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OT peaakTopa cepum

[pexxzie 4eM BBl HAYHETE pabOTaTh C TETPAAAMU, AAJUM HEKOTOPHIE TIOSICHEHUA U COBETHL

[Lnanupyetcs, uto B 2017 roay y Bac 6yZieT BO3MOXKHOCTh BRIOpaTh YPOBEHb SK3aMeHa 110
MaTeMaTHKe — 6a30BBINM WM MPOPWIbHBINA. BapuaHT 6a30BOT0 YpOBHS GYZET COCTOATH U3
20 3ajay, mMpoBepsIoMKuX ocBoeHre PesepasbHOTO rOCyAapCTBEHHOTO 06pa30BaTEIbHOTO
cTaHZapTa Ha 6a30BOM ypOBHE.

BapuanT EI'D mpodmibHOTO YPOBHA COCTOUT U3 ABYX YacTel. [lepBas 4acTh COAEPXKUT
8 3azaHuii 6a30BOTO YPOBHS CJOKHOCTH IO OCHOBHBIM TE€MaM INKOJbHOM IIPOTpaMMBI,
BKJIIOUAA MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/IaHUA C KpaTKUM OTBETOM. BTopas JacTh cocTo-
uT u3 11 6osee CIOKHBIX 3alaHUI TI0 KYpCy MaTeMaTUKHU CPEIHEH IKO/bI; U3 HUX YeThIpe
C KpaTKUM OTBeToM (3azanusa 9—12) u ceMb ¢ pasBepHyThIM OTBeTOM (3aganusa 13—19).

Paboune TeTpasu OPraHNU30BaHbI B COOTBETCTBUHU CO CTPYKTYPOU dK3aMeHA U TO3BOJIAT
BaM IIOATOTOBUTHCS K BBIIOJIHEHUIO BCEX 3aJlaHUM C KPaTKUM OTBETOM, BHIABUTH U yCTpa-
HUTbH IPOOEJbI B CBOUX 3HAHUAX.

[TpoduabHBIM ypOBEHb MpeAHAa3HaueH, B TIEPBYIO OYepeab, A TeX, KOMy MaTeMaTHKa
TpebyeTcs MpU MOCTYIUIEHUH B By3. EC/i BB OpHEHTHpYeTECh Ha 3TOT YPOBEHb, TO TOHUMA-
eTe, YTO Hy)KHO yMeTh pelllaTh BCe 33laHUs C KpaTKUM OTBETOM — BeZlb Ha pellleHe TaKoi
3a/layy U BIMCHIBaHME OTBETA B JIMCT Ha SK3aMeHe ViiZleT MeHbllle BpeMeHM, YeM Ha 3a/laHue
C Pa3BEpPHYTHIM pellleHreM; OOUZHO TEPATDH OB 13-32 OIMTMOOK B OTHOCUTENBHO MIPOCTHIX
3a/1avyax.

Kpome Toro, TpeHHpOBKa Ha MPOCTHIX 3aJa4ax MO3BOJUT BaM M306eXKaTb TEXHUYECKUX
OITMOOK Y MPU PEIIeHUH 33/1a4 C IOJHBIM PeIIeHUEM.

Paboty c TeTpaZpio CleAyeT HavyaTh C BBIMOJHEHHS JUArHOCTHYECKON paboThHl. 3aTeM
PEKOMeH/yeTCA [IPOYUTATh pellleHNd 3a/ad, CPaBHUTh CBOU PELIeHUA C peleHUAMHU, IpUBe-
JEéHHBIMU B kHUTe. Ec/iu Kakaf-To 3a/jaya Wik TeMa BBI3BIBAeT 3aTPyJHEHU, CIeAyeT IOoCIe
TIOBTOPEHMA MaTepHaja BBIIIOJHUTh TeMaTU4ecKre TPEHUHTHU.

[l 3aBepiiIaolnero KOHTPOJIsi TOTOBHOCTU K BBITIOJIHEHUIO 33/IaHUM COOTBETCTBYIOIIEH
no3unyu EI'D cryat AnarHocThuyeckre paboThl, pasMenéHHbIE B KOHIlE TETPAU.

Pabora c ceprell pabouyux TeTpazel Ay MoAroTOBKH K EI'D Mo MaTeMaTHhKe MO3BOJIUT
BBIIBUTh U B KpaTJaHIlve CPOKU JUKBUJHUPOBATh MPOOEBI B 3HAHUAX, HO HE MOXKET 3aMe-
HUTh CUCTEMaTU4YeCKOTO U3yuyeHHU MaTeMaTHKU.

Kenaem ycnexa!



BBeneHnue

He 6yzeT mpeyBenuueHUEM CKa3aThb, YTO I[VIaBHAA IeJIb U3YYeHUsI HAyK B IIKOJIE — IIO-
HATD, KaK YCTPOEH MUP BOKPYT Hac. MUp — B IIUPOKOM CMEBICJIE 3TOTO CJIOBA: OKPY:KaroLas
Hac JKUBasg U HEXXUBasA MPUPOAA, O6IIECTBO, COIUATBPHO-DKOHOMHYECKUE OTHOIIEHUS, [a-
’Ke BHYTPEeHHUI MUp desioBeKa. MBI XOTHM IIOHATh OKPYKAIOLIYIO HAC ZIeHiCTBUTEIBHOCTD,
a TakKe Hay4YUThCS e€ MOJeMpoBaTh, OCO3HABATh €€ MoBeJeHre B IIPOILIOM, YMeTh IIPo-
THO3UPOBATh B OyZAyIIeM.

fIBNeHUs HEXKUBOH IPUPOAHI 061aAAI0T PALOM 0COOEHHOCTEH, TTO3BOIAIOIIUX JOCTATOY-
HO TOYHO OIMCHIBATh U MPEACKA3bIBATh UX MOBeJeHUe. [JIaBHbIE U3 3TUX OCOOEHHOCTEH —
HEN3MeHHOCTh QU3NYEeCKUX U XMMHYeCKUX 3aKOHOB BO BpeMeHH, a TakKe Hali/leHHbIe yué-
HBIMU OTHOCUTEJIBHO NpOCThle PYHKIMOHATbHBIE 3aKOHBI, ONMCHIBAOLINE IPUOIIKEHHBIE
MOJIeJI TaKUX cucTeM. [I03TOMy OZHMMM U3 CaMBIX IIPOCTHIX M B TO K€ BpeMs Haubonee
BRKHBIMM €CTEeCTBEHHOHAYYHBIMU 3aZiadyaMU SBJIAIOTCA 33/ja4M Ha aHanu3 QyHKIMOHATb-
HBIX 3aBUCUMOCTEI.

f3bik GyHKIUIE — yA06HOE CPeACTBO MMPOOIHMCAHUA, OCOOEHHO paclpoCTpaHEHHOe
B pusmKe 1 XMMUU. AniapaTt MaTeMaTUIeCcKOl CTaTUCTHUKHY, a TAKKe KOMOWHATOPUKY U TE€O-
pPHUH BepOATHOCTEHN KPOMe 3TUX HayK UCIIONIb3YeTCsA B OMOIOTUH, IICUXOIOTHUHU, COITOTIOTUH,
SKOHOMUKE U JPyTUX 00IacTsIX 3HAHUH, B KOTOPBIX MPEAIIOIATaloTCs aHAIN3 HabIIogeHUH,
OTIBITHBIX JJAHHBIX, PE3Y/IbTATOB U3MEPEHU, TECTOB, ONIPOCOB U IIp.

3azlaHuA ¢ IPUKJIAaZHBIM CcoZlepXXaHueM, BKItouéHHble B 2017 rofy B sK3aMeHalliOHHbIE
BapuaHThl ET'D mo maremaTtuke 1oz HoMepoMm 10 (IIpoGHIBHBIA YPOBEHB), MpPEACTABIIA-
10T cOOOM 33/auy Ha aHAJIU3 SIBJIEHUs, OITMCBIBAaeEMOTO GpopMynol GyHKIIMOHAIBHON 3aBU-
cuMocTH. IIpyu 3TOM SBJIEHUSA, IMOJOXKEHHBIE B OCHOBY 3aJaqyHOU ¢abysbl, OTOOpaHbI Tak,
YTO COOTBETCTBYIOIINE QYHKITVH SBJISAIOTCA IPUBBIYHBIMHY /IS INKOJIBHUKOB: 3TO JIMHEHHAs,
KBaZpaTU4Has, CTeIeHHasd, T0OKa3aTeabHasd, JorapupMudecKas Wik TPUTOHOMETPUYECKHe
byHKIIH.

Kaxzgas u3 Gpaby:1 mpezcTaBiseT coOO0M omMcaHue TOTO WU MHOTO SBJIEHUS C YKa3aHUEM
$bOpMyIIBI, KOTOPOU OHO OMKCBHIBAETCS, TAPAaMETPOB U KOHCTAHT B 3TOU PpopMyse v HeobXo-
JVIMBIX €IMHUIL U3MepeHUs. Bce eIMHUIIBI U3MePeHUs IPUBEJEHEI B €IMHOMN UCIIOIb3yeMOM
B 3azaue cucteMe egunui] (CU win CI'C), 1 OT y4aiiuxcs He TpebyeTcs epeBoja eJUHUII
M3MepeHUs U3 OZHOM CUCTEMEI B APYTYIO.

PemreHvre ImpeJIoyKeHHBIX 33/la4 YCJIOBHO MOXKHO PasZie/InTh Ha HECKOJIBKO IIaroB:

a) aHaNIM3 YCJIOBUA U BHIWIEHeHHE (GOPMYIbI, ONKCHIBAIOIEN 3aZaHHYIO CHUTYAIHIo,
a TakKe 3HaUYEHUI TapaMeTPOB, KOHCTAHT WIN HAYaJbHBIX YCJIOBU, KOTOpble HEOOXOANMO
MIOACTABUTD B 3TY GOPMYIY;

6) MaTeMaTHU4ecKas UHTepIpeTaLus 3a/Ja4l — CBeJleHUe eé K YPaBHEHUIO WU HepaBeH-
CTBY U €ro pelleHue;

B) aHaA/IN3 IIOJYIEHHOI'O pPelleHu.

[TpomnmocTpupyeM 3TOT IOAXO0/, Ha HECKOIBKUX IIpHMepax.
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Beedenue

3azauya 1. BeicoTa Haz 3eMI€H TOAOPOIIEHHOTO BBEPX MA4Ya MEHSETCS 10 3aKOHY
h(t) = 1,6 + 8t — 5t2,

rae h — BBICOTa B MeTpax, t — BpeMs B CEKYH/aX, POIIeIIee ¢ MOMeHTa 6pocka. CKOIBKO
CeKyH/ Ms4 OyZIeT HaXOAUTHCS Ha BBICOTE He MeHee TPEX METPOB?

Pemenue. ®opmysoii, onmuckiBarollel n3MeHeHNe BbICOTHI MA4a ¢ TeYeHUEM BpeMeHHU,
ABJIAETCA

h(t) = 1,6 + 8t — 5¢2,

B 3Ty $opMyity He TpebyeTcs MOACTABIATh 3HAUeHNU TapaMeTPOB WIX KOHCTAHT.

PemyM 3azavy ABYMs CIiocob6aMu: CBeJEM e€ K pelIeHHI0 YPaBHEHUS U K PeUIeHHI0
HepaBeHCTBa. 3aMeThTe, YTO B JaHHOU 3a/ade cBeJleHle K HepaBeHCTBY IIpeJIoYTUTeIbHee
CBeZleHUA K YPaBHEHMUIO.

Cnoco6 1. Onpezenum MOMEHTH BpeMeHH, KOTZla MY HaXOAMJICS Ha BBICOTE POBHO TPU
MeTpa. [l 3Toro pemrM ypaBHeHue h(t) = 3:

t=0,2;

h() =3 & 1,6+8-5 =3 & 5°-8i+14=0 & | .,

[TpoaHaMU3UpyeM TOTYIeHHBIN pe3y/IbTaT: MOCKOIbKY 10 YCIOBUIO 3aja4 MY HpolieH
CHHU3Y BBepX, 3TO O3HayaeT, YTO B MOMEHT BpeMeHU t = 0,2 (c) MAY HaXOAWICA Ha BBICOTE
3 MeTpa, BUTasACh CHU3Y BBEpX, a B MOMEHT BpeMeHU t = 1,4 (c) MAY HaxXOAWICA HA 3TOU
BBICOTE, ABUTAsACh CBePXY BHU3. [109TOMY OH HaxoAWICA Ha BBICOTE He MeHee TPEX MeTpPOB
1,2 cexyHJBI.

Cnoco6 2. YcioBHe «MAY HaXOAUTCS Ha BHICOTE He MeHee TPEX METPOB» SKBUBAJIEHTHO
HepaBeHCTBY h(t) = 3. Pemum ero:

h(tH) >3 < 1,64+8t—5t>>3 < 5:2—8t+1,4<0 < 0,2<t<1,4.

[TpoaHanusupyeM IOMYIeHHBIH pe3ynbTaT: MA4 OyZleT HaXOAUThCA Ha YKa3aHHOU BBICOTE
B ntepuoZ, BpeMeHu oT 0,2 710 1,4 ceKkyHADL, T. e. B TeueHUe 1,2 CeKyH/HIL.

Omsem: 1,2.

ITpumeuanue 1. TOUHBIX paBeHCTB B GU3NKe He ObIBAET: BCE M3MEPEHUs OCYIIeCTBIIs-
I0TCA C KAKOW-TO IOT'PEIIHOCThIO, a 3aKOHBI BBIITOMHAIOTCSA JIUIIb C HEKOTOPOH TOYHOCTHIO.
OzpHaxo, pelras ypaBHeHUe U IIpeZCcTaBisaa cebe X0 TOro WM MHOTO IIpoliecca, MBI OOBIYHO
MOXXeM IIONTyYWUTb U pellleHHe COOTBeTCTBYIOLIero HepaBeHcTBa. (BcrioMHuTe MeToz HH-
TepBaJIOB /I pellleHUs HepaBeHCTB — OH OCHOBaH UMEHHO Ha 3Toi uzee.) B 3azaHuax,
BKJIIOYEHHBIX B KOHTPOJIBHO-U3MEPHUTENbHbIE MaTePUATBI, PACCMAaTPUBAIOTCSA TOIBKO GYHK-
yy, obsazamolre CBOMCTBAMY, HEOOXOAUMBIMU JJIg IIPUMEHEHUS METOoZAa MHTEPBAJOB.
COOTBETCTBEHHO, Jt00ast U3 3a/]a4 C IPUKJIAJHBIM COZEPXKAaHUEM MOXKET OBITh CBeZieHa TH60
K YpaBHEHHUIO, OO K HEPABEHCTRY.
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Beedenue

BBIOOP TOTO WM HHOT'O IIYTH PeLIeHUs Jallle BCero 6yZeT 00yCaoBIeH TUIYHBIMU MTPEATIO-
YTEHUAMU perarolnero. M3 o61mux coobpakxeHUH MOXXHO CKa3aTh JIUIIb, YTO PelIaTh ypaB-
HeHUe, KaK [paBuJjo, Ipollle, YeM HEPaBEHCTBO, HO UHTepIIpeTalys [TOyYeHHOTO pelleHus
WHOTJ]a MOXKET OBITh 3aTPYyAHUTEIbHA. B yIeOHBIX HENIX MBI IpeJjiaraeM peuiaTh 3aZauu
JBYMsI crioco6aMu, BHE 3aBUCMMOCTH OT TOT0, KaKOH MMEHHO MPEeATNIOYTUTENbHEE B ITaHHOHN
KOHKDETHOU 3ajaye.

OTMeTUM TakKe, YTO 33/laHUS Ha pellleHHe MppallllOHAIbHBIX U TPUTOHOMETPUYECKUX
HEpPABEHCTB He BXOZAT B JEWCTBYIOUIMK CTAaHAAPT IMOJHOTO 00Inero o6pa3oBaHus MO Ma-
TeMaTHUKe 6a30BOTO YPOBHS M He BKJIIOYAIOTCS B dK3aMeHAIMOHHbBIE 33ZlaHuA 6a30BOTO
ypoBHsA. MBI peKOMeH/lyeM PacCMOTpPEHVE COOTBETCTBYIOIINX HEPABEHCTB C YYAIMMUCS,
M3y4YaoMMHU MaTeMaTUKY Ha MPOoGWILHOM YPOBHE.

3azauya 2. B 60K0OBO¥ CTeHKe BLICOKOT'O LIFUIMHAPUYECKOT0 6aKa y cCaMoro JHa 3aKpeTUIéH
kpaH. Ilocsie ero OTKPBHITHS BOZA HAaYMHAET BBHITEKATh M3 OaKa, MPU 3TOM BBICOTA CTOIOA
BO/IBI B HEM, BBIpa’KeHHas B MeTpax, MeHseTcs 110 3aKOHY

H(t) =0,01t> — 0,4t + 4,

rge t —BpeMd (B MUHyTax), IIpoliejllee ¢ MOMeHTa OTKPBITHA KpaHa. B TedeHue Kakoro
BpeMeHU Boza OyzeT BhITeKaTh U3 6aka? OTBET IpUBEAUTE B MUHYTAX.

Pemrenue. ®opMysioii, OMMCHIBAIOIIEH yMEHbIIEHNE BBICOTHI CTOI0A BOZABI C TEUEHUEM
BpeMeHH, Apjsercsa H(t) =0,01t*> — 0,4t + 4, B aTy dopMy/Ty He TpebyeTcs MOACTABIATH
3HAYeHUs MapaMeTPOB WIM KOHCTAHT. PelruM 3azauy AByMs crocobaMu: cBeéM eé K pe-
IIEHUIO ypaBHEHNUA U K pellleHHI0 HepaBeHCTBa. 3aMeThbTe, 4TO B JJaHHOH 3a/iaue cBeJleHue
K YpaBHEHUIO IIpe/IIIOYTHUTEeIbHee CBeZleHUA K HepaBeHCTBY.

Cnoco6 1. Boma Oyzer BbITeKaTh M3 0aka, IMOKa €€ YpOBEHb He MOHU3HUTCA [0 HYJIA.
Omnpezenum TpebyeMoe Ha 3TO BpeMs, pelnas ypaBHeHue H (t) =0:

Ht) =0 & 0,01t —0,4t+4=0 & t2—40t+400 =0 < t = 20.

OTO 03HAYaeT, YTo Mo mpouecTBUX 20 MUHYT BCSA BOZA BBITEYET U3 Oaka.

Cnoco6 2. YcoBue «Boza OyzeT BEITeKaTh U3 6aKa» SKBUBAJIEHTHO HepaBeHCTBY H (t) = 0:
ITOKa BhICOTa cTosba BOABI Gosblile Hy/IA, BoJa OyzeT BhITeKaTh U3 6aka. PellmuM HepaBeH-
ctBO H(t) = 0:

H) >0 & 0,01t>2—0,4t+4>0 & t2—40t+400> 0 < (t—20)% > 0.

[TpoaHanusupyeM IOSy4YeHHBIM pe3y/bTaT: HePaBeHCTBY YOBIETBOPSAIOT BCe 3HAUYEHUA
IepeMeHHOM t. DTO O3HayaeT, YTO BbICOTA CTONOAa He MOXKET CTaTh OTPUIIATENbHON HU
B KaKOl MOMEHT BpeMeHU. HysieBoro 3HaueHHs BbICOTa CTOI6a BOABI IoCTUTAET mipu t = 20.
TaxkuMm 06pa3om, cTo6 BOABI OMYCTUTCS A0 Hy/A 3a 20 MUHYT.

Omseem: 20.

3azauya 3. B 60KOBOI CTEHKe BBICOKOT'O LIMJIMHAPUYECKOTO 6aKa y cCaMOro [HA 3aKpeTUIéH
kpaH. Ilocsie ero OTKPBHITHUS BOZA HAaYMHAET BBHITEKATh M3 OaKa, MPU 3TOM BBICOTA CTONIOA
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Beedenue

BOZBI B HEM, BEIpPaKeHHAsA B METPAX, MEHAETCS MO 3aKOHY

H(t) = at®*+ bt + H,,
rae Hy =4 M — HavayIbHBINM YPOBEHDb BOABI, d = W%O M/MUH? U b= —% M/MUH — IIOCTOSIH-
HEle, t — BpeMs (B MUHYTaX), MPOIIEAIIee C MOMEHTA OTKPBHITUS KpaHa. B TedyeHHe KaKoro

BpeMeHH Boza OyzeT BhITeKaTh U3 6aka? OTBeT NpUBeJUTE B MUHYTAX.

Pemenue. ®opMysioii, OMMCHIBAIOIIEH YMEHbIIEHNE BBICOTHI CTOI0A BOZABI C TEYEHUEM
BpeMeHu, asagerca H(t) = at? + bt + H,. B popmyny TpebyeTcss MOACTaBUThH 3a/jaHHBIE
B YCJIOBUU 3Ha4YeHUs IapaMeTpPoB a U b ¥ HavaIbHBIN YPOBEeHb BOABI Hj); IOMYyINM

H(t) = 0,01t — 0,4t + 4.

OTUM 3aZaya cBeJach K MpeAbAyIiel.

IMpumeuyanue 2. Mbl HAXOAUM YPE3BHIYAHO BOXKHBIM MTOJYEPKHYTD, YTO IPUBEAEHHBIE
dbopMynbl GYHKIIMOHATBHBIX 3aBUCHMOCTEH He fABJIIIOTCA NTPOU3BOJIBHBIMHU MaTeMaTHde-
CKUMU BblpakeHUAMHU! UncmoBsle KO3GOUIIMEHTH B HUX MMEIOT BIIOJIHE OIpeJeéHHYI0
$U3UYECKYI0 TPUPOAY U CBsI3aHBI MEXy cOO0H. B felicTBUTENBHOCTH BBICOTA (B MeTpax)
cTonba KUAKOCTH, BBITEKAIOIeH u3 Oaka depe3 KpaH HEOOJBIIOTO AMAMETpPa, MEHIETCS
C TeYeHHeM BPeMEHHU 110 3aKOHY

H(t) = Hy— \/2gH, -kt + 5K2¢2,
rae t — BpeMs (B CeKyHZax), IIpoIIeAliee ¢ MOMEHTA OTKPHITUA KpaHa, Hy — HayabHas BbI-
coTa cTon6a BoAbl B METPaXx, § — YCKOpeHHe cBOGOAHOTO MazieHus B M/c?, k — OTHOILIeHHe
IUTIOIIA/IEl TTIONEPEYHBIX CeueHUil KpaHa u 6aka.

Tem caMbIM 337241 2 M 3 — COOTBETCTBEHHO 6ojiee WM MeHee YIPOIIEHHbIe GOPMYIH-
POBKU (3aMeTbTe, UTO BpeMsA TaM H3MepsieTCsl B MUHyTax) cjefyrolleil 3aZjaui, KOTOPYIO
MO>KHO TIPE/IJIOXKUTH XOPOIIO YCIeBAOUINM IIKOTbHUKAM IIPU IOATOTOBKE K SK3aMeHYy.

3azaua 4. B 60KOBOIT CTEHKe BEICOKOT'O BHICOKOTO IIVWJIMHAPUYECKOTO Haka y caMoro JHa
3aKperutéH KpaH. [Tocie ero OTKpHITYA BOZla HAUMHAET BhITeKaTh U3 6aka, IPU 3TOM BBICOTA
cTosnba BOABI B HEM, BRIpA)KEHHAsA B METPax, MEHAETCS IO 3aKOHY

Py T 8722
raet— BpeEMA (B CeKyHL[aX), nponiegiiee C MOMEHTA OTKPBITHUA KpaHa, HO =20 M — HavaJb-

Has BbIcOTa cTosiba BOJABI, k = 5o — OTHOIIEHUe IIomaieil momepeyHbIX ceyeHul KpaHa

u 6aka, a g — ycKopeHue cBOOOAHOTO maseHus (cuutatite g =10 M/c?). Yepes CKOJIBKO ce-
KYHZ, [IOCJIe OTKPBITHSA KpaHa B 6aKe OCTAaHETCS YeTBEPTh MIEPBOHAYAIBHOT'O 0O'bEMa BOABI?
(Omesem: 50.)

B manbHediiieM 6OMBITUHCTBO 3a/1a4 MPUBOAMUTCS B HEYIIPONIEHHOM BH/Ie. B Hauaie KHU-
T'Y JaHa BBOJHASA AWArHOCTHUYECKas paboTa, MO3BOJIAIONIAS ONpPEAENUTh CTENIeHb TOTOBHO-
CTH yYallMXcs K PeIleHHIo 3aa4 C MPUKIAZHBIM coZiepkanreM. Jlasee pa3obpaHbl Bee 3a/a-
YU BBOZHOM IMAarHOCTUYECKOH pabOTh; HAa KaXK/ABIM TUN 33JaHUI IPUBEJEHBI YITPAKHEHUS
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Beedenue

(TpeHMpoBOYHBIE paboTh 1—8). B KoHIle AaHbBl BAPUAHTHI UTOTOBOM ITPOBEPKU Y KOHTPOJISA
3HaHUU (AMarHOCTHUYECKHe paboThl 1—3).

Kpyr 3azau, mpegaraeMbIx [ IOATOTOBKY K 3K3aMeHY, IOCTATOYHO IIHPOK: 3TO U 3a-
Jlauy ¢ 5KOHOMUYECKUM COZiepKaHUEM, U 33/Ja4M O TEIUIOBOM PACIIMPEHUU TeJI, O COKpallle-
HUU JJIUHBI OBICTPO ABIKYUIMXCS pakeT, 06 onpeeneHUN IIyGHH KOJOALIEB U 00 HCCIeAO-
BaHUU TeMIIePaTYpPHI 3BE3/], 0 IPOEKTUPOBAHUY TIOABOAHBIX aIllIapaToB, O CKEUTOOPAUCTAX,
aBTOTOHIIMKAX, TPAKTOPAX U AaXKe O BOAOJIA3HBIX KOJIOKO/IAX. Bece aTH 3azaun pa3MenieHs!
B OTKPBITOM JIOCTYTIe Ha caifTe http://mathege.ru.

HayuuTbcs pemarts 3aZiadu — OfHA U3 BaXKHEHIIUX Liesieii obpazoBanus. OBIaZeTh Ma-
TeMaTUYECKUMU 3HAHUAMU, O3BOJISAIONIMMU OIMCHIBATh OKPYKAIOIINI HAC MUP, HAYIUTh-
Cs1 COCTaBJIATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh COOTBETCTBYIONINE MAaTeMaTHIECKUE
Mo/IlesI — HauBakKHeHmas 1eb MaTeMaTH4eckoro obpasoBaHus. IIoMo4b B 3TOM HeJér-
KOM TpyZe U IIpHU3BaHa Hallla KHIDKKA.

Canxm-ITemep6ype, 2009



JduarHocruyeckas pa60Ta

Omeemamu Ha 3a0aHus dudzHOCMuUeckoll pabombl OONHCHDBL
OblMb Yesble YUCAA WU KOHeuHble Oecsimuutble Opobu. EQuHuybt
UsMepeHUll 8 0Meembl NUCAMb He HYHCHO.

1. TIpu temmnepatype 0°C penbc umeer anuny l, = 10 m. [Ipu
BO3pacTaHUU TeMIIEpPaTyphl IIPOUCXOAUT TEIUIOBOEe paclIpeHue
peJibca, U ero JJIMHa, BRIpaXkeHHasd B MeTpax, MeHsAeTcsA 110 3aKOHY

() =,0+a-t),

rae a=1,2-10"° (°C)"! — ko3 PuUIHEHT TeIIoBoro paciupe-
Hus, t° — Temmepatypa (B rpazaycax Ilenbcus). [Ipu Kakoi TeM-
mepaType pejbC yaaIuHUTca Ha 3 MMm? OTBeT BBIpasuTe B Ipajycax
Lenbcus.

2. KamHeMeTaTebHasA MalliHA BBICTPEINBAET KAMHHU II07 HEKO-
TOPBIM OCTPBIM YIJIOM K TOPHU30HTY C PUKCHPOBAHHON HAYaIbHOU
ckopocThio. TpaekTopus HONETa KaMHS B CHCTEME KOODJMHAT,
CBSI3aHHOM C MAITMHOM, OMMChIBaeTCs GOpPMYIIOi

y = ax?+bx,

rme a = —1—(1)0 M~ !, b =1 — mocTosHHBIE napaMeTpel, x (M) —
cMellleHre KaMHS 0 TOPU30HTaMH, ¥ (M) — BBICOTAa KaMHs Hajl
3eMyI€H. Ha KkakoM HauboJbIIEM PacCTOSTHUM (B MeTpax) OT Kpe-
TIOCTHOM CTE€HBI BBICOTOU 8 M HY)KHO PACIIONIOKUTh MAITWUHY, 9TO-

OBl KAMHU MPOJIETAJIM HAJ] CTEHOU Ha BhICOTe He MeHee 1 MmeTpa?

3. Jlna ompegenenus 3¢deKTUBHON TeMIIePaTyPHl 3BE3/] UCIIONb-
3ytoT 3akoH CredaHa—BosmbllMaHa, COIIAaCHO KOTOPOMY MOII-
HOCTh M3/Iy4yeHUsd HarpeToro Tena P, uamepsaemMas B BaTTax, IIps-
MO IIPOIIOPLIMOHANbHA IUIOIAAY ero IOBEPXHOCTH U YeTBEPTOH
CTeIleHU TeMIlepaTypsl:

P = oST4,
-8 Bt
rae o =5,7-10 —
A ’ M2 - K4
B KBaZ[paTHBIX MeTpax, TeMneparypa T — B rpagycax KenabBuHa,
a MOIIHOCTb P — B BaTTax. II3BeCTHO, YTO HEKOTOpad 3Be37a UMe-

_ 1 20 .2
eT IUIOIIa/b ITOBEPXHOCTU S = 16" 10" m*, a usnyyaemas ero

IIOCTOAHHAA, ILIoIagb S HU3MEPAETCA

MoIIHOCTL P He MeHee 9,12-10%° Br. Onpezie/Te HaMMEHbIIYIO
BO3MOXKHYIO TeMIIepaTypy 3Toi 3Be3zibl. IIpuBe1Te OTBET B I'pa-
Aycax KenbBuHa.

OTBeTHL:

O6paser HaTMCAHYS:



OTBeTHL:

O6paser; HaUCaHUA:

,ZIHCIZHOCTTIHI{CCKCLR pa6oma

4. Tlepen OTIpaBKOI TeIUIOBO3 M3ZaJ TYAOK C YacCTOTOH f; =
=440 Tu. YyTh no3Ke MU3jaj I'yA0K MOAbeIKAIINHN K 1aThop-
Me TeruioBo3. V3-3a a¢ddekTa Jlotuiepa 4acToTa BTOPOro ryaka f
60JIbIIIe TIEPBOTO: OHA 3aBUCUT OT CKOPOCTH TEILIOBO3a IO 3aKOHY

_f
fm_1—%’

r/le ¢ — CKOPOCTbB 3ByKa B Bo3Zyxe (B M/c). UesloBeK, CTOAIMINN Ha
wiaThopMe, pa3ndaeT CUTHAJIBI [0 TOHY, €CJIUM OHU OTIMYAIOTCSA
He MeHee yeM Ha 10 I'm. OmpezenuTe, ¢ Kakol MHHHUMAaabHOU
CKOPOCTBIO MPUOTIIKAICA K IIaTPOpMe TEIIOBO3, ECIU YeJIOBEK
CMOT pasInyUTh CUTHAMIEL a ¢ =315 m/c. OTBET BbIpasuTe B M/C.

5. CKOpOCTh aBTOMOOWISA, Pa3rOHSIONIETOCS C MECTa cTapTa Io
MPSMOJMHERHOMY OTPe3Ky MyTH JJINHOM [ (B KWIoOMeTpax) ¢ Io-
CTOSHHBIM YCKOpeHUeM a (B KM/42), BHIMUCAAETCA IO GpopMyrie

v = v/ 2la.

Omnpezenute HavMeHbIllee YCKOpeHUeE, C KOTOPBIM JOJIKEH JBU-
raThCs aBTOMOOWIb, YTOOHI, TPOEXaB OAWH KWIOMETp, Iprobpe-
cTU cKopocTh He MeHee 100 kM/4. OTBET BHIpasuTe B KM/4>.

6. B xoze pacmnaza pafli0aKTUBHOI'O M30TOIla ero Macca yMeHb-
1IaeTcs 110 3aKOHY
m(t) =mgy-2"7,

I7ie my — HadaJbHasd Macca U30Tola, t — BpeMd, IIpolle/llee OT
Havaja pacrnaza, T — mepuoj moiypaciaja B MUHyTax. B ja6o-
paTopuy NONYYWIN BEeILeCTBO, cofepxalee mqy =40 Mr usoromna
asora-13, mepuoz mnomypacnaza xkoroporo T =10 MuH. B Teue-
HUe CKOJIbKMX MUHYT Macca M30TOoIa a3oTa-13 6yzeT He MeHbIIe
10 mr?

7. Jna oborpesa nomelneHus1, Temieparypa B koropom T, =20°C,
yepe3 pajuarop MPOIYyCKaloT TopAYyI0 BOAY TeMIepaTypoi
T, = 60°C. Yepe3s paguaTop npoxogut m = 0,3 kr/c Bozsl. IIpo-
XOZA 10 pajuaTopy paccTosgHue x =84 M, BoJa OXJIKAAETCA 0
temmeparypsl T (°C), mpudém

TB _Tn

x=a1o
o Y g2 T_Tn
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,ZIHCIZHOCTTIHI{CCKCLH pa6oma

_ ABS
rae c=4200 r-°C

LIMEHT TeIuioobMeHa, a a = 0,7 — mocTosgHHasA. /o KaKou Temie-
partypsl (B rpagycax Lleabcus) oxnaauTes Boga?

.. B
— TEIUIOEMKOCTB BOABI, ¥ =21 —CT — k03 du-

8. [Ipu 6pocaHuy MsT9a MOZ OCTPHIM YIVIOM O K IUIOCKOM FOPU30H-
TaJbHOM IIOBEPXHOCTU 3€MJIM €r0 BpeM: B IMOJNETE, BEIpAXKeHHOe
B CEKyHZaX, PaBHO

_ 2vysina

8
[Tpu xakoM HauMeHbIIeM 3Ha4eHUHU yria o (B rpajycax) BpeM:A
B mnosiéte OyzeT He MeHbIIe 3 CeKyHZ, ecu MA4 6pocaroT ¢ Ha-
YasbHOMN CKOPOCTBIO Vo =30 M/c? CuuTaliTe, 4TO yCKOpEeHUEe CBO-
6ozxHOrO Masenus g =10 m/ c2.

9. Ha pesbcax crout mwiatdopma. CKeHTOOPAUCT MpHITAaeT HAa Heé
CO CKOPOCTBbIO V =3 M/C IIOJ OCTPHIM YIJIOM & K penbcaMm. OT
TOMYKa IaTdopMa HauMHAET eXaTh CO CKOPOCTHIO

u= vcosa,

m
m+M
rae m = 80 Kr—macca ckedTbopaucTa co ckedlToM, a M =
=400 kr — Mmacca wiaTGopMbl. [Tog KaKM HauOOJbITUM YIIOM Q
(B rpazsycax) HY)KHO IpHIraTh, YTOOBI pa3oTHATh IIATGOPMY A0
cKopocTH He MeHee ueMm 0,25 m/c?

10. Karep zomxeH nepecedb peKy MUpruHoi L = 100 M Tak, 4TOOBI
MPUYaJUTh TOYHO HANPOTUB MecTa OTIpasjieHuA. CKOPOCTh Te-
yeHuda peku u = 0,5 M/c. BpeMa B IyTH, U3MepseMoe B CeKyH/aX,
paBHO

_1L
t=_ctga,

TZle @ — OCTPBIH YyToI MeXAy OChlo KaTepa U JuHUel 6epera (cMm.
puc. Ha c.59). Tlog KakMM MUHUMAaJbHBIM YIJIOM o K Oepery
HY>XHO HAIIPaBUTb KaTep, YTOOBI BpeMS B ITyTHU OBUIO He OOJbIIe
200 c? OTBeT faiiTe B rpazycax.
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3azayu, IpUBOASAIINE K IUHEHHBIM YpaBHEHUAM
WIA HEpaBEeHCTBaM.
PeliteHue 3a7a4u 1 AUarHOCTUIECKOMH PabOTHI

1. [Ipu temnepatype 0°C penbc umeeT aauny l, =10 m. IIpu
BO3pacTaHUU TEMIIEPATYPHI IIPOUCXOAUT TEILUIOBOE PACUIMPEHHE
pesbCa, U ero JJIMHA, BRIpayKEeHHAast B METPAX, MEHSIETCS 10 3aKOHY

() =1,Q+a-t%,

rae a=1,2-10"° (°C)~! — ko3 PuIHEHT TemIoBOro paciupe-
Hus, t° — TeMmeparypa (B rpagycax Llenbcus). [Ipu kakod TeM-
rneparype pesibC yAIuHUTCA Ha 3 MM? OTBeT BbIpasuTe B rpasycax
Lenbcus.

0
/ / // 5:'\‘ A \X
O
// C’ \
o
Peitenue. 3a/1aua CBOAUTCA K PEIIEHUIO YPaBHEHUS

1(t°) -1y = 3 (Mmm)

TIPY 33/IaHHBIX 3HAYEHUAX JIUHHI [ = 10 M 1 ko3dduireHTa Ter-
n0Boro pacmupenus a=1,2-107> (°C) "L
1(t) -1, =3-10"° & [(1+a-t) -l =3-10""

& Lat°=3-10"° < 10-1,2-107°t°=3-1073

3-107° °o_o9co
St 121O4<z)t—25(3.

Omsem: 25.
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TpenupoBouHas pabora 1

T1.1. TIpu temmnepatype 0°C penbc umeet AauHy [y = 10 M. [Ipu
BO3pacTaHUU TeMIIePATyphl IIPOUCXOAUT TEIUIOBOE PacCIIXpeHHe
pesbca, U ero JJIMHa, BEIpaXXeHHAA B METPax, MEHAETCA 110 3aKOHY

() =10+a-t),

rae a=1,2-10"° (°C)~! — koadpdunreHT TermIoBoro pacmupe-
Hus, t° — TeMmmeparypa (B rpagycax Lleabcust). TIpu kakoii TeMite-
parype peibc yAIUHUTCA Ha 4,5 MM? OTBET BBIpasuTe B rpagycax
Lenbcus.

T1.2. TIpu temmepatype 0°C pesnbc umeeT anuny [, =10 m. [Ipu
BO3pacTaHUU TeMIIePATyphl IIPOUCXOAUT TEIUIOBOE PacCIIXpeHHe
pesbca, U ero JJIMHa, BEIpaXXEHHAA B METPax, MEHAETCA 110 3aKOHY

() =,0+a-t),

rae a=1,2-10"° (°C)~! — koadpdunreHT TermIoBoro pacimupe-
Hus, t° — TeMmmepatypa (B rpazaycax Ilenbcus). [Ipu Kakoi TeM-
mepaType pejbC yJIMHATCA Ha 6 MM? OTBeT BEIpasuTe B Ipajycax
Lenbcus.

T1.3. [Tpu temmneparype 0°C penbc umeeT AyuHy [y = 10 M. [Ipu
BO3paCTaHUU TEMIIEPATYPHI IIPOUCXOAUT TEIUIOBOE PACUIMPEHHE
peJibca, U €ro JJIMHA, BEIpaXKeHHAs B METPAX, MEHSETCS 110 3aKOHY

() =,A0+a-t),

rae a=1,2-10"° (°C) ! — koadpdunreHT TermIoBoro pacimupe-
Hus, t° — Temmepatypa (B rpazaycax Ilenbcus). [Ipu Kakoii TeM-
repaType peJbcC yAMuHUTCA Ha 9 MM? OTBeT BBIpasuTe B rpagycax
Lenbcus.

T1.4. Ilpu temmneparype 0°C pesnbc umeeT Aauny [, =15 M. [Ipu
BO3paCTaHUU TEMIIEPATYPHI IIPOUCXOAUT TEILUIOBOE PACUIMPEHHE
peJibca, U €ro JJIMHA, BEIpaKeHHAas B METPAX, MEHSETCS 110 3aKOHY

() =,0+a-t),

rae a=1,2-10"° (°C)~! — koadpdunreHT TermIoBoro pacimupe-
HUs, t° — TemnepaTypa (B rpazycax Lenbcus). [Tpu kakoii Temrte-
parype peibcC yAIUHUTCA Ha 4,5 MM? OTBET BBIpasUTe B rpajgycax
Lenbcus.
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T1.3
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T1.5

OTBeTHL:

T1.6

T1.7

T1.8

O6paser; HaUCaHUA:

Tperuposounas paboma 1

T1.5. HexoTopasa KOMIIaHUA NMPOAAET CBOIO NMPOAYKIUIO IO IleHe
p =600 py6. 3a eANHUILY, IepeMEHHBIE 3aTPATHI HA IIPOU3BO/CTBO
OJHOM €IMHULIBI TPOAYKIIUK COCTaBIAT v =300 py6., IOCTOSH-
Hble pacxofel mpeanpuAaTusa f = 700000 py6. B Mecsu. MecsuHas
ollepalvioHHas TPUObLUTh MPEATPUATHS, BEIpOKEHHAA B PyOIIax,
BHIUUCIIAETCS IO hopMyITe:

n(q) =q(p—v)—f.

Omnpezenute HaUMeHBIIMH MeCAYHBIH OOBEM IPOU3BOACTBA (
(ezuHUI] TPOAYKIIUM), IPU KOTOPOM MeCS4Has olepalloHHas
mpUOLUTL peAnpuaTus 6yzeT He MeHbiIe 500 000 py6.

T1.6. HekoTopas KoMIaHUA IPOAAET CBOIO IPOAYKIUIO IO lLieHe
p =500 py6. 3a eAHUILY, IepeMEHHBIE 3aTPATHI HA IIPOU3BO/CTBO
OHOM €IMHULIBI TPOAYKIIUK COCTABIAT vV =200 py6., IOCTOSH-
Hble pacxozel mpeaupuAaTus f =900 000 py6. B Mecan. MecsauHas
ollepalioHHas MPUObLUTh MPEATPUATUS, BEIpOXKEHHAA B PyOIIax,
BHIUUCIIAETCS IO GopMyIie:

n(q) =q(p—v)—f.

Omnpezenute HaUMeHBUIMH MeCAYHBIH OOBEM INPOU3BOACTBA (
(eauHUI, TPOAYKIMY), TIPU KOTOPOM MeCsSYHas oIlepaliioHHas
mpuOBUTL peAnpuaTus 6yzeT He MeHbite 600 000 py6.

T1.7. HekoTopas KOMITaHUSA TIPOJAET CBOIO MPOAYKIHIO IO I[eHe
p =400 pyb6. 3a eANHUITY, IEpeMEHHbIE 3aTPaThI Ha IIPOU3BO/ICTBO
OJHOM €IMHUILIBI TPOAYKIIUK COCTABIAIT vV =200 py6., IOCTOSH-
Hble pacxozsl npeanpusaTusa f =500 000 py6. B mecsa. MecsyHas
oTepalMoHHas MpUObLTL MPEATNPUATHSA, BhIpayKeHHasA B PyOsIax,
BBIUKC/IIETCA IO GOpMyIIe:

(@) =q(p—v)—f.

OmnpezenuTe HaUMeHBIINH MeCAYHBIH OOBEM IPOU3BOACTBA (
(eauHUI, TPOAYKIMU), TIPU KOTOPOM MeCsSYHas oIlepaliioHHas
mpuOLLUTL peAnpuaTus 6yzeT He MeHbiIe 300 000 py6.

T1.8. HexoTopasa KoMIaHuA NPOAAET CBOIO IPOAYKIMIO II0 IleHe
p =600 py6. 3a eUHUILY, TepEMEHHEIE 3aTPAThHI Ha IPOU3BOACTBO
OJHOM €IMHULIBI TPOAYKIIUK COCTABIAIT V =400 py6., IOCTOSH-
Hble pacxozsl npeanpusaTusa f =200 000 py6. B mecsa. MecsyHas
oIepallOHHaA MPUOBUIL MPeJIPUATHS, BEIpaKeHHAA B PyOIx,
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Tperuposounas paboma 1

BBIUHCJISIETCA 110 GOpMYJIE:
n(q) =q(p—v)—f.

OmnpezennTe HaUMEHBUTNI MeCAYHBIH OOBEM NPOU3BOACTBA (
(eaWHUII TIPOAYKIIMK), MPH KOTOPOM MeCSYHas OlepalyioHHas
pUOLLTHE TpeAnpuATYs OyzeT He MeHbIie 400 000 pyo6.

T1.9. Ilocne 70X AA ypOBEHD BO/BI B KOJMOATIE MOKET IIOBBICUTHCS.
MasiburiK M3MepsieT BpeMs IMaJeHus t HeOONbIIUX KaMEIIKOB B
KOJIOZIET] ¥ PACCUUTHIBAET PACCTOSHUE ZI0 BOAHI IO hopMyie

h = 5t2,

rge h — paccTosiHe B MeTpax, t — BpeMs Na/leHHA B CEeKyHZAX,
mpolreiee ¢ MoMeHTa 6pocka. Jlo Ao BpeMs MaJeHus Ka-
MeIIKOB cocTasisuio 0,6 c. Ha ckoibKo ZO/mKeH MOAHATHCA Ypo-
BEHb BOZBI [TOCJIE AOXK/SA, YTOOHI M3MepsieMoe BpeMsI U3MEHMIOCh
Ha 0,2 c? OTBeT BbIpa3uTe B MeTpax.

T1.10. [Tocne noX A ypOBEHB BOABL B KOJIOALE MOXKET IIOBEICUTh-
cs1. MasibymK u3MepsieT BpeMs MaJleHus t HeOONbIIUX KaMEIIKOB
B KOJIOZIEI] ¥ PACCUUTHIBAET PACCTOSTHUE /10 BOABI 0 Gopmysie

h = 5t2,

rge h — paccTosiHe B MeTpax, t — BpeMs Ma/leHNA B CeKyHZAX,
mpolreiee ¢ MoMeHTa 6pocka. Jlo Ao BpeMs MaJeHusa Ka-
MemkoB cocTasiano 0,8 c. Ha CKOJIBKO JO/KEH NMOAHATLCA YPO-
BEHb BOZBI [TOCJIE AOXK/S, YTOOHI M3MepsieMoe BpeMst U3MEHMIOCh
Ha 0,2 c? OTBeT BbIpa3uTe B MeTpax.
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3azayu, MPUBOAAINIAE K KBa[paTHBIM yPaBHEHHUSIM
WIA HEpaBEeHCTBaM.
PellieHue 3a7a4y 2 AUATHOCTHUYECKOM PabOThHI

2. KamuemMmeTaTenpHasd MalllMHa BBICTPEJUBaeT KaMHU IO[
HEKOTOPBIM OCTPBIM VIJIOM K TOPU3OHTY ¢ GUKCUPOBAHHOM Ha-
YaJIbHOU CKOPOCThI0. TpaeKTOpHUs MONETA KAMHA B CUCTEME KO-
OpAWHAT, CBA3aHHOW C MAITMHOM, OMMCHIBAETCA POPMYIION

y = ax*+bx,

~1 b =1—mnocToaHHble mapaMeTphl, x (M) —

1
m M
cMellleHre KaMHA 10 ropu30HTanmy, y (M) — BBICOTA KaMHA HaZ,
3eMyI€i. Ha kakoM HauboJIbIeM PacCTOSTHUM (B METpax) OT Kpe-
IIOCTHOU CTeHBI BBICOTOM 8 M Hy>KHO PacloNOXUTh MallUHY, YTO-
6B KAMHU MPOJIETAIM HAJ] CTEHOU Ha BBICOTe He MeHee 1 MeTpa?

e

e a = —

Pemenue. 3azada CBOAUTCA K PELICHUIO HEPaBeHCTBA y = 9:
IIPY 33ZIlaHHBIX 3HAYEHUAX [1apaMeTpoB a U b

y>9 o —W%()x2+x>9 =
&= x2-100x4+900<0 < 10<x <90 M.

Kamuau OyayT mepeneTaTbh KPEMOCTHYIO CTEHY Ha BBICOTE HE
MeHee 1 MeTpa, eciM KaMHeMeTaTeJabHas MaliuHa OyZeT Haxo-
AUThbcA Ha pacctosiHuu oT 10 10 90 MeTpoB OT 3ToM cTeHbl. Hau-
6osblee paccrossHre — 90 METpOB.

Omsem: 90.
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Pewenue 3adauu 2 duazHocmuueckoil pabomst

PaccmoTpuMm el ABa npumepa.
2a. 3aBUCUMOCTb 0OBEMA CITpOCca ¢ HA TMPOAYKIUIO TIPEAIIPH-
ATUS-MOHOITIOJIUCTA OT LeHHBl p (ThIC. py6.) 3azaéTcst GopMyoi:

q =100—10p.

BrIpyuka TpeAnpUATHSI 3a Mecsll r (B ThIC. pyD.) ompezenseTcs
KaK
r(p) =q-p.

Omnpezenute MaKCMMa/bHBIN yPOBEHb IIeHEl p, IIPU KOTOPOM Me-
csuHas BBIpy4Yka r(p) coctaBUT He MeHee 240 Thic. py6. OTBeT
MIPUBEAUTE B THIC. PYO.

AN

Pemrenvie. 3a7a49a CBOANUTCS K PEIIEHIIO HepaBeHCTBa r(p) =
= 240:

r(p) = q-p = (100—10p)p = 100p — 10p?,

r(p) = 240 < 10p?—100p+240 <0 <
& p?—10p+24<0 & 4<p<6.

Omesem: 6.
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Pewenue 3adauu 2 duazHocmuueckoil pabomst

26. Eciim focTaToyHO OBICTPO BpallaTh BeJEPKO C BOAOU Ha
BepéBKe B BEPTUKAJIBHOM IUIOCKOCTH, TO BoZa He OyJeT BBUIU-
BaThcA. IIpu BpamieHUU BeA€pKa CWIa JaBjieHUsA BOJBL Ha JHO
He OCTaéTcs MOCTOSTHHOM: OHAa MaKCHMaslbHAa B HIDKHEHM TOuKe
U MUHUMAaJbHa B BepxHel. Boga He 6yzeT BEUIMBATHCSA, €CIU CU-
Jla eé maByieHUs Ha AHO OyZeT MOJOXUTEIbHOM BO BCEX TOYKAaX
TPAaeKTOPUH, KpOMe BEpPXHEH, I7le OHA MOXeT ObITh PaBHOHW Hy-
J0. B BepxHell TouKe cuia JaBieHuA, BEIpaKeHHas B HHIOTOHAX,

paBHa
2
p=m(%-g),

re m— mMacca BoApl B KWIOIPaMMax, V — CKOPOCTb ABWKEHUA
BeZIEpKa B M/C, L —yInHa BepEBKU B MeTpaX, § — YCKOpeHue
cBo6ozHOTO TazieHus (cuuraiite g = 10 M/c?). C Kakoil MUHU-
MaJIbHOM CKOPOCTBIO HaZI0 BpallaTh BeJEPKO, YTOOH BOJA HE BHI-
JMBaach, €CJIU JjIHA BepeéBKU paBHa 0,441 M? OTBeT BbIpa3uTe
B M/C.

Pemenue. 3aziaua cBOAUTCA K pellleHUIo HepaBeHcTBa P (1) =0:
Tpu 33laHHOM AyiHe BepéBku L =0,441 m

> 2 S m>0 2 S
P20 < m(f—g)/o S 1020 &

Y v>0
S vi=2441 & v =21/

Omsem: 2,1.
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TpeHupoBoyHass pabora 2

T2.1. 3aBucHUMOCTbh 00BEMA CIIPOCA ¢ HA MPOAYKIIUIO TPEAIPU-
THA-MOHOIIOJNIKICTA OT IIeHHI p (ThIC. py0.) 3agaércsa Gopmysnom:

q = 60—>5p.

BeIpyuka mpeanpuATus 3a Mecsl r (B TeIC. pyb.) ompezenser-
ca Kak r(p) =q - p. Oupezenure MakCUMaJbHBIN YPOBEHb Ife-
HBI p, IPU KOTOPOM MecsiuHas BbIpydyka r(p) COCTaBUT He MeHee
160 TrIC. py6. OTBET PUBEAUTE B THIC. PYO.

T2.2. 3aBucUMOCTh 06BbEMA CIIpoca ¢ Ha MPOAYKIIUIO TPeANpUs-
THUA-MOHOIIOJIIUCTA OT IieHH! p (ThIc. py6.) 3agaérces GopMysIoi:

q=85—5p.

BeIpyuka mpeanpuATus 3a Mecsdl r (B TeIC. pyb.) ompezenser-
ca kak r(p) =q - p. Onpezenure MaKCUMaJIbHBI YpPOBEHB lie-
HBI p, IpU KOTOPOM MecsAYHasA BBIpyYKa r'(p) COCTaBUT He MeHee
300 TrIC. py6. OTBET IpUBEAUTE B THIC. PyO.

T2.3. 3aBucuMocTh 06BEMa CIipoca ¢ Ha MPOAYKIIUIO TPeATpUs-
THUA-MOHOIIOJIIUCTA OT IIeHH p (ThIc. py6.) 3agaéTcs GopMysIoi:

q =70->5p.
BrIpyuka IpeAnpuaTvs 3a Mecsn r (B Teic. py0.) oIpenesier-
ca Kak r(p) =q - p. Onpezsennte MakCUMAaJbHBIM YPOBEHb Ile-

HBI P, TIPY KOTOPOM MeCSYHas BbIpy4YKa r(p) COCTAaBUT HE MEHee
240 TeICc. py6. OTBET IpUBEAUTE B THIC. PYO.

T2.4. 3aBucuMOCTb 06BbEMA CIIpoca ¢ HA IPOAYKIIHIO IIPeATpUs-
THA-MOHOIIOJNIKICTA OT IIeHHI p (ThIC. py0.) 3agaércsa GopMysmom:

q =160—10p.

BreIpyuka npeamnpusaTus 3a Mecsan r (B Teic. py6.) ompejenseT-
ca Kak r(p) =q - p. Onupezenure MakCUMaJIbHBIN YDPOBEHb Ife-
HBI p, IPU KOTOPOM MecsiuHas BbIpydka r(p) COCTaBUT He MeHee
600 ThICc. py6. OTBET IPUBEAUTE B THIC. PyO.

T2.5. Eciiu focTaToyHO OBICTPO BpallaTh BEAEPKO C BOJOU Ha Be-
PEBKe B BEPTUKAJIBHOM IUIOCKOCTH, TO BOZA He OyZeT BEUIUBATHCS.
[Tpu BpameHuy BeiépKa cra ZaBleHNsa BOABI Ha IHO He OCTaéTcs
IIOCTOSHHOM: OHAa MaKCUMaslbHa B HIDKHEHN TOUKe ¥ MUHUMAaJbHa
B BepxHeil. Boza He OyzieT BEUIMBATHCA, €C/IU CHIA e€ JaByieHus Ha
JHO OyZeT IONOXKUTENTbHON BO BCEX TOUKAX TPAeKTOPUU, KpOMe
BEPXHEH, TZle OHA MOXET ObITh PAaBHOU HyJI0. B BepxHell TOuke
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CWia AaBjI€HUA, BbIpaK€HHasdA B HbIOTOHAX, paBHa

2
v
P=m (f -8 ) ,
rZie m — Macca BOJAbl B KWJIOrpaMMax, v — CKOPOCTb ABVMXXEHUA Be-

Zépka B M/c, L — fjiHa BepEBKU B MeTpax, g — yCKOpeHHe CBO-
6oaHOrO MazieHua (cuuraiite g =10 m/c?). C Kakoil MUHUMAIb-
HOM CKOPOCTBIO HaZI0 BpALIaTh BeAEPKO, YTOOBI BOJA HE BBUIMBA-
Jlach, ecsy JjIiMHa Bep€BKU paBHa 0,4 M? OTBET BBIpasuTe B M/C.

T2.6. Eciiu iocTaToOuHO OBICTPO BpalllaTh BEAEPKO C BOJOM Ha Be-
PEBKe B BEPTUKaIbHOM IUTOCKOCTHU, TO BoZia He Oy/IeT BUIMBATHCS.
[Tpu BpallleHNU BeI€pKa CUIa aBJIeHUs BO/bI HA THO HEe OCTaéTcs
MMOCTOSHHOM: OHa MaKCUMaJbHA B HIDKHEH TOYKe ¥ MUHHMaIbHa
B BepxHeii. Bojia He 6yzieT BRTMBAThCS, ECJIU CUJIA €€ JaBIeHUs Ha
HO OyZeT TMOJIOKUTETBHOM BO BCEX TOUKAX TPAEKTOPUH, KPOMeE
BEpXHEH, TZie OHa MOXXET ObITh paBHOM Hy/0. B BepxHell Touke
cuja aBjieHus, BeIpakeHHasA B HbIOTOHAX, paBHA

2
v
P=m (f -8 )
rie m—mMacca BOAbI B KWJIOI'DaMMaX, V — CKOPOCTb ABVIXXEHUA

BeZIEpKa B M/C, L —yInHa BepPEBKU B MeTpaX, § — YCKOpeHUe
cBo6ozHOTO TazieHus (cuuraiite g = 10 M/c?). C Kakoil MUHU-
MaJIbHOM CKOPOCTBIO HaZ|0 BpallaTh BeZEPKO, YTOOHI BOJa HE BHI-
JIMBajach, ecyiy JyiHa BepéBKU paBHa 0,625 M? OTBeT BhIpa3uTe
B M/C.

T2.7. Eciu AocTaTouHO OBICTPO BpalaTh BeZEPKO € BOZOH Ha Be-
PEBKe B BePTUKAJIBHOM IIOCKOCTH, TO BOZA He OyZIeT BEUINBATHCS.
I[Tpu BpalieHuu Beiépka cuia AaBjleHNA BOABI Ha IHO He OCTaéTcA
IIOCTOSHHOM: OHAa MaKCcUMaJlbHa B HIDKHeH TOUKe ¥ MUHUMAaJbHa
B BepxHeil. Boza He OyzeT BEUIMBATHCS, €CJIU CUJIA €€ JaBJieHNUs Ha
[OHO OyZeT MONOXKUTENBHONH BO BCEX TOUYKAX TPAEKTOPUM, KPOME
BEPXHEH, TZle OHA MOXXET ObITh PAaBHOU HyJ0. B BepxHell TOuke
cula JaBleHus, BeIpaKeHHas B HbIOTOHAX, paBHa

2
,
P=m(7-g)
rAe m—mMacca BOAbI B KWIOrpaMMax, vV — CKOPOCTb ABHXXEHUA

Belépka B M/c, L — AyvHa BEepEBKU B MeTpax, g — YCKOpPEHUeE
cBo6ozHOTO TazieHus (cuuraiite g = 10 M/c?). C Kakoii MUHU-
MaJIbHOM CKOPOCTBIO HAZIO BpaIllaTh BEAEPKO, YTOOH! BOZIA HE BBI-
JIMBaJIach, €C/IU JjIMHA BepéBKU paBHa 0,729 M? OTBeT BhIpasuTe
B M/C.
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T2.8. Eciii ZoCTaTOYHO OBICTPO BpallaTh BEAEPKO C BOJOU Ha Be-
PEBKe B BePTUKAJIBHOM IIOCKOCTH, TO BOZA He Oy/leT BEUINBATHCS.
I[Tpu BpaleHuu Beiépka cuia AaBjleHNA BOABI Ha IHO He OCTaéTcA
IIOCTOSHHOM: OHA MaKCUMaJlbHa B HIDKHEHN TOUKe ¥ MUHUMAaJbHa
B BepxHeil. Boza He OyzeT BEUIMBATHCSA, €CJIU CHJIA €€ JaBJIeHUs Ha
[OHO OyZeT TONOXKUTENBHONH BO BCEX TOUYKAX TPAEKTOPUM, KPOME
BEPXHEH, TZle OHA MOXET ObITh PAaBHOU HyJI0. B BepxHell TOuke
cula JaBieHus, BbIpakeHHasdA B HbIOTOHAX, paBHa

pn(fs)

re m— macca BOAbl B KWIOI'PAaMMaX, V — CKOPOCTb ABMKEHUS
BeZépka B M/c, L — yinHa BEpPEBKU B MeTpax, g — YCKOPEHUE
cBo6ozHOTO TazieHus (cuuraiite g =10 M/c?). C Kakoil MUHU-
MaJIbHOM CKOPOCTBbIO HaZlo BpalllaTh BeAEPKO, YTOOBI BOZia HE BBI-
JIMBaJIach, €C/IU JjIuHA BepéBKU paBHa 0,784 M? OTBeT BhIpasuTe
B M/C.

T2.9. KamHeMmeTaTespHad MalllMHAa BBICTPEJIMBAeT KaMHU IIOZ
HEKOTOPBIM OCTPBIM YIJIOM K FOPU3OHTY ¢ GUKCHUPOBAHHOU Ha-
YaJIbHOM cKOpocThio. TpaeKkTopus monéTra KaMHsS B CUCTEMe KO-
OpAVHAT, CBA3aHHOU C MalTUHOH, OMMChIBaeTC GOPMYIIOi

y = ax*+bx,

1 7
Taea=—¢5M b= § — TIOCTOAHHEBI® TAPAMETPEI, X (M) — cMme-
IeHre KaMHA 110 TOPU30HTaMH, ¥ (M) — BBICOTa KaMHA Ha/Jl 3eM-
J1éii. Ha kakoM HauboJsIbIlleM PacCTOSHUY (B METPax) OT KPEIoCT-
HOI CTEHBI BBHICOTOM 9 M HY)KHO PaCIOJIOXHUTh MAaIllUHY, YTOOBI

KaMHU IIpOJI€Ta/JIx Ha/J CTeHOI Ha BBICOTe He MeHee 1 MeTpa?

T2.10. KamHeMeTaTenbHadA MallWHa BBICTPEJIMBAET KaMHU I10[
HEKOTOPBIM OCTPBIM VIJIOM K TOPU3OHTY ¢ GUKCUPOBAHHOM Ha-
YaJIbHOU CKOPOCThIO. TpaeKkTopus monéTra KaMHsS B CUCTEME KO-
OPAWHAT, CBA3aHHOM C MAIIMHOMN, OITUCHIBAETCS GOPMYJION

y = ax®+bx,

_ 7
e a = M, b= g — TIOCTOAHHbIE MapamMeTphl, X (M) —

1
"~ 160
CMellleHUe KaMHSA [0 TOPU30HTaIu, ¥ (M) — BbICOTA KaMHs Haf
3eMyI€i. Ha KkakoM HauboJbIIeM PacCTOSTHUM (B METpax) OT Kpe-
IIOCTHOU CTEHBI BBICOTOM 14 M HY>XHO PacIoN0XUTh MaIlIUHY, YTO-

OBl KAMHU MPOJIETAIM HAJ] CTEHOU Ha BbICOTe He MeHee 1 MmeTpa?
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T2.11. KamHeMeTaTesbHasA MalllMHAa BBICTPEIMBAET KaMHU IIOZ
HEKOTOPBIM OCTPBIM VIJIOM K MOPU3OHTY ¢ GUKCUPOBAHHOU Ha-
YaJIbHOM cKopocThio. TpaekTopusa monéra KaMHsA B CUCTeMe KO-
OpAVHAT, CBA3aHHOW C MallTUHOH, OMMCHIBaeTCS GOPMYJIOi

y = ax?+bx,

_ 7
rme a= ML, b= 10 — MOCTOAHHbIE TMapamMeTphl, X (m) —

1
~ 100
cMellleHMe KaMHS IO TOPU30HTaMd, ¥ (M) — BbICOTAa KaMHA HaJ,
3eMyI€l. Ha kakoM HaubOJIbIIEM PacCTOSHUM (B MeTpax) OT Kpe-
TIOCTHOM CTE€HBI BBICOTOU 9 M HYKHO PACIIONIOKUTh MaIIUHY, 9TO-

OBl KAMHU IIpoJyieTajayv Hazj CTEHOM Ha BHICOTe He MeHee 1 MeTpa?

T2.12. KamHeMeTaTenbHasaA MalllMHAa BBICTPEJUBAET KaMHU IIOZ
HEKOTOPBIM OCTPBIM YIJIOM K FOPU3OHTY ¢ GUKCUPOBAHHOU Ha-
YaJIbHOU CKOPOCThIO. TpaeKTopus MoMéTa KaMHA B CUCTEME KO-
OpAVHAT, CBA3aHHOW C MallTUHOH, OMMCHIBAeTCS GOPMYJIOi

y = ax?+bx,

1 _ 7
Taea=—5-M b= 5 — MOCTOSTHHbIE TTAPaMETPBI, X (M) — cMme-
IeHre KaMHs 110 TOPU30HTaNH, ¥ (M) — BBICOTa KaMHA HaJ| 3eM-
Jéii. Ha kakoM HauboJIbIlleM PaCCTOAHUH (B METpax) OT KPEMoCT-
HOI CTEHBI BBHICOTOM 9 M HYXXHO PaCIOJIOXHUTh MAllUHY, YTOOBI

KaMHU IIpoJieTaay HaJl CTeHOM Ha BBICOTe He MeHee 1 MeTpa?

T2.13. BricoTa HaZ 3eMJIEH MOAGPOLUIEHHOTO BBEPX MAYa MEHSET-
¢l 110 3aKOHY

h(t) = 1,4+ 9t — 5t2,

rae h— BBICOTa B METpaX, t — BpeMs B CEKyHZax, IpOIIeAIIee
¢ MoMeHTa 6pocka. CKOJTBKO CEKyHZ MA4Y OyZeT HaXOAWUTHCSA Ha
BBICOTE He MeHee TPEX MeTPOB?

T2.14. BricoTa HaZ 3eMJIEH TTIOAGPOIIEHHOTO BBEPX MA4a MEHSET-
€A TIO 3aKOHY

h(t) = 1,2+ 10t — 5¢2,

rae h—BbICOTa B MeTpax, t — BpeMs B CEKYH/aX, IPOIIe/IIee
¢ MoMeHTa 6pocka. CKOJMBKO CEeKYHZ MS4Y OyZeT HaXOAUThCS Ha
BBICOTE He MeHee TPEX MeTPOB?
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T2.15. BeicoTa Ha/, 3eMJIEH TOAOPOIIEHHOTO BBEPX MsA4a MEHET-
¢l 110 3aKOHY

h(t) = 1411t — 5t

rae h— BBICOTa B MeTpaX, t — BpeMs B CEKyHZAaX, IpOIIeliee
¢ MoMeHTa 6pocka. CKOJMBKO CEeKyHZ MAY OyZeT HaXOAUTHCS Ha
BBICOTE He MeHee TPEX METPOB?

T2.16. BricoTa HaZ 3eMJIEN TTOAGPOIIEHHOTO BBEPX MA4a MEHSET-
€A 110 3aKOHY

h(t) = 1,8 +12t — 5¢2,

rae h— BBICOTa B METpaX, t — BpeMs B CEKyHZax, HpOIIeAIIee
¢ MoMeHTa 6pocka. CKOJTBKO CEKyHZA MAY GyZeT HaXOAUTHCSI Ha
BBICOTE HE MeHee YeThIPEX MeTPOB?

T2.17. B 60KOBO¥ CTEHKE BBICOKOT'O LIFUJIMHAPUYECKOTO 6aka y ca-
MOTO /IHA 3aKpeIUIéH KpaH. [Iocjie ero OTKPHITHA BOAa HAYMHAET
BHITEKaTh U3 6aka, MPU 3TOM BBICOTa CTOjI6a BOABI B HEM, BBIpa-
JKEHHAs B MeTpax, MEHSETCS 110 3aKOHY

Py T 82,2
rae t—BpeMH (B CEKyHLLaX), npomiegmee ¢ MOMEHTA OTKPBITUA

1
kpaHa, Hy =20 M — HayajbHas BBICOTA CTONOA BOAHL, k = 00 —
OTHOIIIEHWE IUIOIIAZEeH TONEepeYHbIX CeYeHWH KpaHa u Oaka,
a g — ycKopeHHe cBOOOAHOTO mazieHus (cuuraiite g =10 M/c%).
Yepe3s CKOMBbKO CEKYH/I TIOCJIe OTKPHITUS KpaHa B 6ake oCTaHeTCsA

YeTBEPTh IepPBOHAYAIBLHOTO 06bEéMa?

T2.18. B 60KOBO¥i CTEHKe BHICOKOTO LIWIMHAPUYECKOTO H6aKa y ca-
MOT0 [Ha 3aKpeIi€H KpaH. [loce ero oTKphITHA BOAA HAUWMHAET
BBITEKaTh U3 6aka, MPU 3TOM BBEICOTA CTOI0a BOABI B HEM, BBIpa-
JKeHHasd B MeTpax, MEHsAETCA 110 3aKOHY

_ / 82,2
rfle t —BpeMsa (B ceKyH/ax), MpolleJjliee ¢ MOMeHTa OTKPBITUS
1
200
OTHOIIIEHWE IUTOIA/Iell TIOTepeYHBIX CeueHWi KpaHa U 6aka,
a g — ycKopeHHe cBOOOAHOTO mazieHus (cuuraiite g =10 M/c%).

Yepes CKONBKO CEeKYH/ II0C/Ie OTKPHITHUA KpaHa B 6aKe OCTaHEeTCs
4YeTBEPTh IEPBOHAYAIBHOTO 00BEMA?

kpaHa, Hy =20 M — HavajbHas BBICOTA CTONOA BOAHL, k =
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T2.19. B 60KOBO# CTeHKe BBICOKOTO IIWJIMHAPUYECKOTO Haka y ca-
MOTO /IHA 3aKpeIUIéH KpaH. [Iocjie ero OTKPHITHSA BoAla HAYMHAET
BHITEKaTh M3 6aKa, MPU STOM BBICOTa CTOJI0a BOABI B HEM, BhIpa-
JKEHHAs B MeTpax, MEHSAETCS 110 3aKOHY

_ / 8,22
rfe t —BpeMsa (B ceKyH/ax), MpollleJiiee ¢ MOMeHTa OTKPBITHA
1
300
OTHOIIIEHWE IUIOIIAJed TONEepeYHbIX CeYeHWH KpaHa u Oaka,
a g — yckopeHHe cBo6oAHOrO MajeHus (cuuraiite g =10 m/c?).

Yepes CKOMBKO CEKYHJ, TIOCJIE OTKPHITUS KpaHa B 6ake OCTaHETCsA
4YeTBEPTh IEPBOHAYAIBHOTO 00BEMA?

KpaHa, H, =20 M — HavasbHas1 BBICOTA cTONOa BOABI, k =

T2.20. B 60K0BOI CTEHKe BBICOKOT'O IIMUIMHAPUIECKOTO Oaka y ca-
MOT0 [Ha 3aKpeIi€H KpaH. Ilocie ero oTKphITHA BOAA HAUWMHAET
BBITEKaTh M3 6aKa, MPU 3TOM BBICOTA CTOI0a BOABI B HEM, BBIpa-
JKeHHas B MeTpax, MEHAETCA 110 3aKOHY

_ r_ . 8722
H(t) = Hy— v/ 2gH, kt+2k t,
rfe t —BpeMA (B ceKyH/ax), MpollleJilee ¢ MOMeHTa OTKPBITHA
1
400
OTHOIIIEHHUE IUIOUAZIEl TIOTepeYHbIX CeYeHU KpaHa U 6aka, § —
yCKOpeHUe cBOOOAHOTO mazenus (cuuraiite g =10 M/c?). Yepes

CKOJIBKO CEKYHJI TIOCJIe OTKDHITHA KpaHa B 6ake OCTAHETCS YeT-
BEPTh IIEPBOHAYATBLHOTO OOBEMA?

KpaHa, Hy, =20 M — HavasibHas1 BBICOTA cTO/NOa BOABI, k =
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3azaqyu, IPUBOAAINIAE K CTEIIEHHBIM YPaBHEHUSIM
WIA HEpaBEHCTBaM.
PellieHue 3aZja4u 3 AUAarHOCTUIECKOMH pPabOTHI

3. s ompezeneHus 3GGeKTUBHON TeMIepaTyphl 3BE37 UC-
MOJIB3YIOT 3aK0H CTedaHa—bosbIiMaHa, COrJIacCHO KOTOPOMY MOLII-
HOCTb U3JIyYEHUs HArPETOro TeJIa MPSIMO MPOMOPIMOHAIbHA [UI0-
IIaZI €T0 TIOBEPXHOCTU U YETBEPTOI CTENEHN TEMIIEPATYPHI:

P = oST?,
Bt

e 0 =5,7-1078
B KBa/[PaTHBIX MeTpax, Temreparypa T — B Tpagycax KembBuHa,
a MoIHOCTb P — B BaTTax. VI3BeCTHO, YTO HEKOTOpasd 3Be3/la UMe-

7 — IIOCTOSIHHAsA, IUIOWAAb S U3MepsAeTCs

_ 1 20 2
€T IUIOLIaZb IIOBEPXHOCTU S = 16 10“¥ m*, a usnyyaemas €ro

MoIHOCTb P He MeHee 9,12-10%° Br. Onpezie/iMTe HaMMEHbIIYIO
BO3MOXXHYIO TeMIlepaTypy 3Toli 3Be3zbl. [IprBesnTe OTBeT B rpa-
ZAycax KenbBuHa.

)

%
N

Pemenue. 3aa4a CBOAUTCA K PEIIEHUIO HEPABEHCTBA
25
=9,12-10

TIpU U3BECTHOM 3HaYe€HUY IIOCTOSHHON 0 = 5,7 - 108 u 3aganHoi

[UTOIITAY 3BE3/bI S = 1l6 -10%0 m?:

9,12-10%
— &

>912-10® & 0ST*>9,12:10® < T*> —

12-10%
ST % O & T > v/256-10'2 = 4000 K.
5,7-10~ 8. 1020

Omeem: 4000.



Pewenue 3adauu 3 duazHocmuueckoii pabomet

PaccmoTpuMm el ofHy 3azady.

3a. Ha Bepdu WH)XeHEpPHl MPOEKTUPYIOT HOBBIM MOABOAHBIN
30HZ JJIg U3y4eHHA MOpPCKUX IyOuH. KoHCTpykiusa 6yzeT Kpe-
MUTHCS KO JHY TIPU ITOMOIIM Tpoca. 30HZ HMMeeT KyOUYecKyIo
bopMy, a 3HAUUT, CIJIa HATSHKEHUA TPOca onpezesseTcs mno ¢op-
myne: T = pgl® —mg, rae | — IuHEHHLIH pa3Mep anmapaTa B MeT-
pax, p = 1000 Kr/M> — IJIOTHOCTb BOZbI, § — YCKOPeHUe CBO6OJ-
Horo mazeHusa (cumraiite g =10 H/kr), a m = 500 kr — macca
30Hza. KakoBbI MOTYT OBITh MaKCUMaJbHbIE JTMHENHEIE pa3Mephl
30HZa, YTOOHI 06eCeunTh ero SKCIUTyaTalllio B YCJIOBUAX, KOTAA
cuia HaTsoKeHUs Tpoca OyzeT He Gosbiie, yeMm 75000 H? OTeer
BBIpa3uTe B MeTpax.

Pemrenue. 3azaya CBOAWUTCA K peIlleHUIO HepaBeHCTBa T <
< 75000 npu 3aaHHBIX 3HAYE€HUAX IUIOTHOCTH BO/BI, YCKOPEHUU
cBOOOZHOTO MaZIeHNsT U MacChl 30HAa:

T < 75000 < 1000-10-13—=500-10 < 75000 <
= P8 o 1 <2m

Omeem: 2.
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TpenupoBouHasa pabora 3

T3.1. Ha Bepdu uHKeHephl NMPOEKTUPYIOT HOBBIM MOABOAHBIN
30HZ JJI M3y4eHUs MOPCKUX IryOouH. KoHcTpykiusa OyzeT kpe-
MUTHCS KO JHY IPU ITOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyIo
¢dbopMy, a 3HAYUT, CHIa HATSHKEHUS Tpoca ompeeseTcs o Gop-
MyIe:

T = pgl® —mg,

rae [ — nuHelHbIN pasMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpEHUeEe CBOOOAHOTO MazieHus (cyuTaii-
Te g =10 H/kr), a m = 25kr — macca 30H7a. KakoBBI MOTYT OBITh
MaKCHMaJIbHbIe JIMHEeHHble pa3Mephl 30HZA, YTOOB 06ecrnednuTh
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTAA CHJIa HATSKEeHUs Tpoca 6y-
neT He 6onbie, yem 1000 H? OTBeT BEIpa3uTe B METPaX.

T3.2. Ha Bepdu HHKEHEPHI MPOEKTUPYIOT HOBBIN IOABOAHBIN
30H/ AJIA U3y4eHUs MOPCKUX ryOuH. KoHCTpykiusa OyZeT Kpe-
IIUTBCA KO JHY IIpU IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyro
¢dopMy, a 3HAYUT, CHJIa HATSHKEHUSA Tpoca ompeaenseTcs mo Gop-
MyJI€e:

T = pgl® —mg,

rae | — TuHeHHHIN pa3sMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPEHUEe CBOOOJHOTO TMajleHus (CYuTau-
Te g =10 H/xr), a m = 36kr — Macca 30H71a. KakoBBI MOTYT OBITH
MaKCUMaJbHble JIMHEHHBIE pa3Mephl 30HAa, YTOOB 00ecrnednuThb
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTZAA CHJIa HATKEHUs Tpoca 6y-
JeT He 6onpine, vem 1800 H? OTBeT BbIpa3uTe B METpPaX.

T3.3. Ha Bepdu WHKEHEPHI IPOEKTUPYIOT HOBBIN MOABOAHBIN
30H/ AJIA U3y4eHUs MOPCKHUX ryOuH. KoHCTpykiusa OyZeT Kpe-
MUTHCS KO JHY IIPU ITOMOIIM Tpoca. 30HZ HMMeeT KyOUYecKyIo
dopMy, a 3HAYUT, CHIa HATKEHUS TPOCca OIpezessieTcs o ¢op-
MyJI€e:

T = pgl® —mg,

rae [ — MuHelHbIN pasMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpEHUEe CBOOOAHOTO MazieHus (cyuTaii-
Te g =10 H/xr), a m = 83kr — Macca 30H7a. KakoBBI MOTYT OBITH
MaKCHMaJIbHbIe JIMHEeHHble pa3Mephl 30HZA, YTOOB 06ecrnednuTh
€ro 3KCIUTyaTaluio B YCIOBUAX, KOTZA CHJIa HaTSXKeHUs Tpoca Oy-
JeT He 6onbine, vem 2600 H? OTBeT BEIpasuTe B METPax.
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T3.4. Ha Bepdu HHKeHepHl IPOEKTUPYIOT HOBBIH IIOABOAHBIN
30HZ JJIg U3y4eHUsA MOpPCKUX IyOuH. KoHCTpykiusa 6yzeT Kpe-
IIUTBCA KO JHY IIpU IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyro
dopMy, a 3HAYUT, CHIA HATKEHUSA TPOCa OTpezessieTcs o ¢op-
MyJIe: T = pgl® —mg,
rae | — TuHeHHHIN pa3sMep anmapaTa B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPeHUe CBOOOAHOTO MajeHus (CYuTau-
te g=10H/kr), a m = 112kr — macca 30H71a. KakoBBI MOTYT OBITH
MaKCUMaJbHbIe JIUMHEWHbIE pa3Mephl 30HAA, YTOOB 06ecrnednuThb
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTZAA CHJIAa HATSKEHUs Tpoca 6y-
neT He 6onblte, yeM 4000 H? OTBeT BeIpa3ure B MeTpax.

T3.5. 1 omnpezeneHus 3QGEKTUBHON TeMIlepaTyphl 3BE3] HC-
OJTB3YI0T 3aK0H CredaHa—bBoIbIIMaHa, COITIaCHO KOTOPOMY MOIII-
HOCTb U3JIy4eHUs HarpeToro TeJjia IpsAMO IPOIIOPIMOHAIbHA ILIO-
IIaZIv ero IOBEPXHOCTU U YeTBEPTOM CTEeNEeHU TeMIlepaTyphl:

P = oST4,

_ BT
rme o =5,7-10 8 P — MOCTOSIHHAA, IUIOWAAb S U3MepaeTcsa
M .
B KBaZIpaTHBIX MeTpax, TeMneparypa T — B rpasycax KeabBuHa,
a MOIIHOCTb P — B BaTTax. II3BeCTHO, YTO HEKOTOpad 3Be37a Me-

€T IUIOmA/Ab MOBEPXHOCTH S = 2L28 -10%° M2, a usnydaemas e

MoOIITHOCTh P He MeHee 1,5625 - 10%° Br. OmpezenuTe HaIMeHb-
IIyI0 BO3MOXKHYIO TEMIIEPATypy 3TOU 3Be3fwl. [IpuBesTe OTBET
B rpagycax KenbBuHa.

T3.6. [lna onpegenennsi 3pGeKTUBHON TeMITEpaTyphl 3BE3[ HC-
MOJTB3YI0T 3aKoH CredaHa—BosIbIIMaHa, COTJIACHO KOTOPOMY MOIII-
HOCTh U3/Ty4eHUs HArPeTOro Tena P, usmepsiemMast B BaTTax, mps-
MO MPOIOPIMOHANBHA IUIOIAAN €T0 TOBEPXHOCTH U Y€TBEPTOM
CTeNeHU TeMIIEPATYPHI:

P =oST%,

_ BT
rie 0 =5,7-10"8 s — IIOCTOSIHHAA, IUIOWAJb S U3MepAeTCA
M2 -

B KBaJIpaTHBIX MeTpax, Temieparypa T — B rpazycax KenbBuHa,

a MOIITHOCTh P — B BaTTax. I/IBBBCTHO, YTO HEKOTOpAadA 3B€3/1a Me-

e _ 1 20 .2
T IUIOIIAZb IOBEPXHOCTH S = i 10" m“, a usnayyaemas ero

MoIIHOCTh P He MeHee 2,28 - 10%° Br. Onpezie/iTe HaMMEHbIIYIO
BO3MOXKHYIO TeMIIepaTypy 3Toi 3Be3/ibl. IIpuBeKTe OTBET B I'pa-
Aycax KenbBuHa.
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T3.7. [na onpezenenus 3pdeKTUBHON TeMIlepaTyphl 3BE3J HC-
IOJTB3YI0T 3aKOH CredaHa—BoIbIIMaHa, COrJIacCHO KOTOPOMY MOIII-
HOCTb M3JIydyeHHUs HarpeToro Teja P, uamepsemMas B BaTTax, Ips-
MO IIPOIIOPLMOHANbHA IUIOIAAY €TI0 TOBEPXHOCTH U YeTBEPTOU
CTEeIleHU TeMIIepaTyphl:
P = oST,
e o =5,7-1078 METW —
B KBaZlpaTHBIX MeTpax, Temrneparypa T — B rpazycax KenbBuHa,
a MouHocTh P — B BaTTax. M3BecTHO, 4TO HeKOTOpas 3Be3/a uMe-
1

8 "
MomHOCTh P He MeHee 1,14-10%° Br. Onpe/ie/iMTe HaMMEHbIIYIO
BO3MOXXHYIO TeMIlepaTypy 3Tol 3Be3zbl. [IprBesnTe OTBET B rpa-
Aycax KenbBuHa.

IIOCTOAHHAA, ILIoIagb S HU3MEPAETCA

eT IIoNIaZb MOBEPXHOCTH S = 10%° M2, a usnyyaemas ero

T3.8. [lna ompegenenus 3¢pHeKTUBHON TeMIepaTyphl 3BE37 KC-
MOJTB3YIOT 3aKoH CredaHa—BoIbIIMaHa, COTJIACHO KOTOPOMY MOIII-
HOCTb U3JIlyYeHUA HarpeToro rena P, nusmMmepseMas B BaTTax, IIps-
MO IIPOIIOPLIMOHA/NbHA IUIOIAAY €ro IOBEPXHOCTH U YeTBEPTOH
CTEIIeHU TeMIIepaTyphl:

P = oST?,

_ BT
rme o =5,7-10 8 P — MOCTOSIHHAA, IUIOWAAb S U3MepaeTca
M .

B KBaZIpaTHBIX MeTpax, TeMneparypa T — B rpasycax KenbBuHa,
a MOIIHOCTb P — B BaTTax. II3BeCTHO, YTO HEKOTOpad 3Be37a Me-

€T IUIOIaZAb IIOBEPXHOCTU S = % -10% Mz, a usny4yaemad €

MoOIIHOCTL P He MeHee 5,13 -10%° Br. Onpezie/Te HaMMEHbIIYIO
BO3MOXKHYIO TeMIIepaTypy 3Toi 3Be3/ibl. IIpuBeuTe OTBET B I'pa-
ZAycax KenbBuHa.

T3.9. [lna ompegenennsa 3¢pdeKTUBHON TeMIepaTyphl 3BE37 UC-
MOJIB3YIOT 3aK0H CTedaHa—bosbIiMaHa, COrJIacCHO KOTOPOMY MOLII-
HOCTh M3JIyYeHUsI HarPeToro Tena P, usmepsiemasi B BaTTax, mps-
MO MPOIOPIMOHANBHA IUIOIAAN €T0 TOBEPXHOCTH U Y€TBEPTOM
CTEIEHU TEMIIEPATYPHI:

P = oST4,

rae o =5,7- 1078 METK4

B KBaJlpaTHBIX MeTpax, Temrneparypa T — B rpazycax KenbBuHa,

— IIOCTOAHHAadA, IIoaab S MU3MEPAETCA
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a MOIIHOCTb P — B BaTTax. I13BeCTHO, YTO HEKOTOpad 3Be37a UMe-

eT IUIo =1 102 w2

aJb ITOBEPXHOCTU S = 23 10" m“, a u3nyyaeMada ero
MoITHoCTh P He meHee 1,539 - 10%6 Br. OnpezennTe HAUMEHBIITYIO
BO3MOXXHYIO TeMIlepaTypy 3To 3Be3Abl. [IpruBesnTe OTBET B Ipa-

ZAycax KenbBuHa.

T3.10. [na ompegenenus 3pGeKTUBHONU TeMIIepaTyphl 3BE3J
MCHONb3yI0T 3akoH CredaHa—bBosmbiiMaHa, COMIACHO KOTOPOMY
MOLIHOCTB U3JlydYeHUA HarpeToro Tesaa P, usMepsemas B BaTTax,
NIpAMO IIPONOPLIMOHANBHA IIOLIAAN €r0 IIOBEPXHOCTU U YEeTBED-
TOM CTeleHU TeMIlepaTyphl:

P = oST4,

e 0 =5,7-1078 METK4

cs B KBaZIpaTHBIX MeTpax, Temneparypa I — B rpazycax Kenbsu-
Ha, a MOIIHOCTh P — B BaTTax. l3BecTHO, 4TO HeKOTOpas 3Be3/a

— MOCTOsIHHAsA, IUIOUIaZb S U3MepseT-

1
HMeeT IUIoMazab OBEPXHOCTH §= 5 - 10'® M?, a usnygaemas ero

MoITHOCTh P He MmeHee 1,425 - 10%6 Br. OnpezennTe HAUMEHBIITYIO

BO3MOXXHYIO TeMIlepaTypy 3To 3Be3Abl. [IpruBesnTe OTBET B Ipa-
ZAycax KenbBuHa.

T3.11. Ha Bepdu uH)KeHepH MPOEKTUPYIOT HOBBIM MOABOAHBIN
30HZ JJI U3y4eHUs1 MOPCKUX IIyOuH. KoHCTpyKiusa OyzeT Kpe-
IIUTBCA KO JHY IIpY IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyro
¢dopMy, a 3HAYUT, CHIa HATSHKEHUSA Tpoca onpezesieTcs o Gop-
MyJie:
T = pgl® —mg,

rae | — MuHelHbIN pasMep anmapaTa B MeTpax, 0 =1000 kr/m> —
IUIOTHOCTH BOZJBI, § — YCKOpPEHUEe CBOOOAHOTO majeHus (cyuTaii-
Te g =10 H/kr), a m = 129xr—macca 30HZa. KakoBel mMoryT
OBITh MaKCHUMAaJIbHEIE JIMHEHHbIE pa3Mephl 30HJA, 4TOOBI obec-
TIeYUTh €ro IKCIUIyaTalluio B YCJIOBUAX, KOTZA CHIA HaTSKEHUA
Tpoca byzeT He 6onblte, 4em 6000 H? OTBeT BeIpa3uTe B METpPax.

T3.12. Ha Bepdu UHXKEHEPH MPOEKTUPYIOT HOBBIN IOABOAHBIN
30HZ JJIA U3y4eHHA MOpPCKUX IIyOuH. KoHCTpykiusa 6yzeT Kpe-
IIUTBCA KO JHY IIPU IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyIo
¢dopMy, a 3HAYUT, CHIa HATSHKEHUSA Tpoca onpezesieTcs o Gop-
MyJe:

T = pgl® —mg,
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rae | — TUHeHHbIN pa3sMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPEeHUEe CBOOOJHOTO TajleHus (CYuTau-
te g =10 H/Kkr), a m = 228Kr — macca 30H71a. KakoBBI MOTYT OBITH
MaKCUMaJIbHble JIMHEHHBIE pa3Mephl 30HAa, YTOOBl 06ecrneunuThb
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTZAA CHJIa HATSKEeHUs Tpoca 6y-
zeT He 6osnbie, yem 15000 H? OTBeT BEIpa3uTe B METpPaXx.

T3.13. Ha Bepdu HMHXKEHephl NMPOEKTUPYIOT HOBBIA MOABOAHBIN
30H/ AJIA U3y4eHUs MOPCKUX IyOuH. KoHCTpykiusa OyZeT Kpe-
IIUTBCA KO JHY IIpY IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyro
dopMy, a 3HAYUT, CHIA HATKEHUS TPOCca OIpezessieTcs o ¢op-
MyJIe:
T = pgl® —mg,

rae | — TUHeHHHIN pa3sMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPEeHUe CBOOOJHOTO Ta/leHus (CYuTau-
tTe g =10 H/kr), a m = 7kr — mMacca 30HzAa. KakoBbI MOT'YT OBITh
MaKCUMaJbHble JIMHEHHBIE pa3Mephl 30HAa, YTOOBl 0OecrnednuThb
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTZAA CHJIa HATKEHUs Tpoca 6y-
JeT He 6onbine, vem 200 H? OTBeT BbIpasuTe B METpPaX.

T3.14. Ha Bepdu UHKEHEPH! NPOEKTUPYIOT HOBBIN IIOABOAHBIN
30H/ AJIA U3y4eHUs MOPCKUX rmyOuH. KoHCTpykiusa OyZeT Kpe-
MUTHCS KO JHY IIPU ITOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyIo
dopMy, a 3HAYUT, CHIa HATKEHUS TPOCca OIpezessieTcs o ¢op-
MyJIe:
T = pgl® —mg,

rae | — TuHeHHHIN pa3sMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPEeHUEe CBOOOJHOTO TajleHus (CIYuTau-
Te g =10 H/kr), a m = 275kr — Macca 30H71a. KakoBEI MOTYT OBITH
MaKCUMaJbHbIe JIMHEHHBIE pa3Mephl 30HAa, YTOOBl 00ecrneunuThb
€ro 3KCIUTyaTallfio B YCIOBUAX, KOTZAA CHIAa HATSKEHUs Tpoca 6y-
JeT He 6onbine, vem 31000 H? OTBeT BBIpa3uTe B MeTpax.

T3.15. Ha Bepdu HMHXKEHephl MPOEKTUPYIOT HOBBIM IOABOAHBIN
30H/ AJIA U3y4eHUs MOPCKHUX ryOuH. KoHCTpykiusa OyzeT Kpe-
MUTHCS KO JHY IPU IIOMOIIM Tpoca. 30HZ HMMeeT KyOUYecKyIo
dopMy, a 3HAYUT, CHIA HATKEHUS TPOca OIpezessieTcs o ¢op-
MyJI€e:
T = pgl® —mg,

rae | — TUHeHHHIH pa3sMep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTH BOZBI, § — YCKOpPEeHUe CBOOOJHOTO TajleHus (CYuTau-
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Te g =10 H/kr), a m = 14kr — macca 30H7a. KakoBBI MOTYT OBITH
MaKCHMaJIbHbIe JIMHeWHbIe pa3Mephl 30HZA, YTOOB 06ecrnednuThb
€ro 9KCIUTyaTalyio B YCJIOBHUAX, KOTZA CIJIa HAaTS)KeHUs Tpoca Oy-
neT He 6onbire, yeM 500 H? OTBeT BbIpa3uTe B METPAXx.

T3.16. Ha Bepdu HHKEHEPH MPOEKTUPYIOT HOBBIN IOABOAHBIN
30HZ JJI1 U3y4eHUsA MOpPCKUX IyOuH. KoHCTpykiusa OyzeT Kpe-
IIUTBCA KO JHY IIpU IIOMOIIM Tpoca. 30HZ HMMeeT KyOUdYecKyro
¢dopMy, a 3HAYUT, CHIa HATSHKEHUA Tpoca onpezesieTcs o Gpop-
MyJe:

T = pgl® —mg,

rae | — MuHelHbIN pasMep anmapaTa B MeTpax, o =1000 kr/m°> —
IUIOTHOCTH BOZBI, § — YCKOpeHUeEe CBOOOAHOTO majfeHus (cuuTaii-
Te g =10 H/kr), a m = 1025kr — macca 30Hza. KakoBbl MoOTyT
OBITH MAaKCUMAJIbHBIE JIMTHEHHEBIE Pa3Mephl 30HAa, YTOOBI obecre-
YUTH €ro SKCIUTyaTalio B YCJIOBUSAX, KOT/IA CHJIa HATSXKEHUS TPO-
ca 6yzet He 6onble, yeMm 146 000 H? OTBeT BbIpa3uTe B MeTpax.
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3azayu, IPUBOAMAIINE K PAI{HOHATIbHBIM
ypaBHEHHSIM WIH HepaBEeHCTBaM.
PeliiteHue 3a7a4u 4 UArHOCTHYECKOM pabOThI

4. Tlepes OTIPABKOM TEIUIOBO3 M3ZAAJ TYAOK C YacCTOTOH f; =
=440 Tu. YyTh no3xe MU3Jaj I'yA0K MOAbEIKAIOIINHN K IaThop-
Me TeIuioBo3. M3-3a a¢ddekTa Jloruiepa yacToTa BTOPOTO I'yaka f
60JIbIIIe TIEPBOTO: OHA 3aBUCUT OT CKOPOCTH TEILIOBO3a IO 3aKOHY

o) =Ly,

c
rZie ¢ — CKOpOCTb 3ByKa B Bo3zyxe (B M/c). HesoBeK, cToALMN Ha
wiatopMe, paziaeT CUTHAJIBI IT0 TOHY, €CJIU OHU OTINYAIOTCS
He MeHee uyeM Ha 10 I'm. OmpezenuTe, ¢ Kakol MHUHUMaabHOU
CKOPOCTBIO TIPUOIDKAICA K IIaTPopMe TeIIoBO3, eC/Id YelI0BeK
CMOT pa3Jan4uTh CUTHaNBI, a ¢ =315 M/c. OTBeT BeIpasuTe B M/C.

)
./73’? ?F}\

N,

Pemenwe. 3a7jada CBOAUTCA K PElIeHUIO HepaBeHCTBa
f)—fo=10

IIPY U3BECTHOM 3HAU€HU!U ITOCTOSTHHOM f =440 I'i:

fo 440

fO—-f,=z10 & 7 210 < — —440=210 <
1= ~31s
v 44 315
@l—mﬁﬁﬁv?ﬁ—7M/C.

Omeem: 7.
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Pewenue 3adauu 4 duaznocmuueckoii pabomot

PaccmoTpuMm el ofHy 3azady.

4a. [Ina monydeHUs Ha 9KpaHe YBeJIUYEHHOr'o N3006paskeHud
JIAMIIOYKH B JJabOpaTOPUH MCIIONB3YETCS COOUpAroIasi JHUH3a C
[JIaBHBIM GOKyCHBIM paccrosHueM f =30 cMm. PaccrosHue d; ot
JIVH3BI 10 JIAMIIOYKM MOXKeT M3MEeHAThCA B Ipezenax oT 30 1o
50 cMm, a paccTosiHue d, OT JIMH3BI 10 9KpaHa — B Iipefenax ot 150
70 180 cMm. M3obpakeHre Ha sKpaHe OyAeT YETKUM, €CJTH BbITIOJ-

HEHO COOTHOIIIeHrEe
1 1 1

d dy  f°
YKaxxuTe, Ha KAKOM HauMeHbIIIEeM pacCTOAHUU OT JIMH3bI MOKHO
ITOMECTUTD JIAMITOUKY, YTOOHI €€ n300pakeHre Ha 3KpaHe ObLIO
yéTkuM. OTBET BbIpa3uUTe B CAHTUMETPAX.

Pemenue. ITockonbKy f = 30, umeeM:
1 1 1 1 1 1
Tt =0 & T =a— .
d, d, 30 d, 30 d,
HauMmeHbIleMy BO3MOXXHOMY 3Ha4eHHIO d; COOTBETCTBYET
Hauboblllee 3HaYeHNe JIEBOH 4aCTH ITOJy4eHHOTO PABEHCTBa, U,
COOTBETCTBEHHO, HauboJIblllee BO3MOXXHOE 3HAYeHHe IIPaBoi va-

1 o
CTH paBE€HCTBA. PasHoCTh - d_ B IIpaBOM 49aCTU paBEHCTBA
2

1
30
AOCTUT'aeT HauOOJIBIIErO 3HAYEHUS IIpyU HaMEHbIIEM 3HAY€HUU

1
—-, KOTOpOE JOCTUTAeTCsl IpYU HaubOMbIIEM BO3-

BBIYUTAEMOTO
2
MO)XHOM 3Ha4eHUHU 3HaMeHaTess d,. [ToaTomy d, =180, oTKyZa
1 1 1 1 5 1 1

4 =36~ 180 = I = 180 = L =36 & dy =36 cMm.

[To ycnoBuio TaMIiouKa JoKHa HaXOAWUThCA Ha pACCTOSAHUU OT
30 g0 50 cM ot uH3bL. HailieHHOe 3HaueHue d, =36 cM yzoBie-
TBOPSIET YCJIOBUIO.

Omsem: 36.
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TpenupoBouHasa pabora 4

T4.1. [ina nonydeHUs Ha SKpaHe YBEJWYEHHOI'O HM3006paskeHUA
JIAMIIOYKA B J1aOOpaTOpPUM HUCIIONb3yeTcs cOoOuparolnas JUH3a
¢ IaBHBIM QOKycHBIM paccrosiHueM f = 30 cMm. Paccrosiue dq
OT JIMH3BI [I0 JIAMIIOYKM MOXKET M3MEeHAThbCA B mpeenax oT 30
1o 50 cM, a paccrossHUe d, OT JIMH3HI O dKpaHa — B Npezeax
ot 180 zmo 210 cm. M3o6parkeHre Ha dKpaHe OyZeT YETKUM, eC/IU
BBITIOJIHEHO COOTHOIIEHUE
bipet

YKaxxuTe, HA KAKOM HauMeHbIIEM PACCTOSHUU OT JIMH3bI MOXXHO
IIOMECTHUTD JIAMIIOUKY, YTOOBI eé m3ob6pakeHue Ha dKpaHe ObUIO
4y€TkuM. OTBeT BbIpa3uTe B CAaHTUMeTpax.

T4.2. [Ins nonydeHUs Ha SKpaHe YBeJIUYEHHOro HU3006paskeHUA
JIAMIIOYKA B J1aOOpaTOPUM HUCIIONb3yeTcs cOoOuparolnas JUH3a
¢ IJIaBHBIM (QOKYCHBIM paccrosiHueM f = 35 cMm. Paccrosiue dq
OT JIMH3BI JI0 JIAMIIOYKM MOXXeT U3MEHAThCA B mpefenax oT 35
1o 50 cM, a paccrossHUe d, OT JIMH3HI O dKpaHa — B Npezeax
ot 180 zmo 210 cm. M3o6paskeHre Ha dKpaHe OyZeT YETKUM, eC/IU
BBITIOJIHEHO COOTHOIIEHUE

1,1 _1

dl d2 v f
YKaxxuTe, HA KAKOM HauMeHbIIIEM PACCTOSHUU OT JIMH3bI MOXXHO
IIOMECTHUTD JIAMIIOUKY, YTOOBI €€ m3o6pakeHue Ha dKpaHe ObUIO
4yéTkuM. OTBeT BbIpa3uTe B CAHTUMeETpax.

T4.3. [i1a monydeHUs Ha 9KpaHe YBeJIUMYEHHOro HU3006paskeHuA
JIAMIIOYKA B J1aOOpaTOPUM HCIIONb3yeTcs cOoOuparolnas JUH3a
¢ IIaBHBIM QOKYCHBIM paccrosiHueM f = 35 cMm. Paccrosiaue dg
OT JIMH3BI [I0 JIAMIIOYKY MOXKET U3MEHATHCA B Ipefenax oT 35 7o
60 cM, a paccrosHue d, OT JUH3BI 0 YKpaHa — B IpeZesax OT
240 mo 280 cm. VzobpaxeHune Ha dKpaHe OyZeT YETKUM, eCIH
BBITIOJIHEHO COOTHOIIEHUE

1,1 _1

dl d2 - f
YKaxxuTe, HA KAKOM HauMeHbIIEM PACCTOSHUU OT JIMH3bI MOXXHO
MIOMECTHUTD JIAMIIOUKY, YTOOBI €€ m3o6pakeHue Ha dKpaHe ObUIO
4yéTkuM. OTBeT BeIpa3uTe B CAHTUMeTpax.
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T4.4. [Ins nonydeHUs Ha SKpaHe YBEJIUYEHHOro HU3006paskeHUA
JIAMIIOYKA B J1aOOpaTOPUM HUCIIONb3yeTcs cOOMparolias JUH3a
¢ aBHBIM (OKycHBIM paccrosiHueM f =40 cMm. Paccrosnue d,
OT JIMH3HI [I0 JIAMIIOYKM MOXKET M3MEHATbCA B Ipezenax oT 40
no 65 cM, a paccrossHue d, OT JIMH3HI 10 SKpaHa — B IIpefieiaxX
ot 170 g0 200 cM. M3o6paxkeHre Ha 3KpaHe GyZeT YETKUM, eC/IU
BBITIOJIHEHO COOTHOIIEHUE

Y}(amHTe, Ha KaKOM HaMME€HbIIEM PACCTOAHUU OT JIMH3bI MOKHO
IIOMECTHUTD JIaMIIOYKY, YTOOBI eé H306pa}KeHI/Ie Ha 9KpaHe OBUIO
gyérkum. OTBeT BbIpAa3nTE B CAHTUMETPAX.

T4.5. Ilepes oTIIpaBKOM TEIJIOBO3 M3JaT I'YAOK C 9acTOTOH fj =
=590 T'u. YyTh mo3ke M3jaj I'yA0K MOAbEeIKAIINHN K IaThop-
Me TeIioBo3. M3-3a addekra Jlomiepa yacTora BTOPOro ryzaka f
60JIbIIIe TIEPBOTO: OHA 3aBUCUT OT CKOPOCTH TEILIOBO3a IO 3aKOHY

fo) =Ly,
C

r/le ¢ — CKOPOCTbB 3ByKa B Bo3Zyxe (B M/c). UesloBeK, CTOAMINN Ha
wiaTdopMe, pa3TudaeT CUTHAJBI ITO TOHY, €CIU OHU OTIMYAIOTCSA
He MeHee yeM Ha 10 I'. OmpegenuvTe, ¢ KaKOW MHUHUMAJbHOU
CKOPOCTBIO MIPUOMIIKAJICS K TUIaThopMe TEIIOBO3, eC/IU YeTOBEK
CMOT pasIu4YUTh cUrHaikl, a ¢ =300 m/c. OTBeT BbIpasuTe B M/C.

T4.6. [lepes oTIIpaBKOH TEIUIOBO3 MU3JaJ TYAOK C 9aCTOTOH fy =
=245 T'11. YyTh HO3Ke M3Jaj I'YA0K MOAbEeIKAIOIMINHN K IaThop-
Me TeruioBo3. M3-3a addekTa Jlomiepa yacToTa BTOPOTO I'yaka f
6oJIbIlIE IEPBOTO: OHA 3aBUCUT OT CKOPOCTH TETIOBO3A 0 3aKOHY

fo
1-%°
C

f» =

IZie ¢ — CKOPOCTH 3BYKa B Bo3zyxe (B M/c). UeloBeK, CTOAIINIT Ha
wiatpopMe, pasINyaeT CUTHAJIB IO TOHY, €CJIM OHU OTIMYAIOT-
cs He MeHee yeM Ha 5 ', Onpezenure, ¢ KaKO MUHUMaIbHOU
CKOPOCTBIO MPUOIIDKAIICA K IIaTPopMe TeIsIoBO3, eCId YelI0BeK
CMOT pasIu4YUTh CUrHaikl, a ¢ =300 m/c. OTBeT BbIpasuTe B M/C.
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TpenuposouHas paboma 4

T4.7. Tlepes oTpaBKO# TEIIOBO3 U3/aJ T'YAOK C YaCTOTOH

YyTh HO3Ke U3Jal TYA0K MOAbEIKAINMN K IwIaTPopMe TeIo-
BO3. M3-3a addekTa Jlomiepa gyacToTa BTOpPOro ryaka f Gosblie
IIepBOr0: OHA 3aBUCUT OT CKOPOCTH TEIUIOBO3a 110 3aKOHY

fo

Vo
1__
C

fv) =

rZie ¢ — CKOpOCTb 3ByKa B Bo3zyxe (B M/c). HeoBeK, cToALMI Ha
wiatopMe, pas3udaeT CUTHAIBL [I0 TOHY, €CJIM OHU OTINYAIOTCSA
He MeHee uyeM Ha 10 I'm. OmpezenuTe, ¢ Kakol MHHUMaabHOU
CKOPOCTBIO MPUOITIKAICS K IIaTPOpPMe TEIUIOBO3, €CIU YETOBEK
CMOT pasInyuTh cUrHamikl, a ¢ =300 m/c. OTBeT BbIpasuTe B M/C.

T4.8. [lepes oTIIpaBKOU TEILUIOBO3 HU3ZaJI I'YIOK C YaCTOTOU

YyTh MO3Ke MU3Jaj I'yAOK MOoABbe3KAIINN K IUIaTdopMe TeIUIo-
BO3. U3-3a addekTa Jlomiepa gyacToTa BTOpPOro ryaka f Gosblie
IIEPBOTO: OHA 3aBUCUT OT CKOPOCTH TEILIOBO3a IT0 3aKOHY

fo

Vo
1——
C

fv) =

IZie ¢ — CKOPOCTH 3ByKa B Bo3zyxe (B M/c). UeloBeK, CTOAIINI Ha
wiatpopMe, pasINyaeT CUTHAJIBL IO TOHY, €CJIM OHU OTIMYAIOT-
¢ He MeHee yeM Ha 5 I'l. OnpezenuTte, ¢ Kakoi MUHUMa/IbHON
CKOPOCTBIO NIPUOIDKAICA K IIaTPopMe TeIIoBO3, eCId YelI0BeK
CMOT pasu4YUTh CUrHaikl, a ¢ =300 m/c. OTBET BbIpasuTe B M/C.

T4.9. Ilo 3akoHy Oma 151 IOTHOM Lienu cujla TOKa, u3MepsiemMast

B aMIepax, paBHa
£

I=z%

rae ¢ — 3/IC uctouHuka (B BonbTax), r =1 OM — ero BHyTpeHHee

COTIIPOTUBJIEHUE, R — coNpoTUBIeHNe 1lenu (B omax). [Ipu kakom

HauMeHbIIIEM COTPOTUBJIEHUH IETX CHJIa TOKa OyZeT COCTaBIATh
£

He 6onee 20 % OT CHJIBI TOKA KOPOTKOT'O 3aMbIKaHUA I, = ;? Or-

BET BbIpa3uTe B OMax.
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T4.10. I[To 3axkoHy OMa /j1s1 TIOJHOM 1eNu crjla ToKa, u3MepsiemMast
B aMmIlepax, paBHa
£
I=—-—
R+r’
rae € — J/IC ucrouHuka (B BonmbTax), r =2 OM — ero BHyTpeHHee
COTIPOTHUBJIEHUE, R — conpoTUBIeHNe 1en (B omax). [Ipu kKakoM
HauMeHbIIIEM COTPOTUBJIEHUH IETN CHJIa TOKa OyeT COCTaBIATh

£
He 6osee 20 % OT CHJIBI TOKAa KOPOTKOT'O 3aMbIKaHUA I, = ;? OT-
BET BBIPA3UTE B OMax.
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3azayu, IPUBOAAININE K HPPAIIHOHAIbHBIM
ypaBHEHHSIM WIH HepaBEeHCTBaM.
PellieHue 3a7la4y 5 AUAarHOCTUIECKOH PabOThI

5. CKOpOCTh aBTOMOOWIA, Pa3TOHSIOIIErocs ¢ MecTa CTapTa
0 MPSAMOJIUHENHOMY OTPE3Ky IyTH JJNHOU [ (B KWiIoMeTpax)
C OCTOSIHHBIM yCKOpPeHHeM a (B KM/42), BBIYMC/IAETCA MO Pop-

MyJie
v = /2la.

OmnpezennTe HauMeHbIIee YCKOPeHUE, C KOTOPBIM JO/KEH JABU-
raThCs aBTOMOOWIb, YTOOBI, TPOEXaB OAUH KWIOMETp, Iprobpe-
cTH cKOpocThb He MeHee 100 kM/4. OTBET BBIpasuTe B KM/4°.

Pemenne. HaiiféM, npu KakoM YCKOPEHUU aBTOMOOWIb JO-
CTUTHET TpebyeMOoil CKOPOCTH, IPOeXaB OAWH KIIOMETpP. 3aZada
CBOAUTCSA K PELICHUIO YpaBHEHUA V2la = 100 IIpY M3BECTHOM
3HAUEHUU JJIUHEI IyTH [ =1 KM:

V2la =100 & v2a =100 < 2a=10000 < a > 5000 km/4>.

Ecnu ero yckopeHue OyzeT NIpeBOCXOAUTH Haii/leHHOe, TO,
MMpOeXaB OJWH KWJIOMETP, aBTOMOOWIb HAaOGepET OOJBIIYIO CKO-
pOCTb, MO3TOMY HaUMeHblllee HeOOXOAUMOE YCKOPEeHUE DPaBHO
5000 km/4°.

Omeem: 5000.
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Pewenue 3adauu 5 duazHocmuueckoii pabomot

PaccmoTpuMm el ofHy 3azady.
5a. [Ipu ABMKeHUU pakeThl €€ BUAVMasd JJi HeIIOABKHOTO
HabJroaTeNs JINHA, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-

KOHY
2
14
[=1ly\1-73,

rae lo =10 M — AyMHA MOKOAWEHC paKeTHl, ¢ = 3 - 10° xkM/c —
CKOPOCTb CBETA, a V — CKOPOCTh pakeTHl (B kM/c). KakoBa fomx-
Ha OBITh MUHUMAaJIbHAs CKOPOCTb PaKEeTHI, YTOOBI eé Habiogae-
Mas JyIMHA cTana He 6onee 8 M? OTBET BBIpa3UTE B KM/C.

Pemnrenue. Hatizem, IIpy Kakoi CKOPOCTHU JJIMHA PaKETHI CTa-
HeT paBHa 8 M. 3ajaya CBOAUTCA K pelleHHI0 YpaBHeHUA

/ V2
lO 1_(:_2:8

IIpY 33[aHHOM 3HAUYeHUH JJIUHBI TIOKOsIIeHcs pakeTsl [ =10 M u
M3BECTHOI BeJIMYMHE CKOPOCTH cBeTa ¢ =3 - 10° kM/c:

2 2
~ 5100 =8 © 573 =105 ©

104/1 9100 — 100

= v=%~3-105 < v =180000 xm/c.

Eciu ckopocTh 6yzZeT MpeBOCXOAWTh HAWJEHHYI0, TO JJIMHA
pakeTsl OyzeT MeHee 8 METPOB, IO3TOMY MUHUMaJIbHAsI HEOOXO-
JrMas ckopocTb paBHa 180000 km/c.

Omeem: 180 000.



TpeHupoBouHasa pabora 5

T5.1. CKOpoCTh aBTOMOOWISA, PA3TOHSIOIETOCS C MECTA CTapTa Mo
MPSIMOJIMHERHOMY OTPe3Ky MyTH JJIMHOM | (B KWioMeTpax) ¢ To-
CTOSHHBIM YCKOpeHMeM da (B KM/42), BHIYUCAAETCA 0 GpopMyrie

v =/2la.

OmpezennTe HaNMeHbIIee YCKOPEHUE, ¢ KOTOPHIM JODKEH [BU-
raTbCsi aBTOMOOWIIb, YTOOBI, ITPOEXaB OAUH KWJIOMETP, IpHobpe-
CTU cKopocTh He MeHee 110 kM/4. OTBET BHIpasuTe B KM/4>.

T5.2. CKOpOCTh aBTOMOOWJISA, PA3TOHSAIOIIEr0Cs C MECTA CTaPTa IOo
MPSIMOJIMHERHOMY OTPe3Ky MyTH JJIMHOM | (B KWioMeTpax) ¢ To-
CTOSHHBIM YCKOpeHMeM da (B KM/42), BHIUCAAETCA 0 GpopMyIie

v =/2la.

OmnpezenuTe HaMeHbIllee YCKOpeHKe, ¢ KOTOPBIM JOJDKEeH JBU-
raTbCsi aBTOMOOWIIb, YTOOBI, ITPOEXaB OAUH KWJIOMETP, Iprobpe-
CTU CKOpOCTb He MeHee 120 kM/4. OTBET BHIpasuTe B KM/4.

T5.3. CKOpOCTh aBTOMOOWJISA, PA3TOHAIOIIET0Cs C MECTA CTAPTa MO0
MPSMOJMHERHOMY OTPE3Ky MyTH JJIMHOM | (B KMIOMeTpax) ¢ Io-
CTOSHHBIM YCKOpPeHMeM da (B KM/42), BHIMUCAAETCA IO GpopMyrie

v = v/2la.

OmnpezenuTe HaMMeHbIIee YCKOpeHKe, ¢ KOTOPBIM JOJDKeH JBU-
raTbCsi aBTOMOOWIb, 4TOOBI, MpoexaB 0,9 kwiomeTrpa, mprobpe-
CTU CKOpoCTh He MeHee 90 KM/4. OTBET BhIpa3uTe B KM/4>.

T5.4. CKOpoCTb aBTOMOOWIISA, PA3TOHSIOIIErocs ¢ MeCTa CTapTa 1o
MPSMOJMHERHOMY OTPE3Ky MyTH JJINHOM | (B KWIoOMeTpax) ¢ To-
CTOSHHBIM YCKOpPeHMeM da (B KM/42), BHIYUCAAETCA IO GpopMyrie

v =/2la.

OmnpezenuTe HaMeHbIlee YCKOpeHKe, ¢ KOTOPBIM JOJDKEeH JBU-
raTbCsi aBTOMOOWIb, 4TOOBI, MpoexaB 0,8 kuwioMeTrpa, mprobpe-
cTU cKopocTh He MeHee 100 kM/4. OTBET BBIpasuTe B KM/4>.
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T5.5. Tlpu ABMXXKEeHUM pakeThl €€ BHUAWMAA [JJI1 HEIOABIXHOTO
HabJroaTeNs JINHA, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-
KOHY

VZ

[=1l\1-—=

0 2

rae lp =5 M —yMHa TOKOsIIelcs pakeTsl, ¢ =3 - 10° xkM/c—

CKOPOCTB CBeTa, a V — CKOpPOCTb pakeTHl (B kM/c). KakoBa fomx-

Ha OBITh MUHUMAaJIbHAs CKOPOCTb PAKeTHI, YTOOBI eé Habrogae-
Mas JyIMHA cTana He 6onee 4 M? OTBET BRIpa3UTE B KM/C.

T5.6. [Ipu ABMKEHUM pakeThl e€ BUAUMAs /JJI1 HEIOABIKHOIO
HabJroaTeNs JINHA, U3MepsieMast B MeTpax, COKpallaeTcs 110 3a-
KOHY

VZ

l=1\1-—=

0 2

rae lo =10 M — AyiMHa MoKoAmelcs pakeTh, ¢ = 3 - 10° kM/c —

CKOPOCTb CBeTa, a V — CKOPOCTh pakeThl (B kM/c). KakoBa fjomxk-

Ha OBITh MUHUMAaJIbHAs CKOPOCTb PAKETHI, YTOOHI eé Habmrogae-
Mas JJIMHa cTasa He 6oee 6 M? OTBET BBIpa3UTe B KM/C.

T5.7. Tlpu ABMXKEHUU paKeThl €€ BUAWMAA /i HEIOABM)XHOTO
HabJroaTeNs JINHa, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-
KOHY

2

v
2’

lzlo 1-—-

rae [ =5 M—yMHa TMOKosIeics pakeTsl, ¢ =3 - 10° kM/c —
CKOPOCTb CBeTa, a V — CKOPOCTh pakeThl (B kM/c). KakoBa fjomxk-
Ha OBITh MUHUMAaJIbHAs CKOPOCTb PAKeTHI, YTOOBI eé Habmrogae-
Masi TMHA cTasa He 6oee 3 M? OTBeT BHIPA3UTe B KM/C.

T5.8. IIpu ABMXKEHUU paKeThl e€é BHUAUMAA JJI1 HEMOABIKHOTO
HabJroaTeNs JINHA, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-
KOHY

rae [y =15 M— yIMHa TOKOALIEHCS paKeThl, ¢ =3 - 10° xM/c —
CKOPOCTbB CBeTa, a V — CKOPOCTh pakeThl (B kM/c). KakoBa fjomxk-
Ha OBITh MUHUMAaJIbHAs CKOPOCTb PAKeTHI, YTOOHI eé Habmrogae-
Masi IJTMHA cTasa He 6oee 9 M? OTBeT BBIpa3UTe B KM/C.
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T5.9. PaccrosgsHue OT HabOawogaTessA, HaxoAsmerocsi Ha Hebosb-
oM BeIcoTe h HaZ 3eMJIEM, 10 HabII0AaeMON UM JIMHUY TOPU30H-
Ta BBIYUCIIAETCA 110 hopMyiie

[ = v/ 2Rh,

rae R=6400 kM — pazuyc 3eminu. Ha kakoil HauMeHbIIell BBICO-
Te CIeAyeT pacloiaratbes HaboaaTe o, YTo6bl OH BU/ENT TOPU-
30HT Ha PAaCCTOAHUM He MeHee 4 KuioMeTpoB? OTBET BBIpA3UTe
B MeTpax.

T5.10. Paccrossuue oT HabjroZaTess, HaXOAsAIIerocss Ha Hebob-
1ok BeicoTe h HaZ 3eMJIéM, 10 HabII0AaeMON UM JIMHUY TOPU30H-
Ta BBIYUCJIAETCS 110 hopMyIie

[ = v/ 2Rh,

rge R=6400 kM — pazuyc 3emnu. Ha kakoil HavMeHbIeil BEICO-
Te CJIefyeT pacloiIarathcs HabIogaTesto, YToObl OH BUZET TOPU-
30HT Ha pacCTOAHUU He MeHee 4,8 kwioMeTpa? OTBeT BeIpasuTe
B MeTpax.
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3azayu, IPUBOSAIINE K TOKa3aTeIbHbIM
ypaBHEHHSIM WJIH HepaBEeHCTBaM.
PelliteHue 3a7la4u 6 AUArHOCTHUYECKOM PabOThHI

6. B xoze pacmaza paJuoOaKTHUBHOTO H30TONA €ro Macca
YMEHBIIAETCS MO 3aKOHY

m(t) = my-277,

rie my — HadajbHasA Macca M30Tola, t — BpeMs, Ipolle/Iiee OT
Havasa pacrnaza, T — mepuoj moiypaciaja B MUHyTax. B ja6o-
paTopuy NONY4YWIN BeILeCTBO, cofepxaliee my =40 Mr usoromna
asora-13, mepuoz nomypacnaza xkoroporo T =10 MuH. B Teue-
HUe CKOJIbKMX MUHYT Macca M30TOIa a3oTa-13 6yzeT He MeHbIIe
10 mr?

Pemenue. 3aza4a CBOAUTCA K PEILIEHUIO HEPABEHCTBA
m(t) > 10
IIpY 33JaHHBIX 3HAUeHUAX napameTpoB my =40 Mmr u T =10 MuH:

40-271° 510 = 27105972 —l—to > -2 & t < 20 MuH.

Omsem: 20.

44



Pewenue 3adauu 6 duazHocmuueckoil pabomst

PaccmoTpuMm elné ogHy 3azavy.

6a. [Ipu agrabaTryecKoM Mpoliecce A UAeaabHOTO ra3a Bhl-
MOJHAETCA 3aKOH

ka = const,
rae p (Ila) — maBieHue B rase, V — 00bEM rasa B KyOUUECKHUX
MeTpax. B xofie 3KcliepuMeHTa ¢ OJHOATOMHBIM HZE€aJbHBIM Ta-
5
3oM (1A Hero k = §) 13 HAYaJIbHOI'O COCTOSIHUA, B KOTOPOM

const = 10° Ila - M°, ra3 HaYMHAIOT CKUMaTb. Kakoil Hau6omb-
i 066éM V MOXKET 3aHUMATh ra3 MPH JaBJeHUSIX p HE MEHbIIIe
3,2-10° [Ma? OTBer BHIpa3uTe B KyOGMUECKUX METpax.

Peurenue. 3aja4a CBOAUTCS K PELIEHUIO HEPABEHCTBA

p(V) >3,2-10°

TIPY 3a/JaHHBIX 3HAYEHHAX TapaMeTpoB k=> u const=10° ITa- M°:

S
3
3/5
105V 232.10° & VA< & & (iz) o v,
Omeem: 0,125.
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TpeHupoBouHas pabora 6

T6.1. IIpu agnabaTU4ecKoM IMpoliecce AJs UAeaTbHOrO ra3a BHI-
TIOJIHAETCSA 3aKOH

ka = const,
rae p (Ila) — gaBneHue B rasze, V —o006B€M raza B KyOUYeCKUX
MeTpax. B xoze skcliepuMeHTa ¢ OJHOAaTOMHBIM HZealbHbIM ra-

5
3oM (ayna Hero k = §) 13 HAYaJIbHOI'O COCTOSIHUA, B KOTOPOM

const = 200 Ila - M°, ra3 HaYMHAIOT CKUMAaTb. Kakoii Hau60Ib-
i 066€M V MOXKET 3aHUMATh ra3 MPH JaBJeHUSIX p HE MEHbIIIe
6,25 - 10° ITa? OTBeT BbIpasuTe B KyOMYECKUX METpPax.

T6.2. [Ipu azgrabaTH4YeCKOM Ipoliecce JJis WEeaabHOTO ra3a BbI-
TOJHAETCS 3aKOH
ka = const,
rae p (Ila) — xaBieHue B rase, V — 00bEM rasa B KyOMYECKUX
MeTpax. B xoze skcrnepuMeHTa ¢ OZHOATOMHEIM H/leaJbHBIM Tra-
5
3oM (a1a Hero k = §) 13 Ha4yajJbHOT'O COCTOSAHHUSA, B KOTOPOM
const=3,2- 10*ITa- M5, ra3 HauMHaT CKUMaTh. Kakoil HanboJIb-

muii 06béM V MOXXeT 3aHUMAaTh a3 IIpY JaBIeHUsAX P He MeHbIIIe
3,125-10° I1a? OTBeT BBIpasuTe B KyOUYECKHX METpax.

T6.3. [Ipu agnabaTrdecKoM Ipolecce JJis WAEeaabHOTO ra3a BbI-
TOJIHAETCS 3aKOH

ka = const,
rae p (Ila) — maBieHue B rase, V — 00bEM rasa B KyOUUYECKHUX
MeTpax. B xozie skcmepuMeHTa ¢ TPEXATOMHBIM H/I€aJTbHBIM ra-
4
3oM (ayna Hero k = §) 13 HAYaJIbHOT'O COCTOSIHUA, B KOTOPOM

const = 10° Ila - m*, ras maumzator cxumaTh. Kakoit Han6oJb-
mwuii 06€M V MOXeT 3aHUMAaTh ra3 IPY JaBJIeHUSAX P He MEHBIIIe
1,6-10° IMa? OTBeT BEIpa3uTe B KyOUUECKUX METpax.

T6.4. IIpu agnabaTU4ecKoM Ipolecce Ay UAeaTbHOTO Ta3a BHI-
TIOJIHAETCA 3aKOH
ka = const,

rae p (Ila) — maBieHue B rase, V — 00bEM rasa B KyOMUYECKHUX

MeTpax. B xozle skcepumeHTa ¢ TPEXaTOMHBIM HZlealbHBIM ra-
4

30M (g Hero k = §) U3 HAYaJIbHOTO COCTOSTHUSA, B KOTOPOM

const=2-10° ITa-m*, ra3 HaunHatoT cxuMath. Kakoil Han6oIb-
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Tpenupogounas paboma 6

mui 06bE€M V MOXKeT 3aHUMAaTh a3 P JaBIeHUAX P He MeHbIIIe
1,25-10° ITa? OTBeT BEIpa3uTe B KyGMYECKUX METpax.

T6.5. B xoze pacnaza paZloakTHBHOI'O M30TOIA €r0 Macca YMeHb-
11aeTcs 0 3aKOHY
m(t) = my-277,

rZle my — HadajJbHasA Macca U30Tolla, t — BpeMd, IIpolle/liee OT
Havasa pacnaza, T — mepuoZ mosiypaciazia B MuHyTax. B tabopa-
TOPUM NOJIYIWIN I'a3, cofepkalinii my =40 Mr u3oTora a3ora-13,
nepuoz noiaypacnaga koroporo T =10 MuH. B TeyeHUe CKOIBKUX
MHHYT Macca U30Tomna a3ora-13 6yzeT He MeHbIIe 5 MI?

T6.6. B x0oze paciazia paZiiOaKTUBHOI'O U30TOIIA €r0 Macca YMeEHb-
IIAeTCsA 10 3aKOHY

m(t) = mg-2797,

Ile mo— HayajJbHasA Macca U30TOIla, — BpeMsd, INpollejuiee OT
Havasa pacnaga, T — mepuoj mosiypacraza B MuHyTax. B mabopa-
TOPUU MOJMYIWIN I'a3, CoZepKallnii my =16 Mr u3oToma a3ora-13,
nepuoz noiaypacnazga koroporo T =10 MuH. B TedeHMe CKOIBKUX
MHHYT Macca U30Tona a3ora-13 6yzeT He MeHbIIe 2 Mr?

T6.7.B X0Z¢€ paciiazia paAnOaKTUBHOI'O M30TOIIA €0 Macca YMEHb-
IIaeTCA I10 3aKOHY

m(t) = my-2797,

r7ile my — HadaJbHasd Macca U30Tola, t — BpeMsd, IIpolle/liee OT
Havasa pacnaga, T — Iepuoj moiypacmhaza B 4acax. B sabopa-
TOPUHU NOJIY4YWIN BelleCcTBO, cozepxKaliee m, = 80 MKI M30ToIa
HaTpud-24, nepuos monaypacnaza xoroporo T =15 4. B Teue-
HIe CKOJIbKMX YacoB Macca U30ToIa HaTpusa-24 6yeT He MeHbIIIe
10 Mxr?

T6.8. B xoze pacriazia paZlioaKTUBHOI'O U30TOIIa €r0 Macca YMEHb-
HIaeTCsA IO 3aKOHY
m(t) = my-277,

rfie my— HadajJbHasg Macca U30Tolla, t — BpeMs, Ipollejliee OT
Havasa pacmnaja, T — mepuoj mosypacinaja B MUHyTaX. B yma6o-
paTopuM MOIy4YWIH BellecTBO, coJepxkaliee my =40 Mr U30ToIa
KUCJI0poZa-15, mepuoz nosiypacnaza koroporo T =2 MmuH. B Te-
YyeHHe CKOJIBKUX MHHYT Macca M30Tomna Kucjaopoza-15 Oyzer He
MeHblie 2,5 Mr?
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OTBeTHL:
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Tpenupogounas paboma 6

T6.9. YpaBHeHue 1npoliecca, B KOTOPOM y4acTBOBAaJI a3, 3aIllKChI-
BaeTcs B BUJE

pV?® = const,

rae p (Ila) — xaBieHue B rase, V — 00bEM rasa B KyOMUYECKUX
MeTpax, a — IOJIOXKUTeIbHasd KOHCTaHTa. [Ipu KakoM HauMeHb-
IleM 3HAYeHWM KOHCTAHTHI d YMeHbIIeHNe BABoe 0ObéMa rasa,
y4acTBYIOLIETO B 3TOM IIpoliecce, IPUBOAUT He MeHee 4eM K ye-
THIPEXKPATHOMY YBEJIWNYEHUIO JaBjIeHus?

T6.10. YpaBHeHUe npoliecca, B KOTOPOM y4acTBOBAJI ras, 3amuchl-
BaeTcsd B BUZe

pV*® = const,

rae p (Ila) — gaBnenue B rasze, V — o00B€M raza B KyOUYeCKUX
MeTpax, d — IOJIOXKUTEeNbHAsA KOHCTaHTa. [Ipy KaKoM HauMeHb-
IIeM 3Ha4eHUU KOHCTAHTHI d yMeHbllIeHUe BUeTBepo 0O0béMa ra-
3a, y4JacTBYIOUIEro B 3TOM IIpollecce, IPUBOAUT He MeHee yeM
K IBYKPAaTHOMY YBEJUYEHUIO JaBIE€HUA?
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3aza4u, IPUBOAAIINE K JJOorapuPMUIECKHUM
ypaBHEHHSIM WIH HepaBEeHCTBaM.
PeliieHue 3a7la4u 7 AUArHOCTUIECKOMH pPabOThI

7. [lna oborpeBa moMeneHus, TeMIiieparypa B KotopoM T, =
=20°C, yepe3 paguaTop MPOITYCKAIOT TOPSUYIO BOAY TEMIIEpPATY-
poit T, = 60°C. Yepe3 pazuarop mpoxogut m = 0,3 Kr/c BOZHIL.
[Tpoxozs no paguaTopy paccTossHue x = 84 M, BoJa OXJIaXAaeTcs
no temneparypsl T (°C), mpuyém

L LT
xX=a » 08, T=T,
— o
rae c=4200 r-°C
I[HeHT TelwloobMeHa, a a =0,7 — mocTosHHAadA. Jlo KaKoi TeMIle-

parypsl (B rpagycax Leabcus) oxmaauTes Boga?

3o

.. B
— TEIUIOEMKOCTD BOZBI, ¥ =21 % — k03 du-

PemeHue. 3azaya CBOAUTCA K PEIIEHUIO ypaBHeHUA x = 84
IIPY 33JaHHBIX 3HAUE€HUAX TEIUIOEMKOCTU, K03dUIeHTa TeIlIo-
obMeHa 1 ITOCTOSTHHOM a:

_ cm L-Th _
x=84 & a v log, T—T, =84 <
4200-0,3 60—20 _
& 0,7 ——%7 -log, T—20 — 84 &
Slogy T =2 & —1o =4 & T-20=10 & T=30°C.

Omeem: 30.
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Pewenue 3adauu 7 duazHocmuueckoll pabomsl

PaccmoTpuMm el ofHy 3azady.

7a. Haxogsmuiica B BoZie BOZO0JIa3HBIN KOJOKOJ, COAEpKaIui
v =4 Mo Bo3AyXa IIpU AaBleHnU p; = 1,2 aTMmocepsl, Me/jIeH-
HO OITyCKAalT Ha JHO BoZ0éMA. [IpW 3TOM IPOUCXOAUT U30TEP-
MHYECKOe CKaThe Bo3zmyxa. PabGora (B MKOyiAXx), coBepIiaemas
BOZIOY TIPU CKATHUM BO3/yXa, ONPEAENAeTCS BIpaXKEHUEM

A = avTlog, %,

1

rae a=>5,75 —nocrogHHasda, T =300 K — remmeparypa Bo3ayxa,
p; (aTm) — HavasnbHOE JaBjieHUe, a p, (aTM) — KOHEYHOe /iaB-
JIeHVe BO3ZlyxXa B KoJOKose. JIo Kakoro HaubomblIero JaBieHusa
Do (B aTM) MOXKHO C)KaTh BO3ZAYX B KOJIOKOJE, €C/IU IIPU CKATUU
BO37yxa coBeplaeTcsa pabora He 6osee yem 20 700 JIxx?

Pemrenue. 3azadya CBOAWUTCA K pEILIEHUIO0 HepaBeHCTBa A <
< 20700 npu 3ajaHHBIX 3HAYEHUAX KOJINYeCTBA BO3/AyXa, ero Ha-
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Pewenue 3adauu 7 duazHocmuueckoil pabomst
YaJIbHOI'O AaBJIEHUA U TEMIIEPATYPhI, a TaKXKe IIOCTOSHHOM a:
A<20700 < avTlog, % <20700 <

N 5,75-4~300-10g2% < 20700 <
p

o log2%$3 © 0<75<8 & 0<p,<96.

Omeem: 9,6.
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T7.2

T7.3
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TpeHupoBouHas pabora 7

T7.1. [insa oborpesa moMeleHus, TeMneparypa B koropom T, =
=20°C, yepe3 paguaTop MPOIMYCKAIOT TOPSUYIO BOAY TEMIIEPATY-
poit T, =100°C. Yepe3s pazuarop mpoxoaut m = 0,4 Kr/c BOABIL.
[Tpoxozs no paguaTopy paccTosHue x =84 M, BoJa OXJIaXAaeTcs
no temneparypel T (°C), mpuyém

= a M og, 2=
x=a< log, T-T.
K . Bt
rae ¢ =4200 -~ — TeIIOEMKOCTb BOJBL, ¥ =42 5 — ko3bdu-

LIMEHT TeIuiooOMeHa, a a = 0,7 — mocTossHHasA. /o KaKoi Temile-
partypsl (B rpagycax Llenbcus) oxnaauTcs Boga?

T7.2. [Ina oborpeBa noMelleHus, TeMIleparypa B KOTopoM T, =
=15°C, yepe3 paguaTop MPOIMYCKAOT TOPSUYIO BOAY TEMIIEPATY-
poit T, = 65°C. Yepe3 paguarop mpoxoguT m = 0,6 Kr/C BOABL.
[Tpoxozsa mo paguaTopy paccTosgHue x =28 M, BoZa oxXJIaKjaeTca
no temneparypel T (°C), mpuyém

— 4 L-Ty
x=a="log, T—7,
K . Bt
rae c=4200 7r.°c — TEIIOEMKOCTD BOAb, ¥ = 63 Eroh K03 du-

LIMEHT TeIuioobMeHa, a a = 0,7 — mocTosgHHasA. /o KaKou Temie-
partypsl (B rpagycax Llenbcus) oxnaauTcs Boga?

T7.3. EMKOCTb BBICOKOBOJIBTHOTO KOHZIEHCATOpA B TeNeBU30pe
C=5-10"% ®. [TapannenpHO ¢ KOHEHCATOPOM IOJKIIOUEH pe-
3UCTOp C compoTuBieHreM R = 2-10° Om. Bo Bpemsa paGoThI
TeJIeBU30pa HalpsKeHUe Ha KoHzeHcatope U, = 18 kB. Ilocie
BHIKJTFOUEHUS TeJIeBU30pa HaIpsyKeHUe Ha KOHAeHcaTope yObIBa-
eT o 3HayeHus U (xB) 3a Bpemsa (B cexyHzax), omIpezesieMoe
BBIpaX€HUEM

Uo
t = aRClog, 37,
rie a = 1,1 —nocTtosHHasA. Onpezenure (B KWIOBOJIbTaX) Hau-
6osblllee BO3MOXKHOE HANIPsyKeHUe Ha KOHIEHCATOPe, eCITH ITOCJIe

BBIKJIFOUEHHUA TeJIeBU30pa IIpouuio He MeHee 11 c.
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Tpenupogounas paboma 7

T7.4. EMKOCTb BBICOKOBONBTHOTO KOHZIEHCATOpPA B TeNEeBU30pe
C=3-10"% ®. [TapannenbHO ¢ KOHEHCATOPOM IOJKIIOUEH pe-
3HCTOp C compoTuBieHreM R =5-10° Om. Bo Bpemsa paGoTel
TeJleBU30pa HallpskeHHe Ha KoHzeHcaTope Uy =9 kB. Tlocne BBI-
KJIIOUEeHUs TeeBU30pa HampsKeHUe Ha KOHZeHcaTope yOBIBaeT
no 3Havenuss U (kB) 3a BpeMs (B cekyHZax), ONpeeisieMoe Bbl-
paxeHueM

U
t = aRClog, UO,

rie a = 1,1 —mnocTtosHHasA. Onpezenure (B KWIOBOJIbTaX) Hau-
6osblllee BO3MOXXKHOE HANIPsyKeHUe Ha KOHIEHCATOPe, eCITU TTOCIIe
BBIKJIFOUEHUS TeJeBU30pa MPOILIo He MeHee 33 c.

T7.5. EMKOCTb BEICOKOBOIBTHOTO KOHZIEHCATOpa B TeJIeBH30pe
C=5-10"% ®. [TapannenpHO ¢ KOHEHCATOPOM IOJKIIOUEH pe-
31MCTOp ¢ compoTuBaeHHeM R = 4 - 10° Om. Bo Bpemsa pa6oThi
TeJIeBU30pa HalpskeHUe Ha KoHzAeHcaTtope U, = 6 kB. [locse BbI-
KJIIOUEHUs TeJIeBU30pa HalpsbKeHMe Ha KOHZeHcaTope yObIBaeT
no 3Havenuss U (kB) 3a BpeMs (B cekyHZaXx), ONpeAeIseMOe Bbl-
pakeHHueM

U
t = aRClog, UO,

rae a = 0,7 —mnocTtosHHasA. Onpezenure (B KWIOBOJIbTaX) Hau-
6osblllee BO3MOXXKHOE HANIPsyKeHUe Ha KOHAEHCATOPe, eCITU ITOCJIe
BBIKJIIOUEHHUA TeJIEBU30Pa MIPOIIIO He MeHee 14 c.

T7.6. EMKOCTb BBICOKOBOJIBTHOTO KOHZIEHCATOPA B TeleBU30pE
C=6-10"% ®. [TapanneNbHO C KOHEHCATOPOM IOJKIIOUEH pe-
3HCTOp C compoTuBieHreM R =5-10° Om. Bo Bpemsa paGoTel
TeJIeBU30pa HalpsxeHue Ha KoHgeHcaTope U, =8 kB. [locne BbI-
KJIIOUEeHUs TeeBU30pa HampsiKeHUe Ha KOHZeHcaTope yOBIBaeT
no 3Havenuss U (kB) 3a BpeMs (B cekyHZax), ONpezeisieMoe Bbl-
pakeHueM

Uo
t = aRClog, NiE
rae a = 0,7 —mnocTtosHHasA. Onpezenure (B KWIOBOJIbTaX) Hau-
6osblllee BO3MOXXKHOE HANIPsyKeHUe Ha KOHIEHCATOPe, eCITU TTOCIIe

BBIKJIFOUEHVA TeJIeBU30pa IIPOILIO He MeHee 42 C.
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T7.7. HaxogsAmuiics B BoZle BOAONA3HBIA KOJMIOKOJ, COZep KAl
B HayaJbHBI MOMEHT BpPeMEHHU vV = 2 MOJS BO3AyXa 00BEMOM
V1 =40 11, MeAJIeHHO OIlyCKaloT Ha JHO BojgoéMa. Ilpu aToM 1mpo-
HCXOZAUT U30TEPMUYECKOE CKATHE BO3AyXa 10 KOHEUHOTO 0O0BEMa
V,. PaboTa (B MKOY/IAX), coBepLIaeMast BOAOU IPU CXKATUU BO3ZY-
Xa, ollpeZiesiAeTcsd BEIpaXKeHueM

Vl
A= avTlog, i,
2

rae a = 5,75 —mnocrosaHHad, a T = 300 K— temmeparypa Bo3ay-
xa. Kako#t 06bém V, (B UTpax) CTAaHET 3aHUMATh BO3JYX, €CIIU
IIpU CXKaTUY ra3a 6vu1a coBepineHa pabota B 10 350 /Ix?

T7.8. Haxogsauiuiics B BoZie BOJOTIA3HBIM KOJIOKOJ, COZAep KAl
B HayaJbHBI MOMEHT BpeMeHHU Vv =4 MOJs BO3JyXa 00BEMOM
V; =60 51, MeZAsIeHHO OIIycKaloT Ha AHO Bojoéma. [Ipu sToM mpo-
HCXOZAUT U30TEPMUYECKOE CKATHE BO3ZAyXa 10 KOHEUHOTO 0O0BEMa
V,. PaboTa (B MKOY/IAX), coBepLIaeMast BOAOU IPU CXKATUU BO3ZY-
Xa, OIpeZiesIAeTCA BIpaXXeHUEM

Vi
A= avTlog, i,
2

rae a = 5,75 —mnocrosaHHad, a T = 300 K— remieparypa Bo3ay-
xa. Kakoit 06bpéMm V, (B IUTpax) CTAaHET 3aHUMATh BO3/YX, €CJIU
MIpY CKaTuM Trasa Oblia coBepiieHa pabota B 6900 JIx?

T7.9. Haxogsmuiica B BoJie BOJOJA3HBIA KOJIOKOJ, COZEPKANTAN
v =2 MOJI BO3AyXa IpHU JaBjleHuU p; = 1,5 aTMmocepsl, MeZIeH-
HO OITyCKAalOT Ha JHO BoZoéMa. IIpyU 3TOM TPOUCXOAUT U30TEDP-
MHYECKOoe CKaThe Bo3zyxa. Pabora (B MKOyIAx), coBepIIaemMas
BOZIOM TIPU CXKATHUH BO3AyXa, ONpeJesseTcs BRIpaXKeHUEM

A =oavTlog, &,
D1

rae aa=>5,75 —mnocroaHHad, T =300 K — TeMniepaTtypa Bo3gyxa,
p; (aTm) — HavanpHOe JiaBjieHUe, a p, (aTM) — KOHEYHOe /aB-
JIeHVe BO3ZlyXa B KOJOKose. JIo Kakoro HaubomblIero JaBieHusa
Do (B aTM) MOXXHO C)KaTbh BO3ZyX B KOJIOKOJIE, €CJIU TPU CXKATUU
BO3/yxa coBepluaercs pabora He 6oree yem 6900 JIx?
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Tpenupogounas paboma 7

T7.10. Haxopsauuiicsa B Bozie BOZOIA3HBIN KOJMOKOJ, COZep KAl
v = 6 MoJIell Bo3JyXa IPH JaBjeHuu p; = 2,5 atMmocdepsl, Mes-
JIEHHO OIYCKAOT Ha THO BOZ0EéMA. [IpM 3TOM IIPOUCXOAUT U30TEP-
MHYECKOe C)KaThe Bo3zlyxa. PabGora (B MKOyJsAX), cOBepIIaemMas
BOJIOl TIPY CXKaTHU BO3/yXa, ONPeAESIETCI BRIpaKEHUEM

A =oavTlog, &,
D1

rae a =5,75 —nocrogHHada, T =300 K — remiepaTypa Bo3ayxa,
p; (aTm) — HavasnbHOE JaBJeHUe, a p, (aTM) — KOHEYHOe /JaB-
JIeHVe BO3ZyXa B KOJOKoje. JIo KaKoro HauboJbIIero JaBaeHusI
D, (B aTM) MOXKHO C)KaThb BO3AYX B KOJIOKOJE, €CJIH TPU CXKATUU
BO37yxa coBepiiaeTcs pabora He 6onee yem 10 350 x?
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3azayu, IpUBOJAIME K TPUTOHOMETPUYECKUM
ypaBHEHUSM WIH HepaBeHCTBaM.
Perntenus 3aga4 8—10 AuarHoCcTUYECKOM pabOThI

8. [Tpu 6pocaHuM MsAYA IO OCTPBIM YIJIOM Q K IUIOCKOM rOpH-
30HTaJIbHOY ITIOBEPXHOCTH 3€MJIM ero BpeMs B IOJETe, BEIpaKeH-
HOe B CeKyH/laX, paBHO

2vysina
t=——
g
[Tpu xakoM HauMeHbIIeM 3Ha4eHUHU ymia o (B rpajycax) BpeM:A
B MOJIETe OyZeT He MeHbIIe 3 CEKYH[, ecau MI4 6pocaroT ¢ Ha-

YaJbHOMN CKOPOCTBIO Vo = 30 M/c? CuuTaiiTe, 4TO yCKOpEHUE CBO-
6oaHoro nagesus g =10 m/c?.

N

Il [ v

\)
0 4
%)

Pertenue. 3a7iaua CBOAUTCA K PeIlIEHUIO HEPAaBEHCTBA
t(a) =2 3

Ha HMHTepBajie (0°;90°) TIpYU 33/IaHHBIX 3HAYEHUAX HadaJTbHOU
ckopocTu Vy = 30 M/C U YCKOpEHUsA CBOOOJHOTO MaJieHus g =
=10 m/c%:

. .qi 0°<a<90°
23%%23@5111(12% — 30°<a<90°.
Omeem: 30.
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Pewenus 3adau 8—10 duaeHocmuueckoll pabomuwt

9. Ha penbcax crouT mwiardpopma. CKeHTOOPAUCT IphIraeT Ha
Heé CO CKOPOCTBIO V =3 M/C IIOZ OCTPHIM YIVIOM a K pesibcaM. OT
TOMYKa ITaTdopMa HAaYMHAET €XaTh CO CKOPOCTBIO

m
m+M

u= vcosa,

rge m = 80 Kr—wmacca ckedTbopaucra co ckedTtoM, a M =
=400 xr — macca mwratdopmsl. [Tog KakuM HanbOIBIIUM YIJIOM Q
(B rpazycax) HyXXHO IpHIraTh, YTOOB! pPa3orHaTh IIaTGopMy A0
CKopocTU He MeHee 4yeM 0,25 m/c?

Pemrenue. 3aza4ya CBOAUTCSA K PEIIEHUIO HEPABEHCTBA
u= 0,25

Ha uHTepBase (0°; 90°) mpu 3aZaHHBIX 3HAYEHUAX MACCHl CKET-
6opaucra m =80 Kr u Macce! wiatpopmsl M =400 Kr:

uz=z025 < mTMvcosaZO,ZS s
= L-B-cosa>025 =
804400 =
1 1 0°<a<90° °
= EcosaBZ — 0" <a<o60°.
Omsem: 60.
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Pewenus 3adau 8—10 duaeHocmuueckoll pabomut

PaccmoTpuMm el ofHy 3azady.

9a. TpaxTop TamuT caHu ¢ cuwioi F =80 kH, HanpaBieHHON
II0/I OCTPHIM YIVIOM O K TOPU30HTY. PaboTa TpakTopa, BEIPAKEH-
Hasd B KWIOLKOYJIAX, Ha yIacTKe AJUHON S =50 M paBHa

A =FScosa.

[Tpu KakoM MaKCHMMaJbHOM yIjie o (B rpajycax) COBepIIEHHas
pabora byzet He MmeHee 2000 k/Ix?

Peurenue. 3aa4a CBOAUTCS K PELIEHUIO HEPABEHCTBA
A = 2000

Ha wuHTepBane (0°;90°) mpU 3aZlaHHBIX 3HAYEHUAX CUIBI F =
=80 kH u gnunel oyt S =50 m:

A 2 2000 < 80-50-cosa = 2000 <

1 0°<a<90°

& cosa = o

5 0° < a<60°.

Omsem: 60.
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Pewenus 3adau 8—10 duaeHocmuueckoll pabomuwt

10. Katep momxeH mepeceyb peky mupuHod L =100 M Tax,
YTOOBI IPUYAIUTh TOYHO HAIPOTHB MecTa oTnpasieHuA. CKo-
pocTb TedeHua pexu u = 0,5 m/c. Bpema B myTtu, nsmepsaemoe
B CEKYyHZaX, PaBHO

L
t=ctga,

rZle @ — OCTPBIH yroy MEXY OChbI0 KaTepa U uHuen 6epera. [og
KaKUM MUHUMAJbHBIM YIJIOM o K 6epery Hy»KHO HalpaBUTh Ka-
Tep, 4YTOOBI BpeMs B IMyTH ObUIO He 6osbire 200 c? OTBeT gaiiTe
B rpajycax.

vV

w
—

Pemrenue. 3a7aya CBOAUTCA K PeLIeHUIO HEPABEHCTBA
L
S ctga = 200
Ha uHTepBaze (0°; 90°) mpu 3alaHHbIX 3HAYEHUAX IUPUHBI PEKU
L =100 m u ckopoctu TeyeHus u=0,5 m/c:

100 0°<a<90°

05 8 <200 & cgasl 45° < a < 90°.

Omeem: 45.
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TpeHupoBouHas pabora 8

T8.1. [Ipu 6pocaHuy MsAYa MO/, OCTPBIM YIJIOM @ K IJIOCKOW rOpH-
30HTaJIbHOM IIOBEPXHOCTU 3€MJIM €r0 BpeMd B MOJETE, BhIpaXKeH-
HOE B CEKyHZlaX, paBHO
2y,sina
t=—
8

[Tpu KakoM HauMMeHbIleM 3Ha4eHUM yria o (B rpazycax) BpeMs
B MOJIETe OyZeT He MeHbIle 2 CEKYH[, ecau MI4 6pocaioT ¢ Ha-
YaJibHOM CKOPOCThIO Vy =20 M/c? Cuuraiite, 4TO yCKOpeHUe CBO-
6oaHoro magesus g =10 m/c?.

T8.2. [Ipu 6pocaHuy M9 [0/, OCTPEIM YIJIOM Q K IUIOCKOM ropH-
30HTaJIbHOY IIOBEPXHOCTU 3€MJIM €ro BpeMd B MONETe, BhIpaXKeH-
HOE B CEKyHZlaX, paBHO

_ 2vysina

I 4
[Tpu xakoM HauMeHbIIeM 3Ha4eHUU yria o (B rpajycax) BpeM:A
B nosére OyzZeT He MeHbIle OJHOM CEKYHJBI, eCId MI4 6pocaroT
€ HayaJbHOM CKOPOCThIO Vy =10 Mm/c? CuuTtaiite, YTO yCKOpeHUe
cBo6oaHOro najgenus g =10 m/c2.

T8.3. IIpu 6pocaHmu MsI9a MOJ OCTPBEIM YIJIOM @ K IUIOCKOM ropH-
30HTaJIbHOM IOBEPXHOCTU 3€MJIM €r0 BpeMd B MOJETe, BhIpaXKeH-
HOE B CeKyH/laX, PaBHO
2y,sina
t e .
g
[Tpu kakoM HamMeHbIIeM 3HauYeHUH yIia o (B rpazycax) Bpe-
Ms B nosnére GyzeT He MeHblne 1,5 cekyHZ, eciu M4 6pocaroT
C HayaJbHOM CKOPOCTBIO Vy =15 m/c? CuuraliTe, 4TO yCKOpeHUe
cBo6oaHOro majenus g =10 m/c2.

T8.4. [Ipu 6pocaHuy MIYa IO/, OCTPBHIM YIJIOM Q K IUIOCKOM ropH-
30HTaJIbHOY IIOBEPXHOCTH 3€MJIM ero BpeMs B IOJETe, BEIpaKeH-
HOe B CeKyH/laX, paBHO
2y, sina
t= —
g
[Tpu xkakoM HauMeHbIIeM 3Ha4YeHuH yIia o (B rpazycax) Bpe-
Ms B monére OyzeTr He MeHbIe 1,6 ceKyHA, ecau MA4 OpocaroT
C HayaJbHOM CKOPOCTBIO Vy =16 M/c? CuuTaiiTe, YTO yCKOpeHUe
cBo6oaHOro Majenus g =10 m/c?.
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T8.5. TpakTop Tamut caHu c cwio F =50 xH, HampaBieHHOU
II0/I OCTPHIM YIVIOM O K TOPU30HTY. PaboTa TpaKTopa, BEIPAKEH-
Has B KWIOMKOYJIAX, HA y4acTKe AauHON S =120 M paBHa

A = FScosa.

[Ipy KakoM MaKCHMajbHOM yrie o (B rpajycax) COBepIIEHHAas
pabota Oyzet He MeHee 3000 k/Ixk?

T8.6. TpakTop Tamut canu c cwiolt F =100 kH, HanpaBieHHON
IO/ OCTPHIM YIVIOM O K TOPU30HTY. PaboTa TpaKTopa, BEIPAKEH-
Has B KWIOMKOY/IAX, HA ydacTKe JJIuHON S =50 M paBHa

A =FScosa.

[Tpu KakKoM MaKCHMMaJbHOM yIjie o (B rpajycax) COBepIIEHHas
pabota 6yzetr He MeHee 2500 K/Ixk?

T8.7. TpakTop TamwmT caHu c¢ cuioit F =100 xH, HanpaBieHHON
IO/l OCTPHIM YIJIOM @ K TOPU30HTY. PaboTa TpaKTopa, BEIpaKEH-
Has B KWIOMKOY/IAX, HA ydacTKe JIuHON S =60 M paBHa

A =FScosa.

[Tpu KakoM MaKCHMMaJbHOM yIjie a (B rpajycax) COBepIIEHHas
pabora byzet He MeHee 3000 K/IK?

T8.8. TpakTop TamuT caHu c cwioi F =70 xH, HanpasieHHOH
IO/ OCTPHIM YIJIOM @ K TOPU30HTY. PaboTa TpaKTopa, BEIpasKeH-
Had B KWIOLKOYJIAX, Ha y4acTKe AjgnHoN S =100 M paBHa

A = FScosa.

[Tpu KakoM MaKCHMMaJbHOM yIjie o (B rpajycax) COBepIIEHHas
pabora byzer He MeHee 3500 K/[x?

T8.9. Ha penbcax crout mwiardpopma. CKeHTOOPAUCT IphIraeT Ha
He€ CO CKOPOCTBIO V =5 M/C IIOZ OCTPHIM YIVIOM o K pesibcaM. OT
TOTYKA ITaTdopMa HauMHAET €XaTb CO CKOPOCTHIO

u= vcosa,

m
m+M
rae m = 80 Kr—wmacca ckedTbopaucTa co ckedToM, a M =
=420 xr — macca mwiatdopmsl. ITog KakuM HanbOIBIINUM YIJIOM Q
(B rpazsycax) HY)XKHO INpBIraTh, YTOOBI pPa3oTHATH ILIATGOPMY A0
CcKOpocTH He MeHee yeM 0,4 m/c?
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T8.10. Ha pesnbcax crouT mratdopma. CKEUTOOPAMCT MpHITaeT Ha
Heé CO CKOpPOCTbIO V =6 M/C 107, OCTPBIM YIVIOM @ K penbcaM. OT
TOMYKa IaTdopMa HauMHAEeT eXaTh CO CKOPOCTHIO

u= vcosa,

m
m+M
rme m = 75 Kr—wmacca ckedtbopaucrta co ckeidtom, a M =
=375 kr — macca mwiatdopmsl. ITog KakuM HanboIbIIUM YIJIOM A
(B rpazycax) Hy>KHO IpHIraTh, YTOOB! Pa3orHaTh IUIATGOPMY L0
CKOpoCTH He MeHee 4yeM 0,5 m/c?

T8.11. Ha penbcax crout mwiardpopma. CKEHTOOPAUCT MpHITaeT Ha
Heé CO CKOpPOCTBIO V = 3,2 M/C 10/, OCTPBIM YIJTIOM Q K pejbCcaM.
Or Tomuka wiargopMa HAYMHAET €XaTh CO CKOPOCTHIO

u= vcosa,

m
m+M
rge m = 75 Kr—wmacca ckedrbopaucra co ckedrom, a M =
=325 kr — macca mratdopmsl. ITog KaKUM HauOOIBIINUM YTJIOM A
(B Tpagycax) Hy»KHO NpHITaTh, YTOOBI pa3orHAaTh IIATGOPMY 0
CKOpoCTHU He MeHee 4yeM 0,3 m/c?

T8.12. Ha penbcax crout mwiathopma. CKeUTOOPAMCT MphIraeT Ha
He€ CO CKOPOCTBIO V =5 M/C IIOZ OCTPHIM YIVIOM o K pesibcaM. OT
TOTYKA ITaTdopMa HaYMHAET €XaTh CO CKOPOCTHIO

u vcosa,

_ m
T m+M
rge m = 80 Kr—wmacca ckedrbopaucra co ckedroMm, a M =
=320 kr — macca wiatpopMsl. [Tog KaKUM HAUOOJBIITUM YTJIIOM
(B rpazycax) Hy>KHO IIpHITaTh, YTOOB! Pa3orHaTh IUIATGOPMY L0
CKOpOCTH He MeHee yeM 0,5 M/c?

T8.13. KaTep fomkeH nepeceyb peky mrprHoi L =80 M Tak, 4To-
OBl IPUYAIUTh TOYHO HAMPOTUB MecTa OTHpaBieHus. CKOPOCThb
Te4eHUs peku u = 2 M/c. Bpems B IIyTH, U3MepsAeMoe B CEKyHaX,
paBHO
L
t=-ctga,

TZle @ — OCTPBIH yToI MeXAy OChlo KaTepa U JWHUel 6epera (cMm.
puc. Ha c. 59). [lox KaKuM MUHHUMAJIbHBEIM YIJIOM & K Oepery HyX-
HO HaIlpaBUTh KaTep, 4ToOBI BpeMs B ITyTH ObUI0 He 6osbie 40 c?
OTBeT faiiTe B rpagycax.
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T8.14. Kartep fo/mkeH niepeceub peKy IKUpUHON L =70 M Tak, 4To-
OBl IpUYaJIUTh TOYHO HAIIPOTHB MecTa OTIpaBieHUs. CKOpOCTh
TedeHUA pexku u=0,5 M/c. Bpema B yTH, u3MepsAeMoe B CEKYH-
Jlax, paBHO

L
t=-ctga,

TZle @ — OCTPBIH YTolI MeXAy OChlo KaTepa U JuHUel 6epera (cMm.
puc. Ha c. 59). [lox KaKUM MUHHUMAJIbHEIM YIJIOM @ K Oepery HyX-
HO HaIIPaBUTh KaTep, YTOOkI BpeMs B IIyTH ObLIO He 6ombiie 140 c?
OTBeT faiiTe B rpagycax.

T8.15. KaTep nomkeH Iepeceub peKy mmpuHoil L =120 M Tak,
YTOOBl MPUYAIUTh TOYHO HATPOTUB MecTa oTnpasieHus. Cko-
pocTb TedeHudA pexku u = 0,6 M/c. Bpema B myTu, usmepsemoe
B CEKyH/laX, PaBHO

L
t=-ctga,

rZle & — OCTPHIN YTOJI MEX/Y OChIO KaTepa U JInHuel 6epera (cMm.
puc. Ha c.59). Tlog KakMM MUHUMAaJbHBIM YIJIOM & K Oepery
HYKHO HaIpaBUTh KaTep, YTOOGH BpeMs B MyTH OBUIO He GOJbIie
200 c? OTBer zaliTe B rpajycax.

T8.16. KaTep fomkeH nepeceysb peKy MMPUHON L =75 M Tak, 4TO-
6Bl IpUYaIUTh TOYHO HAINIPOTHB MecTa OTIpaBieHUs. CKOpOCTh
TedeHUA pexku u=0,5 M/c. Bpema B IyTH, u3MepsAeMoe B CEKYH-

JiaxX, paBHO
L

t=-ctga,
TZle @ — OCTPBIH YTolI MeXAy OChlo KaTepa U JuHUel 6epera (cMm.
puc. Ha c. 59). [Toz KaKUM MUHUMAJIBHEIM YIJIOM @ K Oepery HyX-
HO HaIPaBUTh KaTep, YTOOBI BpeMs B IyTH ObUTO He bosbIie 150 ¢?
OTBerT faiiTe B rpagycax.

T8.17. JlaT4uK CKOHCTPYHPOBAH TaKUM 0O6pa3oM, UTO ero aHTeH-
Ha JIOBUT PaZMOCUTHAJ, KOTOPHIN 3aTeM IIpeobpasyeTcs B JeK-
TPUYECKUN CUTHAJI, U3MEHAIOUNNCA CO BpeMeHeM I10 3aKOHY

U = Uy sin(wt+ ),

rae t—BpeMmda B cekyHzax, ammuryaa U, =2 B, dactota w =
=150°/c, daza ¢ =—30°. JlaTuuK HACTPOEH TAK, YTO €CJIU HATIPS-
J)KeHHe B HEéM He Huxe 1 B, 3aropaerca nammnouka. Kakyro gacTtb
BpeMeHHU (B IIPOLIeHTax) Ha MPOTKeHUU NTePBOM CeKYH/IbI ITOCIe
Havasia paboTHI JaMIIOYKa OyzeT ropeThb?
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T8.18. /laTunK CKOHCTPYHUPOBAH TaKUM 06pa3oM, YTO ero aHTeH-
Ha JIOBUT PaJMOCHUTHAN, KOTOPHIN 3aTeM IIpeobpasyeTcs B JeK-
TPUYECKUU CUTHAJ, U3MEHAIOUINNCA CO BpeMeHeM I10 3aKOHY

U = Uy sin(wt+ ),

rae t—BpeMda B CeKyHZaX, amiuuryaa U, =2 B, dactora w =
=240°/c, daza ¢ =—30°. [JaTurK HaCTPOEH TaK, YTO ECJIU HATIPs-
J)KeHHe B HEM He Huxe 1 B, 3aropaerca nammnouka. Kakyro gacTtb
BpeMeHU (B IIpOIleHTaxX) Ha IPOTHKEHNUU [1IepBOY CEKYHZBI I10CIe
Havasia paboTHI JaMITOYKa OyZEeT TOpeTh?

T8.19. OueHb NErKUi 3apsXKeHHBIM MeTaIM4eCKUi IIapuK C 3a-
pagoM q=2- 10~° K1 ckaThIBaeTCs MO TIAAKOM HAKIOHHOMN IIIOC-
KOCTHU. B MOMEHT, KoI7la ero CKOpocCThb cocTaBysgeT v =6 M/c, Ha
Hero HayMHaeT JeNCTBOBATh IIOCTOSHHOe MarHUTHOE Iojie, BeK-
TOP UHAYKIUU B KOTOPOTO JIEXXUT B TOM K€ IUIOCKOCTU U COCTaB-
JIAeT yToJl @ C HallpaBjleHHueM /JBIDKeHUA MIapuKa. 3HaueHue UH-
Aykimy ong B=5-1073 Tn. [Ipu aToM Ha IIApUK JAeHCTByeT CH-
Ja JlopeHIia, HanpaBleHHasA BBepX MepIeHANKY/IAPHO IVIOCKOCTU
u paBHasa F;=qvBsina (H). [Ipu kakoM HavMeHbIlIeM 3Ha4YeHUN
ymia a € [0°; 180°] mapuk oTOPBETCS OT MOBEPXHOCTH, €CIIH IS
3TOTO HYXHO, 4To6bI cuia Fy; 6buta Gosbmie 3 - 1078 H?

T8.20. OueHb JIETKUY 3apsKEHHBIN MeTa/NIMYeCKU MapuK C 3a-
pagoMm q=>5- 10~° K1 ckaThIBaeTCs MO TIAAKOM HAKIOHHOMN II0C-
KOCTH. B MOMeHT, Korzia ero cKopocTb COCTaBisAeT v =6 M/c, Ha
Hero HayMHaeT JeNCTBOBATh IIOCTOSHHOE MarHUTHOE Iojie, BeK-
TOP UHAYKIUU B KOTOPOTO JIEXXUT B TOM K€ IUIOCKOCTU U COCTaB-
JIAET YTOJl @ C HallpaBjJeHueM JBIDKeHUA NIapuKa. 3HaueHue WH-
AyKimy ong B=6-1073 T [Ipu 3ToM Ha IIApUK JefCTByeT CH-
Ja JlopeHIla, HanpaBjIeHHasA BBepX NepIeHANKY/IAPHO IVIOCKOCTU
u paBHas F;=qvBsina (H). [Ipu kakoM HavMeHbIlIeM 3Ha4YeHUN
ymia a € [0°; 180°] mapuk oTOPBETCS OT MOBEPXHOCTH, €CIIH IS
3TOTO HYXHO, 4T06bI cunia Fy; 6buta 6osbire 9-1078 H?
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Omeemamu Ha 3a0aHUsl NPOBEPOUHBLX pabom JONNHCHbL ObIMb
uesible UUCAA UMU KOHeUHble decsimuuHble 0pobu. EQuHUUbL
U3MepeHUIl 8 OMBembl NUCAMb He HYHCHO.

J1.1. TIpu temmnepatype 0°C pesnbc umeeT Anuny [, =15 M. IIpu
BO3pacTaHUU TeMIIePATyphl IIPOUCXOAUT TEIUIOBOE PacCIIXpeHHe
pesbca, U ero JJIMHa, BEIpaXXKEHHAA B METPax, MEHAETCA 110 3aKOHY

() =,0+a-t),

rae a=1,2-10"° (°C) ! — koadPuUIHEHT TeIIoBoro paciupe-
Hus, t° — TeMmeparypa (B rpaaycax Llenbcus). [Ipu kakod TeM-
repaType peJbC yAIUHUTCA Ha 9 MM? OTBeT BbIpasuTe B rpagycax
Lenbcus.

[1.2. 3aBucuMocCTh 06BbEMa CIIpoca q HA MPOAYKIIUIO MPEeANPHs-
THUA-MOHOIIOJNIKUCTA OT IieHH! p (ThIc. py6.) 3agaérces GopMysIoi:

q =130—10p.

BeIpyuka mpeanpuATus 3a Mecsdl r (B TeIC. py0.) ompezenser-
ca Kak r(p) =q - p. Oupezenure MakKCUMaJbHBIN YPOBEHb Ife-
HBI D, IPU KOTOPOM MeCSTYHasA BBIPy4YKa r'(p) COCTaBUT He MeHee
360 TrIC. py6. OTBET IPUBEAUTE B THIC. PYO.

J1.3. Ha Bepdu MHKEHEPH MPOEKTUPYIOT HOBBI ammapar Ay
MOTPYKEHUA HAa HeOoblve TTyOuHbl. KOHCTPYKIIMSA HMEET Ky-
6udeckyo GpopMy, a 3HAUUT, CWIa ApXUMeZa, AeUCTBYIOIAs Ha
ammapar, 6yzeT onpeAensaTbcs mo GopMmyrie:
- 3
Fp = pgl®,
rae p = 1000 kr/m> — IIOTHOCTb BOZBI, | — IMHEHHBIA pasMep
ammapaTta B MeTpax, a § — YCKOpeHUe cBOOOAHOro nasieHus (cuu-
tatite g=9,8 H/kr). KakoBbl MOTyT ObITH MaKCHMaJIbHbIE TUHEH-
HBle pa3Mephl almapara, YToObl 00eCIIeYUTh ero SKCIUTyaTallUuo

B YCJIOBHAX, KOI7ZIa BBITAJKUBAIOIIAA CUjIa NPU IOTPY:KeHUU He
6yzet mpeBocxoauTh 78,4 H? OTBeT BRIpa3uTe B METPaX.

J1.4. JInsa monydeHUs Ha 3KpaHe YBEJIMYEHHOTO H300pakeHUs
JIAaMITOYKU B J1abOopaTopuu WCIIONb3yeTcs cobuparolnas JUH3a
¢ aBHBIM QoKycHEIM paccrosHueM f =40 cm. PaccrosiHue d;
OT JIMH3HL 10 JIAMIIOYKHA MOXKeT U3MEHATbCA B Ipezenax oT 40
no 60 cM, a paccrosgHue d, OT JIMH3HI 0 9KpaHa — B Ipefierax
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oT 200 1o 240 cM. M3o6pakeHre Ha oKpaHe OyzAeT YETKUM, eCIU
BBITIOJIHEHO COOTHOIIEHUE
1 1 1
4T, TF
1 2 f
VKaxuTe, Ha KAKOM HaUMeHbBIIEM PACCTOSHUU OT JIMH3bI MOXXHO
IIOMECTHUTD JIAMIIOUKY, YTOOBI €€ m3o6pakeHue Ha SKpaHe ObLIO
yéTkuM. OTBeT BeIpasuTe B CAHTUMETpax.

[11.5. CKOpoCTh aBTOMOOWJIS, pA3TOHAIOIIEr0Cs C MECTA CTAPTa MO0
MPSMOJMHERHOMY OTPe3Ky MyTH JJINHOM [ (B KWIoMeTpax) ¢ Io-
CTOSHHBIM YCKOpeHUeM a (B KM/42), BHIYUCAAETCA IO GpopMyrie

v =/2la.

OmnpezsennTe HauMeHbIIIEe YCKOPeHUE, C KOTOPBIM JO/KEH JABU-
raTbCs aBTOMOOWIb, YTOOBI, mpoexas 0,4 kuioMeTpa, Ipuobpe-
CTH CKOpOCTb He MeHee 100 kM/4. OTBET BbIpasuTe B KM/4°.

J1.6. TIpu agrabaTUveCcKOM IIpoliecce /s UeaabHOTO ra3a BhI-
TIOJTHAETCS 3aKOH

ka = const,

rae p (Ila) — maBieHue B rase, V — 00bEM rasa B KyOMUECKHUX
MeTpax. B xozle skcrepuMeHTa ¢ TPEXATOMHBIM H/IeaJbHBIM Ta-

4
3oMm (ayna Hero k = §) 13 HAYaJIbHOI'O COCTOSIHUA, B KOTOPOM

const=1,6-10° ITa- M*, ra3 HaUMHAIOT CKUMaTh. Kakoi Hau60b-
i 066€M V MOXKET 3aHUMATh ra3 MPH JaBJeHUSIX p HE MEHbIIIe
6,25-10° I1a? OTBeT BHIpasuTe B KyGHYECKUX MeTpax.

A1.7. [Insa oborpesa IOMeIIeHNs, TeMIlepaTypa B KOTopoM T, =
=25°C, yepe3 paguaTop MPOIMYCKAOT TOPSUYIO BOAY TEMIIEPATY-
poit T, =49°C. Yepe3 paguarop npoxogut m = 0,3 Kr/c BOABI.
[Tpoxozsa no paguaTopy paccTosgHue x =66 M, Boja oxXJIaKjaeTca
no temneparypel T (°C), npuyém

Y;_Tn

x=aLlog, 2=
R

_ PAGS
rae c=4200 o °C

LIMEHT TeioobMeHa, a a = 1,1 — nmocTtostHHAasA. Jlo KaKoH TeMIie-
partypsl (B rpagycax Llenbcus) oxnaauTcs Boga?

.. B
— TEIUIOEMKOCTD BOZEHI, ¥ =21 —é — ko3¢ du-
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[11.8. [Tpu 6pocaHny MAYa MO OCTPHIM YIJIOM ¢ K TUIOCKOU ropH-
30HTaJIbHOU ITIOBEPXHOCTH 3€MJIM ero BpeMs B IOJETe, BEIpaKeH-
HOe B CeKyHZaX, paBHO

f— 2y, sina
g

[Ipy kakOM HavWMeHbIIEM 3HaueHUU yriaa a (B rpagycax) Bpe-
M B monéTe OyZeT He MeHbllle 2,4 CeKyH/BI, €CTH MY 6pocaroT
C Ha4aJIbHOM CKOPOCTBIO Vy = 24 M/c? C4MUTaiiTe, YTO yCKOpEHUE
cBo6oaHOro najgenus g =10 m/c?.

[1.9. Tpaktop TamuT caHu ¢ cwioi F = 80 kH, HanmpaBieHHOU
IO/l OCTPHIM YIJIOM @ K TOPU30HTY. PaboTa TpaKTopa, BEIpaKEH-
Hasd B KWIOLKOYJ/IAX, Ha y4acTKe AjnHoN S =80 M paBHa

A =FScosa.

[Ipy KakoM MaKCHMalbHOM yrie o (B rpajycax) COBepIIEHHAas
pabota Oyzet He MeHee 3200 k/x?

[11.10. KaTep fomkeH nepeceyb peKy MMUpHUHOU L =60 M Tak, 4To-
6Bl IpUYaIUTh TOYHO HAIIPOTHB MecTa OTIpaBieHUs. CKOpOCThb
TedeHUA pexku u=0,3 M/c. Bpema B IyTH, u3MepsAeMoe B CEKYH-
JlaX, paBHO

L
t=ctga,

rZle & — OCTPHIN YTOJI MEX/Y OChIO KaTepa U JInHuel 6epera (cMm.
puc. Ha c.59). Ilog KakMM MHUHUMAaJbHBIM YITIOM o K Oepery
HYKHO HaIpaBUTh KaTep, YTOOH BpeMs B MyTH OBUTO He GOJbIie
200 c? OTBer zaliTe B rpajycax.
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[2.1. 3aBucuMOCTh 006bEMa CIIpoca q HA IPOAYKIHIO MPEeANPHs-
THA-MOHOIIOJNIKCTA OT IIeHHI p (ThIC. pyb.) 3azaércsa popmysnom:

q=75—5p.

BeIpyuka mpeanpuATUs 3a Mecsdln r (B ThIC. py0.) ompezenser-
ca kak r(p) =q - p. Onpegenure MakCHMaJbHBIA YPOBEHb Ile-
HBI p, IPU KOTOPOM MeCSYHast BEIpy4YKa 1'(p) COCTABUT He MeHee
270 TBIC. pyd. OTBET IpUBEAUTE B THIC. PYO.

[12.2. Eciy focTaToyHO GBICTPO BpamaTh BeJEPKO C BOAOM Ha Be-
PEBKe B BePTUKAJIBHOM IIOCKOCTH, TO BoZAa He OyZieT BEUINBATHCS.
[Tpu BpaleHuy BeZiépKa cua ZaBjieHNsa BOABI Ha THO He OCTaéTcA
IIOCTOAHHOM: OHAa MaKCcUMaJlbHa B HIDKHel TOUKe ¥ MUHUMAaJbHa
B BepxHeil. Boza He OyzeT BEUIMBAThHCSA, €CJIU CUJIA €€ 1aBjieHUs Ha
[HO OyZleT IONOXKUTENTbHON BO BCEX TOUYKAX TPAEKTOPUU, KpOMe
BEPXHEH, TZle OHA MOXXET ObITh PAaBHOM HyJI0. B BepxHell TOuke
cwIa JlaBjieHus, BEIpakeHHasA B HbIOTOHAX, paBHa

- n(f-s)

rfe m— mMacca BOAbl B KWIOI'PAMMax, vV — CKOPOCTb [BIKEHUA
BeiépKa, L — /yinHa BEPEBKU B METPAX, § — YCKOpeHUe cBOOOz-
Horo nazeHus (cuutaiite g =10 M/c?). C KaKoil MUHUMAJIbHOMN
CKOPOCTBIO HAJI0 BpallaTh BeEPKO, YTOOBI BOZA HE BBUIMBAJIACD,
ecJIy J/IHa BepéBKU paBHa 1,6 M? OTBeT BbIpasuTe B M/C.

[2.3. [lna onpenenenus 3bGeKTUBHON TeMIIepaTyphl 3BE3J HC-
IOJIB3YI0T 3aK0H CredaHa—BoIbIIMaHa, COITIaCHO KOTOPOMY MOIII-
HOCTb U3JIy4YeHUA HArpeToro rejna P, usmepseMas B BaTTax, IIpH-
MO IIPOIIOPLMOHANIbHA IUIOIAAY €r0 TOBEPXHOCTH U YeTBEPTOU
CTeleH! TeMIepaTyphl:

P =oST%,

BT
K — IIOCTOSIHHAA, IUIOWAJb S U3MeEpAeTCA

e 0 =5,7-1078 >
M2 -

B KBaZ[paTHBIX MeTpax, TeMneparypa T — B rpagycax KeiabBuHa,

a MOIIHOCTb P — B BaTTax. I13BeCTHO, YTO HEKOTOpasd 3Be37a UMe-

1
eT IIOmaAb NOBEPXHOCTH S = To= - 10%° M2, a usnyyaemas ero

MOIIHOCTh P He MeHee 4,56 - 10%° Br. OrnpezennTe HAUMEHBIIYIO
BO3MOXXHYIO TeMIlepaTypy 3ToM 3Be3/ibl. [IprBeauTe OTBET B rpa-

Aycax KenbBuHa.
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Juaznocmuueckas paboma 2

[2.4. Tlepen oTIIpaBKOI TeIIOBO3 U3/aJ I'YZOK C YaCTOTOU fy =
=390 T'u. YyTh mo3xe M3Jaj I'yA0K MOAbE3KAIOMINHN K 1aTdhop-
Me TeIuioBOo3. M3-3a a¢ddekTa Jloruiepa yacToTa BTOPOTO I'yaka f
60JIbIIIe TIEPBOTO: OHA 3aBUCUT OT CKOPOCTH TEILIOBO3a O 3aKOHY

fo
f(v) = Vo

1 - =

c
r/le ¢ — CKOPOCTbB 3ByKa B Bo3Zyxe (B M/c). UesoBeK, CTOAMINN Ha
wiaTdopMe, pa3inudaeT CUTHAJIBI IT0 TOHY, €CIV OHU OTIMYAIOTCSA
He MmeHee 4yeMm Ha 10 I'm. OmpegenuvTe, ¢ KaKOH MHUHUMAJbHOU
CKOPOCTBIO TIpUOIIIKaICA K IIaTPOopMe TEIIOBO3, ECIU YeJIOBEK

CMOT pasIu4YUTh CUTHAMIHL, a ¢ =320 M/c. OTBET BbIpasuTe B M/C.

J2.5. Tlpu ABM>KEHUM paKeThl e€ BUAMMAd [ HeMOJBIXKHOIO
HabJTIoaTeNs JIMHa, U3MepsieMast B MeTpax, COKpalaeTcs 1o 3a-

KOHY
[ 2
v
lzlo 1_(:_2’

rae [y =25 M— yInHA TTOKOALIEHCS PaKeThl, ¢ =3 - 10° xM/c —
CKOPOCTbB CBETa, a V — CKOPOCTh pakeThl (B kM/c). KakoBa J10/mk-
Ha OBITh MUHUMAaJbHAs CKOPOCTb PAKeTHI, YTOOBI eé Habirozae-
Masi IJTMHA cTasa He 6oree 24 M? OTBET BBIPA3UTE B KM/C.

J12.6. B xome pacmaza paZinOaKTUBHOTO H30TOMA €ro macca
YMeHbIIIaeTCcsA 10 3aKOHY

m(t) = my-297,

rfie my— HadajJbHasg Macca U30Tolla, t — BpeMs, Ipollejliee OT
Havasa pacmnaja, T — mepuoj mosypaciaja B MUHyTaX. B yma6o-
paTopuu MOMy4YWIu BEeLecTBO, cofepxalee my= 20 MI u30ToIa
KUCJI0poZa-15, mepuoz nomypacnaza koroporo T =2 MmuH. B Te-
YyeHHe CKOJMBbKUX MHHYT Macca M30Tomna Kucjaopoza-15 Oyzer He
MeHbuie 10 Mr?

J12.7. Haxopsamuiicsa B BoJie BOZOMIA3HBIN KOJIOKOJ, COZAEpPKaIIUi
B HayaJbHBI MOMEHT BpPeMEHHU Vv = 2 MOJS BO3AyXa 00BEMOM
Vi =18 11, MmefJIeHHO OITyCKaroT Ha AHO Bogoéma. IIpu aTom mpo-
HCXOZAUT U30TEPMUYECKOE CKATHE BO3AyXa 10 KOHEUHOTO 0O0BéMa
V,. PaboTa (B mxoysx), coBepuiaeMas BOJOU IPU CKATUU BO3ZY-
Xa, ollpeZiesiAeTcs BEIpaXeHueM

Vi
A= avTlog, i,
2
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J12.6
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J12.8

A2.9

712.10

O6paser; HaUCaHUA:

Juaznocmuueckas paboma 2

rae a =9,15 —mnocrosaHHad, a T = 300 K— remiepaTypa Bo3ay-
xa. Kako#t 06bém V, (B UTpax) CTAHET 3aHUMATh BO3JYX, €CIU
IIpM CXKaTUU ras3a ObUia coBepiueHa pabota B 10 980 /Ix?

[12.8. IIpu 6pocaHuy MsT4a MOZ OCTPHIM YIJIOM ¢ K IUIOCKOU TOPHU-
30HTaJIbHOM ITIOBEPXHOCTU 3€MJIM €r0 BpeMd B MOJNETe, BhIpaXKeH-
HOE B CeKyH/laX, PaBHO

f= 2v,sina
g

[Ipy kakoM HauWMeHbIlIeM 3HaUYeHUU yriaa o (B rpagycax) Bpe-
Ms B nosnére GyzeT He MeHblne 1,9 cekyHZ, eciu M4 6pocaroT
€ Ha4yaJbHOM CKOPOCThIO Vy =19 Mm/c? Cuutaiite, YTO yCKOpeHUe
cBOGOZAHOTO TIazeHus g =10 M/c?.

[2.9. Ha penbcax crout miardopma. CkeHTOOPANCT IpHITaeT HA
He€ CO CKOPOCTBIO V =8 M/C IIOZ OCTPHIM YIVIOM o K pesibcaM. OT
TOTYKA ITaTdopMa HauMHAET €XaTh CO CKOPOCTHIO

u vcosa,

m
T m+M
rge m = 70 Kr—wmacca ckedtbopaucra co ckedroMm, a M =
=490 xr — macca mwiatdopmsl. ITog KakuM HanbOIbIIUM YIJIOM A
(B Tpagycax) Hy»KHO NpHITaTh, YTOOBI pa3orHaTh IIATGOPMY 0
CKOpOCTH He MeHee yeM 0,5 M/c?

[12.10. KaTtep fomxeH nepeceyb peKy MMpUHOH L =90 M Tak, 4To-
OBl IPUYAIUTh TOYHO HAINIPOTHUB MecTa OTIpaBieHUs. CKOpOCThb
Te4eHUd pexku u=1,5 M/c. Bpema B IyTH, U3MepsAeMOe B CEKYH-
JlaX, paBHO

L
t=-ctga,

rZle & — OCTPHIN YTOJI MEX/Y OChl0 KaTepa U JIuHueH 6epera (cMm.
puc. Ha c. 59). [Toz KaKuM MUHHUMAJIbHEIM YIJIOM & K Oepery HyX-
HO HaIlpaBUTh KaTep, 4YTOOBI BpeMs B ITyTHU OBLTO He Gosblie 60 c?
OTBeT zaiiTe B rpazycax.
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JuarHoctudeckas pab6ora 3

[3.1. IIpu Temnepatype 0 °C penbc umeet aauny Ly =20 M. [Ipu
BO3pacTaHUU TeMIIepaTyphl IIPOUCXOAUT TEIUIOBOe paclIipeHue
peJbca, U ero JJIMHa, BRIpaXkKeHHAasdA B MeTpax, MeHsAeTcsA 110 3aKOHY

() =,0+a-t),
rae a=1,2-10"° (°C)~! — koadpdunreHT TermIoBoro pacimupe-
Hus, t° — Temmepatypa (B rpazaycax Ilenbcus). [Ipu Kakoi TeM-
mepaType pesbC YAJIUHUTCSI Ha 6 MM? OTBET BBIpa3uTe B Ipajycax
Lenbcus.

13.2. Eciu ;ocTaTOYHO GBICTPO BpamiaTh BeAEPKO C BOAOM Ha Be-
PEBKe B BEPTUKAIbHOM IUTOCKOCTH, TO BoZia He Oy/IeT BBUIMBATHCS.
[Ipu BpaieHUY BeI€épKa Cula AaBJeHU BOABI Ha IHO He OCTaETCA
MMOCTOSTHHOM: OHa MaKCUMaJbHA B HIDKHEHN TOYKe M MUHHMAaIbHa
B BepxHel. Bozia He OyzieT BBTMBATHCS, ECJIU CUJIA €€ JaBJIeHUs Ha
HO OyZeT MOJIOKUTETHHOM BO BCEX TOUKAX TPAEKTOPUH, KPOMeE
BEpXHEH, TZie OHa MOXeT ObITh paBHOM HyI0. B BepxHell Touke
cuia jaBlaeHus, BhIpakeHHasd B HbIOTOHAX, paBHA

2
v
P=m (f — g) S
re m— mMacca BOAbl B KWJIOIpaMMaX, V — CKOPOCTb ABIKEHUA

BeZI€pKa B M/C, L — ylnHa BepEBKU B MeTpax, § — YCKOpEeHHUe
cBoOOzZHOTO MazeHusa (cuutaiite g = 10 M/c?). C Kakoil MUHU-
MaJIBHOM CKOPOCTBIO Ha/[0 BpallaTh Be€PKO, YTOOE! BOZA HE BHI-
JIMBasach, €CJIU JJIMHA BepEBKU paBHA 1,225 M? OTBET BhIpa3uTe
B M/C.

[3.3. Ins ompezenenus 3QpPeKTUBHON TeMIIepaTyphl 3BE3] HC-
MOJIB3YIOT 3aK0H CTedaHa—bosbIiMaHa, COTJIacCHO KOTOPOMY MOIII-
HOCTh M3JIyYeHUsI HArPeToro Tena P, usmepsiemast B BaTTax, mps-
MO MPOIOPIMOHANBHA IUIOIAAN €T0 TOBEPXHOCTH U Y€TBEPTOM
CTEIEHU TEMIIEPATYPHI:

P =oST,

rae o =5,7- 1078 METK4 —

B KBaZIpaTHBIX MeTpax, TeMrneparypa T — B rpasycax KenbBuHa,
a MOIIHOCTb P — B BaTTax. I13BeCTHO, YTO HEKOTOpasd 3Be37a UMe-

IIOCTOAHHAA, ILIoIagb S HU3MEPAETCA

1 20 .2
eT IUIoIa/b ITOBEPXHOCTU S = 548" 10" m*, a usnmyyaeMas €
MoITHocTh P He meHee 1,824 - 10%6 Br. OnpezennTe HAUMEHBIITYIO
BO3MOXXHYIO TeMIlepaTypy 3Tol 3Be3/bl. [IprBeauTe OTBET B rpa-

Aycax KenbBuHa.
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3.2
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OTBeTHL:

A3.4

J13.5

A3.6

A3.7

O6paser; HaUCaHUA:

Juaenocmuueckas paboma 3

[3.4. [Ina monydeHUs HA dKpaHe YBEJIMYEeHHOTO H300pakeHUs
JIAMIIOYKA B J1aOOpaTOPUM HUCIIONb3yeTcs cOOMparolias JUH3a
¢ IaBHBIM QOKyCHBIM paccrosHueM f = 50 cMm. Paccrosiaue dq
OT JIMH3BI [0 JIAMIIOYKH MOXKeT MU3MEHATbcA B IpeZenax oT 60
1o 80 cm, a paccrosHue d, OT JIUH3HI 10 SKpaHa — B IIpefieiaxX
ot 120 mo 150 cM. V3o6paxeHre Ha 3KpaHe OyzZeT YETKUM, eC/IU
BBIIIOJTHEHO COOTHOLIeHNe

1,1 _1

dl d2 N f
YKaxkuTe, Ha KAaKOM HauMeHbIIIEM PAaCCTOAHUHN OT JIMH3bI MOXKHO
IIOMECTHUTD JIAMIIOUKY, YTOOBI €€ m3o6pakeHue Ha SKpaHe ObLIO
yéTkuM. OTBeT BeIpasuTe B CAHTUMETpax.

A3.5. Tlpu ABM>KeHUM pakeThl e€ BUAMMAsA A HENOABUKHOIO
HabJroaTeNs JINHA, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-
KOHY

v2

l:lo 1_C_2’

rae [y =50 M— yHa MOKosIIeHcs pakeThl, ¢ = 3 - 10° xM/c —
CKOPOCTbB CBETa, a V — CKOPOCTh pakeThl (B kM/c). KakoBa Z10/mk-
Ha ObITh MUHHUMAaJbHAs CKOPOCTb PAKeTHI, YTOOBI eé Habmrogae-
Masi JMHA cTasa He 6oree 48 M? OTBET BBIPA3UTE B KM/C.

[13.6. B xoze pacmaza paZoaKTHMBHOTO H30TOla €ro macca
YMEHbIIAeTCAd II0 3aKOHY

m(t) =mgy-277,

rZle my— HadaJbHasd Macca U30Tolla, t — BpeMd, IIpolle/llee OT
Havasa pacnaza, T — nepuo/ mojiaypaciaza B MUHyTax. B 1abopa-
TOPUH TOIYYWIH BEIIEeCTBO, coAepskaiee my= 100 MKr usoromna
KUCJIOpoZa-15, mepuoy nomypacnaza koroporo T =2 MuH. B Te-
YeHUe CKOJIBKUX MHUHYT Macca M30Tomla KHcjaopoza-15 Oyzer He
MeHbIlle 12,5 MKr?

J13.7. Haxopsuiica B BOZie BOZOJIA3HBINA KOJIOKOJI, COZAEPKAIIMI
v =4 MoJis Bo3ZyXa IIpH JaBjaeHuu p; = 1,5 atMocdepsl, MezieH-
HO OITyCKAIOT Ha JHO BoZOéMA. IIpyU 3TOM MPOUCXOAUT HU30TEP-
MHYECKoe CKaThe Bo3zyxa. Pabora (B MKOyIAx), coBepIIaemMas

BOZIOM NIPU CXKATUU BO3AYyXa, OMpeAeNaeTcsa BEpaKeHeM
D2

A =avTlog, ==

2p,°

1
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Juaenocmuueckas paboma 3

rae a =9,15 —nocrognHasd, T =300 K — remmepaTypa Bo3ayxa,
p; (aTm) — HavasnbpHOE JaBJeHUe, a p, (aTM) — KOHEYHOe /JaB-
JIeHVe BO3ZyXa B KoJoKose. JIo Kakoro HaubosblIero JaBieHusa
Do (B aTM) MOXKHO C)KaTh BO3ZAYX B KOJIOKOJE, €C/IU IIPU CKATUU
BO37yxa coBeplaeTcsa pabora He 6osee yem 10 980 [Tk?

[13.8. IIpu 6pocaHmu MsT4a HOZ OCTPHIM YIJIOM ¢ K IUIOCKOU TOPHU-
30HTaJIbHOY ITIOBEPXHOCTU 3€MJIM €r0 BpeMsd B MOJETe, BhIpaXKeH-
HOE B CEKyHZaX, paBHO

_ 2vysina

-8
[Ipy kakoM HauMeHbIlIeM 3HaUYeHUU yrina o (B rpagycax) Bpe-
Ms B monére OyzZeT He MeHbIIe 2,5 CEKYHZ, ecau MA4 O6pocaroT
€ HayaJbHOM CKOPOCThIO Vy =25 M/c? CuuTaiiTe, YTO yCKOpeHUe
cBOoGOAHOTO TTazeHus g =10 Mm/c2.

[13.9. Ha penbcax crout mratdopma. CKeHTOOPAUCT MIPHITaeT Ha
Heé cO CKOpPOCTbIO V =6 M/C II0Z, OCTPBIM YIJIOM @ K penbcaM. OT
TOTYKA ITaTdopMa HaYMHAET €XaTb CO CKOPOCTHIO

u= vcosa,

m
m+M
rme m = 70 Kr—wmacca ckeidtbopzaucra co ckeiitom, a M =
=350 kr — macca mwratdopmsl. ITog KaKMM HaUOOIBIINUM YTJIOM Q
(B Tpagycax) HyXXHO NpHITaTh, YTOOB! Pa3orHATh IIATGOPMY A0
CKOpOCTH He MeHee yeM 0,5 m/c?

[3.10. KaTtep zomxeH nepeceub peky HupuHON L =100 M Tax,
YTOOBl MPUYAIUTh TOYHO HATPOTUB MecTa OoTmpasieHus. Cko-
pocTb TeyeHua pexu u = 0,8 m/c. Bpema B myTtu, nsmepsaemoe
B CEeKyHZaX, PaBHO
L
t=-ctga,

TZle @ — OCTPBIH yTol MeXAy OChlo KaTepa U JuHuel 6epera (cMm.
puc. Ha c. 59). [lox KaKuM MUHHUMAJIbHBEIM YIJIOM @ K Oepery HyX-
HO HaIPaBUTh KaTep, YTOOBI BpeMs B IyTH OBUIO He Gosbiie 125 ¢?
OTBeT zZaiiTe B rpazgycax.
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OTBeThI

JuarHocTuyeckas pa60Ta

1.25. 2.90. 3.4000. 4.7. 5.5000. 6.20. 7.30. 8.30. 9.60. 10.45.

TpeHupoBouHas pa6ora 1

1.37,5. 2.50. 3.75. 4.25. 5.4000. 6.5000. 7.4000. 8.3000. 9.1. 10.1,4.

TpeHupoBouHas pa6ora 2

1.8 2.12. 3.8 4.10. 5.2. 6.25. 7 27 8 28 9.60. 10.120. 11. 50.
12.25. 13.1,4. 14.1,6. 15.1,8. 16.2. 17.500. 18.200. 19.300. 20.400.

TpeHupoBouHas pabora 3

1. 0,5. 2. 0,6. 3. 0,7. 4. 0,8. 5. 5000. 6. 4000. 7. 4000. 8. 9000. 9. 9000.
10.10000. 11. 0,9. 12.1,2. 13.0,3. 14.1,5. 15.0,4. 16.2,5.

TpeHupoBouHas pabora 4

1.35 2.42. 3.40. 4.50. 5.5. 6.6. 7.15. 8.5. 9.4. 10.8.

TpeHupoBouyHas pabora 5

1. 6050. 2.7200. 3.4500. 4.6250. 5.180000. 6.240000. 7.240000. 8. 240000.
9.1,25. 10.1,8.

TpenupoBouHasa pabora 6

1. 0,008. 2.0,064. 3.0,125. 4.0,008. 5.30. 6.30. 7.45. 8.8. 9.2. 10.0,5.

TpenupoBouyHas pabora 7

1.30. 2.40. 3.9. 4.2,25. 5.3. 6.2. 7.5. 8.30. 9.6. 10.5.

TpeHupoBouHas pabora 8

1. 30. 2.30. 3.30. 4.30. 5.60. 6.60. 7.60. 8.60. 9.60. 10. 60. 11. 60.
12.60. 13.45. 14.45. 15.45. 16.45. 17.60. 18.50. 19.30. 20. 30.
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Omasembl

JuarHocruyeckue paboThl
JuarHoctuyeckas pabora 1

1.50. 2.9. 3.0,2. 4.48. 5.12500. 6.0,064. 7.37. 8.30. 9.60. 10.45.

JuarHocrudeckas pabora 2
1.9. 2.4. 3.10000. 4.8. 5.84000. 6.2. 7.4,5 8.30 9.60. 10.45.

JuarHocruyeckas pa6ora 3

3.12000. 4.75. 5.84000. 6.6. 7.3. 8.30. 9.60. 10.45.

1. 25. 2.3,5.
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Coaep:xanue

OT PEAAKTOPA CEPUML  « « v v v e v e e e e et e e e e e e e e e e e e e e e e e e e e e e
BBEZEHHE . . . . . o e e e e e e e e e e e e e e e e e
JIMaTHOCTHYUECKAT PAOOTA + & v v v v v v e e e e e e e e e e e et e e et e e et

3azauy, MpUBOAAIINE K TUHEHHBIM YPAaBHEHUAM I HEPABEHCTBAM.
PerteHue 3aaud 1 IMATHOCTUYUECKOH PAGOTBL . « « v v v v v v v e e e e oo e e e e e e

TPeHUPOBOUHASA PA0OTA L . . . . . it e e

3aziauu, IPUBOAAIIME K KBaJPATHBIM YPABHEHUAM W HEPABEHCTBAM.
Peliervie 3a1a4u 2 JUATHOCTUIECKOM PAGOTBL « « « v v v v v v v v oo e e e e e e e e e e

TPEHUPOBOUHAST PAOGOTA 2+« & v v v v v e e e e e e e e e e et e e et e e e

3aziaum, MPUBOAAIIME K CTEIEHHBIM YPaBHEHUSIM WIX HEPAaBEHCTBAM.
Pelierivie 3a1a4¥ 3 JUATHOCTUUECKOM PAGOTEL « « « v v v v v v v e e e e e e e e e e e e

TPEHUPOBOUHASA PAOOTA 3 . & . v v o v e e e e e e e e e e e e e e e e

3azauy, MpUBOAAIINE K PAIMOHAIBHBIM YPABHEHUSIM WM HEPABEHCTBAM.
PeriieHue 3a1aud 4 TUaTHOCTUIECKOM PAGOTBI . « « v v v v v v v e v e e e oo e e e e e e

TPEHUPOBOUHAA PABOTA 4 . . . . o v vttt e et e e et e

3aziauy, MPUBOAALLINE K UPPALlMOHAIbHBIM YPABHEHUAM WIW HEPABEHCTBAM.
PerreHuie 3a1a4d 5 IMArHOCTUYECKOM PAOOTEL . « « v v v v v v v e oo e e e e e e e e e e e

TPEHUPOBOUHAM PABOTA S . . . . o v vttt e e e e e

3azaun, MpUBOZSIIME K TOKA3aTeIbHbIM YPaBHEHUSAM WM HEPABEHCTBAM.
PerieHuie 3a1a4d 6 JUATHOCTHYECKOM PAOOTBL . « « « v v v v v v e e e e e e e e e e e e e

TPEHUPOBOUHAS PAOOTA 6 . . . . v o vt e it et e e et e e e e

3aziauu, MpUBOJAIIME K JorapudMUIECKUM YPaBHEHUAM W HEPABEHCTBAM.
PeriieHue 3aauy 7 AMATHOCTUYUECKOM PAOGOTBL . « « v v v v v v v v e e e oo e oo e e e

TPEHUPOBOUHAA PABOTA 7 . . . o v v vttt e e e e et et e e e

3azauu, IpUBOJAIINE K TPUTOHOMETPUYECKUM YPaBHEHUAM WIN HepaBeHCTBaM.
Perrenus 3azaq 8—10 JUAarHOCTUYIECKOM PABOTBI . . . v v v v v v v v e e e e e e e e e e e

TPEHUPOBOUHAT PABOTA 8 . . . . o v vttt e e e e e e e e e e
JduarHocThyecKass paboTal . . . . . . . e
JIMaTHOCTUYECKAT PAOOTA 2 .« . v v v v v e i e e e e e e e e e e et e e et e e e e
JHMarHOCTUYIECKAA PAOOTA 3 . . . . o o e e e e e e e e e
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