moz yriioMm K TOPU30HTY ¢ BBICOTH 9 MeTpoB. Iloka kaMeHb He ymaj, BBICOTa, Ha
. . 2
KOTOpOH OH HaXOJHTCSI, OMUCHIBaeTCs popmyioit h(f)=9+12¢—5¢", rne h — BbIcOTa B MeTpax, ¢ —

BpeMs B CEKYHJaX, poIleiee ¢ MoMeHTa Opocka. CKOJNBKO CEKyHT KAMEHb OyJeT HaXOAUThCS Ha
BBICOTE HEe MeHee 13 MeTpoB?
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a) OT ocTpoBa, PacmoI0KEHHOTO B 5 KM OT MPUCTaHH, OTXOAUT KaTep. Jlo TexX mop, moka Karep He 1mo-

MOWAET K MPHUCTAaHHU, €r0 pacCcTosiHUE 10 Heé omuchiBaeTcst Gopmynoi s(f) =5+8t—4t>, rme s —

PacCTOAHUEC B KUJIIOMETpax, t— BpEMs B Hacax, nNpomeauiee ¢ MOMEHTa OTILIBITHUA. 3oHa BUIUMOCTHN
HaOIoaTeNsl, HaxoAamerocst B 0yxre, cocrapisger 8 kM. CKOJIBKO BCEro BpeMEHHU Katep OyAeTr Ha-
XOJIUTHCS B 30HE BHIMMOCTH HAOJII0OaTEIsI, TOKa He oMo AET K mpructanu? OTBET HaiiTe B acax.

6) Ot ocTpoBa, PacmoI0KEHHOTO B 2,1 KM OT NMPHUCTaHM, OTXOAMT kKarep. [lo Tex mop, moka karep He

MOJIONAET K MPUCTAHH, €T0 PacCTOsHUE 10 He€ omuchiBaeTcs hopmynoit s(¢) =2,1+ 207 — 10£%, rue

S — pacCTOsIHUE B KUJIOMETpax, ¢ — BpeMs B 4acax, MpoLIeIee ¢ MOMEHTA OTIUIBITHS. 30Ha BUJUMO-
cTH HaOJroIaTeNs1, Haxoasmierocs: B Oyxre, coctaBisieT 5,7 kM. CKOJIBKO BCET0 BpeMeHH Katep OyneT
HaXOJUThCS B 30HE BUIIMMOCTH HAOIIOAATEISI, TTOKa HEe TIOMOUAET K npucTtann? OTBET JaiTe B Hacax.

a) Jlns HarpeBaTeNpHOTO AJIEMEHTa HEKOTOPOTO PrO0pa IKCIIEPUMEHTAIBHO Oblja TOTyYeHa 3aBH-

CHMOCTb TEMIIepaTyphl (B KeIbBHHAX) OT BpeMeHu padotsr: T =T, + bt +at®, rae t — BpEMs B MU-
nyrax, T, =1000K, a=-5 K/mun?®, b=150K/mun. M3BecTHO, 4TO P TeMIepaType HarpeBaTes

ceoiie 1880K nmpubop MOKET UCIOPTUTHCS, TIO3TOMY €ro HY»KHO OTKIYUTh. Onpenenure, yepes3
Kakoe HauOoJjblliee BpeMs MOCje Hadaia paboThl HY)KHO OTKIOYUTH MpuOop. OTBET BBIpA3UTE
B MUHYyTaX.

6) IL]'IH HarpeBaTCJIbHOTO 3JICMEHTA HECKOTOPOTO an60pa OKCIICPUMCHTAJILHO ObLIa IMOoJIiy4yCHa 3aBU-

CHMOCTb TeMIIepaTypbl (B KeJIbBHHAX) OT BpeMeHH padotel: I =T, +bt +at’, e t — BpeMs B MH-
HyTax, I, =600K, a=-6 K/mun®, b =250 K/Mun. M3BecTHO, UTO MPH TeMIeEpaType HarpeBaTels

ceeime 1700K mpubOop MOXKET HCTIOPTUTHCS, IOSTOMY €T0 HYXKHO OTKII0unTh. Omnpenennre, dyepes
Kakoe HauOouplliee BpeMs IOciie Hadajga paboThl HY)XKHO OTKIIOYHTH mpubop. OTBET BhIpa3nuTe
B MUHYTax.

a) JleTanpro HEKOTOPOTO MPHUOOPA ABISETCS BpaIaromasics Karymka. OHa COCTOUT U3 TPEX OJHOPOJHBIX

COOCHBIX IFJIMH/POB: IEHTPabHOTO Maccod m =10 kr u paguyca R =8 cM, U JBYX OOKOBBIX C
MaccaMu M =2 Kr u ¢ paaguycamu R+ /. Ilpu 3ToM MOMEHT MHEPUHH KaTYIIKH OTHOCHTEIHLHO

(m+2M)R*
2

OCH BpAllleHWs, BHIPAXKAEMbIi B Kke-cm” , 3amaéres dopmymoit [ = +MQRh+h?).

[Ipu kaKOM MaKCHMaTbHOM 3HAYEHHH /i MOMEHT MHEPIIMH KATYIIKH HE MPEBBINIACT MPEISITbHOTO
sHaueHust 608 ke -cv’ ? OTBer BBIpa3UTE B CAHTUMETPAX.

0) Jleranbio HEKOTOpOTO MPHOOpa SIBISIETCS Bpanlaromiasics karymka. OHa COCTOUT U3 TPEX OJHOPOTHBIX

COOCHBIX LIMJIMHAPOB: LEHTPAILHOIO Macco m =9 Kr u pamuyca R cM, U IByX OOKOBBIX C MaccaMu
M =3 xrucpamuycamu R+ h,rne h=2 cm. [Ipr 5ToM MOMEHT MHEPLUWH KATYIIKHA OTHOCHTEIBHO

(m+2M)R*
2

OCH BpallleHUS, BBIPAKAEMBIA B Kke-cm? , 3amadrest dopmynoii [ = +M (2Rh+h2).

HpI/I KaKOM MaKCHMaJbHOM 3HAaUY€HHU R MOMEHT WHEPUHUHN KAaTyIIKU HE MPCBBIMIACT IMMPEACIBHOTO

sHauenns 882 ke -cm” ? OtBer BBIPA3UTE B CAHTUMETPAX.

a) B po3eTky 2J1eKTpoceTH NOAKIIOYeHBI MPUOOPHI, 00IIee COMPOTHBICHIE KOTOPBIX COCTABIISET

R, =70 Om. IlapanienbHo ¢ HUMH B PO3ETKY IIPEANONIAraeTcsl HOAKIIOUUTD JIEKTPOOOOrpeBaTeb.
Omnpenenure HaMMEHbIIEE BO3MOXHOE COIPOTHBIEHUE R, 3TOro 3J1eKTpooOorpeBarens, eciiu U3-
BECTHO, YTO IIPU IApajUIeIbHOM COEAMHEHHMHU [BYX IPOBOJHHKOB C CONPOTHBIEHWAMU R, OM H
(YHKIMOHUPOBAHUS JJIEKTPOCETH 00IIee CONPOTUBIICHUE B HEH TOJDKHO ObITh He MeHbIe 21 OMm.
OTBeT BbIpa3UTEe B OMaXx.

R,OMm, nx oOmee compoTuBieHue 3anaérca Gopmyioid R = (Om), a mns HOPMAIIEHOTO

10



0) B poserky aieKTpoCeTH MOAKIOYCHBI MPUOOPHI, O0Iee CONMPOTHBIICHUE KOTOPBHIX COCTABJISET
R, =20 Om. [lapanensHo ¢ HUIMH B PO3€TKY IPENIoIaraeTcsi HOAKIIOYUTh MIEKTPOOOOrpeBaTesb.
Omnpenenure HaMEHbIIEE BO3MOXKHOE CONPOTUBIEHHE R, 3TOr0 IEKTPOOOOrpeBaTess, €ciau u3-
BECTHO, YTO IIPH IapajUIe]IbHOM COEIUHEHUU IBYX IIPOBOJHUKOB C CONPOTHBICHUAMH R, OM u

RR
—122_ (Om), a I HOPMAJTBHOTO
R +R

1T
(hyHKITMOHUPOBAHUS AJIEKTPOCETH O0IIee CONMPOTHBIICHUE B HEW JOIDKHO OBITh HEe MeHbIIe 15 Om.
OTBeT BbIpa3UTE B OMaX.

R, Owm, ux obuee conporuBieHue 3anaercs ¢popmynoil R =

22. a) Kosadpduuuent nonesnoro neiicteus (KIIJI) HekoToporo asurareins onpeaeisercs GopMynoi

T, -T
n=-1-—-2.100%, rue T, — TemmnepaTypa HarpeBates (B Tpagycax Kenpsuna), 7, — Temmeparypa

1
xonoaunbHuKa (B rpagycax Kenbuna). Ilpu xakolf MUHMMAanbHOW TeMmIepaType HarpeBaTemns I

KII storo msurarens Oyner He meHbiie 30%, ecnu Temneparypa xonoawnbHuka 7, =350 K?
OrtgerT BbIpa3uTe B rpagycax KenpBuHa.

0) Koaddunuent nonesnoro aericteus (KIIJ) HekoToporo apurarens ompezeseTcs (opMyJioi

T, -T,
n=-"—2-100%, rae 1, — TemnepaTypa HarpeBatens (B rpagycax KensBuna), 7, — temmeparypa

1
xonoauiabHuKa (B rpagycax Kensuna). Ilpu xakoil MuHMMAanbHOH TemmepaType HarpeBarens 7,

KII[ aroro psuratens Oyaer He meHblue 20%, ecinu Temneparypa xonoauwnbHuka 7, =280K? Ot-
BET BbIpasuTe B rpaaycax KenbBuHa.

23. a) HezaBucumoe areHTCTBO HAMEPEHO BBECTU PEHTHHT HOBOCTHBIX MHTEPHET-U3IaHUN HA OCHOBE
nmoka3zateneit nHpopMaTUBHOCTH [n, ontepatnBHOCTA Op, OOBEKTUBHOCTH IyOnuKanuii 77, a Takxe
kauecTBa caiita Q. Kaxxaplii oTaensHBIN mokazarens — 1enoe gucio ot 0 go 6. CocraBuTenu pei-
THUHrA CUYUTAIOT, YTO 00BEKTUBHOCTH IICHUTCSA BTPOE, a MHPOPMATHBHOCTh My OJIMKALIMIA — BYETBEPO
JOPOXKE, YeM OIEepaTHBHOCTh W KadecTBO caita. Takum oOpaszom, ¢dopMyna NpuHsIA BHUJA

_4In+Op+3Tr+Q

R . Haiinure, kakum JTOJKHO OBITH YUCIIO A, YTOOBI U3JJaHKE, Y KOTOPOTO BCE

MOKa3aTeNId MaKCUMAaJIbHBI, TOTYYMIIO PERTHHT 2.

0) HezaBrcumoe areHTCTBO HaMEPEHO BBECTH PEUTHHI HOBOCTHBIX MHTEPHET-U3AaHUA Ha OCHOBE I10-
Kazareneil nHpopMaTHBHOCTU [n, onepaTUBHOCTH Op, 0OBEKTUBHOCTH MyOnukauuid 77, a Takxke
kauecTBa caiita Q. Kaxaplil oTAenbpHBIN MTOKa3aTens — nenoe yuciao ot 0 go 12. CoctaButenu pei-
THHTA CYUTAIOT, YTO OOBEKTUBHOCTH LIEHWUTCS B MATH pa3, a MH(POPMATUBHOCTH ITyOIUKAIIMN —
BTpOE JOpOKE, YeM OIEepPaTUBHOCTh M KadecTBO caiiTa. Takum oOpa3oMm, ¢opmyna MPHHSIA B

3In+Op+5Tr+Q

A
MoKa3arejii MaKCUMaJIbHbI, MOJYy4HIIo peruTHHT 20.

R= . Haiinure, kakuM TOJDKHO OBITH YHCIIO 4, YTOOBI U3TaHUE, Y KOTOPOTO BCE

11



IIpoBepounas pa6ora Ne 1

Bapmuanr 1
1. Pemmnre ypaBHEHUS:

a) 2(6—2x)—4=18-3(1+3x);

17 17

1 5x-1 5-x
B) —— = ;

4 8 6

r)(7—x)" =(x+3)".
2. Pemnte ypaBHEHUS U BBITNIOJIHNATE YKa3aHUE:
a) Bx—2)(10x+15)=0.
Ecnu ypaBHeHne uMeeT Ooiee OJHOTO KOPHSI, B OTBETE YKKUTE OONBIINN U3 HUX;
6) 13x+3x>—10=0.
Ecnu ypaBHeHHE MeeT 0ojiee OJJHOTO KOPHS, B OTBETE YKKUTE MEHBIINH U3 HUX;
B) (4x—5) =14x" —47x+34.
Ecnu ypaBHeHne uMeeT Ooiee OHOTO KOPHSI, B OTBETE YKAKUTE MPOU3BEICHHE KOPHE;

x—8 x—8
r) = .
9x—-2 8&x-7

Ecnu ypaBHeHHE nMeeT 0oJiee 0JJHOTO KOPHS, B OTBETE YKKUTE OOJIBIINI U3 HUX;
4 2 _
o) x +2x —24=0.
Ecnu ypaBHeHre uMeeT 6oiee OJHOTO KOPHS, B OTBETE YKAKUTE MEHBITHH U3 HUX.

3. Pemnrte ypaBHEHHUS:

35
a) 7= ;
x—4
6)7=18+2x;
9—x
2
B) - =0
4—x T-x

nmn,

4. Vlcionb3ys 3aKOH BCEMUPHOTO TATOTEHUS B BUIE F =Y 3
r

, TAC F — cuna MPUTSIKCHUA MCKAY TCIaMU

(B HBIOTOHAX), My U M, — Macchl Tel (B KWIOTpaMMax), ¥ — pacCTOSHUE MEXAY LEHTpaMu Macc (B MeT-
pax), a Y — rPaBUTALMOHHAs MOCTOSIHHAA, paBHas 6,67-10 ''H-M%/kr’, Haiimute Maccy Tena m; B KHJIO-
rpammax, eciu £ =26,68 H, m, = 6:10° kr, r =3 M.

12



Bapuanr 2
1. Pemvite ypaBHEHUS:

a) 22—-5(2+3x)=-7(9—-5x);

65—
18 27
44+x 9-—x
B) —— = ;
5 6 12

r) (x+4) =(6-x)".
2. Pemnte ypaBHEHUS U BBITIOJIHUTE YKa3aHUeE:
a) (Ox+18)(8x—6)=0.
Ecnu ypaBHeHne uMeet 6osiee OAHOTO KOPHS, B OTBETE YKKUTE OONBLINN U3 HUX;

6) x*+11x+18=0.
Ecnu ypaBHeHne uMeeT Oosiee OHOTO KOPHS, TO B OTBETE YKAKUTE OONBIINN U3 HUX;
B) (5x+7)> =17x> +84x+46.

Ecmm ypaBHeHme nmeeT OoJiee OHOTO KOPHS, B OTBETE yKAKHUTE TPOU3BEICHNE KOPHEH;

x—6 x—6
r) = .
Tx—2 6x-—7

Ecnu ypaBHeH#e umeeT 60Jiee 0THOTO KOPHS, B OTBETE YKaKUTE OONBIIHI U3 HUX;
4 2
o) x +4x —-5=0.
Eciu ypaBHeHue umeeT 6oJiee 0OHOTO KOPHS, B OTBETE YKAKUTE MEHBIIHNA U3 HUX.

3. Pemure ypaBHEeHUS:

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

nmn,

4. Vcrionb3ys 3aKOH BCEMUPHOTO TATOTEHUS B BUJE F =7y 3
r

, Tne I’ — cuna NpUTSDKEHUs MEXIy TelaMHu

(B HBIOTOHAX), My U M, — Macchl Tel (B KWIOTPaMMax), ¥ — pacCTOSHUE MEXAY LEeHTpaMu Macc (B MET-
pax), a Y — rPaBUTALMOHHAs MOCTOSIHHAA, paBHas 6,67-10 ''"H-M%/kr’, Haiimute Maccy Tena m; B KHJIO-
rpammax, eciu £ =20,01 H, m, = 64-10" kr, r =4 m.

13



24.

28S.

26.

27.

28.

29.

30.

31.

32.

33.

§ 2. UppauuoHa/jibHbIe BbIPA’KEeHUS] H YPABHEHUSA

Haiinure 3HaueHUE BBIPAKEHUS:

NN ) s 2

3 3 B) (6\/3)2; r) (4\/8)2 :

Haitnute 3HaueHne BbIpaKEHUS:

a) 517 —45% ; 6) V371° —196% .

Haitnute 3HaueHne BbIpaKEHUS:

o) (V54 —24)- 6 : 6) (V108 ~363) a7

Haitnute 3HaueHne BbIpaKEHHUS:

) 11,227 5 N3 7.5
Jo.84 2.4

HaiiguTe 3HaueHne BhIpaKeHUS:
0 (VBB B ) (V2 +32) () ) (§72 845+ 7).

Haiinute 3HaueHNHE BBIPAKEHUS:

(B (/5535

0) —————.
4 ) 21++/377

HaiiguTe 3HaueHne BeIpaXeHUs:

Haiiqure KopeHb ypaBHEHUS:
a) Vx—-12=3; 0) V2x+33=5; B) V27-x=6; r) V—41-15x=2.

a) Pemmnre ypaBuenune +2x+35 =x. Ecnu ypaBHeHne numeeT 0oJjble OTHOTO KOPHS, B OTBETE 3allu-
LINTE MEHBIINN UX HUX.

0) Pemute ypaBHenue /27 —6x =—x. Ecnu ypaBHeHHe nmeeT OoJbllie OJHOTO KOPHS, B OTBETE 3a-
MUIIUTE OONBIIMK X HUX.

Pewmnre ypaBHeHue:

10

1 o[ -1
7x—8 3 298 -5x 11

a) =

14



34.

3s.

36.

37.

Haiigute KopeHb ypaBHEHUS:

a) 5x -8 =3; 6) J7x+10=-2; B) Y3x+8=—4; r)J7-5x=2.

a) ABTOMOOMJIb Maccoi m KT HAUWHAET TOPMO3UTh U MIPOXOAMT J0 MOJTHON OCTaHOBKH IyTh S M. Crna
tperns F (B H), macca aBTomoOuis m (B Kr), Bpems ¢ (B C) M MPONUICHHBIN IyTh S (B M) CBS3aHBI

COOTHOIIICHHEM F = . OHpGI{CHI/ITe, CKOJIBKO CCKYHJ 3aHsJI0O TOPMOKEHUC, CSCJIM HU3BECTHO,

2
t
yTO cuia TpeHus paBHa 1750 H, macca aBromo6mist pasaa 2000 kr, myTs coctaBmi 700 M.

0) ABTOMOOMITb MaccoOi m KT HAUMHAET TOPMO3UTH M MPOXOIUT IO MTOJTHOW OCTaHOBKH MyTh S M. Cuita
tpenus F (B H), macca aBromo6uiist m (B Kr), Bpems ¢ (B ¢) U MPOWJIEHHBIN MyTh S (B M) CBSI3aHBI

2mS
cooTHouIeHHeM F =——. Onpezenure, CKOJIBKO CEKYH[ 3aHsUI0 TOPMOKCHHUE, ECIIH U3BECTHO, YTO
t
cuna tpenus pasaa 3000 H, macca aBTomo6mis pasua 1200 kr, myts coctaBui 500 M.
a) [Ipu nBrXeHuH pakeThl e€ BUAMMast JJIsl HEMOABIDKHOTO HAOMI0JaTeNs JJTNHA, H3MepsieMasi B MeTpax,

2
v .

cokparaercst 1o 3akoxy [ =1y, |1——-, rae Iy =20 M — JuIMHA NOKOSILEHCS PAKeThl, ¢ =3- 10° xkm/c —
c

CKOPOCTH CBETa, & V — CKOPOCTh pakeTsl (B kKM/c). Haiinnte HabmogaeMylo JUIMHY pakeThl IIPH CKO-
poctu 180000 xm/c. OTBeT BBIpa3uTe B METPAX.

6) HpI/I ABWIKCHUU PAKCTHL e€ BUAMMAs 71 HETIOJABHXKHOTO Ha6J'IIO}_IaTeJ'I$I JJIMHA, U3MEpsieMasl B METpax,

v .
COKpALIAeTest 10 3aKoHy [ =1y, |1——, rae [ =25 M — umHa NOKOsILUeHCs pakeTsl, ¢ =3- 10° km/c —
c

CKOPOCTB CBETa, & V — CKOPOCThH pakeThl (B KM/c). KakoBa momkHa OBITh MHHHMAJIBHASI CKOPOCTH
paxeTbl, 4ToObI e€ HabronaeMas JiuHa cTaia He 6osee 24 M? OTBET BBIpa3uTe B KM/C.

a) PaccrosHme (B KM) OT HaOII0MaTeNsl, HaXOMSIIETOCS Ha BBICOTE /I M Haa 3eMIIEH, 10 BUAMMOM UM
Rh
JMHUMA TOPU30HTA BBIYHUCIAETCS 1O Gopmyne [ = 500 rae R =6400xkm — paagnyc 3emnu. Yemno-

BEK, CTOSIINK Ha HaOEpEe)KHOH, BUIUT TOPU3OHT Ha paccTosHUH 6,4 kM. K HabepexxHo# BenET rect-
HHUILIA, KaXas CTyIeHbKa KOTOpoi nMeeT BbicoTy 20 cMm. Ha kakoe HanMeHbIlIee KOJIHMUECTBO CTY-
MIEHEK HYXXHO TOJHITHCS YEJIOBEKY, 4TOObI OH YBUJEN TOPU30HT Ha PACCTOSHUM HE MeHee 9,6 Ku-
JTIOMETPOB?

0) PaccrosiHre (B kM) OT HaOJIrOMaTeNs, HAXOAAIMIEToCs Ha BBICOTE /1 M HaX 3eMJIEH, 10 BUIUMON UM
Rh
JMHAW TOPU30HTA BBIYHCISIETCS 10 dopmye /= 500 rae R =6400 kM — paguyc 3emnn. Yeno-

BEK, CTOSIINIA Ha HAOepeKHOM, BUANT TOPU3OHT Ha paccrosiHuM 4 kM. K HabepexHo#l BeneT ject-
HUIa, KaXAas CTyleHbKa KOTOpOil nMeeT BbIcOTy 15 cM. Ha kakoe HauMmeHbIllee KOJMYECTBO CTY-
MIEHEeK HYXXHO MOJHSTHCS YEJIOBEKY, YTOOBl OH yBHJEN FOPU30HT Ha PACCTOSIHUU HE MeHee 5,0 Ku-
JIOMETpOB?
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IIpoBepounasi paGora Ne 2
Bapmuanr 1

1. Haiigute 3Ha4YeHUsI BBIPAXKCHUIM:

a) 1,44 ;

0) 12;
25

B) V72 4/50 ;
r) v2' -3¢,

2. Haiiute 3Ha4Y€HHS BBIPAKEHUM:

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

6) GV13) .
52

3. Haiiiure 3HaYeHMS BBIPAKEHUM:
a) /85* —847 ;
0) (5+57)- (57 -5);
B) (74/45 —63/20) /5.

4. Pemnte ypaBHEHHUS:

a) V35-2x=7;

24

0) =4,
11-x

B) 3 =l.
2x+27 7

5. Pemnre ypaBHeHHE

N-72-17x =—x.

Ecmn YpaBHEHUE UMECT bouee OJHOT'O KOPHs, YKAXUTE MEHBIIINHI 13 HUX.

2
Ut
6. PaGoTta mOCTOSSHHOTO TOKa (B JDKOYJISIX) BBIYHCISIETCS 1O QopMylie A:T, rae U — Hanpskenue (B

BOJIbTax), R — compoTHuBieHue (B oMax), ¢ — BpeMsl (B ceKyHaax). [lonp3ysce ¢popmynoii, Haitnure U (B 1xo0-
ynax), ecnu t=20c, A =48 Ixu R=150m.

16



Bapuanr 2

1. Haiiiute 3HaYeHUs BBIPAKCHU:

a) /1,96 ;

0) 2£;
16

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

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

69
6) —— .
) (24/23)°

3. Haiinute 3Ha4Y€HMS BbIPaKEHUM:
a) V113*-112%;
6) (O—61)-(J61+9);
B) (8424 +3/54) /6.

4. Pemure ypaBHEHUS:

a) V13—-2x=3;

5) / 16 4.
5-2x

3

B) =

1
2x+49 5°
5. Pewinte ypaBHEHUE

N-72+17x=x.

Ecnu ypaBHenmne nmeeT 0oJiee OAHOTO KOPHS, YKKUTE MEHBIINN U3 HUX.

Ut
6. .Pabora mocTossHHOTO TOKa (B IDKOYJISX) BBIUMCIsAETCS 1m0 (hopmyne A :7, roe U — HampspkeHue (B

BOJIbTaX), R — compoTuBiieHne (B oMax), ¢ — BpeMs (B cexkyHaax). lloms3ysice ¢popmyroi, Haiinute U (B KO-
yisx), ecim t =25¢, A=225]Ixu R=90m.

17



38.

39.

40.

41.

42,

43.

44.

45.

46.

§ 3. CtenenHble BbIpa:KeHUs] H YPABHEHHA

Haitnute 3HaueHne BhIpaKEHUS:

a) 5%-6257; r) ot-27%%;
1 32

6) 35.81 2. o) 1191219
0 6

B) 21244138, e) 7114911

Haitnute 3HaueHNnE BBIPAKEHUS:

a) 43,5 . 6) 53,2 .
645’ 625%3 °

HaﬁHHTC 3HAUCHUC BbIPAKCHUA:

25,3 . 143,3 ‘ 33,1 . 154,1

2 2823 2 45%!

Haiinute 3HaueHnEe BbIpaKEHUS:

a) 4°-3°:12%; 6) 35723 .513 . 7733,

Haitnute 3HaueHNnE BBIPAKEHUS:
a) 5-381-281; 6) ¢32-%32;

HaﬁHHTC 3HAUCHUC BbIPAKCHUA:

812,2 162’5
B)917; r) —5

Y111 A375 /75
T "TE

a) (134)7 113%; 6) (493 )5 :(77 )4.

Haitnute 3HaueHNnE BBIPAKEHUS:

4 1)
l 2 [59.32}
214 -321
. 6) 2.

| —= | >
) 1 \Z/i 1516
Haitnute 3HaueHne BbIpaKEHUS:
4(x" )5 +5(2x% )2
a) mpu x#0;

4
3 (xlo )
Haitnute 3HaueHNnE BBIPAKEHUS:

6 L34
a) %ﬂa“% npu a=9;

2(x’ )6 +7(2x77)

2

0)

6) INala* Yo a npn a=16.

18
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