.BAPHAHT MNI0

BOMPOC {.

C¢opuynnpyﬁ1~c TpeTHi JaKkoH HeioTona. [puseante
NpHMEDEI, NOSTRCRIZIOUIHE er'c CNp3seINBOCTD. 7

BOTIPOC 2.

Ye 0OBACHASTCA - PACUBETKY KPbUIbSS CTPEX03, KYKOB W
NpouMx Hacexombix? ’

3AadAYA

B mitdTe HaxoauTea maccawup maccoil 60 xr. HafimuTs ero
BeC DM ZBMMEHMM AudTd BBepX ¢ ycxopediism 2wm/c?,

JADAUA 4 )

Mpy -B3aHMOZCACTBHH  aToMI JSATEpHA © AIpoM SepuiLing

9
1 Be HEMYCKALTCa HeHTPoH. HanHIINTE 20CPHYIO peakusta.

BAPUAHT NI

BONPOC I. ‘ - .

CapopuynupyiiTe nepesii. 3akow  HeloTowa. (pusepute
ADUIMEPL! NPCHBASHNS 3TOrO JaKOHA.

gonePoCc 2-

Hovemy XoCMMUECKMA kopa5nb, OTNPaANAEMEIA H3 [lyny
€ VCKYCCTBEHHOrD  CNyTHuka. 3emik, MOKeT He UMeTs
cOTREZEMCA DPOpMBIT

IAfAYA 3

[ocTpofire wioSpaxenne npeameta AB 2 mtinze. Kaxee 1o
mofpaxenne’

=71

JAAQAMA 4,

HafiguTte mieprine cssIn Mewdy HYKIOWAMN 0 Aape TeiMa.
mp = LIS aen. . Ma = LOOS60 a2, . ML, = 200250 2.2,

3A0AYAS -
P Onpeaenute oTHOWISHHE
I k03QPHULIHEHTOR MONIHOro AeficTEHR
3P ,..3. 4 OBYX ~ UMKTHYCCKHX  MpOUeccos,
NPOBCACHHLIX c HECANTBHBLM
2ZPq| 2 5 ONHOATOMHBIM  ra3OM : IepBLif
npouece [-3- 4-T7-1, sropof —
Po ... 1-2-5-6-1.
S I
. Yo 2Vae IYe
C 2C;
JAODAYASG f—l
Hafigste pasnocts noTesusanos "—]_l a),
MEKIY TOYKaMHM 2 &1 D B cxeme. C C,
. H300pameHHON  HAd  pucyHke. —_ b,
BryTpeunnm CONPOTHRNEHHEM —_—  —
GaTapen npexeSpeys. R R;

3A0AYAT -
Japawenunti | WIAPHK  MOABEMICH  HA  HEDACTHHMOR
agaupvicweil HuTH Amduer L. Macea wapuxka passa m , 3apac
D pasen Q . Ha oAHMOH =BhICOTE <
TOYKCH [GABESA  HA  PACCTOAHMY
AL 2L ot Hes jaxpenies 1apan -q
; = Hafianrs MHHUMOIIBHYH
e e e @ CKOpPOCTE ,  XOTOPYH  OOJIKE:
: -G HMETh LWIPHK 8 Hiokiefl TOYK
I - TPaEKTOPHH , uTOGsi , MBMrasc

N0 OKPYKHOCTH , OH [OCTH
BepxHel  TOWKH Pazmepam:
LWAPHKD npeHedpess |

JAOQAYA 5.

. Fpy1 macest m = 103 ke onycraeres ¢ nomouibio fieGen .
€ NOCTOANNHON CKOPOCTBIO v =4 M /¢, C ;

Kakana Gyner MAKCHMANRH
CHA3 WATAWCHIA TROCA m
BHEAXTIHON acTavoBke HCGCJII\' E

eCaM  KECTKOCTh Tpoen Kk =S5x 10 .
: FL/ w7 Maccoli 1poea w 1peune ;
. npescOpenn,
v L 3AO0ANYA B »

O Ha plisynike  Toxa3aR

COPUZONTAALILTT  HENOQHIMKIL.

| QMauHap. 3 KOTQPOM HAXQONTCA MOAbL OANOATOMHONS HAeaALIloT

ri13a, gapneuve KoToparo pasHo P, 3 Temmepatypa Ta, Topwer
macest M Mower csofomno nepesmemaThCd B OUMNMIApE 3t
HayanbHLIH MOMENT  VACPKHBACTCA B HCTOHBMAKHOM COCTOAHMI
Macca 33 MHOTO MCHBILLE MACTHI MOPUNIK. ‘

Briewrming uMmynacHBIM BOIASHECTONEN NMOMLNIO coobulaere |
cxopocT u. OnpedendTe MAKCHMAMLIYIO TEMNSDATYDY raza mpy: |
ARNLHENUICN  AMTIREHIN  NODIHA |
IEHERU M. C:: TELd TC."]JTCJIHOHT{DOBHHH
TETQCNMKICTR ML HORIEIET H CBC}‘M, H
TAKAE BHEUIMI TARICHHEN W TPCrIe:
rpeneipens.

Mposogmik.  umeownii Hopy
dapabonsr ¥ = KX uaxomMTea B
QOHOPOLHOM MAFTITHOM none B,
NCUCIAHKYIAPHOM  GA0CKICTH XY, M3
LTSI napatans 2DCNCILBIOT

MOCTYMATEALHO H () HaudsLUOll  CRODOCTH
NEPEMBLINKY C MNOCTOAHHLIM YCXOPENTCM &,
Hafigure 3.0.€,
olOpazosasemes
rRoopaniate VY = C

THE ST B
KONTYDE ML JUDYEHITH




BAPUAHT NI3

BOMNPOC 1

Yo HAILBACTES KHHCTHYCCKOR JHepruedi tema? Kaxom suak

5ToR  aWepruM? B Kakux eAMHMUAX HIMEPACTCA  KHHETHUCCKAR
sHepri?

BOMPOC 2

Jlyd NpOXEXTOPa 0pOWO BWEEH B TymaHe W XyXe B ACHYIO
norogy. {louemy?

JAHAYA D

Hepesannnid wap pagHyca R M maccyl
m  yOepXKMBaETCA Nofd  BOAGH OpyRHHOA
WeCTKOCTH K { cMOTPH pHEYHOK ).

HargwTe JHEPIRIO Aebopmanny
APYHHHEL Macco ¥ ODBEMOM  MPYHUIHBI

npenedpess . [1noTROCTE Boabl paBHA p.

3adAalYA 4

Mpys aewnT Ha mnathopme, coBeplaoesi FOPHIOHTIALHNIE
KofneSanua ¢ 4acToTod 2 [u A aManuTyood lom.

Byoer am rpyl  CHONBLINTG MO rUIATHOPME, CTTH KOdXGpHUHEnT
TpeHUR rpyla o raatdopmy pasen 0,27

JAfAYA S
Ha P-V  pwarg
P u3oGpamens! mBa UMkKnA, Kon
IROBOAAT ¢ OfHOATON
2Py 2 3 HACaNbHbIM TazomM: | - 2 - 3.
1-3-4-1 :
P Y xakoro w®3 atux m
e 4 KOIMDQHUIIHEHT MNONEIHOrO  fgefic
: A Sonblte ¥ BO CXOLKO paz?
Vo 3o
3AODAYA 6
OnpenenuTe  33D8R Ha
KOHOGHCITODS Y cxeme,
fIOKA3aHHOK Ha pHCYHKE,
BHyTpeHHHM COMNPOTHBALHHEM

Sataped npetedpeys.

3IAdAYA L

Buytpu xofeca, BCO  Maccy

KOTOpOro
cocpegoToveHHOR 3 oome, Gewut Genxa, npHveM OTHOUICHHE Mac
xoneca k Macce SeiTku pasdo N. Koneco $e3 Tpedhs BRallaeTed BOKT

MOWHE  CYHTI

cBoefi OCH, KOTODAA DACIONOMKEHA [ODHIOHTAMLHO.
Tpenua Mea1y oSonoM Konesa k Bemcon paben K .

Kakoe MAKCHMARBHOS TIOCTOAHHOE MHHEAHOS YCKOpEHHE
MOWET B&TKA COOOWHTE Konecy?

Kosdbduime

BAPUAHT MNIi4

BOMPOC I

H10 HaILiBZLTCA MOTEHUMAMLHON 3JHEDUHER T&7a B MoMe
raweetd demmu? OT uero zapuent 3Hax 3Toll aneprun? Tlpumeante
TIDHMEPb,

BOHPOC 2

Nouemy muem Ha Hefle He summo Ipe3n?

3ADAYA 3.

Cransrofi wap paguyca R # MICCHl M
YREPHKHBALTEA MOA BOROH OT MAIPYAEHHA 43

AHO Npy®HHOH wecToeTH K { cMoTpH
DHCYHOK ).

Hamowte IHEPTHIO AedoDMaTK
AP YA HB MaccoH W  oObEMOM nPYKHHEI

apenedpeds . [TAOTHOCTL BOABI paBHA P.

1ada4yas ¥

Coy3 BHCHT HA OPYHGIHE, NPHKPENNCHH0N K roTomky midTa. pn

ABkKedstit  AndTA BBepX ¢ yckopennem A = 6, 2 wm /¢t zamma
npy:ssHs L opasnd 15¢m . .
OnpeaeanTs nepnod Mannix xoreBauni  rpyla #a  NpymuHHe

np¥  ZBHASHHH
NpyRssHbt

audra,  ecnH
Lo = 1dcm.

Anard HEAGODMUPOBANHOK

3A0AYA 5
1_P Ha PV guarpams
3Py 3 wiofpaxceHsl B2  uMKnA, KOTOPbL
NPOBORAT ¢ OAHOATOMHLIM MALANLKE
razom: 1-2-4-1 ¢4 2-3.4.2
2P| 2 R Y KaKOre M3 YTMX UKk

; ; kO3pHHUMENT  MOACIHOrO  defica:

1
Po Sonsiue % 30 CXOALKO paa?
i i
: LV
Yo 3IVYe
JAODAYA 6.~
Qnpegeaute  2apan Ha
KOHOEHCATORE A CXEME, R R
MOKAIAHHOW Ha PHCYHKE, i C
BuyTpesHKM COMPOTABNEHKEM IR
GaTapest npeuedpeds. iR 3R
1]
E

3Iadada 7

Maccs geyx 3eeaq paeHel M,
HWasMK pagro L,

Hangute nepwon T cOpaweHws STMX 3883 N0 KPyroe
cpSunuTam BOKPYr MxX ODLIero UeHTRa.

W My, PACCTORHUE MEX



BAPHAHT NI17

BOMPOC L

Kax onpegennts paGoTy, COBEPLICHHYIO BHYTPEHHHMME CHIIAMH
CHCTEMbBI, SCAK HIBECTHO HIMEHEHME ROTEHUWANLHOA JHEPIHM ITOH
cHcTeMb?

BOMPOC 2

Ha gpyx vacopwx crexosr ckmewnd “swinykayic nmmay”. Kak
GyacT OefcTBOBATL ITa AMHIA HA My4YoK ayueii cmeTd B aome? OTser
OOACHHTE PHCYHKOM. A Teee

.

JADdAYA 5

Mansii nopwess C(HOPABAHYECKOrD (PECCa 34 OAMH  AOH
QMNYCKALTCA Ha paccTosHHe  hy = 02 m, a Soavwod nopuens
nomHimaeTea Ha hr 20,01 M.

C xaxod cunoii aeicToyer NpECs KA JAKATOS B HEM TEAO, &I HA
MaALIE nopens JeAcT3YeT chna F = 500 HY? '

IaJada 40

K canpaasHofl npyxuHe NOABLCIUIM ©PYI, B PEIYAbTATE “ers
TRYHRIH PACTANYAACS Ha Al =9 om.

Kaxoa dyger nepsion xoneSanmii rpysd, ¢CTil 2ro  HEMHOLD
OTTAHYTS DHMI il 33TEM OTOYCTHTET

SAODAYA 5,
P
1P, 3 Ha Py marpah.
a HiobpaskeHn AHA  umxna, KOTOp
NPCHOAAT c ORHOATOMKE.
APt 4 HACANbHEIM FA30M: 1 - 2 . 4 . |
; 2-3-4.2
p [ : Y K2KOre M3 ITHX uuks
i K03 HUNEHT nome3Horo meficts
: i ¥V fonblue H BO CxONMLKO pa3?
Yo a¥,
JAJAYA 6
Onpeneante  33pan Ha
KOHACHCATODE B cxeme,
AORAZAHHOR Ba PHCYHKS,
BuyTpertim CONDOTHEACHHEM

Barapen npenedpevs.

3Jafadas v

ApTomobSune © Konecamw paguyca R gawwetcs G
NCOCKaNE3ILIBAHUA NO TOPUIOHTANBHOR AOPROre CO CROPULCTRIO v .

Ha x2xy10 MAKCAMANLHYIO BLICOTY HASL NCBSDXHOCTLID 2&M/
NOOHUMBIGTCA K3NNK MPAIN, OTPLIBZIOWHECH OF Koneca?

BAPUAHT N I8

BOOPOC 1.

Kax onpegenuts paboty <cuABl NO  rpadHky IaBHCHMOCTH
cstanl oT nyTH? OTBET NOACHHTE PHEYHKOM.

BONOPOC 2

Kax MACTPOUTE HJOGPG}R&HHC OpeameTa, e CH
IHAYKTEABHO Boablie THEIST OTBET AOHCHHTE DHCYRKOM.

IafadA 3

B coofWwaoussecs cocynsi HAAHT2 PTYTh, 0 (OBEPX HES 3 QaHH
COCYA HAMMT IO MacC1a BLICOTOR hy = 48 cm, 8 apyrod — cach
KepocHHa BbicoTOA hz = 20 oM. ATy

Qnpegennte pasocTs Ah ypoBuszi's oSoux cocvaax. [lnotunocts
pTYT p = 136 10% xkr/ w3, wmacta — g =092 108 xr/owd,
xepocnHa — o = Q.8 103 wr/fw?.

3AdAada 4

OnpegennTe 4acToTy 38vROBRIX  kosefaduil 8 cTamM., eI
PACCTOAHMS  Mewdy  CMMMOHIIMMN  TOMKIMH  3BYKOBOH  BOMHbI,
COTIHMIIOWAMAEA N0 Pale H2 Aw = =/2, (=154 ¢m. CROPOCTS 1B¥KODBLIX
~aonk 8 cramn v = 3000 M

JAdAYA S5
P4 .
4P, Ha By mqar'pgum
ulofpaensl fBa uMxNa, KOTOPH
NPOBOART c OAHOATOMHDI
HOSANLHLIM Tadom: | - 2 - 4 . |
2-3-4-2

Y Kakoroc 3 STHX LKKIC
koadbdnunenT nofesHoro AeficTs::

Py g Sonbuse H BO ¢XAAbKO pas?
: : v
Vo 2Ve 3V
R IR
AN
IA0AMA B .
R —t
OnpegeanTe  3apan Ha
KOHEEHCITOpE q cxeme, iR iz
NoKalaHHOHA Ha pHCYHKE. —
BrYTpeHHENM CONpUTHRACHKEM ll =

SaTapest Opesedpes.

IA0AYA 7.7 .
CanTenbxa andHel L cTodT 3 yray , o0paloBaHHOM Iiadkus
MAGCROCTAMIM. HwHWA mapur TrasTeabid CMEMAT FOPHIOHTANb:
H3  OYeldb  MAMEHBXOE  DACTTORHME,
FAHTEILKD HAYHHAST MBMIATLCA.
HafinHTe CXOPOCTE HHMKHErO WADHKA
TOY MOMEHT, KOCAL  BEPXHHH  Wwap;
OTOPBETCA OT BEPTHKAMLHON ANOCKOCTH.



BAPHUAHT NI9

BOMPOC L

ChopmynupyiiTe 32K0H BCCMHPHOIG TATOTEHKA. 3anHLMTE ¢ro
AHAMKMTHYECKOS BLIPANEHUE H YKANKHTE SAMHHULI, B KOTOPSHIX
HIMEDSIOTCK BXOASUINE B HETD (PUIUMECKHE BETHUHHBL

BOMPOC 2

IOwHELIA NoMoC MArHKTA APHEMMKICTC] ¢ HEXOTOPOH
CXOPOCTBIO K METAMMHYECKOMY KDALY, IBMFAACE ROOAL £MO OCH.
OnpegeanTe HanpasneMie HHOYKLUMOHHOIO TOKA B Wonbie. OTBeT
RNOACHUTE DHCYHKOM.

FATAHA 35 .

CapegannTe KOHUEHTPALIHIO MOnexyn BOAOPOAA,
HaXOmAUIEraca Nof aasieddes 267 10* Tla, ecau cpeamsifi
X3aQpaT CKOPOCTH NOCTYMATENBHOrD ABIMCKEHMHA MOMEKYN NPH ITHX
yenosrax paned 3,67 108 M2/ ¢l

3Aa0AYAa 4

Xakof 4acTOTH CoeT CleqyeT HANPAPHTE HA MNOBLDXHOCTHL

AaaTHHb , 4TOOB MAKCHMANBHAA CXOPOCTH (ROTOMIEXTPOHOR Guuta
paeHa 3000 xmfc ?

FaGoTa BBIXOAD IACKTHOHOB WY MADTHHEL A = 101 Mae,

SARAYA 3,

HeSonbwas my¢Ta macesi m =0, {5 xr  séuweres »
TOPHIOHTANLHOR [IOCKQOCTH N rnatxoMy olozy pamuyea R = 50
cu. B Touke |, rme cxopacrs
MydTet vo=T5M/c, HZ Hee Havana

E4HCTBOBATE NOSTOAHHAS
FOPHIOHTANLHAA cHra B,
Hadaute  cxopocts  mydhTei

8 Touge 2, ecty F=30H,

JAODAYA 4,

DoKycHOE PACCTOAHME HACAKOBRINYKAOH MMu3bl F = § gy,
ToueuHblid HCTOUHWK CBETI HAXOMWTCA M3 OCH MHHILI HA DACCTOAHHNK
d = G &M OT Hes., Juuly paspesany No AxaMeTpY Ha OBE DABHEIE YacTy,

KOTOPbi¢ DAIABHHYNM HA paccTosHMe s = 1 o
OTHOCHTEMLHG OMTHYECKOH OCH.

Hafinire paccTosdne h vemay niodpamesnsdsie HCTOUHHK cBeTa,
Y D

CHMMETPHYHG

3AdAYA T 130G

[To seTannM4eckoR MERTe , TOMUMHL KOTOPOH pasHa h
TEYET TOK I .I{CH‘KI NOoMeLIeH2 3 QAROPQSROC MIMHWTHOE NoRe,
HHAYKUAS XKOTOPOro pasH3 [ W Hapasiens nepneHONKYIAPHO
AOREPXHOCTH ACHTH  {CMOTPH PHCYHOK ). :

OnpezeTrTe PAIROCTS NOTEHUHANO0B MEKIAY TOYKAMM A H
C NeHTLI, Il KOHLI#:H‘I?QLLHR CBOSOﬂHb[X HEXTROHOE B MCOTIAC
pasdz n.

BAPUAHT N2

BOOPOC 1.

Chopmynnpyfite zaxon [lackans.  [lpuBeasTe npumep
NPOABNCHUA ITOLO IIKOHA,

BOMPOC 2

Hzra NPAMOIHHEANBIX NApANNeabHbiX NPOBQAHHKE

yAANAOTCE APYr OT gpyra,
NOCTOSHHBIA TOK.

Kaxono Gyner HAAPABACHWE  3.4.C.  WHOYKUMH,
BOIHMKAWOWER B ARYTOM MPOBOAHHKE? OTBET MOSCHHTE PHCYHKOM.

[lo ooHOMY W3 HHX OpPOXOAHT

JajavaAa

OnpensanTe BHYTPEHHIOW IHEPFUI0 FEflHR, TaHHMAIOUIErs
ofibeM S NMUTPOE ¥ Haxodftieroes NOO OaBAeHueM 2,94 105 [la.

3adaYA 4

Hafiaute <cxopocTe  QOTOONEXTPOHOB ., BBUIETAIOWIMX  H3
UHHXA , IPH OCBELLEHHM ErD YRETPAMGHORCTOBLIM CRETOM ¢ ANHHOA

s0amel 300 Hm , ecan padoTa BeIXOO2 JIEXTPOHZ H3 UMHKI DABHA
6,4 10-17 N,

JARAYA S

Heflonbwmoe Teme nycTumn cHHIY BBEPX NG MAKNOHNM
TIOCKOCTH , COCTABANIOLISR YTOA @ ¢ TOPHIOHTOM,
Hafimure  xosddumment TheHms  memny  Tenowm

ANOCKOCTLIO, &N BReMA MOZbEMa T2 OKAIAAOGCL B 2 Pe
MEHBLIC BpoMEHM CHAYCKA.

3aflada 6

Boonn ontuueckoi ocu TOMKOA ¢OGupaomIesl AMHImI
gokycHbiM paccroanueM F = |2eM  pacnofioken Npeomer, om
KOHEU KOTOPOro HAXOAWTCA M2 paccTofdun d ¢ =179 cm
NKe3el, @ Apyrof woHel - Ha paceTasHMW  d 3 = 18.lcm.

Onpeaenute yeetuuenye X v300pameHys .

IafAaYya 7.

Helapaaennnid  metamanuecxknii  Opycox  npenctamna
ca0Of NPAMOYroAsHBIA NADIIENEnMNES ¢0 CTOPOHamu d , b,
{ 4 >>c, b>>c)., Doycox ABHMETCA B MarHWTHOM MOAE BOO!

* cropoHs d ce  cxopocTeid ¥
Bl Huayxuka maruuTHOrO fIORA

: b NEPNEHAHKYLADHE OCHOBAHHK
Opyexa  ¢o  cTOpomamu  d,

{eMoTPH pucyBak )
/ Onpeneanre IAOTHOC
v INEXTPUHECKH 3apason 1
d SoKoROH NOBEPXHOC
| /t napannemenvneaa , cOpaloBaHK(

c cTopoHamMy b, d.



BAPHUAHT M2l

BOOPOC I,

CihopMynupyiite 3akos Apxumena. 3anuIMTe €r0 HATUTHUECKOE
BbipAMEHHE W YKUKHTE CQOMHMUL, B KOTOPHX HIMEPAIOTCA
BAOOSIIHE B Here (HINNMECKHE BETUUMHBI.

BOMPOC 2.

Omapii  aomoc MATHMT1 YOUIAETCA ¢ HEXOTOPO#
CKOPOCTHIO OT METALTHYECKOTO KOMbUA. ABHMASCH BROAL ero OCH.
OnpezennTe HANPABACHUE HHEYKLWOHHOrO TOXA B Koable. Ortser
MOACHHTS PHCYHKOM.

L 3AAAYA 3. s

Onpezenute MUCAO MONexy1 KHCIOPOMA, 3AHMMAIOLIETO
o8beM 2 AWTPA N HAXOAAWEroca rod dapnessem 50,6 10% [la,
¢y CPEOHufi  KBAAPAT CROPOCTH N[OCTYNATEABHOCO  ABHMCHHI
monexyn papex: 52 107 m77¢?.

3alada 4

Kaxopa nasMensuas HacToTa CBeTE, NP KOTOoOH smre
HUGMOMALTEA POTOIPpeLT, 1yt padaTa BuiX0AD INEXTPOHI HI
setuia pagna 3,3 101 Ow? )

3AOAYA 35

HeSonewas wmydta maccs m = 49,1 ¥t Zeuwmerex B
TOPH3OHTANBLHOR TNGCKOCTH MO AAAKOMY MPOBORY, HIOTHYTOMY B
Bue OYIH OKPYAWOCTH  pagmyea
Y R=10m B touxe |, rae cxopocts
MyQThi Ve = 10 M/, Ha Hee Hawana
NeficrBOBATL NOCTOAHHANA
ropusoHTansHas cana F = 50 H

HANPABAEHHAS BOCMTB OCH X.

) Hadimure KHHETHYECKYIO
¢ JHEPFHIO MydTh B TOuxe 2, acon
a=mid e L a2
" . . X
3A0AYS 6. 2>

Kakoso HauMeHLWSS BOIMOMKHOE PAacCTosHKe S o mewny
APEAMETOM W &0 IefiCTBHTENbHBIM M308DAKEHNEN, COIAABASMBIM
€ NOMOWDbI0 COGHPAWER AHMHIBL ¢ DOKYCHLIM DACCTOAHWeM F 7

3AJAYA T
HesapaxeyHu#i  MmeTananvecknd  Opycok  NPeACTABMACT
coG0f NDAMOYTOAbHLIK Mapannerenuned co cTopoHamu d, b, ¢
{ d>>c, ba>¢). DBpycok OBKKETCA 2 MAMHWTHOM (iOR& BAOGAL
B[ cropodbt d . Huayxuns maruuteOra
’ nomns B nepnesmucynspra
l OCHOBAHMIO OPYCKA €O CTOPOHAMM
i

>

d, ¢ {cMOTDH pHCYHGX).

- OnpegennTs
/V IBHKEHHA
MIOTHOCTL MMEKTPHYECKUX 3apAacE

d { Ha Goxoeeix NOBEPXHOCTAX
‘./ napamtefeniaeaa, Opa3loBAHHBIX
< cropoxasy 4, b pasnaeTca @

CHOPOCTE
Spycka ¥V, ecou

BAPHUAHT N 22

BORNRPQC 1.

3anmoMTe BLIDAMCHHE UL Bhl4MCASHMA PaGoThl UM
YRPYTOCTH. YKaXome  XMMHULI, B KOTOPHX H3MCPAROTCH
BXOOSWHE B HEro GQHIHMECKME BeHYHHLI,

BOAPOC 2

CesepHuii  nonzoc MATHKTA YHANACTCR € HEKOTOpoH
CROPOCTRIO OT MCTANMHYSCKOrd KOAbLA, ABHCAACH BAOHL €I'C OCH.

OnpafenyTe HanpaRieHHe HHAYKUHOHHORG TOKAa B KOAblUe. OTReT
NOACHHTE PHCYHKOM.

3A0AYA 3. -

| Kr renus HaxoguTes nof Hasnewuem § E0% [Ia M Hwmesr
fioTHocTy 0.2 KT /Md.
OnpeasnyTe BHYTPEHHKNO IHCPIMED TCIMS.

SAN0AYA 4

Kakoil momwma Gerfe  ATHHE BONHB! YABTPAQHMORETOBOrO
cBeTZ, MANAKUIEre HAZ MOBEPXHOCTL UMHXA , 4TOOLI CkopoOSTh
BRNCTROIHX (POTOINEKTPOHOR cocTannanz QOO xuM /¢ ?

PaGoTa Beixoda anexTponoB w3 mMEka 6,4 10-1% Ox,

3AJAMA 5

B ycraMmoBke, MOKAa3aHHOH HA DMCYHKE, MAacchl Ten- PaBiiui
m,, My # Mz, Maccsl GNoka W HUTeAl NpeHeSPERHUMO MANLL K TPEHHS B
Gaooxe ner. .
' Hafiure ycxopexue g, ¢
KOTOPbIM ONYCKACTCR TENO Wi, H
CHty HATAMEHHA HHTH,
cBA3LBAlOUIC Tena mp M ma
ecnd  KOIPAHIMCHT  TPeHMA
MEWEY  OTMMH  TlAaMM M
FOPWIOHTANLHOA TOBEPXHOCTLIC
papen k.

JAOAYA 6,

- .

Paccroaune MEXOY chbeyod H. skpaHoM L =375 wm,
Mexay Hump nomewaerca coGHpaOWas NHHIA, KOTOPAZ haeT Ha
3KpaHe pe3koe H300pakeHHS CBEHU NpH JEYX MONOKEHUAX RHHILL.

Onpeacnute  dokycHoe paccroadue T nuH3nl,  ecnu
PACCTOAHME MEXOY  YKAIZHHbiMKH  NONOKEHHAMH TIHHIBS
l=0,75m .

3AJAYA 7.+ VR

HesapowenHblik  METAMAHYLCKHA  UKMAMHAD pamuyca R

BPALMLTCE B MAMHHTHOM RONC € YUNOBOH CKOPOCTBIC () BOKDYD
cpoefl ocy . HMHZyxuua MarHWTHOrO NOMNA HANPABASHA BROAL OCH
LSIHERpa.

Kaxcpo #omkHO 6siTb SHAMEHHE HHOYKUMK MATHHTHOTO
noma, 4TOGkl B UMAHMHAPE He BOIHHMKANO JAeKTpuiccxoc nohc ?



BAPUAHT N23

BONPOC 1.

Januuute BuIDAMEHHE [IMA BHIYHCIASHMA CHIBL  TRAMKECTH,

OCRCTBYIOWSH Ha  T&N0  Macehl m, Haxoffileeca  BHYTRM
KOCMHYECKOTS  kopabiis, meTamero Ha  Bbicote  H Wam
NOBEPXHOCTbIO  3eMiH. YRawHTe  eOuHAUsl, B KOTOpbIX
HIMEDAKOTCR BXOORIUME B HETOD q:uanqecxnc BEMHYMHE),
BOTIPOC 2
Hpa NPAMOMNHHERHBIX NapanensHbix NPOBOAHIKD

CPAMKAIOTCA OPYE € OPYTOM. [lo ofHOMY M3 HHX [POXOEHT
I0CTOAHHBIA TOK.

Kakoso Synmer HAOpagfeHde . 2.8 MHAYKIHI,
30InMKaOWeEd B APYroM nposoanuke? OTBET MOACHHTE DHCYHKOM.

TIAfgAMYA 5

Cpeanstit | KBAAPAT CHOPOCTH  [OCTYNATEALACID ASHKSHHA
MOMEXYR HEXOTOPOrQ raja, HaxXoZAWETOCR nod Jasiedmem 5 104

Na, pasen; 2,02 10% m2/el. B

BeivHCAMTE MAOTHOCT: JTOrD r33a APH JAHHBIX YCIQAHAX.

JAIAHA 4

Kakopa HHHETHYeCkan IHepria thoToanekTpoHa,
DBEAETEIUIErD WD HATPHA NDH OSAYHCHIL ¢r0 YILTPAGHONETORbIM
SBeTOM ¢ ATHHAR BOAMBl 200 wm T PafoTa buiXoml IMEXTPOHI W3
uatphia A o= 4 0" ax.

3JA0AYA S,

Hefoabwas mydTa macest m = 0,2 xr  fBumeren g
FOPHIOHTANLHOA MAOCKOCTH [0 CRAMKOMY HPOBOLY, HIOTHYTaMY B
BHAE JYTH OKPYWHOCTH pamMyca R = [0 m, B Touke 1, rpe
CKOpPOCTh MYy(TnI Yo = 0 Mm/fc na
Hee HAYyanH AeRCTBORATE  fgipe
NOCTOAHHLIE TOPHIOHTAABHBIE  cunp
Fy =30 H, HanpaeaewsHan BOOMs acu
X, H F= = 10 H, Hanpaomewnag
BOOML OCH Y.

OnpegennTe ROPOCTs MyhTh B
Touxe 2,ecH & = T/f4,

3ATJAYA 6
MNapansteanueii AYMOK ¢BETA NafseT HA CHCTEMY u3 Tpex
TOHKHX AHHI ¢ OCWICH ONTHYECKOR ocnio. DOKYCHLIC PALCTORHMR

AMH3 COOTRAETCTRERMO PaBHEl [ = [Q ¢w, T2 =-20cm, 1 =9 e,

PaccToanue mexcy nepsod 1 8TOPOH AKMHIaMH |15 cv , Mexay BTODOL
H TReTheR 3 oM.

Ol'lpt.'lt‘.'.ﬂl{TC AoooxeH e TOYKY CXOMOSHHA NY4KI MO Bbiioge
HI CHOTEMbBL THHI.

IATAYA T o 50T \03@1

Hezapamennsiil  MeTanan4ecknii  GuNHHAP pallyca R
3PAWILTCA B MITHHTHOM none
BOKDYr <poefi OcCi.
ACNE OCH UMAHHARA.

Hadzute wanpaskeHHOCTS INEXTPHMECKCIG  NOaA 8
UHAHMAPE, <6AH MHAYKUNS MACHMTHOMO noas  pasHa B,

¢ YrRoBOA CKODOCThID w
Hunyxumsa marsuTHOro nons  Hanpasaeda

BAPUMAHT MN24

BONRPOC 1

B KaKMX  COMHHUAX  EbIPaWICTCR rPaBHTAUHOKHAS
nocToAHKaR.  lanuiuMTe  GOpMYNy TR BIYHOIEHUS  3TOW
BETHUHHBIL,

BONPOC 2,

Cesepunifi nmOMOC  MarHMTa NPUBAHIKAET ¢ HEXOTOpOil
CXOPOCTBHIO K METULIHYECKOMY KOAbLLY, MBUIIACh BOORL CIO OCH.
©OnpedenTe HanpapAedHe MHIYKUMOHHOMO TOKZ B KoAsue. OTmer
NOACKHTE PUCYHKOM.

IaAdadA 3

BHYTDEHHAR  IHEPIHA  HEKOTOPOI  MACCH  GOHOATOMHOID
rasa npd TemnepaType (=32 °C pasxa 1,0 Ok
CKrOfbKO MONEXYN COOSDWHT T4 Macca rasa?

Jadada 4

INeKTPOH BLIICTAET $13 ULIHA ¢ KUHETHICCKOR IHEprHed
32 107" A,

HIK0BY MIKCHMINLHAA ANMHD BOMAHLL CDET2, BLIBIBUOWETD
doTonpdexT, ecan paGoTa BLXoga pasua 2,88 07" ox?

3A0AYA 5.

B ycTanoBKE, MOK23auHOf HA PHCYMKE, MECChl Tex PaBHLI
M, M1y H Mz, Maccet SROKE H HUTEA ApeHefpeRtiMe MANLI U Tpeuus B
Gnoke HeT.

HadonTe ycxkopenne a, ¢
KOTOpbLM JBHKETCA  TERo my 1
cHRY HAaTRHEHHR HWTH,
CEA3BIBAIWMEH TN My H My , ecuH
ro2dibUUHEHT  TPEHWA  Mewny
TEAGMH M1 , M2 H FOPHIOHTIILHOH
MOBEPXHOCTLI0 paBeH k.

3AODAYA 6,

Herounnk  cBera  pacnososked  Ha  EBOYiHOM  dokycHOM
paccTOAHHM QT cofupalowiet AHH3LI HAa €2 ocH. 3a RuM3OH
HCPHCHRHKYMPHO ONTHYECKOH ocH PACOOMOMEHO UIOCKOL :!ep:»:ano.

Ha xakom PACETOAHHH OT JHHA3LL HYXKHO NOMECTHTL J1CpKanG,
yTOGb! AY4H, OTPAMEHHBIE OT 3EPKANL, NPOAOA BTODHYUNO uepe
AMHIY , CTAMH NApaAnensHbiyi '

Jagavda T

B npamoyronsHoR FOpHIOHTANBHOH KIOBETE C ABYMR
OPOTHBOASKILLMH METLUTHYECKHMY , 3 ABYMA ADYTHMH,
AHIMEKTPHYECKHMH CTEKRAMYK HANHT MMCKTDOMHT , NAOTHOCT:
KOTOPOrQ P , 3 JAEKTPONPOROOHOCTL & . K METWLTHYECKHM
CTeyKaM NpunoxeHo anpaxenne U | u sea xioBeTa Momeulena 2
COHOPOMHCE BEPTHKANLHOE MATHHTHOS MORE ¢ WHAYRUHEH B.

QnpedentiTs paHOCTL YPOBHER MHUIKOCTH Merkay
ZHINCKTPHYCCKHMIL CTEHKAMH KIGBET |, NPeHeGperat MATHHTHEIM
fones TOKd B ’JD(:KTPOHHTC . Paccrosnne MekdY MEeTANITHYCCKHMH
CTCHEIMH RIBHO a0, 2 X AnHHa b .



BAPHUAHT

BONIPOC L.

Yto HAIBBAIOT YASTBHOH TermtoToH nnasmesua 7 B kaxux
SSHEHLAX OH3 WIMepAeToa?

BCGORPOCL

Kaknue augur
sewecTaa ?

MIMYHeHH HCTYCKIOT  pPAIHOaKTHEHBE

IAfSAYYA 3

"a KAKCe BDQM \(ﬁTC!_JHaHhHQR TGQ4YK, COBC?U.IQ.IQ]J.'I.&H
FIDMAHHYECKHE KOMEGAHWA ¢ nepuogcm T, ODOXCOKT [EPBYIC
IONOBUHY IMIUIHTYAL NOCIE TOMOWEHHA DasHoBecHa T

3aJada 4

Cxopocth PACTIOOCTDAHEHHA <3871 3 HEXCTCPOt HOIZKOCTH

o= 224 105 wm fe.  Ha nosepxrocTe ITOA RUIXOCTH U2 303@yXa
MAZ3ET CILTOBOR VY 0oL vTIoM 257, . ’
Cnpeaeaure yrof Npetosassna  avyda . Sin 230 =042

Jagdada 5

HexoTopee XOMNYECTIO 2223 MAMSSIANOT 0T  TIMASPATYDLI
Ti = 300 K 2o Tewneparypsi T: = 450 K. (Tpst 17om odvew rana
MIMEHASTIA  NDONOPUHOHAMBHO  Temmepatype.  HaMLThHbgl  00BbeM
raza V: = 3 1n%, Janaetne, udmepeniGe 3 KOHUE DDOUCSIR. OKEIUN0CH
pagreim Py =105 [Ma.

Kakyw padoTy copepunui ras 3 3vosm apaueccs?

Ne 25

JADAYA 6.»

Mposomaumnst anockufi kowTyp Miomamkio § = 4,0 - 102
KOTODGI BYMICHEH KOHOEHCATOD eMKOCTRIO C = 10,0 M, pacniono
B COHOPOOHOM MZFHHTHOM NOIE TIK, 9TO BSKTOD HOPMANM Kk KOHT
00DATYET ¢ BEXTOPOM MACHHTHON HHAYKUHM YEOT L = 1350 Wanene
MACHHTHOA  HMOYKUMH B0 BPeMEHM  ONMCHIBASTCH yparHes
B=(2+ 350072 Ta

OnpegenuTe MakCHMHAMLHBNA 23040 KOWAEHCATOpA,

IAJAYA T

Cocyl 32MIONHEH TPoMA  HESMAWKBAIOUIAMHC  HHAKOCTR:
[TA0THOLTS KHOKOCTH BEPXHETD CROA PABHA  Pa, 3 TOMMMHA — F
TCIOTHOCT, AGLAKOCTH CPEAHErQ <104 PaBHA 1D, 3 TOMuMHA -2
TonwHHa HHAHETO €108 pasHa H, 2 MI0THOCT: HHAKGCTH 3TOrO €10
rIyOuHOR MEHAETCA A0 J2ROHY { = 2P, » Cy, r38 C — nocroaur
BeIHMMHA, 3 ¥ — CIYGHRA HuRdero caon (O 5y £ H). Ha nxe cocy
ACHKHT QOHODOOHSLIN CTUIGHOA CTEDKEHE MACTLI {1, AMHHA KOTOPC
H., 2aa0tuocs paeHa 6Pe. K QmHOMY XKOHUY CTEX&HA ApHBa3a
HUTL |, 31 KOTODYIO erd MeInesHo, He ALDeMEWUNBIA  AUOKOC
BLITACKIBAKT U3 COCYAY, B PEIYALTITE YEro USHTP TAKCETH CTEDNK
nofaHsmaeTca  Ha asicoTy H HAA  NOBLDXHACTRO0  KHOXOCTH.

HatigiuTe  padoTy, COPSpUIAEMYID  ADM  NOZveMs  CTEDNG
Cumamu CONPOTHBACHMA 3 MACCOH HHTH nperedpeus,

BAPUAHT M 26

BONIPQC L

Mo xaxed opMyRc ONPeneiaT  KOMHMECTEO  TENROTH,
1aTpadHBaeMOR Ha fUTAAMeHHE KDHCTRILMHYECKOrD Tela
APONIBOMBLHOA  Maccsl 7 B Raxux eaMMHUAX HIMEPAIOTCA BXORAIHE 3
HEZ BETHYHHDBI?

.

"BOIMPOC 2

ChopMynHOYATE NPABKMAD cMeittehdn 14 O - pacnaja,

3AagAavdAa 5

MATEpHAMBRAR  TOYKA,  COREFIAKILIAR
konedauux ¢ daczoToi 10 Ty, mpoxoaut
£o cxopoctso 6,23 wic.

JanntisTe YuaaeenHe CIPMOHHYSCSHE
B QNpESEIHTE €2 MIARLAMATLRHYIO CRSPOCTSs.
SIHTITE PABHOA Hymo.

CADMOHHYeCCHe
NoRORIHNe DABHOBCCHT

KOAEJIHHUR  TOMKH
Havamedyy  Ba2y

FIAdAY A 4

CxOf0cTy  DACDOCTDAMEHKA <3cT2 O MESEOA  MDAZDANHOA

cgeze ) = IS - 010Y wadc, a 3o avoper  vi =10 - 10 wade
JyM Z3€T3 A3ZIE€T HD MOBCDXHOCTE pasdedd ITHY 2ges [OZ YOIOM
Y 4 nepexgant 90 BTCOVIO Penv.

DNpeaenTs yrOn ApeTosIagd 3vil.

JAdJAMA i .

NGV TS SN TR LR T TNV ol B o ot MTIASHHD HACFLIIWT T, 17T
aH o AegexomlT w1l cocTomins P, | ¥V, noeouTomiue 2P, 1¥,
Rax GOM ITOM IIMEHHASTIS rcr-tﬂ:_;za'r?;:;l CAD 9 IIPHCHAICTI AT IS
GEBCMA, ECTH JABKEHMOCTE IABTeHRA FA7a OF wonend 03 rpadees
wrotpaikaeTedr

HRESMOfi mroed ?
Onpearanrs PODOTY.  COBZHUCHUYIO FRTOM I I TDM NPULCITE.

“IATAYA 6

[lposotuA  muockufi KOWTYP WIOWambio S = 200 cm? |
KOTOPGIH BKIOUSH XTHALHEITOP emkocTs C = 10,0 med, pacnonox:
B ORHODOAMOM MaCHHTHOM nNOAE TIK, YTO BOCOP  HOpMAnK
KOHTYDY ofpalyeT ¢ BEXTUDOM WATHWTHOA WANYKUWH yrog g = &0
Hoserenme  waruuTHON  HHEYKUMH 20 apemeny
B=2-10" cosma)t Ta.

QrpexenuTe INEDTHI XOHAEMCATODA 3 MOMENT 2pcMesy { = 2
HHOYNTHEHOCTBIO KOMTYPR ipenedpoth.

QMHeatBaET
YPABHEHHEM

JAdAU

-1

Cocyn 2anofNen ToeMA  HESMOUMBLIOUINMHER  SGHINOCTIM
TMA0THOCTE HNOKCCTH BEPXHCIS LIOA 2a8MA  [a, 3 TOAuuHG — IH
UIDTHOCT: MHANOCTH CPeIMerd DAERHA 25w, 12

TOMUAHA =~ 1

?Dl‘[mllHﬂ HHIKHETD CR0A CABHY H, 2 oRoTHOCTS KHAXDLTH ITOLD o

€ rAYOHHON MEHASTCA 70 3K0HY P = 2pa » Cy, r22 T — AcczosHk

FeTUMHA, 3 ¥ — FySuna ekrero cron (O £ v £ H). He ane cocy
TCKAT JAHODOOHMA CTUThACH CTEPEHL MACTai T, MHHE KQTOPG

F ., 2 nacTaceTs pasna 60. K ogHOomMy %Oy TT2DKHA npHEasa:
HHTE 20 KOTORYI0 &70 MEZNEHHO, He TEPcmelingan MHaxac
NOAMHIMAKT, 3 PeIYibTITS 4Ery  ACPXHMIA KPdl CTUDWHA JNAlnIBRET
Ha akcarts HST uam neBcoxuocToi KMIKOCTL.

Hapante padoTy, CORépildemyid  apH NOEBCME  CTIDHK!
A5 ISMPOTHEASHMA 4 MACCONT HHTH  npeiedpeis.



BAPHUAHT N27

BQUPOC

[lo xakol copwuyne OnNpezenadT KORMMECTRA  TERIOTH,
seesTAa
NPOHIRORLHOA  MaCCli 7 B KAKHX eZMHMLAX HIMEDAOTER BXORALIME B

BaIoeateMofi npH OTREDOERIHHH KEHCTAIAIHYESK0rD

HEZ BETHYHHEL?
BONPOC 2
CohopmynupyaTe npasunn cuewsesvws ana [ - cacnana .

JAafdadga i

33  xakoe EpeMa  MaTepHafLHasA

ﬂOHOﬁKHY AMAORITY RS 0TS [MOAGKEHHA paaucacc:tz?

JAaZAdA 4

n'f‘l €T NERLSXOAHT W2 2978 3 TVIKAC I MOR2IITETLM

npengsmitenws e =17

Onpeaeants yroa NAIgedHs  Tv¥a. <O YrO0 IDRICMICHH

gagex 250 [okaiavsan opesomasupe 3czwm N = 123 Sin 30 =027

SAZAaNA Do
TeaBen1 Tyl HexoTORON wiltin @
senseTea 0o jasouy T
CIDETIUZUNTHED TIIGM A0 VBRI a6hemd 3T Y, Io Y.

MICEI U

TOUK3,  COBESIANRINAA
CACMOHMMESKHE ROACSAHHA C  MEPHMOOCM T, apoxoans aTopvm

HAZLILHOCD FIIE L QAR
= V! FHadanrz padory,

IAdAYA 6

[Mpopoaxuni KBAAPATHWG KOHTYP 3 CTODOHOR A = 10 &M, B kot
BITOUSH KOHOCHCATOP enmkocThio C = 1000 mxd, pacroaow
ONHODANHOM WATHHTHOM MORE TIK, YTO SEXTOP HOPMANMM K koM
0Gpasyer ¢ DEKTOPOM MArHHTHOA WHIYKUHA YoA & = 450 | Hayer
MATHUTHOW  MHOYKUWH 30 BpCMEHH  ONKCHIRIETCE  ypaswer
B=4-107(10~5¢) Ta

OnpeaeTe 12080 KOHAEHCITOPA 3 MOMENT 3peMeun | =
MuzyxTuanocTbi0  kOATYPZ  npeHedpets.

IAJAUA T

r:-.'}'l’."_-’,.‘l FTATQMHEN TpoMA  HECMEWHEACUINMHCT  HHAKDCT:
TLA0THOCY (KMAKOCTH BETXHETD CIod DISHA P, 2 TOAMMHA — |
N30THOCT, KRHAKOCTH CPEIHerQ Paska  25a, & TONMHI — |
TOAWHHD HMKHErD =305 paana 2H, 1 NAGTHOCT: MUIKOCTH 1TArg ¢
D CAYGKHON MSUACTIN NG IZKOHY O = 10, ~ Oy, rae C — noctosr
JSTHYIMHL. 3 ¥ — rayOuHa HikHero 3ok (D £ v £ 2H ). Ea
IOCZ03 MKHT  GEHODOAHBLIA CTANBHON CTIDMSHL MACTHL M, an
xetapars 1, 2 maoTeooTs paasa Gp.. K oaHowmy xomiy cres:
ADHBAIIHI Mh7a . T3 XOTIUYWY Zr0 MeZeHNQ, Hs [epeMelllH
WHINSCTH, AOLHMINGT, 9 PECYABTITS Yerd  2eRXxHMil  XpP3A orept
SEIILIaXCTIZ O H3 SPAHTUE D33aend EMIAROCTH W 30‘33)&3‘

Hataurs gadoTy, $0BepacMyo fnpy HSdseme syepwaia, T
SRIDOTHEICINR it MICTOR 1T apetedSpes,

BAPHAHT MN28

BGNPOC I
HT0  HalLBAT  YACTBMAA TeNNOTOH
B kaxsx eaMHMUax QHa wdmepzerca ?

napcsoSpazonanus?

BOUPOC 12
Haxue MeMEHTIPHBIE 43CTHUB! HCTYCKaloTea npu B pacnage?

3aBaAadA 5

MaTapHabKas TOYNA, CORCDIIAMIAN MADMOHHYECKHE KOMeSANyA
¢ 43CcT0Tod 3 i, NpOXOAMT  NONOKEHWE PABHOBGIHA £0 GKOPOCTLIO
308 mic.

JanuUniTe  yPasHEMME TROMOHMMECKHE KOMeSaHuA TOUKH «
ANPCATANTE S€ MAKEHMINLHOC  yoXopeHHe, Havanseywo Dasy ¢imTats
DABHOH HYTIO.

4

3AafdAada 4
OI'I_D:.‘{'_"H[T: YroA N3as44A T¥4a 3 3070YRE HA HOBC?XHQCT: 2aa54,
SENH VIO MEHIY NPETOMASNKL M OTPRIKEHHBIM Ty9amu pases $0e.

Morzzateas npetoMicsus Zonst N = 1,33, - "’
IAOAMA 20

CucToanie  MOR  HAISATBHOMS I273  WIMERENOCH  SHAYATE M

w3aGape l— 2. 2 1T=m Ao wiexope Z—3 [ CMOTPH JMCYHOR )
: Mpn 2t razom <csepusia zadoTs

? | —— = A OTHOLSHNHE aapRennsi 1
[- casTaAAx T n 3 sasamno; Pr /Py = kL

H Fl3BCETI,  MTO TEMNEDATYDA a

J | KONC'IHOM  COCTSHIMM 3 zamia

3 Y rewmncpatrpe 2 COCTOAHIH i

DapezemTe ITy  TEmnspavTypy

JAO0AYA 6

B MpAmMOyTONbHLIE NPOROANLUMA KOHTYP. €O CTODOHAMH 2 = [{
b = 20 om smouen xongeHcaTop evicscTria C = 100,0 sxc®, Kou-
PACROMOKEH B GOHODOAHOM MATHHTHOM NOAE TAK, YTO BEKTOP Hopwm:
K KOMTYPY 08paayct © BEXTOPOM MATHWTHON HHIYKNMK yTOR ¢ = 3
HamcenHe MarWMTHOA  MHAYXLMK BG  ADEMENH  ODMCHMEBae
ypaEHennem B=30-10"Sin 20wt Ta

OnpesenuTe MOKCHMANLHYIO IHEPIHID  MEXTPHYUECKOrD N
HOHOEHEATOpa.  HHAYKTURHOCTLIO. KOHTYPE fpesedpeus.

3AadaYvas 7,

Cacyn *2N0NHEH TPeMA HECMEWUMIAOWIHMHCT  KALKGCTZ:
TLIOTHOCT HHOKOCTH 3CPXHESD CI0A PABHE o, 1 TORWHNKE — 2FL
OAOTHOCT: MWIKOCT SPEIHITO PAEHA 28w, 3 TONWKHA — B
Tomuuna HstwHero c108 pasxd 2H, 3 mnoTHOCS KAKOCTH ITOM o
€ MIYEHHOA MeHACTCA N0 1aKoHy @ = 20, ~ Cy, e C — nocroan:
AENHYMHD, 3 ¥y ~— raySuHa MuxMera oA | O £ y £ 2B
Ha 2ue cocyma AemuT OBHOPODHMN CTINLACH CTEPWEHL MIGtnl T
ZIHA2  RQTODCrD H | 2 onotHocTs  paswa 5. K opse
RQHUY STepkiA  TUHERIAHA HUTe |, 23 RATQOVIC  ofd  melnes:
He Oepemollliinda HHIROCTH,  MOZNMMMAGT, 3. pEI¥RBTATZ L

BESXHIGE KPAN CTIDWHA  OKIIMBICTCA H1  rgadsue paan:
WIUBROCT H B0IZYRA.
Hafeise  pafoTy,  odepiunteMyrs Nprt  A02beMe  STEpw

CAAM GINRPATUBACANA B MAGSOR MMTH  Ipesedpeis.



BAPHAHT M2

BOMNPOC L

[To xakod GopMyne ORPEHSRIOT KORUMECTEO  TEMOTH,
IATPAMHBACHON HA NMPERPALISHHE 8 NP MPOHIBOMABHONH MACTHL MUIXDCTH
MPH TEMIISPATYPE KHrieHHAT B xakix caunmiiax HaMeoAioTer BXOQAWLHKE 8
Hee SeauyHHLT

BONIPOC 2.
Kaxpe MCACHTADHELE
B~ - pacaaae?

SacTHObL HENYCCOTCT neM

3A0AYA G

CropocTs Tela , COBEQUIAQWIAT) [IDMOHHYECKHE KoMeFaHHA,
HIMEHASTER MO AKOHY v= g0 - 107 sinloot wie

3aMHWNTE  YPABHAHKE [ADMAHHYCCKHX XONESaHnfg <ema o
JNDGICIINTE  MIKCHMAABHOE JHAMEHHe <ro  CxopocTTH. Havamsayd
WaIY CHHTITE DABHOR  HY:MHO.

JAZAYA )

CONHetHBE  TydH NagdoT HI NOBECXHOGCT: 3CM4M oM
vrrosoll puicote Canuua  H3an  ropuioxTom 10°

CnpensanTs  Yran  npencsisuis aTHx Jeeeil. (lekazatons
Apetosmfanisy doawm  [a = 1,35

3AZAMA 5.

FIXoe  HNOAMNCTTIY TSIMIOTEL  HendXomitmO  2n3 HArgeIdmia Il
T=ER KICACEARD Maczon M = 7 - 107 w0 L mazomsterees
3 ywliMHZpe N0 A0pLEhes, Ha
MOGMADHIA TRANRTMKDTTL
gbueme Ce =(3LIR

ROTOPAs  SSKRT  £py?, ST
RHCTagon2 Y HOCTORICN

3A0AYA B,

Tposogsmyii  naockuf XOHTYP naowamse $ = (0Q ol
KOTOPLIA BIDIOMEN KFHACHCITAD eMK0CThi0 C = 2,0 mid, pacnonans
OAHOPGIHOM MACHWTHOM MOMC TIK, YTO BEXTOD HOPMAMH Kk xox
o8paTyeT ¢ 3CXTOPOM MAFMUTHON HEIYXUMH Yron & = 150° | Yamey
MATHMTHOR  MHOYKUHR B0 BDCMEMHM  GNACHIBACTCT  ypapme:
B=5st-{1+)-10" Ta.

OnpemennTe 2Pl KOHEENCATODI B MOMEHT BpEMEHK 1=

- HsancuakosTsio KoHTYPA npexelpeds,

TA0AYA T

l:ot;;xn JANOMHEH TPEMA  HECMALUHARUIAMHLOT HHOKOCT:
TT10THOET, KGICXOETH BepxXuerd ot pasHd  fa, 3 TORWMHA —
TACTHOCT: MHEKOCTH Coenders pabHl (s, 2 TOAWMHE -2
VOMIMHE  HHIKHESD &TOA pasHa H. 1 MIoTHOGTS HHEKOCTH ITOrD
S CAYGMHOA MEHASTCR NO JaKOHY 0 T 20 - Cy. 3¢ C — necrom
I&THMMHT, A ¥ — vdHHA HiacHera 20d (D 2y = H ). Ha
LOCYRD J&KHT OOHODORHMIN CTANLAOA CTCDMEHL MACCH M, 1
watopars  H . 3 AnoTiocTs paBWa S0., X 0IHOMY KOHUY cTep
MENHEAIAHT HHTS |, 13 KOTCPYIO eff MeLACHHG, HE OoseMents
HHIXGCTH,  AOSIHMAIOT, 3 DLIFALTITE  YErQ  MIBKHWE b
TTIDIKHA  OKOSHIBICTTH W3 CPAMKUC 5322282 HINKHCTO  H CRem:
need KMIEDCTIL

Haianre padoTy, <OSepUriemy®  GLM ROQn<Me  CTeps
ZanaMms CSNDOTHRASINA it MACCOR  EMTH  Rpenelpeis.

BAPUAHT N 30

BOTIPQC |,

IABAYA &

[lo xakcfi dopMyns ORpeaetioT KONHYESTBQ  TERNATH,
13TRAYHDILMOI NP KOMZEHCIUMK NPOHIBORGHOA Macchl Mapd
B owuaxkocts? B KOEMX SSMHHUIX WIMEDAIOTCR BXOLAIINE B He:
BeTHYHHRT

BONPOC 1
Yo Taxoe Mepwof MOAYDACTId PASHOIKPHIHOTO 3eHresTaa

Jadada i
CxopocTh TETd |, COBLDUWIANOMIErD TIPMOHHYCSOIC XOnsdanus,

HIMCHRETER fo  akeomy v = 100 107 sinl00 T e

ZanMIuNTE  YPOBHEHMC  [APMOMuves:xi:  Komgedawwd  Tomd
H JQADEIZINTE MIKCAMANBHOEC THAYCHHS = WEXODEHMA.
Hauanesyo  daly C4HTIT JasHOf  Hysgo.

SAdAMA 4

lyv coeT2 NEoexOAMT MI TUMueDuMMA 8 soOy¥, OnpeacTaTe
YTOM  MRPETOMIEMHA  IYHM2, 2T VMDA  N2JZHHR pidses 307,

MokazaTeas NpelosntenHd acas Ny = 1,33, ACKIIATES ApeTCmlstna

ranuepHHa e = (47,

3afAMdAa 5

TeanGuIGMIPOGIRHLIA <I2¥R OTRINDN 1¢ FAVGORICS BANYNMD,
Orpyauming coeva DAHOITEMULN  MICITLALIN T3 AWt
TemALpATYDY  Ta B HeROTADLINI  wMOMENT  OTHPMBLCT XTAM, i
NPUHCIOANT  TIRCARSINE  ©39vIT  r320m. Kk Towneplitror T
AvdeT MeTy T3 D COCY4C  Mole <03 lanankeiid t

(Mposopawnit nnockud xontyp nomansio S = 100 em? | » rave
BRMOMEH KOMACHCITOP emroeTsio C = 50 wmx®d, pacnosome

QIHOPAOHOM MATHHTHOM [OAC TIK, 4TO ACKTOD HODMANY K KON

O5pATYET ¢ BEKTOPOM MAMHUTHOR HHIYKUMH yToo O = 1209 Hamen
MAIHMTHOA  HHOYKUMM  BO  3DEMEMH  ONWCLIBACTCA  ypamwe
B=3-10" cos{2xt+ wfd) Ta

Onpezeaut MAKCAMALHBA 2apRa

KoHfencay
FHAYYTHMBHOCTRIO HOHTYPL NDeHeOpeuL.

Tadaya 7

Cocyn 1anonHen TDeus HECMEWHMBAIOWAMHCE KHAKOLT
[MI1oTH0CTs SCAIKOCTI BEQXHErD G074 DA3HA o, A TOMUKHA — |
AQTHOGT: MADKOCTH CPeaHera paBHa 20, 3 Toawsma - H. Tomu
HIGKHErD cxoA  paBHa H, 3 mnoTHOO®  KAIKOCTA  ITOre
£ FAYSHHOHA MEHALTCR NO ZaKaHy O = 2Pe - CY, rie C — aocrom
BIHUKHA, 1 Y ~= ravduna Auwnrero caon { 0 £y < M), Ha
COCYZ3 ACHMHT  OSHODOAHKIA CTINMBMOA STESMEHD MACil M,
roTopere M, 2 AI0THOCTL PaBHa 6P K QOHOMY.-ROHUY CTeT
AEHBAZIHA AKXTH , 31 KOTODYHE <70 MEZAEHHO, He Nepeleil
KAZKOCTH, MNOOHMMIKT, 2  PESyabTITs  Were BEpXHKA
LTIPRNA OKILI0ACTCA Ha r;anum: :JJSI!L‘M. WHIKSCTH M BOo3a

Hadiwez  pafoTy;  C29cpWALHMIC  NPK NOIbaMe  CT8D
Cunza CONPOTHRACHME 8 MACIDH WITu NpeHedpes.



BAPHUAHT N 31

BOIIPOC 1L

Kaxefi map nazsBaloT Racwienikim ?

BCTIPOC 2.

QOBACHHTE  MPHYMAHY  pacceaMmis  Cf - Y3CTHL  aToMaMu
aCLICCTBER .

3AfAMYA 3

Hafaswte  3m2yeHHe  cpcianedl  XMHETHYeckOW  IHEDruM
MOCT/TATENLHOID ABHMEHHA ORKHOA MONEKYNBl FEMMA, HMCIOLIETO

apu  aasnesus P =100 x[Ta ruotHoeTe p =0,12 s M

IAdAMA 4

Ipyz wmacesi M = 200 © cosepiuaeT RONEIAHHA HA MNOYWHHE
¢ wecTxocTsig K =300 Hiwm,

Hafmire wvacToTy xoneGgHu#  rpyza.

3alada -

COCTOAHHE Mona HOISAILEOCS 333
wexgge | — 2, a jatem né usodape 2

HIMEHATOCH BHAMARE MO
— 3 { cHOTPIC PHCYHOK ) .

N Tpus 3TOM  FO30M COBEDUWISHA
PI |2 padora A . HasectHo |, 4T
Lo TEMNEPATYPA 8 KOHETHOM

- COCTOAMIE 3 PABMR TEMIEPATYDE B

l cocTousin. | w pasHa T,

v Onpeacisre aTHoleHKE
Zanmesuil 8 cocTosimex 1 ou 2

12

BONMNPOC 1

Q 4eM CEHGATRNMLCTEYIOT Pe3yNBTATH AKCNSPUMENTOD
MaiixenscoHa W Mopnu no HaMBpEHMID CXOPOCTM cBaeTa ?

gaonPOC 2
BuanonHaeTCa AW 23aKoH ApXuMefa B YCROBWRX
nesecomocT 7 Oteer ofocosars . Yooam
. IA0AYA D
B eepLUHax MPaBWILHOrD WeCTUY anBHWKa
PECNONCMERE  TPM  NONONGATENBHLIX W TPY  OTPMUSTENBHBIX
+a 3apana [ CMOTRM  pPUcyHOX )
BenwumHa kamgora adapsga §
CTEPOHa WecTHyrankkwka 0.
+ Gr - Hawgure HANPAKEHHOCTE
IeNTPUNECKOrD  MORA 8 UeHTpe
WECTUYTCNbHUKE |
F - - M
- - '|'q/ AR B
JAQAYA 4 o

Koneco , apauwanach DaBHOYCKOREHMHO , ACCTWING YIMOBOK
cxopocT @ = 20 pan /¢ depea 10 ofcpoTtos nocne Hadana
apAleHHR

HadanTe yrnoace yeKopaHWe KONecsd .

-

- yrhoM @ =30,

IagAdA s e (3

KoneBarenbinii KOHTYP, COCTORWMRA H1  KaTyWwx
MHOYKTHBHOCTH  # XOHRencatopa, depes xawd K nomemoyes
MCTOYHHEY € 3.4.C. , pasuof E H BHYTPSHHMM  COnpoTHBNGHatem

( cvoTpH pPUCYHOK ) MMepeodasanste wuow K o3aminyr, [ocn
YETAHOBNEHEA CTAUHOHAPMHOTS peMHMa KIIOY PAIMBIKAOT H
 KUHTYpE BO3HMKAWOT KoneSanug

K nepwogom T . Tlpw aTem  amnmutyn
% HANDAMCHHA Ha KQHRWTGPG B

PR —= pa3 fomme d1.c. Garapen.
Hadmure WHOYKTHBHOCT
xaTywxy L Conpotiancance

RATYIIKK hpeHedpeds

IAdATA T

HAsa wapugs oAMHAKGEGH MICTHE [T COCTIHENBL HEIECOMC
TpYaHHOR Keotwoeta K oW gmwmmt L ow Temar denoaswkHo -

TIAEKOM  FODWIOHTAABHGM CTORE . TpETHi  WapHK  Macchl
MBMKETCA CO  CXOPOCTRIO Vo 10 RMHEMH , COSTHHAICWER uenTp
NepEbiX ABYX { CMOTDH PHCYHOK }, # yOPYID COYISDACTER & OIHH
HI HHX . '

OnpemeanTe  MIKCHMIABHOS W MHHHMLISHOS  DACTTONHY

NMEREY WARPIKAIMH NPH HY AaAbdefiuses JRIHESHIM

m m m

BAPWAHT N 31

IADAYA S

8 dagmiolo  cremky Gawwn TaHMA |\ woywero
ckopocTeic U =72 1M /4, yRaprercs feTAWEA ropuscirans
Ca CHOPOCTHIO Vo =760 M/cC Bcnep vTaWky nyma o yripy
QTCAEKVBAAT OT Hes N

C  KaxoW GHOPOCTLIO OTHOCATENbLHO 38MAW  nonet
QTCKoUVBWEA NyNR 7 CTeWkd HaKkioneMa Kk peprwxanu

<

—_ B -f‘!a“)
a7 o :
JAQAUA 8 Lo T

4
c
M33000pagHeil renvi , HaXOQUBLUMEACA NPY HOPMaMLHDI
YCIIOBMAX B 3aKpuiToM cocype ofbvemam V=505, oxnaguny
Ha AT =55K,

Hargwre npupadledwe  BHYTPRHHEN SHeprum  rasa
KONWMECTBO OTOAHHOMO WM Tenna .

JAJAYA T.
ManeHbiid LWAPUK MECCHE M

nogpawied Ha npywor
WECTROCTY K W HecET aapsp q.

: 8 HaYansHL# MOMEHT wap
=k yoepwmsaleT  Tak |,  4TO  Npywi
9‘+ negedaopmyposara . Flog wapukom

pacecTofiiuM [ nexur TaxoH xe wapuk
sapafgomM - O { CMOTPM pUCYHOK )
HepxHyi WapHK OTNYCKAraT .

MpwW aKod MWHUMANLHOR  SelnuKHe
HYWACHWIA LWBpWMY NognpLirsaT 7

h




BAPHUAHT N 32

BOOPQC |,

UTa #a3WBAI0T KOHTNYECKOR TeMnNepaTYPoR MuIxdoTn?

EOQNPOC 2

B yem CYWIHOCTS MAAHETIDHOH MOZSAN ATOMA ? H_;‘{cp'ﬁrre
e cxemy .

3A0AYA -

BbIMHOIKTE  3IHIMCHHME CPenMcH  KEIAPATHYHOR  CRPPOLTH

Monekyn  YIMekKenoro rasza nps  TeMnepatype (0C.

3AQAYA 4.7

Onpesennte yokopenne ceofomnore nadeHus wa Jlywe, eciu
MAATHHIOBLIE T2chl WAYT Ha ¢e noBepxHoerd B 2,40 paza Memines,
yeM K3 Jemne.

IATAYA 5

MoOnL MReANLHOTEG TAds , NEPBOHAYANBHQ HAXOMMBINHALE NMPH
HOPMAMbHLIX YCNOBHAX , NCPCHOMNT B COLTOARMC ¢ BIBOC GOILIHMH
o6bimoM ¥ maBNcumess . [lpouecc nepesoma cnaraeTed M3 IBYX
YIACTKOB- — n306aphl H HIOXOPHI .

Kaxoe xommuscrso Temna
Momipuas TenmnoZmxocTs «
Cv=21 Ax/(moms K).

nogeenexo ¥ rasy 7

raja TpH NOCTOAHROM oOnéue

3ANAYA S

KonedaTeanHniit  KOHTYP, COCTORWNA W) KOHACHCATOR:
emrocrd C ¥ RATYWIRI ¢ BEAYKTHBHOCTRIO L W conpoTus. enmem R
yeper kmos K NomMaGoueH K MCTQUHUNY  NOCTORHHGR A.4.C. E
{ cMOTPH PSICYHOK ). Uépea MeKOTOPO:
spemi  TIocne IamsikaMug Wmosa F
f.  YCTAHOBHTCR CTAUMOHADRBHA  PLAiM
i TOKK BO BeeX ademenTtax  ucom  GyAy

I3 c nocroansii. [loche storo kmod  F
i - CHGBZ  DR3MBINAIOT. Kakoe KONM4ECTE
TeMAoTR Q)  BniaenkTed B KOHTYR:
| E nocne peIMBIRAHUA KIOHS
: BHyTpeqsium conporupnekdes Gatapés
: ripeHebpeys,

JA0AYA L™

Ha rraawofi rop;f:'ou'ra;eba_oﬂ MOBCPAHOCTY  HAXOAHTE

fpuima maccsl M ¢ YITIOM HEXNOHA & k Ma ucli Gpycok Wacthi IT
{ emorpn pucysox ) . KodbhHUHEHT Tpeuus  wmewxdy npuamod b
Gpycxom pased X (K > 12@ ). B moment 1 = 0 ua HpHIME
Hayafa AcfCTROBAT: TOPUMIOHTAILHAN CMAd , JaBucAmias OT BPSHENY
kaxk F= b, rae b-nocrosunas.

BAPHUAHT N 33

BONPCC |

HTo 1#aInB210T npoucccoMm kunennz wuoxoctw? [Tpw xamxkx
YCNOBHRX OH RauxHaTeR?

EQOTIPOC 1L

Yre vokpe 3nekTpod -~ BOALT T Kakopé crb coodTHOWMHZ ¢
mwoyney 7

3A0AYA 3~

Boluncanse CpHoAMIO  KBaOPaTHYHYIO CHODOCTH  MGACKYMEI
BomOpoeaa, rMerowiero nNpW gasterux P = 100 xTia mnoTeOCT:
p= 0,12/ M.

JANAYA 4.

Tpys maccst m = 100 r cobepuineT koneGamia Ha npysrHue &
HECTROCTEIO K = 300 H / M. .

Haﬁnn_'rc HauBONLWYIO CHOPOCTS AHMKEHMA TIpy3a, €CIH
AMDAKTYRR kostefauni A = §cu.

3ANAYA 5.

MOAL KWOCAILHOCP 433 MEPEBOBAT WA COCTOSMMS | B
cocToakne 3 cHauang no usoxope | — 2, a 3ateM no mzoBape 2—3
{ cmoTpn pucynox ). Ha wio¥eps rany coolllacTes TAkoE Ke
KomwsecToo Tenna Q= 3675 I, kaxoe BuintndeTer na waoGape .

HalimiTe KOHewHylo TemnepaTypy

Pl 4 2 raza Havanbuas  temnepatypa
| razsa Il = 27 C , Monaphaa
TEIUTOEMXOCTD. raza opu
s TIOCTARHHOM obvéme

1 C =21 Ox mone K )

Halinwre nyTo , NpORRCHHLIA  APWIMOA DO MOMEWTZ  Hauau
CronpXcHHA GPycxa NO RPHIME.
-
I IZI ISR d g
3ATAYA 6 0 Ty
KonedaTenuHbii KOHTYD. COCTORLUIMI HY  XATYWE

MHOYKTHEHGOTH M. KOHDCHMCATOPd, Yepea  kmod K RODUNoMeH
UCTOMHHRY € 3.0.C. , DPaBHutd E, ¥ BHYTREHHHM CONPOTHBATHHEM

{ cmoTpy pucynox ) . . Tlepaonasansuo swmov K zamenyT.  [locs

YETIHOBACKUS CTAUMOHZDHOMD PEKHMA KMEY  PAMBKAGT W
KOHTYPé  HEOMHKAKT konebanWs © nepwogom T . fpun  ate:
AMIBHTYAZ  HANPAKEHHA H
X xounexcsTope B N pay  Bojuw

a.n.c.  Saraped.
Hajnuye EMKOCT
wormexcatepa C. ConpoTHaneHue:
E = . —— Xavyiuxs npexcipeds.

SADAYA T -

JlBa mapuxa ommHaKesol Maccht MY COCAUHEHL! HEBECOMC
npyxkHHOR mecTkocTH K w mmmust L u onewar uemoZswicHe K
rIagKeM TopHIOHTARLHOM CTORe . TpeTud mapur Macchl T
ABHIKETCA MO NMHKH , COCAMHAICHICR USHTPH! NepBMIX RBYX { emoTp
PMCYHOK ) , # YOPYTO COYHNAPASTCH © OOHHM M3 HUX .

OnpezeRuTe HAYANLHYIO .CKOPOCT: Vo TPETBETO  LUGPHK:
e MMHMMANLHO®  PACCTORHHWE MEXAY  1uapHkaMK  fpd
HANbHeEM ABHMEHHM pasHo L .

m m m




B APLU
BOWRGC 1.
Hro H2IME3IOT OTHOCHTLORHON BRARHOCTEIO 8034vKd 7

BOMMPOC 2

B 4dm cocromt duIMMeckil CuMbicn  NOPAIKOBOTO HEMEpd
anemenTa B Tadguue  Mcensenessa ?

FANAYA 3.

Briumeinte cpefHes

IHIYEHKE  IHCPIMH  NMOCTHIATSIBHOTD
JBHKECHEA MONCKYLI

43072  npH TeMngpaType 100« C.

3A0AYA 4

[lpyxuna nom  ZeficTevem Tpysa YLAWHRTECH Ha | oM.
OnpéneniTe, ¢ KaKHM AEPHANONM KAYHCT LOBEPINATE KaXEGAHKL

JTEYT  TPYT Ha  DPYHHAE, &UiH g BbIBRSIHM  KI  NONLKEHHR
PrEROBECHA. ?

JADAYA 5« -

Mofbh  YRCANEHOTO  CINOATOMMONG 1633 NEPEBOMMFEd  HI
HAYANLHOTO EOCTORAHMA © FeMncparypoli T = 300K 8 ecocrosmume, &
KOTOPOM €10 TOKMEPaTYpa ypenuyMaach B Tpy paza , 4 ofném
YMEHEUMNCH B ABA pasa.

Hafmite fioMBenéunos x razy xoauuecrso Temma.
Haseetno, uwre wuz meex RyTeH nopesoma FAId M3 HAMANLHOID
COCIOANHN B KOHEYHDC, Ba KOTOPLIX JHAaBNeHHs He JIafaeT Hume

HAYANEHOrS , Butm  Bubpay AYTh, Ha KOTODOM HAD TAI0M
GOBEPILIEHA  MHUNHMANLHAA “patioTa |

AHT M 34

3a0AadaA 6

KoneGatensHetl  xonTyR, <ocrofumi M2 KOHOEHCATOP:
KATYIIXH € wHByRTHENOCTsI0 L B coppoTusncHues R, wepes Kax
K nomumoded X HCTOMHMKY MOCTOARHHOR 3.4.c. E. Weped Hixkorope

EpeMa  NQENeE MMLIRIHMS %3048 K YCTAMOBMTER  CTALUMOHZDHE
POKHM | TOKH 20 BCSX 3MEMEHTAX  UCH
‘BYIVT NOCTOARND!, Noeae 3TOT

kiod K cHOBR paiuelkaroT.
Uemy 2l eMEOCT
: KoHfieHcaTope C  ,  ecan noes
L —_— PIMBIKARHE KaKIu B FATYWE
BLIOENASTCH KofHMecTaD  TEVIOT:
[ E paBhee Q 7 BuyTpeHun:

conDOTHBICHHCN Oatapeyt npeHedpenL

IagAYA T

Ha raagxofi Tropuv3oHTA&MLHOK NOBLPXHOCTH  HATOAHTC
LpHIMA MIcChl M ¢ JTROM HAKNOHZ 1 W Ha kel Opycox Matcht ©
{ cMOTPH prcysok ) . Koshdmument Tpemns mekmy npHIMoR
Gpyckom pssen k  ( K> 1ge ) B momesr L = § ua tOpraM
HAYRMa FeficTROBATE COPHROHTRILHAR CHAL, JARMCRLEN OT BPEMEH:
xax F=c¢ct12?
The € - NacTofRHHaN.

Hanzyre YT

npefigsHyL  TPHIMO
RO MOMENTA Havyald
CROMLHEHHE Epycx

//////////f////////// ne  npuasme.

BAPHUAHT M35

BONPOC .

Y70 HASMBAOT NAPUMANLHLIM JaBNeHHeM BOANHOTC Dapa ?

BONPQC 2

Kakees! 3apRRE H

Macca O - “acTHUm 7

T T . -

3A0AYA 3

HafAguTe TemnepaTypy renns, HMEOUIEro npy NanacHHY 100 ®Ta =

rwieTHoots 0,2 ke / M.

-

3AgdAa49YA 4.0

Cpya sucxT Ha mpywune u xonedneTer ¢ AegHodom 0.5 o
. HA cxonhko YXOPOTHTSR NQYNGHHE, 004 CHATS € Hes rpvl 7

Konaencatop emxocw C | =
roTeruuanos V.
KATYWKY HHAYKTHBHOCTH L
KOHOSHEATOR eMkocTH C 3 = 2 mid ( cuatpu pucywox 3. o «

| MkD  3apsked fo pam
K wemy weped uneannubiii pron
MOIAIONAT HIERADRNE;

=30 B .

TIHOCTH  ho
X D L gﬂ .lapsm::“m;
JAMBIKAHMA  KMIOYE
HumyxruegocTs
OOCTATCYHO
TaK  4To po

aen

TMEPCIADRAKH  fApoy:
AMT MGIICHHO.

JANAYA 7.7

CueTeMa COCTOUT K3 SDYX WAPHKOE € MACLIMK My W 1T
COSAMHEHMbBIX MEMOY COBOA HeSLCOMOR NOYAKHHOA .

B Havanmes

MOMENT ARYKHHA He 2eDCDMUDORAHA |, WIDHKH HAXGAATCE HA om
ypeaHe u HM cooCLOtIM HAMANBHBIC CKADOCTH Yi M Vi { cvo

IAGAYA S -

vloat  wosanbHOCG  A3yX3TAMMOUG  razd

NEDSBORUTER 41T
KIYARLHATO COHCTOAHME ¢ TeMnepaTypod T = 300K

3 COCTOAMME, &

ROTOPOM ere TEMMACDATYPE yMeMsilWmacs 8 Ty pasa, a ofedm
yeealivcA 8 ZRA pAIa-

HafizuTe oTReIEHHOS OT a3 KOAHMECTIO ToMna.

klasecTHO, ¥T® M3 0cex MyTed MEpeooda I3d H3I HAMAALhOro
CACTORHIL 3 KOHE'HOC ., N2 KOTOPBIX A28MZMHe He RpenbiiyacT
HIYAILHOrS, GLIA SLIdPE NYTa, HI  KGTOQDM 03 copemi

AMARCIMANEH YIS padoTy,

pucyHox } . CHCTEM3  HA4aNd  OBMTATHSA S onHopom-mu a

TAAECTH. JeMIH |

Hafinire cOOCTRCHMYED MEXARMMESKY JHEDOHH) CHCTAMBI |
UeHTD

B MOMENT | £07323 ez
BRICOTY .

MACE MOAHMMETCR HI MAKCHMAALR




BAPUAHT M36

3oNeroOC I

Y7o HateBaT Toukod pochs?

30NPOC 2
K RIKOMY  BRIBOEY O MECTOMIXOMOEHIK  NORONMYETLHBIX
J3pAf0s B @ToME MpHBen onmT  Pelepbopns Mo DACCEARMIO
o o-gac 7
3adAaHdAa 30
DoluucauTe  SpPOOseEs  IHIMCHME  IMEPrHH NOCTYNATLHOro

DRMAKSHMMA MORCKYIL KHEIODORD Npu Temneparype 73 K.

3ANAYA 4.+

Tlpy#uua nog HeACTAHCH NPHKPENNeHHOre K Hefl rpy3a Maccol
m=5kr cosepmacy; 45 rRoneBaxnfi 3 MRHYTY.

Hafante xo2dGuUBEHT HECTKOCIM  NPYHUIHbL

3A0AYA 5~

Mo UHCANLROTO T332 HAXORMTCA B UWAHHOPE NOL NOPLHEM
npy TemnepaType Ti . 23 ApPH NOCTORHHOM AABICHKHH HATPEBRKIT
BO  TEMOEpaTYPM T 2 . 4 32T¢M NPM  DOCTOAHHOM OBbEme
HArpesaeT A0 TeMnepaTypht T 3. [Hanee raz  ocunamaawt nNpu
OCTONKHOM  DABNEHHH T2K, yTo <ro oOvéM namaeT A0
REPECHAYANLHOCD  3Wavenua. Hakoveu, npn  nocrozusoM obuime
Fa3 BOJRPAWAIOT B NEPBOHAYATLHOE COCTOAHNE. Taxum ofpazom ,
HAd TAIOM  CORCDLLRAIOT JAMKHYTHIR LA,

Kaxyto paBoty comcplimsi ray 32 wawn ?

IAAYA b

B cxeme, 1900pamennofi Ha PHOYHKT, XKOHREHCATODR SMKACTH £
JIPAWEH BHANANE lapsaoM Qo . Jlo xarofi pajRoOCTH DOTCRUMANOE

JAPAIMTCS KOHAZHCATOP, SO 3AMKHYTE  KAOY K7 Zae  Gatapw
- L pseda E . ‘BeyTpeess
I\/ D Y CONDOTHBITHHEM  DaTapel
‘_i >|_' npesedpeds,  [Awon C
l q LYHTATE BaeAnbHbBIM
E=— = C  YugyxTHBHOCTb L
_ LCCTATOMHG BeAMK2,  TaK
yTO PpoUsse  3ADARKE:

MEST  MEANEHHO.

340AYA 7.0

Ha rnazxoil  TODHIORTZALHONA  NOBLPAHOCTH  HaXOAHTER

NpHIMa Macck M € yIAOM HOKNOHAZ @ W He will Gpycox Maccet m
{ cmoTpy preybok ) . KoahduumenT TperMd  Wedly ApHIMOH 2l
Spycrom pasen K ( k>tga ) B moment t = 0 Ha MpHIMY
Hayapa gelicTBOBATe TOPHIOHTANLH2A G2 |, 3aBHCSWAA OT BpeMen
KaK F=c¢13 , rac C-nocrosHx€ad,
Hafimure nyts , NpofiscsHbl NDH3MOA
cxoneKeHns Opycxa no  npHsMe.

N0  MOMenTa Hawana

[+ 3

JTITTTI I TS T 7Y

BAPWUAHRHT Ne 37

BOoNPOC 1
fiowensy  cBQGOgHLE

INBKTROMATHUTHLS
JaryxalT ?

xoriefaHuA

BONPOC 2

[ouaMY CUNbHas XKAPA TPYAHES NEPeHOCHTCA B BANOTUCTIX
MBCTIX, YO B CYXUX 7

SALAMA D

ABe yacTuub! ABIKYTCA ¢ YCKORSHWEM § B OZHOPOAHON NONe
TAKBCTH, B HaNanbioil MOMBHT UYACTHUbLI HAXOGUAWCL B QOHOW
TOUKS W MMENW CROPCCTH Vi = 3,0 WG ot va = 4,0 MIC, HANP3RNeHHWE
FOPUSOHTANLHO W 8 (IDOTHROMNONCKHBE  CTODOHB,  HawTty
PACCTORHWE MmOy YaCTMUAMU B MOMEHT, KOMLE HOKTOpH WX
CRONOCTON KAKYTCA BIAMMHO MOPMer MKy IAPHuMY,

JAODAMA 4
JnexTpan, YCHOPSHHEIR PAIHGLTHIO nayTexLK$ancs
U = j000 B |, wnierast

8 OAHOPOSHOE MArhMiHOa [ane,
MOPNOHAUKYNADHCE  HATIDABNEHWK) &0  QEWKEHWA,  MnAayrua
Marmatnorgnena 8 = 1,19 10~ Tho.

MauguTe  pagWyc [PWEMAHL TRASKTCOUM ANSWTPOHE NAW
AACKAHWR B MArHWTHOM Nnone.

IAJAMAS

OnpegenuTe

33pRn  koMgewcatopd G W caeme,
NPeACTABNORNOW HA PWCYHKA,
BHYTPeHHAM CONPATWENSHWBM

R garapeu npexedipays,

IAQAYA S

Haim goroxer GuiTe sHswHd pagrye R wirnga caetceans,
CJefanHorc Wl MPoIpavyHore BeWscTEd ¢ MNoKAareness
npefoMneHns N=4/3 | 4TOOB RPW ZMaMETPe GBATOBOIA, PaBHOM
d=1 #M, CB8T, BOWALUWA B C38TaBoy
RApMaHAKKYNARHO MACCKDCTY CaYaHUY
{CM. pUCYHOK], PACMPUCTRAMRNCA, He
BoXQOs  HADYXY ueped  Goxoeyo

NOBePXHACTS?

3AQAYAT

Mo rnagro®  COPUIONTANLHOR NNOCHGCTH C0 CXOPCCTLIO
¥ cxonnluT ToWxui  oprapondbiid Opycar  panwss L. Spycox
HaevkaeY Ha oSuMpHLIY WEPOX0BATH  YHECTAK MNCCKDGTE .

Yepes wakoe Bpeus Opycok  OGTAHOBWTCRE,  ecmM
KOIGPIUMOHT  TPSHMR  paBsH K 7
L

i




BAPHUAHT M39

BONNPCC L

Yo HaILBAIOT TPACKTOPHEH MBuxErn?

BOMNPOC 2.

Kaxoil ToK Hepes P -T1 Nepexoff HalhBAOT NDAMbIM 7

3A0AYA L

AMniryza 3AC nepemensiora Toxa ¢ vacrore# S0 T
.a8Ha 1008,  Kaxosm 3Hagsemma IOC 4eper 00025¢ u 0003 ¢,
MMTRt OT HANANA epwoma ?

3AdAYA 4

CnpegenyTs GOKYCHOE PACCTOAHHE DacTHBANOLICH AWHILL, ST
ipeameT  HAXOAMTCA  OF AMHIW HZ paccToRHMM IS oM, a <ro
ajodpaxenne MONYMISTTA M3 PACCTOAHMM OCM QT IMMIbLL

3AZAY9A 3 -

Yaemiua | cTouDtHynack ¢ WACTHUCA 2, B PIymBTITE Mero
\SIHMKNA cOCTHBKIA wacTHua.  Hafmkwre o8 oxopoCTh, eCTH Macsd
AeTHU ) 2 OBa pasd SOAbie MAcChl MACTHUbLL |, & KOMOOHENTDI
X XOPOCTEA  Neped CTORKHOBEHMEM  DABHEI  COOTDCTCTBENHO!
Sa=ule, V= wlc, Vo= dule, Vi = 5u/c

3A0AYA 6

PaccunTaTs INEXTPOSMKOSTL  CHOTEMbLI, COCTORSH M3 Tpex

METANMHNECKKX NNACTHH TomusHoR d » tomamsio S dmwpag .

24 opHol pamecrpHiesiof | mEeTwm

q TomuuHo#f d  , mrowamne S o

d IM3INEXTPHYECKOR [POHHUAEMOCTRIO &,

Pacnamoxenwe miacTwH  u  chocod

NOAXMOYEHHAR HX X RETOUHMIKY
3MLC.  7IOKATAHLI HA  PHCYHXE.

3A0AYA T

Mo HaxnoHeHHOE non yraoum a = 23% K rODHIONTY RroCKoCTH
NOL AcHCTSHEM CHIbl TRMESTH  CXONLIMT DPHIMATHHCIXHR cocyn,
UCTHKOM 3anofHcHHWA BodoR. Cocyl 3aKDHT KpBUIKOR € Manhim

L OTREPCTHEM, DACTIONOWKEHMLIM HA  PACCTOSHMRM
=1 L = 0,5 u oT nepemucii craooi. Macsa cocyms
- oo T m = 150 xr, pasMeD b= oM, koaddmtiHenT
bt t‘.{ TPEHHR M cOCYAS O TNAcoeTs K = (278,
_— (LromuocTe  30mbi o103 s/l

Halaute 9enHuHHY  CAst DRBACHHSE
ROOBL H3 ANKIOIC 0 X0ZY JBHKCHHE CTEHKY
cocyna.

BAPWUAHT N 40

BOOPOC I

3aguuATe HOTMYAY, OUPElCARKMYD XKaMeReRNS €O BpB-
MeReM FRNpAXeHEA HE XOHIGHACATODS B 3ASKTPRMECKOM Ko-
JedaTeardom KoHTYpe. [IpormmecrpepyiTe dopmyay rpadu-—
KoM,

BOOPOC 2.

DodeMy IRMOf 3aMeTHO BHISISHEE TYMAHA [DE ZHIA-
HEX, & JeToW HoT 7

3AgLA9 A 3.

JeTR0CTs TOMSTA TRIR, CPQUEFHOrc P TONWGOATAI:-
HCM HANDABAGHEE cO CROpocTsd & = I0 M/ c , pas-
Ha aWCoTE dpocanuA. C RAKOX EHCOTH GpOUexo reso ?

TATATA 4.

HadmETe yIeJ ndEf 3apAad MpOTOAS Cir/m » eCAE
OR, SeTas CO CROpocTsm U = 105 w/c '» omopomion
MATERTHOe fofe C ERAJKIMeX = = 0,25 Ta, EBx~
327CS 00 OYyTe CKPYXHOCTE pammyca = 4,2 oM.
JanpeaneH®A CXOPCCTH ODOTOHE f CAA0BUX maRafd MargAT-
HODo OONA BEAUMAO NeHUEeHIAKYUADHH .

qrodd 8o A30CpaXeHEe
CTOpDONH UAPA HA T4ROM 3¢ DRCCTORAWE 7 [lokasartes
OpeiCMISHRA CTERia papes |
JAGTCH YadW OY4KoM gydedl, DAZSLUMX Ha HOBPEDYEC
MDA MO WA YIUEME L
CHATATH

AAXATA S
__l I ek _ Kakoe ROJNYECTEO TORJOT:
Crt x / EBNITOA B UM UOCAS NEper.
20" A mmda B #3 pomomaumm
&, E,_ B OoJACKEERe 2 7 3.0.0. HC
\_l | mERoB E:. v Eu zoeor

ROAJeHCATORS C HapeqTe

243a%4 6

Ha KAXOM PACCTOABHE OT CTEKIRHHOI'C BApa Dajw
caegyeT NOMECTETS TOYEUHHHE HCTOYHEX ¢BeTa
ORA3RIOCH C ApYT

. Ylzocpaxense

s , LIR ROTODHX MC
sin L= L,

3A0AYA 7.

Orfopogpdi THxesnd maser, DOSBRTERAHRHY 38 o

dent ,.c0pHBAETCA, eCJA3 o0 ATIHA CTAHOHETCR DAR

Qo . Taro# KAHAT COCRARB3IWBAET €83 TDeAEA & T
JOXTE.TLEON CUBEDXRCCTE, DPACTOJICXRIHOHR BNCORG OT
%, [lpy raxof MBKCIMEABHOA ILTEHEe RARATR OH He 1
99TCA DR COCHESHIHBamAx 7



BAPWUWAHT No 41

BONPQC 1

Mo kakod dopuyns onpsgenseTcH (epwch cacBofMmx
konefanmd R konegarenbHoM KonTYRe  Ge1  axTwenxoro
conpamenguns 7 YHANUTS egUHULN, B XOTOPbIX W3IMEPRIDTCS
BXOLAWME B HO® (DUIMHBCKUS BOIVNNHY |,

BONPQC 2

MTOO YHSTORNTE OGRAYMOCTD, CAMONETH PACCINBACT 8
BOIAYXS TBORLO YTREMMCAOTY., B ueM GOCTORAT dulmeciue
oCHOBL MeToga adpalopamus wucToro nela 7

IAJAYAD

[JBe 4acTHUE! JBKAYTCR C YCXOPRHWOM G B OAHCPOGHOM Mone
THAECTY. B HAuanNbHLR MOMSHT YacTuUk HaxgawAwcs 5 o4MOW
TOUKE W WMBNK CROPOCTH Vi = 4.0 M/C ¥ vo = 4,0 /G, HanpasnadHsie
FOgWICHTANEHG ¥ 8 TPOTHBONOMNONHLIA CTOPOHL.

HafgUT pacCToAHME MEXRY YECTHUAMW B MOMEHT, karaa
YIGH MeXZY BOKTOHEMW MX CXARGCTeW CTAHOT  pasHbiM 607,

IAJAYA G

INOKTPOH, YCHOPOHHLIA PAIHOCTLI0 NoTenysanos U = 100¢
B8, anataer a8 OAHOPOAHOE MAFHATHCA ON8, NepneHARKYNRpHUS
wanipasnerna  erg aEvekeswst,  MHOyRHWAa  MBrHWTHGro  nang
9= 1,1910°7Tn

Had Ty yoHOPHHWE IN9oKTRORE GpU
MAFHATHAOM 0N,

AOWEBHVK efC B

JAOAYA G
OnpegeniTe PAIHOLTE NOTBHUMANCE HA KOHASHCATOPS
= ) (cwotprt  pucynox).  Conpatvienens
pesncTopoe, 3.0.C. Saraped yrayaw
0 Ha pucyHxe. BHyTpemmN

R 2R conpotvenaHuatK Jarape
npexedpeys, Kaxod xax Syger wmer

- 25 apAg na ofwnaaxe  xoug !
8, |'d, 5_(80 ] 5cumnuenmﬁcpusncmpam:mmp

JAQAMA G

TaueuHtl MCTQUMMK casTa 5 HEXOAWTCH &
PECCTORHYM L = 1 M O 3¥pasa. 8 3P2HE HANPOTWE NCTOMHWFK
caenaMo oTEepcTMe AwameTpoM d =1 CaM, B XOTOPO® Rpoxoay
CBET . MexQy WCTOMHMKOM W JND3HOM MCMBWEH NPOIPEHE:
uMnvnap { cMOTpW pPMCYHOK ), MOKRIATSAL NpeRaMISH
XOTORANO paged N =15 gawa L =1MW,a guamaTtp TOT xe
MTQ ¢ ¥ QTR8PCTUN |

= | Bg CHONLKD Pa3 WIMEHKTC
CRSTOROR NCTOK Mepel CTBSACTHS
S T V- TlornoweHven CB8Ta B UMAWHAL
S 2ol A ‘ X npetetpeus
—z T}
JAO0AYAT

Tooe AfWHe L "ABKXBTCA MO AHOPUMM BHYTPW [ODWIOHTANGHC
TpyObi , XOTORAA HAWD3ETCA B BeNTVKARLHOA MNNOGCKOCTH NIC
YTROM (8 { CMeTPW pucyHoK ). Korga Tpoee |, MTOAHWMERCh
ToyGe , OCTAHOBWACA , B HeKNoHHMOR uacTw Tpy0bl  owassnac
TANSBHHA £ra ANWHL
Onpepgaitute  ckafibxa
NS Tpdca Ao 270
npetedpedi.

BpeMend  NooUs
OCTAHOBKY, 1774

BAPHUAHT N 49

BOHAPOC |,

Hanumre dopmyny ana soiupctenus cunsi Jlopenuz u
YKAKHTE COMHHULL, 8 XOTOPSLIX HIMCPAIOTGA BXogfmMe B Hef
DHIKMCCKHE BETHYUHHB.

BOMPOC 2

Yo wajmpacrex HOHMIAUMEA aToMOR: ¥ Monexyn?

FATAYA 3
Onpegenyte GokyCcHOS DPACCIONHHUC PACCCHBIIOUICH AHMIM ,

SCM fIPSOMET. HAXDOWTCA OT /AMMIK Ha paccvoanMu 15 oM , a
era M300paAKeHHE JONYIASTEA HE PACCTORHEM & CM OT AMHILI .

3AMAYA 4

Hafignre wmaccy GoTona KpacuwiXx nysed caeta |, ana
N -y B
kotopetx A = #-107 ¥om . :
FADAYA S~
Ulapuk 28 #ipPsl 3 6ACTONbHRIA  ToHHMC  pamuyc:

A= 13 MM B oMaces: m =5T OUDYRES B BOOY HY CAYOHRY
h =30 cv. Korda fapik 9TOYCTHAM , OH BLIGRSICRYI W3 3064
#a seicoTyY i = 10 cw.

UNDEIeTE  BemSHHY JHOPOMK , NEDESaed MPpH. 3TOM 8
TIMNO ACHCOCTBHEC TDCHHA WADHKI o 30RY .

MAnBl, TPEHMMA HET,

3AA0AYA &
KoMgencatopet emxoctt C1 # C 3 # pesuctopw,
CONPOTHENSHUA KOTOPSIX PanHBl R , Rz , R

BWEQUEHEL B JACKTPHUECKYIO UCh, KAK NOKATAHG HA PHCYHKE, !
Hadfimre  ycTanoBMBUHESA  Japams! A KOHIEHCATOpAY .
Hampaxenue U,  uasectno,

Us o — ! ]
]
Ri C =
SAQAYAT
Yeped  Book,  yxpertesumii  Ha  MOTOMKE  KOMHATH,
NEPEHHYTL  HMMTH, HA  XOHUAX KOTODOA NOMBCICHBL Tama ¢

Maceamy T g # M Macen Gnoxa M HHTH ApexeSpexumc

HafouTe yoxopenne uewTpa Mass 97of cHCTEMBL



BAPUAHT MS5l

BOMPOC I

3ARAHA G *
ChopmynupyfiTe npapuno Jlewua . Tipusemwrs opumep ,
AOACHAOWNHA ITOC TPARHAO .

Kougsncatopul emkocty C( , C C "
BOOPOC 2 co put & o €2, C 3 o pemerops,
MPOTHBMCHAE KOTOPWIX  pPaBHL( Ry n Ra2 .
SKIMIOHTHDBE B JMCKIDHNECKYIO UeMb, KaK FOXA3aMO HA DUCYHKS.
b
W10 Takoe yrapyan soMKIAUMA ] Hofimwre  YCT2MOBHBUINGEA IapSMbL HA  KOHOEHCITODAX .
JALAYA 3. Hanpawenne U.  u3BecTo.
- A
Tlpenmer pacriomomes #a  pacgcrosHuum 0,153 M oT C,
DACCIUBAOMICA AWHILI ¢ POKYCHBIM paccTomHMem 0,3 w . H
Ha xaxoM paccTosHuM OT MHHIM nomynacrea wiobpaxesue _L
AHHOTG fipemaeTa ? =, Cy
T e L ‘T
3A0AYA 4 Ue
i T i —
C XAKOH CROPOCTRI0 JOMKSH MBUPITHCA MICKTPOH , WTOGhL R, R =
€ KHHETHMECKAA JHEPMHA .5!:”1:[ paaHa SHCPI"EI_H d)(n‘ona <
a
ITHHOA moAubl A = 5200 A 7
3aJAYA 5 \\X./' JAO0AYA T~ Bee D

Hdea cocyma oaunakosoro cévessta S = 10 cwt zamommens!
20 3BICOTH h = | M HECMEWHBLORIAMIGT  HOUTKOTTRMM
[MroTHocTy  wuaxocTeR 3 cocydax

Aea  HeOOMBUINX  WADHKA, WMEQIIMX ONHHAKOBLIE MACCH M
APASBL W HAXOAALIHXCA HA OAROH BSDTHRMIH HA BEICGTAX hy W

hy , Opociid & ORMY CTOPOHY B (DPMICHTLALHOM MAIIDAB/ICHIK

M=t fedd o opr= 2o el OMHAKOBLIMI  CKOROSTAMH V.

B toukoR  Tpylxe , coemmruiowrci (Mepavift  wapuk xocuyacd  I8MiTH H2 paccToAnny L oT

COCYNEl , OTKDLIBAIOT KPaH [ CMOTPH JEPTHRAMH  GPOCAHNUA,
- h prcyHax } . Ha xaxoft sewore Hz 5 3TOT MOMENT OSYAST BTOpoR
= Kaxkoe KOMuecTRe Tena wapak 7 ConpoTHBteHtes  BEAXYXE ¥ BIMSHHEM
== =1 ="= DLIEMATCA NPH REpLXONS CitgTembl o HHOYUIDOBANIBIX  HA JeMAe 3apAR0B NpeHeSpeds.
=== = nane & paeHoBeCiy

BAPUAHT M52
3AOQAYA 5,
BORPQOC I B cocyms MMEOTCR TDH  HECMEMMBAIOMEECA KHOKOCTH ¢

AAOTHOCTAMH D1, P2 B Py {1 < P21 < P35 TOMkEM
caoen ITHX mumeocTed pashmt h o, hy M h 3 cdoteercTReMmo.
TMOBSPXHOCTH  HOADKOCTH B COCYA  ONYCKUOT  MaNtHhkoe
ofrexaemoe TEIO , KOTOpoe LOOCTHIAET fHZ KaK pas B TOT
MOMCHT, KOTJA efd CROpOCTb LTIHOBHTGK PaBHOR HYIHO.

] Kaxopa NMOTHOCTL MATEPHANA, W3 KOTODOLD COGMAHO Tene?
CunamMy BAIKOrO TPCHHA npencBpeds.

JamumunTe GOPMYNEL DAA SbIMHCTEHMA UHXIHYSEKOH YACTOTHL
woftefanuil  MATEMATHYECKOrO M APYMHMHOMD  MASTHHKOH
Y2WHTE SOHHALB , B KOTOPHIX #IMEPRIOTCE BXOMANIME B HHX
dHIMMecKMe BeMMHMLL

BOMPOC 2 3AQAYA B

UTo TiKde CIMOCTORTENbHMH rasopsi  pazpap ? ,E[,an:u. ( asa Japaza g A —q. comﬁeuuye H3QMHpY-
) UMM CTEPMKHEM JIMHBL L. ) HaXOMUTCA B MMEKTPUHECKOM fione,

COTAIHHOM [HBYMS OCCKOHEMHBIMH BIZHMHONCPICHIHKYINDHbIMH

PasHOMEPHO  2apAKCHNbIMA  UTOCKOCTAMY (CMOTPH PUCYHOK).

JATdAYA L TloseprHOCTHBIE IUTGTHOCTA
Gy 3apAROB MAOCKOCTSE pasHLl o |
‘Touxka S HAXOEMTEA HA [TABHOA  ONTHYeckod oo q ~q waa .

paccsmsacied KL . DOKYLHOE pactTosHue mawant 40 am . 2 . Kaxyo padory comepmaioT
DPICCTORHHE OT AMHIbl 40 n3ofpamdunn ToukH 30 oM. cafikl  fi0AR  OpH NOBOROTE
3 KIAKOM =y L JAHHZBE maisr)ie ; (G LS OAR i oy CHOCTH

Ha xa: DACCTOAHKMA T THAZb PACONOKEHA TOWKZ I 7. munons wa 180° 8 nae

. ’ weymka !
Gy puey

3A[0AMA 7,
JAQAYA 4.
TpyBka AnmHod L 4 cevennen S 3202AHA ¢ OIHOTD KOHLA
C kixefi CKOPOCTLID JOMKCH TBMLITLCA JACKTDOH ., 4TOOEI M TOEDemEHd K IMHAMOMETPY OTKPLITHIM KOHUGM Bxus . B
200 MMTIYARS Sbi PADEH  AMNYALCY POTSHE € ANHHON  A0AHbI TpyGxe  HAXOOHTCR  BOIAYX, JafeDTmil  croafukoM  pryTA,
o= 5200 8 ' roxooRuesi o OTKPLITOrO  KOHU2  TPYORH. [loxkazating

minamomeTpa  F.
G KIKHM YCKODOHHEM & HYWHO TOAHHMATL CHCTEMY,
wrodel  MOAIAMPA  ZHHAMOMETDA B0IpOCTY  BABOS 7
Arwocheproe  gasmenne P, ConpoTusneHden Boagyxa
¥ Mmaccoit  TPYOKH rperedpedn.



BAPHAAHT N33

BOMNPOC |

Hamuusre ypapteHue L% BLNUETEHHA CpHOOa
cobcTBedmmx  KoneOanui B KOICBATENLHOM KOHTYDS , YKAWHUTS
SOMHHLLI, B KOTOPMIX WIMEDRIOTER BXOOSMIMe B Hero duiuuecte
BEMRHEL,

BONOPOC 2.

Kaxsie Hocsvesn  Toka
AXUENTOPHOM ROAYNPOROMHMKE 7

ABRAROTCA HEOCHOBHBIMH B

IAMAYA L

Hafinwre wanfonsmufi nopamok crhextpa [Tt KeTTOH
RAHMH HATPMA ¢ AMWHOH 8omksi 589 um , <o depnod
IMOPAKIMONHOA DEMOTKH PABEM 2 MKM .

IAadA9A 4,

[Ipu 00ny4cHHW [APOS PTYTH INEXKTDOHAMH IHEDIAA ATOMA
PTYTH YBETHWHBAeTCR Ha 3938 .

Kokof amudst Bonky OyaeT usnydaTrs aToM ApH Tiepexoge
5 HeRO30YWIEMKOE cocTOAMNE T

IATAYAGL

Apa cocfuaomkXC uuakHapa C cedesnamu $) = H00.em?
W 3= 200 vt 13TOMHENB! BOAOW KW 3KPLITBLL JCIKAMH TODWHAMI
{ cMOTPH DHCYHOK ). CHeTEMa HAXOAWTCA B paBHOBeCHd. B 3ToM
NOAOMEHHH Ha Boasit nopueHs
NOMEWAIOT FAPIE Maccwl m = |«

Kaxoe wonwuecTso Tt'.l'IJ'lG amnwu'rc:t.

JA0AMNA G

Kounesearop emxoer € u pesuctopsl, conpoTunmesme
KOTODLIX DABHE R, BRMOMEHH B JMCKTPHYECKYIC UeGN:, xax
MOKAIAHO HA DHCYHKE .

Hafipure  ycravoBMBUMAGA  3apAl Ha KoHAEHCATOpE.
Hanpawenne U, u3secmo.
—_— il
e il
R C
R
Us — —
R R

il

3ATAYA 7. - W9

Touxoe mposofiodnoe xONsue pafMyca R HeceT Ha caGe
nexTpuueckyid 3apag 4. B uewTpe  kombua  pachomomed
QOHOMMEHHBIR 3apag Q, npuyeMm Q »>> g OnpéaeanTe camy,
C KOTOPOA pacTaMyTo XOALHD.

BAPHUAHT M 54

BONPOC |
ChopMynupyiTe. JaKkoHbl  MexTpomuia Dapaged. Jarumsurs  ux

aanuTHYECKOE BLIPAKEHMME # YNAWHTE COMHMUB, B KOTOPsIX
UIMEPRIOTCA DXOORUIHE B HHX GHIMRECKHS BETHYMHEL

BOGMERGC 2.

KakumM THNOM  NPOBOAMMOCTH  OGAAMIOT  JOROPHBIE

fOAYNPABGARHKH ?
IAdAYA B

Mpu noMOWHK AuPpaKuMOnHOA  pemIeTkH ¢  MEPMOAOM
0,02 WM NGAYMEHO MCPBOS OMGPAKUKOHHOE HIOSPaweHME Ha
PAccTORMHY 3,6 ©M OT USHTPARbHOTG. ¥ Ha pacctosHud 1.3 M ot
pewretxn. Hafiowte gnudy cactomod  BosHML

JafAaYda 4

Ffpy nepexofe 3INEKTPOHA B ATOME BOOODOOA ¢ TPSTheR
ETAUHOWAPROR  ODSHTHI HA  BTOPYK HAMYYAIOTCR  (OTOMbI,
LOOTIETCTBYIOWHE wikHe soakes 1,625 wmxM  ( xpacHas MK
SOM0PUMHOND GIIEKTPA). _

Kaxyro Juepruio Tepiet #pH JTCM  aTOM Bogopeda?

3IA[0AHA S

B cocyae MMeTCa B¢ HECMEWMBIOUIMCCR HHAKOCTH €
RAOTHOCTAMKY [ i D2 ToMUHHE HHAHETD CI0# KHAKOCTTA
paeua h 3. C 1JOBCPXHOCTH  HMAXOCTH B  COCYA  OGYCKAGT
smafielibkoe @8TEKIEMAE TAO. NAGTHOCTH KoTopore P . Teno
J0CTHIAeT AHA KIK P33 TOT MOMENT, XOFJ1l 200 CROpOCTh
CTAHOBHTCA PABMOA HYAIO.

OnpeacanTe TonuhHy  h ) Bepxuero gI0d  RHEKOCTH |,
CHAIMH  BRIXOCO TRENHA NpeHCBpes,

TIAAAYA 6

Hunoms ( gma Japama W - . COLmMHeHMMie
HIOIHPYIOWNM CTEPKHEM  AIKHbL L ) nuaxomures s
IICKTPHYECKOM N0/, COIRAHHOM [BYMA OBECKOHEYHBIMH BIAHMHO

NEDOCHAMKYNARHBIME  DARHOMEDHO JADANCHHEMH  TUIOCKOCTAMK
{ cvmoTpu  pacynox ). [ToBepxKOCTHBICE  MACTHOCTH  3apspnos
mrocKocTeR QAKHAKOBS H
pamHE O,
. Kaxywo paBoTy copepuuar
-q.; cATH  NOAR  ApH AOBOPUTE
he ounons wWa 180° 3 nnoexocrd
-\ 45° pHeynka ?
| c
IAJAYA T
Tlyqox ocOHOlApAOHBMX HOMO®, NpeIcTasAlOUiHX  coboi

CMECh MBCTHU € MaccaMi , paeHbfw¥ 20 W 22 aTOMHBIM
CIHHHIIAM  Macchi, oofMagaeT 8 odnacTs OPOCTPAHCTBAE, e
HMELTER ONHOPOOHOE JACKTPHYESHOS [0 ¢ HANDAMENHOCTRIO
E =100B/ v ¥ ooHOPOOAHOC MATHHTHOC NOAC C  HHOyKUMedR
B=002Ta. DOnexTpHucckOt H MACHATHOE NOAA  HANPIBACHDLS
NoO NPaMbiM  YTROM  APYT Apyry, ¥ 082 ACHRCHOMKYIADHLI
nyaxy. Housi npexogaAT ITH  CKPELUEHHBIE ICKTPHYECKOE H
MACHHTHOS MOMA  $¢3 OTKICHEHHA # NON3LIOT Yeped wWemy 8
aGnacT»  ORHOPDZHOCO MAHHTHOCO 00A3 ¢ HHOYKLMER
Bi = 009 Ta, HANPABNCHHOW GCPCACHAMKYNAPHO HAMPABACHHIO
ADMAHENHHA  HOHOB. tHa xaxom paecToAHMH FpYT OT Zpyra
DULMYTCH ITH  MOHBL, NpOANS NOMOBHHY OKDYKRHOCTH T



BAPHUAHT MNS55

BONPQC

Cihopmyaupyfite 3axoH Cyka. 3Japwmmte tro
BHAMHTHYECKOE BHIPAMEHHE M YNAKHTE eOMHMUBI, B KOTOPLIX
WIMEPSAIOTCA BXOLUIWC B HECO SHIAMSCKIS BETHUHHBLL .

BONFOC 2

Temo cockansibideT HITOMKH A B Touxy B (cmoTpu
puoyHax) omwe par no mme AME,
Opyroi paz no gyre AKB. Koibduunesr
TPOHWAR  OQMH  H TOT ME

B xakom CIyyae cXopocT TEAL A
Touke B Gonwwe?

B

3A0AYA 3 .

Meawaa nimeiixa npn Q °C umesT WaHHY | METP .
Ha exomko HIMeHHTEA &2 AAMMA  1TPH (OBGILIEHNH
TeMnepaTyYDel 40 35 °C7 KozboduumenT mineinero pactuspes

aean B=171075 KTV

Fadada d

Ha  crOALKD MIMEHMNTCA  KIMCTHHECKAA  2HEPTHA 1apHI
G = | sk mpw ero gmikerin rnog deficTanem nord  TRMLMHOl0
sapagd  g: = | mxKa 93 Tourw, ymaachHed Ma 3 oM. gT dTore

ZAQAMA 51 2-2%, 3)- : .
HeGompumo#t  xyOux macest m = 100 r  noxouTds s
WEPOXOBATON MAOCKOCTH , HAKMOHEHHOR xrupu:om O yrarom

Onpeaetnte  MMRMMAGHYIO
TOPHIONTATLRYIO  CHITY F, ¢

SADAYA 6+ A . D W
B sepTHRANLHO PACTIONOKEHMOM COCYES C CONEHURMY S M

@ =300 { cmoTpy pucyHOX ), KospdumenT Tpesmn xySuxz o
KOTOPOH HYXHO TOMKATE RyGux |
wrobst OH HaYam ABMFATBCE . Cuna

S: HaxomaTCa FEBA HEBECOMBIX MOpwHA . [lOPWHK  coemuHenb
TOHXOR Rpomonoxofl Amkkel L { cMoTDK

nmockocts k=0,
/ F—@ v
ACHHT B MAOCKOCTH CRAQHR .
PHCYHOK ) -

HaiignTe cuy HATAKEHUA
nposonokd T , &M (POCTPAHCTEO
MENAY fOPWHAMY IAAGHHEHO BOHGH .

Tpeumen npeuedpess .
STHDPBITHL @
BO{L] PaBHa 2.

Konust cocyma
atubchepy . [Mnotuocrs

3AQAMA T.
KaanpaTuan  HezchoDMADYEMAEN  CIEDXNIPOBOMALAT  paMK:

co cropoHeil d  pACROAQWEHA [OPHIOHTAABHG H HAXCEWTCA B
HCOOHOPOZHOM MAFHHTHOM MNOfe , HHAYRUMS KOTOPAro MeHaeTcs
B MpUCTPAHCTIE 10 JRKOHY

B. =-%kx, By“' 0. B:=kz+Be
Macea pamiit M, YHIYKTHBHOCTE L.
B HauanbHutE MOMENT LUSHIP PaMkH
COBMANIET € HIYANOM KOOBMMHAT, 2

T 7 CTOROHKL MADAMEALHE OocAM X # ¥V .
r - g - -
T 7 .{ Pauiy ovnycxswotr . Kax ona Bynper
- - ’ MEMCETRCA Y T3 OKIKETCR  Hepes
—
oY l apesa (7

BAPHUAHT MS56

2pans , o TOHI{[ t:"rr:remmyzc Ha ll.) e oT uero? Havannsasn
Cn':ra.r:c.u Jeprxga ? P"‘k”“ H[]M
BOMPOC 1.

Chopsyaupyfite 3akoH COXpaHEHHR HMAYNRCA. 3anuuwuTe

ero  aHANHTHYECKOE BRIPAMEHHE M yKaKHTE CAMHMUBL, 8
KOTODLIX, HIMEPAIOTEA  AXQARIIKE B8  Hers  GusHYeckue
BETHYHHbBL

BOonNPOC 2

[Toyesy npn  Gombumx  cxopecTax
* 3anocdT ¥ Ha nosepote?

2RTOMOOAD HHOCIA

3A0AMA 2

Megnaa nubclixa npn O °C wmeeT amuny | MeIp.

Ha <xonsK0 WIMEHHMTCR cc  HAAMHA  BDPH  TIGHHHECHHM
TIMRCPATYPH 40 —25°C ? Kod@duunedt AMHCMOM pacliupesna
MEIH B=_l,'f'-10'5 K

IAlAaYA 4

Paccrosanne meway aapamamu g =
pasue i wm.

Hafaure manpamchuocr: noan B Touks (12 apamoedl
cocLtHAIOWEt 12PARSL, B KOTOROIl NOTeHUMAR  papeit  Hymo .,

13 nka w g:= -1 uka

3A0AMA 5.

Katywxy Tasyr sa wuure fo nomy , xak noxazane wua
pHCYyHKe npw!m YCKOPCHHE KATYWKH NOCTGAHMO H PasHo 4 .

llpu  xaxom xoz@@nnuen're
TpeHus mexcay obomamu KaTyuixu
W nosoM KaTymwxa SymeT oxombsuT:
Hé ppawancs 7 Paamycki ofoma u
Banma Katyuky pabunt R uor,

JA0AYA §.

_ B wunzp astcotod hi = 20 v ¢ naowansio ocHosaHMs
Si = 100 e MamtT soma, oBuem wotopod Vi = | am? . B
UMAHHAD  ONYCKIOT CTepmeHs  cevedua S = 40 ed? |, ancotn
KOTORpeTY paBHA BLICOTS UHT4HIDa -

Kakyo MHUHMMATLHYIO MaCSy JOMKEH HMET:  CTCDeHb,

4Tofsl oM gRYCTWICS HA JHO MuanHapa ?

JADAMA T, - \'3.?.3'

B maruuTioM none ¢ Sonnwofi SLICOTal nanaer konsyuo,

HMelolllee guamerp d, MBCTY m M conpoTusnexMe R,
[tnoczocs  woaeua sz spems  ropuioHTaabHa.  Hafignre
YCTAROBHBLUVIQCK  CKOROCT:  OAfNcHHA  KONkLZ, cCIM MOOYNb

HHoYRI B warunTHOro noma  usmenaeren ¢ swcoted H ne
Jakedy | Bl=8H,(1l+ aH)



BAPUAHT MN57

BONPCC 1

ChopmymupyfiTe 3axoM COXPAHTHME MOEXAMHUCCKOH DHEDIHH,
JankuIMTe erQ AHAMHTHYECKOS BLIPAWSHHE M YKAMMTE CHMHWLEL,
B KOTOPLIX HIMSPAIOTCA BROQAMINE B HEro PHIHYCCRHE BCAMYUHEL.

BOMNPOC 2 D, 4,22
He pueyHke HaH [Pa@HE CXOPOCTH
flepeMEUIeHH] B YCKODEHHA, SCTH

Vi A £
JAXEVAN
o Tpeyronsusrn QAB, BCI, OEK
\/ \ U pasusi. :
) C

3A0AYA 3

CTaneH0A  NHCT  MPAMOYTORSHOR  DODMBI |, HMEoLl
mromans 2 ui apd 0 °C, Harpems oo 400 °C.

Ha cxonpke waMesuTes ere naowmgs 7 Kodddsumenr
THHCAHOID DacwHpenna cramw B =09 [0-% K-l |

Tea, AEHAYUeroca
NpAMONHEEIHO.
Mocrpoire

3A0AYA 4

Ha  cxORLKO  HIMEHKTCA NoTSHUKMARL/AR IHeprHa
plaHMogcficTada  3apafos ¢ = 33 uKa uw g = -4 HES npu
HIMCHEHHI PACTTORHHA MEHEIY Humi ¢ 10 om 20 20 cm?

3AQAYA 5 .

B onHOpoaHOR TOIKOR NA3CTHHE
macest Mo, smeodlefi GOpMy  xpyra
paguyca R, 8bipL3dH0 OTICRCTHE BIABOC
MEHBLIICEY  PAAHYCA ,  KICTIOUIzs Kpas
mracissl . (LTacTiHA noJDettiena Wa ABYX
HEDECOMBIX  HHTAX |, K&K NCK3IZaHo Ha -
pucyHke .  ONpeIamiTs Citlbl HITRKCHIA
HHTEIl .

BONPOC 1.
ChopMynupyiiTe 32KoH Apxumena. JanuuuTe e€ro  aHAMHTHHECKDE
BLIDAKCHAE M YKAXWTE eOHHRUEI, B ROTOPMX HIMEDRIOTCA
BAOEAWME B HErO GHIHYCCKHE BOTHYRHLL

BOMNPOC 2. . )
B T Bpycolk CKONLIHT MG HaXNOHHOH
mmockoeTs  MN |, npeoponesas  rpetine,
HAXODACH B MONOMKEHHM B .
Bymer au cxonsIWTs Opycok  ne
nroskoctH MN 2 nomoskenud A { ecin
o B 3TOM nonoxeHnn e

onpokuasisatTca) 7

IATAYA 3

JNcKTROH,  YCKODEHHBIR PATHECTLHY NOTSHUHENE
U = 1000 B, encr3cT B ODHODOOHOE  MITHHTHOE  fORE,
AEPNEHAMKYMAPHOE  HANpasaenwe ero  mewpkenns.  Mulywn

MACHWTHOrO nond paska B = 119163 T
HaiiZuTe DIKMYC KPHBHIHLI TPICKTOPUH IAEXTPOMA .

3A0AYA 4

Ha ecoeXRaHHY 0  ANSCTHHY
koTopeti n =13 , pajder A4 eseta.

HafiauTe yrofl  naacsMa  niyda |, <o vTof
OTPARCHHBINM L TPENOMACHHLM Tyuasit paped 90° .

NEXaIaTeIL  OPeTaMIEHHA

My

IadAaqda st

udKkan oaNOpOHRR Uerh AHHGH L MORET IBHrITLCA Ne
weneBy . imcowenmy $ODMY PIBHOSEIPEHNOrD TRCYTOMLINKE €
YTROM 2t Npn Beputiie H  PACTONQNKEHMOMY 8 BepTuxlnsuob
MIOCKOCTH . TPesHe OTCYTEToYeT | NpeandfaracTea Yre  Lenb
MPHACrAET K KENOOY .

rpadux ero

=~ Y cMOTPH pHCYHOK ).

d3A0AMA B

Mnotiocts pacTsopa comm ¢ ruySuHoR h menseres no
JAKOHY P=pet+ Ah, THC Po = | rfedd , A = 001 ricwt. B
PICTBOP OnYymeMb FR2 IWAPMKA , CES3AMHLIC WHTBIC TAKOH MMM
» TG  pRCCTOAMWE MENGDY LEHTPAMM  LUADHKOB Ke  MookeT

npesbiwaTs L =5 cv . OGbem kammoro wapuxa V = | eyl |
MACChI M = 1,2 ¢ 4 mr=1,4r.

Ha xaxofi rnyluMe 8 DABHOBECHH HAXORMTCA  KaWCLIG
wapsx ?
SAHAYTA T,

[la OBYM TADANNCTILHLIM  METAMAKYLCKHM HaNpasNAOLHM,

H2HITOHEHHEIM NOL YUIOM L X TOPH30OHTY H PAcTIONCWKEHHBINM Ha

paccToABMKk b ApyT T Zpyra, MOXeT cKOmBIMTE Ge3 Tpenna
METULAHYECKEA NepeMbiyKa Maccofl M. Hanpasmamouike JamxxyTs
CHH3Y HA HEADMNCHHYI0 DATADCIC KOMASHCITOPOS , &MKOCT:
KAKIOTo M3 xOTophix pasda C ., Bca xOMCTPYKUMA HaxXoOMTCR 3
MaCHHTHOM  NORe , KHAYxiWa  xoTopere B wanpasmena
IEPTHEAEHG. B Ha4anbHbl MOMEHT NepeMblyXy YOCDKWEAIOT Ha
paccTosHu L 0T ocHOBaHMA " ropku “ { CMOTPH pHCYHOK ),
OnpesstaTs Bpema [, 33 KOTODOE NEDeMBINKR  JOCTHIHET
acHaBaHKMA * OpRH gogIe  TOro , KAk s - OTNYCTAT.
CONpOTHBALHUEN HIMPIBARKOUWNX 1 [EDEMBIYKH ApeHeSpeyn.

o

HaRnuTe HauMeHBUIYIO HavamuHyio
CHOPOCTL  Uenit , Heobxomumyw ans
H | npeogoncHuf Takod TopkW . B
HAYAMLHLH MOMEHT EPEMEHK TIOMOXKEHKE
Uefy [OKAIAHG HA PHCYHKE .

P, a
3A0AYA 6 24303
Ha  PT--auarpamme u3ofpanen
IAMKHYTHIHA npouecc KOTQRLIH

¢OBEPIUALT HEXOTOPAd MAcCa KHCIGPOAA
HipecTHo , uTO
MAKCHMANBHEIA clnem KOTORBIA
JaHmumMan Faz  a ITOM  Tpouecee,
Yras = 16,4 amd.  Onpenennre Macey
raza % ero adbem B Touwe | . 3wasesma T, Ty |, P, Py
YKAIAKS HA PHCYHKE .

200 300 400

JAdACA 7.

Mo ZBpyM NIPAM&NLHLIM  METARMHYECKHM  HAMPABAXM,
HAKMOHEHHBIM MOR YTI0M ¢ K FQDHICHTY H DACHONOMEHHLIM Ha
paccToAMMH D apyr oT apyra,  MOMKET CKOMEINTE Gel TDeuws
METITHYECKAS NEPEMbINKT Maccor M. Hanpasamouwne 32mxuyTei
SHHIY HZ  HOIRPAWEHHY  JaTapelo  KOHASHCATODOR' , &MKOCTL
¥kawaore W3 kotopslx panna C . Bca KOHETDYKUME HaXGIuTCH 3
MACHHTHOM  ION& , WEOYEUWA xoTepora DB sanpasnéuz

BEPTHKANLHA, B HAMAMLHBIA MOMEHT flePEMbIYKY YAEDAHHBAKT Ha

paccToAnul L. OT ocHosanua  ropxs ' ( CMOTPH pHeyHOX ).
Kaxyo cxopocth Vi DYRET HMETD MEPEMBINKR Y GCHOBAHHR

“ TopKrH

nocae TATO,  kax ¢ oTAycrat 7 ConpoTusmesnem
i HANPABARIOILNX H

nepesMbiky  Apedcdpeds.
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BOTIPOC L.

CHOPMYTHPYRTS Nepeutii  13X0H TEPMOGOXHAMMKK. JanuuimTe
&0 ABAMHTHYECKOS BLIPANCHHC H YRAMUTS CHHHHUE, B KOTOPLLX
HIMEPAIOTCA BXOQAMIHME B HETD OHIMYSCKHE SEANYHHBL

BOMPOC 2
Ha proysxe faw  rpaduk  exopocTH  TETa, SBHMCYLICIOCE
v E APAMONMHERHD, _

[Macrpaiite TpadrK

A \ yoKODEHUs Tana, CEITH

‘0 - tpeyTomsanin OAB, BCH, JEK
\/ \ 1 BaBHBI,

IadAaYA 3

BRexTpoH  BALTAET B OOHODOOHOET  MACHWTHOE  noAe
MESMEHOUXYAAPHO  GHADBRIM  AHHMSM, Cxepocts  JfexTpoRi
v = 4107 sic. Huamysmim  MaFHWTHOrO TIoAX  paBHa
8= 07T Hemy pIBHO YyExgpeHse MIENTPOHR 3. MATHWUTHOM:
fome 7

IA0a4YA 4

AfcomoTHadl NOKRIATETL ODCALMITHHA  2A%RAZT A CTERID
co0TDeTETBENNE paonst = 242 W pz= 13

Kaxopo OTHOWEHNE TOALMWH 3ITHMX BellecTh . ol 3peMi
DACNPOCTREIHEHHA COCTL 8 HHX omiuakeao ?

IAJAYA S

Tpyssa © npuxpennesnofl Kk BepxHeMy KOHUY wafGofi
mMaccel I CTOHT M2 ropuloHTambMoil nnocxocts . Ha xaxyio
BBICOTY OOAckouMT Waila , ecnu apyxuHY CKATh H3 BETH4YHHY
b u Grnyorurs 7  JKecreocTr mpykuHBL K, iuga  a
HEHANPAKEHHOM COCTORHUY Lo . Macco# npysainL npeyeSpeyy .

JA0AMA B

Ha  ¥T—awarpamme uzoBpakes JaMkdyTeit nponece ,
KOTOPLI COBEDUIAST HeKQTORPAA Macea A36TE ( CMOTPH PHCYHOK ).

V. 2 HagectHo . YTO  MHHHMAMLHOE
o , HaBneHRS TI3a B 3ITOM
o) 2 . _
.4 npotecce Pmia = 3 <109 TTa.
OnpenemvTe Maesy rasa #
1t | 5 £ro nIBmeHne B Touxe |
ol R B Juavesws 14, JTr , Vi, V¥
: YRO2AMBl HA DHCYHKE .
0 7 4095 T.K

IAOAYA T,

Hewrxoe Tomree  nposegsmie:  Xeldbde  AENGT  Ha
FOPHIOHTAALHONR HeNRABOTAMNed nNABSRXHOTTH W HIXOEMTCZ B
OANOPAOHOM  MITHUTHOM MONe , AHHHY  HHAYEUHH  XOTOPOTO
FOpUIOHTLLHY . Macca xgsia Mo =24, pagnyc ero R=4cu,
MATHUTHAR Fenykons B =05 Tn,

Kaxot Tok | Wywwno nponyerwss no xonsuy , wrofbt ane
Havado nemsidaTecs ¥

BAPHAHT M 60

BonrpoOC 1

Hanumute ypasheHne Menneneesa - Knanefipona H
YEAMUMTE SOHHHULI, 3 KOTOPLIX HIMEPRIOTCA BXCAAMIHE B HEro
yIHYSCK e BENHYHEbL,

BOMNPOC 2

Kyga wanpasfieno UeHTPOCTPEMHTETNHOE YCKOpeMMe Temad,
TeNAUETD H NOREPXHOCTH 3eMaM W BPAULTIOWIETOCA BMECTE G Hety?

3A0AYHA 3

TlpoTon M DAEXTPOH JBHMIARC: & OBHMHAKOBOR
CXOPOCTLIY, NONAMRIOT 8 ORHODPOAHOE MATHHTHOS [ONR2.

B¢ ckomsid pal DasHyC KDHBW3HLL TRASKTOPHK HPUTOHA
R Sonbwe papuycd wpuBiuiHel TpaexTopuu  aaexTpoHa Ri:Tp

Ia0AHA S

HaftauTe nNpeaenbHbii  yToA  nadcHis  TyMa HA  Fpapnudy
p‘n:ncna CTexaa M BYDhl . nCKal.‘l'ﬂ:.'lb ﬂ]jC.‘TGMJ‘_ICH!'!a CTEMCTA
m=15, asoms nz=133.

SAOAYA S,

Ha rrameofi ropuioHTansHoil MNoCKooT NOKOHTERA HOexa
macesl M . Ha pocxe mewmr Tema Mactst M, XoTopomy
COOGMUIAUQT HAYANLHYIO CROpOCTs V Boms Dookd . Kosdiduument
TPSHUS MEKIY TEMOM ¥ gockodi papen K.

Ha xaxoe paccrosKe oMecTMTCZ TEM0  OTHOCHTEABHO
nocKr ?

3AlAY%A 6

B Gannose HaxoMMmocs HEKOTODOC KOMMHMECTBG [23a NpH
atvocepHoM fasnenuy P, = 105 [Ta. Tlpu oTKpuiToM BenTsUle
Sauion fnil HAMPET , NOGIE Yerg SEHTHAbL 2aKpPelll ¥ 33 OCTHLL
20 HavIMbHOW Temmeparypsl 1, = [0°oC . Tlpr aTOoM nanaeune
5 Gamnode ynamo %o P = 0,7:109 [la.

KAKORO MAKCHMUTLHOS HIMEHEHHE TEMNEPaTYpbl Gamnopa ?

IAQAMNA T .23
B waruntHoM noste & Gofibwofl  BLICITH  TIRAMET €
OOCTOSHHON CROPOCTBIO V  METIIUIHYSCKOE NOAbLO, HMEss

auaMeTp d ¥ conpoTisnenue R TTAocxOCTs KOALUZ BCE BOeMA
TOPKIOHTLNLHA. Hafiinte wmaccy konbna, ecax  MOAYIAL HHEYKUHH
B MOrHMTHOTO nOAs WIMenaZTes ¢ 3wicoTod M mo  takowy
| BI=B,(!+aH) Conporipasyuem sounyxa npetebpeus.
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BONPROC 1.

CHopmynupyfTe JLCOH  BCEMHPHOMO TATOTEHWR. JanuuKTe
ero AHANKHTHYECKOE BHIPLASHHL H YRIAHTE ¢OMBMUL, 8 KOTODLIX
HIMEPAOTER BXOAALLME B HETG DHIHNECKHE BETHUHRE.

RBOMPOC 2
ro Takoe rmmatma b HazoenTe MzBecTimte Bidm cnocolsi
MORYHSHUA (IN22IMbE .

3ANAYA I

Touxa S woxoauTcs M2 [JARMOR  ORTHYSEKOR  otM
pacceqspioweidl Aunibl . DOKYCHOe paccToRHMe msH3sl 40 v, 2
PACSTOAHME OT fIMHILL fio H3oSpawenus touxy 30 oM.

Hz x3xoM paccTOAHHH OT NHHASt pacmongikeda Touka S 7

JAQAUA 4
230
Sinpo  TopHa goTh NpeBpaTHROCs B AAPC  pasusa
236
33 R &-

Kaxylo yacmy swmfpocuno sapo Topus ?  Hamwmrwre
PEAKUHIO, '

JAQAYA &

B cocyne ofvemom ¥V = 10 om}  HaxopiTea remmid noz
JdamcHuess Py o= 105 fla. Gredxn cocysa MoryT SuilepidTh
DHYTpenHe: pamnenue P2 = 106 [Ta.

Onpeaenite |, KIKOE MIKCHMANLHOS KOAHYECTBO TENAQTHI
MOWHO COOBIIMTS Ta3y B 1M cocyme, 4ToBk ox He B2gpeancea?

3AQAMA T "

‘-Imlpe OLHHAKGBLIC METARANYECRKHE [RatTHHbI PacnoAOHTHbL
8 3034yXe Ha paccrosmwax d apyr oF apyra { cvoTpr
pucytiok ). Tinoutany kaxmofi ua naascTvs pagna S . Finacrunz |
COCAHHENA NPOBOLHHKGM € NAACTHHOA 3,2 or nmacmr 2 # 4
CaeTadHbl BHIBOML] .

Onpeaenure MKOCT: TRKOTO CHOKHOTO  KOHISHCITODR,
PaccTosHue 4 MEKTY ON2CTHHEMH MG N0 CDABHEHMIO € WX
paIMEPANM.

AAOAYA 5 + =
Chageuit weno6 cocToMT M3 ropiloHTAnLHOH wacty AB u
ayru oxpywnoct BC cyrnom o =359 ( emotpr preyuox ). Pamuyc
okpyxKOocTH R = fu. Tefo , HMOOUIts HAYANLHYIO CKOPOCTD
vV = [0m ¢, ckomsawr B
Tpenus no xemody.
OnpefesuTe MOLylh H
HarpaBAeHHe  yCKo :
v P YCKOPCRHR. Tena {2l 3d 4
—_ B Touxe C.
£
A
BAPUAHT M 68
BOTIPOC 1.
[Me xaxed bopuyfae 8eNCAfCTTR  PAGOTI CHAN TANCCTH " ,i)
DONH3H  NOBEPXHOCTH  JeMu. SAODANYMA B, 2% - )
BOTMPOC 2.

Mp# ®aKHX yEaoBRHAX DOIHMUKRET HECIMOCTOATLILHAR
NpoBIAKMOCTE Tajna ?

3AN0AMA 3

flepea paccatBaouiell MIHIOR ¢  (GOKYCHBIM  PACCTORHIEM
024 #na paccTosmun 10cM 0T Hes NOCTIBNCH APCAMET.

Hz xokowm DAteTosHMK T  Asiisl  [ONYMALTCAT <0
wi0dpawenpe 7

3ARAMA S

14 N
[Mpu BombapoHpoBke HeATpPOHAMYM aToMa azoTa 7
HCOYLKDETCA MPOTOH .
B amgpe xakoro MieTona npeBpauwideTca  AApo  asoTa ?
Hamuumte peaxtmio.

3ANAYA S

Koneunwii YYACTOK TOPbl PaIroHa H3I MBOKHOM TPAMITIHHE
ApcacTadaeT coboi YTy OKPYWHOCTH pagMyca R =13 » { emoTpu

DHCYBOK ). Homsas
Beicota ropsl KL= S0m.
i Hadnwure nORHOE

YCKOPEHHE NPLIryHa B TOVKE
B , sam yron o = 30°
CupraTs , YTO  JbIRHMK
cnyckaerea uz Touxk A Gea
HaNAILHOR eXOPOCTH

Tpenuem  npeneGpeus.

B 3akpuITOM COCYAe HAXDANTSA HACHIbHGL ral.
Bo CRQMLKO RA3 HIMERHTCA 80 SABACHHE , €CTH  CPEAHAA
KEAADATHYHAR CROPOCTL &rC MONSEWN yBenudutes A3 20%?

IA0AMA T

Ugrpipe OAMKAKOBBIC METUUTHYCCKRE NIACTHHEL PaCiloNoieHbl
3 BO2ayXe Ha paccTogHuax & [DYT OT Apyra ( cvoTpH
pueynok ). Tlnowzm Kaxnofl vl GAICTHH PaBHE § . Kpafiuuc
MAAcTHHZ  COSOMMEHS! NPOBOOHHKOM Meidy c¢ofoff , cpeanue
noacoeaMHesbt K GaTapen ¢ 34c E.

Hajinute japams cpeapnx DRactum, Pacerosuus d wmexny
NOACTHHAMH MANOQ M0 CRPABHEHHIG C© HX 'paamcpamu.

E

120 34 4
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BOIIPOC L

Hanuwinre  ypasHenwe Sdtwurrefina e doroaddesTa

BOMOPOC 2

Ure  HAILBAETET ABNCHHEM  CIMOHHIYRIMW 7

JA0AYA 3

Testy macest M = jkr cooluwunmd HA4ansaye CXOPOCH

v = [Omfc mom yraow C=7/3 ¥ FOPHIOHTY.

OnpegenqTe  HMOyNsc  Tena 8 HAMBLICWEll  TOWKE
rpaexTopun. ConpoTHBACHMENM Bo3AYXR ApeHedpeus.

IATALA 4

Tpawcihopmaron  wmeer  xkodbdaument  TpaHchopmaus
% =20, Hanpamedne ra nepuHupail g8MUTRe Jr=1208.

Onpesenire namprwemid s #na  otopuinod ofmoTxs w
YUCAD  GWTROD N: a. mef,  GIH fepousnian  0GMOTHA  HMesT
ns =200 sirteoe.

BOOPOC I.

JanEmaTe OPMYAY LA cpefHed MEHETHUACKOM IHeprau
QOCTYUATENBHOr0 LEAXEHEA BCEX MOJERYR B OIHOM MdXe
rasa. YeaxuTe SIMERIM H3MEPeHHMA BXORANRY B QOpMYLy
JH3L9eCKUX BeJHAYHN,

BOOPOC 2.

QoTOHHAA paxeTa NBMXETCA OT COMHIA CO CRODOCTED,
pardoi MOJOBRHS CHODPOCTH CBETA B BaKkyyMe. C xaxkoll
CROPOCTED OTHOCKTSJNBHO DAKETH DACHDUCTPAHAETCA CEOT,
genycraemult Coatimem 7

-

IAITAY A 3.
B oIHOPOSHOM MATHHTHOM OONE © HHIYRIESE 073 Ta
ACKTDOR JIHH!BTCH IO OKPYSHOGTHE GO CKOPOCTHD ,pas—

Hott 3,5 10° M/c . HallfiTe pammyc OKPYNHOCTH , 8CIE
YISAHHHE 38PAX SASKTPOHA e/m = 1,75 IO i /xx.

SATAYA 4,

Ha paccrossuy IS5 oM oT codupanmed GIHSK C OmTH~
yecrof canod I0 IMTP HaXOHETCA OPEeEMEeT BHCOTOH 2 oM.
Qnopene/MTe BHCOTY U3QCpATRHKA,

IA0AY A S.

Ha rragxoft ropHIORTARBHO] [LIOCKOCTA JISXAT TPR
ofmuaroRdy mafds A , B 2 C . PaccToAENe MEXKY LL'.BHf
rpavm ®afd Bu C 3 V] pes doasue Ziamerps Kawmol
zaddy . Wafds A cooduwws cxopucth Ue , DOCAS

3IADAYA 5

C ikaxofl MuHMMannHOR ropuiouTanbHO# cHiod F uape
HeficTBOBaTE Ha  Bpycow  macow
m = | xr , HaxQOmuuiiea na
HAUTOMHOR MAOCKOCTH ¢ yrmom
Hakmowa € = 30° | 4706w  on
nokounca { cwaTpd  pHCYHOK ).
Koadpdmument Tpenua Opycea o
HAKIOHHYIG [OEKOCTH K =02,

3AfAaYA 60 D ASLT

Ha asc cocyma , HanofHEHHOTY a000d N0 Baitotm h
HOXOAMTCA TOMEYHLIA WCTOUHMK cseTa S . Ha nomepXHoeTd somt
RUABAET XPYTabIA JHCKX TAK , YTO  LEHTP MAMCXA HaXOmHTCR
HAA  HCTOMHKKOM CBETI.

[IpM ®XaKOM MHHMMAMLHOM DRIMYCS IMEHA HY OOy Ayv
He 3RINZET ¥epel (OPEpXHOCT: Bofsi? [MoxalaTean nopenoMnenus
poObl pamed T

IARAMA T

[Taock:f SO3TVWIKGIT KOHEMCATOR , AAICTHHAL KOTOPGrT
FRCroneAKeHbl TODHIGHTIARHD |, HAOSITOENHY I3ANT  KHIKHS
TUIASKTPHEOM © DNPOHHUIEMOCTSC S .

[Kakyio HACTL KOHAGHCITOPd HAZO FAMMTL 2THM K
TABEXTPHROM Pk BEDTHRAABMOM PICNONQREHAH  NAICTHH
4TE0B  eMKOCTH B ofoMx  cayvadx Guum ozusaxgesnt 7

BAPUAHT Ne70

46T OHA QEMOBDEMOHHG HCIKTANA YUDYIRe COyZApe
mafidamn . B w C . Hallmrre cxopects walice A
‘coynapesnlt . s 2 )

%zs; d'_ T

Land -

%C_f_

IATATA 6.
- B COCYIe O0peMoM V HBXOMHTCR NBAapoodpas
Sox macce 1 . Jamaedks n2poR Homa B coc;

TeMAepeTYpe | ° OKASANOCH PASELM . .
JETS H3 9THX youaommrl moom moserya Iasg 2

TOPHE NPE XAHHOH Temuoeparype IMCCOIMEDOBAJNH M
sToM8 Homa. MomspRen Mecca ).,  pama M

3AXATA 7,

Halmte aMmIZTYIHOS 3HAYeAEe Hanpaxem ue:
TOYHAME A E B 3 ssexTpauecrofl HeMR, Koro!

raeTca nepesenni panpaxesuex ()= U, Cos (
fapaMeTPs ©XeMu , C S
ZABECTHHME,




