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1. HEJIA OCH
Hensva  ocs
CICLMATHACTA UAYTHOH
CTPOMTCs OOIEenHIKeHE
BBIPAOATBIBACT  Crienud
OKa3BIBAIOTCH BeCHhMA |
HUPOKOE (UITKO-MATEN
TEeXHUIECKAE HATPABIIEH
3alad K APYTHM, WCKATH

IPOPECCHORANBLHOMN MOG

3apaym UCTpHIL)

® TeoperHvecKas
OPHMEHTHPOBATLCH B IO
BO3MOMKHOCTH MCTOJIL3OH
CHELHANLUBHPYIOTCS;
e (hopmupoBaiue
NPAMEHMMOCTH  PA3IHYH
CTCTIEHL JOCTOBEPHOCTH
MAaTEMATHUYECKHX METOL0
®  BRipaboTka MpH
(pM3EKH, TOMOTAIONIIX CT
®  O3HAKOMIICHEE ¢
HEYalbLHEIX HABBIKOB 11D

(QH3HIECKUX SIBICHHHA U 0]

2. MECTO JIMCIIHT

Baxmas rens Buicon
Merogax ee ImosHalus,
JOCCTHKEHHH DTOH ITeJIH.

Jucnuuimna

HEPBOM B BTOPOM CEMECT])

Wsyuenne nucunrig

IIKOJILHOM (PU3UKY & TAKIK

Jns yeuentroro ocsog

PA3IEIbl BLICIIICH MaTEMAT

PEHNS  THCUMINIMABL  «Du3ukay Asmasgercs ofecoeucHue Oyayl

HA U Celumanbhas noaroroska. [locnenosarensnoe usyuenne (hu;

IL

MaTHYHECKOE Oﬁpil’:‘;OBaHHC, MOTYT CaAMOCTOATEILIO OCBAHBATE HO

HIILHOCTH CTICHUATHCTOR B YCIOBHAX YCKOPCHIIOIO PA3BHTES. TEXHH]

OKE HAYIHCH W TeXHUYECKOH uHpOpManumm u obecneunsaontas

q

« D
npodeccronaneHoll  obpa

OEHUA JUCIIUITINH b1

(pmsudeckod Gaszoif, Ha KOTOpPOH B BBICIIGH TeXHMUeckod

3

HYeCKHN METO,T MBINUICHAY, {l)M3H'LIeCKyH) HHTYHITHK), KOTQ

JIOOOTBOPHBIMH H B HAPYTHX Haykax. CH@]'.LI/]&JIHCTBI, MNOIYHHB

WA, YCIEUOIHO ]JElﬁOTElTBIB HHX, JTEI'KO IICPEeXOIHTL OT PCIICHHUS O]

HeCTaHJAPTHRIE H HETPaguUOHHBLIC IIYTH, 9TO 0COOEHHO BaYKHO

HHEL.

MOArOTOBKA B OfIaCTH (MUK, HO3BOIBHOIAS GYIyIIHM HHKeHE
AIds HOBbIX (PUIUYECKUX ITPULLMTIOB B TeX 0BMacTix, B KOTOPBIX

HAYQHOTO MBIIIICHUSI, B YACTHOCTH MPABUITEHOIO MOHUMEHWS IPal
BIX  (DM3AYIECKHX TOUATHH, 38KOHOB, TCOPUH M YMEHHS OICHHE
Pe3yIbTaToB, TIONYYEHHBIX € TOMOIIBIO 3KCTICPHUMEHTANLHEIX |
B HCCIIETOBALHAS,
FMOB U HABBIKOB PEIICHUM KOHKPETHBIX 3a]a4 W3 pasHBIX obmac
yACHTaM B JALLHEHITEM pellaTh HHKEHEPHEIE 381441,
Ty,;r_:eu'rclm C COBPEMCHHON Hay4HOH annapaTypoil n BRIpaGoTKa v I
PREUCHIA SKCIICPUMENTANBILIX HAYYHBIX HCCICTOBALNMA pasilkiyH

TCIKH TIOTPELIHOCTEN n3MepeHuif,

LIMHBI B CTPYKTYPE OIIOIT BO

W3HKa» OTHOCHTCA K Oasosodt wactu Grnoka bB.l  ocHOBH
30BATCNEHOM mporpaMMer. MsyueHHe AMCIIMILIMHBI TPOXOANT
ax.

50 TPEIIOJIAaracT HaTMIAe y CTYLNEHTOB Mpodnbix $a3oBblx 3HAH
e (DYHAAMEHTANBILIX 3HALMH TTO MATEMATHKE.
HESL Kypca (DU3MKH CTYACHTAM HE0OXO0IMMO 3HATE COOTBETCTBYIOM]
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6. GYyHKIWM KOMILIL
7

8.

3. KOMITETEHL A
OCBOENMA JUCTIY

[TocnepoBarensHOE

(III(ISH'LICCK}’EO HHTYHIHIO,

ClennamacTsl,

CaMOCTOATENLHO OCBAHEY

HEPEXOTATE  OT

HEeTPEIVMIMHOHALIC  IIYTH

CIHCLMAIHCTOB B YCIOBH

KOHKPCTHBIX Y3KOCIICIIHA

B pesyipTare ocl

KOMICTECHIH VI

CHOCODHOCTRLID K Ca|

1S
KAPTHHY MMpa Ha OCHOH

CIOCOOHOCTRID

nayx u Matemaraxy (OIT
CHOCOOHOCTLID
X0e  IpoeccuOHaThH
MaTeMaTHHeCKHi anmapd
crocobHoOCTL 00pad
(CITK-5);
cuocofHOCTHL K IO
sagaauoi merojmre (1K

B pesyianrare
CICIIYIOILHUE Pe3yILTATRL

1) 3narn(OITK 1 ):
dQyHpaMenTanEHble ¢F
(DUIAKK; TUCIIEHHBIC 110D
OCHOBHBIC 3AKOHEI |
(DUINICCKUX MOICNEH, &

IPUMEHCHMS Ha IPaKTUK

Huddepennpan:
VHTerpaisioe u
AT THYECKAS ]

BIIeMEHTEI BEKTO

Huddepernmann

DIEMEHTE] TEOPH

110J1y497

PETITCHITS

BEI1]

yHOC MCHHCIICHHE,
HECTICHHE,

eOMETPHS U JIMECHHas anrebpa.

PHOTO analisa.
CRCHOI0 IICPEMEHHOI0.
HBEIC YpaBHEeHA,

1 BC]JOF[THOCTEH A MaTeMaTHUECKOU CTATUCTHEN,

| OBYYAIOLUET'OCS, ®OPMUPYEMBIE B PEFYJILTATE
ATTJIMHBI (MOJIY J15)

uizyuenue QU3AEU BuipadaTeBAcT crnenuPUICCKUH MeTol, MBILIIEL
KOTOPbIE OKa3hIBAKITCA BECLMa ITOJOTBOPHEIMI U B APYIHX Hayl

BIIHC  LHHPOKOC (])I/] JUKO-MATCMAaTHYECRKOC 00 paszoBatre, MO

Th [OBLIE TCXHUMECKHE HATPARICIIHA, YCITCIIHO paﬁoT'dTl:- B IHX, JIG
QUIIMX  3amad4 HcKalrtb HECTAHAAPTHERIY

K PEIMeHWO IPYyIuX,

uTo  OCOBEHHO BAKIO JUTI  npodeccroHaILHOH  MOOMILHO
[X YOKOPEHHOI'O Pa3zBUTUH TEXHWKH, KOI)a AMOPTUZALMS JTOCTHUIKE]

MLILIX SHAHUH IPORCXOTUT YPE3BEYaiHO OBICTPO.
BOEHWMS JUCLUINTMHLL 00 yqarormuies nomKen o0namarh ciaemyroLL

Mooprausanmm 1 camoobpasosanuro (OK-7);

MICTABIISITL AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH Hayd
€ 3HAHWA OCHOBHBIX NOJIOKEHWH, 3aKOHOB M METOJIOB €C1ECTBCH
K-1);

[BJATH CCTECTBEHHOHAYMIYIO CYLIHOCTE TpoOJeM, BOZHUKAFOILM
Ol NCATENBLOCTH, UPUBICKATL AT MX  pemeuus  (pusi
r (OI1K-3);
HTBIBATE M LPEICTABIATE JAHHDBIE SKCTIEPUMEHTANLUBIX HCCIEI0Ba

OBEIEHHIO H3MEPEHMI M HCCNEUOBAHUS Pa3TMUHLIX 00BEKTOB

B
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obyaarmuiica  QOJBKCH  JIEMOHCTPUAPO!

OCBOCHHA  (PUIMKH
oOpazoBaHus:

ARAYCCKHAC TIOHATHS, 3aK0OHbLL, H TCOPHUH KIACCHICCKON | COBpEMEH
SITKY BEIMYHH, XapakTepHEe AN Da3nuHbIX Ppa3ieion (I_)HBHKH;

i TPWHOMIEL, KOTOPLIM TOAYHHACTCH NOBCOCHHC pz{a}1006pa3
TAKKE, BLITEKAKIUME M3 ITHX 3aKOHOE CIEACTBHI H BO3MOMCHOCTH
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TEOPECTHYECKHE MCTOT
HPHIIIAITBL TIOCTANOBRKH 3

OCHOBHBIC METONLL KON

OCHOBHLIC NPUHLRITEL

HCTOPHIO pasBUTHA (1]]"1

BKIIAg OTCHUCCTBCHHLIX

2) ¥Ymern(OlIK-3):

MOHATE  NOCTABICHHY

NoCTaHoBKAx (pyHIAMEHT]

IIPOBOIUTE (PUSHYUECKY
nprodpeTaTh HOBBIE H

IIPOBOAUTE  DKCHIEPUN

UHPOPMALMOHIEIX U
COMOCTABJIEHUS PE3YITHTA
WHPOKO  WCMONB30B]
Pa3sTHTYHELX BHOAX JESTE
IIPAMCHSTE HAyKOEMK]

o0IaCTH (DUBKUKY U B JPY]

3) Baaners(OlK-5;0K-
TEOPETHUSCKAMY METd
MATEeMATHYECKWAM ArIr

(iETNIH
METOAMA aHAIIN3A 1 |
annaparoM HHTCTPaL

du3uKe, TeXHIKE, IKOLON

METOMAME HCTOIL3ON
drznke;

HABLIKAME paboTLl B
IIPOBENICHHUST  (hU3MICCKO
OIIBITA W COMOCTARICHMS

HABBIKAMH CEMOCTOST
U PEIICHUS CILOXKEBIX U H

bI ITOCTPOCHHUS PETICHMS PasHOOOPA3HBIX 3344 110 (PU3HKE U METO/Y
KCLIEPUMEHTOB B (PU3IKeE;

LI TepHOH PUINKY,

Chssy (PUSUKA C IPYTHMEA HAYKAMHY;

3HUKH;

U 3apyOEKHBIX YUCHBIX B PA3BMTHE (H3MKH.

o 3aavy, B

AVILHBIX K IIPHKJIBIHBIX d}HiSH‘IE:CKIrE[X 3aatuax;

OPHACHTHPOBATLCH

[ aHATH3 TIPAKTHYECKUX 3a/ay;

LY HIILIC W IPaKTHYCCKHC 3HAHNA, Onypasdsch da MCTOObI tl)I/IH-HKH;
00paboTKy JHaHHBIX
KOMITBIOTEPHBIX  TEXHOJIOIHH,
TOB TCOPHUH H DKCIICPHMEHTA,

b HAYYHYIO, CIPABOULYIO JIHTEPaTypy, HHTEPHET-WH(OpMaLuL

ICHTREI H ¢  HCIONL30BAHHCM

Jenark LPpaBHUIIBHBIC  BBIBOUDLI

BHOCTH;
"X 00TaCTIX UPOQECCHOHATEHOM AedTeILHOCTH,

V):

JaMi Kypea obwelt Qu3axm;
APATOM COOTBETCTBYIOIMM  TEOPCTHYECKHM MCEToAaM Kypca o0l
cleHus 3a1a% 0o GUsnKe;

THEKES,
amdst KOMTIBROTCPA, HHTC}_’)HCT-'I'CXHOJ'I()T'[/]ﬁ [Py peImeHud 3alaq

cospeMenol guiuyeckoll 1abopaTopuu, METOAUKON ITOCTAHOB
PO SKCIIepUMEHTA, HABEIKAMU IPAMOTHOH obpaboTku pe3ynmb
MX ¢ TEOPCTHYECKUMHU JAHHBIMM,

sNL10M paboTEL; HABBIKAMY OCBOEHHAS BONbLIOro 00bEMa HHpOPMAS
FCTAHIAPTHBIX 3 1atT.

'T:J:‘(]B

bl K

KIACCHYCCKHMX M COBPEMCHHBIX

COBPEMEULIBIX

H3

1€ TEXHOJIOTHH M IIAKeTHI OporpaMm A/ PENTeHA IPHKIaIHBIX 3alaY B
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4, CTPYKTYPA U COAEPKAHHWE JUCITAIIJINHEL
O61mas 1py10EMKOCTE TUCIIMIIANLI COCTARNIeT 11 3auBTHBIX ¢THHHII (3%6uacon)
CTpyxTypa AUCIHHITHHB
Buuel yuebuoit paborsl, | O0meM !G?Opl\{bl TEKYLIETO

Ne Paznen BKJIIOHA CAMOCTOSTENLIYIO yueOHOH | KOHTpOIA, Gopma

n/n JAC LTI H B paboTy CTYACHTOB M paboThi. ¢ | NPOMEKYTOHHOT
(Tema) £ TPYLOBMKOCTL(B Hacax) [PUMEHEHHEM | aTTeCTaluH

g|| 8 WHTEPAKTHBHbI
e ID
2 g X METOAICE( B
2l “yacax/ %)
© w s
g | o T !
£ . 8 = !
= R oG o= | -
= |CE2E BF  I%
5 BEge Z9R B
R =1 - H - | R R
| MEXAHHKA |1 |[1- |14 |8 |18 40 | 110425 | Peirumr-
7 'KoHTposbNe]

2 CCHOBBEI 1 |8 |16 |6 |14 44 10/25 Pefirunr-
MOJIEKY AP 15 KOHTponL Ne2
HOK |
GHU3UKA U
TEPMOJHMHA
MHUKHU

3 DJIEKTPO- I [|16-|6 4 4 10 3,5/25 ! PefrHnr-
CTATHEA 18 i KoHTponb Ne3
Bcero 3al™ 36 |18 |36 90 | ]23,5/25 3aueT ¢ OUEHKDH
cemecTp _

4 DJIEKTPOIU |2 ||1-5 10 |6 18 40 8,5/25 | Peiituur-
HAMUMKA KOHTposbNe]
KOJLELAHH |2 jl6- |16 |6 14 20 9/25 Pebrmaer-
AWBOJIHLL |13 - KOHTPOj1b Ne2

6 OTITUKA 2 |14-110 |6 4 30 15/25 PetiTunr-

' 18 | KOHTPOJIB Ne3 |
Bcero 3a 2% 36 |18 (36 90 22,5/25% Dkzamen
cemMecTp
Htoro 11,2 72 6 |72 180 46/25% Jauer ¢
! | i OLEHKOH/3K3aMeH J




HKCTIEPUMEHT, TeopUsL. By
U BJIMSIHWE TEXHHEN HA P
GHU3UKE ¢ ApYTUMA HAYKS

2. HexoTophlc CBEIg

TemarnueckKHH IVIAH JHCHHANIRHLI
I, Mexanuka

ier (przukn. MeTompl PU3HIECKOTO HCCIIEMOBAHMS: OTIBIT, TUIIOTE3A,
LKHEHIINE 3Tallbl 4eTopud GU3HKY. Posib (PU3UKH B PASBHTHH TEXILY
wuBnTre QusnKi. PONb GU3MKY B CTANOBIEHAHA HHAKEHEPd, CBASE
MU, YCIexu coppeMenyoil Qpu3mK.

M M3 MaTeMaTHKH. Pons MaTteMartnky B H3YHUCEHH IIJHBMJ.{H. (DyHK"

W WX 1pou3BoUHER, MHATG
huzdecKuM 3aa9am, 3]
BEKTOPOR, YMHOKEHUE L
Judidepeninanpiese ypa

3. Knaemaruka 1oc

rpuposanue, O ¢MBICITE MTPOU3BOLHON M HETEIPANA B MPUJIOKEIUN
TCMCHTEBL BCKTO]JHOE: aHI‘eﬁpm: OTIPEOCIICIIHE BEKTOPA, CIOMKENNHE
KTOPOB, AU(PPEpeHUUPOBALAE BEKTOPHBIX BEILUUNH.

HeHMs!, DIIeMEHTAPHBIC CBEACHUS U3 TEOPUN BEPOSTHOCTH.

CYITATCIABHOI'O JMBHKCHES. KrHeMATUKA KaK pasmen MEXaHUKH.

MexaHuuecKoe TBHIKEHY
(gacruna), Cucrema oTcy
OTHOCHTEIBHOCTH [ anuir
THHEeHHOES yexopenue. 14
YIIOBBIMU KULEMATHYIEC)

4. JugamMuKka 1ocry

£ Kak pocTeiimas Gopma JABKKCHIS MaTepuu. MaTepuanbias TOE
eta, Mueprnmanpieie cuctempl otcueTta. Paguyc-gexrop. [puurmm
251, Tpacktopust. Pamuye xprBu3uLL tpaekTopun. JInHeHHAL CKOpoCT
HrEHIMAIGHOE ¥ HOPMAIILHOE YeKopeind. CBs3h MENKLY JTHHCHHLIM
KAMK BCITHIHHAMH. HOCT}"H&T@JI]:[JOC JBHIKCHUE TBCPIOro Tela.

[TATeNRHOrO ABMOKCHUS, JuiaMuka KaK pazaen MeXaluKy. [lepBbiil

3axed HEFOTOHA 1 LLOXATY
HOHATHE CHITbL, MACCE! W

ero IpuMeHUMOCTH, Henl
CKOPOCTE ¥ yekoperue. (
MaTepHaNbHEX ToueK. L]

5, Bpamatennsuoe o

16 MHEPLUANBHOM cucrembl oTcyeTa. Bropol saxou HeToHA 1
mMIy.bea. Y paBhenne ABIKCHUs. TpeThii sakon HpoToHa 1 npefe
HEPLMAIBHBIC CHCTEMB] 0TCICTA. ADCOMIOTHLIE I OTHOCHTEIILHBIC
‘bl uHepran, Learpobexknas cuna. Cuna Kopuonuca. Cuacrema
CHTp Milepriny (LenTp Mace). TeopeMa 0 ABHIKCHUM LELTPa HHEPLUIL.

BHJKEHME TRBEPIOro TEJIa. LlonsTre adCOMOTIOTO TECPAOTO TCIIA.

Moment cuiil, MoMenT
MOMEHTOB (CBA3E MOMEH
JIBMGKCHNS TBEPLOTO TEJ
Bparnaronerocs TBepluor

6. 3AKONEl COXPaLe

vy sea. Moment urepian, Teopema Illreitiepa. Y pasrerne
ra MUMITYJIBCA C MOMEHTOM CHIIbL), ¥ PABHEUUE BPaIuarellbHoro
OTHOCHTENbLIO HCMOABKIKION ocy. KuHeTryecKas aHeprus

b Tena. upockonmaeckuit sdhihext, CBOOOIHBIC OCH.

1yig. SHAYSHUE M CONEPIKAHNE 3aKOHOB COXPAHCHUS B MCXanuKe. 3al

COXPAHEHHSS HMITYITBCE.
COXPAHENHH MOMEETE UM
CBa3b MENKIY TOTELIHA]
HEKOHCEPBATHBHELE CITH
KonceppaTusnas B Adce)

7. DaeMelTE Mexal

D (HOPOAHOCTE MPOCTPANCTRA, Peak THBHOS ABHIKCHHUE. 3aKOH
mynsca. M3oTponug mpoctpancisa. Pabota, sHeprus, MOIHOCTE.
BHOM suepryci u cumoi. [TousTre cunonoro nosst. KoHcepraTHBHL
1. 3aK0M COXPAHEIUS FHCPruy B Mexanuke. OJHOPOIHOCT: BPEMEHH.
ITIATHRHAS CUCTCMAL.

R xikocTel ¥ rasos. Obmye cBoHeTBA JKEIKOCTEH U Traz0s.

YparHEHHE ABMKCHHA B
HEPA3PBIBHOCTH, Y PABHE
Tedenue BIAZKOMI KIAIKOC

Tr

dbopme Ditnepa, |lone cxopocTel, maamy 1 TpyOKH TOKA. Y paBHeHH
mre bepuyium. CucreMa ypaBHelui razouHaMuKA. BI3KoCTb.
it @opmyna [yaseiins. Jlamuaapuptii @ TypOyJIEHTHBLA PEKUMDL
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teernst. LIuprymamms cy
wHpKocTax ¥ razax. Teoy

8. DneMelTsl Creny

opocTi. [ToTeHIHAlbIOe W BUXPEROE ABMIKEHAS. JIBHKESHUE TET B
rema JKyKoBCKOro.

ATBHON TEOPHH OTHOCHTEILHOCTH. i[p}‘l HUHIT OTHOCHTEIIBHOCTH

Oitriureiina. Pons ckopo
Jlopenna. Jlopeuneso col
BaanMocBsi3b Macehl 4 Of
SHEPTHEH U UMITY.ILCOM Y
MCKAHUKH. :

IT. Oy

9. _M{)J'[@l{'\,"JI}I[‘_JT—I(}-K@i:@TH‘]GCK&H Teopud WASaTkHOIO 1834, OCHOBHBIE TIOJIOKCHUS

CHOBLI MOJEKYAPHOH (PH3HKM H TEPMO/(MHAMHAKH

cru cseta. [locrymar nocTosHCTRA copocTH csera. | Ipeobpasorany
(pallenre JUIMHB] ¥ 3aMeUIeHIE BPeMCHY, PelATNRICTCKIH HMILYIIE
ieprun. Jedext mace. DHeprus casy. COOTHOMCHUE MEIKILY [10JIHO
racTHIbL. I paHATIA IPUMEHIMOCTH KIACCHUeckoi (1bI0TOHOBCKOMH)

=

M()J',".eKy.l'.[}IpHCl“].(“.ﬂ[:'[t’iTI/’[‘I(‘!
MaxrpoCKOTIHUYeCKHE 11ap
TOJIKOBAHUE TeMITEPATY]
UIEATRHOTO ['a3a. 3aKoH
TOUKH 3PEHAA MOJIEKYILA]
KHHETHUECKON TEOPUH.
Meuneneena) .

10. DneMenTRL KA

tKOM Teopuu BerrecTsa. MuEKPO- 1 MaKpOCOCTOTHUA CHCTCMDL.
AMeTphl. [TOHATHE BIeanbHOr0 rasa. MoJeKyspio-KuHETHYCCKOe
Bl Uuciro crenenell cBoOO MBI MOJIEKYIIBI. BHYTPCHHSIS SHCPI UL

3a C

PaBHOpACIIPCAEIEHHS SHEPIUH TIO CTENCHAM crobopl. [laBnernc ra
hLO-KIHETHHECKOH Teopri., OCHOBHOE ypaBHEUUEe MONCKYIAPHO —
/PABLIEHUC COCTONHISA MICATHHOIO I'a3a (ypaBHenue KnamneipoHa -

CHUeCKO cTarueTHKU. JInHaMAYECKHE U CTATHCTHICCKAS

3AKOHOMEPHOCTH B (hH3H
MPOCTPAHCTBO, PazoBas
CraracTHyeckoe yepels
abCOIIOTHEIM 3HAUCH HAN
Pacnpenenenne bompum

11. Peanngeie 1a3pl
nep-Baanbea. Mzorepmsb
cocTosiHME. BRYTpeHHss]
U TIONMYYEHAE HUSKLX TeM

12. CpodcTea sKH

ke, CTaTUCTHYCCKUI METO HCCIICA0BAHMS CUCTCM, PazoBoe
rouka, (pazosas guckixa, [ToaaTre 0 GyIKIMA PACHPENENCH L.
crue. Pacnipenencnue Makeseluia (pactipe/IgleHAe MOJICKYJL II0
[ cropocTi). CpeHue CKOPOCTH MOTEKY)L, bapomMeTpryeckas Gopm)
hra. Pacripenenenue Makcgera — bonbLMaHa.

| Cuiiel MEXXMOTICKYILSPHOTO B3anMoueiicTBus B Tazax. Y pasieHue b
peanpHoro raza, Meracrabuisrbie cocTosmmst. Kpuruueckoe
9HEPTUS PCANbLIOTO raza. Dhhekt JLroyimt — Tomcona. (CHKIIKEHNE T
neparyp.

cocTeji. XapakTepHeTHKa KAMKOLro coCTOsHI, CTPOSHHE HKHAKOCTEH.

Bioxaui mopanok. Los
sxuakocT. Dopmyira Jla
Cwmauusanne. Kanammp

13, Cro¥icTBE TREP

epxHOCTIOE HaTswkeHye, CIIThL, BOSHUKAOIIME Ha KPUBOI NOBEPXH
nraca. YCJIOBHS PaBHOBECHS HA MPaHMIE JBYX cpell. Kpaepol yrom.
HEIC STRJIEHHS.

MpIX Te. AMOP(HDIE U KPUCTAINIAHECKHE Tena, KpueTaniyeckasn

pewerka. Janeaui mop

KpHeTaniax. Auukme Ky

14, daszoBLle paBH

oK, Ynpyras u IacTudeckas aedopmary, 3akoH I'yka. HedexTs
UCTATIIbL.

hpecys 1 (hazopble mepexobl. (daszbl BELeCTBa. ¥ CIIORUA PABIOBCCH

daz. UcuapeHue B KoL
Knaysuyca. Dazoras u

15, Duementsl TE0

aTpaMMa (LuarpaMma cocTosaus). Tpoiuas ToHKa.

i cTokHoBei. [ToHATHe CTONKHOBSHUS. YTIPYroe H Heympyrog

CTONKHOBCHUs. [TpHuelr
ipobera. [IpwHLHAIT JeTe

hHOE paccToanne, Paccesnue gacTull. Cpeusas JnuHa cBOOOTHOIO
UIEHOTO PaBHOBECHS.

1.

BaH-

4308

ercanus. | [JapIcHre 1 KPUCTAITH3ALMAS, Y PaBHEHNC [Knanetipoua —

DCTH

[ B




16. Sitements Qusitcckoii kKunetnkd. Lorsue 0 pusiiecKol KHHETUKE. HepaBHOBECIBIC

cuereMbl. Bpems pelaxcauny. SBIenus mepeHoca. Tuddysuas. Kosddunpent mudQysui.
TernonpoBoIHOCTE, K02

KoapdpuiuenT Ba3KOCTH

17. llepsoe Hagano

hpuEenT TENNOMPOBOIHOCTH. BaskocTs (BHyTpeHHEE Tpenue).
JlunamMugeckas 1 KUIEMaTHIeCKad BA3KOCTD.

repmorrHamMpEy. CTaTUCTHISCKIH 1 TepMOJ_‘LHH&\MH‘ICCKHﬁ MeToAbLL

TepMmouHAMHICCKas CH

TIOHATHSL: BHYTDCHHA IJHCPIA, paGOTa, TCILIOTE, (I)OpI\*f'}/JU/Ip()BKH TMEepBOTD) Havala

TEPMOTUHAMWKU. Y PABH

TEILTOSMKOCTH EICAIBHArO Ia3a oT Bua npotecca, Gopmyna Maticpa. PaGoTa, coRcplIacMa
razoM TPy M30Tporeccay. INTanbUisd (TeoBas Gyukmus). AnnadaTHHecKuil IPouecc.

TeroéMKOCTh TEEPIbIX

18. BTopoe HAYATO

sTema. TepMoauuamMuueckiit rpouece. OCBOBHBIC TEPMOMNHAMHITICY

PHHE [ICPBOTO Haana TepMOIHHaMHIKH. TennoéMKoCTh. 3aBHCHMOCTD

TCIL,

TEPMOIHHAMHAKYL PapHOBECHBIE H HEPABHOLECHBIC COCTOSTHHA

cucTeMbl. OOpaTHMBIC 1

BrOporo Hauana repmopHamuky, [akn Kapuo u ero KIIJT, s upieaisHOTO rasa. 1emioRple
JABUTATENH ¥ XOJOAIBHEIE MALIAHLL. Maxcamanpaeiid KIJT rernnoBoro JBUrarTes. DHTPOTIKAL.
Crarmernieckuii Bec (TqPMOTMHAMIYECKAs BEPOATHOCTD). SAKOH BO3pACcTaHmA SHTPOLITH.
CTETUCTIMECKOS TOMKOFAHIE BTOPOro Hadama TepMOAUHaMUKH.

19. DmeMeHTL Teopr 1o, CKanspHbie i BEKTOPHBIE MOJLT B (PU3HKE. ["paguent

neobGparamble mponeccsl. Kpyrosoit 1ponece (nuk). QopMyTHPOBKH

111, DuekTpuYecrB0 M MArHCTH3M

CXanApHOro most. J1use
["amumeToua (OUeparop

VHTErPansUBIC TeopeMbl.

20, Hanpsréngoc:

PTEHIHs BEKTOPHOTO N0, POTOP BEKTOPIIOrO MOJIA. Oreparop
«rabmay). Oueparop Jlamaca ( «ralmmacuany ). Hexotopeie

B ANEKTPOCTATUYCCKOTD NOJLT B BAKYYME. Z)HCK’L])PI‘{GCKHJ‘;I 3apsi.

CoxpaHeHue ¥ MEBAPUAHTHOCTL 3apiia. Tuckperrocts 3apsaaa. 3axon Kylona, [Tongrne

CKTPOCTATHYCCKOI on

ons. CUIIOBbIE TUIAY (JIEHWY Hanpsokensoctd). [Ipuunmmn

KHE

CYIICPTIO3 KK AEKTPO

CaTrueckux mose, TIoTox BexTopa uanpsikenoctd. Teopema [aygea

T ATEKTPOCTATHYECK]
dopMa Teopembl I'ayces

21. Hoterrpmal 21

1o TIOJIs B BAKYYME M €8 CBi3b ¢ 3aKonom Kymora. Hudpepennnanyaas
. [Ipumenenue reopemsl 'aycea Uit pacteTa rlonei.

ST POCTATHYECKQIO TTOJIA B BAKY vue. PaboTa cuil 2IeKTPOCTaTHYECE

tons. Hypryismuust Halt
BNEKTPOCTATHYECKOIO T
o, Totednman. PasH

snekTpoctaTHueckoro oist. Ypasuenne Jlamaca. INCKIPUHECKHI IATIOND. DTEKTPIHECKH

MOMEHT [IUTIOJNST (o)
cHIL, JICHCTRYIOTHH Ha
IMEKTPUUECKOM ITOJE,

22, SnekTPUYICCKd

PTKEHHOCTH 2/IEKTPOCTATHYECKOTO O, Porop HanpsayKeHHOCTH
oust. [ToTermansaoets (KOHCepBaTHBHOCTE) BIEKTPOCTATHICCKOTO
0CTh MOTeHIMAnB, CBA3L MEXKTY LIOTELITIAIION U HAIPMKEHHOCTEY

e =

(EHBIE MoMeHT). [loTeHTnuan 1 HarmpsKeHHOCTE TTOJIT TUITOT. Mome
IO BO BHCLIHCM DIECKTPANECKOM TT0J1e. JHEPrus U0 B

¢ I10JIE B JU3NICKTPHEAX. CpoQomHkie U CBA3AHHBIE 3aPAIb] B BELIECTBEC.

Croporne sapsipn. [
MEKTPOUHAS | OPUECHT
[TonspusoBaHHOCTE (BS

ILGTT H}'JJEI'SOBE[HH(.)CTH C [HOBESPXHOCT HOWU OIOTHOCTLIY TTOJIIPH3 AIHMOHHOIC 3apaid.

JISPHEIC ¥ HETIOISIPHEIC MOJICKYIBL. THTILL AUIICKTPHKOB. Honnas,
A\LHOHIAS TIoMspr3aii. [Tomspu3yeMocTs MONEKYJIbL.
grop ronmapusauun). OMHOPOJHAS 1 HEOIHOPOALA LONAPUIALHH. Cpazp

Oro

H'T -



Jusnexipriaeckas BOCIIpP
[aycea muist DIeKTPUYECK

UIIYKITHST) B JH3TIEKTPHK
HAIPSOKSHIOCTH 311EKTPH
HIEETPUYECKOTO 10T Ha|

23, DneKTpHYCcKoe

re. JluniekTprueckas TPOUUIAeMOCTh CpeLl. Bprducienne
YECKOTO MOl B JUNIEKTPHKe. ['panudible YCIOBHA A

[0Jie TPOBOAHMKOE. Pactipeenchie 3apsioB B MPOBOLIHHMKE.

IEKTPOCTALAUCCKOE TTO
“NpOBOJTHUK-BAKYyM ™. O
sampTa. Meron u300pa

ek TpOEMKOCTE YEIMLE

DekTpUYecKaa SHSPTAd

CHCTEMDL IIPOBOLIHKOB 4

ILIOTHOQCTL JHEPTMMIT SIICK

24, Hocrogun i 2]

[ICKTPHYUCCKAE CEOHCTBA IPOBOAICH 0O0IOUKH. HCKTPOCTATHHIEC
eunit, |’ panndHble YCIOBUS Ha TPaBMLE “IPOBOTHUK-UEIICKTPHK .
HHOT'O [IPOBO/HHKA, CUCTEMBI TIPOBOJTHUKOB I KOHIEHCATOPA.
CHCTEMBbI TOUCUHLIX 3apsioB. DHEPIMA 3apsKeHHOIO IPOROMHAKA,
| KOBJCLCATOpa. DHEPTUA dIeKTPOCTATHYECKOro noJs. OOLEMHAs
TPOCTATUHECKOTD LIOTIS.

[EKTPUYCCKUN TOK. XapaKTcpnch:u BICKTPOCTATHYECKOTO TOKE!

IIIOTHOCTE TOKA, CHIIA Tq
PasgocTs 1I0TCHUHATIORB,
SIEKTPOHHAS TEOPHS DIIE
uaddepenmmansHon (o]
Oma 1t Heo AuePoAHor
HIEKTPOHUHON TEOPHH 31

25, DaeMe el (hu3

k2. Y CIIOBME CYIICCTBOBAHMS HJIEKTPHYEcKOro ToKa. CTOPOULHC CU
HATPSIKEHUE, SJeKTPOIBUIKY AL CHITA (DC). Kinaccuueckasn
KTPOIPOBOMMOCTH METAINOR, 3aKous OMa 1 Jxoyms-Jlenma B
hwe. Sakorsr Oma u Jlxoyas-JlenTa B pHTerpaIbHoR hopme. 3aKoH

CKTPOIPOBOIUMOCTH.

MUCCKOM AIEKTDOHUKH, DNeKTPHIECKI TOK B BaKyyme. DICKTPOHH

spMriccud. Pabora Beixoa
HOEM3ANFN ¥ pekoMOIH
norpsanua. HecaMmoceTos
aMIIEPHAS XapaKkTepHCTy

26. Ilmasma. [Toms
TITa3MBI, DIEKTPOLPOBO
skpaHupoBaara. 11masM
BricokoTeMIieparypHas
CHHTE3A.

27. MarumTHoe 110

h S1EKTPOHOB W3 METAIUTA., DICKTpIIcckuil Tok B Tase. [Tpoueccs!
hruau, PaGora wommsarmu., [loTeuian MORN3a#n. Y IapHas

[TeTBHBIT Ta30BEH paspa. CaMoCTOATCNLUBI ras0RbLE paspill. Boj
K4 Ta30BOTO paspsaa. Buabl pazpaios.

e o masme. Crroco6nl co3aanus 111a3mMbl. KBasHHCH TPATEHOCTh
roeTs mrazmMbl. JleGaesekuit paguyc (aebacsekad JUIIHA)

"HHAg yacTora. HuskoTeMieparypHas (Ia3ma 4 ¢e IPUMELICHHIE,
miasma. TIpobiiemMa oCyImeCTBICH A YIPABIICMOTr0 TEPMOANCPHOTO

e B pakyyMe. 3axon AMmepa. MarauTHasg WHALYKIHL, 3axon buo —

Canapa (3axoH buo — Cq
MAarHUTHEIX ToJci. Cam
MaruATHBIH MOMEHT. M
ose, MarHataoe noiae
PHAYKITAY, 3aKOH IIOJTH
paryyme, [IppMenenue
JUTAHHOTO CONCHOMIA 1
amizep. Buxpesoe 1nose
MarsnTioe mosxe Kax P

28, JBryKelne 3ap

BAKOHA JOMHOTO TOKA JUId pacHerTa M ArHATHLIX noJier. MarauTHoc 1

PTSTUBMCTCKAN D PeKT,

SOKCHIOM YACTHUTIBL B BNIEKTPAYECKOM ¥ MATHUTHOM LIOJIX. Jpmikenn

OMEHT CHJT, AeHCTRYIOUTHH 11d PaMKy ¢ TOKOM BO BHEIITHCM MartuTE
NpsAMOTHLEHHOID W KPYroBoro Toxos. HupKynauas BEKTOpa Mariu
)ro Toka (TeopeMa 0 WHPKYJIAIMA HHTYKIAH MATHATHOTO 1oJIs) B

Topouaa. MargmnTioe p3auMOIEHCTBHE TOKOEB. E}.[HHHIlEl CHIIBL TOKA
MRMKYIIEroca 3apiaia. -MLIBklpHaHT'PI()CTI} BHIEKTPUHISCKOTO 3apdga4.

3aPSUKEHHON YACTHILE B 3
Dddexr Xomma, Yeropuy

NEKTPAMECKOM 1 MarHuTHoM noiutx, [lorstue 06 BIEKTPOHHON OLTHKE.

€A 3aPSKEHIBIX A CTHIT,

HUMUMBOCTE BEINCCTBA U € 3aBUCHMOCTD OT TCMIEpaTyphl. Teopem
OrO LOJS B JUDJIEKTPUKE, DIICKTPUISCKOE CMENIEnUe (AMEKTPHICCKS

PpaHMIE pasaend “THBICKTPHK — JMIEKTPHK . Ceruerodnek rpruKm,

1€ BEHYTPU U CHAPYIKH ITPOBOYIHAKA. ['paHUYHLIS YCIOBHS HA MPaHA

b yuactka neun. [Ipasuma Kupxroda. HelocTaTOMHOCTE KIIACCUHICCT

papa — Jlamiaca). [loFsTHe MaruMTHOTO TTOJLA. [lpusrm cynepiiosy
a Jlopenua u cuila AMiiepa. BUTOK ¢ TOKOM B MArHWTHOM HOJC.

p s
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29, Marmmrroe 1o

kB BewecTse. 1IOHATHE MATHETHOIO MOMENTA ATOMA. M[HKPO" H

MakpoToku. Momnexymapy
BOCIIPHAMUYMBOCTL BELIE(
0 I PKYISATIAA HAITPSIKEH
noJs B BewecTne, Maruy
BEMIECTRC. | paHuyHbe ¥
marHeTukor. Touka Kiop

30. DnexrpoMarguT

iBie Toku, Hamarumvenocrs (BeKTop HaMarHMunBanus ). MarnutHa
T8a ¥ €€ 3aRUCHMOCTh OT TEMITEPATyPbL, 3aKOH TOTHOTO TOKA (Teop
HOCTH MArfUTHOTO TI0NA) B BermecTre, Hanpsu€HocTs MATHUTHOT!
TIas MPOHUIACMOCTE Cpeibl. MHyKUMA MATTIMTHOTO OIS B

JIOBM I MATHATHOTO TIOJIS HA Ipanyue pasiena ApyX cpes. Tunn
u. JlomeHEl [Kpupas HaMarHuuuBanus.

mas paayknas. Onuir @apajes. Marautasi notox. 34C HHEIYKIA]

OcroBHOM 3aK0H BIICKT]
DUEKTPOMATHWTHOR HHIY
BIIEKTPOHHON Teopun. 1]
WHEYKTHBHOCT. (YK
Slienue B3auMHEON HHOY
OOBEMHEAS TIOTHOCTE 3H

31. Mexannueckue

MArHUTHOH mipryKiud (3akon @apanes). Buisol OCHOBHOTO 3aK0H4
KIHY U3 34KOHA COXPAHCHUSA DHEPIUH, & TaKKe HA OCHOBE

asnmo Jlenna (zakou Jlenna). SABneHNe caMOUH Y KIIWH,

WBHOCTH TMHHOTO conenonia. ToKM 3aMBIKaHuA U PA3MBIKaHHS 11¢
KUy, BaammHas HEIYKTHBHOCTh. JUEPIHS MATHUTHOLO L0/,
CPTHF MATHUTHOLO 1TOJIA.

1V. KojacOannuy A BOJTHLI

koneGanns. CroGobe (COGCTREHHEbIE) i BEIHYKASHHDIE KoTeDanu

TTorsitue 06 aproxonebanusax. JuddepeHunansHoe ypasueHue TapMOHUHeCKIX KoneOami iy

ero peluenye. XapakTepy
AHI'aPMOHIYECKOM OCIIH]
konebannit, CroxeHne o
MeTo BeKTOPHOH auarp

cTMKM rapMOHnYeckux konedarui. [lonarue o rapMOHUUECKOM 1
tgTope. M30XxpolHOCTE KorehaHuii,. JHEPTus rapMOHAIeCKIX
MPHAKOBO HAIPABICHHBIX (CKABIPHBIX) TAPMOHITCCKIX KoJiebanuit
avmMblL brerusa. Closkerne B3auMII0 HePICHINKYILIPHEIX (BEKTOPHF

rapMorvdeckux koneGanuit. Gurypsr JInccany. JupdepcHnuansuoe ypaBHenme 3aTyXaolly

Kosebanui ¥ ero pereny
Jlorapudmuecknit nexp
Judpepentmansuoe ypa
[Py BEIHYKICHHLIX MEX3
KpuBbie. COOTHOIISHHE Mg
pescxance. Criektp xomued

32. MexalgJeckue

EMELT 3aTYXaHus U JOOPOTHOCTh K0J1eDATCNhHONU CHCTEMBbL.

BHCHYE BLIHYKICHHBIX KOJeOaHMH M ero peleane. AMIIUTYAA U ¢
Hudcekux Kojebanuax. Mexanuucckuil pesoHaHe. Pe3oHarcHbie
sy (pasaMy BRIEYIKUAOIIEH CHITBL M CKOPOCTH TPKY MEXaHIHYECKOM
baLLUl, TOHATHE O Pa3ToKCHUN Dypne.

2o/l MexanusM 06pasoBaHus MEXaHUICCKUX BOJH B yNIPYIoH Cp

[ Ipogonsubie 1 nonepedl
BOJTHBI M AX XapakTepuc]
TIPUMEHUMOCTH, Da30Bds
[TorsTHE O KOTSPEHTHOC!
3BYKOBBIX BOJIH. Y ILTPa-

33, DneKrpoMaruul

I[BIe BOTHEL BOIHOBOC YpaBHEHKE ¥ €TO peruenne. 1'apMonIecKie
uKA. Y aapupie BONHEL [TpUILUT CYyNEPUO3UIHA BOJIH ¥ IPAHHMIA €1

u. Uarepdepennms sorn, Crosane Bonust D(dext Jdowepa s
¥ MHPPA3BYKU.

uole konebarms. Juddepennpmansiioe ypapHenue konctanui B

konebaTebHOM KOUTYPEe
BNCKTPOMATHWTHEIX KOJIE
JNEKTPOMATHUTHOIO KO
koHTypa. luddepennmal
pereane. AMIIMTY A i
KoneOaTe/1bloM KOHTY Pe
TOK.

o ero pewenune. Juddepenyuaisnoe ypaBHEHNUC 3aTyXarouX
Gauuit u ero pewenue. Yacrora u Ko3Q(PULUEHT 3aTyXallUd
cGanus, JlorapuMuUUecKnii ICKPeMEHT 3aTyXauus ¥ J00poTHOCTE
ILHOE YPABHCHHUE BRIHYXKJIEHHLIX STCKTPOMArHATHBIX Konehanuil u
(haza Lpy BEIHYIKACHHBIX SICKTPOMATHATHBIX KoJIcOanHusx, Pesoran
| PesoHaHCHDIE KPHBBIC JITA HANPSDKCHUA W CHIIBI Toka, IlepeMeHHbI

(e. Anieproaaueckuit mponece. HactoTa 1 KOOQQUITACHT 3aTyXaHNs,

51
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34, BnexTpoMarHuTiLe BOIHBL DapageeBekas U MAKCBCIIOBCKAS TPAKTOBKY SBICHHUS
JMCKTPOMArHUTHOM MHAYKIIHK, TOK CMEINEHHS. DIleKTpoMarHuTHOC TTone. CUCTEMa ypaBHEH
Maxkcremta, Boimosoe ypasHEHHE IUist 9JIeKTPOMATHUTHOLO 11015 1 ero permenye. CKopocth

pacIpocTpateH s JIEKT]
BoaH. Bexrop [lofeTwr
Hyarpamma HaTnpaBIeHH|

JNMEETPOMATHHTHBIX BOJIH|.

35.P ACTIPOCTPAHCHNE CBETa YEPE3 1AMy OBVX CPCIT, SHCKT'pOMaTHHTHElH IpHpoaa

. MMnyabe sneKTpoMarauTioro nosist. ManyueHue TUIosst.
cti. Dddexr Jowiepa ang saekTpoMarHuTHbIX 3o, lkana

VY. OnTuka

ceeta. [Ipurowm [Nofiren
OTHOCUTENRHEIH MOKAZAT
I'eomerpuvcckas onTHKa
HHCIPYMELTL.

36. Mirepdeperyiys]

Ce. 3aKOHBL OTPAKEHNS W MPETOMITEHWs. AOCONIOTHBIA 1
v nipenomienud. [lonuoe payTpendee otpaxkerne. CBETOBOILL
Kak IIPefesIbHbI clryuall BonoBoil ontuky. Ontudeckue

cBpeTa, MOIiOXp()NIE].’l'H'-.LGC[{HG H HEMOLOXDOMATHYSCKEC BOJIHEBL.

[Ipyanun cynepno3unui
KOTEPEHTHOCTL, BpemMi u
KorepeHTHOCTH. OTITHYCC
HHTCPPEPEHITMOHBOH Kap)
paBHOTO HakmoHa, MHOT(
WrTepdepomMeTpHl.

37. Judpaxuus cpe

H HHTCHCHBHOCTE IIPH CJIOKCHWUH CBCTOBBLIX BOJIH, Bpeme[u—[z’m
JIIAHE KOICPeHTHOCTH, HpOC'l‘p‘d[—I(!-'['BeHHaH KOTCPEHTHOCTS. P Ay
Kafd JUTHHA TTIYTH. OnTtuuccxast Pa3HOCTL X004, Pacuer

myuacsas naTepdepennus. CriocoOol 0/yIeHp I KOTEPEHTHBIX TydYeh

ra. Ipuan Trofirerca — @pewrenst, Merton 30H Qpeneds.

IIpaMosuneiinee pacripog
KPYTJIOTO OTBEPCTH M K
Crmpans Koprro. ndpa
Jlugpaximornas pacxomy
Pazpentarormas cnocotino

38. lomsgpuzauus i

Tpanennc ceeta. Judpaxums Opeuenst. udpaxius Operens ot
yrioro aucka. Judpakgust Gperers oT Kpad TOIYILIOCKOCTH,
(s @payurodepa or HeCKOUEYHO JUIMHHON TPAMONA ILE/H.,
iMocTL, Judpakiys oT ofHOMEPHOH AU(pakOIIIoN PEIeTKH.
CTh OITMYIECKHX HMHCTPYMEHTOR. | loHaTie o rojorpadum.

[Monspuzanus ceTa Tpw |
JBOHHOM IydenpenoMiet

kpreTana, [Toyspouinl ¥ IONIpu3armoHE e TpH3MbL. [To/Apu3aTopsl i aHANM3aTOPbL 3aKO!

Matoca. lonyBonHozbie

anmzoTporms. Onrudeckds akTuBHOCTH BemeeTsa. Dpdext Dapazes.

39, TucrmepcHisi CRET

TPETOMITEHIH U 0Tpaskenny. JakoH bprocrepa. lonsgpusanms npu
nu, OOLIKHOBEHHEI 1 HeOOBIKHORSHHBIN yur. ONTHYCCKAs OCh

=5

H H4CTBEPTEBOTHOBRIC NINMACTHHKH. I/ICK)”CCTBBHHEI}I OTITHUECKAs

A, 3aTpyalenus 5 3NeKTPOMarHuTHOH Teopun Makcsemia.

HopmManeaag 1 aiomaisH
JADPAKUMOHHLIT CHEKTPR
byrepa. Llgera ren u coer

]
nadopaTopH
JIeMOHCTpAal

JleX1THOHHO

ast prcnepend. Metoaer Habmouenny gucnepean. |lpusmarnyeckni
1. DIEKTPOHHAS Teopus quciepern ceera. [lornmomwenue csera. 3aK(
TPLL HOIOMIEHNA,

5. ObPA3OBATEJBHBIE TEXHOJOTI'MA

CCMHHAPCKan CHCTECMa 06}"IE!HHH (Tpﬂ,J.IHU,[/IOIII'IBIe JICKITHOHHbBIC
BIG 3aHATHS) € UCIHONL30BAHWCM TMPEAMETOB MY3es JCKITHOHE
M ¥ YCTPORCTB (PUIMUECKOTO ITPAKTAKYMA.

THHBL OT JBYX KOTEPEHTHBIX HCTOYHUKOB, [Tosoch! paBHON TOHH_IPIHEI "

era. EcTecTReHBERIN U HOJTHpI/IBlZ)]32:],]:,'{[-113[1?1". cBeT. CTCICHB MOJAPU3aLHH.

OMAartatTHEIX BOJIL B cpeax., OcHOBHBIE CBOHCTBA ICKTPOMArHuTHRIX

BIX



)

duin

e [lpumeHeHWE — MYJIBTHMEIHA  TEXHOJOTHH:  TIPOBECHWE  JIEKUMOUHBIX | H
OPAKTUYUCCKMX  3aHITUH ¢ WCMOJB30BAHMEM  KOMIBIOTEPILIX  1PE3eHTaLHi,
JHEMOHCTPAKOHHBIX BUACOPONUKOB € IIOMOIIBE KOMIBIOTEPLQIO [POEKTOPA,
DBM u Tengskpasa.

e MuhopMarHOHHO-KOMMYHHKAIMOHHEIE TEXHOIOIMA I MOHUTOPHHTA, KOHTPOJIS
H OUEHKH TeKyiel yueOlol gesTeNbHOCTH CTYICHTOR (MHTepHeT, Skype, yyeduo-
MeToaruceui Kommieke Bnl'Y ua miargopme Moodle u mp.).

e  JIeKUMOHHEIE U TPAKTHICCKUC 3aHATHSI KAK HAYUYHbIE KON()ePEHIAN 10
Pe3yaBTATAN  HOKJIAUOB CLYIEHTOB

® Pa3bop KOHKPCTHEIX CUTYAIMEA

L

6. OILEHQUYHBLIE CPEJICTBA [JA TEKYIODET'O KOHTPOJIA

YCOEBAEMOQCTH, IIPOMEKXYTOUYHONH ATTECTALIUU MO HTOTAM

OCBOEHMA | AMCUMIVIMHBI M YYEBHO-METOIJHYECKOE

OBECHEYEHWNE CAMOCTOATEJIRHON PABOTHI CTYAEHTOB.

Knuuetnuaeckas 54

YacTima Maccolt 1 IRUKETC 3aMeUICHHO TT0 OKPYKHOCTH ¢ IIEHTPoM B Touke O co

CKOPOCTBIO T, YK
MOMCHTA WMILYJTh

—_—

L., HOpMalEHOe |

B

3.Pajmyc —-pexroy
# = (3 sindt)e,

SHCIPHED TOUKH A

4

(&1

N

Bonpocn! st MOATOTOBKH K Peil THHT-KOATPoJI0 Nel
CPTHST BPALIAIOLIETOCST TBEPAOTO Teuia (¢ BEIBOTIOM),
13075 HA PACYHKE LALPABIEHHS BEKTOPOB YITIOBOM CKOPOCTH W,

—
Ld LO OTHOCHTEIILHO TOYKH O, ITPOCKITHI0 MOMEHTE EMITYIILCA Hi OCY

g — i 2
Vn, taprennuankiuoe Wy w momsoe Wyckopenns,

0Cb Bp.

TOYKH, PACIOJIOKCHHON B BEPTHKANBHOH MmockocT XY (CM. pHC.
-+ (4 cos4t)e,. Macca Touxn m=0,5 kr. ONpejeruTh KUHETHICCKYE

paGoTy CHIIBI TSHKECTH HYEPE3 /4 CEKYHI TOCIE Hatala IBHKEHMs.

'




4. MoMeHT uHepIue OH

S5.OMHOPOAHEIT AHCK BPATITACTCS C 3aMC/IEHAEM BOKPYT OCH, TPOXOSILUEH Yepes NEnTp TUC

IDCPIICHINKYIBIPHO TUIOCE
CKOROCTH ;, MOMCHTE HM

6.MatepuaneHas Touka A
H3MEHACTCS TTO 3aK0HY V)
MOIYIIH HOPMEaILHOI'O H

7. Y mMuomenue BEKTOPOR.

8.HeoBek cTOUT Ha Bpall
PACTIONOKEHILLIM TOPH30
a) yM
b) ym
C) MOJ
) ymg

Bribpars np
9. 13 cnnomuoro oIHopo)
gacrs pagmycom R/2 oT g

CTHOCHTCIIEHO YKA3allol

10.3aK0H coxpatetus Mg
11.IToTeanuanbyas SHEP]
3HAYSHUH X YCKOpeUHe I
12. spauiaercst BOKPYy! 1ig
OT Bpemenu { I10 3aKoHy

yuciro obopoTor N 1o oc

13.CBsa3b MeXKAY TOTEHL
14.YT0 HAZBIBASTCH MOMJ
orEneyTeNEHO TOUKA O,

© 5

CPOJHOTO AUcKa (CIVIOIIHOTO TUIHHPA) (C BIEOJIOM).

OCTH DHCKA. Yxazare Ha PHCYHKC HANPABJICHHUA ECKTOPOB :yl'JIOBOﬁ

MYJIBCA Ly, YTIIOBOIO YCKOPEUUs £y, MOMEHTA CHITBI M.

J

-
|~

Ve=kl. rue k>0. I} kakoit MOMEHT Bpemenu | ¢ navyana JTEUKCHUL
PEETEHTHATEHOTO YCKOpeHus Oyty ! pasHeI?

Bexroproe npoussejenye (orpeie/icHIe, CoocoObl BEIMUCICHHAS ).

a101eiics ckaMie JKYKOBCKOrO ¢O CTePIKHCM B PYKax,

HTaneHo. Ecim CTCPYKCHE TTOBEPLYTE B BCPTUKEILILOE IMTOJIOKCHUL, 1
PHLIIMTCH MOMCHT HHCPLUHUH CUCTEMEBL,

SLLIIATCS YTIIOBAS CKOPOCTD,

MEHT UMTTYJIRCE CHCTEMBI HE H3MCHUTCH,

PHBIIATCS KMHETHYEeCKas SHEPTHSI CHCTEMBI,

asILHBIH oTBeT, II0SICHUATE.

MHOro LUITHHAPA paguycoM R cenany nonbii, ylanis BHyTPeHHIO

ci cuMMeTpur. B0 CKOTBKO pas U3MEHHTCA MOMEHT HHEPIIHA Telia

1 ocu?

MCHTA UMIIYJIBCE (C BBIBOLOM).

ST YACTULLL OTHCHIBACTCS BLIpaskeHueM 1J=3 x*-12x. lpu xaxom
ACTHT(BI Oy ET PABHO HYIIHO?

TICIBKHOM OCH TaK, YTO YIOJl €0 TOBOPOTA MEHACTCS B 3ABUCUMO

I . o L = )
p = 2l af — —), rae a>0, b>0, Halitn MOMEHT BPEMCHW T, 8 TAKKE
TaHOBKH,
WANLHOM sHepried U crio# ( ¢ BEIBOLOM).

FHTOM UMITYIIECA? YKa3aTh Ha PACYHKE BEKTOP MOMELITa UMITYJIbCe
) TAKOKE €TO TIPOEKIUUIO Ha 0Ch 7/

BUIKETCS 110 OKPYKHOCTH paanycoM R, Eé TaurenuuaneHoe yCKoper

Ka

11

o~

STH




15 Ilnardopma B Bupe 1y
m=14 sun”', Ha Kpato 111

) § » ) . | 'l. 3 ; P
WIaTGOPMBI, 9acTOTA BRIPOCTA 10 Np=25MuH . Macca uemorcka 70 kr. OnpeeauTh Macey

riaTGopmMel. MoMeHT UM

16.3aK0H coxpaHeHHs UM
ITOT 3aKOH Ha Senmne?
17. 910 Ha3bIBAETCS MOME]
CHITEI OTHOCHTEIBHO TOYT

%

18.32BHCHMOCTE KOOPUHL

z=0, rue a,b, 1 M —- KOHCT
a) OIpEHCINTh Paguyc- BEKTOP #, CKOPOCTD © M yckopele M qacTHIEL

b) malite ypanrenue

19.1eureprmabnbe Che

UHEPLEH (C BEIBOJIOM).

20.YxaxnTe HalpasiIeHu
YIIORAs CKOPOCTL PUPOCKOTa . [ToscHurh peneHnc.

21 . Martepranbras TOYKA

CKOPOCTRIO ¥y [ PAeKTOp

HampaBicHa «Ha "acy. [l
BPEMEHU MOMEHTA CHIIBI

22.Teopema 0 IBUACHUN

CKd BPALLAETCs TI0 HHCPITUH 0KOJIO BEPTUKATBEHON OCH ¢ 4acTOTOMH
aT(popMBI CTOUT HeNOBEK. KoTa wenoBek mepeuen B HCHTP

CPIMM YETOBEKA PACCYUTATE KaK I MATEPHAITbHOR TOUKY,
MyIbca (C BBIBOJOM). Lipn Kakux yCIOBUSIX PCalbHO BRIMTOMHACTCS

HTOM CHIIBIY YKa3aTh Ha PHCYHKE HANIPABICHIHE BCKTOPA MOMEITA
‘7 0. VKa3aTh TAKKE MOMEHT CHIILL OTHOCHTENLIO OCH Z.

ar ABHKCHWS TaCTHILL OT BPCMCHI UMCCT BH| X‘:bSi]Z]wt, y=acoswt,

HHTLI.

TPACKTOPHH JacTHO kL.

TeMBl oTederd, ADCONMIOTHRIE M OTHOCHTENRHEIC CKOPOCTH. Cunmsl

£ YIIOBON CKOPOCTH IIPCIICCCHU MUPOCKOTIA W, ECIIA H3BECTHO

%)

gacTHIIA) Maccoi mOpoeHa o1 YoM ¢ K TOPH30HTY ¢ HadanbHC
15T TIOZIETA JIEKUT B BepTHKaisHol miockoeT XY (cM. puc.). Och 2

perebperas CONPOTHBIEHUEM BO3TYXA, HAWTH 3aBUCAMOCThL 0T
TAKECTH M, ICHCTBYIOWETO HA HACTULLY.,

HEHTPA HHEPIUH (C BBIBOAOM).

i



23 Kakue IyHKTH CIeAyIpero YTBepkaeus clpasemuBpl? MoMEHT WHEpLUK TCa
OTHOCHUTENLHO OCH BPAMICHHA 3aBHCHT OT:
a) OT NMOJOKGHUS OCU BPaIICHNU,
b) or MOMCHTa CHILL
C) OT MacCHI Tena;
d) or YIIoBOTO YCKOPEHUS TelA.
24.Teno maccoi m=0,1| kr 6poIleHo ¢ [1LKOTOPOH BLICOTEI B TOPH3OHTAIILHOM HANPABICHUH CO
E?ZI OTHOG wrenbﬂj

ckopocThio 20 m/c. HalTh MouyIIs IPHPpauens MOMCHTA UMITYTbCa TE/ 1A

Tourn Gpocannud 3a nepspie 5,0 ¢. ConpoTABICHNCM BO31yXa MPCHEOpets.

25.Cransproe UpOoN3BCAHHE (OIIPENIeeHE, c0co6 pacuera).

26.HanmcaTs ypaBHEHHE |[I3WKEHNS I Tejld Maccol m, 1a KoTopoe NeHCTBYET Cuia
COIIPOTHURIICHILA, IIPOTIOPIHOBAILHAT CKOPOCTH.

27.Epycok ABUKETCS BAQILL IOPH3OHTAILHON MOBEPXLOCTH TI0A AHCTBHEM IIOCTOSTHHOM 110
BeJIMUMHE CHITBT, HALPABIEHHOM noj yIIoM ¢ K ropu30HTY. Koo(idurment Tperus MEKIy
GpyckoM M TioBepxHocThio paser 0,25, [Ipu KaKkoM 3HaMEIUH YT O yCKOPCHUE Opycka BLOJI

[l

MOBEPXHOCTH Oy AeT MaK¢uMalbULIM?

28.YpaBHCHUE MOMCHTOB., YPaBHEHHE ITHAMAKA BPAIMATENILHOTO ABHKEHIL OTHOCHTE/LIO
HEMOUBHIKHON 0cM (¢ BEIROIOM).

29.Copmynuporats tegpemy Hlreitnepa.

50.ToHKUE 0MHOPONBIH cTepIKeb IMMANON L MOMKET BpaniaTees BOKPYLD I'OPH3OHTAIBHON QCH,
NIPOXOIAIICH Uepes KOHEL CTEPKHS HePHEHIMKYIAPHO eMy. CTePIKeHDb OTKIOHMIIN Ha 90 O'L
TIONOKEHUs PaBHOBECH M oTiycTHM, Onpenenuts CKOPoCTh VHHKHETO KOHLA CTCPKILT B

MOMELT ITPOXOACTCHI PARITOBCCHAL.

31.YT0 HasLIBacTCs MOMEHTOM UMIYIBCA? YKa3aTh Ha PHCYHKE BCKTOP MOMEHTA HMITYJILCA
OT= e TEIIEHO TOUKK O, [ TAKKE Cro IPOEKITHIO 11a OCh Z.

°©

—

Tl




32.Teao BpaLacTas BOKPYT HEMOJBMIKHOW OCH TaK, “ITO YICMI Cro rnoBoporTa MCHACTCA B

—, e >0, b>0. HafiTe MOMEHT BpeMelin

3aBHCHMOCTH OT BPEMEHH t 110 3aKeLy @ == 2 af —

T, 8 TAKKE Tucyio 00opoTeR N JI0 0CTAHOBKH.

33 MomenT HIePIIH TOHKOTO 0JHOPOAHOTO CTEPKHA OTHOCUTENLIIO OCH, IPOXOISIIIEH Yepes
KOHEILL CTEeP3KIs (C BRIBOJIDM).

34.YacTuua Maccoil m JBMIKETCH 3aMEIICHHO TIC OKPYIKHIOCTH ¢ IeHTpoM B Touke O co
CKOPOCTBIO ¢, YKa3aTh HY PUCYHKE HAlIPABICHHS BEKTOPOB YIIIOBOW CKOPOCTH ¢, MOMCHTA
HMITYIbCA Lo OTHOCHTENHHO ToukH O, IPOEKIHIO MOMEHTA HMITY/IECE HA OCh Z L z HOPMAJILHOE

¥, TAaHTeHITRANbLHOE W || ITOTHOS W/YCKOPEHHAL.
N

0Ch Bp. 5]

35.Cuna ¢ kommouetrramit (3, 4, 5) H nprnoxkera x Touke ¢ koopunaramy (4,2,3) M. Hadrey:
a) MOMENT CHIET AF OTHOCHTEBHO HAYATIA KOORUUHAT,
i

b) MOj1yiE BEKTOpA \.-‘1 |

¢) IPOEKLMIQ Ea OCh Z MOMEHTA CHIILI M.
36.BbIMECIen e MOMEH T MHEPITAN CTEPHHS OTHOCHTEIIEHO OCH, IIPOXO/AIICH Yepes eTo KOLeIl.

37.JIueK BpalaeTes PABHOMEPIO ¢ HEKOTOPOH YIIOBOH CKOpOCTLIO 0. HaunHas ¢ MOMEHTa
ppeMent t=0, na Hero AeficTByeT MOMEHT CHJI, IPAQUK BPEMEHHON 3aBUCHMOCTH KOTOPOro

npecTaBneH Ha pucyHkd. Hapucyiite rpayx, npasUiibHO OTPAXKArOIMM 3aBUCHMOCTE MOMEfITa
UMILYTTECA OT BPEMEHH

t 1,




38.ChopmymapoBate Teo
OTHOCHTENLHO OCH, IPoOx

39. Y10 HazeIBacTes MOME
OTHOCHTEIILIIO TOMKHY 1D, ¢

1

(8]

40. JarrcIMOCTD KOOPIH
2=0, rne a,b, 1 © — KoHCT
a) OINPEeNcIATE P

b) maiiTu ypapnel

41 KoMIoneuTnl CKOPOCT|

vy=asinmt, v;=0, T a 1 o

o

YTOJ o MEKIY ¢ 1 W,

42 MarepranbHas TOHYKA

[‘pi-l(]}-ldK 3aBHCHMOCTH TP

TIOMCHEHTEIRHOIO Hallpas

pery Llrelinepa, BoluncacHHe MOMEHTA HHEPITHA CTCPIKHS
YFUTITICH uepes ero TeHTp Mace.

HTOM UMITyJIECa? YKa3aTh Ha PHCYHKE BEKTOP MOMEHTE UMITYJILCA
L TAIOKE S0 'Hp()EBI{LlI/IK) Ha OCE Z.

HAT ARMIKEHUS YACTULLI OT BpEMeN uMeeT By x=bsinmt, y=acosot
SIGUNEI _

| TMYC- BEKTOP T, CKOPOCTh 1 U YCKOpelue [/ 9acTHIlhL,

IME TPAEKTOPUU YACTULBL

M UACTHITEI H3MCHSAIOTCS CO BPEMELEM 110 3AKOHAM V,—arosmt,

—

) — KoHCTanThl, Haltti Moy cKopocTH [v), yekopenu:d Wi, a Taky

M HBEOKETCA IO OKPYKHOCTH €O CKOPOCTRIO v, [a pue. 1 noxasan
CKITHY CKOPOCTY i OT BpeMEHH ( T —eAMHUUILIA BEKTOP

TeHHs, ¥, — IPOEKLMs ' 1A 910 HanparicHue). [Ipa 5ToM BeKTOp

MOJHOrO HANpasleny Hy puc. 2 uMeeT Haupasienre a)4 b)3 ¢)2 d)l OtgeT noAcHN]

M T
b P S
_________ / \\ Y
4 3 2
®
0
t
puc. 1 | / puc. 2

43 Tlentp mace ( mHEpUNY

M

Bapuanm 1

1. 3anucare oCcHO
MOMEKYIAPHO-KHHETHYE

2. Kakos emblen 4
pacrpefeneHus?

e e

1). Teopema 0 ABMIKEHMH LENTPa MacCC.

Bonpocn! k peliruHr-KOHTpOAI0 NoZ
DACKY AN PHO-KHINETHHIECK AN TCOPHH HACAJNLHOTO raza
H HAYAJA TEPMOIHHAMIH

Bapuenim 2

1. YTo HA3BIBACTCA YKCAOM CTEIIRHEH
oROOO/bI MEXAHHUECKOH cHUeTEMBI?

2. KakoB emblcil yC/IOBHMS HOPMHPOBKH
(yHruuY pactpensnenns?

BHOE YPaBHEHHE
CKOW Teopuy,
YHKLHM

KC




3. Hanucats Gopyyny olpeieieHn
CPETHETO 3HAUElMs HEKPTOPOH BeJIMUHHLI X,
3HA% PYHKUUAIO pacTpenenenns f(x).

4, Teno HepexonyT u3 cocToanus 1 B
coCTOAHKME 3 OfIMH Pa3 MOCPCICTBOM
npougcca 1-2-3, a apyrqi pas 1-4-3. B kaxou
TIPOLECCE H3MENEHHNE BIYTPEHIEH SHCPTUH

Gonbue: AU 3 UM AU 437
I'a3 npeabHLINA,
Pl 2 3
* 4k
1 4
' Vv

9. Yemy paBHo YYCIO CTeneHek
coBoan At Monekyar CO; ¢ yuerom
KOMEBGATENLHOTO ABHKEH IS MOMEKY?

10. B nByx cocyuiix npyu KOMHATHOH
TeMTIEPATYPE XPAHWTCSI( 110 1 MOJIIO Ta3a. B
MIEPBOM COCYJE Td3 COCTOUT M3 OUHOATOMHLIX
MOJIEKYJL, & RO BETOPOM 1- 3 ABYXATOMHEIX,
Onpenenyurs OTHOUISHHE BEHYTPCHHHX
sneprai aTux rasos Uy UL

Bapuanm
1. Copmynmpogars Teopemy Laycea
AU BEKTOPA ]_;.:‘
2. Harmcars rpaguuHbie YCJa08us Al
HOPMAJIBHBIX COCTABJIAOILMX BEKTOPOB
HATTPSKCHHOCTH 1 3JICKTPUYCCKOro
CMEIIeHMs| Ha TPaHKLe [IBYX JUINEKTPHKOB.
3. B uBM CMBICIT PIEKTPOCTATHHECKON
3ALLATHL?
4, Yemy paBed N1PTeHUMAN B UCHTPE
3apSKCHHOrO KOJTbIA flo?

5, [Toaas sapaxdaHan chepa
OKPYKEHA CHEPHHUECKAMH CILOAMH
[MBIIEKTPHKOB (CM. PUEYTIOK)

3. BeipasuTs BepOATHOCTh Hepes
(yHKLMIO pacnpeuenems.

4, Tello NEPEXOIUT U3 COCTONHYA | B
COCTOAHUE 3 OJHH pa3 [IOCPEACTBOM IPOLISCCa
1-2-3, a npyroit pas 1-4-3. B kakom uporecce
W3MENeHHE BHYTpeliHer sneprun 6onbwe: A U
oa WM A Ug3? Tas uneanbHbIA,

| 1 4

-
i

v

9, Tlpu Kakux yeaousx (1o p u 1) ras
MOYKHO CUWTATE FASaIbHLIM?

10. B 1Byx cocyuax npy KOMHaTHOWH
TEMIICPATY[C XPAHUTCA 110 1 MOTIIO Taza. B
MEPBOM COCYe I'd3 COCTOMT U3 OJI0ATOMHbIX
MOJIEKY], & BO BTOPOM — U3 TPEXATOMHBbIX.
Onpee/ uTh OTHOICHHC MOJIAPHBIX
TEIUIOEMKOCTEN 3THX [a30B [PH NOCTOAHHOM
obveme?

Bonpocel K peATHHr-KROUTpOI0 No3
VIEKRTPOCTATHKA H NOCTOSHHBIH TOK

Bapuanm 2
1. ChopmyMpoBaTs TCOpeMy
[aycca aia BeKTOPA D,
2. [anucaTh rpaHyyHbIe YC/I0BKA 1714
1

TANCSHIHAI bHBIX COCTAB/IAIOLIX BEKTOPOB E'E

1
" DT HA rpaHuLe pazaelia ABYX ANJICKTPHKOB
3. HamucaTs BbipaieHUs A0 II0THOCTY
SHEPTHH JARKTPUUECKOTO 1014,
4. Yemy paBHA HAIPSZKEHHOCTD B IIEHTPE
3APSDKCHHOr0 KOJbLA Lo?

5. TTonast 3apsikcHHas cepa OKpyKeHa
cepPUUECKIMM CIIOIMU IUATEKTPUKOR {em.

PHCYHOK)
Py g=1
/= g
£=3 /"*\ \
g=1
Y




IocTponT: 3aBMCHMOCTE

HAIPHKSHHOCTH OT Palik

6. OBHUeCKUE CM
MPOHULIAEMOC T CPEITD]

yea £i(x).

BICTT JTMONEKTPHUECKON

7. Uto Takoe 3MeKTpo/BUKYLIas cuna?
8. Cchopmymuporgrs 1-i sakoH Kupxrod)

9. 3amMcars 3aK0l
thopme.

10. CyTh kKnaccu4eq

TEOPUM DNEKTPOIIPOBOJIH

11. PaccummaTs Luy

F 110 3aMKHYTOMY KOHT]

Oma B NOKAJILHOT

KOW 3/IeKTPOHHON
MOCTH METANJIOR,

KYJULIAIO BEKTOPA
py ABCDA u

CIENnaTh BRIBCALL O NOTEHLIHAIBHOCTH TOJI,

A .

12, llo uznecTHOH
noTeHIrana Q(r) nocTpq
3ABMCUMOCTL MOMYJIA [

3aBHCHMOCTH
HTh KAYECTBEHHO
MpsiKeHHOCTH L(7).

Bapuanm |

1, Packphirs 1101
MHAYKINASA, €8 CMBIC.
2. Copmyupor

ToKa jist BekTopa 5.

arue, Maruuraas

AHTH 3aK0H NOJHOTO

Bonpocs! & peiiTanr-kouTposo Ned
Marnuraoe moae | AIEKTPOMATHHTHAS HILTY KUHA

[MocTporTh 3aBUCHMOCTB NOTCHUHAIA OT
panuyca ¢(r).

0. Du3MUECKUI CMBICI BEKTOPA

NOJEAPU30BALINOCTA 2

7. Yto Taxkoe HampskeHue?

8. Cdopmynuponars 2-# 3akon Kupxroda.

9. 3anmcars 3axon JHroyns—Jlenna s
JOKaNBHOM hopme.

10. B uéM COCTOHT HEAOCTATOUHOCTS
KJTACCHMECKOH 3JICKTPOINON TEOPHH
SNEKTPOIIPOEOTUMOCTH METAIIIOE?

11. PaccunTaTh HUPKYJSIMIO BEKTOPA £ TIg
3aMKHYTOMY KOHTPY ABCDA 1 clienaTk BbIBOJIE]
0 MOTEHLHMANLHOCTH 11OJIA,

12. 1o u3BeCcTHON 3aBUCUMOCTH MOLYIIA
HANPSIKEHHOCTY Li(7) TOCTPOUTh K a4eCTBEHHO
3aBUCHMOCTD TTOTeHUMANa @r).

Bapucmm 2
Cpopmynuposamis.
1. 3akon buo u Capapa, ero (usryeckni
CMBbICI.

2. 3aKOH MOMHOIO TOKA Jig pexropa 1.




3. ChopMyTHpOBEHTS IPAHHYHBIC 3. I'paHUYHBIC YCIOBUA /sl HOPMATILHBIX

L e e s COCTARJIMOLUNX BCKTOpOs B u H

cocTaBIBIOWMX BekTopds B u H .

4, Yemy paBeH MATHUTHBIH MOMENT 4. Yemy paBeH opOMTAJIbHBIA MATHHTHbIH

puTka ¢ Tokom 17 Kyna pu nanpapnen (cu. MOMCHT 72, JJICKTPOHA C 3dPANIoM € H

PHCYHOK)? cKopocTbio D 7

Vkasarh ero HanpasiaeHue (M. puc.).

| Ll
< h__i_—.tQ _ {Jr V\th’—&;
7 2 T

5. B uiéM sakmioHpeTes sSBJICHAC 5. MBnenye caMOHHIYKIMK U
SNEKTPOMAIHUTHOW MHIYKLUHH, YOMY paBHa B3AMMOWHOY KL H, MX IJC.

DCY Chopmynupoailp upasuio Jlenua.
6. 1Ipopoasias NepeMbIuKa JABKSTCA BAOIb
¥

6.ITposoiiiasa nepeMLIvKa )_[BH}KC’ICISI NPOBOIIIICH paMKH CO CKOPOCTLIO U B

E/OJIb IIPOBO/AILEH PANKH CO CKOPOCTEIO L MarHuTHOM 1one 1 . Ykasarh HanpagieHne
E MaruuTHOM 110jie B | [Ykazatb MHIY KLIHOHHOTO TOKA.
HATPABISHUE HEIYKLMPHHOI'O TOKA.

-._@;}743______ : " T
D ? ‘ |

|
7. Jlan rpadpuk umeHeHns 7. Jan rpath MK U3MEHEHHS MArHHTHOTO
MATHUTHOIQ MOTOKA OT|BPEMEHH, [IOTOKA OT BPeMEHH,
f¢]
” /"‘\
napabonaa ¢ r , b PR
/ﬂ/ / ™
BRLUIUHO v /,,




Kax msmensercs senudyuna 2C

3.|l{:‘KTpOMHFHHT'FIUﬁ AHAYKUMHE CO F‘}[’Ji"‘.,-l\r’ICI-[iE!M‘?1

[MocTponTs rpaduk ={¢).

8. lpsamoyTolipHbIi NpOBONOYIIBIA
BHTOK JISSKHT B TIOGKOCTH ¢ ITTHHHBIM

PAMbBIM NPOBOOOM, MO

KOTOPOMY INporeKaer

ToxK|].

BuTox tanyT snpdro, [Tokazatsh

}lﬂ.ﬂ.]}aBJl.EHMS}. '1‘01(2]., I'lH,HyI_l]flpOBal'H"]OT‘O B
BUTKE, B CHJI, HEHCTBYHILIMX HA ero IERYIO U

Npapyro ¢ropoHsb!

9. Hemy pasHa LMPKYISILMS BEKTOPA

HaupsicyHHocrH H o
KoHTYpY? Ha pucyHke 1

BAMKIYTOMY
oxasaHbl: | — Tokm

TMPOBROIMMOCTH, I— MO CYJBIPHBIC TOKH.

Lo T |
2 T
1\ /
e | et
/ i S I
Koumyp 7 |

10, Ipupopa (peppomarterusma.

Bapuarm 1

1. Yto nazeiBaetcs
rapMOHMYECKOTO Komneda

(hazo#
7

2. Kaxosa pasHoctp a3 npyx

MaATHUKOB (BTOPOTO OTI
(cM. pucyHok)?

Ceigeiis
il |

o

Kpatinee nonomxcrie

IOCHTENLHO MEPBOro)

Ll

=i

2]

=

llocrpours rpadmk 3apucumocta 3C
3NEKTPOMATTIUTHOR HHILYKLMHY OT EpemMeny £{1),

8. [pamoyroaniblid MPOBOOYHbBIH BUTOK
JISHKUT B MAOCKOCTH € ATHHHBIM [IPSIMbIM
TIPOROJIOM, O KOTOPOMY HIpoTekaeT Tok I,

I}'
r—p

Burtok taHyt snpaso. ITokazats
HalIPaBieHUs TOKA, HHIYIMPOBAHHOIO B BUTKE,
W CHJI, ACHCTRYIOLIMY HA £1'0 JIEBYIO U 1IPABYIO
CTO DUI 11,

9. Uemy pania IMPKYISIINA BEKTOpa
MarHMTHOM MHAYKLUHH 10 3aMKHYTOMY KOHTYDY
1 .

fma

h

i

/ i . A
(T f s
4

1]

AL

10. Tlpupona aMaMarneTnsma.

Bonpocsl K peiiTHRr-KoNTpO. 1o NeS
MexanngecKue KoIe0ANMA B BOJHELI

Bapuanm 2

1. Yro nazniBaeTes LHHOH BOJIHEL
BOJIHOBBIM UHCIIOM?

2, Kakosa pasHocTb (a3 IBYX MagTHUKOR
(BTOPOTO OTHOCUTENLHO NEPBOra) (CM. PUCYHOK)?

222

ZA%QL
4

=i

i Kpatinee ?)

NoADHEHUE

';MZ



3. Touxa y4acTBY§T B ABYX B3AMMHO

HEPHNCHAUKYITAPHBIX KOJ
urypa Jlnccaxy y(x) ng

y = 2c08T¢,

4, Crnommre rpady
rapMOHHYECKHX OLHIIAK
KonebaHus paBHbIX [CPH
1o §ase OTHOCHTEIILHO [
AMILTHTY B! COOTHOCHTC
KonebaHne rapMoHUHeC
YACTOTA CJOIKHOTO KO

5. Hano nanpasne
uacTuil. Iyma apukercs
BIPaBO)?

AT

6. Harmeare quadd
YpaBHEHHC 3aTY XAty
pemenne. KakoB cmere)

3ATYXAHUS, HOOPOTHOCTHY

7. JlaHOo ypaBHSHH

Y=A . sin2n(#/T-x/}), rie

IOIOYKUTENBHBIE BCITUYH
OTMCBLIBAOT BONHY. Hem
BOJIHBI?

8. Yro Takoe dazg
TPYIINOBAsS CKOPOCTE BOJ

9, Yro nazbiBacTe
BOJIHT

10. Ilepuon koned
masTHuka pagen 7. Mac

pOanuax, Kakas
TYHACTCH, €CIH

i/ 2).

YCSCKH J1Ba

DBO HAMPABISHHbIX.
0/10B, HO CMEIIEHHbIX
PYr Ipyra Ha T,

t kax 3 ;1. bymer nin
unm? HeMy paBHa
hanna?

HUE CMELICTTHISA

BOJIHA (BNSRO,

pEpCHIIHANLHOS

KoJebanyi 1 ero
Kosdchuyuenra

€ BOJTHDI

A S

HbI, KOTOPLIE

/ PABHA CKOPOCTh

Ras CKOPOCTh,
1H?

1 naTepdepeHumei

AHUI TPYFKHHHOTO
by MagTHHKA

yeenuanau B 4 pasa. Kak usmMeHUTCs nepuoi

konebaduit?

1. DnekrpoMarsut

3. Toyka y4acTBYET B IBYX BHAMMHO
HePLEeHAMKYIPIBIX Konebanuax. Kawas durypa
Juccaxy p(x) monyuaercs, eciu

[y =2cosmt,
1x = 4-COS(TU' . n).

4. Cnosxure rpaduyecky jsa
rapMOHHYSCKUX OHHAKORO HATIPABICHTHBIX
koNeBaHM, ¥ KOTOPbIX UACTOTHI COOTHOCATCS KK
| : 3, aammumaTyast kak 2 @ 1. byner nu
kosieGanme rapmonnueckum? Yemy pasHa
4acToTa CAoKHOro Konebanua?

5. Jlano HanpasieHUe CMEeL1eH s YacTHIL,
Kyna npmkeres BojHa (BIEBO, BIPABO)

NSNS

6. HanucaTs BONHOBOR YPABHEHME,
TMosicHUTE €ro CMBICI

7. CMeienye 4acTuil cpefbl B [LI0CKOH
feryiei 2ByKoBOIA BOJIHE BLIPANCACTCS
cooTiowenueM & = &, - cos(or — kx). Haitu
CKOpOC’I"b CMELlISHH YaCcTHLL B 310H BOMIIE.

8. Kak ofpasyercs ¢rosias BoaHa?
Onucars 68 XapakTepHbIe 0CO0EHHOCTH.
Haumcarh ypaBHEHHE CTOAYEH BOMIILI,

9. Kak ofpasytorca OucHusa?

10. YTo HA3bIBACTCA MEXAHHYCCKUM
PE3OHAHCOM, PE30HAHCHOM HacTOTOH?

Bonpockl K peliTHHr-konTpomto Neb

nas npupoaa cseta, [punun 1roiirenca. 3aKoHb! OTPaKSHUL 1

npeoMIeres. AGCOIOTHE 1 OTHOCHTCONLILIH oKasaTe/w npenomienns. [Toimoe By IpeHHee

orpaskerue. CBeTOBOJIBI.

2 KOTCI}GIITHOCTB U MOHOXPOMATHYHOCTE CBCTOBBIX BOJIH, BpCM CHHAS KOTCpeHTHOCTE.

Bpems 1 JUmHA KOIePEeHTHOCTH,




4. TTonocel paBHOM TONINUHLL B PABHOTO HAKJLOHA.
5. [IpocTpaHCTBELHAS KOIEPEHTHOCTD. Pajiyc KOTepeHTHOCTH.

6. Dlpmauun liofirenca — @perens. MeTtox  30H Dpenensa. [IpamonuHCcHHOE
pactpocrpagenye csera, Judpaxums Opereis Ha KpyrioM OTBCPCTHI U JIACKE.
7. Dubpaxuns Gpayarodepa o1 GECKOHETHO JUIMHHOH UPSIMOM [EIH.

8. udpaxuus Opayrrodepa HA OHOMEPHOHU AudpakHOHHOM PeIeTKe.
9, I'lousrrie o rogorpahun.

10. EcrecTseirbiii |momapr30Banasit cseT. Hoadpu3alis npu OTPAKCHIHE 1

HpeIOMIICHIN. 3aK0H bprgcTepa.

11. Homgpusanns Ipu ABOTHOM JIyJeHPETOMIICHHN. OGBIKHOBEHHLIN ¥ HEOORIKHOBCHHDIH
gy, Ourrueckas och Kpperanna, [1omspu3anoHiee npusMbL. 3axou Mantoca.

12. Baipy/eHns B BICKTPOMArHMTHOA Teopun Makcpenia. HopManbuas U agoMaibHasd
nucneperd. MeTojiet 5 abogeHus JHCTIEPCHH,

13, DnekTpornas Teppusa MUCTIEPCAH CBCTA,

14. [Tormowerne cB¢T4. LIBeTa Ten 1 CIeKTp MOTJIOIICHM.

TEMbI CAMOC’I‘OHTEJ]}»HOI\/'I PABOTHI CTYJEHTOB

1. ®u3nKa — HAYKA LOZHAHAS MUAPA.
2. llpocTpaHcTBO U BpeM B duzEKe.
3. Uepnble fBIpbl Bo BeeneHHOH.
4, Vuenme K.5. 1JH0NKOBCKOTO.
5. MojienupoBanite Tpolecca pacnpoCTpalieHns YAAPHOH BOJHBI IIPH B3pbLIBAX B
pasIUUHELX Cpelax.
6. Kumeraka 1 TepMOAMHAMUKA OHOTOTMYECKUX TIPOIICCCOR.
7. Tops ok u 6eqUOPSIOK B MUPE GONBIIAX MOTEKYI.
8. DKCHCPUMEHTANBULIC HCCIEN0BARN SNCKIPOMATHATHOTO IO/ 3emnu B obyacty
CBCHH3KUX | acTor.
9. IlapoBas MONHUS ¥ €€ NPHPOA.
10. Marumprraoe noe 3eMd.
11. Momsus 1 e€ Tjpupoia.
12. DneKIpHHecTB B IKMBBIX OpragusMax.
13. DBnexTpEaecTBp B aTMOchepe.
14. Jlazepro-MHIYIAPOBAHHLIC TUIPOITHAMPUECKUE BOJLHBL
15, Duzngeckye METOABI PETUCTPAIIIH 3EMIIS TPECeHHH.
16. [TpumeHcHHE YIBTPA3BYKa B UHTPOCKOIIIH,
Cricok MoweT ObiTs 3HAUUTENBHO pacummuped. Temy peepara CryJedThl COMIAcyIoT ¢

npenomaBar CIIEM.




Bormpocsr npo

1. Mexannueckoe

2. Matepmanesas Touxa (gactuna). Tpaektopus, P
Jinueitnas ckopocets u mu

3. Taure LU AILIO
KHHEMaTHIECKHMY Belld

I3
L

MCKYTOTHOH ATTCCTAIMU 110 HTOI'aM 0CB GeHusI NHCHUTLIMHBI
Bonpocer k 3auery ¢ ouenxoi o cemecTpy Nel

I. Mexanura

ABHIKCHMC Kak npocredinast (hopMa NBHIKCHMS Marepun, CucreMa
oTeueTa. | puanun orHOcHTebHOCTH | ‘anues. Ipeobpazosanus Tamuiest. Panuyc

-BEKTOP.

A0UYC KPUBU3HLI TPACKTOPHH,
HerHoe ycxoperue. [Mocrymarensuoe IBYKEHHE TBEPIIOIO TelA,

A LHOPMANBHOE YeKopeHnsa. CBSI3b MEXK/Y JIMHEHHBIMYU 1 YIITOBBIMY

HTAHAMH,

4. Teppmii sakon Herorona u noustae MHEPTIHATTBLON CHCTeMBI 0TCYeTa, Bropoii 3akon
Herotona u momrsitHe cuilb, Macest 1 UMLYThCa. Y paBuenne apiokenus, Tpetnii 3akon HoioToma

Y IPEEB] €10 TPHMEeHY

3. Henuepruaemn)
yexopernue, Cuiist nuepr

¢. Cucrema Marepn
HEHTPa HHEPTTHH,

7. Tousarre abeomd

MOCTH,

€ CHCTeMBI OTeueTd, AGComOTHBE A OTHOCHTCHLIEIC CKOPOCTH U
HH,

AIIBHLIX TO4eK. LleHTp nrepnuu (ueHTp Mace). Teopema o asmxenun

THO TBCPIOTO Teiid. MOMENT HHepiuu Tela.

8. Teopema [MTreiinepa.

9. MoMeHT clnl.

Momeur ummyeca. YV papHeHNE MOMEHTOR. YpasHeHue

BPAUIATCILHOI'O ARFACCHHSA TBEPAOro Te)1a OTHOCHTEIRHQ HETTONBMKHOH ocH.

10. I'mpockomyeck
. Jakou coxpauen
. 3aKOH COXPAHCH
3. Pabora u sreprus
. [lorsTre cumoBor

)

16, Korcepsarunibie
CHCTEMEL

it ahdext. Crofionubie ocH.
M4 MMITYIIbCa W TpeTUit 3akoH HioToHa.

M MOMCHTA HMITVIILCA.

B MEXaHHKE, z‘)HE:‘prI{}I KHHCTHYSCKASA ¥ IIOTEHITHAJILHAs.

1ouist. CBS3b MEKILY TOTEHIHANLHOM SUCPTHEN U CHIIOH,

. JAKOH COXpaHels MexaHHIeCKoit sHepruu.

H HCKOTICCPBATHBHBIC CuiLbL. KOHCEPBATHRHASL U JNMCCHIIATHBIAS

17. 3amaun Mexanuky sKuaKocTed 1 ra30E,

18. ¥pasuenune Diing

19. Ypasuerne uepa:

pa.

PBIBHOCTH. Y pasHenue bepryim,

20. Cucrema ypapHeHHil ra3oluHaAMEKY,




21. Hupxynsuust cx
AKyxoscroro.

22. JlaMuHapHEIA 1

23, TeucHue BI3KOH

24, TTpuaiumn 01og

[IOCTOAHCTEY CKOPOCTH C

25. JlopeHLEBO COK]

26. PeistTHBUCTCKH

27, CronxkHOBELHE

28, CooTHOITCHUE )

11, O

1. lTonsTHE BACAIL
Maxpockonmudecke map

2. BayTpeuuds oHe
PABLOPACTIPEICIEH IS D1

3. asrenue rasac
YPABHEHUC MOIEKYIIAPH

4, YpapHenue cocr

5. lunaMuuecrkue
HCCIIEIOBAHMS CHCTEME].

6. PazoBoe 1IpocT
yepelHeHue,

7. Pacmipelenenne
8. bapomerpuyecy
9. Pactipenenenng
10. ¥Ypasacuue Bar
I1. MeTacrabuiby
12. BuyTpenuas 34
13. Dddexr xoy
14, XapakrtepucTul

15. IloBepxHocTHO
Mopmyna Jlawraca. Cmé

bpocTn. [TorennmansHoe U BEKPEBOE ABuKeHns. TeopeMa

TypOYISHTHBIH PEXIMBT TEHSLHS.
suakocTa. Dopmyna [lyaseinis.

pTCIpHOCTA DfHmTeiina. Ponk ckopoctn ceera. [locryiar
Bera. [Ipeobpasosanus JlopeHna.

halleHue JUTHHLL 1 3aMe/IIEHUE BPEMEHU.
i uMITyILe. B3anMocBssh Macehl U 9HCPTHH.

i pacna gacTud, Jedext macce. DHEprys CBs3H.
1CHITY TTOJIHOH SI-ICpI"lfleﬁ H AMITY1BCOM MeCTUIIBLL
HOBLI MOJIERYJIAPHON dmamm U TCPMOAHHAMMKY

toro raza. Mom CKYJIAPHO-KHHCTHHICCKOC TONKOBALIHAEC TCMIICPATYPbL.
AMETPERI CHCTEME].

OIS FUTCANbIOTC Tasa, Hueno creneHe# ¢cBobosl. 3aKoH
EPIHH,

TOUKHU 3PEHMS MOTEKYISPHO-KUHeTnIecKof Teopuy. OCHOBHOC
~KHHCTHUYECKOH TEOPHH,

hsHUS MeaTsHOro Ta3a (ypasHerue Knaneiipona — Menjieneesa).

¥ cTATUCTHICCKHE 3aKOHOMEPHOCTH B u3uKe. CTATHCTHYCCKUE METO
Ionsrae o (yUKIHA PaciIpe/Ie/ e,

parcTro. Mazopas TOUKY, (hasopas suelikys. CTaTUCTHICCKOS

Maxkcseia. CpelHAE CKOPOCTH MONCKY.L.

ran popmyna. Pacnpenenenne boibivana.

Maxcgeria — bojablMana.

1-nep-Baansca. V30TepMEl peauibHBIX 1'A30B.

he cocTosHne. KpuTHaecKkoe CoCTOsHHUE.

EpIrUs PeallbHOro 1'a3a.

51 — Tomcora. CiIDKCHUE 1'a30B U [ONTYHECHAC HU3KMX TEMIICPATYD.
(A JKUIKOTO COCTOAINA, BIMIKIAN 1OPIOK.

e HaTMKCHHUEC. CH}IBI, ROZHUKAIOIIKEC Ha [C}C!I/IBOH ITOBCPXHOCTH KUJIKOCTH.
YUBAHKE W KALIITAPIILIC SIBITCIIM.




16. Kprcrannueck
TBEPIBIX TeJl. JakoH ['yx

17. @aswl semiecBa
HparpaMma.

18. [TorsaTre Croaxl

19. TpuyensEOC pa
cBoHoHOTO Tpobera.

20. fABnenue repeH
21. AneHue neped
22. Asnenwe epen

23, OcHoBubie TEpM
Vpazuenue MepBoro Hay

24, 3aBHCUMOCTD T4
CoBEpIIacMas 1a30M Tpy

25. AmnabaTHyaecKy
26. OBpaTtuMeIe 1 E
27, Nuxn Kapro u
28. IlprHLuLL Jehc]
29, Burponus, e

30. CrarucTHYeCKY
TOJKOBAHHE BTOPOTO Hay

1. 3akor Kynona.
SIEXTPOCTATHUECKOTO 11

2. IToTox napamxq
3. IlpumeHCHHE 1%

4, PaGora cum oie
HIEKTPOCTATHUCCKOLO TT

5, Iotenural. Pal
HIIEKTPOCTATHICCKOrD 11

6. CrobouInIE | ¢
BNICKTPOHHAS M OPUEHTA

ast penetka. Jlaibiuit mopsaok. Yipyrad B miactudeckas gepopmanug
5 .

. Mcnapenue u koHaeHeanus. [Liapienue u KpucTammn3aius. (daszopas

HOBCHYS. YIPYTOC W HEYLPYLIO€ CTOTKHOBEHMS.

corosume. DddhertuBHOE COUCHUE paccesan. CpeIHss TTnHa

bea — pudpysust.
0Ca — TCILIOIPOBOIHOCTD.
Ca — BABKOCTL.

[OSUHAMAYESCKHE IIOHATHS, BHYTPEHHAS SHCPIHA, paﬁoTa, TEHI0Ta.
AJIa TCPMOLUHTaMMKH,

TUIOEMKOCTH MeaIbHOTO ra3a 0T BUga nperecca. Pabora,
U30IPOTIECCaX.

(il mpotiecc.

eoGparamele nponeccsl, Kpyrosoit npouece (IMKI).
sro KITJ st nieansuoro rasa.

"BUd TETINIOBOIO JIBUTATEII 1 XOTOMMIIEHOW MATMHBL
H BO3pacTaHWs U TPONHH.

i Bec (TEpMOIUHAMUYECKAT BEPOATHOCTD). CTATHCTHHCCKOS
laula TepMOUMHAMHKH.

Bonpoerl K 5x3aMeHy o cemectpy Ne2
, DACKTPAMECTBO H MATHETHIM

HampsokennoeTs siekTpocTatiieckoro o, [ousTne
hiist, TIPUHLAI CYTIEPHOIAIAN SIEKTPHYCCKUX TTONEH.

sHHOCTH, TeopeMa I'aycea JuIst SICKTPOCTATHHECKOTO MOJIA B BAKYYMC.
ropeMbl [aycca Jiis pacyera noJje.

KTpocTaTUuecKOro oM. [{upiysius HampsKenHocTH
DITSI.

3HOCTE TOTCHIMETOR. Cps3k MEHY TIOTEHIHAIOM H HanpsKeHHOCTLIO

DJTA.

BA3AIHEIC 3apAIkl B BCLOCCTRE. Twuiis JUNCKTPUKOB, HonHaz,
THOLITAS TTOMADPH3AITHH.




T H()J'Iilpl’[f}(}BEiHHO(?’.L']'J. J_-[P‘If_-)ﬂCKTpI/]Z‘ICCKEL}[ BOCTIDHUMYHBOCTL BELICCTRBA M €€ 3aBUCUMOCTE

OT TeMUEPaTYPHL.

8. Teopema [aycca Uit 3IeKTPUYECKOTO TOMS B JUNEKTPUKE, DICKTPHUECKOE
evetnerne. Juanexrpudgckas IPOHHLAEMOCTE Cpeibl. HaupskeHHOCTE SIEKTPHYECKOro TTONS B

AHBTCKTPHES.

9. I'parnynEie yci
JUBNEXTPUK ~.

10. Pacipenenenne
UPCBOIHAKE, DITEKTPOC]

OBMst A JIICKTRHYCCKOI'O 1IONs HA TPaHKHIC pasiaera “)_EHZJ.FIGKTPPTK TR

3dpsAI0B B ITPORODJIHHUEKS. Z‘)JIGK'].‘pOC'I.‘a'J‘H11(5(}}{08 IMOAC BHYTPH H CHapPY KK
dTHYECKaA 3a1mTa,

11, DnexTpoeMrocTh yeIHHEHLIOIO IPOBOJIHAKA, CHCTEMbI IIPOBOALAKOR U KOHICHCATOPA.

12, Dueprust 3apsy
KOHIEHCATOPa. DHEPrus
TTOJISL.

CHHBIX YCAHHCHHOT'O LIPOBOOHWKE, CHCTCMBL IIPOBOJTHHKOE H
QNEKTPHUHECKOTO ITOJIA. O0beMias imoTHOCT DHEPIHH JICKTPHYCCKOTC

13, XapakrepucTuyy 9IeKTPUYECKOT0 oM U YCJIOBHA ero cymecrsosanus. Pasnocrn

HOTCHIHAIOR, SJCKTROIBMAKYINAM ClLd, HallPAKCHHE,

14. Knaccuteckas pIeKTpOHHAS TEOPUst DIEKTPOLPOBOAUMOCTH METAIIIOB 1 €¢

HeJOCTATOYHOCTE,

15, Beisog saxouos PDva v [lxoyis — Jlenua u3 aiexrpoiibIx IpelcraB/ e,

16. Momuzarsa Mo
HOHM3AIHL

17. Hecamocrosre)

18. IonsiTue o nna:
Hebaescruit paguyc sKp

19. Huskoremitepa

20. BoicokoTteMIiep
TEPMOSLIEPHOIO CUHTe3a

21. 3akon Amriepa.
rrouts. | Iprrim eynepric

22. MaraurHoe 1oy

ICKYT ¥ @TOMOE, PCKOMOMHAII HOHOB. PaboTa noHnzanuun. Y napHas

BHBIH U CAMOCTONTENLHBIA Ia30BLIE PA3PSILL,

ve. CrocoOr! co3AaHMsT TITA3MbL. KBa3UHEH TPAlbHOCTDL 1IA3MEL
11.1Hp()BEllllfi}[. TInasmennas wacrora,

IYPHaA I1asMa H eC TIPHMEHCHHC,

arypaad mwiasMa. Ipobiema ocyniecTRICHUS YITPaBIIEMOrO

MarsuTHas HHAYKIM. 3aKk0H buo — Casapa. IloHAaTHe MAarHUTHOTO
VA MATHHTHDLIX rovteit, Marnurinii MoMeHT.,

e l'lp}IMOJIP]HGFIIIOI'O H KpyroBoro TOKOB.

23, Llppxyisis BeKTOpa MAaTHUTHOH MHAYKIUHA. 3aKeH N0aHoro toxa. Marnurioe mose

JAJIMHHOTO CONCHOR I ¥ TOPOHI4.

24, MarsaTtHoe B3a

PMOJICHCTBUE TOKOB U €IMHHLEA CHILI TOKA — aMIIep.

25, Musapuan THOCTE 3MEKTPHUCCKOTO 3apsiia. BUxpesoe node JBLOKYIIerocs apsaia.

Maruernsm Kax PEIATHB

MeTCKUI 3ierr,




26. lpimkerHne sap
27. DPpdext Xouna
28. ITonsatre maryj
29. Mukpo- 1 mMaxj

30. 3axon momHoIC
moJist, MarHuruasg mpoxy

31. I'pasvausre et
32. Tunbr Marue Ty

33. Onsrr @apajes
DIIEKTPOMAIHU THOM WHIY

34. CamouHIyKIMS
Toxy pasmMEIKanus U 3aM

35. Duepras Maruy

1. Croboanie 1 Bh
UX XaPaKTePHCTHH,

2. JHEpPrus rapmoy
AHIEAPMOHHYICCKOM QCITH]

3. Crnowxenne ouis

4, Croxsnue psan
Jlumccaxy.

5. 3aTyX4r0ouTue Mg
norapHQMUYECKnit TeKpe

6. BolHY&K/ICHHEIE |
MEXaHHYECKUX KoneGann

7. Mexannueckuit
BRIHY K AAIOIIEH |CHIEL U ¢

3. Mexanusm obpa
HoHEpPeYHEle BOJIHEL Hom
XAPaKTCPUCTHKHA,

9, Mazoras ckopoc

10. ITousaTue 0 xorey

ZKCHHBIX HACTHIL B HICKTPUUCCKUX. U MATHUTHRIX TIOJSX,

. Hpunuwan gedcTeus yekopurenei 3apsskeHHEIX YACTHIL.

TTHOIO MOMEHTA aTOMA.

OTOKH. MOJ’_[CK}'JIHPHBI@ TOXH., Marnvtaas BOCIIPHHUMYHROCTL BEIIEC1BE.

TOKa JJIA MarriMTHOTO (10N B BELLICCTRE, HB,HpH)KelJHOCTB MArHHETHOLI'O

IaCMOCTE CPEHLL. ”.H,HYKI.U’IS[ MAI'HMTHOTO ITOJIA B BEILECTEE,

MBS T MAarHHTHOIO ITONS HA I'pannue pasnena AByx Cpe.

coB. Kpusas namaravausanns. Touka Kiopu. JloMeHbl.

Marunaerii norok. DJC urpykimu. OcHOBHOM 3aK0H
xuuw, Ipasuno Jlenua.

¥ B3aHMOUHIYKIIML. I/]HI[YKTMBHO-CTB " B3arMAaq HHAYKTHBHOCTD.
BIKOHMS,

THOTO 1oiist. OOLeMIas MITOTHOCTE SHEPIUK MATHWTHOLO O,
1V. Kosebanmsa i BoHBI

HYXKICHHBIC Kosebanms. 1"a.pmom1‘r:[ec:lcﬂc MEXaIMYEeCKHe Konedauus u

THHMECKUX MeXanueckux konebannit. [lorsTue o rapMoHTUecKom u
Lsrope.

IKOBO HALIPABICHHEIX FAPMOHHYICCKHX KoJiebanmit, hraenust,

MHO [ePUSHANKYISPHLIX rapMOHHEecKuX KoncOannit, Gurypsr

xauudeckue Koiedanua, Hacrora, KoshOHUImenT 3aryxanns,
MEHT 3aTYyXaHus MEXaHUUECKUX KoneOaHmii.

MEXEHHUICCKHEe KOJeOanud. AMI’I..’IHT}’JIE[ " (lJElBa IUPH BEIHY K ICHHLIX
B

pezoHaHc. PesonancHee kpusble, COOTHOIIEHNS MEXKY (azamMu
KOPOCTH IIPH MEXAHTHYICCKOM pPe30OHAHCE,

BOBEHWST MCXAHHYIECKUX BOJIH B yUPYyToit cpeae. [Ipoionnnsie n
HOBOEC YPABHCHUE U €T0 pelieHne, [ apMOHMYECKUE BOJTHEI H HX

e H JHCICPCHI BOITH. Bonmoroi maket u I'pynesas CKepocTs.

verrrHOCT. MaTepdepentms ot Crogune BOHEL




11. Komebaremsiib
XapaKTePHUCTHKY.

12. 3aryxawrmme 3
norapu(GMUICCKIi JeK]
KONebaTensHero KouTyp

13. BemyskieHHbI€
NICKTPOMATHUTHBIX KO/

14, Dapaneerckas
Tox cvewesm:L,

15. Cucrema ypasy

16. Bonuoroe ypan
PaCTIPOCTPaHeHMs HITCK,

# KOHTYp. ['apMonHIeCcKre 2IeKTPOMATHITIIbBIC KOJIeGAHMs 0 MX

eKTpoMarnuTHLIe KoNebanns, Yactora, koodduument saryxanus,

CMCHT 3aTyXalllil 3JEKTPOMATHHTHLIX Konebanuid. JJo6poTHOCTD
a.

SNICKTPOMArHUTHEIE KOMeOanua. AMIIITY a8 B (aza BBINYKICHILIX

cOAHME,

A MaKCBCILIOBCKAS TPAKTOBKH SIBIICHMS SNEKTPOMATIIMTHOH HHOYKIHK.

cHuM Maxcseina. DIeKTpoMaruuTHOE 11071¢.

TCHHE ITI5 SJIIEKTPOMATIIIHTHOTO OIS U €10 PCIICHUE. CKO]’JOCT})
OMarHu THBIX BOJILE B Cpclax.

17. OcroBuic cBOHCTBA 3IEKTPOMAIHETHEIX BOJIH, DHEPIHS H 10TOK YHCPIHI

NIEKTPOMATIHHUTHBIX BOJI

1. Dnexrpomaramy
npenomienus, AGComorT
oTpakenne, CBETOBOJIRI

2. Korepenrhocts
Bpema n miuna xorepen

3. OnTuueckas 1y
KAPTHHBL OT JIBYX Korepe]

4. Tlonocsl papHOi
3. Hpocrpancrreny

6. Ilpumamun T

pacLpocTpaHene CRETa.
7. Hndpaxuus Pps

8. Hudpaxmis Gpd

9. TTousTHe O roJol

10. Eerecrsennriit v
IPEIIOMIEANH, 3aK0H bpK

11. HMoystpuszanust 1y

yar. OmTrdecKas ock Kp
12, 3arpynuenus s

auctepcun. MeTtojist 1abr

. Bexrop [MoktaTrara. IMIYIHC 9)1EKTPOMArHHTHOTO OIS,
V. Ourruka

nas npupoda ceeta. [punrmn [Nofirenca. 3akoHbr oTpaskeHns 1
1B U OTHOCHTENBILIA HOKazaTenu npejomich. [loaHoe BHyTpetHee

1 MOHOXPOMATHUHOCTE CBETOBBIX BONH, BpeMeniias KorepenTiocTs.
TIOCTH.

rHa 1wy, OnTHYeckas pasHOCTh X0a. Pacuer nHTepdepe Mo oM
HTHBIX UCTOTHHKOR.

TOJNIUKWHEL H PaBHOro HaxkJloHa.
185 KOTCPEHTHOCTE. Pam'/lyc KOICpOHTHOCTH.

YHIreHea

Openens. Meroy 3o QOpenens.
Hudpaxmus Operens ma Kpyriom OTBEPCTHH U JUCKE.
yHroepa oT 6eCcKOHETHO AJIMHHOW MPAMOi TSI,

[psamonuneitnoe

yAro(hepa Ha 0XHOMEPHOH MU paKITMORHOH perueTKe.
‘patun.

LOJSPH30BAHNLIA cBeT, [lonspusaras mpu oTpaskeHNn U
berepa.

DU JIBOHHOM JyuznpeoMiacHEd. OBbIKHOBCHHLI W HCOBBIKIOBEHHBIN
perasra. Hompusanuornsie pusmel, 3akon Manwoca.
DJISKTPOMAIHUTHOM Teopun Maxceeiuia, [HopMainbuas W aHOMaILIAS
BOJEHMS JUCTICPLHH,




13, Dunexrpornas e

14, [Tornomenue cpq

7. YAEBHO-MET
AUCTHILIAHGI ( MO

DOHS JUCTICPCHHA CBOTA,

Ta. L[BeTa Ten v cliekp HOMIOmeHns.

OJINYECKOE M THO®OPMALIMOHHOE OBECITEUEHUE
Y JIsT) MUK

JIUTEPATYPA
4) OCHOBHAL JIUTePArypa;
1. Kysneuos, Aprtemuii Aprembesud. Omsmka: Mexauuka., Monexynapaas  Qusuxa.
DHEeKTPUYECTBO W MarHerusM. DJeKTpoMarauTHeie konebauus u BonmHRL Ontuxka @ yuebHOE
mocobme / A. A, Kyjaeror ; Bragumupexkuil 1'0CyI@pCTBCHHBIM YHUBEPCHTET WMCHU

Anekcangpa ['puropbesuy

W Jom, — Bmapamup
['puroprernua u Hukon

Unmeercs QICKTPOEHAA BE]

Wspanue 5a op. HOC

MATHETH3M.  DIIEKTPOMAI

ja 1 Hukonas I'puropbesuva Ctoneroseix (Bul'Y) .— Man. 2-e, ucup.
BraguMupekuil rocyIapeTBeHHbI YHUBEPCHTET UMeln AJleKcanipa
s [puropbesyya Cronerosnix (Bal'Y), 2013 — 160 c¢. : un. —
peus ,— bubmuorp.: ¢. 155-156.

wrere: Gusuka; Mexanuka, Monexyispias QrIHKA, DNeKIPATSCTRO U
HuTibie KoneOaHMs ¥ BOIHEL Omrruka | IIeKTpoHHbIl pecype)

. Kysuenon : BragumMupckuii ToOCyIapcTBeHHBIN YHUBEPCUTET UMCHHU

Asexceanpa | puropbepn

ya u Hukonas [puropsesuda Croneronnix (Bal'yY) .- Bragumup

2013.— ISBN 978-5-9984

2. Kyaam, Aaercaniap

Marepmany, MpaKTiTaceKky

JUIL CTYJIEHTOB
BraguMupekuil rocyaapc
Ipuropsesuya CTONETOB
Kyimma .— BiuaguMup |
["puropsesuya u Huxonas
MmeeTes 91eKTPOHHAs Be|

Vl3manwe wa np. HO

TEOPSTHYUSCKOMY MATCpPH

JHCTAHL

#-0337-8.

Anexceenu. $usuka :
M 3AHATHSM M 3afaHugM, TecTaM, KOMIJekcy JabopaTopubix pabor
monnoii  gopmut o6ywenns / A. A, Kymam, JI. B. ['pyHckas |
IBEHHET yHUBepeuTeT uMenn Ajekcarapa I'puropeesuda u Hrkonas
Lix (Brl'Y), Kadenpa obmeii u npuimannoil ¢pusuky 5 1oj pex. A.-A.
Bra uMupekuii TocyjapcTBEHHBIN YHUBEPCHTET UMEHN ANEKCaHpa
1 T'puropsesuua Ctonerosnix (Bal'Y), 2013 — 214 c. : un,, 1abm. —
eust .— Bubmmorp.: ¢. 211-212.

METOMYECKHC YKA3alHd K TCOPCTHICCROMY

curtene: Duzuka [exIpOHHLIL pecype] @ METOIMYECKHE YKA3anus K

STAHTSM,

U1y, OPAKTHUYCCKEM  3dHATHAM H TECTaM, KOMIIICKCY

naGopaTopHbIX PadoT 2L

[ cTynenToB IueTauaoaaoi dopyer obyuerng [ A. A, Kymmn, JI, B.

[pyuckas ; BoaguamMupeid

1 TOCYIAapCTIBEHHBIM vHEBepcHTeT uMeHN Ajiekcanapa I praropeesuta

u Hekonas Upuronbesyy

q Cronerorsx (Bal'y), Kadenpa obmeld ¥ IpuKnaiHon huzKky : 1oa

pein. A, A. Kynuma .— B

aauMup, 2013,

3. @u3uKa @ METOLUYICCT
lankes [1 op.| B
['puropsesuya 1 Hukoma
¢uznky — Bragumup :
['puropsesrua 1 Huxoln
VimeeTest DIEeKTPoLHas Be

2

‘Me ykasaHus IS TOATOTOBKH CTYJEHTOB K TecTHposarwio / A. .
WIHMHPCKAY  TOCYJApCTBEUHEN  YUMBEPCUTET HWMCHH Anexcan/ipa
| Tpuropsenuga Croneropsix (Bul'Y), Kadenpa obmieii u npukiaiuon
BiapiMUpeKif ToCy JapcTBEUHBIH YHUEEPCUTET HMEHE ATCKCalIpa
hs I'puropsesnua Cronerospix (Bal'Y), 2013 — 243 c. @ wi

pcust .— bubiprorp.: ¢. 242,




Mspanue na yp. |

HOJTOTOBKH _ CTYJICHT

1ocurene: Pusmra [Nk rponHbIi peeype] : MeTomnuecKkue
)B

YKASAHMS IS
[u_up.] Brapumupcexuii

K _Teeruposanu / A. @®. [anxun

n

LOCVIADPCTRENHBIE VY

BCPCHTET MMCHM Anexcannpa | pi

1ropsesuda W akosas 'paropresuya

Croneroserx (Bal'V), 1

Kabenpa o6iueit u mpukiaEoi dusuky — Bragumup, 2013,

0) Homonmurensuas iy

L. Tanknn, Aprauii
Iangvun

L

Brazunmy
Bramumupexnit rocya

Teparypa (110 BEIGOPY B peKoMeL AL HsIM JCKTOpa)

Depoposun. Jleximn mo dusuke : B 4 1y, - [yaebnoe mocobue] / A. .

)CKHM  TOCYAAPCTBEHHLIN  YHEBEPCHTCT (Bal'Y)  —  Bnaguwanp
PCTBCHHBIN yHUBEpCcHTeT (Bal'Y), 2004-2007.

Y. 2: Monexynspuas fhusuxa u TepMOLuHaMuKa [DnexTporHsll pecype] — DNEeKTPOHHBIE
Texcrosbie manubie (1 daitm @ 5,37 M6) .— 2005 — 77 ¢. * uyr, — 3aryasue ¢ TUTYya 3KpaHa .~
DNEKTPOHHAS BepCHs IJCYATHOMN nybnukannn — Bubnworp.: c. 76 .- CeobomHbid socTyn B

AITEKTPOUHBIX YHTAIBHI
543-1 .— <URL:http://4

1X 3au1ax Oubimorexu .— Adobe Acrobat Reader 4.0 — ISBN 5-89368-
> 1ib.visu.ru:80/handle/12345 6789/469>.

2. lpoxomesa, Haue
Braguvupeknii  rocyns
Bramumup : Bragamu
Mmeeres snexTponHas B

Msganue wa gp. Hocu
[pokouicra ; Braarmiug

PCKHI rOCYNAPCTBEHHLIN YHIBEpCHTET (Bal'Y), 2010 — 65 .

rexe: COOpHUK 3ayau no  duswie [DuexTpouusii pecypel / 1.
PCKHH TOCYIAPCTRCHALI yunBepenTer (Bl AN

wia Cepreesua. COOpHEK 3aiad 1o usexe / . C. Mpokowcea ;
peTBCHnBI  yHEBepeuTer (Bal'V) — Mg 2-e, HCTIP. H  JIOTI.

epeust .— bubnwmorp.: ¢. 64.

Branmvup. 2010 .

ISEN 978-5-9984-0043-

8.

3Yepros A.T'.3anduumr no dusrke: VuebHoe nocobue nng BTY30E / A.
I'. Yepros, A. A. BopoBher. - B8-e nmasn., repepat. WM nom. - M.
dusmMaTauT, 2007 - 640 o, - ni., madin. - ISBN 5-94052-098-7.

4. Mvurpuesa, FEnens
Awarpuera, B, C. Tlmel
Brapuvup : Brapuvmup

Tadi. — Mmeercs anekr)

Mspanne nwa up. Hocure)

E. B, IvMurpuera, B. C.

BanepreBna. Yuebgoe mocobue mo (usuke : mexanuka / E. B.
UMBLEE ; BianmMupeknii rocynapeTBeHLbIH yumeepcuter (Bal'y) —
PKUH ToCyHaperienHbnt yuusepeuter (Bal'V), 2009 — 143 ¢. :

POHHAA Bepcus .—— buGaumorp.: ¢, 143.

El

le: ¥Yaebuoe nocobue mo dbuznke [Dnexrponusni pecype] @ Mexanmnka /

[InemmuBues ; Bnajumupexnii LOCYNAPCTREUHEIN yHUBepenTer (Bal™V)

~—— Bragumup, 2009 —

S.Caseares H.B.Kypr of
7-e m3a., crepeoTun. — (

yueliHaa nureparypa no
5-8114-0629-6.

[SBN 978-5-9984-0005-6.

buieit dusmkm : yuebHoe nocobue ana BTy30B: B3 1. / W. B. Cagenbes. —
M6.: Nanb, 2007 — (Jlyywme knaccuueckue yqebHuku) (Knaccuueckas

pusnke) (Yaebuuru ans sysos. CneunanbHan nuteparypa). — ISBN 978-

6.7KapenoBa, Ceeviand Bukroposna., ®usuxa TBEPJIOTO TEMa : MCTOAUYCCKUE YKA3AHHS K

nabopaTopusM padoTam

Brajumupexuit rocynap

MaTEMATHEN ; TIOJ( ped.

yausepeuter (Bal'y), 2
bubnmorp.: ¢. 38.M3uann

110 pusuke / C. B. XKapenosa, H. C. ITpoxomresa, E. JI. 1llamanckas ;
CTBCHILIE yimeepeuret (Bnl'Y), Kadenpa dusuxn u TTPHKIATHON
U. B. XKapenopo#t — Bragamup : BriaguMapekuil rocynapeTBEHHbII
)10 — 39 ¢,
¢ Ha Jip. Hocurene: Pusnka TREPIOrO Teda [Anexrponuiii peeypel :

(

WL, Tabl. ~— VMeeTes oneKTponHas BEpCHs .—




METOJAHUYCCKIIE YKA3aH

s K aboparopueiM padoram no duzuke / C. B. Kapenosa. H. C.

Ilpoxomesa, E. JI. [

[ Tavancras

BramuMupekuii rocyiaperserinii  yrusepenter (Bul'VY),

Kadenpa ¢mzmrm u 1up

7. Tpodpumona T.HL.K
M.: 4
npodeccuoHaNbHoe of

CTePEeoTUN.

8. 2Kapenopa, Cesern
[DMeRTpOHHEIR pecypo
Kapermona, H. C. I]
yuugepcurer (Bal'y),
[Ilamancras

-

2niet
Bihagumupcekuii rocy
3arnaBue ¢ TUTYNIA 9K]
36 Cro6
<URL:http://¢.]ib.vlsu.]

AKaaemums,
ppasosaHue). — MNpeam. ykas.: ¢. 537-549, — [SBN 978-5-7695-7601-0.

(TPOHHBIE TCKCTOBBIE maHHbIe (1 daitn
aApCTBEHHBI yuusepceuter (Bal'y), 2010
D
DN HETH
ru/bitstream/123456789/2065/3/00706.pd >,

MIKTAIHOM MaTteMatuky ; 1oj pen. C. B, Japenona .— Brnamumap, 2010,

pe dusnkm: yuetiHoe nocobne pns Bysos / T. U. Tpodumosa. — 18-e n3g.,
2010, 557, |(I3]

- c.: wn., noptp.,, Tabn, — (Bbicwee

aHa DBuxroposna. ®m3mka aromMoB ¥ monekyl SlpepHas dmsuxa
| : MeToxyecKke yKazaHus K nabopatopabiM padotam 1o Qusuke / C. B.

pokomesa, E. JI. Ilamarckas ; BraguMupckuii rocynapcTBEeHHBIR
Kadempa dusuxku u npuknagsodl marematwke ; nox peuy. B. JL
431 K6) .— Bnagumup

— 38 c¢. : un., tabu
aHa .~ DNEKTPOHUAS BEPCHs NEUYATHOH 1yGnuKammn .— buGamorp.: c.
HOCTYI : AdobeAcrobatReader 4.0 '

HunTepHeT-pecypent
KTO (Kypran TexHm

tecKoi Gu3MKK). DekTpoHHAs Bepeus hitp:/journals.ioffe.ru/jtt/

Memomssopanve passiooOpasHblX yUeOHBIX MATCPHANOB LONYYCHHEIX U3 CaiiTOR MHTEpHEra

MOCPEACTBOM HPOTpam]

8. MATEPHAJI]
(MO JIST)

vbel WinDjVie m qpyrux nporpamm.

bHO-TEXHHYECKOE OBECTIEYEHUE AUCHUAILITAALI

JlexnuoHHbIe 4y M TOPHN OCHALISHE! HOCKAMI (JUT MapKepa UITW Mela), SKPaHoM s

IPOEKIMOHHEIX CHCTEM
nabopaTOPHEBIX SaHd T
00BCIMHEHHLIMA B JIOK
CHCTSMIILIM H H])HT\'II&J"[
MOJCKYILPHOI (hU3UKH

, IpoekTOopoM U HoyrOykoM (B-3, 422-3, 425-3). Ayauropus as

[, OCHAIMEHHAs! COBPEMEHHEIMU [Ie)COLANEHEIMA KOMIIEIOTEPAMM,
AITHHYRO BBIYHCIIMTEIbHYIO CETEH U YKOMIUICKTOBAHHBIMH HEOOX0MUMbBIM
HBIM LpOrpaMMHSLIM obecrieueunem (419-3).JlabopaTopuy MEXAHUKA U

(428,429),anexrpomarseTnsmMa(425,426),ournru(422,424),




Iporpamma cocrappgenma B coorBercisun ¢ TpeGosaumamu ®TOC BO ¢ yuerom
pexoMenaanyk no Hanpasnesnio 12.03.05. «Jlasepias TexnuKa U Ja3epiible TEXHOMOTHIY»
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Pabouas mporpamma paceMoTpena 1 0400peHa Ha 3aceaHuy yaebno-MeT0IMyeckodl KoMuccHu
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JIACT ITEPEY TBEPACEHSI
PABOUEN IMPOI'PAMMBI JUCIHITIAHBI (MOTY JIST)

Pabouas mporpamma ojjodpeHa Ha yUeOHBI roj

[Tpot aceIadm i 0 O
[lpoToxon 3acenanwsa Kademprt No OT roja

aseayomuii kadepof

Pzbouas uporpamma offobpena Ha yueOnLIi roj

porokon sacenauns gaheaputNe  or  rojga

apeyromnit kadenpoi

PabGouas nporpamma ojoCpena na _yueOHBIH rox

ITpoTokon 3aceanus xKaheapsr No oT roJa
3asenyrowmii Kadepok

Pabouas nporpamme oobpeHa na y4eOHbLi roj

Ilporoxon 3acezanns Kadeapsr Ne OT roza

3apenyromuii Kaperpol




