


1 Pe:y,rrrarr,r ocBoeHuq Ar.rcqrr[JruHr,r

'l'a6'luua 
1.1- KounereHut'{I4, QopnllrpyeMbre B pe3ynbrare rr3yqeHr4, rrrcuflrr,,ruHr,r

Kolrnererruurr BbrrrycKHrrKa OtI BO r 3uauuR, yMeHrrg H HaBr,rKrr, *apararepr-
)laflbr ux SoprtrpoBaHuq B pe3yJrbra_ 3yrouue frarrbr QopmuponAHlrt KoMtret.eH--I'C U3yrIeHII fl AHCIIU[,.IUH[,I uIIIr

OK-1:Cnoco6socrr, rc a6crpunrnory n r-_ B pe:y,rsrare H3yr{eHU,

AOn}KeH:

3nalr:
,fteHLItO. aHa,,III3y, cLrFl.re3y

?'ranst $opnrupoeaHr4.fl KoN{rereHur.{u :

OK-1. I : Cnoco6Hoc.rb x a6crpaxrHoMy
N{bI]IIICHHIO;

OK-1.2: Cnoco6soc.rb K aHzurrr3y

rrpoBoAHTb TeopeTuqecKr.re H 3KCrrepu_
MeHTarILHLre uccneroBaHLr.q n o6.,racru
$u:rzxu;
HcrronL,3oBarb ocHoBrrEre rrp]reMrr o6pa_
6orxu 3KcnepHN{eHTarlLHbrx raHHbIX:
IaBaTb or_leHKy rlr4cJreHFrbrx Uopr/lKoB BC_
|LHIIHH, XapaKreprrbrx ;\ts pa3_rtuqHbrx
pa3lelroB Qtuzuxu;
c1'poln.b rpacfuxu pn3jruqHbix Q).nx,lrri.
olr.rcrrBarorunx rpz:uqecKHe rrpoueccbr.

B,raaers:
(tu:uuecxoii repl,tuno_uor.l.rcii,,1.rur nr,rpa_
)KeHLL KOJTLILIeCTBetIHbIX BeJII4[II4rr H I(a_
qecrBeHHblx onucatruli rfu:l.r.rccxtrx o6t_
CI(TOB;

N{erolaN,rr{ ucrro;rr,3ogarrH,lI tfia:luuecrux
3aKOHOB l\ng aHanr43a npoueccoB a .sBJre_
Hufi , npaxuqecxoto peueHurr 3aAar{;
HaBbrKaMr4 npoBeACHU' 3KCirepHMell,r.a tro
orrpeAeneHV Io pa3Jruqlrbrx (tu:uuecxux
BeJTr.rLrHH H3 BCex pa3.{c;roB Kypca o6ueil
rfa:uxl.r Lr rrocr-arroBKH H rrpoBe]lerrHlt
upocrefr ruax lrcc:reAoB aauit.

ocHoBHhre IIoHJI-fHfl.,taKoIIr)r H N{Oj(C,rtu
MexaHr.rKa, MoJrexy.ilflpuOii rfu:uxtr h t.ep_
MOArIHaMuKu, 3JreKl.pUqecTBa H MafHe_
Tr43Ma. xo:re6asrlii H Bo.fiH. xsarrroeoi{ u
crarr4c't'h qecxofi (t usnxr.r ;

MeTOnbI TeOpeTHLTeCKO|O H lKCtrepr.INreli-
TaJ'IbHofo LrccneAoBaHHrr B rf r.r:r.rxe:

Qrl:uuecxlle 3aKoubr,il_iu ana,rrH3a rrpoucc_
coB r.LanreuHfi, npaKTuLrecxor.o pe[reH]L
3aAarl;

$yHaaueuraJrbHr,re Korrc rau r i,r rf u:;ur<1.r.
Vrrers:
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I

I

.{HCIIHIIJIUHI,I CTYICIIl



tlK-25: Cnoco6nocrr ."r.prpouu*rru 3uarr:
uteil. peureHr.r, 3alar{ no co3.qaHr4ro reope_
TuqecKr.IX lrore,refi . n o 3Bonqloulrzx nporHo _

3Lr poBarb u3MeHeH14 e ceoficre o6texros
rrpo@eccnoHa,rrHoir .qeqrerbrrocru

?r'al sr tf opurlponaHur{ KoN,{lereHuur.r :

IIK-25.1: Clrroco6Hocrr, reHeprrpoBaHH"s
uleil. [o3BoJT.sroulux rrporHo3HpoBarb rr3_
\{cHeHr.re csoficrn o6sexroe npotf eccuo-
Irarrtuoi.r IerrelIbHocru

ocHoBbr Qu:urcu, rpr{HrJrlrbr rfopuylupo_ 
l

BaHLtfl 3a4aq H nyTrl rrx perxeHuq; 
I

ocHoBr,r uccnenoBare:rtcrcofi u u*urouaqr_r_ 
|

ongoii ltecl'r..]rlu.\/\Tr, ^ rrh,r, - ]onsori neq.reJrbHocru c trpHN,{eHCHrJ.n, r._ l

roAos Su:uxu: I

cnoco6rr pea,Tr.r3arlrzH rroBbrx ,a.f, u ,,pn_ 
Irfeccuoua,rtHofi ,rleqt.L-JIr,uoclu. anr,ro,,_ i

Hbre c rlusrzxoli. ]

Yilreru: 
I

l[pHMeHrTb IICCneIoBaTeJ,IbcKHe HaestrcH H ]

Teoperr.IqecKlle 3IIauH, g o6_rracru r[r:rn, 
I

Ha rrpaKTHKe: 
I

uclon[,3oBaTb coBpeMeHHLIe ,aro;1r, pa_ j

[reHr{q nporfeccuoHiulbHbr.x 3araq. .ur_ 
]

3arrHbx c BonpocaMn (rr.r:uxrz. 
I

BbrAeJ.r.srr, KoHxperHoe rfu:zvecxoe au_ I

Aepx(aHr.re B rrpv Kna/tHbrx 3a/Ialra* 0111 _ 
Jrqefi Ae.f,reJrbHocru. rrpnBnexar" ,r, ,* I

peueHr4rr coorBer.crByrouluri $u:axo_ I

Mare\,rarHqecrcafi arrnapal . 
l

B,ra4err:
HaBbrKaMH nbrAenr{Tr, KouKperHoe cpll:u_
rrecKoe coAeplKaHlre B ilpr{KnalHbrx 3aIa_
uax 6y4yrqefr gelrc,arHocT i.j;
HaBbIKaMLI BLIrBjrq-l.b ecTec.t.BCHHOHayrl_
Hyro cyrrlHocrt npo6leM. Bo3HHKalorri]lx B
xoAe npoOecc Ho r ia_frbH ol.i .i{err r c_rr brr ocru :

HaBbTKaMIZ trpoBeIeHr.LS SKClep[MeHTarlb_
HLIX UCC,'Ie4OnaUAti:

HABE,IKAMI4 I]PHMCHCHH'I ]\,{ETOJIOB N{A'fCMA-
Tr.IqecKofo H KoMrrbroTepHofo MOAeJrHpo_
BaHufl @ra:ltuecrcllx rpoqeccoB, Hcrronb_
3yeMbrx B rpaHcnoprlloM pallaoo6opy:to_
ItaHuu.
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fa6,rl'rua 1.3 floxa:a'rerH H Kplrrepr4r4 onpeAeJrc:u:r,l ypoBHfl cr[opuupoBaHHocrH xorr,rnereuqui

N
tl
I]

Kon xoHrpo,ru-
pyeuofr KoMrre-

Tellqutl
(uru ee uacru)

Vponnu cSopunporaHHocrr.r KoMrrereHLlHH

vpoeeus, I ypoaeus2 Ypoeeus3

-

JHATh : CTATH CTH LICCKI,IE

MeroAbr o6pa6orrcu arcc-

IepLIMeHTanbHr,IX naH-
HI,IX:

- ocrroBHbre (ru:nuecrnc
qBNCHHq H 3AKOHbI. OC-

HoBI{bre @z:uvecxue ee-
JIHI{I4HbI I,I KOHCTAHTbI;

-cHCTeN{bI KOMnLIOTep-

Hoii nrarel,r arvKu llJrtl
pCIIICllHtl 'li.l. 

1Xt1 B o[.;1g-
rH rrpH Kna.,tr roii (tn:u xl.r

- 3aKOHLr 3neKTpoAr4Ha-

Mr.rKtr [puMeHHTeJrbHO K
paAuoTexHHKe;

-cnoricrsa 3neKrpoMat-
HH'IFIbIX BOJIH;

-3aKoHbr rf ll:uxn. npn-
MCH,'IEMbIC B KBAHTOBbIX

npu6opax u ycrporicr-
BAX

I

l

I

I

I

I

l'

I
i

oK-
l:Cloco6socrt
rc a6crparcruor,ry
MbITIIJICHII}O.

aHanH3y. cHHTe-

3y
3ralrr Sopl,rz-
poBaHr.rs KoMne-
TCHUHH:

OK-1.1:Cno-
co6rrocrs x a6-
crpaKrrroMy
MbIIXNCHHto,

OK-1.2: Cno-
co6uocrr, K aHa-

nH3y

3narr:craracrusec
KHe MeroAbr o6pa-
6orxu 3Kclepr.r-
MCHTA,TbHbIX ,qAH-

I{bIX,
-ocHoBHbre $u:u-
IICCKHC flBTICHilfl. 11

3aKOHbI, OCHOBHLIe

rf u:rEuecxr.te BeJrrr-
ITHHbI;

- 3aKOIrbr lneKTpo-
AHHaMr.rKLr rrpHMe-

HHTe_lrbHo K pa/xzo-
TCXHI{KC

3sarr : craracrr{r{ecK}1e
MeroAbr o6pa6orxu
3 KC n ep r.IM e HTaTI b H bIX

AAHIIE,IX:

-ocHoBHbre rf u:uvecxue
flBIICHI"lfl U 3AKOHbI. OC-

HoBHbre Susuuecxue
BCIUTIIIHbI;

-cIICTeMLT KOMrrbloTep-
uoii uareuaruxu Ans
perue HHrt la.'taq u o6-
-rracru (rH:uxa:
- 3aKOHbr 3neKTpolu-
HaMHKLI [pLIMeHI{TeJIb-
HO K panHorexHlrKe;
-csoficrea 3neKTpoMat-
HI4THI,IX BOJIH

Vuerr: [przMe]rqrL,
rfz:r.rxo-
MATEMATIILIECKI]C

MeroAbr nn, peue-
HHg rIpaKTI{r{eCKI4X

3anaq c noMoulbro
CIICTCM KOMTIbIO-

repHori MareMaru-
KH:

-IIpHMeHqTb cTaTrr-
CTAr{eCKUe MeTOALI

K OIIeHKe TOr{HOCTII

n:naepeHuli

Yuers:npaueurlr rfu-
3HKO-N{ATCMATHIICCK hE

Merolbr Anq peueHH'
lpaKTr.IqecKrrx 3aAaq c
noMoulblo cIIcTeM
KoNrnbrorepHoli nrale-
MATHKIZ;

-npHMeHrTb cTaTHCTI4-
qecKHe MeTOAT,I K

oueHKe TOTIHOCTH U3-
naepeuufi;
-aHarrH3I4pOBaTb npo-
ueccbr H urrKn[,r

Vl,rcr't,: nptrnleHxrs rfu-
3H KO-M a',f eMa'f H qecKlr e
Me roAl r AJrfl perxerrfl.s
[paKTHrrecKHX 3anaq c

IIOMOUIbIO CIICTCM KOM-

l rrol'epHo li tr{areMarr4 -
KH;

- npHNreHq't'b c'f aTHCt't{ -
qecKHe Mel'OAbr K ouerr-
Ke TOLTHOCTU U:iVepenufi
z ltcnrtrauufr;
- arranH3r4poBaTb rrpo-
ueccbl r.r UHKJIEI

B,ranerr: HaBbrKa-
Mr.r npr.rMeHeHr.r.s

CIZCTCM KOMIIb}O-
repHofo MoAenr{-
poBaHr4q;

HaBbrKaMLr [poBe-

BraAerr: HaBbrxaMr4

rlpr.rMeHeHH' C]rCTeM

KOM[b[oTepHofo MoAe-
nr4poBaHHq;

-HaBbrKaMrr npoBeAe-
HH.s 3KCtIepHMeHTtu'rb-

gr*ac*, ,rorna*,l
rrpr.{MeHeHHfl Cr.lcTeM 

IKoMnbtorcpHoroMo-te- 
InupoBaHnr: 
I

-HatsbrKaMH npou.r.nr, 
]

lKCt IepH \teilTa. I bt I Irt\



MCHTAJII,HbIX I{C-

cneAoBaHr4fi,

-HABbIKAMI4 KOM-

nr,IoTepHOfO MOAe-

J-IHpoBaHHq (bu:u-
r{ecKLIx IIpOqeccoB

-HaBbIKaMH IIpUMeHe-
HI4.g MeTOAOB MaTeMa-

TI4I{CCKO|O I,I KOMIIbIO-

TepHofo r\ro.qenHpoBa-

uux $u:uuecKHX rrpo-
UCCCOB

-HaBbIKaN{H lIpHMeHerj L] rl

MeTOIOB MaTeMaTUqe-

cKofo I4 KOMIILTOTepHOfo

MogenupoBauut tfuzu-
LrecKHx rrpoueccoB. rrp()-
r{cxo/Ifl rrIHX B pa.{Ho'r'ex-
HH LIecKHx vcrooi.tc'lsax,
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IIK-25: Cno-
co6uocrr reHe-
pupoBaHr4fl uAeil.
pelxeHH,I 3analr
fto co3rllaHr.{Io

Teopc'f HqecKHX

lroge"ueii. tro3Bo-
JrqroulHx rrpo-
fHo3tIpoBaTb H3-

MCHCHUE

csoricrs o5r,ex-
'r'oB nporf eccuo-
rrausHor1 ;1e,rt-

TCJ']bHOC'TH

Sratrsr Soprur.r-
poBaHr4r KOMne-

TeHUHT{:

[K-25.1: Cno-
co6uoc'r's reHe-
pHpoBaHil.s u,leH.
IIO3BON'IrcUIHX

nporlro3lrpoBa't'r)
H3MCHC}IHC

cgoticrn o6r,ex-
1'oB npor|leccrzo-
ua:lrsori Aer-
]'eJIbHOCTU

3uars:
ocHoBbr Sll:uxu,
npr.rHuHnbr 0op,ry-
nI4poBaHLIq 3aAar{ u
tryTlr Hx peueHr4.s

3rra'r'u:

cnoco6u peanu3aur.rH

HoBbrx ugeii n nporfec-
c I4oHarTLH ofi 4e.are,rr,-
HOCTII, CBq3aHHbIe C

rbrz:uxoil

3ua t'r,: ocl roubt HCCjle.:Io-

ea're,Tlcxofi H LIHHOBa-

qu oHuoii AeqrcnbHoc.r.H
C IpHN,IeIJeHLICM MeTO-

,,qos rfu:uxr.r

Yn,ters:nrrgeJrrrr,
KoHKperHoe $u:r.i-
qecKoe coAepx(a-
HLIe B IIpHKnaAHbIX
3aAaqax 6yayrqeii
AerTerTbHocT14.

IIpHBxeKarb.qrq Hx
peureHI4q cooTBeT-
crnyrorquri rfu:u-
KO-

MareMaruqecxnfi
anIIapaT

Ylters : ucno-rIb3oBa'r bc0
BpeMeHH6re MeTo/lbr
perxeHr.r.fl upo$eccuo-
IIULII blt btx 3a}laLI, CBfl -
3aHHbrx c BonpocaN,{H

$uzuxu

Yllct'r, : l r puN,teril'f L HC-

c,[ c/i(oBa'f e-r I I)cKH e H a t:tLI -

KH 14 TeOpeTr,IrlecKHe

3HaHlrq e o6,rac'ru rpu:z-
KH rra rrpaKrHr(e

B,ra4er;: yMeHaeM
Bblrqe"LgTt, KoH-

Kperrroe rfr.r:raue-
cKoe co.(epx(aHlre B

rpuKnaAHr,rx 3aAa-
qax 6yayruefi 4er-
TCII},HOCTI,I

BlaAers: yMeHHeNr

BblqBJ'I,ST6 CCTCCTBCH-

HoHayqH)'Io cyulHoc'rb
npo6,rel,r, Bo3HIr Kalo-
utHX B xoge nporfec-
cuouarruoii
AeqTeJ'IbHocTu

B,rarelr,:
cnoco6soc'r'bro caMo-
c'lorl'r'eJILHO peuta'f b Ilbr-
,rBJ'teHHbre npo6:relrr,t

L
L

Kpzrepnu oueH KH KoM rrereH rIHH rro Aucrru rr!,ru He
I'a6:ruqa 1.4 - OqeHxa KoMrrereHuurr ro O|OC

otlucastre lloKa3areJ'Ieil n rcpu'reprleB or-(eHrrBaHrrfl KoMrre'renrruii Ha pa3.r[qHbrx l-r.arraxrlr QopmupoBaHufl

0qHaq Sopnra o6yveuun

V;1 on",r e'le o p rrleJ r, H o Xopouro OuruqHo

YpoBeHr, I raO,rzqsr 1.3 Yponens 2 ra6,'ruurr 1.3 VpoeeHs i 'r'a6,rrzur,l 1.3



HIIaI .) - LLlKana QopMi.rpoBaHr.rs KoM[ereuUufi o6yuarorquuzcl
Kol

K0MneTeHur4tr

rro @l'OC

@opua oueHHBaHHq

Texyruuii
KOHrpOnb

14'rorosan
A'I'TCCTAUH'I

3ralsl: 2-4 ceuecrp 3ranrr: 2-4 cewecrp 3ralrr: 2-4 ceuecrp

Ila6oparopuue
pa6orsr

PTP
Kourpo,rsrrsre pa6o-

TbI Jrc:aueu
OK-1 IIK-25 + +

Ta6,rurta1.5 - lll

3aoqnas r{ 3aoqHafl ycxopeHHan {opnrsl o6yvenun
fa6

2 [Iepe'leH[, oueHoqHblx cpeAcrB AJrfl rro3TarrHofr [poMe?r(yroqHofi n lrroroeofi
a TTecTa rI II u o 6y q a rc u u x c fl II o A r.r c u H rr.,,I r.r H e

@oHl orleHoqHbrx cpeAcrB Ar4cq,rrJTr4Hr,r BK*oqaer B ce6, cneAyrouue cpeAcrBa.

flponrexyroqHaq arrecTa ur{fl

Oquaq Qopma o6yveuun [o [poQrrJrrc roAr-oroBKu

L Kotrn,rexr za1anail pfp no Bapr4aHraNr.
2' 3a4auua H KoHrponbHble Bonpocbl no:ra6oparopusrru pa6oraM Ar.rcrlgr-rruHbr.3. 3a.qaHu-q -qn_s KoHTpoJ'rbHr,rx pa6or.

3ao.IHas H 3aoqHafl ycKopeHHar eopusr o6y.IeHHq no npoeuJ.rro rroAroroBKll

l' 3a,IaHtiq Ii KoHTpoJrbHbIe Borlpocbr rro ,ra6oparopHsru pa6o.raM /tqcur{rrJrHHr,r.2. Kounlerr Kor{rponbHrrx saAaHuii rro BC.M pua4arunn Ar.crrr4rn,rrbr.

Llrorosaq arrecraqtlfl

Bce sop*rsr o6yveHrrfl rro [po+rrr.rro noAroroBr(rr

Bonpocsr Inq SK3aMeHa no lzcuHrrnr.{He.

:ruqa 1.6 - lllxala tbopuuponaHr.r, KoMrrereuqui.r o6y.raroruuuucs
Kol

KOMNCTCHIIHI4

uo O|OC

{Dopl,ra oueHHBaHH,

Texyrquil
KOHTpOnb

Zroroea.{
a't-'f ec taII14.rI

?ranrr: 2-zl cer,recrp ?rantr: 2-4 cenec'rp ?rarr,r: 2-4 celreclp
,Ila6oparopusre

pa6orsr
Kourpo,rrurte

pa6orsr ?xsal,rerr
oK-IltK-25 t + I



3 ouesoqHr,re cpeAcrBa flosTarrHoro eopurpoBaHrrfl pe3yJrr,TaroB
OCBOCH Hfl A[ICUI.I TIJI I{HI,I
3.1. 3aaaulrfl rro pacqerHo-rpaQH.recKuM pa6orau

3araqu no PfP nsl6uparcrcq H3 roco6ux CnrypuruHa B.M. (@I43l4KA>v.{e6uoe noco6r.re ro ca-Mocl'os'reJ'lbHofi pa6orenns cryreHToB I{ KypcaHroB TexHHqecKrzx c[erlr4a,lssocreii.-Kanr.rHHHr-pax.
H:.tl-eo EI'AP@.- 20 I 6 cor.lacHo cjreAyroulHM ra6.lrnqanr.

-[a6-ruua 
3'1 -3aaanuq no pfpJ\a 1 no nropor,r ceMecrpe ro pa3reny

<r M ex au u xa. M o:r exy;rxp u ax rp ra:uxr4 r4 TepMoAr{HaMr.r Ka)

^leBapHarr [a W
Houepa 3aAaq

2.27 ffi 2.66 I )ir) T- 2.8s

) z.so
2 2.2 2.15 2.28 2.41 2.54 2.67 2.80
J /.. -) 2.16 2.29 2.42 2.55 2.68 2.81 2.87
4 2.4 2.17 2.30 2.43 2.56 26q )R) ?aa
5 2.5 2.18 2.31 2.44 2.57 2.70 a ol'.6-) -,iq -l
6 2.6 2.19 z.) L 2.45 2.58 2.71 2.81 290

2.7 2.20 Z.) J 2.46 2.59 272 ? R5 ? ot
8 2.8 2.21 2.34 .'\ A1z.+ I 2.60 1 a1'./-) 2.86 z.r)z() 2.9 2.22 2.3s 248 2.61 2.74 2.87 2.93

10 2.10 /_.23 2.36 2.49 2.62 2.75 2.88 )94
11 2.11 2.24 Z,J I 2.50 2.63 2.76 2.89 ?qs
12 2.12 2.25 2.38 2.51 2.64 ?77 ? c)o
11l-) 2.13 2.26 2.39 2.52 2.65 2.78 z.x )97').) 2.t6 2.30 2.44 2.58 2l) ) 9.6 2.1)g

2^99
l_s z.) 2.17 2.31 2.45 2.59

'-i

)i7 I

I
2.81

16 2.4 2.18 /..J2 2.46 2.60 2.74 2.88 2.100
17 2.5 2.19 2.47 2.61 2.75 2.89 ? 10r
18 2.6 2.20 2.34 2.48 2.62 2.76 2.90 ) 1n
t9 2.7 2.21 2.35 2.49 2.63 2.77 ? qr ,]m
20 2.8 2.22 2.36 2.50 2.64 ? t8, 2.92jix 2 104-, rnn
21 2.9 Z.J / 2.51 2.65 2.79
22 2.10 2.24 2.3 8

n9
2.52 2.66 2.80 2.94 2. 101/-) 2.11 2.25 2.53

Ls4
2.67 2.81 2.95 2.102

24 2.12 2.26 2.40 2.68 2.82 2.1)6 2.t03
25 2.13 2.27 2.41 2.55 2.69 2.83 ) L)7 ) 1^t
26 2.14 2.28 2.42 2.56 2.70 2.84 2.1)g 2.1 0,5

l'a5,ruua 3.2 -3agauuq ro pfpl\e 2 B TpeTr,eM CeMecTpe no pa3neny(JJIeKTpHLIeC BO I,I MAfHCTI,I3M))

]\9
BapHaHTa

Honrepa 3aAarr

1 3.1 a
J 4 ).2 / 3.40 3.53 66 I r-- aa(

2 ).1 J. 5 3.28 3.41 3.54 3.67 lRo : pr-
J J.J J. 6 3.29 3.42 3.55 3.68 3.8 r 3.87

388
4 3.4 J 7 3.30 J.+J 3.s6 3.69 3.82

) C)A
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5 3.5 3.18 3.3 1 3.44 3.s7 3.70 3.83 3.89
6 3.6 3.19 ).)-L 3.45 3.s8 3.71 3.84 3.90l 1?).t 3.20 a aa

J.JJ 3.46 3s9 ).11- 385 391
8 3.8 3.21 3.34 3.47 3.60 )./) 3.86 3.92
9 3.9 3.22 3.3 5 3.48 3.61 3.74 3.87 3.93
10 3.10 a aa).2-) 3.36 3.49 3.62 3.75 3.88 3.94
11 3.11 3.24 ).J / 3. s0 3.63 3.76 389 3gs
t2 3.12 3.25 3.3 8 3.51 3.64 J./t 3.90 3.96
13 3.13 3.26 3.3 9 3.52 3.65 3.78 3.91 3.97
4 J,Z 3.16 3.30 3.44 3. s8 )./.' 3.86 'l 98
5 aa

J.J 3.17 3.3 I 3.45 3.59 ).tJ 3.87 3.99
6 3.4 3.18 ).)L 3.46 3.60 1rt)./+ 3.88 i 100

17 3.5 3.19 J.J.) 3.47 3.61 3.75 389 l110l
3.102

18 3.6 3.20 a a/J.J+ 3.48 3.62 3.76 3.90
19 )./ 3.21 3.3 5 3.49 J.OJ 3.77 3.9 r 3.103
20 3.8 3.22 3.36 3.50 3.64 3.78 3.92 3.104
21 3.9 ).') ).J / 3.51 3.65 3.79 3.93 3.1 00
22 J 0 3.24 3.3 8 3.52 3.66 3 .80 1.94 3.101
/.) J I 3.25 3.39 3.53 3.67 3.81 't 9s I to?
24 J. 2 3.26 3.40 3.5,+ 3.68 l8l i96 xm
25 a

J. J 3.27 3.41 3.55 3.69 3.83 i97 l0rl
26 J. 4 3.28 3.42 3.s6 3.70 3.84 3.98 3. 105

11polo.;rxesae ra6riuuu 3. 2

Ne

BapuaHTa

1 4.1 4.14 4.27 4.40 4.53 4.66 4.19 4.85
4.2 4.15 4.28 4.41 4.54 4.67 4.80 486a

J 4.3 4.16 4.29 4.42 4.55 1.68 4.81 4R7
4 4.4 4.17 4.30 4.43 4.56 4.69 4.82 4.88
) 4.5 4.18 4.31 4.44 4.57 4.70 4.83 4.89
6 4.6 4.19 4.32 4.4s 4.58 4.71 4.84 .1 9i)
7 4.7 4.20 / 1a.t.JJ 4.46 4.59 4.72 4.85 4.9t
8 4.8 4.21 4.34 4.47 4.60 4.73 4.86 4.92
9 4.9 4.22 4.35 4.48 4.61 1.14 481 4 q'l
10 4.10 4.23 4.36 4.49 4.62 4.7 s 4.88 4.94
11 4.11 4.24 4.37 4.50 4.63 4.76 4.89 4.9s
12 4.12 4.25 4.38 4.51 4.64 4.77 4.90 496
13 4.13 4.26 4.39 1.s2 4.65 4.78 4.91 4.97
4 4.2 4.16 4.30 4.44 4.58 4.72 4.86 4gR
5 4.3 4.17 4.31 4.45 4.59 473 4R7 4 C)Q

6 1.4 4.18 +.J1_ 4.46 4.60 /1 11a./a .+.8tt 41 00l7 4.5 4.19 4.33 4.47 4.61 1.7 s 489 4 101
8 4.6 4.20 4.34 4.48 4.62 4.76 4 90 4 10)

19 1.7 4.21 4.3s 4.49 4.63 /1 11 4.91 T ror
20 4.8 4.22 4.36 4.50 4.64 4.78 4.92 4.104

4.9 4.23 4.37 4.51 4.65 4.79 4.93 4.1 00
22 4.10 4.24 4.3 8 4.52 1.66 4.80 4.94 4.101

It)

J
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11
L) 4.t1 4.25 4.39 4.53 4.67 4.81 4.95 -1. 102
24 4.12 4.26 4.40 4.54 4.68 4.82 4.96 4.1 03
25 4.t3 4.27 4.41 4.55 4.69 483 4.91 4 104
26 4.14 1.28 4.42 4.56 4.70 4.84 498 4 105

I'a5-rruUa i.3 - 3alanr.rs rro P|PN 3

<<C)rrrnxa r4 aroMHaq rfu:r.rxa>
B LrerBeproN{ ceMecrpe r]o pa3!e"[y

J\!
BA HTA

Honrepa 3aAaq

1 5.1 5 4 5.27 s.40 5.53 5.66 5re--I--t.gs- -
2 52 5 5 s.28 5.41 5.54 567 iio- l-*t86 l
J s.3 5 6 5.29 5.42 s.55 s.68 531- 

's74 5.4 5. 7 5.30 5.43 5.56 5.69 s.82 5.88
5 5.5 5 8 5.31 5.44 5.57 5.70 5.83 5.89
6 s.6 5. 9 s.32 5.45 s.5 8 s.71 5.84 5.90
7 5.7 5.20 5.33 s.46 5.59 5.72 s.85 5.91
8 ,s.8 5.21 5.34 5.47 5.60 5.13 5.86 5.92
9 _s.9 5.22 5.3 s 5.48 5.61 574 587 593

5.%10 5 0 s.23 s.3 6 5.49 5.62 5.7 5 5.88
11 5 1 5.24 5,37 5.50 5.63 5.76 5.89 5.9-s
12 5 2 5.25 5.3 8 s.51 5.64 5.77 5.90 5.96
13 5 -) 5.26 5.39 5.52 5.65 s.78 5.9 r 5.97
t4 5.2 s. 16 s.30 5.44 5.5 8 5.72 s.86 5.98
15 5.3 5.17 5.3 r 5.45 5.59 5.73 ,s 87 s.99
16 5.4 s.18 5.32 5.46 5.60 5.74 s.88 t 1oo
1'7 5.5 5.19 5.3 3 5.47 5.61 5.75 5.89 5.1 01
18 5.6 5.20 5.34 5.48 5.62 5.7 6 5.90 5.102
l9 5.7 5.2r 5.3 5 5.49 s.63 s.77 5.9 r 5.1 03
20 5.8 5.22 s.36 550 5.64 5.78 5.92 -s.104
21 59 5.23 5.37 s.51 5.65 5.19 5.93 5.1 00

5 l0l22 5. 0 5.24 s.3 8 5.52 5.66 s80 5.94
23 5. I 5.25 5.39 s.53 5.67 5.81 s.95 5 02
24 5. 2 5.26 5.40 5.54 5.68 5.82 5.96 5 03
25 5. J 5.27 5.41 5.5 5 5.69 s.83 5.97 5 04
26 5. 4 5.28 5.42 5.56 5.70 s.84 s.98 5 05

.,\fu

BapuaHTa

']il :*:"]j.q". ]
Houepa 3aAarr

I 6.1 6.14 6.27 6.40 6.s3 6.66 6.79 6.8s
2 6.2 6.15 6.28 6.41 6.54 6.67 6.80 6.86
J 6.3 6.16 6.29 6.42 6.5 5 6.68 6.8 r --,]681
4 6.4 6.17 6.30 6.43 6.56 6.69 6.82

633-
q,8q
6895 6.5 6.18 6.31 6.14 6.57 o. /u

6 6.6 6.19 6.32 6.45 6.5 8 6.7 | 6.84 6.90
7 6.7 6.20 O.J J 6.46 6.59 6.72 6.85 6.91I 6.8 6.21 6.34 6.47 6.60 6.73 6.86 6.92

I Ipolo.ri;xeHuela6luqsr 3.3
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9 6.9 6.22 6 35 6.48 6.61 6.7 4 6.87 6.%
10 6.10 6.23 6.36 6.49 6.62 6.7 5 6.88 6.94
t1 6lI 6.24 6.37 650 6.63 6.76 6.89 695
t2 6.12 6.2s 6.38 6.51 6.64 6.77 6.90 6.96
l3 6.13 6.26 6.39 6.s2 6.6s 6 78 6.91 6.97
14 6.2 6 6 6.30 6.44 6.58 6.12 6.86 6.98
t5 6.3 6 l 6.31 6.45 6.s9 6.73 6.81 6.1)9
16 6.4 6. 8 6.32 6.46 6.60 6.74 6.88 6.1 00
17 6.5 6. 9 6.33 6.47 6.61 6.75 6.89 6.101
18 6.6 6.20 6.34 6.48 6.62 6.76 6.90 6.102
19 6.7 6.21 6.3 5 6.49 6.63 6.77 6.91 6.103
20 6.8 6.22 6.36 6.s0 6.64 6.78 6.92 6.104
21 6.9 623 6.37 6.51 6.6s 6.7() 693 6.1 00
22 6 0 6.24 6.3 8 6.52 6.66 6.80 6.1)4 6

l

0
23 6 1 6.25 6.39 6.s3 6.67 6.81 6.95 6 02
24 6. 2 6.26 6.40 6.54 6.68 6.82 6.96 6 03
25 6. a

J 6.27 6.41 6.5 s 6.69 6.83 6.97 6 04
26 6. 4 6.28 6.42 6.56 6.70 6.84 6.98 o 05

Kpllrepuu oueHxrr 3uauuii KypcaHToB rrprr rrpoBepxe pl-p rro reMaNr n_ypca:

Oqeuxa <<3aqrenori:
1. floluocrsro perueHbr Bce 3agarlu.
2. rlerro u [paBuJIbHo AaHbI Ha3BaHLr.fl Su:uuecxax 3aKoHoB H pacKpbrro corepxaHue (rn:y-

qecKHX ,tsreHlri.I.
3. f{onyrqeurr ue6ortrulle He.tor{Hocru B pe[reHr4u 3a1artv.

Oqcuxa <<He:aqreuo>>:
1. He perueutr Bce 3a,1alru.
2. He gaurt Ha3BaHI'L 3aKoHoB u xr.teuui.t, KoropbrM rocBqrueHa raHHaq 3alaqa.
3. lonyuleHsr rpy6sre oruu6xu B perxeHur.r.

3'2''3alattlIq u KoHTpo!'IbHbIe BoIIpocbI Arq ycrHoro oflpoca [o reMaM ,ra6oparopHr,rx pa6or
g;rn o6yuarcuuxcq tro BceM Qopuatr o6yveHux

2 ceuecrp
Ia6oparoprraa pa6ora JYs l-4
Hrmepeulte ycKopeHuq ceo6oAtroro flaAelruq c floMourbro NrareMa-rurrecpor-o n o6opo l.uor.o ]ra-
g.I'HI,IKOB

3aAauue:
u3vtlHTb rapMoHHr{ecxue xo-rre6aHHq MareMarl{qecKoro u rpusuuecxoro MaTTHHKOB; H3Mepr.rrb ycKo-
peHi.re cso6o.qHoro [aneHH, c noMorrlbro yKa3aHHbrx Ma.srHHKoB.
Kourpo,rnubre Borrpocbr :

l. 9ro Ha3t rBaerc.s MareN{arurlecKuM lra.grHtrxol,t?
2. 9r'o Ha3brBaercq (lz:uuecxuM Ma.srHr.rxoN,{?

3 ' HTo Hil3blBaeTcq rlpuBeneHHofi AlIaHofi Su:uuecxofo MaqrHIzKa, KaK oHa orrpeAeJrrrerc, n :ra6opa-'r'opuolZ pa6ore?
4. t{ro Ha3brBaercs o6oporusnr MaqruuxoN,r?

1l



5.9 r'o HassrBaerc.s ueHTpoM xaqanvii?
6.I{ar< 3aBHCLIT nepnoA r<ole6asufi $u:uuecxoro H MareMarr4qecKoro MarrHuKoB or
COTbI MECTHOCTIT?

T.floueuy rIpoeKuu.s MOMCHTA eo:apaularorqeii CI4-|IbI H npoeKru4,
Ber(Topa yfna OTKJTOHeHLI_s LIMeIOT IIpOTHBOIrOJIO )KHE re SHaxLr ?
8.Karae KOICOAHH,f, Ha3LIBaIOTCq cso6oi1nrrur.r |apNroHrlqecKHM r{.

(ra:oli rap\,roHHrrccKHX
9.tl'ro Ha3brBae,'cq arru,ruryroii. $zr:oii. Ha.ratbrroii
xo.qe6aHHfi?

10. Kax 3a[Ircarl aurf rfepeHIII{iLTbHoe }paBHeHVe xo,re6asur.i MareMarulrecxoro Nlaql.Hrlxa'/
1 1. Or qero 3aBHcHT npr.{BeIIeHHaq Anr.rHa Sz:,uecxoro uasruura?

Ja6oparopHan pa6ora JYs 1-5
')xcneplrueHTaJr[,Hoe 

orr peAeJreHrre MoMeHTa HHepurru npaularc qeiicn
CI,IC'I'EMbI

3araHne:
i4:yuu'rl 3aKoHbI BpaurarenbHoto rBuxeHr.rf,, u3Mepr.rrb r{ npoBecru Teoperurrecxuir pacuer MoMeH-
fa r.rHepuur.r MarrHLrKa Marccsera.
Kourpo,rrHr,Ie Borrpocbr
1 . Cr!oplry,rupoBarb uelr, pa6o.rsr.
2. t{ro Ha3r,rBaerc, MoMeHToM a}reprluu re:ra?
3. KaxHe u3MepeH,rq Heo6xoAr,lro npoBecrrr n gauHoii pa6ore?
4. Kax Bbrrrprcrrrercx n pa6ore MoMeHT HHepr-lt4, NraqrHuxa?
5. crlopvry,rupyiire ocHoeHoii 3aKoH .qaHaMrzKr.r BpaurarenbHoro ABrrx( eHr4fl.
6 cQoplry,rzpylire u gafire onpeAeneH,e KllHeMarurrec*Hx u rr.r N{uqecKHX xapaKrepr.rcT-HK Bpa-
r r laTeJ.IbHOtO ABLI)KeHLIq.
7. crpopuy,rrepyiire 3axoH coxpaHeHr,r 3Heprulr rlnrr rBr4x(eHu.s MaqrHr.rxa.
8' llo;l,vu,-re tfopul'ny r{JLs N{oMeHTa HHepuuu olHoporlroro rr.rcKa orHocu.fejrr,H. ocH. rrpoxo.r(q-
rueil uepe: ueHrp Macc. rreprrerrArrrynrpHo lracxy.
9' llo-rr.vuure d,opr,y:ry An.q N{oMeHra LrHeprIHr{ oAHopoAHoro crepr(Hq orrroc,re.r-rbHo ocil, flpoxo-
lr{uefi qepe3 rIeHTp Macc. nepner{ArrKynqprro crep}r(Hro.

"lla6oparopuax pa6ora J\& l-6
tr{ryveurre yrpyroro yAapa mapoB
SaAauue:
l'l:yqurs qeHrpaJlbHoe coyrapeH?Ie uapoB. npoBepr{r' 3aKoHbr coxpaHeHrrs rlMlynbca r{ Mexar.r,-qecxoii lHepfHI4. onpeAenuTt xo:rf rl2uqueHrbr BoccraHoBireHHq cKopo crl t4 r(r.rHe,r.Hqecrcoi.r aHepruu.
H3yqI{Tb 3aBI'ICI'IMocrs cpe4ueii cIInbI yAapa I{ BpeMeHH coynapeH hfl or orHocn.rersuoi.r cxopocru
lxapoB.
Korrrpo,rsnbre Borrpocbr
I LI'r'o o6tuet-o B crortKIIoBeHI4H ?J'reMeHTapHLIx rlacruu u 6urr,rp.IHttx tlrapcln'?
2. Kaxoii yrap Ha3brBae,rcq a6co:rmHo ynpyrrzn?
3. Kaxoli yAap Ha3brBaerc.fl a6colrorso neynpyruu?
4' Kaxue 3aKoHbI coxpaHeHa.s BblrorHsrorc.fl trpu a6co,rroruo yflpyroMyllape? 5. Kaxue 3aKoHr,r
coxpar.reHHq Bbruorrrqlorcq npH a6colrorHo HeynpyroM y.qape?
5. t{ro xapaKrepn:lyer xo:rf 0uullenr BoccraHoBreHr4q cropocrn?
6. 9ro xapaKrep,:yer. xo:cf S,rlueur BoccraHoB,reHHq rHeprau,T
7. Kax oflpere_ilHTr, cpe.qHroro cHx), rleHTparrbr.ror.o vrrpyr.ot o yaapa?
8. Kaxoii yifap Ha3brBaercfl qeu.rpa-nsutru?
9' Bllsecrl, rfopruy,rtt nnq cxopocrefr urapon rocJre a6co,rroruo ynpyforo rrprMoro ueHrpa[brro-
fO CO}'!APCHHq CCNH II3BEC-|HbI MACCbI TXAPOB I,I I4X CKOPOCTI,I IO COYAAPCHI,IS.

mr{poTbr H Bbr-
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l0' Bbtsecra rfopnay,rrr Anq cKopocrei.t urapoB rrocJre a6conrorHo Heyrrpyroro co)'rapeHHq. ec-rrH
r43Bec'fHbr MaccLt ruapoB H r4x cKOpOCTt4 AO COyAapeHHr.

Jla6oparopnan pa6ora J\! 1-10
tr'I:yueuue crarluoHapHoro reqeHufl xrrAxocru n rpy6e [epeMeHHoro
CCTIEHHg

3a/rasue:
H:)ryrn, craln'IoHapHoe rer{etrtle xff4{ocrr B TpyG nepeMeHHoro cerreHurr, rr3yqa'* )patsHeHr.re Hepa3pbrBHosrr4
crpyH I'I )paBHeHI4e Bepuyl,ul. flpoeeplrrr [pl4MeHrrMocrb ]paBHeHr4q Bepuy,uuz r.TJUr c"r1^raJr 1eqeHg.s BoA6r B
rp16e nepevrerrHoto ceqeHr.rr.

Kourpoarurre Bofipocbr:
L Kaxue H3MepeHH.rr ueo6xo4ul,ro BbrnoJrHr.rrr n pa6o.re?
2. Kaxoe rfu:zuecxzfi cNrbrc,r ypaBHeHr.rrr HepalpbrBHocru crpyu?
3. Kax a pa6ore onpenen-serc_s pa3Hocrr,4an,reuuii n rpy6xax?
4. Bbreenure ypaBHeHHe Eepuy:r,ru.
5. BrreeAure ypaBHeHue Hepa3pbrBHocrr4 crplu.
6. tr4: cpanueHl'L [oJlyr{eHHbx rpaSuxos ilafire ouerrKy lpuMeHr.rMocru ypaBr]cuul Bepuy,.lJrr{ K r.e!re-
rrurc pearrbHofi xruSxocrr4 rro rpy6e ilepeMeHHoto ceqeHnfl.
7. Kaxoe rerleHue xr.IrKocru Ha3brBaercq craquouapHrru?
8. tI'ro raKoe -[ur{r{H 'roxa?

9. t{ro raKoe rpy6xa roxa?
10. tlro Ha3r,rBacrc-s crpyefi?
1 1. Ilouenry n rpy6xe c 6o,rsurr.ru cerreHr.reM crarr.rqecKoe naBneHye 6o:niue?

"rla6oparopuar pa6ora J\s l-ll
Orrpegc,reuue o'rHorrreulrn Cr/Cv AJrfl no3/Iyxa
3agauue:
osuarcoN'{urbcq c ocHoBHbIMlI TepMoAVHaMHqecKHMrr npoueccaMr.r, 3aKoHaMr.r repMoArzualrzrcu. on-
pelexuTL oTHo[IeH]re relJIoeMKocTI'I npu [ocTorHHoM AaBneHI4r4 K TeIIJroeMKocTa IIpt4 IIocTo.[HHoM
o6t,eve.
KonrpolsHbre Borrpocbr :

1. Kaxrae flpoqeccbr 6yay, ua6mo:farscq B Hacroqruefr pa6ore?
2. tlro rroKa3brBaer oc,ruuuua y ?

3. t{L'o rla3blBaerc, rcfl,'Io0ltxocrllo BeulecrBa, MoJlqpuoti ren,ro€uxoclrro, yAe,uuoll rerrjloeM*O-
crsrc?
4. ilouen'ly npu 6trcrpoM orKpbIBaHr4H Kpa*a Ha KoporKoe BpeN,rq cqr.rraeM, qro ra3 pac,,uprer cfl ailva-
Saru.recxH?

5. fiars xapaKTepucruKy v3onpoqeccoB (Iz:o6apnoro, H3oxopHoro, rr3orepMr.rlrecxoro u a4ua6aruoro).
6. Haprlconarr, rpa$urcH 3.rux rrpoueccoB.
7. Ilsrnecru ypaBr.reHue llyaccona.
8. CcpopuyJ'rnpoBarb nepBoe Haqarro repMoAHHaMIlKH rz rrpHMeHHTb l,ru Lrelb]pex r.r3orrpoqeccos. [fa_
rrLrcaTb ypaBHeHHs.

9. BrBecru ypaBHeHHe Mafiepa. Kaxa,s H3 Berrurrr.rH C,ruttucu6olrrue u noueuy?
10. flarr onpeAeneHl4e qI'ICra crereseii cno6o4rr MoneKynr,r. rleuy paBHo r{ucro creneHefr ceo6orsr
MoJIeKyJrbr 4,ra 1-, 2-.3- u MHoroaroMHoro H AeuurbHbx ra:oa?
1 l.Hanucarb BblpaxeH:afl. D,Its, renroeuxocrefi ugea,u,Horo fa3a rlepe3 ruc;o creueser1 ceo6o.qL,r Mo-,rc-
KYlrbr ra3a.

12' Pacc'Iurailre reoper[qecKoe 3HarIeHHe noxa3arerq u]ua6ay; l:ts 1-.2-.3-zlonrugro r.rAearrbsoro
ta3a.

3 ceuecrp
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Jla6oparopnan pa6ora J\! 2 - 1

tr{c,reAonauue l.r'IexTpocraruqecrcux n0.r'Ieii. 0[peAeJleHr{e HarlpcxeHHgcr[ ggJ,rq [!,rocKor-o
KOHAeHKcI'opa
3aAasue:
H3YLIU'[b 3neKTpoCTal'HqecKHe norTq 3ap.sx(ellHblx reJI pa:.ilnuHoi.t xorrrpnr 1,paqur.r Nlc.r ().rtoNt
N{OAenIrpoBaH]ds.- OI]pelIerHTb HaIIpq)KeHocrb 3neKTpocrarl4 rrecKofo ilo-rrq rritocKOfO KOIIjIeHCal.Opa.
KoHrpo"rrsHbre Borrpocbr:
1' Kaxoe IIoJ'Ie Ha3lrBaercq 3neKTpocraruqecxztu? Kaxoerr ero ocHoBHble xapaKTepucrurcu'/
2. larr o[peAeneHr.re roqeqHoro 3apqAa.
3. 3anucarb 3aKoH Ky,rona B cxanrpHofi u eexropnoii $opnrax.4' ffats olpeAeneHI4e Hanpf,xeHHocrlr 3ner<tpocrarr4rlecKoro IrorTr. Kaxogrr ejlHHHqbr
Hilrrpr{x(eIlHocru?
5' /{arr onpeAeneH,e noreHu,a-rla 3JleKTpocrarr4rrecKoro rrorfl. KaxoeL,r err4HHrrbr H3MepeHr,-f, rro-
reguuana?
6. flo,ry.rure $opl,rytrlr Anfl HatpflxeHHocrrz H rroreHuuana rtor.f, TorreqHor.o 3apx:Ja.
7' BbIsecrH tfopuyly cBr{3ll Mex{ry Harlp.sxeHHocrb}o H rroreHur.rzLroM. Kaxos (1.r:pruccrcur.i cnrrc;r

rfopr,ry,ru i - - grod (p ? o uexr

conpoTuBneHH, npo-

H3N,repeHr.rs

roBoplrr 3Har( Mr.rHyc a gauuoir rfoptry,re?
8' /-{orca:arb' q,o cHroBbIe itHHLlu oproroHaJrbHbr 3KBr.IiloreHr-Ir4it!,IbHbIN{ rroBepxHocrrrM.
9. rlro Ha3blBaercrI rroloxoM BeKTopa Hanp.f,xeHHocrn 3JleK.rpocrarar]ecKoro no,r.s?
10' crfopuynupoBarb Iz AoKa3arb reopeMy ocrporpa4cxoro-faycca Ans 3neK.r.pocrarr.rqecKoro no-
IIfl.
1 i' llpuueu,Tb reopeMy ocrporpagcxo.o-faycca .rnfl pacrrera sneKrpocrar.HLrccKoro ,o-irq 3apr-
)KCrrHOto nJTocKoto Kor{AeHCaTOpa.
12' Kax H3MelIH'cq BeJ'u4tIHHa Halp.sxeHHocrlt u IIoreHIILraJra SJrer('rpoc'ra,HrrccKor-o rroJrrr ,Jocr(o-
fo KoHAeHCaropa flpu yBenilqeHul,I paccro'.Hrlfl MexIy 3neKTpoAaMr{, ecJ.rrr KoHIeHCal.Op:
1) o'rx:rrcueH or lrcrorrHflKa Harp.sxeHr4fl;
2) ue orxnroqaerc.s or ucrorrFlt4Ka HanpqxeHr.u.

Jla6oparopHan pa6ora J\! 2 - 3
tr{:yueHlre 3aKoHoB rrocroflHHoro -r.oKa

3:rAanue:
H3yrIH'tb ocHoBHbIe 3aKoHbI rlocro-sHHoro roKa r.r [paBr.rna Kapxro$a; npoa3Becru pacqe.l pa3Be.r.B-
;resuoil 3neKTpuqecrcoil qelu no 3aAaHHoMy 3Har{eHuro 3!C , ,trapar*rorn a*ror.HuqM cuJrbr roKa
H COIIpOTHBJrteHuq.

Kourpoll,Hr,re Borrpocbr :

1. r{ro Ha3brBaercs 3reKTpr.rqecxuu roxorr?
2. tlro l{a3llBaercr cu,rofi T.oKa. [norHocrbro rora?
3' Kaxoil yLlacroK LIeII{ Ha3blBaerc-s oAHopoAHr,rrvr? CrpopuynupoBarb r4 3anHcar.b 3aKorr oNra !:rrr
OiIIIOPOAIIOfO VTIACTKA I]ENH B UHTC|PANbHOM fl gZ$frCPCHIII{ZLTbHOM BHNC.
4' Kaxofi yLlacroK IIenH Ha3blBaercf, HeoAHopoArurri c$opuyrupoBarb 14 3ail,carb:axos ona
Anfl HeoAHOpOnHolo yqacrKa Ilenl{ B HHretpa[bHou r.r au$$epeHuHaJrbuou nuge.5.3anuca.t.t3a-
rcou Oua n;r.q 3aMxHyroii qelu.
6. t{ro Ha3brBaerc.s nareHr{eM HanptrxeHu.s r{a HeoIHopoAHoM yrracrKe lqelu,/
7. Hro rril3r,rBaercs 3neKlpoABuNyrqeii cutroil? Eaunuusr r43Meper{hr.
8. or rrero 3aBHcr{T corrpor,BJreHrre [poBonHHKa? 3anucarr tfopuyny a,u
BO,qHHKa.

9' Ctfopn'rynHpoBarb Iz 3arrcarE, 3aKoH flx<oym-rleHrra B r4HrerpanbHon u ar.rtb6epeHrlgaJrbHo1{
BHIE.
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10. I{el'ry paBHo co[porl'IBneH,e rIpoBoAHr.rKoB rtpr4 r4x flapa]'rnenbHoM H rrocneAoBarenr,HoM co-
e,tlzgeuuu?

Jla6oparopuaa pa6ora J\! 2-4
oupege,reu,e orHorrreHflrr 3apqAa SJreKTpoHa K efo Macce MeroAoM N{arHe'rporra
3ar'Iarrue:
H:lyqr.rTb .qBlr xeHLIe 3 ap.s x(eHHbIX r{acTurI B Maf HLTTHOM
Ha; orrpere,rrr.rrb yAenbHtrii :apx4 3neKTpoHa MeroAoM
Kourporrrrrbre Borrpocbr:

none; 03HaKOMr4TLC_g C MeTOIOM \{afHeTpo_
MarHeTpoHa.

1. tlro Ha3brBaercq yAenbHbrM :apqrol,r? Kaxonu eAuHr.rubr ero u:uepeHul,?
2. B qelr cyrb Merona N{afHerpoHa AJrq oilpereneHu.s y.qenrHoro 3ap.sra :,rex.rpona,/
3. Kaxosa Be.llrrqarra yrenbHoro 3apfl[\a :,rexrpoHa?
4 Kax HarlpaBneHa cvra, nelic'reyrouaq co cropoHbr NrarHurHo.o rroJ'r, Ha jr,rxyrrlyrccrr B 3.roM
IIOne 3ap.qxeHHylo qacrHuy rlo orHorrreHrrro K BeKTOpy CKOpOCTTI arofi vacruqsr?
5. 3anucars BbrpaxeHr{e rn-s c,rr,r rlopeuqa B BeKropHoM }r cKan[pHoM Burax.
6. Kax onperer.serc.fl FranpaBJreHHe cu,,ur rlopeHua? frpueecrr.r np,Mep.
7' I{oraa 3ap.s)KeHlla.f, qac'ruua nBLI)I(erc.s B MaTHHTHoM rrore. coBepruae.f xH npu l.rol,r crua Jlo-
peHqa pa6ory? Oreer o6ocuoears.
[i' 3asacilr JIH Be,[utIHHa yrexbtloro 3apgra 3-rleKTpoHa e/m,^. or Be.rrHrr]Hbr alro;ilrror.o Harprxe-
Hns? Orser oSocnoears.
9' Kaxoil Bur 6yler I'IMerb rpaexropu.f, 3aprxeHHofi qacruurr, ecJrli oHa ,qB,i*ercq B o/IHoponHoM

Mal'HI4THoM [oJIe co cKopocrlro i , n"On"nAllKynspHof u.nropy i ? Oree.r o6ocHoea.6.
10' flolyuurs rlopn'ry,ry nepuoAa o6parqeurar qacrrrrlbr c y,qen6Hr,rM 3apsrol,r. paBHbrM e/m, n oa-

HOpOIHOM Ma.HHTHOM rroJ.re c ,rrynuu.i., j
I l' Kaxori 6y:rer rpaeKropl{s 3apqxeHnofi uacrzqbr, ecrru oHa rBr.r}Kercq B orHopoAHoM Mar.rrr4.r.-

HoM nor'Ie co cKopocr t* i , HallpaBJrensofi noA yrnoM ,.nropy i ? oreer o6ocHosarr.
12 r{evry paBHa cr'r:ra JlopeHua, ecJIH yroJl Mex/Iy BeKropaMr.r cKopoc,H 3aprr}KeirHorZ qacluur,r n
HHnyKuHr,r MatHr.rTHOfO nonq paBeH nynro?
13. MoxHo Jrr4 tro xapaKTepy orKJroHeHHq 3aprx(eHHoli qacruutr B MalH]rrrroM no.re cvrull, o 3Ha_
r(e 3ap.[ra :rofi uacruqtr?

Ia6oparopuan pa6ora }} 2- 5
tr'I:yvenlre MarrlrrrHoro rloJrfl cor'reHouAa c rloMorrlbrc AarquKa Xo.rr,ra
3aqanue:
[o3HaKON{H'lbcrI c xo.rLrIoBCKI{M MeronoM r.I3MepeHuq HHAyKI]Hr.I Ma|TIHTHOT-O fro-qq coJreHoHla; On-pererlrrb IIocrofl I]Hyro Xo,ua, HccneAoBarb MarHr4THOe noJ re co,rreHoH:Ja.
KourpolsHbre BoIp0cbr:
1' C0oprvlynllpoBarb Lr 3ar,r4car, 3aKoH Euo-Canapa-Jl.arttacaB BeKTopHoM H cKanqpHoM Br4Aax.
2' flonr:yacb 3aKoIIoM Buo-casapa-il,antaca, BbrBecrr4 $opruy,ry rn, yHlryKurrH MarH,rHoro rroJ,
B UeHrpe KpyfoBofo roKa.
3' flonr':yxcb 3aKoHoM Buo-caaapa-rlanraca, BbrBecrr.r Qopvy;ry rnr uHi{yKrlr4r.r N,rarHH..Horo noJ,r,
Ha ocu KpyfoBoro roKa.
1' C$opv1'nl'IpoBarb u 3a[I{carb t'eopeMy o rrHpKy-xqur{H BeKropa nra'sr...u,ri r.lFr]rvKuqH rro 3aN,rK-
HVroN{y KoHTypy (n eexropnoM H cKaJrrpHou nagax).
5' Kanoe BblpaxeHlre Ha3blBaercs uupKynqq,eii nexropa r{HAyKuru MarHHTHor.o .,onq no 3aMKHy-
Touy xourypy?
6' flo'rr:yxcb reopeNloIT o qupxy rflrlu, Be*ropa nraruursoii l{HlIyr(uHH rro 3aMr(HyroN{y KoHryp}..
BbIBecrH Qopl'ryly A-rrs HHAyKuI,It'I MaIHLITHofo no;rq 6ecxoHer{Ho nnr.rHrroro coneHoHra.
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7. ilo,rs:yxcb IIpHHuI{noM cylepno3uur{[, BbrBecrrr $opruy,ry rirrr r.rHlryKrlrzu MarHr.{rHoro rons co-
-rreHor{Aa xoHeqtrofi IrHH[,r.
8. B qenr 3aKJrForraercfl flBireHrre Xo,r:ra? Brrsecru $opuy:ry nnc 3AC Xo,r,ra.

Ia6oparopHat pa6ora "tt{e 2-6
O npeqelerrue xapaKTeprrc.rrrx MarHurHoro rroJrs
c rroMorrlbto f ar'rr,BaHoMeTpa
3aAaHne:
onpeAeJII'ITb IleH)' IeneHHfl faJ'IbBaHoMeTpa; npHMeHLITL flBJ'IeHI4e Illel('tpoNrarnnlgoi.r Hgn),'KUHll
IJLS HaXOlKAeIlUg Haripsx(eHHocrll H uHAyKrI[]r MafHIi't'Hofo tror'L [ocroqHHot.o N4afHH.fa.
Kourpo,rsHr,re Borrpocbr :

I' I'la:osHre ocHoBIIbIe xapaKTepucrlrKu N{arHuuroro noJlf,. Kaxogu e,urrHL(bl H3r,repcsrtr gejr}r-
LrrlH. XapaKTeplr3ylouux MatHr4TUOe no:re?

-) -+
2. Kax cBr3aHr,r Mex{ny co6ofr BeKropbr B u H n naxyyue?
3' Kax rparpuuecxa u:o6paNaerc.s N{arHutroe no:re? t{'ro rpegc'raBJ,-rrru' co6oii ;IHHLTH Hrrjl},Krrgg
rvrarrrHTuoro norq? Kaxoe none Ha3brBaercq o4HoporlHt rv?
4. B qen 3aKrloqaerc, qts,rlelrue S.rrexTpoMaluurHofi urrrlvxrllzu? C$opurlrrrepvri.r.e 3aKorr ?JreK.rpo-
r,t at't t uL't toli H H,ll-KUHI.t u ..Ia iire e ro MaTeMaTHr{ec Ky}o 3aIIHcr,.
5' t{ro Ha3btBaercs MarHLITHuIM tloroxoM, or r{efo oH 3aBLIc}I'[, eApIHHIrbr tt:uepenur?
6. C0opvry;rupyfire rtpaBltno IieHua Anq onpeAe rrelr4s HanpaBneHHq r,rHAyKrrHoHHoro roKa.

7, h.cttu HopMarlb K npoBo.qflIrleMy KoHTypy coBnaAaer c HarrpaBnenra u.nroru i . To Ha xarofi
y|on cxelyer noBepllyrb flJrocKocrb KoHTypa. qro6r,t H3MeHeHr{e MarHu'rHolo IlotoKa 6srlo nrax-
cttltalsusliu?
8. Kax n pa6ore onpeAenfltorcs a6co.ruorHbre norpe[rHocru u:uepeulrfiAB u AHl,

Ia6oparopuan pa6ora J\! 2 - 9
I,Icc,reronaHrre MarHrrrHbrx cnoiicrs QeppouarHernxoB, u3yrreHue r.ucrepe3rrca Qeppolrar _

HrrrHbrx NtaTepr.raJroB

3aAanue:
crl,Tb oclloBHylo KpHBylo HaMarIIHr{I{BaFIaq: u3vlrr4Tb rHCTepe3Hc rpeppovar.uH rHbrx rvrarepuirrorj:
BbItIHcJ'II'I'rb ocHOBHble xapaKrepHCruxu QeppoMatHerLIKoe; uafir'u pa6ory no uepeN{alHaLrHBaH1lo
feppon'raruerllKa; ocraroqHylo HaMarHuqeHHocrb; BenHr{HHy Ko3purrrr4Bnofi cn,ru H MaTHI4THyK)
IpoHr.rqaeMoc'rb.

Koulpo"rsHr,re Borlpocbr :

L t{ro Ha3brBaerc.s op6zraurHbrM MarHrzTHbrM MoMeHToM 3neKTpoHa, aroua?
2' Kax BJ'II'Ifler BHeIUHee Maftllirlloe IIoJIe Ha rBI4xeIIHe 3neK'rpoHoB n aro\{ax seliecrsa? r{ro lrn-
'rbr Baerc.ri npeueccueii Jlapuopa. napMopoBoii .racror.oft 

r rpeqeccuu ?
3' Karcrze BeurecrBa rIa3LIBaIorc.g AuaMarHernxarlu? O6rqcuzrs McxaHI4:lM r4x HaMaI.Hr{HuBaHuir.
4' th'o Ha3blBae'rcc AHaMatHHTusru :S@errou? o6:rqcuurb Bo3Hr4KHoBeHr4e rr{aN{ar.nu.ruoro :tf-
rfexra.
5' Kaxue BeulecrBa Ha3blBalorcr{ napaMarHeruxauu? O6r,qcuHrr, N,{exaHH3M r.rx rraMar.HHqvBaH,,r.
i1 prlcyut .rl H [apaM atHerpr KaM nr.r aM arH r.rrH trii :$ cf exr?
6. I{axaq Be,rHqr,rHa Ha3brBaercq HaMaI.HarreHHocr.bro NrarHe.ruKa. ejl,uHLra ee u:nrepcHHr,T
7. Karcaq BCJIHLIHI'Ia Ha3[,IBaerc.s IlarpsxeHHocrbro MarH]rrHoro rro-u{" erHrrHua e€ n:r.repeuur,.)
8' Kax cBq3aHbl MexAy co6ori MatHHTHa-g npoHrzl-raeMocrb r{ MarHr{THafl Bocrrp,uN{Lrr.IBoc.rb Beule-
c1'Ba' I4x tIHcJIeHIIbIe 3HaqeHl|f, An.f, ALIaMarHeTaKoB I4 napaMatHeruxoe?
9. Karue BeuecrBa Ha3brBaxlrca Seppoualsermr<aur.r?
10. r{ro Ha3blBaercq noveuou? o6b.scHurs MexaHH3M HaMarHur{HBaHun (iepponraruer.rlKoB.
I 1 . llepeurac:lr4're ocHoBHbre csoi.rcrea QepporuarueruKoB.
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12. 9ro Ha3brBaerc, rHcrepe3ucoNr? Kaxoea ilpuquHa ero Bo3HHKHoseHLIq?

13. 9ro raKoe Kolpur4rr.rBHafl cura, eAuHr.rua ee u:uepeuur?
14. Kax ee:tyr ce6s AoMeHbr npr4 yBenuqeHr4r.r BHelrHefo MarHr.rrHoro rronr? llouer,ry Bo3FrHKaer

uacsruleune?
I 5. Ilouenry Bo3HHKaer ocraloqHa.q HaMarHHrreHHocrb (uu4yxqur)'?
16. Kaxosbt TIHCJTeHHEIe 3Har{eHr4.s naarutrrgofi [poHlIuaeMocrr4 I,I ualuu'r'uoil BocrrpnHNIrIHBoctH

i1.rrr rpepponrarr{errrKoB, noqeMy oHLI 3aBucqr or BeJlrqr.rHr,I BHeIIrHero MafHIrrHot'o no,rq?

"rlaOoparopuan pa6ola J\! 2-12
tr{cclregonaHrre 3aryxamurrx xore6aHuii s xo,re6are,rbHoM KoHType
3a.qanue:
tJ3ytII4Tb 3neKTpoMarHlITI{bre rco:re6aHl.r.s. r4ccneAoBarb 3aryxaroilIne rco,re6auur s rco.;re6areJrbHoM
KoH'r'ype.

KoHrporsHbre Borrpocr,r :

1. [aiire onpeAeneHrze xole6are]rbHoro ABr.{xeHlEfl.
2. Kaxue xo:re6asus Ha3r,rBarorcq tapMoHHqecrcuuu?
3. fioueuy rpoucxolur 3arlxaHr{e xo,re6asuri? Hapucyiire :lexrpur{ecKyro cxeN,ry xo,re6a-

Te,[bHoro Kot{Typa. B KoropoM flpoHCxoAqr 3aryxarorrlr.re fneKTpo]\rar-]rH rrrr,lc xolrc6aunlr.
4. 3anzunre ypaBHeHHe 3aryxaloullrx xorre6auvil nils 3apf,Aa, cuirbrloKa 14 HanpqxeHfiit B

xole6arelrHoM KoHType n au$$epeHrlr.ranbHoM H HHrerpanE,HoM Bnnax. Hagosrrre ocHoB-
Hbre xapaKTepHcrrrKr.r 3neKTpoMatHr4THbrx xole6asl.rfr .

5. t{ro Ha:sreaercq lolapuSrr,luqecKrzM AeKpeMeHTou :aryxauur?
6. tlro Ha:rrsaerc.fl BpeMeHeM pelaxcaquu?
7. Hapncyiire rpa$ux 3aryxarcurux xo,re6asprfi. flo KaKoMy 3axoHy npoucxoirlHr l,6rraaHne

aMnnulynbr xo:re6asafi ?

.Jla6oparopuan pa6ora Nb 3-6
I4:yueuue 4rzrfpaxquu <DpayuroSepa Ha oAuoil rueJ'rr{ r.r Ha
gufrparcquouuofr peruerKe c rroMorrlblo na3epa
3aAaHIle:
u3yqurb au$paxquro Qpayuro$epa Ha oluofi ueirr4 u ua ,IuSpaxuuonnoii perrrerxe. Oupegclu'rs
rxupHHr,r ulenH r.r nepHoll 4utppaxquoHuoii petrelxu.
KoHrpo,rrHt,re Borrpocbr :

1. 9ro raxoe .qr.r$paxqux csera?

2. Hapucyiarc rpa$ux 7 = /(sin rp) - pu"npeAeneHr.rfl r.rHreHcrzBHocrr.r B 3aBucr.rMocrr,r or sin rp

rrpu Ar4OpaKuHr4 or oAuoil urenu.
3. Crfoplry,rupyfire ycnoBlls MaKcHMyMoB H Mr{Hr4MyMoB npr.r aud;paxuun or o;1uofi uIeJrH r.r o'r

AHOpaxuuouHoi.r peurerxu.
4. Hanurtlu re vpaBHeHHe crfepravecxofi u n,rocxofi :,rexrpoMarHuTHbrx BoJrrr.

5. Ccfopr,ry,rupyiire rpHHrIHn frcfiresca-@peuelr.
6. L{ro losunralor noA alr$paxquefi <DpayHroSepa? KaxosEr ycnoBr4q ee sa6lroreHr.rq?
1. 9ro nouuuaror noA 4uSpaxquefi @peue-rrr? Kaxossr ycnoBuq ee rra6ruoAeHue3
8. Br,teecru Sopruynsr (6) u (7).
9. 9ro raxoe neplroA au$paxqr.rouuofi peuerxu?

Jla6oparopuan pa6ora J\! 3-7
flo.,ryueHlle H accneAoBaHr.re ron.qpr.r3oBaHHoto cBera
]aAaHHe:
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IZ3yrII'{TL TeOplIrc rlonqpil3allz I4 CBera, o3HaKoMurbc.s c MeroAaMr,r nonyqeHr.rq nr.rHefiHo-
llojlflpH3oBaHHoro cBera Id HeKoropbIMI4 efo cBoficrBaMl4, npoBepr4Tb 3axou Ma-utoca, oflpeAexr.rrr,
yfon EprccTepa u noKa3aTerb npenoMneHuq BeilIecTBa,
KoHrpo"rrHbre Bonpocbr:
1. Kaxoil cBer Ha3brBaercq nonqpr43oBasHrru?
2. flepeuuc"rrzre cnoco6u rtonyr{eHI4f, rron.spu3oBaHHoro cBera.
3. Crfopuy,rupyfrre 3axoHbr Mauroca r.r Eprocrepa.
1. florcax<ure- qro rtpu BbIrIoJrHeH[v ycnoBr4fl. Eprocrepa orpa)r(eHHbrii a npelou,reuur,rfi :lyvr1
B3ar{M HO IIeprreH.qr.rKyn.f, pHbr.
5. t{ro 'raxoe no,rapou;l?
6. t{eM or,ru.raercs aHantr3arop or rtorcpr.r3aropa?
7. Kaxoii BeKTop Ha3brBaror cserossrN,r?
u. L{euy'panHa HH'reHCI4BHocrb IInocKo nonqpu3oBa}rHofo cBera. Bbrure,rrrrrcl o Hr rrojrrrpr.J.latr.opzl.
ecJnr Ha tron.flpr{3a'rop IraAaer ecrecrBeHHsrfi cBer r.l HTeHcLIBHoctu J".r?
9. B qev 3aKrtloqaerc.t qBrTeHHe 4nofiuor-o nyqenpenoNr,'reHuq? f4e :ro JrB,[eHqc ucrro:rsgyercs?
10. B 'reN{ 3aK-[]oqaercfl qB-ueHr.re nuxpor{3Ma H rAe oHo ncrors:yerc.a?
i 1. 9ro Ha3r,rBaercr{ r-:rasFrofi flnocKocrsro [on.gplr3aropa?

Ia6oparopuat pa6ora i\"g 3-8
[4:yueuue rerr,,roBoro u3lryrreHH.q
3agaHue:
I4ccJreAoBarb 3aBI'IcI'IMocrl) crleKrpa,rsuoi.r tt]IorHocr14 3Heprerur{ecxoi.r cse'u{N,tocrH a6co:rro'ruo
LICpHOIO ]'e,[a o't efo reMneparypbl. u3yrILITb 3aKOHLr renJroBol'o H3JIyLreHHrr H o[pe.rlcnHt.r, ilocTo-
fl Hrrylo Cre$ana-Bo,rrbuMar{a.
KourpolrHr,re Boflpocbr :

1. Kaxue Brrnbr H3.lvlrerrhii st r suaere?
2. Karcoe H3JryqeHr.re HiL3brBaercfl ren,rosrrN{?
3. Kaxosa oco6enuocrb rerrJroBoro us:ryueuur?
4. LIro IIa3EIBaercq H3nyqarenbsofi cnoco6HocrL,ro reJra, eAr4Hr{rIEr H3Mepeuu4/
5. t{ro I{a3F,IBae'rcq rornotrarelrnoii cnoco6nocrb}o reJla. eAHHHubl r.r..;uepeuul?
6. 9ro Ha3blBaercrl 3Heprerlrqecxoii cneruMocrblo rena. e![Hr.rubr rr3N{ep e;p1us'/
7. HapucyfiTe crIeKrpLI rellnoBoro H3nyrreHr.rq qepHoro re,ra f(co.T) npa pa3nr4qHr,rx reM[eparvpax.
) Ka)r(r4rc Ha rrHx ylrac t'o K, cooTBercrByrorrluii $opvyre pelet-[xu uca.
8. CQopuy,rnpylire 3aKoHLI TerIJ'IoBoro r43nyqeHr.u: Kupxror[a, Brnua ra C'r.etpana-Eorsrlllaua.
9. 3auuurure 3aKoH cMeureHuq Buua u olrs,crute efo cMbrcJr.
10. flafire noHflTHq <a6co:uorno qepHoe re:ro). (cepoe reJro).
1 1. B qdNl gaxmoqaercq rr4rrore3a fllasxa?
12' Hanuruure $oplryly fllauxa nlf, rerrnoBoro r.r3nyqeuur. CpanHu'r'e e€ c $opur,.rrofr pl,re;{ -
[xnuca.
13. flo.rrv.tHre H3 tfoprvry,rr,r fllasxa rpopuy,ry pe,res - [x<urrca.
1 4. tlro raKoe <y"rrr,r.parp uo,[eroBar{ rcaracrpotf a> ?

Kpurepnu oueHxu :Haullii yqaurlxcq trprr orBere Ha KoHTpo!,rbHbre Bo[pocbr no .ua6oparop-
usrrr pa6oraM rro reMaM K),pca:

Oucnxa <<3aqreuo>>:

i. Ilo:rno pacKpr,rro coAepxaHrre Marepr4ana s o6bel,{e rporpaMNrbr.
2. t{erro u flpaBr,nbHo rxaHr,r onpeAeneHHq n pacKpbrro co.qepxar{He.
3. Oreer caMoc'ro.rrre,rsHrrfi.
1. Marepuart H3J'IoxeH, Ho npu orBele AonyuleHbr rre6oJrr,rrue HerolrHocr-r4.
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OueHxa <<He laqreHo>>:
L OcHoeHoe coAepxaHr4e yue6uoro Marepr4atra He pacKpbrro.
2. He Aautr oTBerbr Ha KoHTponbHbre Borrpocbr.
3. flonyrqeHrr rpy6sre ouru6xz B olpeAeneHuflx 11$opny,rax.

3.3.MeroauqecKlre yKa3aHIrfl u3aAaHHq rro r(oHTpoJrr,Hr,rM pa6o'nau,1.rrq o6vqarcuIuxcfl rro
:aoqnoii u :aoqnoii ycKopeHHoii dopnrau o6yueuun

3arauu.s rlo KoHrponbHr,IM pa6orau glx o6yuarcruuxc.s no gao.{Hoii u gaoqnofi ycKopeHHo, 6op-
van o6yueuur 6epyrcs, 143 MeroAllqecKr.rx yKa3auufi Kpyxosuq FI.|I.. Kopueaa I4.fl., Kyueurco
C.C.:Ousuxa. MerogllqecKlre yKa3aHIIfl r.r KoHrponbHrre 3araHkrfl Anfl cr.vreHroB 3ao.ruori rfoplrr,r
o6yveHua IIo creul{aJ'IL,Hocrlr 201300 <Texuu.recxaf, 3Kcrrnyara\vs. rpaHcrroprHoro panr{oo6opy-
,.IoBaHHr >. KanzuuHrpaA: E|AP@. 2006r. - 65c.

Tunoerle 3aAaHLIn AJII KoHTpo!,Ir,HbIx pa6or

J.

Bmopoil cemecmp
Koumponouon pa1oma,Nb I

Kaueus 6poureu c BbIITIKH B roplz3oHTarrbHoN,r HanpaB-rreHuu c Harla-rrsHoii cxopgc.r.bro t)17 -
30 vr/c. onpenelurb cKopocrl u. TaHreHuualbHoe dr H HopMaJrbHoe r//? \,cKopcHH, KaNIr, ll
KoHue nropoii ceKyHnbl rrocJle Haqar'ra !tsr4)KeHlrr.
Toqxa ABHxercq no oKpyxHocru pa.ql4ycou R - 4 , 3axos ee ABr.r)r(eHr.rfl Bbrpaxaercq

ypaBHeHuenl^r:l + Bl-.rTe A:8 u, B: -2 nr/c2. Onpenenr4rb MoN{eHrBpeMeHH /, r(or.jla
HopMaJ'IbHoe ycKopeHH e atlpaBHo 9 vlc2. Haircu cKopocrb t , TaHl'eHuna[bHoe r/r Ir troJlHoe rl
ycKopeHr.rq ToqKr.r B TOT )Ke MOMeHT BpeMeHr4 /.
MarepuarrHafl TorrKa rBH)Kerc, no oKpylr(Hocl'r4 c IIocrorHHOfi yr,roeoir cK()poc.r.r,ro (/, .

nl6 paglc. Bo cxolsxo pa3 nyrb As, rpofi4ennsri.r ro.{xori 3a BpeMq t:4 c,6y,le.r 6o-usure
MoAyn.s ee [epeMeulesus Lr? flpuHrrr, qro B MoMeHT Halrara orcqera BpeMeHr4 pa;1uyc-
BeKTop r. 3aAalot(t'tit uo,roNeHlle rorIKLI Ha oKpyxHocrr{, orHocuretrbHo r4cxoAHor.o [ono-
xeHr.r.s 6lrl nonepHyr Ha lron rps: nl3 pau\.

Pagnyc-nex'lop uarepualruoii ToqKr-r H3MeHse'[cq co BpeN4eHCM rro 3aKorry
-/ 

I / \ '

rlt )= A\i cos r, t + isin af ).rael:0.-5Nr.rr:5po;,/.. Ilauepr.n.r.r, rpaeKr.oprJr()

ToqKLI. Onpege,rarb Monynb cKopocrr.r V u uoAy:rr, HopMal1r,Ho;o )/cKoperrLrfl 4,.
I1o xparo paBHoMepHo Bpatqarcuefics c yr:ronofi cKopocrblo ot : 7 pag/c n,rarfiopusr une-r.

qeroBeK Iz o6xonur n:rar$oprlty 3a BpeMq t:9,9 c. Kaxoso uau6o,rrruee ycKopeHt4ecr EBr4-
xeHuq qeJroBeKa orHocrrreJbuo 3euru? Paluyc n.uarrlopr,rrr R : 2 u.
Te:ro 6pouleHo lopl{3oHranbHo co cKopoc'rb}o D6 : 15 u/c. [lpeHe6peraq coilporuBneHrreN4

Bo3i(yxa. orpe/'IeJIHTb pa/'IHlrc KpHBH3ITLI TpaeKTopHH Tena tlcpc3 l- 2 c ltoc-rrc lrayaJra,'lRrJ-

5.

)KCHI,I-q.

7. AsroN{o6[nb npoexan [onoBLIHy nyrr.r co cKopocrr,ro u1 : 60 xN,r/.r. floroBuHy BpeMer{u.
3arpar{eHHoro Ha npeoAoneHl{e ocraBmeficq qacrll nyr}r, oH AB}rrancrr co cKopoc1b}o u. =
15 xn't/'I, a Ha IIocJIeAHeM yr{acrKe - co cKopocrlro uj:45 xl,r/.r. HafirH cpellHro}o cKopocrr,
asrouo6u:rq Ha BceM [yrr.r.
K surtl nonBelreH rpy3 m: 500 

-r. 
OlpeaeJrr.rrb cuny Harrrr(eHrl, Hr.rra. ec,[H Ha-lb c rp,v-

3OM: noAr{HMaercrr c vcKopeHr.leru ? u/c'; oaycKaerce c }'cKopcrrHetr 2 nl/cl.
C nepurzull Kill'IHa. A-rII{Ha Koroporo l: 2 v r{ Br,rcora h: I xt. Har{HHac.f cKo1rr,3r4 Tb rre*

6orrsuroe relo. Ko:S$nqueur rpeHzs MexAy reiroM H KJTHHoM lF 0.15. Onpege;rllrb: vc-
KOpeHI'Ie' c KOTOpbIM ABHX(erCq reno: BpeM.s [poxoxAeHuq 're-[a BIorb KrrHHa; cKopoc.].r, rc-
,14 y ocHoBaHH.s KIHHa.

1.

2.

6.

8.
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10. flo Hax.lrosnofi nlocxoclu
Onpe4e,rurr, cKopocrb rerla
t|uqraeur rpeHr4q /F 0,05.

c yrnoM a HaKroHa r{ fopr.r3oHTv, paBrrtrN,{ 30o. cro_rrs3H.r- .rcjro.

B KoHue nropoii ceKyHAbr or Haqana cKo,,rb)neHlrr, ec,fru xo:Q-

Ronmponouaa pa1oma,Ys 2

u retufi uaccofi
ccJ'rH TeMrrepaTy-

2.

5.

1. B cocyle BN{ecruNlocrsrc I -rI HaxonHTC.s KHCJropo;f Macco}i 1 r'. Orrperlc-:rp r.r, F(oHrIcH rpa-

J.

uHro MoneKyn KHclropola B cocyAe.
B cocyrle BMecrHMoc'rsro 5 n npu HopMaJrbHbrx ycnoBr.Iflx HaxoArn'c, iuo'r. OItpe4errnr.r: I )
KoJII{qecrBo BeruecrBa 42) vaccy KllcnopoAa; 3) xouqenrpaquro m elo Mone6yJr B cocyre.
Onpege:rurb Ko,rruqecrBo tsetuecrBa BoAopora, 3a[o,TH.srou1ero cocy/l o6-seuou 3 l. ec.;ttt
KoHrleHrpauuq MoreKyn rasa B cocyAe 2.1018 nr-3.
onperle"uurb iIaBJ'IeHHe. oKa3blBaeMoe ra3oM Ha creHKH cocyra. ec,[H cro r]-,o,r.r{oc.fr, paBHa
0,01 xr/u3, a cpe.qH.sq KBarlparuqHafl cKopocrb Monexyn fa3a coclaB-use.r 480 vr/c.
onpe4e,rurs Hatl6o,'Iee BepoqrHylo cKopocrr MoneKyn fiBa, [rrorHoc.rb Koroporo flpu .qaB-
-rrer{uu 40 xfla cocr.aBJrrer 0,35 xr/u3.
Haitru qucro MoneKyn BoAopo/la e 1 cN{3. ecnrz AaBJreHHe paBHo 200 ruu.pr.c.r. Cpegrrxr
KBanparHqHaq cKopocrL, efo MoneKyn npr.r raHHbrx ycnoBr.rflx paBHa 2400 lr/cr.
Onpe4ellzrr: 1) uaa6onee BepoqrHyro ur.2) cpeAHroro apufiH,reruuecKvK) <u>: 3) cpe,rt-
Hroro KBaAparr.rLrHyro <Dnr> cKopocra MoneKyJr a3ora tpu27o(,.
Onpe4enarb cpeAHloro Kl4HervqecKyro 3Hepruto <€6> rlocryrrareirbHoro JlBtrx(eHrrr{ N{o;re-
KyJI ra3a' Haxonqtuerocq nor AaBneHheM 0,1 fla. Kouqeurpauru N,roJreKyr ta3a paaHa 10ll
CM

6.

7.

B :axpuroM cocyne BMecr,N{ocrrro 20 Jr Haxon.srcq Bonopon uaccori 6 r.
12 r. onpele,qurb raB-rreHue u MonqpHylo Maccy rasosoi{ cMecu B cocy/(e.
pa cnrecuZL 300 K.

10. Ea";r,rou BMecrHMocrsto V:20,r co4epx(r.rr cMecr, BoAopo.qa rr a3ora trpn reMneparype 290
K tl llaereuurz 1 MfIa. Onpe.qelurr, Maccy Bo,4opoAa, ecnv Macca cMecr{ paBHa 150 r.

Tpemuil ceMecmp
Konmpontnaa pa1oma Jt& 3

1' -fpu 
oguHaKoBbIX 3apflAa c1 : 34,3 uK-rr xaxgrrfi pacno,rolxerrbi n BepixHHax rrpaBg-rrbHor.o

rpeyronbHHKa. B IreHTpe Koropofo rloMeureH orpHrlarenruufi 3apflA c11. Hafiru a6colrcr-
Hylo BeilHrluHy 3TO|O 3apflAL ecnu AaHHaf cHcreMa HaxoAurc.s B paBHoBecr.rr4 B Bo3IyXe.2' tlersrpe orI'IHaKoBbIx 3apsAa QF Q:: qs- Q r 40 uK,r:axper-rreHbr B BeprxgHax r(BaApara
co cropoHoitcr: 10 cpr. HafirH cuny F. gelicrnyrcrqyro Ha orltlH r43 3lux 3ap.qIIoB co cr.opo-
HbI Tpex ocTalrr,HLtx.

3. lna ogauaKoBbrx npoBotrr{ruux 3apq)(eHHbrx rxapuxa r{axoJlrrc, rra pacc,r osnLtH t. =.60 clr.
Cu-ua orrarlKHBaHl4s F7 IxapoB paBHa 70 uxH. flocre roro KaK [rapr4rin rrpHBeJrH B corrp6-
KOCHOBeHAe U y!.ilTunkl Apyf or npyfa Ha npexHee paccro.sHhe; cuJla orrar'rKHBaHr4' BO3-
pocna H craJla panHoif Fz : 760 uxH. Bst'{Llcrlzrr 3apqAbr Q 1 rr Qz, Koropbre 6sr:rz Ha urapg-
Kax no HX coilpl4KocHoBeHHq' luavrerp uapLIKoB crrurarr Mrrofo NleHr,rlHM pacc.r.oqHq,
Melr(Ay Hr.rMr.r.

4. Paccrossue dvexrgy AByMfl ror{errHErMr.r 3apqAaMu Qt:2 uK:r u ct::4 uKl panrro 60 cr.l.
Onpege-nurb roqKy' B Koropyrc HylI(Ho rloMecrulb rperrar.i 3apflr {3 raK. .l.lobrr cHCT.eMa 3a-
pqAoB Haxo.ql4nacb B paBHoBecuu. OnpeAenurb 3apq4 q3 r4 eto suax. Vcroii.rr{soe HJrH }le)rc-
rofi .rr.reoe 6yger panuoneclle?

8.

9.
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6.

5.

1.

10.

J.

5.

Touxufi crep)KeHb;Iruuot7 f : l0 cM paBHoMepHo 3apqxeu. JlHucfiua, uiro'r'rrocrb 3apri,,ta
paBHa r: 1 uxKnh,r. Ha npoAonxeHr4v oc,r4 crepxHq Ha paccroqHrn{t:20 cvr or 6,ruxrail-
uero ero KoHUa HaxoAl{rcf, Tor{er{Hblfi 3ap[A q = 100 uK"rr. Oupenejrurb cr.lny F B3ar4M0-

,Ieficrsus 3ap.sr(eHHoro crepxH.f, t{ Tor{eqHoro 3apflAa.
Touxufi A,ruunslpi crepx(eHl paBHoMepHo 3aprlxeH c ,'rrrHefinoi.r n-uo'r'rroc'rblo r - 1.5
nK,r/cl,t. Ha npoAo:rxeHllt{ ocl{ crepxHq Hapaccros:auu d: 12 cnr or ero KoH[a HaxorJHTCs
roqe.IHlrfi 3apflA q : 0,2 uxKl. Oupege:rnrb cuny nsazN,roleficrBu, 3apsiricHHoro cl.ep)Kirs
H 'foLleqHoto 3apqla.
'l'oHrcoe KoJIbuo paAlrycoM R: 10 cn necer paBHoMepHo pacilpene,rreuuui.r 3apflrq:0.1
uxKl. Ha nepneuAuKynqpe K flJrocKocrlr KoJrLua, BoccraHoBirerr]roN{ ri3 ero ceperlrHbr. Ha-
xonHTCq ro'IeqHrIfi 3apfln Q = 10 nKl. Onpele-rrurB cr4ny F. aeficreyrouylo Ha roqeqHsui
3apflA co cropoHbr 3apflxeHHoto Kor'rbua, ec,'ru oH yAaneH or ueHTpa KoJrbua sa { :20 cu.
Tpem roHKoro Konr,ua pallryca R - 10 cu Hecer pacnpeAelrcurirrri 3apsil e - 50 ul{;r.
Orrpe4e,ru'rb cHxy.4eiicl'nyrcrqyro Ha roqeqssril 3aps.D, q: 1 uKl. rroNrerueurrr,u.i e ucrn'p
KprzBr.I3Hbr KoJrbua.
t{erneprr roHKoI'o Konbua paAl4ycoM R : 10 cM Hecer paBHoMepHo pacrrpeAe,resnuri 3apflr
c luuefiuoi.r nlorsocrllo r : 2 uxKn/vr. B qenrpe Kpr.rBrz3Hbr Korrbrla HaxoAurcq 3apflil q :
10 uKl. Onpe;1e:rurb cnny n:azlro4elicrBlrq roLrerrHolo 3apfllla H qerBeprg Kojrbrla.
J'ouxoe KoJIbuo Hecer pacflpeAeJleusr,ui 3apfln Q = 0,2 uxK,r. Onpege:rurb HanprxeHHocrr,
?neKTpHrlecKoto rors. co3laBaeMoro pac[peleneHHr,rM 3apq.qoM B roqrcel, paBHoyjla-
jtettuoii or BCex ror{eK Ko.rrblla Ha paccroqHVe r - 20 cnr. PajlHl'c Ko-rrbtlrl 1? - l0 cv.

Vemeepmtrit ce.uecmp
Koumpontnaa pafloma JYs 4

B onslre c 3epxanaMu Opeuelx paccroqHue dl,rex,ly MHr{MbrNnr ll.:to6pax<eHuqMu HcrorrHH-

Ka ctsel'a paBl{o 0.5 l,ru. paccror{I{He l. ol nnx Io lKpar{a paBHo 5 rr. B iric.trroN,r cBet'e tuHpn-
ua uurep(lepeHulroHHblx ilonoc paBHa 6 ulr. OnpeAeJ'rHTr AiulHy BOJrHbr r(eJr-tolo cnera.

Pacc'rosnue MelI(Ay IByMs tuenf,Mri B orrrrre lOsra d : 0.5 vw ()o:0.6 r,lrcu). Onpege:rrz.rt

paccroflHl4e I or rqeneii 4o lxpaua, ecJrr{ rxprpuHa uurepfrepeHur.roHHrrrx rroroc panHa 1.2
MM.

B onrrre lOura paccrorrHr.re l- or ule:refi Ao 3KpaHa paBHo 3 u. Orrpe/Ie_rrhrb yl.JroBoe pac-
croqlll4e Me)I(Ay COCeAIILIMLT CBeT,lrbrN,rH nonocaN{H. ec,rru rpe-fb.s cBer_lil, rrojloca rra 3Kpztrrc
o]'croHr or r,leHTpa uHrep(tepeHureoHuofi Kaprr{Hbr Ha paccrorsun 4.5 mu.
Ecru s onblre K)sra Ha nyrli oAHoro us unrep$epupyrcuux:ryuefi noMecrr.rrb rreprreHAr4-
Kynflprlo 3roMy nyrly roHKyro creKnqHHylo [nacrHHKy (n - 1.5). ro rreHrpanbHaq cBerrafl
IIoiIoCa cMeUIaeTC.g B rIoJilOXeHHe, [epBoHaqa,qbHo 3aHHMaeNrOe rtr{rOii cse'r,roii no-rrocou.

figuuaBonHr,r )": O,S uxu. Onpene-]lurb ronrrlr.rHy ruracruHKr.r.
Oupe4e:rulb. Bo cKonbKo pa3 H3MeHhrcr rxHpHI{a aHlepQepelrru4oHr{r,rx lroJroc Ha ]KpaHc B

onblre c 3epKanaMa @peHelx, ecru tpuoreronui.r cneroQra;rtrp (0.4 mxu) :aueHn'tb Kpac-
urnr (0,7 uxr,r).
Ha rt,rrocxo[apannenbHyto flneHxy c rroKa3arereM [penoMneHr4tr n:1.33 no:r yrnoM i:45o
nailaer Ilapa,lnenbuui'r nyuox 6eloro cBera. Onpege.rrzrb. npu xaxoii HaHMeHbuleiz 'ro:rrrlu-
IIe IlJ'IeHI(l,l 3epKa-rlbHo orpa]IieHHbtii ceer nau6olee currbHo oKpacurcrr n xte:r'rr,ri.r cne.r.

Ha crex"rqrtuttti xluH (n:1,5) HopMarbHO rragaer N{oHoxpoMaluqecrcuii cne.l (/: 698 uv).
Onpe4e,ru'tb yloJt MelI(Ay rloBepxHocrsNrH KJTlrHa. ecrru pacc'roqHue Me)r{i{v .l(Byr,rq cocc.r[-
HHMr{ uHrepQepeHrIr4oHHErMH Mr.rHHMyMaMr4 B OTpaX(eHHOM CBere paBgo ? lru.

8.

L).

2.

4.

6.
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8. I.la rosxvro MbIJILHyIo TIJIeHKV (n : 1,33) noa yrnoM i - 30' rrajraer N,roHoxpoMa'r'uqecxr.rii

cBer c,q,rr.ruofr BoJIHbI )":0,0 nrxl,r. OnpeAenurb yron Mex.qy noBepxHocrrMr.{ r.rleHK}r. cc-
nu paccro{Hlle MexAy llnrepoepeHULIoHHbrMr4 noJrocaMr.r B orpaxeHHoM cBere paBHo 4 ul,r.

9. fl:rocxoeslnyKnaq JII4H3a paAr.rycoM Kpr.rBr{3Hbr 4 u nrrlyxloi.r cropoHofi :rexrur Ha creKJrrrr-
uol.i llacrHuxe. OttpegenHTb nnllHy BoJrHr,I rraAalorUero MoHoxpoN,{arr,rqecKoro cBe'fa. ecJrH
paruyc nrroro cBer;roro Konbrra B orpalKeHHoM cBere paBeH 3 ulr.

10. YcraHoBKa llJIfl Ha6rrroAeuu.s Koneu Hrrcroua ocBeulaercs MoHoxpoNraruqecKr.r\,r cBelorvr c

g,ruuoil BoJ'IHsI 1:0,6 MKM, naraloullM HopMaJrbHo. flpocrpauc'rBo NleiKAy:rnu:oil H ctex-
,r.susoir IIJIacrI,IHKofi ganorueHo x(r.rAKocrbro, u ua6:togeulte BeAe'tcq B npoxonqqeM cBere.
Paluyc KpITBH3HsL[HH3rI R : 4 nr. OnpegeJrr4Tb [oKa3arenb [peJroMneH]rr{ xrlAKocru. ecJrr4

paAuyc Bropofo cBe'r'Jroro KoJrbrra r: 1,8 uu.

Kpurepuu oqeHKu :naulrii yqa[Iuxcrt rrprr flpoBepr(e KoHTpoJrr,rrbrx pa6or rro reNraM
Kypca:

0qeHxa <<3aqreno>>:

lloruoclr,ro perueHbr Bce 3aAaqu.
Herxo r.r rrpaBnlrbr{o.qaribr Ha3BaHuq rfu:lluecxux 3aKoHoB fl pacKpbrro co;1epxarrue (ru:luue-
crcHx .qg,teHLIfr.

/{orryulerrr,r He6o,rrurue Heror{Hocru B perueH uv 3a]1aqyt.

Oueura <<He:aqreso>r:
He peureulr BCe 3a.qaqu.

He 4aHrt Ha3BaHHs 3aKoHoB a rBreuafi, Koropble Hcnonl3yrorcfl B laHHoti :arrla.le.
f{ouylqeusr rpy6rre ouru6xu B peueHr.r}r.

3.,l.MeloalrqecKHe yKa3aHrrfl AJrr KypcaHloB tro ocBoeHHrc llHcuurr.rrurrbr

llpulrep yxa:auufi rlo BrrAaM yve6nsrx saHqrflii rrprrBeAeH B BrrAe ra6lluqu

Bu,{ y'Ie6HLIx
zassrui,t Opraun:aqHq AesrerE,HocrH cryreu'ra

JleKuuq B xone neKuHoHIIbtx lausruil KypcaHTaM per(oN{cHr'lve'rcrr Bbrrro-rrHrrr, c,,re-

A.YIoxIHe geiicrau.a. Becru KoHcneKrupoBarrue yuc6lrorct Ntatepuzi-rur. O6pautarr,
BHHMaHr.re Ha onpereJreHlrr. Sopvrv,rupoBKu Teopex,r H 3aKoHoB. Hayr.rubre Br,rBo-

nbl H npaKTHqecKLIe peKoMeH.qauurr tro r4x np]rMeHer{uro. 3aganall [penoAaBarc-
nlo yrorlHqloulue Borlpocbl c qenbro yrcHeHH, TeoperHqecKHx rroJtoxeHul.i. pa:-
perueHuq cnopHbrx czryaquil.
Xe-rtare,rtHo ocraBHTb n pa6ouux KoHCrreKTax [oirrr. Hil Ko'ropbrx Bo Brreavr:ru-
ropltoe BpeMq NIoxtIo clenarb IroMerKH r{3 pcKoNrerr,tloearruoii jrrlreparypbr. .rto-
nonllqloulHe Marepl{a[ npocnyluaHuoli ,rexqHu, a |aK]r(e lroAqepKrrBa]oulnC oco-
6yro naxruocrb rex HJrr.r riHbrx reoperurrecKux noJro)Keuuri.
I-leo6xo.qunro rloJrb3oBarbcrr cneAyrouleit :rurepalypori :

flnopcxurT
ypc Qr.r3raKr.r: yqeOHoe uocobr{e nirrr

By3oB: y.re6uoe noco6ue
.: tJbICruaq [IKor.ra.

ypc Qr.{3rrKH: yrreoHoe nocooue A:l.q
By3oB: yve6Hoe noco6pre

.: ubrcuarr [rKoira

ypc QH3HKrd.1'. Ac r pc"us-A
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IlpaxruuecKl'Ie 3aHqrl4rlfIpH nor,roroBxe K rrpaKTHqecKHM 3aHqrHflM KypcaHT.,roJr)r(eH H.]yr1y.,.,, r.copcr6-
qecxprfi Mareplzan ro reMe 3alaflTus, ocBoHTb ocHoBHbre roHqrHq r.r $opl,rylsr. B
TerreHr4e 3aHflTllfl CTyAeHT COBMeCTH0 C flpenonaBarereM pe[raer 3analrr4. Brr-
nonHeHrre Koropr,x 3arrlrrbrBaercq KaK TeKyulaq pa6ol'a cryreHTa. !:r.a r.oro u.ro-
6u reoperur{ecKl4e 3*aHr4g, nonyqeHHrle cryreHToM, He cyrllecrBoBarln caNIH rro
ce6e, a MaKcI,IMar'IbHo IIoJrHo I4cIIor'Ib3oBarTLIcB B efo npaKTHqecxoi.r Aeqre,,IsFrct-
cru. Heo6xoi1.{Mo Hayql.ITbcq peurarb 3allaqg. Ila.lHrrar.l cjre,Llyer c H3\,Lrcrr[]11
peureuzil TLIIIoBblx 3allaq, To ecrb pa:o6pa'r'scq na rlpHN4epax. KrlK:)'t.o,rtcjract.cfl.
Yn'tenue peuarb 3aAarIU uprao6peraercfl rra onbr-re, B ocHoBHoN,r K r(oHrl) H3yqe-
HHq Kypca Sr'r:uxu. flpu perueuH:a 3a1lal- ueo6xo4ul,ro rolb3oBarbcfl nrzrepar\,-
poii. peKoMeHnoBaHHofi e xoHIIe IaHHoro noco6us. [Ipu ueo6xonurvrocru Mo)r(Ho
o6parurrctl K [penoAaBareJ]Io 3a KoHcynbrauueii. Peuesue KoHr(perHbrx rfu:lr-
r{ecKHx 3araq ,Br.sercq ueo6xo4rauoii npax'ru.{ecxoii ocHoeoii IIpH ti3yr{eHHH
Kypca Qu:uxra. OHo cnoco6creyer npuo6rqeuuro cryjlcHloB K caN,roc'ror.r e-rir,uoli
TBopLIecKofi pa6ore. yLIH-t' aHar'It43HpoBarb lr3)/qaeMbrc ,IBjrcHHn, BbtAe_rtfl.t.rr l,:tarJ_
uste $axropr,l, o6yc,raBr'IllBatorll{e ro HJIH HHoe ,BrreHHe, IIpuMeHqr.b reoperr.rLrc-
CKI{e 3HaHLIe 3aKoHOB Anq pertreHut npaKTLIqeCKI{x 3aIaLL flpaxluuec1ue 3aHrr-
rua yr.ry6:rqlor roHuMautle Su:uqecxr.rx 3aKoHoB. rroscHrrol lpr.rMerreHLle Nrc.fo-
IoB H nprzenron. o6rurax An_s perxeHu.s olpeAendHrrux fpyrr 3ajIaq.

r{ro6rt qe,rl6 3aHrrus 6t;ta AocrurHyra. cneAyer aKTHBr.l3HpoBa.r.b caMoclor-
Tenr,Hyro pa6ory KypcaHroB, All, 3r.oro:
1. Cryaeur ronxeH 3Harb 3ailaHzr K Kalr(AoMy 3aurrnK) H HNrerb rlo;1po6ur,rri
rlaH pa6orbr Ha Becb ceMecrp.
2. Ha KalI(lIoM 3atflTriri nonll(eH ocyruecrBntfibcfl KoulpolrL, Bbrno.rrHeH7fl 3a:$-
HHq, pe3ynbTaTbl KoIIrpoJIq AoJIxHtI QuxcupoeaTLCq B )nypHarc rlperro/laBare,,tq.
3' flpu rloA6ope 3aAaq Hyl,I(Ho craparbcr..{ro6sr osu 6r,r,rn HH'r'epecHbrNrr.r. Bo3-
6yx.qam rrc6osrrarerrBHocr[,. rroKa3brBaJrrr cB{3b N{exr}'rf l.r:urcoii r.r r,Ipyr1rMH
o6,racrsl,rr.r HayKlr, TexHHKH. o6rqecraa.
HAyeN{ a.s cxeMa [poBeAeHrrs npaxTr.r qecKux : auqr.fl fi .

fllau nponeAeHuf,
1. o6r.ssulb reMy 3atflTttfl, ta Borlpocbr reop,r4, Bbrr]ocr4Mr,re Ha paccMorperrrie

It 
I -2 ,vzuyrrr).

2. llponepKa BbIIIoJIlteHus, roMalrHefo 3araHilfl Haqulraercfl c Br,IrcHeHHr{ Bolr-
pocoB- Koropble Bo3HlIKnH y cryneHToB rrpH no.rltoToBKe K 3aurlr.irK) (3-5 vuln,r).
3. l-2 cryAeHTa BbI3bIBaIo'[cq K rlocKe, qro6sr rroKa3arr, perxeHue Hau6o:ree uu-
TepecHbrx AoMarrlHr4x 3arar{, o6q:arersno pae6uparb re 3araqr4, c KoropbrMl{ He
crrpaBr,rnocE, 3aMeTHOe KOiruqecrBo cTyAeH roB.
4. Bpenrx. ueo6xo4uuoe rn.s o$opu:reuufl,3a1au y rocKri, r.rcrroJr63ye.rc, j1jrrl11c-
lpecc - olpoca no reopr4r4. 3aAarorcq flpocrbre Bolpocr,r. ne rpeoyrouue rJrH-
TenbHoro o6gyrurtnaHus. 3ro ocHoBHbIe onpeAe;reHr,rrr BeJ.rHltuu n $r.r:uuecKI.jxrottqtuii, pa3MepHocru. B3ar.rMocB.f,3H, cfopuy_rrupogKu 3ulKolton. )xcltpccc_()rrpoc
rro3Bojlrrer onpenenHTb toroBHocTr, cryner{ToB rro reopr4H ( 10_ 1 5 lrr.rHy.r).
5. Pa:6op AoMaurHHx 3aAaq y AocKr{, o6cy>r<4euue rpu:uuecxofi cropousr 3a.qalru
pa3yMHOCTb pe3ynbrara. Eclu 3aAarra r.rMeer HecKonbKo BaprraHToB peueHr.tq.
Bce oHlr AoJrx(Hbr 6srrr o6cyxAeHbr ( 1 0- 1 5 nrurry r).
6. llpenoaaBarenb rlof,cHfler, no4u€pxueaer HeKoropr,re MoNleHTbr. Koropbre. r(aK
BblrcllHJlocb H3 onpoca. HenocraroLrHo ycBoellbr cryAeHTaN{n. o6paqaer. BHuNra-
rlHe Ha oco6eusoc'lu TIpLIN{elleuux rlruzuqecKr.rx 3ztKorroB. norrcHr13.t r.c HjrH uur,le
npaenrr perxeHu.s 3aAaq Aauuou reMbr (7-10 nrauyr).
z. ayauiopl'{,, npeAnatalorc, rpocrble, qacro KarrecrBeHlrbre HrrH rparpnuecrcuc
3ailatlu H ylpaxHeHlrq, He IotrII4e tpoMo3AKr4x BbrrtHCJIesl.tiE. Ho pa3BUBaro_
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trIHMn cnoco6Hocrb aHtu'rurulrecKoro MbrrrJreHH, (-5-7 uuHy.L).
8. 14: c6opHHKa 3aAaq yxa3blBaerc, crprcoK Anq perxeH:afl r] ayrLlropr4r.r. CryrteH-
rbl pa6oralor caMocroqreilbHo. Ilpeuo4anarenb HarrpaBrfler peueHlre 3alaq 11o-

cpeAcrBoM orAenbHblx :aueqagr.rit HnH BonpocoB. rroNloraer rrocJTeroBare.rlbrro
tsecTLI aHa,'IlI3 3anarll4. ytIHT paCCylI(AaTL. Hexoropstc uau6o,ree coAcpxaTc-rlbHr,IC
3aAarrH cneAyer pa:o6parl y AocKI4. KuJruqec'rgo 3aAaq 3atsHCHT o't Hx crox(Ho-
cru (35-40 nruHyr).
9. Bo npel,rs caMoc'roqreJrbrrofo peuerrr.rrr 3alaq. rlperroraBaleJrr,. rrpoxo;ilr 10
ayAuropHr{, nsr6opovno npoBepqer pelxeHze AoMaruHr{x 3aAaq (oco6euuo y orc-
rarorqux).
l0.3anepruaerc.g 3aHflT\4e norrBer{eHHeM rJToroB l.r sbrrlaqeil;rroN{zrurncro 3ajlaHHrr.
o6r.f,s,'Iserc.rr reMa cneryrcuefo 3aH.sruq. Kpyf .reopernllecr(Hx BorpocoB. rr rro-
Mepa 3anarl .qnfl peueHus. VIz o6r,eua 6 za1,a,r cpc-.rHeii rpvilHoclH .2 na 3:rr{petr-
reHI'Ie itpoii4euuolo Mareputu'Ia. ocrarlbH[,rc rto rroBoil rer.re. Iio.ruqec'tuo ,tetr rr.rx
3a,faq Mo)Ker /tocrr4rarb 10 (3-5 r,urHyr).
1 l. CryAeurbl, tlponycrl{BUlue npaKTIrqecKoe 3aHqrue r.r.;ll{ ,{BuBrrruecrr Helrorfo-
TOBrreHHbrMr4! rroJ'ryqaror r.rHAr.rBprAyarrr,Hoe 3a1aHlae U O6qSaHrr npopa6orar.s
IIponyrqeHu stil rrl arepHaJrr caM ocTo.sTerr'H o.
Fleo6xo4llvraq nHrepaT'vDa:

Bopo6res A.A.
IIarrHLrK no rpu:zxe: yue6Hoe rroco6ue

An, By3oB: yue6uoe loco6uc
.: q)H3N{a',t-

"rru'r. 20(X)

Pacqeluo-r'parf uuecxaa
pa6ora PfP

Kourpo:t,ual pa6ora

PfPssrcrynaeTKaKcpe.qcTBonpoBepKI4yueuufiup"*@
Ins peueHIdfl. 3a!.al{ onpeAeneHHoto rr.rlla IIo reMe Hjlr{ pa3Aexy.
l-lo:rouy B 'reqer{He Kaxnoro ceMecrpa cryncHl.y neo6xorunro caMoc1or.r-e-rrbHo
BbITIO,'IHI-ITb PfP, COCTO,tU]HC IZ3 HCCKOJIrKI,IX 3AAALI KA}KIA'{. H IIPEIC'fABHT6 I,IX
npeIIoIaBaTeJr]o.
Pl-Pusraraerct norurrecKl4 IIocJreroBareJrbHo. rpaN,roTno u pa:6opquso. Orra
o6.sgarerluo roJIxHa HMerb rurylt,ur,tfi ,rucr. On coAepr(u'r'Ha3BaHr.Ie Bbrc11ret.o
yve6Horo 3aBeAeHus, Ha3BaHVe reMr,r, Qauznuro. HHuurranbr. yuenoe 3Bal}1e v
creIIeHL' HayqHoI-o pyKoBoAHTe:rr, rpauu:tI{Io, uHHIIIrtuIbr aBropa. r{oN{ep tpv111r,r.
Ha cle4yrcueN.{ Jrucre npuBonrrrc.s coAep)KaHue pl'p. ouo sxrroqaer e ce6q:
$opnrylapoBKy 3aAar{Lr, KparKoe ycJ'roBr4e, pe[reHHe, o.rBc.r.
flpeno4aaarenb npoBepner pa6ory H BbrcraBjrrer orleHKlr. (3aqer) HJrrH (cre3a-
IICT).

B c:ryuae (He3ar{era)) KoHrponbuyro pa6ory c.qel).er ,,epeflr.rcarr,.
AHa,roruqrisre rpe6onaHrzq u x xoHrporsuofi pa6ore
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JlaSopaLopHble 3allr- llla6oparopr{bre 3ar{flrHr no rfu:uxe HMeH)r 1nc r)raBHr,rc rleJrrJ:

rt4fl lBo-nepesIx, Aarb Bo3MoxHocrb [paKTr.rqecKa lo3HaKoMHTbcr{ c sall6o;ree gaxi-

HbrMr4 c cOBpeMeHHbrMr4 r43Mepr..rrenbHbrMr4 rrpli60paMr4. a raKxe OBrra,terr oc-
HOBHbrMr.r MeToAaMr.r ToLrHbrx $u:uvecrax uauepeuHii;
Bo-nroprtx, Aarb Bo3MoxlIocrr 6o:ree no4po6Ho o3HaKoMu'rbc, c HeKo'r'opbrMlr
qB-lreHurMLI I{ 3aKOHaMU npupoAbl Ans IIOnHOTO rroHr{MaHr.tq KoTopbrx. oIIrrHX AC-
MoHCrpaufl ii ua,rexquf,x no tf u:uxe o6srxHoeerrrro 6rrnaer ueAocrarorlro.
B na6oparopHoM rrpaKrrlKyMe. s 6o,'mruuHcrne :ra6opar.opHbrx pa6or. Heno-
cpeAcrBeHHo I,I3MepfircT He UCKOMyIO BenUqHHy, a HeKoTopLIe lpyfHe BenHr{HHbr.
Koropble cBr3aHbI c HeIo I43BecrHbrMr4 coorHorrreHu{Mu (onpe4elxeMbrMr{ 3aKo-
gaNttt ga6lIoAaeMLIX rn:rerruii). a pICKoMaq BeJrr,rLrHrra BLrrrHCJre'r'cfl v3 pe3\,.rr,.r.u-
TOB HerrocpercrBeHHbrx H3MepeHHbrx BeJrurrr4rr, Bxojlqrlilx a rfopuy,'rrsr. Bbrpa_
XAIOUIHC 3AKOH SB.]ICHHq HJIT4 COOTHOIUCHI,IC N,IC)I(AY II3NICPCHHT,IMH BCIII4LII,IHANI}i
u l'rcxouoii se,ru'llHoil. B xaNlori la6opa'ropuoir pa6o-re ncc ueo6xo.rlr.JN,rbrc t{.1-
MepeHlL cJleAyer npou3BoAurb B orrpeAereHnofi ltocreroBa'r'eirbHoc't'r4, r(ot'oparr
yKa3brBaeTcfl B MeTOAHT{eCKrZX yKa3aHr.rrx.
HeconepmeHcrBo H3Meplrrenruux upl.r6opoB. r(oropbrN{H N{r,r nor.rb3yeMcs H He-
coBepuleHcrBo Ha[II4X OpfaHOB LIyBCTB. BCe H3\4eperl14fl N{Or(HO BI)IIIOJIr.Irrb .r.ortL,-

Ko c H3Becruoii creneHbto rotIHocrll. IIo3ToMy pe3ynb'tarbr irlarcT' HaN,r rle HCI'I{H-
HOe 3HarreHr4e u3N{ep.sel,roi.r ee"rrHqltlrbr. a JrHrrlb npu6_uurxeHsoe. 14 npex.ile qc\{
[pLICTyIHTr, K H3NrepcHH.gM, UeO6XOgUl.lo tlperBapHfc,]r,rro oftpcjle_qufb rrpc.,lc.tbl
ToLIHocru, Koropbre Moryr 6rrrr no,ryrreHbr c AarrHr,r\{u npu6opauu.
llx roro qro6rI rloBblclrrb roqHocrb oKoHrrareJrbrroro pe3ynbrara, ncrxoe rfu-
3IJqeCKOe r.r3MepeHhe ueo6xogul,lo lenarr, He oAr{rr, a HecKojlbxo pa3 [pr4 oirhHa-
KOBbTX ycnoBr.Lsx ollbrra. flpu u:ntepeHl4.rrx ?t orcqerax Bcer.ra coBepuarcl.cs6o-
nee u,'Iu MeHee 3Haql4TerilbHue otua6xn (norpeuruoclu). ?rr.r ouru6Krr N{ot),.r
rrporzcxollHTL rro nByM ilpl4rrr.IltaM. a rroToM\/ nenrrc.s Frzr IBe fpytrnbr : oLrrusrr
cHCTeMarur{ecKHe u ourlr6xu c,ryuailusre.
CucreuarzqecKlle norperrrHocru o6yc,ronreHbI HeHcnpaBHOcrqMH rr3Mepq.r.e-nE,-

uslx npu6opoB I{na KaKLIMa-HI46yas ynyrqeHHqMH co cropoHr,r 3xcneprrMeH.r-aro-
pa (xypcanra, cryreHra). Yne.nuqeHHe r{rrc;ra u:uepeuufi BlruflHr4fl:rux onru6orc
He yMeHbrxur; t{x MoxHo u36eNarr, ToJlbKo orHocrrcb KpHTUqecKH K N.,rel.OraN{
u:uepeur.rii, cJreAq 3a r.rcnpaBHbrM cocro.suuenl upu6opoB lr c.rpoto nprrrepx(HBa-
lcs nrrpa6oraHHbrx npaxruxoii flpaBu-q BbrrioJrr] eH Hr -, ret6opa.ropr r r,rx pa6o.r .

C-tyuafiurte oruu6xu (norperuuocru) nrr:srBarorcfl neroqHoclbHJ orcLrer.oB 1pr4
MHOfOKpaTHLIX I'I3MepeHHqX, KOTOpLIe COBepIIeHHO HeIIpOLI3BOJTbHO MOX(eT r]He-
cru ,rro6ofi 3KCnepr4MeHTarOp. llpuuuHrr xx Kpororc, KaK B HeCOBepUeHcrBe
Ha[II4x opraHoB qyBcrB, raK I4 Bo N{uorlrx Apyrux oocroqlertc.rBax, coflpoBox-
rarculux H3MepeHrr.s. Koropbre 3apaHee HeJrr,3,f, yqecTb. C:ryuafiurre oruu6xu
no/qqflH.rrrcTcq 3aKoHaM BepoqrHocrH. CoseprxeHHo or{eBH/'IHO. q.ro MHO|OKpar-
HOe noBTopel{He oIHOIO H'tofo xe Lr3MepeHu, yMeHbrrrH't B.lr,rflHfie sThX C.tr}-
qafigsrx orult6ox, TaK, KaK Her ocHoBaHLLs cqula]'b orKJroHeHr4e o.r. I4crurrHor.r)
3HaqeHHq B OrHy cropoHy 60lee BepoflTHr,rM, LreN{ B Apyfyro. flo:ronry, cpeAHee
apu0ueruuecKoe Hs 6orturoro rIHcJra pe3ynbraroB. HecoN,rHeugo. 6ruxc BCcx
3TIlx I{3Mepeuufi noAofi.qer K HcTLIHHoMy 3r{aqc}ru}o H3Mepsenaofi Be-lrHqHrrr,t.
Teoprza Bepo.qrHocrlI Aaer Bo3NIox(Hocrb rroAcqr4rarb BepoqrHocrHyro rrorpe.u-
IIOCTb cpeAHelo pe3ynbrara Ilo orK.rlotteHurM oTille.ubHlrx I43MepeHHr"r ot. l.r.or.o
cpenHefo.
QHsu'recxufi npaxrurcyna Ha rcarlegpe Qu:lzxll 14xunLtu E|AP@ pacnonarae.r.co-
BpeMeHHbIM :ra6oparopurtl,r o6opy.4oBaHpleM rro BCeM rpeN{ rraclqM Kypca o6rqeii

IT3LIKLI: (MexaHuKa r.r MoneKynflpHas c!r.r:uxa> - q. I; <3;rexr.prluecr.Bo H N{ar.rre-
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TH3M) - 'I. II: <Onrlrxa H aroMHaq rfu:uxa>> - q. III. I4r,reroulHiicl rliH'tiruccl<l.rri
npaKTHKyM, o6ecnequealouufi IrH'reHcuBHoe pa3Br.rBaloulee o6yueuue. BKJrroLrae'r'

B ce6s cBrrue 50:ra6oparopHrx pa6or. Bomuaq qacrr ycraHoBoK npeAcraBnq-
er co6oir rlznoBbIe MoAyJIbHbIe :ra6oparoprrtre KoMrrjrcKcbr, pa:pa6o'rarrH[,rc
BCHTIIO <Corcany:npu6op> n lOYpfY <Ypa,ryvnprz6op>.
flo eceN{ cnequanbHocrflM, Ha rrepBoM 3aH.flTr.ru ,ra6oparopHoro npaK,ruKyN{a 11l
cfu:uxe B Ka)I(AoM ceMecrpe KypcaHTaM H c'ry.qerrlau coo6ulaercq: rreo6xo.r(H\,rilrr
y're6nal nl'Ireparypa (yue6r*rrcH H Meroi{r.rLrecKuc vKa3aHHfl uo .lra6opa'roprrr,r\r
pa6oraru)l o6rqee KoJruqecrBo ra6oparopHux pa6or, Koropbre Heo6xognr,ro Bbr-
Ilo:lHrlrb B reKyrueM ceMecrpe: rpasux HX Br,rnorr{eHnrr c yKa3aHUeM rafbr frpo-
BeneHHq B ceMecrpe; n xa$egpanlHoM xypHaJ're Bbrrro-rrHeHHq ,ra6opa'ropr{brx p1-
6or nponoAprrcs. pa:6ranxa s xaNAoii yue6nofr ronrp)/rne na pa6ovue 6pur.a.1rr
(3 - 4 velonexa) Id ex(eHeAerlbHo orMeqaerc.s flpucyl'crBue o6vqaenro;o Ha 3aHq-
Tusx. ['Ia 3ToM x(e 3au,flTt4u KypcaHroB ]r cryAeriroB 3]rilrioNrsr c 'rpe6onaHHr{Nrut

ro nollforoBKe K,ra6oparopnrnl pa6oran, rcxHhKe 6e:orracuoc,ru .tp)ra.
ocpoplr-neuulo orqera, o6pa6orxe pe3ynbraroB 3KclepHN{eHroB H 3arrgTbr ra6o-
paropuoil pa6orsr.
Ha xax4oM 3aHqruu n rpu:lluecKoM npaKT.HK),MC o6y.1119-1,1- o6fl:arr rrN{e.fb
6-rraHx orqera no la6oparopuofi pa6ore, B KoropoM 3arrHcbrBacrcq rrauNrerroBa-
HHe rd r1e-rs pa6orbr, pHcyHKrr r{ cxeMbr ,ra6oparopuofi \,cranosKrl. ra6.uuubr ?KC-
[epI'{MeHTanLI]bIX pe3yIbTaTOB C COOTBeTC'|ByIOIU.IMt.i e.tHIII]UaN,m LI'lN{Cpe}llr},r\
tpu:uuecxux BerIutIHH B cllcreMe Ctr4, pacuerrrtre cpoplly,urr. B HarraJ,re Kax(jlot o
3aHflTl.rfl nperloAaBarenb rlpoBepqe'r roroBHocrl o6yuaeuoro K BbrnoJ'IHeHLIro pa-
6orsI u AonycKaer eto K npoBeAeHlrlo 3KcnepI{MeHToB. a nanee ro oKoHqaHrlK)
Br43Hpyer pe3yJrbrarr,r [peAcraBrreHHr,re n 'ra6:ruqax r.{3MepeHurt. a nyx rreKoro-
plrx :ra6oparopHbrx pa6or n rpaQuxu cH.f,rbre c ocunJ'rlrorparfa rra Ka[r,Ky. 

I

Ha ocHosaHulr pe3ynbra'r'oB u:uepeur.rfr, 3aHeceHHbrx e ra6-rrully u rrorfnHau*,ro,x 
I

npenoAaBareJ'reM, o6yuaeutui ttpou3BoAul' OKOHqal.C_]rbrryro o6pa6orxy, .xc,,"-l
pr'rMeHranbHbrx AaHHbrx, rroBTopf,er no KoHTponblrbrM tsonpocaM .reopr4rc (1u:r.r_l
LrecKofo 3KCrrepHMe]F.Ta u 3aulHulaer la6oparopuyro pa6ory. pe:y:rsrarbr 3aulH_
Tbr orMeqarorcq lpe[onaBareneM Ha orr{ere H BHoCs.tCs a xafleApa,rsulri] xr,v-p_
Harl BbrrroJrHeHr,r.s na6oparopul,rx pa6or. flo nognucaHHoMy orrrery o craqe co-
orBercrBylorqefi pa6oru yue6ustu MacrepoM 3arroxHr{erca xa(te4pa.;rturril sKpaH
vcrreBaeMocTrr KypcaHToB r4 CTyIeHroB.
Coeerrr H peKoMeHAauHH.

1. llpucrynarr K or{eperuofi ra6oparopHofi pa6ore KypcaH.r Hna cryneHr, 3a He-
Aenro Ao ee BL,InoJIHeHI4fl. npexr'Ie Bcefo, oqeHr, BHHMare,[bHo Lr:ytygg'r MeroJI]r-
rrecKue yxa3aHr.rq, peKoMeHnoBaHHyro xlrreparypy H neKrlHu. 3ano_lrseL. 6_qaux
orqera (cxeur'r, pr4cyHKrr, ra6ruqy, pacrrerHbre $opnry:rlr rE cfropnryrsr olperene-
HHs flol-pelxuocrli) B pa6ouefi rerpaAH no :ra6oparoprrbrM pa6oratr ro.1oBHr or-
Be'rbt Ira KoHTponbllbre Bonpocbr l-ln, clar{H reopuH.
2. B naqa[e 3aHs,Tvfl rrpenoAaBareJrb orMeqaer upucyrc.r.Br4e o6yvaerrr,tx, nx
rroAtoroBKy K rpelcroquefi :ra6oparopHoli pa6ore. B ,ra6oparopuu <3,rexrpu_
qecrBo rz MafHerri3M) y AocKH O6yuaenaue no4po6uo pa:6nparor 3neKrpHqe-
cKyro cxeMy ycraHoBKr.r. uenb b, 3a1a:l^v pa6orrr, pacLrerHbrc $opnry:ltr u ue oSxo-
nlrMbre Anq BbrrronHeHHq rparfr.iuecrcr{e 3aB}IcrrN,rocru.
3. B xone Br,rro,'rHeH[s Kypca]rraMr.r u cryAerrra\,u{ ,ra6opar-opusrx pa6o.r rrperro-
naBarenb H 3aBenyuqvil ,ra6opa'ropueir pyKoBoilr{r 3Kcucph\tcltrzLil,Holi pllto-
rofi, npousBoAcrBoM rz:uepeuuli, 3arrr.rcblo r{x pe3ynblaroB B ra6:raqrr u rpaQu-
KoB Ha KaJrbKy c 3neKrpoHHbrx ocrlH.rr:rorpaQor: H Bu3rzpyror pe3ynb.rarbr y Kax_
Aoro o6yqaeMoro.
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4. Kypcaurbl LI cryAeHTbI, lo xaxnrr--uu6o [pHLruHaM He 3aruuruBu]Hc lpHHSo-
.nee ,ra6oparopHbre pa6orbr, x 4a-nsuefturr4M 3aHqrr.rnu n rpu:aqecKoM rrpaK'lHxy-
Me (BbInonHeHI4ro) He no[ycKarorcq Bnpelb A0 oroHr{arenbHofr claqu Blrno.]l-
HeHHLIX pa6or. Oco6o HeyctreBalouue I4 Irpottycrr.iBrxue Jra6opa'ropHbre 3aHs.lvtl
Bbr3ErBalorcs An-f, o6rscHenus Ha 3aceAaune xa(tegprr.
5. flpu 3aulrzre xaNAofr na6oparopuofr pa6orbr, orBe'rbr o6yuaevrrx Ha Korr-
TpoJIbHbIe Bonpocbl cAarIH. rto Bo3MoxHoc'rH. H3lalalot'cfl nHCr)N{enHo rral 6:rarrxe
orqera, a He Ha orAenbHblx -tlrcrax. 3arqzrqeuusre pa6o'rr,r (orverur) Blr3Hpyro1ct
npenoAaBareneM Ir orMerlalorcr n xarpe.4panr,HoM )r(ypHane BbrloJlr{eHr.Ir :ra6opa-
roprrbrx pa6or, a 3aBeAyroulurrl la6oparopuefi xaoelpr,r 3anorHsercq xaoeg-
pa,rsurtii 3KpaH ycneBaeMocru no orrIeraM. Koropbre coxparrqrorcq B l.elrerrgc
yve6uoro ro4a.
Heo6xo4u r,ra.s nnreparypa :

pyKoBUr{ Jlaooparopuuru npaxruKyM lro <[rr.r:uxe.
t{acrs I. Mexauurca u Haolexy,rrpHar cfrrz-

KA: METONH
UMypLIrr{H
B.M.

JlaooparopHblH [paKrHKyM no tpurnxe.
9acrs IL ?,rerrp*qecrBo r.r MarHerH3M:
MeroAr.rqecxar pa:pa6orxa

LMypbrrHH
8.M., Kopuena

JlaooparopHslu rrpax'r r.rxyM no rllurnre
Llacrs III. Onruxa u aroMHa, r[H luxa:
MeroAur{ecxar pa:pa6orxa

anuHurrrpaA: HI'A

I Io,ltrolosrca
3K3aN{eHy

KoHrpo:m sHaHzii ocyuecrBnflercfl. n rpopue ycrHbrx 3K3aMeHoB IIp,
rloAloroBKe K ycrHoMy 3K3aMeHy cryAeHT Aonlr(eH ocBourb reoperhLrecxr.rr,i nra-
Tepl4an IIo coorBercrByrouleMy pa3neny, uclonb3yfl KoHcrreKrbl ;rexqui4 H Nra.r.c-
puaLr 6a:onoro yve6unKa u .qofionHure,'rsHofi nr{Tepa.r.ypbr.

PexoueuqaurrH cryAeH.r.aM fiprr rroAro.roBrce K ]K3aMerraM:
1. flepeg FIaqaroNI nolltoroBKl,r K 3x3aN{esan ueo6xoi(rJr,ro npocN,ro'rpelb nccb \{a-
Tepllan H OTJIOXIITb TOT, rtTO XOpOIXO 3HaKOM, a Har{LIIIaTb yr{aTb Heguaxottr,lfi.
HosL,rfi.

2.l4ctom,zylire npeul, orBeAeHHoe Ha troAroroBKy. KaK Nro)r(Ho rQrf exu.rnuee.
Hossrii r.r croNurrfi Marepuan yqr.rre B To BpeN,{fl cyroK, Kor.rla xopotuo llyMaercfl.
To ecrr, BbrcoKa pa6orocuoco6nocrr.
3' Haquuafi roroBHTbc.[ K SK3aMeHaM 3apaHee. norreNriror]. llo qaclrr\r. coxpailr{,
cnoxoiicrsue. cocrasb rrJraH Ha xaxrgrrfi AeHb uoAroroBKlr. rreo6xoAul,ro qe.rKo
onpenenr{Tr,, rrro r.rMeHH o cero;1H.[ 6y4er r.r3yq arbc.q.
4. K rpyaHo 3anoMlrHaeMoMy Marepuany ueo6xo4linao Bo3Bpauarbc.f, rrecKo;rbKo
pa3' rlpocMarpl1Barb elo B TeqeHue HecKoJ'tLKLIx N,{HLIyr BeqepoM. a 3al'eNl eule

!";:::"*rre3Ho cocraBrrnrb rrJirarrbr KorrKpe.rHbrx .r.,M r1 i,repxarL, r4x B vMe. a rr..
:aay6pl.raarb Bcro reMy rronrlocrr,ro (o.t) H <Ao>. Mo>xrro r.erKlr(t: rrpax.t.uKoga.r.r)
HarIucaHI]e BonpocoB B BI'IAO KpaTKolo, Te3IIcHoto rI3noxeHLL N,tarept4ana.
6. 3ayuaeaeusril Marepr4an nyque pa:6uru Ha cML,rcnoBbre KycKr{, crapa.f,cr,.
qro6u I4x KonullecrBo He rtpeBbltuaqo ceMlr. Cnrslc-roesre KVCKLT Mareplrana He-
o6xo4unro yKpyrrHf,Tr, u o6o6ruarb, Bbrpaxaq rnaBr{y}o MbrcJrE, o.quon rfpa:oil.
7. flepecxa: TeKcra cBorrMr.r cJroBaMr.r [p]lBoAr{T K n)/qrxeM}, er.o 3arroMurraHnro.
r{eN,r MHOfOKparHoe rITeHLIe. nOCKOnbKy 3To aKTr,tBHaq. opr.aHH3OBaHHar{ ueJrbK)
yN{crBeHHax pa6ora. Boo6ule roBops. mo6aq aHa-frHi'HLrecxaa pa6o1a c reKc.r.oNt
lrpr4BoAr4T K efo nyqueMy 3anoMuHaHr4ro. ?ro uoxrer 6rlrt nepexoMrroHoBKa
Marepr{ana, HaxoxreHrre [apa.{oKca,rrbHbrx SopnrynupoBoK nns Heto. [pr4Breqe_
Hrle KoHTpacrHoto rfoua u,ru Mareputu'ra.
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2.

3.

3.5.MerogurrecKue rrareprraJrll, oflpeAerqrouuerrpoueAypbr rrcrro!'rr,3oBaHrrr orreHoqHbrx
cDeAcrn

Kourpo,rsHaa pabora rro reMe Kunemarurca u AHHaMrrKa.

BapuaHr I

l. Ko"'leco panaycoM R: 10.'.r7 Bpauaercs c nocroqHHbrM yrnoBbrM ycKopeHr4el,r e:3,14
pudicer'. Hafitu rrs rorIeK Ha o6oAe KoJreca K KoHrly uepnoii cexyHxbr rroc.jre HalraJra.qBgxic-
ul'trl: l) yr,ronyro cKopocrb, 2) r^uueiluylo cxopocrs,3) raureHrluit,'rr,Hoe ycKopeHue.4) Hop-
MaubHoe ycKopeHue. 5) no,rnoe ycKopeHue.
IIol .qericrBueM rlocrossuoil cn,ru F: Ilte re:ro ABr.{xercq rrprMoirr{}refiuo T'aK, Lro :raBucH-
N'locrb ttpoiileuuoro reJ'IoM paccroqHr.rq s or BpeMeHrr l1aercfl ypaBHerruew,s, - A-Bt + Ct2.
Hariln N,{accy're,[a, ecJrpr rocroflHHa sC:l .u/cex2 .

IIIair6a- [yueHr'iaq no noBepxHocru nbAa c na.ranrnoi] cKopocrb[o v0:20 l,r/c. ocranoBujracb
trcpe3 t - 40 c. Hai.nu xoe$$uqrzeHr rpeHr.r, p ruaii6u o neA.

KoHlpo,rruan pa6ora rro reMe 3,remrpocrarrrxa.

Baplraur I
O,lluuaxossle IIo NloryIfio (q: 18 uK:r), Ho pa3H[,re no 3HaKy 3ap.sAr,r pacrronoxeHbr B AByx Bep1112-
Hax paBrlocropoHllero rpeylonbHlrKa. Cropona rpeyronbHuKao : 2 r,r. Onpc.1e-rr4rb rrarprlr(eH-
IIoclb H rroreHrruar fneKTpulrecKoto rror'rq B rperteil BepuHHe rpe)/tonF,rrr.rxa. Oxpylxaroula, cpera
- Bo3lyx.
2. flrr,nusxa uaccofr m:200 MKr, Hecyuafl,Hace6e:apxg e:40 uK,r. slrere,,ra B 3-reKrpulrecKoe
lloJle B HarIpaBneHuH cl'IJ'IoBbIx luuuii. floc,re npoxox(AeHu.s pa3Hocltr roleHqHa-los (-,,- 200 B
fibl-lrHriKzl HMeJ'ra cKopoc't'b r l0 nr/c. onpe4eJrHTb CKOpOCTb Dp TTEIJTHHKu rO,fofo. KaK oHa B,rrereJra
B lIO,'Ie.

3. ?LrexTpocla'rHLIecKoe rto-r]e co3Aaelc, IloJrororreJ,rbHo 3aprr]Kenuori c [oc'ror{Huoii lrgscpxHocr-
Hol'"I rljlorHoc'lblo o- - 10 uKl/nl'6aanora*rofr n-nocrcocrbro. Kaxyro pa6ory HaAo coBeprrr,.r-b. rrr.o-
6sr nepeuecrr4 sneK'rpoH BAonb rhHtttt Harrpnlr(eHHocrr.r c paccroqHprflt.t:2 cl,r,fo r^:: 1 cu?

Kourpo,rruar paOora ro leMe <I{urepQep.rrr;, a""rur,

Bapnanr 1

1. I-Ia rtyra nyqa. I'{ry[qefi n eo:4yxe, [ocraBr4Jrrr creKnsHHyro nnacrnHy ro;rularroii d: 1 ul,r. IIa
CKor'IbKo H3MeHHTCq olTHr{ecKafl An]I,Ha [yTLl, ec.]lt{ Bo,iIHa [aAaeT Ha rr,Tac'rr{Hy: 1) uoprrlaltHo:2)
n()-l)r-1oM0 30t'?
2. Ilyuox MoHoxpoMaruqecxllx ()' : 0,6uxu) cneroaux Bo-rrH naAaer rrorl yr1rox.,r cr : 300 Ha Haxo-
.rrqqyrcct B Bo3Ayxe MblnbHyro nneHKy (n: 1.3). ftpz xaxofi FrauMeHE,urefi'rolLrqr.rue rrjleHKu orpa-
il(cHHLIe cBeroBbIe BOJIHbI 6ylyr MaKcLIMan[,Ho ocla6legu? uaxcuNlanbgo ycg,-rcllu?
3. II"rrocrcoeblnyKxa, JIHH3a c orlTHqecKoii cn,rori D - 2 Anrp Bbrrryx:roli cr.oi'loi19l.i -rrcxrur.Ha c.r.eK-
:r.sHHofi rlrac'rriHKe. Paguyc qerBeprofo reMHoto Konbua Hblororra B rrpoxoiurueM cBe.re paBeH
0.7nu. OnpegelHr6 Inr.rHy cseroeofi BoJrHbr.
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Kpurepuu oueHKrr:
- OUeHKa (0TJ'II,IIIH0)) BbICTaBJIrerCfl OoyqarcilIeMycq, ecnr406yqaeMrri.r JIeMOHCTpr.rpyer cnoc06-
HocTb x no,'IHofi caMoc'I'oflTe-lrbHocrlr (4onycxarcTc, KoHcynbrarlur.r c npenoAaBareJrer{ no cotryr-
crByroull4M eonpocau) n ntt6ope cnoco6a pelxeHus Her43BecrHbrx r4J'rH rrecraHAaprHbrx 3a,1aur.ril g

paN4Kax yue6Hoii ALlcIIunnI4HbI c HC[oJrb3oBaHLIeM rHauuil. l,veHHil H r]aBbrKoB. rro-[\,rrcrr]lr,r\ KLtr( ]:]

xo;le ocBoeHH, IaHHoii yue6rroii llhcrlurJrr.rrrbr.laK lr cMexllt tx Ar,tcrluuJtHH.
oIIeHKa ((xopoIIIo))BblcraBr-f,ercr o6yvarouleMycr. ecnu oH l1eMoHCTpHpyercroco6uocrt caN,{o-

c'I'oqTerLlio [pHMeH-sTL 3r:aHu.g' yMeHVq Ir HaBrIKLI rrpn pelxeHvu zagauufr. aHaJToI'uqHbIX '[eM, Ko-
roplle lpeAcraBnqn ilpenoAaBareJlb npLI IIoreHIILIanbHoM QopuuponaHuu KoNlrrereHqgr4. trol-
TBepxJlaer HaiIHqI4e c$opl,rr.rponansofi KoMnereHrlr{r4, rrpt{rreM na 6olee Br,rcoKoM ypoBHe.

oIIeHKa ((yAoB"rIeTBopIrTe!'IbHo)) BLIcTaBJrfleTC.s, ec,ru o6yuaeusri{ IeMorrc]'pHpyeT caMocros-
l'eJlbHocrb B IIpHMCHCHHH 3HaHHii. yueHIzfi H I.taBbrKoB K petueHalo yue6lrtrx :alauHfi B rrolrrroN{
coorBeTcrBrau c o6pa:I-IoM, AaHHbIM [penolaBareJleM. ilo 3aAaHnqM. peu]eHr.rc Kot.opbrx 6tr,ro rro-
Ka3aHo npenoAaBare.tleM. cneAyer crrl4Tarb, Lrro KoMrererru[q cSoprurnpoBaHa. Ho ee ypoBeHb r]e-
AOCTaTOqHO BbrCOK.

oueHKa ((HeyAoBJre'rBoptrreJlbHo)) BbrcraBtr;rercfl, ecrtr BbrqB.[qercr{ uecrroco6uocrt o6,vuae-
Mofo caMocro.srenbHo npoAeMoHcrpr.rpoBarE, Ha;rr4Lrr.re suauufi npu peueHuv 3a1aHr4fi, xoropsre
6sun npe;lcraB.rleHbt rlpenoAaBareneM BMecre c o6pa:qou ux perueHrlfl. o'rcv.lc.fBHe caMocrorr-
'le-rlbllocrH B llpI4MeHeI{I4I{ yMeHH, K LIcnoJl[,3oBaHLIrc MeroAoB ocBoeHgr{ }.re6uoli jltlcqgrr_rturrbr 14

ttccnoco6uocrb caMocroqreJllHo nporBtrrb HaBLTK noBTopeHrzfl pexreHr.r.s rIocraB,rreHuofi sa4aun uo
crallAaprHon'ry o6pa:r1y cBH.qerenbcrByror o6 orcyrcrnur.r csopl,rzponarrrroii KoMrrereHuHH.

Kounlerr pa3HoypoBHeBbrx 3aAarr

I 3aaa.ru penporyKTr.rBHoloypoBHfl

K pa:i1e,ry 1. Mexauuxa.

3aAa.ra
Orteuxa
(Y,IIOBiIeTBOpL{TeJILHO) (Sa-
vreuo) u:rr.r nn:xori ypoBeHr,
ocBoeH Hg KOMne'IeHuI{}I

Toqxa AButarTacb B

'feqelrlre t2-10 c co
CKOpoCTbIO v3:20

reqeHue t1:15 c

cKopocTbro v2-8
u/c. Onpe4eJrvrb

co CKopocrbro v1--5 Nl/c. e
lr/c H s'reLrerrHe t3-6 c co
cpelHroro rryreByro cKo-

K pa:4e"uy 4. Onrurca.

OucHxa
(yloBnerBoputenbHo) (:a-
ureHo) u,ru uu:r<opi ypoBeHb
ocBoeHus KoMneTeHuHri

2 3 ala\u peKoHCrpy KTHBHoToypoBHs

K pa:geLry l. Mexasnxa.

I (V) TOTIKI{.

3ailaqa
fllocxa.s cBeroBaf, BoJrHa (), : 0,5 lrxu) la4ae.r. HopManbHo Ha
gua$paruy c KpyrnbrM orBepcrueM AHaMerpoM d : I cr,r. Ha
KaKoM paccro.sHur4 b or ornepcrH_s AorxHa r{axoAuTbc.s roqKa
ua6rrc4euul, uro6u orBepcrr{e orKpbrBano o.qHy 3orry @peHe-
ilq?
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Or{euxa
(xopouo) (:aureuo) r.rJrr4 rro-
ssrureHHsrfi ypoBeHb

OCBOEHI,I' KOM]ICTCHUTl H

K pa:ite"uy il. Onruxa.

Oitcrrxa
((xoporxo) (:aureuo) rlJlr{ ilo-
sbrureHusri{ ypoBeHr,

OCBOCHIZ' KOMTICTCHUHI{

3 3a,,Ia.ru rBoprrecKoroypoBHrr

K pa:le,ry l. Mexauuxa.

Otlesxa
(ol ,rnrrno) (:av'reHo) H_irH Bbr-

coxuii )rpoBeHb
ocBoeHU,I KON{IleTeHur.IH

K pa:ae,ry 4. Oururca.

Orteura
(or"rruqHo) (:auleuo) HJrr{ Br,r-
coxuli ypoBeHb

OCBOCHI,Iq KOMNCTCHIII4I,I

{nu>xeuue Marepr4anbuoi.r ro.{xu 3aAaHo ypaBHeHuena x - At *
Bt2, rge A= 4 uic, B = - 0,05 r,r/c2. Onperer,,rr4rb MoMeHr tspe-
MeHH, n xoropsrii cKopocrb v rorrKu paBHa HVJ'rro. Haliru Koop-
rr4Hary rr ycKopeHr4e B 3ror MoMeHT. Ilocr-pou.r.r, rparfrzxr.r :a-
BHCLTMOCTLT KOOpIUHaI'br, rryTH. cKopocTH H YCKOper{H, :)l.or.()

ABHXeHr4q OT BpeMeHr4.

3a.qa.ra

/]urlpaxquoHHa.s pe[rerKa ocBeulerra HopNtairr,Ho trai{axlulnr\,r
MoHoxpoMarr-rqecKtrM cBeroM. B :iutfparcrluoHHofi KapruHe
MaKcuMyM BToporo noprl1Ka orKjloHeH Ha yronq2 - 14'. Ha
KaKoH yron Q3 OTKnOIIeH MaKCLIMyT\,r Tpe'r'bero lxa?

3alaqa
Ilprayrarr, H perrrnTb 3aAaqy o /IBH)KeHilH .r.olrKr.r rro oKp),)KHo-
cru. ecJru nBH)KerrHe 3aj(aHo ypaBrrcFrnclr ( .- A r Ut + Ct2.

3a,ra.Ia
flpra4ylrars
,ryueHuofr c

u peur4rr, 3a1aqy o 4nQpaxuuouHoil rapruue. rro-
tioMou{bro 4rE$paxqzouuori peruerxu.

4 OqeuouHble cpeAcrBa AJIfl llTorosofi arrecrau,H tro A,cusrr!,ryHe
[4'r'oroea-s arrecrarrHq o6yuarouqzxcq npoBonuTc-s B Sopue 3K3aMeHa.'lurrosbte 

Borrpocbr K 3K3aMeHy:

3rcraueuaulroHHLIe BorIpoct,l rIo AIrcqlr[,,IuHe,. (Du3uKa,
Broporl ceMecrp.

Mexau uxa. Mo,rexy,rqplraq Qlt:nra rr ocHoBr,r repMoAr' HaNrH Ku.
I' ocHosHlIe ottperelleHu.f, KaHeMaruxu (uexaHl4rlecKoe ABLIx(eHI{e, Mexarrr4r{ecKaf crrcreMa.

N{arep}r a-[bH a, To rIKa, a6 c olrcruo rBepAoe re.]Io. cllcrenr a orcue.ra).
2. Bexropultli (xoop;:tuHarnsrfi) cnoco6 3alalr4tr flonoxeHr.r, Marcprra,rrbHoi.r roqnH B rrpo-

crparrc'r'Be. Kuuclrarpt qecKue ypaBHeHr4q AB14)KeHr4rr.
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3. flyrs ll nepeMeuleHlle Marepna,rrHofi rolrKr{. MrHoseHHas cKopocrr,. cpc,rlHrr.rr cxopoc.rb.
cpellHfl rr flyreBaq cKopocrb Marepl4aJ'rbHofi ro.{xLI.

4. Vcropeuue. Hopua,rruoe r.r raHreHuuanbHoe ycKopeHr4c.
5. Brr.{uc,'renue rryra r.{ flepeMeuleHulr Marepua,uuoii TorrKtr.
6. Kuneuaruxa BparlareJlbHoro ABr4xeHr{.,{ rBepAoro rera (nexrop 3neMeHTapHoro noBopora.

yrxoBa.s cKopocrb, yrnoBoe ycxopeHue).
7, t{acrHtte cnyqaH Bpaua'tenbHoro AB}rxenua (paeHonepeMeHHoe BparueHhe, paBHoMepHoe

BpauleHrle, qacrora. rrepuoA nparqenr.u).
8. Csq:b yrnoBblx tt tu:eeittr,Ix xapaKTeplrcrlrK BpaurarenbHolo ABr.rx(eulrr (raureHur{a[bHoc

ycKopeHr4e. HopMa_rlbHoe ycxopeHae).
9. I saxoH Hlrcrosa. Cura,Macca, ycKopeHr.re. II sarcoH Hrrcroua. III:raxoH Il*orosa.
10. I4nrnylrc re,'ra. SreueHrapur,rir uuny,rbc cu.rrEr.

1 1 ' fleux<eHUe 'rera ilepeN,IeHHoil rr,taccrr. Vpanuenue Meruepcxoro. YpanHcnue I [uo,rrcor]cKor.o.
12. Pa6ora H MexaHr.rqecKaq 3Heprur.
13' KoHcepBarlrBHble H HeKoHCepBarHBHbre cr.rJrr,r. IloreHuua,rbHaq 3Hepruq. 3axou coxpaHeHr.r,

N,{ exaH r4qec rofi :H eprur.r Ko HCepBarHs uoii clr creM br.
14. !r'rrranllKa Bpalra'rerlbHoro ABHr(eHr4.s rBepAolo re:ra (ocnonrroe ypaBHenue).
15. MovreHTbr cu,frbr r.I HMnynbca orHocu'renbHo Fre[oreuxHoii ToqKr] g ocu.
16. Mon'rcnrbl HHepuHu Marepl4aJlbHofi roqKla. cuc'reMbl N{arepHaJrbHr,IX T'oLreK H T.e-ria or.HocH-

T'errbHo ocu. Teoper,ra Llh.eiisepa (c rxoKa3arexbc.rsou).
17. KuueruqecKas 3Heptpl.f, rena. Bpatualoruerocq Boxpyr HerrollBr.rxHofi ocu. Pa6ora u Moru-

HOCTb An' BpauaTeJILHOfO IBLTX(eHHS Tena.
18. IJeurp Macc H 3aKoH ero rBuxeHr{r.
19. A6co:torHo ylpyrnil z ueynpyruii y4apu. flpulrepr,l flpsMoro. ueHTpaJrbHolo coyjlaperrHe

lxapoB.
20. lurax<euHe B rIo-rle ueHTpa-rrbl{blx cu,r. fpanurau}roHHoe lo.,re . llo'rcrlll.ra-r H Hilrrpr)KCrr-

Hoc'tb rpaBHTaUlIoHHolo ro,T.f,. Csqss MexAy cu:roli u rroreHrlua,rtsoii ruepr.neii ( F'u W,,1
2 1 . 3axou BCeMr.rpHoro r.storeHus. KocMu.recxr.re cKopocrr.r.
22. Heuueprlr{ar'rbHbre cucreMr,r orcr{era (H. c. o.). cxopocrs s H. c. o.
23. YcxopeHr.re B H. c. o. A6co,rrcruoe, repeHocHoe, Kopr{oJrr{coBo ycKopeHgq.
24. fapruouuqecKue rco:re6auu.s, auQSepeHuuanr,Hoe ypaBrreHue rapMoHHlrecKr.rx Kone 6au,1,ir,

perrreHHe ypaBHerrur.
25. Meroa tseKTopHbtx ruarpaMM. C:roxeune /IBvx o.rlhrraKoBo HarrperB,rcrrrr,rx r.ap\,rorrHLrccNu\

rco,re6asufi.
26.KuueTullecKaq I{ rloreHu}ra,r.r,Hal- 3Hepfru Marepuanbnofi ro.rxu. coBeprxarourefi nprnrg.;ru-

sei.rurre tapMoHHqecxze xole6 aHVe,.

27. Onperc,rreHlre KotepeHrHLIx LI HeKolepeHTHr,rx rapN{oHur{ecxux xo.lre6auuii. El.reul.rs.
28. 3aryxarcque xole6auus. ,{n$rpepeHuriaJrr,Hoe ypaBHeHHe 3aryxarcullrx xo.;re6anui.r. ero

perxeHHe. Ycrosutrii rrcpuoI. Ilor.apurftuH.recxr.ti.r ,qeKpeMeHr 3aryxzrtrHrr.
29. BuuyNileHHble MexaHl{rlecxue xo.le6aurir, guQrfepe}rur{aJrbHbre ypaBHer{Hr. peurcHHe.
30. Clox<eHr4e 83arrMHo [eprreHAriKynflpHbrx xo.ne6aHnfi .

31. ?,rel,reHrr,r reopHH OTHOCr.rrerrr,Hocrr4. flpeo6pa:oBaHHq ,rlopenqa.
3 2 . Cl,relcr Br4 fl, r43 npeo6pa: o saHuir Ilopeuqa.
33. Ceq:s Maccbr H 3Hepttru: nolsofi 3Heptr.rr4 Maccbr H r{M[ynbca B pensrr]sucrcxofi MexaHr.r_

Ke.

34. Tepuonl'IHaMnrIecKa.fl clrcreN,Ia ee napaMerpbr r{ [poqeccbr. Vpanuerrue Meuite:reesa
Klaneilpoua.

35. BuyrpeHHq.s sHeprus.Pa6ola. Tenlora. I saqa,ro repMonr4 HaN{r4KH.
36. Ten,roeMKocrl BeulecrBa (yAenrnax. lro:rrpuax). Csqsb r,re)rr,v rcnnoeMKocl.rrNrpr. Vparue-

Hue Maiiepa.
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37. I naqa,ro repMoAtrHaMr.rKr4. I4:onpoqeccu.
3 8. Aaua6 arur,rii upoqecc. Ypanu eruue aaua6arst.
39. Pa6ora, coBepuaeMafl ra30M B anr.ra6arHoM npouecce r.r B r.r3onpoueccax.
40. flo,rurponutrit npouecc. Pa6o'ra B nonr{rponHoM rpoqecce.
41. TeuoeMKocrb BeulecrBa Anrr pa3nuLrH[,rx npoueccoB.
42. O6paruMr,re H ueo6paruubre ttpoueccsr. 3urpouul.
43. TcprrlonuHaMuKa ,1llarpaMMbr T - S rju pa3nuqHbrx npoueccoB.
44. Suepruq fersr\4rorsua
45. II u III ua.ra;ro repMoAr4HaMuKH.
46. Kpyronble npoueccst. I{ux,r KapHo (rrprnroli u o6parurrfi). Tepr,rolurra}{Hr{ecKuli r<o:tfrfu-

utreH'r' ttorre3Hoto neiicrBr.rq.
47. Teopervrsr Kapuo.
48. Mo;rercyitqpHo - KLIHerHLIecKa, reopus c'rpoerruq BCUlecrBa. 3axorr fla,rr,roHa.
49. 3arcon paBrroMeplroro pacrrpeAeneHr.u 3Hepluu ro crerteHqu ceooo;1sr.
50. Cpe4ur.x apu$uerurrecxafl cxopocrb, cpeAHs-s KBaAparr.rqHafl cKopocm. uau6o,ree Bepor.f-

H a, cKopocrb nocryrrare,[bH of o ABr.I)r(eHI4s MOneKyn LrAeanbr{of o r.a3 a.
5 1. Pacnpe/lerrelrrde Maxcserra. Onsrr [UrepHa.
52. Bapol'rerptlrlecKa-s rfopl,ryna. 3axos Eorrrluasa /urq pacnpercJreHur{ Lracrurr Bo BHe[rHeM

noTeHuHa-rIbHOM rIOJIe.

53. Pearrt rrbre ra3L,r. Vpanuerrue Bau ,xep - Baa_usca.
54. J{s,reurze ilepeHoca. 3axonrr Hsrorosa, <Dypre. Ouxa.

Tperuii ceNrec'rp
?rexrpnvecrBo [r MarHerrr3M

1. 3axos coxpaHerrr4 q 3rrexTpuqecKoro 3ap.sAa.
2. HanparxeHt{ocrb 3neKTpplqecKoro norr. C}riroeste nLtuvt 3rrrexl-prlLrecKoro Iro-,tq. llpurrqr.rrr

cyrreprro3urIHr.{ 3neKTpaqecxux no.;refi .

3. lloreHuua-u 3neKTpocrarurrecKoro rroJrq B BaKyyMe (2 onpeae:reHux).
4. CsssE, MexAy noreHuLIalrIoM LI HalprxeHHocrblo 3neKTpocrarar-recKoro rlojrr.
5. Teopel'ra OcrporpagcKoro - faycca .qn.s 3neKrpocrarrzrrecKoro rroJr.rr B BaKyyMe !rz1p41e-

peHul{arlbHax Qoprlla reopeMbl OcrporpagcKoro - faycca. YpauneHue flyaccoua.
6. flpunrepsl Ha [paNreHeHr4e reopeusr ocrporparcxoro - faycca lr,, ,,i.,,-rpocrararrecKor-o

rro,rl, B BaKyyMe.
7. 3:rex'rpuuecxt'tl.i AIznorb. Pac.{er HalrpqxeHHocru r{ IroreHqr,rajra nor.Ifl AI4 nonq.
8' 3,rexrpocraTl'IqecKoe Ilore B ll43neKTpl{.Iecxofr cpene. fla:,rexrpl.rxu. 3:rercrpuqecrcufi l,ro-

N{eHT lll4IIOrrIt.
9. flo,rxpnraqH, AH3neKTprrKoB. fIo:upu:onaHHocrr,.
10. Teopeua ocrporpaAcKoro - faycca ,qn, 3neKrpoc'rarr.rlrecKoro rrons B AlrsxeKrpuxe. 3.,rex-

11

12.
13.

14.
15.

TpurrecKoe cN{eruerIHe.

vcrosze rn, fneKTpocrarl,llecKoro trorq Ha rpaHr4rre pa3rleJra AByx H3or.porrHbrx Arr3JreK-
Tpu LrecKHX cpe4. 3 axoH n pen oMn eHVfl rrvHr4ii HanprxeHHo cru.
Ilposo4ul.ixz. Teopema I4pn ruoy.
Euxocrs npoBorHI'IKoB I{ KoHrer{caropoB. Euxocrr rrrapoBolo H rrnocKolo KoHjIeHcaropa.
Ertxocrr uHJIHHllpuLrecKoto KoHAeHcaropa.
3'rexrpuuecKas 3Hepfut yeAI'IHeHHoto 3ap.f,xeHHoro rrpoBonHHKa H KoHiteHcaropa. 06r,-
eMHa, rrJrorHocrb 3neKTpHqecxofi :uepruu.

16. Cu,ra u rnorHocrb roKa. YpanueHue Hepa3pr,rBHocrrr.
17. 3arcon OMa e 1urf cf epeuqua,rruoli Sopue.
18.3axoH flNoy:rr - ,rleHqa n azrfrfepeuqaaur,uofi $opue. o6r,eNlHaq nnolHocr.b rerr,roeori

MOUIHOCTH TOKa.
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19.3axon ONaa s HHrerpanbuofi Sopnae. HanpxNeHHocrb cropoHHrrx cu,r. l.r.c. 3rexrpuue-
cKoe conpoTtrBrreHue.

20. llpasr,rna KupxroSa.
21.3axou lNoynr - IIeHua B HHrerpanruofi $opue.
22. MarsutHafl r.rHAyKuzq. 3axon Aunepa. Cu,,ra Jlopeuqa.
23. 3axon Erzo-Canapa-ll.antaca. Bsazuogeficreue N{ex{Ay AByNm freN4eHl'aMH .r.oKo3.

24. Cu,roerrc nrrHVI4 MarHLITHoro [orq. MarHr.rrsoe rrone B ueHTpe KpyroBol o rrpoBolIHHKa.
25. ManrurHoe ro_ue flp.flMoro roxa.
26. Mouenr cHJr, geficrnyrorqlrx Ha BrrroK c roKoM B MarHHrHoM nore. Marsz.rssrfi uonreu.r

BHTKA C TOKOM.

27. T'eopel'ra o uHpKynguI{LI MarHurHoro troilsLrrv 3aKoH rroJrHoro1oKa B BaKyyMe.
28. MarnrzrHoe nore ropor.rAa H coJ'reHolrAa.
29. l loroxoclleniretll4e. feopeua Ocrporpancrcoro-faycca r.,rrr MaluLluror o llo,ru rj BaK) \ x,re.
30. MexannLrecKa_s pa6ora B MarHr4THoM noJre.
3 i. MarsurHbre MOMeHTbT aroMoB.
32. Arol,r Bo BHeuHeM MatHzrHoM rro_rre.

33. Bexrop HaMarH,rreHHocrlt. !uauarueu{K, Bo BHerrrHeM nor,re.
34. flapauarrrerr.rKu Bo BHerrHeM rore (:axou Kropra).
35. tDcppouarHeruKLr.

36. Teopcnra o rrHpKy;r.flrrHH HarrpqxeHHocrH MarHHTrror.o ,ro-;r, B Berucc.r.r]c.
37. Vc,roeue .qns MatHr{Tr{oto rorrr.s Ha rpaHlrqe pa3lena AByx cpeA.
38. 3:rexrpoN{arH,rHa.s r.rHAyKurq. ourrrsr @apaaeq. 3axou rleuua.
39. OcnosHofi saxou 3neKTpoMarnurnofi rrHlyKrlr{u.
40 . fs iletue caN{or.rrrAyKuur.r.

4l . BsanN,ruaq Hr{AyKuuq.
42. Co6crseHHaq 3IIepruq roxa. o6reMHarr flJ'rorHoc'rb 3Heprr.rH MarHr.]Tuofo rr().foKa.
43. Ceo6oaHr,re fapN{orrHr{ecKr.rc rcole6asus B 3JreKTpr4LrecKoN,r KoH.rypc.
44. 3aryxaloulue xo:re6asus B 3neKrpuqecKoM KoHrype.
45' BrtryNAeHHEIe sneKTpuqecxue xo:re6aHuq. El,rxocrb HHAyKuHoHHoro H aK.r1lBrroro cofipo-

THBICHNq.

46' Pa6ora H Mott-lHocrb fiepuoAa roxa. lo6porHocrb 3neKrpvqecKor.o KoH.r'ypa.
47. Tox cMerrleHu.s.

48. MaruurHoe 
'one 

roKa cMerreH,q. onsrrbr SiixeHea,rbl{a.
49. vpaaHenrlq MaKcee,rna. !urf rfepeHuuanbHafl tr rlHrerpanr,Har rpopurr.
5 0. I-paH r.ruH bre ycno B vs nns. sneKTpoMatHr{THoto rroJrrr.
51. OrHocurenLHocrb 3neKTpuqecKHX I4 MarHnrHbrx norefi. flpeo6pa:onaHu, Jlopeuqa g,u

MatHurHblx u 3neKTpur{ecKr.Ix no,rei.t.
52. OnpeaereHuq npoAonbHblx I4 noleper{Hr,rx nolH. @pour Bo,rrHbr. Il,,-rocKa, cHH}cozranbrra,

Bolrr{a. @a3oeaq cKopocr6.
5 3 . ?,rexrpoMatr{r.rrrrbre BoJ[rbr. YpanHeHue 3neKrpoMaruzrsofi BoJrr{ br.
54. Peruerrr.re BoJrr{oBoto ypaBHeHrr.s.
55. Crosque 3neKTpoMarHHTHbIe BolTHLr.
56. ?Heprra, 3nexTpoMafHrzrHr,rx BorrH.
57. Bexrop VNaosa-floiiHri.rura.
5 8. CelHe'lo3lrer{rpHKH.

tIc'rneprsri.r ceuec'rp

Ournxa rr KBaHToBat Qllturca

1' 3.nexrpouarHurHaq npl4poAa cBera. Csoiicrsa 3neKrpoMarHlrrHbrx Boirrr. IIyu. epoHr Bo,rHr,r.
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2. Ilirocxaq. c$epr.ruecxa, BoJrHbr.

3. ?ueprux 3neKTpoMarHIrrHbIx BoJrH. Bexrop YMoea-flofisrnnra. tr4HreHcl.rsHoclr, NroHoxpo-
NraTr4qecK0fr 6eryI1efi Bo.llHbr.

4. OcHosHsre 3aKoHEI oTITIIKLI. flpuuqun @epua. floxa:arerr4 rperroN{jrenu.s. Yro-rr Eprocr.epa.
flpe4elrurriE yrotr.

5' I4HreprfepeHqufl BoJIH. KolepeurHlle BoJ.IHbr. HcrorrllrlKu cBera. Vc-,roBrrrr rrrrrep(rcpeFrr(H()rr-
rrLrx MaKCHMyMOB r.r Mr.rHHMyMOB.

6. OcvrqecrueHrle KorepeHTHLIx BoJTH.

7. UIupuHa r.rHrept|epeHquouuoii no,rocbr.
8. flo,rocr,r paBr{oro HaKJroHa.

9. f]olocu paBHofr TonuILIHbI. Ko,rrqa Hrrcrosa B orpaxeHHoN{ H upoxo.riquleN,r cBe.r.e.
i 0. flpr.rueHeHHe HHreprf epeuuuu cBera.
I l. lu$paxrlraq cBera. flpr.rHqun froilreuca - @perre;u.
12. Meror :ou Opeue:tx.
1 3. lrzrf paxqur @peue rs. Ha rre6omruor,r KpyrnoM o'rBepcrr.ru r.r Ar4cxe.
14. lucfpaxqua @payuroQepa rra oguofi ruenu.
I 5. flucfpaxqr{oHHa, olrroMepHaq peruerKa.
16. llax,rouHoe ralleHue cBera Ha oAHoMepHylo auQpaxquoHHyro pcrrrerKy. lurf paxqr.r, Ha rrpo-

crpaHcrBeHnoli peme'r'xe. Ycrosur JIay:. yc_uoBlrq Bt,lsrfa Bp:;r.r.on.
I 7. flo,rxpn 3a\ufl cBe'[a. Ocnonurre onpeleneHtrq.
1 8. lnoiluoe xyqenpeJroN{reHr4e.
19. 3axoulr Ma-rrcca r.r Eprocrepa.
20. flo,rxpu3auHoIIHble IpLI3MLI r.r ilonspouAr,r. AHzuua3 flo;lr{pu3oBarrHoro cBel.a.
21 . Bparqeulre nJrocxocrn rton_spu3ag:a.
22. IIor,rou{eHHe cBera. 3axou Eyrepa-Ilanr6epra.
23. flrlcnepcur{ cBera. Hopua,urua.rr H aHoMaJrbHafl.
24. K,'raccuqecxas 3neKTpoHHarr reopu, Ar4crrepcHH cBera.
25. l'en:roeoe rr3nyqeHHe. OcnosHbre orrpeAen eHr4fl.
26. 3axos Kupxro$a B nu0sepeuquauruofi H uHrerparrsuofi Sopuar.
27. 3axousr Cre$aua-Eollquaua u Busa.
28. <Y"ur,lPa(ltloleronas Karacrpo$a>. funorega fl,raHxa. Koporxono-rrHoBa, r.paHuua peH1rc-

HOBCKOTO CileK'rpa.
2 9. @o'r'o:Q Qercl. @opnry;r a 3r.iHut.r-eitua.
30. /]anleHre cBera.
3 1. Srfrfexr Konanrona.
32. flgepuaa N{oAenb aroMa Pe:epcpopaa.
33. IuHeil.rarbre crreKrpbr aroMa BoAopoAa.
34. Teopu.a Eopa 4.rrr BoAoponoroilo6Hrrx clrcreM.
3 -5 . I Ioc'ro.q u uarr Pr.Ul6cpr:l rnq Bolopororr ono6uofi cHCr.eN{ br.
36. Orrtrlr,t @panxa u l'epUa.
37. funo're:a ge Epoil,rq. onbtrst lenuccoua u lx<epnepa. HenpuMeHriMoc-r.b uorrsrr,rq rpaeKro-

pHH K MuKporracTr.ruaM.
38. CoorHoIrIeHHe HeonperxeneHHocrlr. flpoxo>r<4eHr4e 3neKTpoHoB r{epe3 1.2 ute:ru.
39. 3alaur're cocroqHllfl r{acrau B KBaHroBor.i Srlsuxe. rpvuxqur cocroqHur. Hopr,rr.rponrca. Clarr-

JIap'tHbIe ycJloBH.q. Cynepno:ullu.s cocro.sHufi. YpanrreHue IIJpeSuurepa (epcueurroe rJ ct-a-
quouapuoe).

-10. Peurcune ypaBHeHr.rl fUpe;luHrepa nnq ceo6olHoi.r qacr,ubr.
41. Hacruua B onHoN,repuoli noreHqaa,rt,uori qN,re. KsauroBaHrle 3rreprr4rr.
42. fapl,rouuqecxufi xsarrronrrfi ocur4nrr.rrrop.
43' flpoxox<reHHe qacruuEl qepe3 onHoMepHbrii noreuqua-nrHsri.r 6apsep. 'l'yrrne:l;ur,lil l(rrferr.
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44. Oneparopbl KBaHronofi $u:lrxu. Cpeguve 3HaqeHr4fl Berv.ur4u. Co6crBeHHbre 3HaqeHHq H

co6creeHHrle SyHxqrau [poeKulr]r MoMeHra ]rMlynbca r4 KBalpara MoMeH'ra rlMnyJrbca.
45. BoaopoAonono6Haq cllcreMa B KBaHroBofi nexauure. ?S0exr 3eevasa. ?rf$exr Lllrapxa.

flpaau;ro or6opa.
46. ocHoslroe coc'rorrHHe aroMa BoAopoAa. Perueuue ypaBrreHHq LIIpcluul'cpa.
;17. Onr,rrsr Lllrepua u [.ep,laxa. Cnuu 3nexrpoHa.
48. Ilpuuqun flay,rrz. I'eoperauecxoe o6ocuoBaHr.re nepuoruqecxofr cucreMbr 3JreN{eHroe Mes-

neneeBa.

O6pa:eq sK3aMeHarrrroHHoro 6n,rera:

<D f EOY BTIO (KAJII{Htr{HI PAACKUIZ TOCYAAPCTBEH HI,I IZ TEXH I4I{ EC IT I{ fr
YHI{BEPCUTET)

E AJI T I4 IZ c KAq f o cvAA P c r B E H H A-rI AK AAE Mll.s p bI E o rI p o M t t c r o B o l o
OJIOTA

SxsaNreHaquouusrii 6u,re'r Ne I

2,5.05.03

@urnrcu u xrrMlrrr

flpe4ruer MexaHLIKIr. K,raCCu.recKas H KBaHTOBa-fl MeXaHHKa. Hepe:rlrusHcrcKaq u
Br4crcKaq Knac c uqecKa.rr N{exaH r.r Ka. Kus euar HKa 14 AHH aMHKa.

Persrusucrcxufi r4Mrrynbc.

II yTBepxneH Ha 3aceAaHr{r.r
flpo loxo:r J\bbI

3rc:an.resaulrouHuit 6u,rer J\} I

I A^,rr,-* @lrruxa 25.05.03HA: Cnetlna,rsuoc't't :

@utnxu H xuMrrrr

S,rexrpuuecKue 3aptrAbr. Hx csoiicrea u xlaccvrfuKaulrr.

I{zpxynrqraf, BeKropa uarsuruofr IrHryKrlr.ru B BaKyyMe. 3axon ronHoro roKa AJr-q MarHr.rr-
HO|O rrons B BaKyyMe.

@lr:uxa Cneuaarrsocls:

3anegyrorquii rcaQegpofi

Ceuec'm:
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3. 3aAa.ra.

Eu,rer paccMorpeH H yrBepr(neH Ha 3ace1atnr4
xacf egpsr lara: flporoxotr N

3anetyroutuii rcaQegpofi

@u:urca Cneuua,ru{ocrb:

Ccuecrp:

3anegyroulrfi xaSegpoii

?x:anrenauuouusrii 6u,rer }} I

.05.03

@u:urcu u xrrMrrrr

2.

1.
?r exrponrarH HTHa, npr4poAa c Bera. Onrrlqec xr.rii guata:ou.

caluroe. 3nel('rpoMarHHlHoe, cla6oe r{ r'paBHTaIII4oHHoe n:auuogeiicr.BHlI

3arIaqa.

Eurrer paccMorpeH H yl'BeplKrlerr Ha 3acelaHur.l
flata llpo'r'ono;r ,lVui(pbr

Kpurepnu orIeHHBaHHrr Ha fK3aMeHe:

OqeHxa "orru.rHo" Ha 3K3aMeHe BblcTaBrqercs c.ryireHl.),. rcol.opsut :

Iair [oirHr,rfr orser Ha.qBa Bonpoca H petuul 3aAaLIy.

llpH OTBeTe Ha AOIOJIHZT€IE,HT,IC BOnpOCbI nOKa3a!'I 3HaHIIe BC0X pzB.[enoB KypCa.

OrleHxa "xopo uro" Ha 3K3aMeHe BbrcraB-[qerc.rr cryneH.ry. xo.roptrii :

.qafi o'rBer Ha rBa Bolpoca, 3a IrcK-rIroqeHHeM uau6olee rpyAH[,rx. !onycxaer' [{e3HaqHlejrb-
Hble HeToqHoc'Iil B jlOKa3aTer'IbcTBax.

npu oTBeTe rla AOTIOJTHHTCTIE,Hble Bonpocbt Iror(a3a-rl 3HaHHe BCe\ pa'1,:icjtoB Kypca.

Ouesxa "yAor.nernoplrre,'IbHot' Ha 3K3aMeHe BbICTaB rflerctr cryrcHTy. roroprrii:
Aa-r orBer Ha nBa Borlpoca. lonycxaer I{erorlHocru u npo6elr,r n Qopral,,.rupoBKax. He }ra-
pyruarcutle o6uteri norr4KH paccyN4eul.rri.
npl{ oTBeTe Ha AOIOnHIITeJILHbIe Bonpocbl IIoKa3a,T 3HaHLIe OCIIOBHbIX nolrqrufi u Hau6o,,rec
BaxHr,rx 3aKoHoB npotpaMNrbr Kypca.

oueurca "uey,qon,relBoprrreJrr,Ho" BbrcraBJrfl erct cryAeHTy. xo'ropt ui :

tlpu orBere ]ra Bonpocbr l1otlycKaer rpy6rre oruu6xr.r.
orBeqa-s Ha ilorro;rHHTelrbHbre Borrpocbr. AcMoHCTpHpyer c),ulecrBeHHbre rrpo6e_rrur B .lHarrrr_

,x.
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