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BekTopsl u MmaTpunbl (HanpasiaeHus buonorus, I'eonorus, I'mapomereoposorus,
Xumus, Hedrerazosoe nemo)

1. Pa3noxuTh ceBepo-3amaaHblii BETEP, CKOPOCTh KOTOPOTO 5,7 M/CeK, Ha
3amaJHyI0 U CEBEPHYIO KOMIIOHEHTHI U HAUTH X BEJIMYUHY (OTBET
OKPYTJIUTb JIO COTHIX).

2. Haiitu HampaBieHUE U CKOPOCTh BETPA, SBIISIOIIETOCS PE3yIbTaTOM
B3aMMHOTO JICHCTBHSI MOPCKOTO OpHM3a, AYIOIIETO Ha Oeper co CKOpoCThio 14
M/CEK, W BeTpa, AYIOIIEro ¢ Oepera Ha MOpE CO CKOPOCThIO 9 M/CeK M 1O
ymioMm 60° k 6eperoBoii TMHUM (HAMPaBICHUE OKPYIIUTD JI0 IIEJ0T0 Ynciia
TpaaycoB, CKOPOCTh BETpa — 10 I€CSTHIX).

3. Betep, ayromuii B ropu30HTATILHOM HapPaBIEHUU CO CKOPOCTHIO 2,5 M/CeK,
00yCIIOBIMBAET MOABEM HEKOTOPOIl MacChl Ky4eBbIX 00JAKOB CO CKOPOCTHIO
5 m/cek. OnpenenuTh HapaBJICHUE U CKOPOCTh IBUKEHUSI 00JIaKOB (OTBET
OKPYIJIUTH JI0 COTBIX).

4. BeIMOHEHBI TPU TOCIICIOBATEIHPHBIX U3MEPEHUS BETPA, TABIIIHEC
CJIeIyIoNue pe3yabTathl: ¢; = 6 M/c, Ay = 97° ¢, = 13 M/c, A, = 113°,
c3 =4 m/c, A; = 86°. Onpenenuts (C TOUHOCTBIO J10 AECATHIX T0JEH M/C)
COCTaBIISIIOIINE BEKTOPA CKOPOCTH CPETHETrO PE3YyIbTHPYIOIIETO BETpa
Ucp, Vcp» BETTMUUHY €10 MOIYJIS C¢p M €70 HAIPaBIEHUE Ay .

5. Betep co ckopocThio ¢ = 15 M/c 001yBaeT MOJIOTHUIIIE ITapyca Mo/ yTIoM
60°. ITnomans noaoTauia napyca pasia 40 m2. Kakosa BenuunHa
MOJIHOTO CHUJIOBOTO BO3JCHCTBUS HA TIOJIOTHUIIIE Mapyca?

6. Ha ypoBHe z; = 2 KM CKOpOCTb BeTpa ¢ = 7 M/C, a ero HalrpaBJcHUE
A; = 234°. ITapaMeTpbl TEPMHUYECKOIO BETpa B CI0€ 2 — 4 KM TaKOBBI:
cr = 3 M/c, Ay = 125°. OnpenenuTh MOAYJIb BEKTOPA CKOPOCTH BETpa Cy U
ero HarpanyieHue A, Ha BBICOTE 4 KM.

7. HabGnronenus 3a BeTpoM Ha B3JeTHO-TIocagouHoM nosoce (BIIIT) aspoapoma
y OBepXHOCTH 3emuid 1 Ha BeicoTe 100 M B pa3nuyHble MOMEHTHI BPEMEHHU
Jlay CIAEAYIOIIUE PE3yIbTaThI:



Ne XapaKTepuCTUKH BETPOBOTO PEKMMa Ha
U3MEPCHHUS BBICOTaX Z; U Z,
C1, M/C Aq,° Cy, M/C A,,°
1 12 195 10 240
2 12 150 18 200
3 7 140 12 190

OHpC,ZIeJII/ITI) ITOKa3aTCJIn BECKTOPOB CABUI'OB BCTpPA.

8. TlomynauuOHHBINA BEKTOP SKOCUCTEMBI, 00pa30BaHHON M
COCYIIECTBYIOIIMMH BUIAMH 3a/1ae€TCs B BUjae N = (nl, n,,..., nm) , TIe N;—

KOJINYECTBO 0COOCH B J-M BHe. Kakum OyaeT MomyJissiinOHHBIA BEKTOP,
€CJIM TIEPBBIN BUJI YMEHBIIIWICS BABOE, BTOPOU BBIMED, & OCTABIIIMECS BUJIbI
YBEIIMYWJIUCH B TIOJITOpA pasza?

9. PaBHOBecHast KOH(MUTYpAIHs MOJIEKYJIBI BOJOPOAA C INIOCKOCTHIO BPAIIICHUS
3JIEKTPOHOB, NeprneHAuKyIsipHord muiockocth XOY, He HU3MEHseTcsl IMpH
MOBOPOTE €€ Ha yroi 7z otHocutenbHOo ocu Oz. [locTpoiiTe MaTpuily 3TOro
npeoOpa3oBaHust (IOBOPOTA) B TPEXMEPHOM MPOCTPAHCTBE.

10.Tabnuma qaHHBIX J0OBYH OEHTOHUTOBOMW TJIMHEI (B MITH. T) B TPEX
pa3auyHbIX paitoHax 3a 2014 roa umeert BUI

PEI'MMOH ['nmuna nnsg Oypos. | JIuteiinas [Ip.
pacTB. TIIMHA TJIMHBI
Bocrounslii p-H 10,5 6,3 0,5
[Torpanuunslii p-H 21,8 8 0,2
IlenTpanbHbIi p-H 22 7,6 0,1

3a 2015 rox umeer Bug

PEI'MMOH ['nmuna nnsg Oypos. | JIuteiinas IIp.
pacTB. TJIMHA TJIMHBI
BocTounsrit p-u 8,4 10,2 0,4
[Torpann4Hslii p-H 24 11,4 0,1
IlenTpanbHbIl p-H 30,2 4,8 0

CocTaBbTe MaTpUIly YBETUYCHUS JOOBIUHU (B THIC. T).



11.

CocTaBuTh XapaKTepUCTUKU-BEKTOPHI MUHEPATBHBIX COCTABOB JIBYX
OJIOBOPYAHBIX MECTOPOXKICHUIA:

Ne Ksapy | Xno- | Mu- | Fane- | Tonas | MNuppo- | ®noo- | ApceHo | Kap- Mycko-
mecTopoxa./ put | pUT | HUT TUH put -nuput | 6oHat BUT
MWH.COCTaB

1 4 4 3 4 1 3 0 3 4 1

2 4 1 2 1 4 1 3 3 0 4

OnpenenuTth CXOJCTBO MECTOPOKIACHHM 110 KOCUHYCY yTila MEXIY

XApaKTCPUCTUKAMN-BCKTOPaAMH.

12.

13.

14.

15.

[Tycts d,b,C — OGa3ucHbIc BEKTOPHI MEPHOAUIHOCTH CTPYKTYPHI
KpHUCTalIa, MPUBEACHHBIC K o0meMy Hadany A, (h, K, |) — urmekce! ero
rpanu. Halitu pacctosaue ot A 10 JaHHOM rpaHH.

Haiiti yros Mex Iy I'paHsiMHi KPUCTAJIa, €CJIM B OPTOHOPMAJILHOM 0a3uce
BEKTOPOB MEPUOIMYHOCTH HHICKCHI 3TuX rpaneii nmerot Bua: (N,K, 1) u

(hy k).

JlaHbl KOOPAMHATHI YETHIPEX aTOMOB (aJIb(ha-yriiepo10B) HEKOTOPOH
aAMUHOKHCIIOTHI (C COOTBETCTBYIOIIMM MaciitabupoBanueM): A (0;2;-3),
B(6;-1;-1), C(12;-4;1), D(6;-1;3). 1) IIpoBepuTh, YTO PACCTOSTHHUS MEXKTY
BCEMH aTOMaMU OJIMHAKOBBI. 2) HallTh BalleHTHbIE YTJIbl MEXKY 3BEHbSIMHU
AB u BC, a taxxe Mexy 3BeHbsiMu BC u CD. 3) Haiitu TOpcHOHHBIH yTroi
MEXTy TUIOCKOCTBIO aTOMOB A, B, C u mockocThto atomoB B, C, D.

PaCCMOTpI/IM 9KOCHUCTEMY, KOTOPasA COACPKUT N COCYIIECTBYHOIINX BUIOB.
10
X,(t)

OnpeneniM MoMyJISIHOHHBINA BEKTOp 3KocHcTeMbl X (t) =| X,(t) | , rae X(t)

Xn (t)
— YUCJIEHHOCTH I-r0 Bua B MOMeHT t. Onpenenum marpuiy nepexosa A(t)
9KOCHUCTEMBI OT MOMeHTa t k MoMenTy t+1 mo dopmyie: X(t+1) = A(t) X(t).

100 1+0,05t O 0
Paccmorpum vacthbiii cygai: X (0)=[100 |, A(t) = 0 1 0,05t
200 0 0 1-0,1t

Haitnure X(1), X(2), X(3). Onummre B OMOTOTHUECKUX TEPMUHAX
IBOJIIOIMIO 3TOM AIKOCUCTEMBI U3 TPEX KOHKYPHPYIOIINX BUIOB 32 TIEPBHIC
TPH TIepUoJIa BpeMeHH. BBISICHUTE, KOT1a TIPOU30MAECT BEBIMAPAHUE TPETHETO
BUJIA.




16. Jlano: ckopocth BeTpa ¢ = 8 M/c, HanpaBneHue Betpa A, = 190°, monynb
TOPU30HTAIBHOTO TpajiueHTa Temmepatypsl 7 = 2,0°C/100 xm,
HaIpaBJeHue rpajreHTa temneparypsl A, = 50°. HauansHoe 3HaueHue
TeMIepaTypbl Bo3iyxa B Mecte HabmoaeHus: coctapiset 7,0°C. Beruucnuthb

CYTO‘IHYIO BeJII/I‘-II/IHy AJIBEKTUBHOI'O UBMCHCHUA TeMHepaTprI BOSI[YXEI
(AT).

17. CyrouHoe u3MeHeHue TeMrepaTypsl Bo3ayxa coctasiser AT = 5,0°C/100

KM, YroJI MEKy BeKTopamu € U 1 paseH 30°. Uemy paBHa CKOPOCTb BETPA
c?

18. B toukax 1, 2, 3, 4 xpyroBoro mpoctpanctBa paauyca r = 200 km
MIPOM3BOMIIACH CEPUS U3MEPEHUI XapakTepucTuk Berpa (¢, A), pe3yapTaThl
KOTOPBIX OTPa)KE€HBI B TAOJINLIE

Ne XapakTepucTuku Betpa (c,M/C, 4, ©)
cepun

1 ¢, =6,0,A4; =240,c, =5,0,4, = 200,¢c3 = 4,0, A5 =
180, ¢, = 12,0, A, = 40

2 ¢, =50,4, =130,c, =6,0,4, =90,c3 = 12,0, A5 =
110, ¢, = 8,0, A, = 270

3 ¢, =60,4, =190,c, = 12,0, 4, =180, ¢c3 = 4,0, A5 =
170, ¢, = 15,0, A, = 170

JIns Ka)K1oM cepum U3BMEPEHUM BBIYMCIIUTh BEPTUKAIBHYIO COCTABIISIOLLYIO
BEKTOpa BUXPs (2, U ONIPEACIUTh HAIIpaBJIeHUE OOpaIleHUsl YaCTUIl BO3IyXa
IPU PAaCCMOTPEHUH KapTUHBI BO3TyX000MeHa ¢ KoHIla ocu 0z.

Pemienue cucrem JMHEeHHbIX YpaBHeHu# (HanpaBieHue buonorus)

1. Tpu Buma OGakTepuil COCYIIECTBYIOT B MpoOUpKEe U TMOTpeOsioT 3 Buaa
cybcrparoB. O003HAYasi ¢ MOMOLIBIO BEKTOPA Cj =(Cjy,Cjy,Cj3) CYTOUHYIO

no3y mnotpednenust 1-ro, 2-ro u 3-ro cyOcTpara, COOTBETCTBEHHO,
HEOOXOAMMYIO Ui BBDKMBaHUSL J-H  Oaktepuu, wnmeem: ¢ =(111),
¢,=(1,23), &=(135). Cocunraiite, CKOJIBKO OaKTEpHil KaXIOTO BHIA

BBDKMBET B MPOOUpKE, €cii B Hee exeaHeBHO BHocuTcs 15000 emunwmIy
nepBoro cybcrpara, 30000 en. BToporo cyoctpara u 45000 emuHUI
TpeThero cyocTpara.

2. Ha wHOBBII apean oOuTaHus mepecensitoTcss 3 BUJa NOTHIl OOIIen
yucieHHoctbio 10000 ocoGeit. Eskeromnplil MpUpOCT MOMYJSIUA Y BUIOB



paBeH, cooTBeTCTBEHHO 3%, 4% u 5%. Ecnu u3BecTHO, 4TO 001U TPUPOCT
nonyJjasiuuu Bcex nTul coctaBuil 380 ocoOeil, U NpupocT MNOMYJISIUI
IIEPBOTO M TPETHETO BUJA OJMHAKOB, ONPEACIUTE HAaYalIbHOE KOJINYECTBO
0co0eii B KayKIO0W MOIYJISALIHH.

[Ipocreiimiee muTaeTcss TPEMsI BUIAMHU IUILK: 3BIJIEHAMH, TETPAaXUMEHAMU U
xJaMuoMoHaaMu.  HaOmronmeHue  mokasblBaeT, 4YTO Ha  KaXAyHO
NOTPEOISIEMYIO €IMHULLY J. PUXOJUTCA B CPETHEM JABE €IWHULBI T. U Tpu
enuHulbl X. Ecnu ot noTpeliaeHust eAMHULIBI TH000r0 U3 3TUX BUJOB MUIIU
IpocCTElIlee IMOMy4YaeT OAHY EAMHHILy 3HEPruu, TO Kakoe MOTpedieHne
obecnieunt emy 12 en. suepruun?

3anaum u3 KoMOMHATOPUKH (HanpasieHus buonorus u Xumust)

1.

CKOJIbKO CYIIECTBYST pa3IUYHBIX TIaIOT€HONPOM3BOMAHBIX METaHa BHJA
CH,XY, tme X m Y — aromsl ramoreHoB? VY4YTHTE, 4YTO IOPSIOK

pAaCIOJIOKEHUS TaJIOT€HOB 3/1ECh POJIM HE UTPAET, TaK KaK y MOJIEKYJI 3TOr0
BHJIa HET U30MEPOB.

CkoJpKOo TPUIICIITUAOB, COJACPKAINNX TpHU PA3JIUIHBIX aAMHWHOKHUCIIOTBI
OCTaTKa, MOXHO COCTAaBUTH U3 20 aMHUHOKHUCIIOT? y‘lTI/ITG, qTO 3JCCh Ba>KCH
IMOPAOOK PacCIIOJIOKCHHUA AMHMHOKHMCIJIOT, Tak Kak IICIITUAbBI -
HCCUMMCTPHUYHBIC MOJICKYJIBI.

CkoJpko TETPAINICITUA0OB, B KOTOPbIX BCC AMHUHOKHUCIIOTHBIC OCTATKHU
Pa3HbIC, MOKCT OBITH COCTABJICHO U3 YCTBIPEX aMHUHOKHUCJIIOT?

CKOJIbKO BCEro TETPamnenTU0B MOXET OBbITh COCTaBJIICHO U3 TISTU
AMUHOKHCJIOT?

CKoJBKO pasHBIX MOJIEKYISPHBIX hopmyn COOTBETCTBYET
rajoreHnpous3BoaHsM 6ensona uaa a) C,H. X, 6) C.H, XY, B) C.H,XYZ?

Tpu Tunma OakTepuil KyJIbTUBHPYIOTCA B 9-Tu mpobOupkax. Tpu mpoOupku
coziepkat Oaktepuu 1-ro THIa, 4YeThipe MPOOUPKH — OAKTEpUU 2-TO TUTIA U
IBe MpoOupku — Oakrepur 3-ro THma. CKOJBKUMH CIIOCOOAMH MOKHO
pPacCIoJIOKUTh TPOOMPKH Ha INTATHBE, €CIM 3aMeHa OJIHA Ha JPYTYIO
npoOMpoK ¢  OakTEepUsIMH OJHOIO THIA HE CYUTACTCI  HOBBIM
pacnoyio)KeHueM?



7. Jlmg reHeTHYecKoro ’KcrnepuMeHTa U3 BbIOOPKH B 10 po30BbIX 1BETKOB, 10
KpacHBIX I[BETKOB U 10 OenbIX 1IBETKOB BHIOMpaOTCs 4 OebIX, 7 KPaCHBIX U
5 po30BBIX IBETKOB. CKOJIBKUMHU CIIOCOOAMH MOYHO 3TO C/IENIaTh?

8. B mumionaHOM TreHOTHNE MJisi OTAENBHOTO JIOKyca C JBYMS aJlIelsiMU
BO3MOXHBI TpU TreHOTUIA. CKOJIBKO IUIIOMAHBIX T€HOTHUIIOB BO3MOXKHO
CO3/1aTh MPH S5 JIOKYyCaX ¢ TpeMs aJieasiMu’?

9. Ilyctb umeeTcss 6 CHUMITOMOB HEKOTOpPOTo 3a0oJjieBaHUsA. 3abojeBaHHE
JTMArHOCTUPYETCA, €CIU MPUCYTCTBYET HE MeHee 4-X cuMNTOMOB. (CKOJIBKO
BapHUaHTOB PA3IMYHBIX HAOOPOB CUMIITOMOB BO3MOYHBI?

10. CkobKO MYTHPOBABIIMX XPOMOCOM MOKHO TMOJYYUTh U3 HCXOAHON
XpOMOCOMBI, coaepanieil 10 reHoB, ecnu MyTalusi NpeACTaBiIsIeT coOOM
NEPECTAHOBKY JIFOOBIX JIBYX I'€HOB.

3anaum Ha 3KcTpeMyM (Hanpasiienus buosnorus, ['eonorust u Xumust)

1. 3agaya 0 cMecH OKHCH a30Ta ¢ KUcJopoaoM. ['a3, comepxaniuii OKHCh
a30Ta, CMEIIMBAETCA ¢ BO3AyxoM. OmpeaenuTh, NpH KAKOM COJEpKaHUU
kuciopoga (B %) B TOJYYEHHOW CMECH CKOPOCTh OKHCIEHHUS a30Ta
MaKCHUMaJlbHa U Kakoi 00beM J100aBIIsIEMOTro K Ta3y BO3yXa 0OecreynBacT
ATO KOJUYECTBO KHUCIOPOAA B CMECH, €CIIM CKOPOCTh PEAKLMH B KaXIbIil
MOMEHT TPOIMOPIMOHAIbHA KOHIEHTPAllUM KHUCJIOpOJa U KBajpaTy
KOHIICHTpAIIMU a30Ta.

2. 3amaua 006 ocBellleHHH 30HBI XJIopHpoBanusi. HaiiTi, Ha kakoi BeicoTe h
HAJ KpYIJIOW IUIOMIAJAKOW paauyca @, TlI€ TMPOUCXOAAT MPOLECCHI
Cylb(HUpOBaHUS U XJOPUPOBAHUS OPraHUYECKUX COEIMHEHUU, CIEeIyeT
pa3MEeCTUTh HEOOXOJIMMBIM JJIi OSTOr0 HMCTOYHHUK CBETa, YTOOBI
OCBEILEHHOCTh IUIOMIAAKK Obl1a MakcuMainbHOW. Mcmonb3yiite (opmyry

sin
spkocTH ocBemeHus | =k z(p , TIe K — HHTEHCUBHOCTb UCTOYHHKA CBETA, I
r
— pacCTOsIHME OT MCTOYHHUKA CBETa JI0 Kpas IUIOMIAJKH, (—yroJl HaKJIOHa
JIy4en.

3. KonycooOpa3ubiii ¢puabTp. Kakoil cexTop cieayeT BbIpe3aTh W3 Kpyra
pamuyca R, 4TtoObl M3 oOCTaBIIEWCS 4YacTU MOXHO ObUIO cjenaTh
KOHYCOOOpa3HbIi PriIbTp HauOOJBIIEro 00bema?



3agaua 00 ompenesenun 3Hepruu I'md6ca. Cpenusiss MonsipHast 3HEpPrus
['n6bca cmecm JBYyX H30MEpPOB OJHOM CyOCTaHUMM HMEET BHJ
G=G%°+RTxInx+RT(1—-Xx)In(1-X), rme X — MOIbHAs JOIs, OCTAILHEIE

BEJIMYMHBI, BXOAAIIHE B (hopMyiry — moctossHHbIE (R — ra3oBast moctosiHHAS,
T — temneparypa). Haittu Haubombliiee 3HaueHue sHepruu ['mbOca s
0<x<1.

3agaya 0 NMPOEKTHMPOBAHUM HMJIMHAPUHYECKOro 0aka. [lvwumHIpudeckuit
0ak, HEOOXOJMMBI B XHUMHYECKOM IPOW3BOACTBE, coaepxkur 2000 wm°
€IKOM JKUIKOCTH. Beiencrsue NOpOTOBH3HBI HEAKTUBHOIO MeETalla, W3
KOTOpOro cnaenaH 0ak, cleqyeT CIpPOEKTHpOBaThb €ro TakK, 4TOOBl Ha
U3rOoTOBJIEHHE 0aka yIII0 MUHHMMAJIbHOE KOJIMYECTBO Marepuania. Hainure
ONTUMAaJbHbIE pa3Mephl Oaka.

BeposiTHOCTH OOHapy:KeHHMsI JJIEKTPOHA. BeposSTHOCTh HAXOXKICHHS
AIEKTPOHA HA PACCTOSHUM I OT siipa aToMa BOJOpPOJAa MPONOPLMOHAIIbHA

1 r.-
A7zr?y?(r), TAC BOIHOBA N=——-_a¥2@2-—)e"" g -
7r2yw?(r), rne BomHoBas Gynxmus W (r) 4\/%&0( ao) a,

pazuyc Bopa (0.529-107%m). Haiiti HauGonbliee ¥ HaMMEHbIIIEE 3HAUCHHUS
BEPOSATHOCTH, HaHOOJIbIIIee K HAUMEHBIIICE 3HAYCHHSI BOJTHOBON (DYHKIIHH.

BeposiTHOCTH  JOCTMKEHHMSI  MOJICKYJIOM  33JIJaHHOM  CKOPOCTH.

BepoaTHOCTh JOCTHIKEHHSI MOJIEKYJOM CKOpPOCTH V MPONOpPLUOHAIbHA
3/2

2
mv
V2. exp| —

_m_
27K T kT )

MoJiekyibl, Ky — mocrostaaast Bonsumana, T — Temmiepatypa mo Kenbpumy.

byukun T (V)=4rx

rie m — Macca

Haiinute Hanbosee BEpOSITHYIO CKOPOCTh MOJIEKYJ a3oTa npu 1=298 K.

Cxopocth okucienusi. ['azoBas cMech cocrtout u3 okucu azora (NO) u
kucnopoga O, . HaiiTn kOHUEHTpauuio KHCIOpOAa, NpPU KOTOPOU
collepKalasicsi B CMECH OKHCh a30Ta OKHCISIETCS C MaKCHMaJbHOM
CKOPOCTBIO B YCJIOBUSIX HEOOPATUMOCTH PEAKIIMH.

Hanpasienue HauOosbmiero pocra ¢ynkuuu. Hailtu HanpasieHue
HanMOOJIBLIEr0 POCTa MOTEHIMANA 3JIEKTPOCTATUYECKOTO MOJISI, CO3/ITaHHOTO

TOYEUHBIMM 3apsiaMu BeJMUuHbI | U -2, pacnonoxxeHHbiMu B Toukax (0,1,-
1) u (-2,1,0), u3 Touku (3,-3,1).



10. 3agaya JTMHEHHOr0 NPOrpaMMHPOBAHUSI HA MAKCHUMH3AIHUIO MAacCChl
pb10. B Oonpiiom akBapuyme oOuTaeT 2 BHAa pblO: N ppIO MEPBOro BUIA CO
cpeaneit maccoit 0,7 kr ¥ M peIO BTOPOTO BUJA CO cpeaHeit maccoit 0,9 kr.
Jliis BBDKUBAHUS pbIOe 1epBoro Buaa Tpedyercs 1 eaunHua oobeMa Kpuist U
1 equHuna oObeMa MOTBUIS B JIEHb, a JJIsl BBDKUBAHUS PhIOBI BTOPOTO BUA
TpedyeTcst 2 enuuuibl oobeMa kpuist U 0,8 oObema MOTBUIS B JieHb. Eciu
JOCTYITHBIN eXeTHEeBHBIM 00beM Kpuis 700 emwami, a moteuiss — 1000
SIMHMUII, TO KaK CJIEIYET 3aCelIUTh aKBapUyM JUIsl TOTO, YTOOBI 00111asi Macca
pBIO B akBapryMe Oblila MaKCUMAaJIbHOM?

11. 3agaya JIMHEHOT0 MPOrPAMMHPOBAHUS HA MUHUMHU3ALMUIO CTOMMOCTH
kopma. B Tpex Buaax KopMa IJisi CKOTa MPUCYTCTBYIOT TOJBKO OENKHU H
yraeBoasl. Kopm 1 crout 11 ThIC.p./T., KOpM 2 cTOUT 8 THIC. P./T., KOPM 3
crout 6 ThIC.p./T. KopMm 1 coctout Ha 60% u3 yrieBomoB, KOPpM 2 COCTOUT
Ha 80% w3 yrimeBoaoB, KOpM 3 cocTouT Ha 85% w3 yrieBonoB. B kakux
OPONOPUUAX CIEAYeT MOKYNaTh KOpMa, YTOObI €KEIHEBHOE MOTpeOieHue
KOpMa, COoJiepkKaio 2 4acTH yrieBoJoB M | 4acTh OEIKOB, M 3aTpaThl HA
KOPM ObUT MUHUMAJIbHBI?

3ajayn Ha WHTerpupoBaHMe (HampamieHuss buonorus, Xwumus, ['eonorus,
I'mapomereoposorusi, Hedrerazosoe aemo)

1. 3agauya o pacmmpenum raza. [Ipu oOparumMoMm pacmMpeHUH Tra3za oOT
oobema V, 10 o6bema V, OH IPOU3BOIKUT BHENIHIOI PadOTY, BEIYUCIIACMYIO

V2
no dopmyne W = I PdV, rne P — naBnenue. Mcnonb3ys ypaBHEHHE
Vl

2
n“a
COCTOSIHUSI HEUJICAJIbHOTO rasza (P+W)(V —nb)=nRT, rae V —o6bem, N —

KOJIMYECTBO Ta3a B MOJIAX, 1 — Temmeparypa mo KemsBuny, a m b —
KOHCTaHTB, R — mocTosHHas wujeanbHoro rasa (8.3145 J/K mol™).
[TopcuunTaiitTe 3aTpauyeHHYIO BHEITHIOK padoTy npu pacmupenuu 1000 momab
rasa IpH IOCTOSIHHON TeMIepaType oT oobsema V, 10 odobema V, .

2. PaGoTa 3/1eKTPOCTATHYECKOT0 MOJsl BI0JIb 3aJaHHON KpuBoii. [TycTh B
BepXHEM monymnpocTpanctBe 2Z>0 3amaH  BEKTOp HANPSHKEHHOCTH
AIEKTPOCTATUUECKOTO OIS C KOOpJWHATaMHU

- X y z
Sy )=(C o @ o?

Cocuurtate paboTy 1moisg 1O



HEPEMEILEHUIO €AMHUYHOro 3apsna mo compaiaum L =(cost,sint,2t) npu
n3MeHennu napamerpa t ot 0 qo 27 .

3. Pacxoa skmakocTu, ucTekaome U3 UcTouHuka. [lycth B IpocTpaHCTBE
BHe Toukn O ¢ koopaumnHatamu (0,0,0) 3amaH BEKTOp CKOPOCTH TCUCHHS
a-X a-y a-z
Y24z Cry2 ez X+ y? 472

JKUIKOCTHA \7(X, Y, z)=(

CocuntaTh Maccy >KHUIKOCTH, MpoTeKaromeid uepe3 chepy paamyca 1 c
1eHTpoM B Touke O 3a eIMHUIly BpEMEHHU.

4. IlupkyJasauusa BO3AYIHbIX Macc. CocuuTaTh HUPKYJIAIUIO BO3TYIIHBIX
Macc BJOIb OKPYXKHOCTH MOIydaeMoil cedeHueM chepsl X2+ Yy +2% =a?

IJIOCKOCThIO Y =X-t{Jr TpW 3aJaHHOM BEKTOpE CKOPOCTH BeTpa

V(X Y,2)=(y—2,2-X,X—-Y).

Nuddepenunanbubie ypaBHeHus (Hanpasienus ['eonorus, Hedrerazosoe aeno,
buonorus, Xvumus)

1. 3agauya 00 M3MeHeHUM KOHIEHTpPaUWu pactBopa. B 6ake naxonurcs 100
7 pacTBOpa, cojaepxaiiero 10 xr conu. B 6ak HenmpepbIBHO MOAAETCS BOJA
(5 1 B MUHYTY), KOTOpas MEPEMEIIMBAETCS C HMMEIOIIUMCS PaCTBOPOM.
CMmech BBITEKAET ¢ TOM ke cKOopocThio. Kakas KoHIIeHTpauus coiu B Oake
Oyner uepes yac?

2. 3amaya 0 mNOBTOPHOM mepejuBaHuM pactBopa. CoyieBOol pacTBOP
BBITEKAET W3 OJHOTO COCYJa CO CKOPOCTHIO, MPOTMOPIUOHAIBHON 00beMy
pacTBopa B IMEPBOM COCYJZ€, BO BTOPOM COCYJ, OTKYy/la OH BBITEKACT C
MOCTOsTHHON cKkopocthio. O6o3Hadas Vi(t) u V,(t) o6bemsr pactBopa B

MepBOM M BTOPOM cocymax, nomyuaum V) =-aV, u V, =aV,-b.
[penmomnaras, aro b/a<V,(0), Haiiaure mMakcumanbHbIi 06beM pacTBOpa
BO BTOPOM COCYJIE.

3. 3amaua o konguuMonupoBanuu. B komHare oosemom 200.° comepxuTcs
15% yraekucnoro raza CO,. Kommuumonep momaer B mMunHyTy 20 0°

BO3ayxa, cogepxamero 0,04% CO,. Uepe3 kakoe Bpemsi CoJep:KaHUe
YIIIEKUCI0ro ra3a Oyaer paBHoO 6%?



Oxgaknenue Tejia B OKpyskawuieit cpeae. [lons3ysce 3akonom Herotona
00 OXJaxJIeHWU (HarpeBaHWM) Teia B OKPYXKAIOLIEH Cpele, COCUMUTATH,
Korga Teno, wumepmee Temreparypy 100° C wu  moOMelieHHOE B
OKPY’KaOIIIYIO Cpeay C IMOCTOSHHON Temrieparypoi 20° C, oxjmaaurtcs 10
temneparypbl 40° C, ecaum uepes 20 MHHYT OHO OXJIaTWIOCH [0
temmnepatypsl 85° C.

PagnoakTuBHblil pacnan. Vcnosip3ys 3aKoH paguOaKTUBHOTO pacraja,
(ckOopocTh pacmaja MpONOPLUOHANIbHA KOJMYECTBY HEpaclaBLIErocs
BEILIECTBA), HAUTH 4Yepe3 CKOJbKO AHEH ocraHerca 1% HepacmaBmierocs
BemecTBa, eciau 3a 30 JHel KONMWYecTBO HEpaclaBIIErocs BeLIeCTBA
YMEHBIIIUIIOCH BJIBOE.

SAnepubiii 3apsax B 00oeBOM pakere. fnepHbIN 3apsn, HaXOIAIIUANCA B
60eBoil pakeTe, CONEPXKHT 1Ba Kycka ~°PU maccoit 8 kr u 7,5 xr. Ilepnon
noiypacnajaa 3toro uzorona — 24100 ner. Kputuueckas macca — 11 kr.
Kakoe Bpems HOMKHO NPOWTH, YTOOBI 3amyCK paKEThl HE MPUBET K
SIEPHOMY B3pPbIBY?

3amaya 0 XuUMHYeCKOH peaknum. /[Ba XUJIKMX XUMHYECKHX BEIIECTBA
NepBOHAYAIBLHBIM 00BeMOM miepBoe --- 10 11, BTopoe --- 20 J1, BClieCTBUE
XUMHUYECKON peakluuu 00pa3yloT TPEeThbe XUMHUYECKOe BemecTBo. Cumras,
YTO W3 KaXIbIX JBYX OOBEMOB IEpPBOrO BEIIECTBA M OJHOTO 00BbeMa
BTOpPOro BemiecTBa oOpa3zyeTcss Tpu oOObe€Ma TPEThEro BEIleCTBa,
OMpENEeNNTh, CKOJIBKO TPETHErO BellecTBa 0Opa3oBasioch yepe3 10 MUHYT
mocJjie Hauyajga peakiuu, ecnu depe3d 20 MUHYT ero oOpaszoBajioch 6 .
Hcnonp30BaTh  3aKOH  JIEWCTBYIOIIMX  MAacC:  CKOPOCTb  pPEaKUuu
IPONOPLUHUOHAIIEHA MTPOU3BEACHUIO KOHILICHTPALMI BEIIECTB YYaCTBYIOIIUX
B PEaKIUU.

3agaya 00 DJJIeKTpUYECKHX HenfAX. B 3JeKTpUyUecKylo  IIelnb
MOCJICTOBATEILHO BKJIFOYCHBI: HCTOYHHK TOKA C MEHSIOIIUMCS TI0 3aKOHY
E=Vsinwt nanpsskenuem, conpotuBicHHe R, KaTylika caMOMHIYKIUH L
u koujaencarop emkocthio C. Haiitu I(f) — mepeMeHHyto cuily TOKa B 1€y,
€CTM M3BECTHHI  CJCAYIOIIME 3aKOHBI JJICKTPUYCCKON IICTH: IaJICHHUE
HaIPSOKCHUS HA CONPOTHBICHMHM paBHO R, maneHwe HampsokeHHs Ha

q

dl
KaTylike paBHO L —, majgeHure HampsHKEHUs Ha KOHAEHCATOPE PaBHO —

dt C’
dq

r7e ( — 3aps1 KOHJIEHCATOpa, CBSI3aHHBIN ¢ CUIION Toka Gopmynoi | =—.

dt



9. 3agaua o pacnpocTpaHeHud 3mugeMuu. CuuTas, 4TO CKOpPOCTH POCTa
yucia MHQUIUPOBAHHBIX B JII0OOOM MOMEHT MpONMOPLHUOHAIBHA KaK
KOJIMYECTBY MHQUUUPOBAHHBIX, TaK M KOJIMYECTBY BOCHPUUMYHUBBIX K
UHPEKLUNU, HO ellle He MHPUUUPOBAHHBIX K 3TOMY MOMEHTY, COCUHUTANTE
KOJIMYECTBO MHQUIMpPOBaHHBIX B rTopoae H. Ha 10-i1 genp mnocne
OoOHapyXeHHs MH(PEKIUU, €clid B TEpPBbIil  JI€Hb  KOJMYECTBO
MHQUIUPOBAHHBIX B Topoae Obuio 3, Ha /-1 jneHp 105 yenoBek, a
KOJMYECTBO HE MPUBUTBIX TOPOKaH (BOCHPUUMYMBBIX K HWH(EKIIIH)
cocrasisteT 500 yenoBexk.

10. PacnipocTpaHenue 3NHAeMHN MNPH YBeJWYMBAIOUIEHCH NOMYJISIIUH.
KonuyectBo ocobeit B TNOMYJSMU HMCKYCCTBEHHO TMOMAJIEPKUBACTCS C
poctom Bpemenu 1o 3akony 100t. B »sry mnomymsamuio 3aHeceHa
uHpekmonHass  Oone3Hb. CKOpOCTh  pocTa 4Hcia OOJBHBIX U
nepeOoIeBINX K MOMEHTY BpPEMEHH MPONOPLHUOHAJIBHA YHCIY HE
OoneBIIMX K TOMY >K€ MOMEHTy. HallTu 3aBUCHUMOCTH CyMMBI 4YHCIa
OOJILHBIX U TEePe0OJIEBIINX OT BPEMEHH, €ClId B MOMEHT =2 Bce ObLIH
3710pOBBI, a B MOMEHT t =3 6bLIO yXKe 3 3apasuBIIUXCSL.

11. I3mMeHeHue monmyJsiiuu pbi0 B Bogoeme. C IMOMOIIBIO JIOTHCTHYECKOTO
YpaBHEHUsI HaWAUTE KOJUYECTBO PBIO B 3aMKHYTOM Bojoeme uepe3 200
nHer moce 3amycka B Hero 100 ocobeit, ecii onTUMalbHOE KOJUYECTBO
oco0Oeit 115t JanHoro Bogoema — 300 ocobeit, a yepe3 100 aHelt B Bogoeme
Haxoauaochk 120 ocobeii.

12. U3meHeHue mNOMyJsIlMM TPH OTJOBe PpbId B Bomoeme. Haiinurte
KOJIMYECTBO phIO B 3aMKHYTOM Bojoeme uepe3 200 mHel mocie 3amycka B
Hero 400 ocoOeill, eclId ONTUMAJILHOE KOJHMYECTBO OCOOEH IS JAHHOT'O
Bogoema — 300 ocobeil, exxenHeBHasi KBOTa OTJIOBa PhI0 B Bojoeme — 2
peIOUHEI, a uepe3 70 qHel B Bogoeme Haxoamioch 360 ocobeil.

13. Poct pgepeBa. brnaromaps OajmaHCy MeXIy 3aTpaToil  dHEpruw,
HEOOXOAMMOW Uil pocTa JAepeBa, W TNOJYyYEHHEM DSHepruu Onaroaaps
doTocuHTE3y cocTaBieHO nuddepeHInanibHOe YpaBHCHUE JJIS OMHCAHUS
pocra nepesa B 3aBucuMocTH oT Bpemenu (X(t)): X'(t)=a-b-x3(t) , rme
a>0, b>0. Pemmrs 310 ypaBHeHue mnpu HadanbHOM ycioBUH X(0)=0 wu
COCTaBUTh T'paUK peuIeHusl.

14. JlokaabHass  MojAeJb  XUMHUYECKOW  peakuuu. Jlorucrtuyeckoe
nuddepeHmaibHOe  ypaBHEHHE JUIsS TUIOTHOCTH MoJiekyn BemectBa X(t),
U3MEHSIOLIEHCS BO BpEeMsI XUMUYECKOM peakiuu (JoKaibHas MOJENb, 0e3



yuera nuddy3un) uMeeT BHJ X'(t):r-x(t)(l—%), rme K m r —

noctosiHabIe. Pemmmte ypaBHeHue co 3HadeHusME X(0) s ciaygaen X(0)>K
u X(0)<K.

15. JlokanbHass Moaeb XHMHUYECKOH peaknuu TNPU  MOCTOSAHHOM
cymMMapHoii KoHueHTpauuu. JludpdepeHnuaapbHoe ypaBHEHHE IS
TUIOTHOCTH MOJIEKYJT BemecTBa X(t), U3MeHsIoIIencss BO BpeMsi XUMUYECKOM
peaKkuy TPU B3aUMOJCUCTBUHU C JIPYTAM BEIIECTBOM, KOTJa CymMMapHas
TUIOTHOCTH IBYX BEIIICCTB MIOCTOSTHHA, uMeeT BU]I
X'(t)=a—x(t)+b-x(t)(1—x(t)). Pemure 310 ypaBHEHHE C MPOM3BOJILHOM

HayanbHOM M10THOCTHIO X(0) pu a=0.

16. Xumuyeckasi peakiusi B3aMMHOro0 mnpeBpameHus. B HekoTopoii
XUMHUYECKON peaklUuu BemecTBO X mpeolOpa3yercs B BEUIECTBO Y €O

CKOpPOCTBIO, TMPOMOPUUOHAIBHON KoauuecTBY X. B TO xe Bpewms
o0Opa3oBaBlIlieecs] BEUIECTBO Y IMOCPEICTBOM OOPATHOM peaklUU MEPEXOIUT

B BEIIECTBO X CO CKOpPOCThBIO, HpOHOpHI/IOHaHBHOﬁ KOJIMYCCTBY Y.

XVWMHYECKUI aHalIu3 Jaj CleAyIollUe pe3yibTaTbl B 3aBUCUMOCTH OT
BPEMEHHU:

t |0 |3 |
X (1216 |55
y [0 |6 |65
Haiitu 3aBucumMocTts X 1 Y OT BpemeHu t .
17. llpenenbHblii MUK KOHIEHTPAIMOHHBIX aBTOKOJIc0aHUIL B
XMMHUYECKHUX peakuusix. HaliTu npenaenbHbI LUK KOHIEHTPAIMOHHBIX
aBTOKOJIcOaHHH, 3aJaHHBIX JUHAMHUYECKOMN CUCTEMOU

X ==Y+ Y, +(X=X)(R* = (X=%)2 = (Y= ¥,)?),
Y =X=X+ (Y= Yo)(RZ = (X=%)2 = (Y — ¥o)?).

3aecs X(t) m y(t) — 3HaYeHHs KOHIEHTpALUl KaKIOrO M3 BELIECTB,
YYaCTBYIOIUX B PEAKIUH, B 3aBUCHMOCTH OT BPEMEHH.

18. /IBm:keHue B cpeae ¢ CONMPOTHBJIEHHMEM. Telo JBUKETCS CKBO3b
KUAKOCTh BHoNb ocu OX. Cuiia CONpOTUBICHHS] ABWKEHUIO paBHA
F.=-¢v,, tne V,— ckopocth, ¢&— koHcTaHTa. HaliTw 3aKOH JIBMKEHHS

X(t) Tema Bmoms ocu OX, ecm HayambHas CKOPOCTh m3BecTHa (V) M B

HAYAJIbHBI MOMEHT TEJI0 HaXOAUJIOCh B HYJIEBOM TOYKE.



19. /IBm:kenne moa jAeiictBHMeM CcHJbl. Yactmia macco M OBHOKETCS
MNPSAMOJIMHEWHO TOJI JCWCTBHEM BO3PACTalOUIEd CO BPEMEHEM CHIIbI

Ft)=F,@1-e™), rne F, u b — xoucrauts. Haiitn 3akoH nBHKeHHUs

JacTulbl, CCJIIN €C HAa4YdJIbHAaA CKOPOCTH HYJICBAA U B HayaJIbHBIK MOMEHT
qacTula HaxXoaujaachb B Hy.HGBOﬁ TOYKCE.

20. Onpenesienne mepenajaa BbICOT mo Oapomerpy. I[lonb3yscs dakTom
YMEHBIIICHUS JTABJICHHUS TPU YBEIWYCHUU BBICOTHI W 3aKOHOM boiis-
MapuoTtTa, BeIBenuTe (HOpPMYITy, TO3BOJISIONIYIO CYAWTH MO HW3MEHEHHUIO
naBiaeHUsT 00 N3MEHEHUH BBICOTHI HaJT YPOBHEM MODPSI.

21. Konuenrpauusi 6akrepuii. bakrepuu, ciyxaiue nuuiei Ais nonyasuuu
MPOCTEUIINX, TOCTYNAIOT B CPeAy OOMTaHUSI MPOCTEHIIMX C MOCTOSHHOU
CKOpPOCTBIO (@ U NOTPeOJIAIOTCS TMPOCTEUIIMMU €O  CKOPOCTBIO,
MIPONOPLIMOHAIIBHOW ~ KBaApaTy KOHLIEHTpauuu Oaktepuil. Haiigure
KPUTUYECKU MOMEHT  KOHLEHTpauuu OaKTepuid, BBIpa3UB €ro uepes
HAYaJbHYI0 KOHLIEHTPALNIO OaKTEepHil.

22. PaBHoBecHasi momyJisinusi. PaBHOBECHBIN pa3zMep MOMYJISIUH HEKOTOPOTO
BUJa B 3a7aHHON cpene oreHuBaetcss kak 1000 ocoOeil. YucieHHOCTh
nonyisiuu X(t) (Bpems B rogax) UCHIBITBIBAET (MIIYKTyalldi U ONUCHIBAETCS

nudpepeHimanbHbpM ypaBuenueM X' (t) = 472[1000—x(t)]. Haiitu rpadux
Gynxumu X(t) , ecimu X(0) =1500 ocobeii.

23. BzaumoaeiicTBue «XHIIHHK-KepTBa». (OO003Hayas 3aBUCUMOCTH OT
BpPEMEHU KoymuecTBa ocobeil Buma-xummuuka X(f), a xommuectBo ocobeit

suga-xkepreul  Y(t), mpeamonoxkuM, YTO TOMYNALMH [aHHBIX BUIOB
X'(t) = x(t) + y(t),
y'(t) =—x(t) + y(0).
3aBUCUMOCTEH KOJIMYeCTBa 0co0eil 00oMX BHUIOB OT BPEMEHHU, €CIU

x(0) =y(0)=1000,

ONMCBHIBAIOTCS CUCTEMOW YPaBHEHUM { Haiinute rpaduxu

24. 3anaya o peakoM UHGeKIIMOHHOM 3a0o1eBaHun. C MOMEHTA 3aHECEHUSI
B cpeny obutanus 1000 ocobeit peakoro 3a0oeBaHusT WIEHBI COO0IIECTBA
HOJPa3eNIAOTCA Ha Tpu Tpymmbl: Ooneromux (X(t)), BOCHIPUUMYHMBBIX K
3a00JICBAHUIO U KOHTAKTUPOBABIIKMX ¢ 3a0oseBiuMu (Y(t)) U OCTaIbHBIX —
YMEpIINUX,  HW30JMPOBaHHBIX ©  mepeboseBmmx  (z(t)). Mogens



pacmpocTpaHeHuss  3a0ojieBaHMsS B Cpele PEryJaMpyercs CHCTEMOM
X'(t) =—px(0)y(t),
ypasrenuii 1 y'(t) = Ax(0) y(t) -y y(t),
Z'(t) =y y().
Hailimure pelienre 5TOM CUCTEMBbI IPH 3aJaHHBIX HAYaJIbHBIX YCIOBHUIX
x(0)=10, y(0)=800, z(0)=190. IToxaxwute, uro ecau FX(0) <y, 3aboneBanue

HC IIPUBOAUT K SIIMIACMHUHN.

25. 3agava o pocre momyJsimuu. [lomyismus HEKOTOPOro BHIa B MOMEHT
BpemeHH t comepxut X(t) cammoB u Y(t) camok. MaremaTtndeckasi MOJICIb
pocTa IOMYJSLHMH IPEACTaBIsSeT CcOO0OM CHCTEMY ypaBHCHMIA

{x’(t) =-a-x(t)+b-y(t),

y'(t)=c-y(t),
riae a, b, ¢ — mojoxuTenpHbIC KOHCTAHTBI. BBIpa3uTh 3aBUCHMOCTD PEIICHHS
OT HAYAJIbHBIX JAHHBIX.

26. CuyioBble JIMHUM IUIOCKOTO BeKTOPHOro moJjsi. C  1mOMOIIBIO
KOMITBIOTEPHOM rpadmKu HAaWTH MPOXOAIIYI0 Yepe3 Touky (3,1) cuiioByro
JUHUIO TUIOCKOTO  3JIEKTPOCTATUYECKOTO IMOJsl, CO3JaHHOTO  ABYMS
PABHOMEPHO 3apsKEHHBIMU MPSIMBIMH C TUHEHHBIMU IJIOTHOCTSIMU 3apsJI0B

1 u -2, npoxoAsummMu nepneHANKYIIpHO 1ockoctd XOY depe3 TOUKH
(0,1) u (-2,0).

27. PazorpeB Metajuia. Kycok Meramna ¢ TeMmIeparypod a rpaaycoB
MOMEIIEH B TeYb, TeMIlepaTypa KOTOpPOH B TEUEHHE Yaca PaBHOMEPHO
MOBBIIIAETCS OT a rpaaycoB 10 b rpamycos. Ilpu pasHOCTH TemmepaTyp
eyl W MeTajula B | TPajycoB METaJI HarpeBaeTcss cO CKOpocThio KT
rpaaycoB B MUHYTYy. HaiiTu Temnepatypy meraiia yepes vac.

VYpaBHeHHsI B 4YACTHBIX NPOU3BOAHBIX (HampaBieHue [eonorusi, npoduib
['eodusuka)

1. HaiiTu pacrnpeznesieHHe AJIEKTPUUECKOTO HAIpPSKEHUS ISl 3JIEKTPUYECKOU
auHUM 0€3 WCKaKEeHWH UMHbI | ¢ HW30JMpOBaHHBIMH KOHIIAMH, €CJIH
HalpspDKEHWE B HAYaJIbHBIM  MOMEHT  pACOpeleseHO [0  3aKOHY

X o
U(x,0)= E(I —X), a TOK B HA4aJIbHbII1 MOMEHT OTCYTCTBYET.



. Pemmuts 3amauy 00 OCTHIBAHMM OJHOPOJHOTO CTEPXKHS UIMHBL | ¢
TEIIOM30/IMPOBAHHBIM ~ KOHIIOM X=0, eciom €ero BTOPOil  KoOHeN
IOIEP/KUBAETCS [IPU HyJEBOM TEMIIEpaType, HaudalbHas TeMIepaTypa
pasna U (X,0)=x(1-x) .

. Haiiti cuiy Toka B snekTpuueckod nuHUM JUMHBL | 6e3 moreph mpu
YCIOBMH, YTO HadalubHbIi TOK umeer Bun Y=X>(1—X), a HadambHOE

nanpspkenre paso X(I —X), cuna Toka Ha KOHLAX IMHUU [TOCTOSHHA.

. Pemuts ypaBHenue Jlammaca s QyHKIMH U(X,y) (norennuan
3JICKTPOCTATUYECKOTO MOJIsI) B Kpyre paamyca R ¢ 1eHTpoM B Hyle, eciiu
. +7,¢ €[-x,0],
u3BecTHBI TpannyHbie 3HaueHust U (RCoS¢, Rsing) = prm.gel ]
7—¢,¢<[0,7].
. Haiitu cummerpuunsie xkonedanus U (X, Y) kpyrosoii MeMOpansl paguyca R
C IICHTPOM B HyJe, 3aKPEIUICHHON BIOJb TPAHUIIBI, C€CIH HadallbHBIC

2 2 2 N2+ 2
cMemieHuss paBHBl  3J, (/g %)—30(27 %) , a HaJalbHbIC
N2 \2 N2 2
ckopocTH paBHbI 2J, (4, %)—430(/18 %) , rae A, — K-if kopens

¢ynxkuu beccens J,(X).

. Haiitu pacnpenesieHue MoTeHnmana 3JeKTPOCTaTUYECKOTO OIS u(x, y) B
npsamoyronsarke 0<x<a, 0<y<Db , eciu Broas croponsr 0<X<a, y=0

. TX
MMOTCHI KAl PaBCH 5sin ? , d TPU OCTAJIbHBIC CTOPOHLI 3a3CMJICHBI.

. Ilyctp snexTpuueckas nuHWs JUMHBl | 0e3 moTeppr  HAKOPOTKO
3aMKHyTa Ha KoHme X=I|. J[0o HaYaJIbHOrO MOMEHTa HampsHKEHUE H
TOK B IIENMU OTCYTCTBOBAJIM, B HayaJIbHBIH MOMEHT B KoHIlE X=0
BKJIFOYAETCS MCTOYHMK mepemennoro toka ¢ DJIC Esinot. Haiitu
u(x,t) mpu t>0.

. st ocyIiecTBIICHHs] AICKTPOPa3BEAKH TpeOyeTcs HAWTH pelieHue
3amaun [upuxiie mius BHemHOCTH cdepbl paamyca R, ecnm nckomas
byHKIMST U 3aBUCHT TOJIBKO OT PACCTOSHUS TMEPEMEHHOW TOYKH [0
neHtpa cepel ' U OT W —  yIja, KOTOPBIM paJnyC-BEKTOP
NEePEeMEHHON TOYKHM, HaNpaBJIEHHBIA W3 LEHTpa cdepbl, 00pasyer c
HaIpaBJE€HUEM OT IEHTpa chepbl K «CeBEpHOMY MOitocy». Pemienue



JOJKHO O0pamarbcsi B HOJIb B OECKOHEYHO YAAJNIEHHOM TOYKE U
NpPUHUMATh 3HavYeHus P,(CoSy), rae P, (t)— momunom Jlexanapa N-i

CTEINIEHU, HA IOBEPXHOCTHU C(EpPHI.

9. Haiitu temmeparypy U (X,Y)Kpyrioii IUIaCTUHKH ¢ ILIEHTPOM B HYyJI€E

paauyca R, 3aBHCAIIYIO TOJBKO OT pacCTOSHUS TOYKU OT LIEHTpA, €CIU Ha
rpaHulle TOIJACPKUBACTCA  IOCTOSIHHAsI TemmepaTypa |, a HadaibHas

2 o2 2 o2
Temreparypa pasHa 3J,(4, %)—8\]0(17 %) +T, tme A4, — k-i

kopeHb (yHkuuu beccens J,(X).

10. Haiitu pacnpejielieHie MOTEHIMANa dIeKTpocTtaruyeckoro mois U(r,g) B
KoJiplie I} ST <T, , eClM BIOJb BHEIIHEN I'PAHULIBI KOJIBLIA TOTEHIUAII PaBEH
U,COS@ , a BHyTpEHHSS OKPYKHOCTh M30JIMPOBAHA.

11. Cepa pammyca R comepXUT pacTBOPEHHOE BEIECTBO C HavalbHOU
nocTOssHHOM KoHueHTpanuer C,. KoHIEHTpanus Ha IMOBEPXHOCTH CRepbl

moJiepsKUBaeTca MocTosHHOH, paBHoit Cp, (C,>(,). Haiitu xonuuecTBo
abCcopOMpPOBAHHOIO BEIIECTBA B MOMEHT BpeMmeHu t>0.

3ajgaum aaa HanpasjgeHuss Couuosorust

1. TocynapcTBO pelIMIO MEPEUUCIUTh B TEUYEHUE JBYX JIET B TOJBKO YTO
CO3[JaHHOE MPEANPUIATHE WU PACLIUPEHUE €r0 IPOU3BOACTBA JCHEKHYIO
cymmy B 10 ycrmoBHbIX eaunuil. [Ipu 3TOM OHO OJKHO BBIOPATH OJIHY U3
HETPephIBHBIX cXeM (uHaHcupoBanus: U(t)=5t mm u(t)=10-5t.

Kakyto u3 1ByX cXeéM MHBECTHUPOBAHUS JOJIKHO BBIOpATh TOCYAApCTBO,
YTOOBI MPEAIPUATHE BBITYCTUIO OOJIBIINN 00bEM MPOAYKIIMH, YUUTHIBAS,
uto 00beM Y(t) BbITycKaeMoii MPOTyKIIMU OMKCHIBACTCS YPaBHCHUEM

y'+ky=u(t), rme k — moctosiHHbBIN K03(DHUITUEHT n3HOCA 000PYIOBAHNS,
y(0)=0.



2. Jlna obecrnieueHuss IUIEH OJHOTO YelloBeKa HeoOxoauma miomanb 0.1 ra.
Ha 3emuom mrape 4000 muH. ra maxoTHod 3emuu. Korga Oyaer 1OCTUTHYT
npeesl HAchIIEHUs] HAceJIeHUs, €CIM OHO pacTeT HEeNpephIBHO CO
ckopocthio 1.8% B rox, a B 2000 r. yuCIEHHOCTh HACEJEHMs paBHsIACh 6

MJIPpA. YCJIOBCK.

3. IlpenmpusiTrie MPOU3BOIUT TPU BUAA TOBAPOB, IICHBI HA 3TH TOBaphl P1=7,
P2=8, P3=9. ®yHKIusI 3aTpaT Ha MPOM3BOACTBO F=X’+y*+Z°+Xy+Xz+yz,
r7e X, Y, Z— KOJIMYECTBO MPOU3BENCHHOIO TOBapa. Tpedyercsa onpeneanuThb
KOJIMYECTBO TOBapa, KOTOPOE CIAEAYET IPOU3BOAUTH MPEAIPHUITHIO JJIS

MOJIy4eHUs] HAauOOJbIIEeH MPUOBLIH.

4, YpokafHOCTh KYKYpY3bl 3aBUCHT OT 3aTpaT Ha yJIOOpeHHUs X W 3aTpaT Ha
_1pa 04,01

ceMeHa Y o gopmyse F=16 X"y, Onpenenurs, Npu KaKuX 3HAYCHHUIX X U

Y YPOXKaWHOCTh JOCTUTHET HAMOOJBINETO 3HAYCHUS, €CIIH CyMMapHbBIC

3aTpara Ha IPUOOpEeTeHUe YI00OpEHUMN U CeMsH X+Yy=2.

5. IloTpebnenue sHEPTUU B TOPOJIE B TEUCHHUE TOJIA ONUCHIBACTCS YPaBHEHUEM
W = b+ ¢ cos(2nt), rae t usmensiercs B reueHue roga ot 0 1o 1. Onpenenuts
CyMMapHoOe NOoTpeOJIeHUE YHEPTUU TOPOJIOM 3a 1) 3a Bech roj1 2) MecHIl

SIHBapb 3) TPU BECEHHUX MECSIIA.

6. YuuThiBas CICAyIONIyIO TAOJIHILY,

Ilnomane Hacenenue BBII

(MITH. KM°) (coT. MJIH.) (tpui. $)
Poccus 17 15 2
CIIOA 9 3 17
Kuraii 9 13 9
bpazunus 8 2 2.5

HaUTH JABC CaMbIX ITOXO0KNX CTPaHbl, UCITIOJIL3Ys CBKIIMJOBY MCTPHUKY.



7. PaccMoTtpuTe Cleayronyo Ta0nuily:

Cdepa 3ansToctu I'ona

1 2 3 4 5
PaboTatomue no | 5.7 4.3 48 |48 4.7
HAUMY
I'opuono6siBaromas | 9.7 54 3.1 2.9 2.9
MIPOMBITTUICHHOCTh
[TepepabatbiBatomias | 6.2 4.0 56 [4.3 5.7
MTPOMBITTUICHHOCTh
CTpouTenbCcTBO 135 |101 |9.7 |88 10.6
Toprosius 2.4 2.3 28 |27 3.1

B tabnuiie npuBeneH npoueHT 0e3padoTHIlbl B IATH cpepax 3aHATOCTH 32 5

net. Halinure:

1) CpenHuii IpOIEHT IO KaXI0H cdepe

2) CpeaHwuii MPOLEHT Ha KaXkKIbIA IO

3) O6iuee cpentee

4) CraHmapTHOE OTKIIOHCHUE KaKOH-HHOYIh CTPOKM W KaKOro-HUOYIb

cToJIoI11a.

8. B Tabnune npuBeaeHBI JaHHBIE IO TPEM XapaKTEPUCTUKAM aBTOMOOUIICH.

ABTOMOOMIIH [lena Pacxon | MomHoOCTh
Logan 370 10 80

Getz 450 7 100

Prius 1100 4 100

Lancer 1300 13 240

1) Hopmasu30BaTh JaHHBIE IO CTOJIOIAM.




2) CocTaBUTh MATPHIBI Pa3IMYUi  MEXKAY AaBTOMOOWISMHU, WCIIOJIB3YS

€BKJIMJ0BY METPUKY U METPUKY «TOPOAAY.

9. B tabunuiie nmpuBeIeHbl MEPHI PA3IMUUN MEKTY YETHIPHMS TOBapamH.

N ToBapa 1 2 3 4
1 0 15 32 7
2 0 40 10
3 0 40
4 0

1) 3anoiHHUTE HIKHIOK YaCTh TaOJMIIBI, HCIIONB3YS AKCHOMY CUMMETPHH.
2) TIpoBepbTe BBHINOJHCHHE HEPABEHCTBA TPEYTOJNbHHUKA ISl JaHHBIX

TOBApOB.

10. IlycTh X — ppIHOYHAS LI€HA 32 €AUHULLY POXyKIuU. CIpoc ONMUCHIBaeTCA
ypaBHenueM D = 400-x, a npeqnoxenne — ypasaenuem S = 100 + 2x.
[TpaBUTENHCTBO PENIIMIIO BBECTH HAJIOT HA TPOM3BOUTEINCH B pa3mepe 15% 3a
SAVHUILY TPOTYKIIHH.

Onpenenure:
1) kak U3MEHSITCS pAaBHOBECHBIC IICHA M 00BEM TIPOTYKIINH;
2) KakKOB JIOXOJI TOCYJapCTBa OT BBEIICHHS TOTO HAJIOTA;

3) B KaKO# CTEMEHU MOCTPAIAOT OT BBEJCHHS STOTO HAJIOTa MOTPEOUTEIIH.

11. ITycts X(t) — mporeHT noKynaTesnei, ”HPOPMUPOBAHHBIX 00 HEKOTOPOH
pEeKIaMHON MPOAYKIMU. ITa GYHKIHS YIOBIECTBOPSET YPAaBHEHUIO
X'=kx(100-x)

1) HaliguTe KOX(PQUIMEHT MPOMOPIUOHATBHOCTH K, €CJIM W3BECTHO, 4TO
x(0)=10, x(1)=20
2) HaWaUTe MPOICHT MH()OPMUPOBAHHBIX TOKYIATEICH B MOMEHTHI BPEMEHHU

t=2,5, 10.



12.ITycts p(t) — nena Ha ToBap B MOMeHT Bpemeru t. Cripoc D u npemmoskenne
S onpenenstorest cooTHomeHusmu: D=4p -2p+39, S=44p°’+2p-1.
1) CocraBbTe muddepeHIualbHOoe YpaBHEHHE TSI HAXO0XKICHUS PHIHOYHOM
IICHBI HA TOBAp.

2) PemnTe HaliicHHOE ypaBHEHHE ITpU HadanbHOM yciioBuu P(0)=1.
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