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MHMWHOBPHAYKH POCCHUHA
®EJIEPAJILHOE TOCYAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILETO
OBPA30BAHIS

«BEJIIOPOJICKMI I'OCYJAAPCTBEHHBIN
TEXHOJIOTUYECKHAN YHUBEPCHUTET um. B.I'. ITYXOBA»
(BI'TY um. B.I'. lllyxoBa)

OOHJ OINEHOYHbLIX CPEJACTB
AUCUMILTHHBI

dusuka

HaIpaBJICHUE TOJATOTOBKH (CHEIUAIBLHOCTB):

15.03.02 TexHOIOrHYECKHE MAIIMHBI 1 000PYIOBAHUE

HamnpasnenHocTs nporpaMmsl (poduis, Ceuann3anus):

- TexHONOrMYECKNE MAILIMHBI 1 KOMIUIEKCHI IPEATPUATUN CTPOUTENBHBIX MAaTEPUAIIOB
- KomnbroTepHble TEXHOJOTMH MPOEKTUPOBAHUS OOOpPYAOBAHUS MPEANPUATHI
CTPOUTENBHBIX MATEPUATIOB

Ksamuduxanms

OakajaB

dopma 00yueHus

O4Hasi

HNHCTUTYT: JHEPreTUKU, MHPOPMALUOHHBIX TEXHOJOITMI M YIIPABJISIOLIMNX
CUCTEM

Kadenpa: pusuxu

benropon — 2015



@onp ouenounsix cpeacts (POC) mucuumIuHbl (MPaKTUKU) IpeACTaBiIseT coOOoU
COBOKYITHOCTH KOHTPOJIBHO-U3MEPHUTENbHBIX MAaTepHaloB (THUIIOBBIE 3amavyd (3aJaHus),
KOHTPOJIbHEIE PabOTHI, TECTHl M [p.) ¥ METOAOB MX HCIIONB30BAHMS, IpeaHa3HaAYEHHBIX
JUISL U3MEPEHUS YPOBHS IOCTHXKEHUS CTYI€HTOM YCTAHOBJIEHHBIX PE3yJIbTaTOB O0YUEeHHUS.

®OC no mucuuruuHe (MpakTUKe) UCTIONE3YeTCs MPU MPOBEIESHUH TEKYIIET0 KOHTPOISA
yCIIEBaeMOCTH U IIPOMEXKYTOYHOM aTTECTALUU CTYAEHTOB.

@oHJ OLIEHOYHBIX CPEJCTB COCTaB/IeH Ha OCHOBAHUM TpeOOBaHUIA:

* (QenepalbHOrO  TIOCYJApCTBEHHOTO  00pa3oBaTebHOIO  CTaHHApTa  BBICILETrO

obpa3oBaHus 1O HampaBieHuIo MoAroToBkd 15.03.02 TexHoJioruyeckHe MAMIHHBI H

o0opyaoBaHue, YTBEPXKIAEHHOro IpHKa3zoM MunwucrepcTtsa oOpa3oBaHus W Hayku P®

Nel170 ot 20 oktsi6ps 2015 rona

* maHa yge6Horo mporecca BI'TY um. B.I'. IllyxoBa mo HanmpaBlieHHIO TIOATOTOBKH
15.03.02 TexHonornyeckne MalIiHbI H 000pyAOBaHHe.

* PaGoueii mporpaMMbl AUCUUILTUHEI OH3HKa.

CocraButens (COCTaBUTENHN): CT. IperoJaBaTeb //% Bunormsanos B.H.
/

3aBenyromuii kadeapoii: K.¢.-M.H., JOLEHT ////{

« @K » (/qe/fczfo:bfﬁ 201Jr.

‘ j/KOprIOB A.B.

@oH OIIEHOYHBIX CPEICTB COIIaCOBaH C BBITyCKalollei kadeapoit
«Mexannyeckoe 000pyaoBa

3aBenyromuid kadenpoii: 1.T.H., mpodeccop c borpanos B.C.

« 19 » /& 2015.




3

1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS ITIO JUCIUIIJIMHE.

DopMUpyeEMbIE KOMITETEHLIN

TpeOGoBaHuUs K pe3yabTaramM 00yJIeHHS

Ne ‘ Kox kommerenniu ‘ Kommerenims
OO1IeKyIbTYpHBIC
1 OIlK-1 Cnoco0HOCTh K B pesynbrate ocBOSHUS AUCIUTUTMHBI 00YYAFOIITUHCS
MPUOOPETEHUIO C AOIDKEH
OO0JIBLION CTENEHbIO 3uare:
CAMOCTOSTENbHOCTH - OCHOBHBIC MTOHATHS U 3aKOHBI KHHEMATHKH U
HOBBIX SHAHI C JIMHAMHKH MATEPHATLHON TOUKH U a0COJIFOTHO
TBEPIOTO Tea,
KCIIOJIb30BAHUEM .
-3JIEMEHTBI CIICHUAIBHON TEOPUU OTHOCUTEIBHOCTH,
06pa3oBaTe/IbHbIX 1 - OCHOBHBIC 3aKOHBI JICKTPOCTATUKN M MarHETH3Ma,
HH(bOpMaquOHHHX - 3aKOHBI TIOCTOSIHHOTO U TIEPEMEHHOTO TOKa,
TCXHOJIOI'HH. - MEXaHMYECKHE U DJIEKTPOMATHUTHBIE KOJIEOAHHS
2 OIlK-4 Oco3nanue cymnocTu BOJIHBI, UX OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH,
U 3HAYEHUS - 3aKOHBI BOJIHOBOH M KBaHTOBOM OITHKH,
uH(OpPMAIMU B - OCHOBBI TEPMOTMHAMHKH,
pa3BUTUH - IIOHATUA KBAHTOBON MEXaHUKH ,
COBPEMEHHOTO - BJIEMEHTBI aTOMHOM U siIEpHOH (DU3MKH,

o0riecTBa, BIaJIcCHUE
OCHOBHBIMH METOJ/IaMH,
crocobamu u
CpeacTBaMu
MOJTyYCHUSI, XPaHCHUS,
nepepadboTKu
uHpopMauu

-OCHOBHBIE BU/IBI JIEMEHTAPHBIX YACTHIL

YMmers:

- CocTaBiATh ypaBHEHUS IBHKEHMUS,

- IPUMEHATH 3aKoHbl HbI0TOHA MIpU pelieHuy 3a1a4 Ha
JUHAMUKY,

- IPUMEHSTDH 3aKOHBI HU3MEHEHUS U COXPaHEHHUS B
MeXaHUKe,

- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI DJIEKTPOCTATUKH,
MarHeTu3Ma U MOCTOSIHHOTO TOKa,

- OOBSICHATH OCHOBHBIE HaOIIOJaeMble TPUPOJHBIE U
TEXHOTCHHBbIE SIBIEHUS U O(QQeKTsl ¢ NO3ULUH
($yHIaMEHTabHBIX (PU3NUECKUX B3aUMOACHCTBUN

- yKa3bplBaTh (DM3WYECKHE 3aKOHBI, OMNHMCHIBAIOIINEC
JTaHHOE SIBJIICHUE WITH YPQEKT;

- HCTOJIKOBBIBATH CMBICH (PU3MYECKHX BEIUYUH U
TIOHSITUH;

- HCIOJb30BaTh pa3UYHbIE METOAMKH (HU3UIECKUX
HU3MEPEHU 1 00pabOTKH IKCIIEPUMEHTAIbHBIX TaHHBIX;
Buaanern:

- HaBBIKAMH OOBSICHEHUS OCHOBHBIX HAOII0JaeMbIX
MPUPOAHBIX M TEXHOT'CHHBIX SBICHUH M 3(PPEKTOB C
no3uuui GpyHIaMEeHTaIBHBIX (PU3NYECKUX 3aKOHOB,

- TPaBWJIBHOI 3KCITyaTaleil OCHOBHBIX MPHUOOPOB H

obopymoBaHUs COBPEMEHHOMU (hm3maeckoi
naboparopuy,
* 0o0paboTkoii W  crocobamMu  WHTEpPIIpETaIun

PEe3yJIbTaTOB 3KCIEPHMEHTA,;
- HaBBIKAMH CaMOCTOSITENIbHON palboThl ¢ y4eOHOH H
HAYYHOM JTUTEpaTypoH, a TakKe HaBbIKaMU 00PaOOTKH
MOJTy4eHHOW HH(pOpMaIUH.
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2. OFBEM JUCLHUATIJIMHBI (TPAKTUKH).

OO01mmast Tpy10eMKOCTh TUCIIMILINHBI COCTAaBIsIET 9 3au. equamil, 324 gaca.

Bun yuebnol paboThl Bcero Cemectp Cemectp
4acoB Ne 2 Neo 3
OO01mmast Tpy10eMKOCTh 304 180 144

JAUCHUITIIIMHBI, 4acC

KonrakTHas paGora 119 68 o1
(aynuTopHbIe 3aHATHS), B T.Y.:

JIEKIIUHI ol 34 17
nabopaTopHbIE 34 17 17
IIPaKTUYECKHE 34 17 17

CamocrosiTesibHas pa6oTa 205 112 93

CTYACHTOB, B TOM YHUCJ/IC:

KypcoBoii nmpoekT

KypcoBas pabora

PacuerHo-Tpadudeckoe 3amanus 36 18 18

NnauBuayanbHOE JOMAIIHEE
3aJaHue

Hpyeue 6uovl camocmoamenvuou | 169 94 75
pabomwl

dopma mIpoMexyTouHast 36 36
aTTecTaIus
(3auer, 3K3aMeH)

3. PEAJIM3AIIUA KOMIIETEHIINN.
3.1 Komnerenmusi OIIK-1: CriocoOHOCTh K TPUOOPETEHUIO C OOJBIION CTENEHBIO
CaMOCTOSITEJIBHOCTU  HOBBIX 3HAHMM C  HCMOJb30BaHHEM  OOpa3oBaTEIbHBIX U

MH(OPMAITMOHHBIX TEXHOJIOTHUH.

JlanHast KoMIIeTeHIUST (HOPMUPYETCS CASAYIONTUMU TUCIUTTMHAMMU.

Cramus HanmeHoBaHMUSA TUCIIUILINHEI

Marematuka

duznka

TeopeTnyeckas MEXaHHKa

XUMUS

HaueprarenbHast reomeTpust

WNmxenepHas rpadrka

KomnbsrotepHas rpagpuka

ConpoTHBIEHNE MAaTEPHATIOB

MeTposorusi, CTaHJapTU3AIMS U CePTHUPHUKAIHS

DNEKTPOTEXHHUKA U AIEKTPOHHUKA

R
RliB|o|lo|Nlo|u|sw -

MarepuanoBeieHue

[ERN
N

TexHonorust KOHCTPYKIIMOHHBIX MaTePHAJIOB




Ha CTaaiuy  HU3YUCHHA  JHUCHUIIIMHBI «Duzuka» KOMIICTCHII A (l)OpMI/IpyeTC}I
CICAYIOIIMMHU STallaMH.

Cocras 3HaTh YMerb Brnagers
I'me wmoxuHO HaWThu | CaMOCTOSTENLHO HaiiTh | HaBpIkamu OITMCAHHUS
MHTEPECYIOIIYIO HE00X0AMMYI0 MH(POPMAIIMIO | OCHOBHBIX  (DPU3UYECKUX
nHpopmaruio s | B (poHmax OWMONMMOTEKH WIIM | SIBJICHUH.
pereHus HWHTEPHET-pecypcax. [Mpuemamu u mMeromamu
MOCTaBJICHHOW 3amauyu. | DOpMyIMpOBaTh OCHOBHBIC | PELICHUS 3a1a4 us3
OcHoBHbIE ¢busnveckre 3aKOHbI. pa3HbIX obmacreit
dbuszndeckue BenuuuHbl | [IpumMeHaTs 11 omucaHus | (U3MKH, IO3BOJISIOIMINX
u (dbusnyeckue | sBICHUN W3BECTHBIC | peliaTh WHKCHEPHBIC

ConepkaHue | KOHCTaHTHI, uX | (hU3UYECKUEe MOJICIIH. 3aJa4H.

3TaroB omnpeneneHue, cMbica u | [IpuMenarTs 3HAHUS 0
€IMHUIIBI U3MEPEHUS. (buznIecKux CBOMCTBaX
CoBpeMeHHbIE OOBEKTOB M  SIBJICHHH B
MIPEICTABICHUS 0 | IPaKTUYECKOU

pupoje OCHOBHBIX | JIEATEIHLHOCTH.
busznyecKkux SBICHUM,

0 MPUYUHAX 170'¢
BO3HUKHOBEHUS u
B3aMIMOCBSI3H.
Jlexumw, JlaGoparopHbie pabOTHI, JlaGopatopHbie  pabOTHI,
., | camocTosTenbpHas camocTosiTeNbHas padora, WHNBUIyIEHOE
Bunrwl 3ansatuit
pabota JK3aMeH JIOMAIlIHee 3aJjaHue,
caMOCTOsITeNIbHAs paboTa
JCHOb3VeMbIe CobecenoBanue, JIaGoparopHble pabortsl, | JlTaboparopHble pabOTHI,
c ez[c}T]Ba 9K3aMEH co0ecenioBaHuE, K3aMEH co0ecenioBaHueE,
P WHAUBUIYaIbHOE
OIICHUBAHHUS

JOMAaIIHEC 3a1aHuC




Ha HaHHOﬁ craanuu HCITIOJIB3YIOTCA CICayromme ITOKa3aTcIn u KpUTCpUHn
c(hOpMHUPOBAHHOCTH KOMIIETECHIINH.
Orans
;,)IC)OBGHHH 3HATDL YMeThb Biaagern
OCBOCHH
Pazbupaercst B coBpemeHHBIX | DopmynupyeTr Bce OCHOBHBIC | Brnameer — HaBbIKaMu
NPEACTAaBICHUAX O Tpupone | puudeckue 3aKOHBI. | OIIMCaHUsI OCHOBHBIX
OCHOBHBIX ¢dusnueckux | YcnemHo UCTIONB3YeT JUisl | (PU3UYECKUX SIBICHUUN
ABJICHUM, O TPUYMHAX HX | ONHUCAHHUSA ABICHUN | U HaBbIKAMH
BO3HHUKHOBEHUS U B3aUMOCBSI3U. | U3BECTHBIE ¢usnveckue | pemieHuss  THIOBBIX
3Haer BCE OCHOBHBIE | MOJCIIN. ¢u3nyeckux 3agad U
(u3nvecKre 3aKOHBI, JeKaIIUe B | YBEPEHHO MPHUMEHSET 3HAHUS | 337a4  IMOBBIIICHHOM
OCHOBE COBPEMEHHOW TEXHUKU M | O  (U3UYECKUX  CBOMCTBAX | CIIOXKHOCTH.
TEXHOJIOTHH. [Ipencrasmnsier | OObEKTOB H  SBJICHUMN B | Bilaneer  HaBbIkamu
CBSI3b (U3MKM C  JPYTUMH | IPAKTUUYECKOM NEATENBbHOCTU. | SKCILIyaTalluu
E HaykaMd U posib ¢usndeckux | CaMOCTOSATENbHO — NpPUMEHSET | IpubOpoB u
Q 3aKOHOMEPHOCTEN. 3aKOHBI bu3uKu i | 000pyOBaHUS.
g = [lonHO WM pa3sBepHYTO OTBEYAET | pELLEHUs texunyecknx u | ChopmupoBanbl
E > | Ha BCE OCHOBHBIE U | TEXHOJIOTUYECKHUX IpoOIeM. YCTONYMBBIE HaBBIKH
= ’E JIOTIOJIHUTENbHBIE BOIIPOCHI CaMOCTOATENBHO MPOBOTUT | | 00pabOTKH u
O % | 3maer BCE OCHOBHBIE | IUIAHUPYET bu3nyeckuil | HHTEpIpETaLH
% ¢usnveckne  BEITMYMHBI U | DKCIIEPUMEHT. pe3yabTaToB
B | dusnueckue KOHCTaHThI, | CaMOCTOSITENIBHO MOJKET | U3MEPEHUH.
YBEPEHHO JTaeT UX | MpoaHaJlu3upOBaTh
OIIpENIETIEHUE, TOSACHSAET CMBICI | pE3ybTaThl JKCIEPUMEHTa U
u HA3bIBACT  €JMHUIBI | CJENIATh BBIBOJBI.
U3MEpEHMUS. VYBEepeHHO IIPOBOJUT
B nomHOoM oObeMe  3HAET | CTAaTUCTHYECKYIO 00pabOTKy
¢busnueckue npubopsI U | PE3YJIBTAaTOB IKCIIEPUMEHTA.
METO/bl U3MEPEHUsT PUINUECKUX
BEJIMYMH, 3HAcET OCHOBBI
TEOpUHU ITOIPEIIHOCTEN

W3MEPEHUN.
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Xopouio mpeacTaBisieT NPUPOLY
OCHOBHBIX ¢buznveckux
SIBIICHUH, MPUYUHBI ux
BO3HHUKHOBEHUS U B3aUMOCBSI3H.
3HaeT OCHOBHbBIE (DHU3HUECKUE
3aKOHBI, JIe)KAlllU€é B OCHOBE

dopmynHpyeT OCHOBHBIE
buznueckue 3aKOHBI.
VYBEepeHHO  UCHOJB3YeT IS
OIMCAHUS SIBJICHUI
W3BECTHBIE buznueckue
MOJEJIH.

Xopol1o BJIAaJ€ET
HABBIKAMH  OTIICAHHSI
OCHOBHBIX

bu3NYECKUX SBICHUN
u HaBBIKAMU
pEelIeHUsT  THUIOBBIX

VY 10oBIEeTBOPUTEIBHO (ITOPOTOBBIN YPOBEHB)

JIPYTMMU HayKaMH.
3HaeT OCHOBHbIE (pu3HUECKue

BEJTMYNHBI u HEKOTOpbIE
¢u3nuecKkue KOHCTaHTHI, 3HAET
OTIpeJieIIeHuE, CMBICIT "
€TMHUIIBI HU3MEPECHHUS
(bU3UYECKUX BEITUYHH.

3HaKoM c ¢busznuecKkuMu
npudopaMu u MeToAaMu
U3MEpEeHus (buznueckux
BEJIMYMH, UMEET MPEACTABICHHUE
00 OCHOBax TEOpHH

MTOTPENIHOCTEN U3MEPEHNI

IIPAKTUYECKOMN ESTEIBHOCTH.

C  3arpynHeHusIMH  yMeeT
WCIIOJIb30BaTh 3aKOHBI (DU3UKHU
JUIsl pEUICHMs] TEXHUYECKUX U

TCXHOJIOTUYCCKHUX np06neM.
MoxeTt CaMOCTOATCIbHO
IMPOBOJUTH HCKOTOPBIC

¢du3nvecKkre HIKCIEePUMEHTHI.
Heysepenno aHAIU3UpPYeT
Pe3yJIbTaThl SKCIIEPUMEHTA.

C IIOIIOJHUTEILHOU HOMOIILIO
MPOBOIUT CTaTUCTUYECKYIO
00paboTKy pe3yabTaToB
HKCIIEPHUMEHTA

= COBPEMEHHOM TEXHUKHU U | YenemHo npuMeHseT 3HaHMs | (GU3UYECKUX 3aj1ad.
T | TCXHOJOTHHU. 0  (usmueckux  cBoiicTBax | Bnameer — HaBBIKAMU
o 8 IIpencrasnsier cBA3b (QU3MKKM C | OOBEKTOB M SBICHUH B | DKCILIyaTaluu
= £ |ApyruMHM = HAyKaMH M pOIb NPAaKTHYECKOW JIEATENBHOCTH. | IpHOOPOB u
2, y= | Qusnyeckux 3akoHOMepHOCTEH | MOXKET HCIOJIB30BATh 3aKOHBI | 060PYIOBAHMSL.
;2 E XOpOLLIO 3HAeT OCHOBHBIC | (PU3UKU JUIs pemienus | ChopMUpOBaHEI
Q | busmueckue  BENMMUMHBL M | TEXHHYCCKHX U | HAaBBIKK OOpPabOTKU H
& | pusuuecKue KOHCTAHTBI, 3HAET | TEXHOIOTMYECKUX IPOOIIEM UHTEPIIPETALIN
~ | ¥X omnpeAereHHE, CMBICI U | yMeEeT IPOBOJIUTD | PE3yJIbTATOB
€IMHULIBI U3MEPEHUS. ¢u3nYeCKUl SKCIEPUMEHT. U3MEPEHUI
3HaeT ¢usuueckue npudbopsl U | Moxer [IPOaHAIU3UPOBATH
METONbI U3MEpPEHHs (PU3UUECKUX | Pe3yIbTaThl AKCIIEPHUMEHTA.
BEJIMYMH. Ymeer POBOJIUTH
3Haer OCHOBBI TEOpUHU | CTATUCTUYECKYIO 00pabOTKY
HOTPENIHOCTEH N3MEpEeHU PE3YJIbTaTOB HKCIIEPUMEHTA.
Nmeer npexacrasieHue o | ®opmynupyer nuib | Briageer  HaBbIKaMu
pupose OCHOBHBIX | HEKOTOPbIE OCHOBHbIE | OIIUCAHMsI OCHOBHBIX
bu3nyecKux SBJICHU, 0 | pu3nyecKkue 3aKOHBI. (Gu3nUeCcKuX SBICHUH,
OpUYMHAX HX BO3HUKHOBeHUs | C TPYAOM IOpUMEHSIET | HO JIOITyCKaeT
U B3aUMOCBS3H. Nwmeer | n3BecTHble ¢busnyeckue | OMUOKU. BJIJICET
npefcTaBieHne 00 OCHOBHBIX | MOJAEIH TUISL ONMCAHMS | HABBIKAMU  PELICHUs
(u3NYeCKUX 3aKOHAX, JIeKALIUX | SIBICHUU. OrpaHu4eHHO | TUMOBBIX
B OCHOBE COBPEMEHHOW | IPUMEHSET 3HAHHUS 0 | pusnueckux 3aaau.
TEXHUKHU U TEXHOJIOTUH. buznyecKux cBoiictBax | [IpuoOpen  HaBBIKH
IIpencraBisier cBA3b (U3MKU C | OOBEKTOB M SIBIEHHM B | SKCIUTyaTal[lH

HEKOTOPBIX TPUOOPOB
U 000py/IOBaHUS.

C  JomOTHUTENHHOU
HOMOIIBIO
oOpabaTbiBaeT u
UHTEPIPETHPYET
pe3yabTATHI
WU3MEPEHUN.
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Komnerenmusi OIIK-4: Oco3HaHue CymHOCTH M 3HaueHus WHGOpPMAIMU B Pa3BUTUH
COBPEMEHHOr0 OOIIECTBA, BJIAJIECHUE OCHOBHBIMH METOJIAMH, CIIOCOOAMHU U CpEeACTBAMU
MOJIyYEHHUsI, XpaHEHUs, TepepadoTKu HHGOpMALIHH,

I[aHHaH KOMIICTCHIIUA (I)OpMI/IpyeTCH CIICAYIOMMU JUCHUITTIMHAMMU.

Cragus HaumeHoBaHMsI TUCITUTUIMHBL
1 Maremartuka
2 dusnka
3 TeopeTnueckas MexaHHKa
4 Xumus
3) HauepraTenbHas reoMeTpust
6 HNmxenepHas rpaduka
7 Kommnsrorepnas rpaduka
8 ConpoTHBIICHUE MaTEPHAJIOB
9 Metposiorusi, CTaHIapTU3AIMS U CEPTHPUKAIIHS
10 DJEKTPOTEXHUKA U DJICKTPOHUKA
11 NHdopmanmoHHbIe TEXHOIOTHU

Ha cragum wu3ydyeHus AuCHMIUIMHBI «®Du3MKa» KOMIETEHUUs (OpMHpYETCs
CJIEYIOIUMU JTallaMU.

Cocras 3HaTL YMeThb Bnanets
OcHoBHbIE Hcnons3oBars 3akoHbl | HaBplkamu  mpoBeneHus
¢usnyeckue  3aKOHBI, | PUIMKU ISt pelLIeHNs | SKCIIePUMEHTAIbHBIX
JeXalue B OCHOBE | TEXHMUYECKHUX U | UccieoBaHui
COBPEMEHHOM TEXHUKHU | TEXHOJOTMUYECKUX MPOOIeM. | pa3IMUHbIX (PU3HUECKUX
U TEXHOJIOTHH. Onpenenstob XapakTep | IBIEHUH U OLEHKHU
[Tpubopsl u MeTozwbl | GU3NYECKOTO Tpolecca IO | MOTPEUIHOCTH

CopnepxaHue | U3MEPEHUS rpaduky, Tadnuie, Gopmyne. | U3MEpeHHil.
3TAINoB ¢u3nueckux BenuuuH. | [IpoBoanuTh buznueckuit
OcHoBBI TEOPUHU | SKCIIEPUMEHT.
NOTPEIHOCTEN AHanu3upoBaTh pe3yibTaThl
WU3MEPECHU. JKCIIEPUMEHTA.
[IpoBOIUTH CTATUCTHYECKYIO
00paboTKy pe3yIbTaTOB
9KCIIEPUMEHTA.
Jlexumw, JlaboparopHbie pabOTHI, JlaGopatopHbie  pabOTHI,
., | camocrosATenbHas camocTosiTeNIbHas padora, UH/IMBUYaIbHOE
Bunwl 3ansatuit
pabota 9K3aMeH JIOMAIlIHee 3aJjaHue,
camMoCTosiTeNIbHas paboTa
Fcrombayemble CobecenoBanue, JlaGopatopHbie pabotsl, | JlabopaTopHble paboTHI,
cpescTBa 9K3aMEH cobecenoBaHue, IK3aMeH cobecenoBaHue,
WHWBHyaTbHOE
OLICHUBAHUS
JIOMAIIIHEE 3a/JaHue




Ha paHHOW cTaguM UCHONB3YHOTCS — CICOYIOIIME IOKas3aTelld W KPUTEPUU
c(hOpMHUPOBAHHOCTH KOMITETEHITHH.
Oransl
S(,);OBGHHH 3HATDL YMeThb Biaagern
OCBOCHH
Pazbupaercss B coBpemeHHbIX | Dopmynupyer Bce OCHOBHbIE | Brnazeer — HaBblkaMu
NpPEACTAaBICHUAX O Tpupone | pu3ndecKue 3aKOHBI. | OIMCAHUSI OCHOBHBIX
OCHOBHBIX ¢usnyeckux | YCHEmHO  UCHONb3yeT Ui | (PU3MYECKUX SIBICHUHN
ABJICHUNA, O TpPUYMHAX UX | OMHUCAHUS SBJICHUN | U HaBBIKAMHU
BO3HUKHOBEHUS U B3aUMOCBSI3U. | U3BECTHBIE ¢bu3nyeckue | pelieHuss  THIOBBIX
3Haer BCE OCHOBHBIE | MOJIEJIH. ¢usuueckux 3amad u
(bu3nvecKye 3aKOHBI, JeKalllue B | YBEPEHHO IPUMEHSET 3HaHUS | 337a4  IOBBILICHHOM
OCHOBE COBPEMEHHOW TEXHUKH M | O  (U3NYECKHX  CBOHCTBAX | CIIOKHOCTH.
TEXHOJIOTHH. [Ipencraisier | OOBEKTOB M SIBICHHIM B | Bnaneer  HaBblkamu
CBSI3b (UBMKM C  JPYTUMH | IPAKTHYECKOHM NEATENBHOCTH. | OKCIUTyaTalluu
E HayKaMM M poib ¢usndeckux | CaMOCTOATENIBHO — MPUMEHSET | IpubopoB U
Q 3aKOHOMEPHOCTEM. 3aKOHBI ¢uznku Ui | 00OpynOBaHUS.
= g [lonHO M pa3BepHYTO OTBEYAET | pEeIICHUS texHuueckux U | ChopmMupoBaHbI
= > |Ha BCE OCHOBHbIE U | TEXHOJIOTUYECKUX MPOOIEM. YCTOWYMBBIE HABBIKH
= ’§ JIONIOJTHUTEIbHbIE BOIPOCHI CamocCTOATeNbHO MPOBOJUT U | 00pabOTKH u
O % | 3maer BCE OCHOBHBIE | IJJTAHUPYET ¢u3nveckuii | MHTEPIPETALIH
% ¢usnyeckue  BEITUYMHBI U | SKCIIEPUMEHT. pe3ylIbTaToB
B | dusnueckue KOHCTaHThI, | CaMOCTOATENBHO MOJKET | U3MEPEHHUN.
YBEPEHHO JTaeT UX | MpoaHaJM3upOBaTh
OIIpENIETIEHUE, TOACHSAET CMBICI | pE3ybTaThl JKCIEPUMEHTa U
u Ha3bIBACT  €IMHUIBI | CJIENATh BBIBOJBI.
U3MEpEHMUS. VYBepeHHO IIPOBOJUT
B nomHOoM oObeMe  3HAET | CTAaTUCTHYECKYIO 00pabOTKy
¢buznueckue npubopsI U | PE3YyJIbTAaTOB IKCIIEPUMEHTA.
METO/bl U3MEPEHUsT PUINUECKUX
BEJIMYMH,  3HAeT OCHOBBI
TEOpUHU IIOTPEIIHOCTEN

U3MEPEHUN.
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Xopouio mpeacTaBisieT NPUPOLY
OCHOBHBIX ¢buznveckux
SIBIICHUH, MPUYUHBI ux
BO3HHUKHOBEHUS U B3aUMOCBSI3H.
3HaeT OCHOBHbBIE (DHU3HUECKUE
3aKOHBI, JIeKAIUE B OCHOBE

dopmynHpyeT OCHOBHBIE
buznueckue 3aKOHBI.
VYBEepeHHO  UCHOJB3YeT IS
OIMCAHUS SIBJICHUI
W3BECTHBIE buznueckue
MOJEJIH.

Xopol1o BJIAaJ€ET
HABBIKAMH  OTIHICAHHUS
OCHOBHBIX

bu3NYECKUX SBICHUN
u HaBBIKAMU
pEelIeHUsT  THUIOBBIX

VY 1oBieTBOPUTENBHO (ITOPOTOBBIN YPOBEHB)

JIPYTMMU HayKaMH.
3HaeT OCHOBHbIE (pu3HUECKue

BEJTMYNHBI u HEKOTOpbIE
¢u3nuecKkue KOHCTaHTHI, 3HAET
oTpesiesIeHHe, CMBICIT "
€TMHUIIBI U3MEPEHUS
(bU3UYECKUX BEITUYHH.

3HaKoM c (busznuecKkuMu
npudopaMu u MeToAaMu
U3MEpEeHus (buznuecKux
BEJIMYHMH, UMEET TPE/ICTaBICHNE
00 OCHOBax TEOpHH

MTOTPENIHOCTEN U3MEPEHNI

IIPAKTUYECKOM IE€ATEIIBHOCTH.

C  3arpymHeHusIMH  yMeeT
WCIIOJIb30BaTh 3aKOHBI (DU3UKHU
JUIsl pEUICHMS] TEXHUYECKUX U

TEXHOJIOTUUECKUX MPOOIIEM.
Moxer CaMOCTOSITENILHO
MIPOBOJIUTH HEKOTOpBIC

¢bu3nUecKre HIKCIEPUMEHTHI.
Heysepenno aHaJIU3HUpyeT
pe3yJIbTaThl SKCIIEPUMEHTA.

C JIOIIOJIHUTEILHONU MOMOIILIO
MPOBOIUT CTaTUCTUYECKYIO
00paboTKy pe3yabTaToB
HKCIIEPHUMEHTA

= COBPEMEHHOM TEXHUKHU U | YCICIHO TNPUMEHSET 3HAHUA | GU3NYCCKHX 3a/1a4.
T | TCXHOJOTHHU. 0  (usmueckux  cBoiicTBax | BnameeT — HaBBIKAMU
o 8 IIpencrasnser cBA3b (QU3MKKM C | OOBEKTOB M SBICHUM B | DKCILIyaTaluu
= £ | ApyrMMH  HAyKaM#H M poib NPAaKTHYECKOW JIEATENBHOCTH. | IpHOOPOB u
2, y= | Qusnueckux 3akoHOMepHOCTEH | MOXKET HCIOJIB30BATh 3aKOHBI | 060PYIOBAHMSL.
;2 E XOpOIIO 3HAET OCHOBHBIC | (PU3UKU JUIs pemienus | ChopMUpOBaHLI
Q | busmueckue  BENMMUMHBL M | TEXHHYCCKHX U | HAaBBIKK OOpPabOTKU H
& | pusuuecKue KOHCTAHTBI, 3HAET | TEXHOIOTHYECKUX IPOOIIEM UHTEpIIpETaluu
~ | ¥X omnpeAereHHE, CMBICI U | yMeEeT IPOBOJIUTD | PE3yJILTATOB
€AVHULbI U3MEPEHHUSL. ($u3nYECKU SKCIEPUMEHT. U3MEpPEHU
3Haer ¢usnueckue npudbopsl U | Moxer [IPOaHAIU3UPOBATH
METO/bl U3MEPEHUS PUBNYECKUX | pE3yJbTaThl SKCHEPUMEHTA.
BEJIMYMH. Ymeer POBOJIUTH
3HaeT OCHOBBI TEOPHUH | CTATUCTUYECKYIO 00pabOTKy
HOTPENIHOCTEH N3MEpEeHU PE3YJIbTaTOB HKCIIEPUMEHTA.
Nmeer npexacrasieHue o | ®opmynupyer nuib | Briageer  HaBbIKaMu
pupose OCHOBHBIX | HEKOTOPbIE OCHOBHbIE | OIIUCAHMsI OCHOBHBIX
bu3nyecKux SBJICHU, 0 | pu3nyecKkue 3aKOHBI. (Gu3nUeCcKuX SBICHUH,
OpUYMHAX HX BO3HUKHOBeHUs | C TPYAOM IOpUMEHSIET | HO JIOITyCKaeT
U B3aUMOCBS3H. Nwmeer | nu3BecTHbIE ¢u3znueckue | OUIMOKH. BJasieeT
npefcTaBieHne 00 OCHOBHBIX | MOJAEIH TUISL ONMCAHMS | HABBIKAMU  PELICHUs
(u3NYeCKUX 3aKOHAX, JIeKALIUX | SIBICHUU. OrpaHu4eHHO | TUMOBBIX
B OCHOBE COBPEMEHHOW | IPUMEHSET 3HAHHUS 0 | pusnueckux 3amau.
TEXHHUKHU U TEXHOJIOTHH. buznyecKux cBoiictBax | [IpuoOpen  HaBBIKH
IIpencraBisier cBA3b (U3UKU C | OOBEKTOB M SIBIEHMM B | SKCIUTyaTal[lH

HEKOTOPBIX TPUOOPOB
U 000py/IOBaHUS.

C  n1onoJHUTENbHOU
MIOMOIIBIO
oOpabaTbiBaeT u
UHTEPIPETHPYET
pe3yNbTaThI
U3MEPECHUM.
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4. TUTIOBBIE KOHTPOJIBHBIE 3A IAHUSA

Texkymuii KOHTPOJIb OCYIIECTBIISIETCS B TEUCHHUE CEMECTpPa B (popMe BBIMOTHEHHS U 3alTUTHI
1ab0paTopHbIX pabOT, TECTUPOBAHUS, BBIIIOJHEHNUS MHAMBUAYAIBHOIO JIOMAIIHETO 3aJaHus, Ha
MPAKTUYECKUX (CEMUHAPCKUX) 3AHITHSIX.

JlabopaTopHble padoTbl. B naGopaTopHOM MNpakTHKymMe MO AUCIUILUIMHE MpeICTaBlIeH
nepevyeHs J1abopaTopHBIX padboT, 0003HAYEHBI LETh U 3aJa4l, HEOOXOJUMbIE TEOPETUUECKUE U
METOJIMYECKUE YKA3aHUSI K paboTe, epeueHb KOHTPOJIbHBIX BOIPOCOB.

3amura 1a00paTOpPHBIX pabOT BO3MOXHA TOCIE MPOBEPKU MPABUIBHOCTU BBITIOJHEHUS
3aanus, opopmIleHUsl oTYeTa. 3alluTa MPOBOAUTCA B popMe cobeceoBaHus PEenogaBaTesi co
CTYJEHTOM 10 TeMe 1abopaTopHOi paboThl. [IpruMepHBIil nepeueHb KOHTPOJIBHBIX BOIPOCOB IS
3aIUTHI JTaOOPATOPHBIX padOT MPEICTABICH B TAOJIHUIIE.

2-2: Omnpenenenue
OTHOIIIEHUS
TEIJIOEMKOCTEH Ta30B

Ne Tema naboparopHoit KoHTposibHBIE BOTPOCHI
paboThl
1. | Jlaboparopnas pabota | 1. [laiite onpeneneHue OCHOBHBIM BUAaM HorpemHocteld. [IpuBequre
0-1: IIPUMEPBHI.
O6paboTka 2. JlaliTe ompenereHHe CpeIHEr0 3HAYEHUS BHIOOPKH, TUCIIEPCHUH,
pe3yJIbTaToB JUCIIEPCUU CPETHET0 3HAYEHUS U CPETHEKBAIPATUYHOTO OTKJIOHEHHUS.
¢busznueckoro 3. Uto Takoe TmpsiMble, KOCBEHHbIE M COBMECTHBIE H3MEPEHUs?
IKCIIEPUMEHTA [IpuBenuTe MpUMEPHI.
4. OObsAcHUTE Ha TMpUMepe JABa MeToAa 00pabOTKH KOCBEHHBIX
U3MEPECHUM.
5. Kak 3anuchIBaloT OKOHYATENbHBIN PE3yNbTaT NPSIMbIX U3MEPEHUI?
2. | JJabopatopHast pabota | 1. ChopmymupyiiTe ompeaeiieHue CICIYIONIMX BEIUYHUH:  YTOJ
1-2 M3y4yeHue 3aKOHOB | IOBOPOTA, YIJOBas CKOPOCTh M YIJIOBOE YCKOPEHHE, MOMEHT CHJIbI
BpallaTeIbHOro OTHOCUTEJIbHO TOYKM M OTHOCUTEIIbHO OCH, MOMEHT HWMIIyJIbCa
JBUKEHUS MaTepualbHON TOYKU U TBEPAOTO Tea.
2. ChopmynupyiiTe ompesesieHne MOMEHTa MHEPIMH MaTepUaTbHON
TOYKM M TBEPAOro Tejia. 3anmuimure (GopMynbl MOMEHTa WHEPIHH
CTEpHS, KOJIbLIa, IMCKA U I1apa.
3. Chopmynupyiite Teopemy Lltelinepa.
4. 3anumuTe 3aKOH HM3MEHEHHS MOMEHTa UMIyJbCa MaTepUalbHOMN
TOYKHU U TBEPAOIO TeNa.
5. 3anummMTe OCHOBHOM 3aKOH TMHAMHUKHU BPaIllaTEIbHOTO JIBH)KEHUS.
3. | JJabopatopuas padota | 1. Chopmynupyiite yCIOBHS, NMPH KOTOPBIX COXPAHSETCS HMITYIIBC
1-5: Coynapenue | cCUCTEMbI WU €r0 IPOoeKus. YTo Takoe BHEITHUE U BHYTPEHHUE CUJIBL.
IIapoB 2. JlaviTe ompeneneHre MexaHHUecKkod pabotel. [IpuBeaure Gopmyry
JUTST HAXOXKACHUS pPadOThl MEPEMEHHOH CHIIBI M0 KPUBOJIMHEHHOMY
y4acTKy TpaekTopuu. Kakue Cuibl Ha3bIBAlOTCS KOHCEPBATUBHBIMH U
HEKOHCEpPBATUBHBIMHU. /[aliTe MOHATHE NOTEHIIMAIBHOU SHEPTHUH.
3. JlaliTe MOHATHE KWHETHYECKON SHEPTHMHM MaTepuaibHOW TOUYKU U
tBepaoro  tena.  Cdopmynupyiite TeopeMy 00  HM3MEHEHHH
KMHETUYECKON SHEprUH.
4. UYro Takoe ynpyruil ¥ Heynpyrui yaaper?
4. | JJabopatopHas pabota | 1. 3anummre ypaBHEHUS COCTOSHUS UACATBHOTO U PEAJIbHOTO rasa.

2. 3anummre  ypaBHEHHS  HM30TEPMHYECKOTO,  HM30XOPUYECKOTO,
M300apUYECKOT0, aIMadaTUYECKOTO U MOJIUTPOITHOTO TPOIIECCOB.

3. Banummrte 1 3aKOH TEPMOJWHAMUKH IS  BBIIICYKa3aHHBIX
MIPOIIECCOB.

4. Kak Haxoaurtcs paboTa B TepMOJAUHAMHKE?

5. Uro Ha3pIBaeTCS YHUCIOM CTEMEeHeW cBOOOaBl MoJyieKkynbl? Kak
CBSI3aHbl MOJICKYJISIPHBIE TEIJIOEMKOCTH Ta30B C YHCIOM CTeleHel
cBoOOaBI?
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4-8: OnbITHAs
MIPOBEPKA 3aKOHOB
BHEIITHETO
dotorddekra.

No Tewma mabopaTtopHoit KonTposnbHbIe BOPOCHI

paboTHI

5. | JlabopatopHas pabora | 1. Kakue cymecTByrOT sBJIE€HHUS repeHoca?

2-4: Omnpenenenue | 2. OObACHUTE MEXaHU3M BO3HUKHOBEHHS CHUJ BHYTPEHHEIO TPEHUS

kod(durmenra (cHI BSI3KOCTH).

BSI3KOCTH MetonoM | 3. 3anummre ypaBHeHHEe HbloTOHA /U1 MI€AIBbHOTO rasa.

Crokca. 4. ChopmynupyiiTe TOHITHS JAMHUHAPHOTO U  TypOYJIEHTHOTO
teueHuil. O0bacHUTE (hr3nyeckuii cMbica yncia PeliHombaca.
5. IlpuBegute  dopmyny  Crokca.  YKaxuTe  TpaHumbl €&
IPUMEHHUMOCTH.

6. | JlaboparopHas pabota | 1. B kakumx emuHUIAx wu3MepseTrcs dieKkTpoémkocTh?  JlaiiTe
3-5: Omnpenernenue | onpenereHue STUX €AUHUI] U TPUBEIUTE COOTHOIICHUE MEXKIY HUMHU.
éMKoCTH 2. UTo moHMMAIOT 10J1 EMKOCTBIO TPOBOAHMKA, KOHeHcaTopa?
KOH/ICHCAaTOpOB ¢ | 3. OT KaKkuX BETMYMH 3aBHCUT EMKOCTbH IUIOCKOTO, HMIMHIAPUIECKOTO
MTOMOIIBIO U cepUYECKOro KOHIEHCATOPOB?
0aJITMCTHYECKOTO 4. KakoWi ¢u3M4eckuid CMBICT OAUIMCTHYECKOW TOCTOSHHOW?
raJibBaHOMeTpa Enunuiibl e€ usmepeHusl.

7. | JlaboparopHnas pabora | 1. MaruutHoe nojne. HanpspkeHHOCTh M MHAYKIMS MAarHUTHOTO TOJIA,
3-10(H) Omnpenenenue | cBs3b Mexxay HUMHU. 3akoH buo-Casapa-Jlamaca.
yIIeJIBHOTO 3apsga | 2. [lpuHIun Cynepmo3uiMu A HMHAYKIUUM W HaMpsHKEeHHOCTH
9JIEKTPOHA  METOJOM | MAarHUTHOTO TOJISL.

MarHeTpoHa. 3. JleficTBue MAarHUTHOTO MO Ha JBUXKYIIHECS JICKTPUUYECKUE
3apsanbl. Cuna Jlopenna.
4. JleiicTBue MAarHUTHOTO TMOJIA Ha »3JiekTpuuyeckue Toku. Cuia
Awmmnepa

8. | JJaboparopnas pabora | 1. Yro Ha3biBaeTcs uHTEpdepeHuueit ceera?

4-2: Onpenenenue 2. JlaTb OHSATHE O MOHOXPOMAaTHYECKUX U KOTEPEHTHBIX BOJIHAX.
panuyca KpUBH3HBI 3. OxapakrepusyiiTe HMHTEpPEPEHIMOHHYI0 KapTHHY B TOHKHUX
TUTOCKOBBITTYKITON TUICHKAX.

JIMH3BI C TIOMOILBIO 4. OOBsACHUTH ONTHUECKYIO cxemy "konell HproToHa" B OTpakeHHOM
kosiery HeroToHa CBETE.

9. | JIaboparopnas pabora | 1. Cro Takoe cBer? Kakoil cBeT Ha3bIBae€TCs €CTECTBEHHBIM,
4-5: [IpoBepka 3aKkoHa | MOJSPU3OBAHHBIM, TIIIOCKOTIOISIPU30BAHHBIM?

Mautoca 2. Yro Takoe onTHYECKas OCh U TJIaBHOE CEUEHUE KpUcTaia?
3. Pacckaxkure o cmoco0ax TMONYYEHHs TUIOCKOIIOJISIPH30BAHHOTO
CBeTa.
4. Cdopmynupyiite 3akoH Mainoca.
10. | JlabopaTopnas pabora | 1. Yto Takoe TeruioBoe u3nyueHue? Jlaiite onpeneneHUss OCHOBHBIM

XapaKTepUCTUKAM TEIJIOBOTO U3JTy4EHHUSI.
2. Kak cBs3aHbl Mexay coOOH MHTEerpajipHas M CIEKTpasbHas
Jy4eucnycKaTeabHble CHOCOOHOCTH Tema?

3. Uro Takoe aOcontoTHO uépHoe Teno? Kakue Tena MOXKHO
paccMaTpuBaTh Kak adCOIIOTHO YEpHBIE?

4. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TETIJIOBOTO M3JTyYSHHS.
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Kpurtepuu oneHuBaHus J1a00paTopHoii padoThl.

Ouenka Kputepuu onenuBanust

5 CtyaeHT BBIMOJHWI paboOTy B TMOJHOM 0O0beMe ¢ COOJIOJIGHHEM HEOOXOIUMOit
MOCIIEIOBATEIHLHOCTH MPOBEICHUS OIMBITOB M M3MEPEHHM, CAMOCTOSTEIILHO U PAllMOHATIBLHO
BBIOpa ¥ MOJTOTOBMII JJISl OMbITa Bce HEOOX0oAMMOe 000pyAOBaHKE, BCE OMBITHI MIPOBET B
YCIIOBUSIX M PEKHUMAX, 00CCIICUNBAIOIINX TTOTYyICHHIE PE3YIbTATOB M BBIBOJIOB C HAUOOJBIIICH
TOYHOCTHIO, B IPEICTABICHHOM OTYETE MPAaBWJIBHO M aKKypaTHO BBHINIOJHUI BCE 3aIUCH,
TAaONMUIBI, PUCYHKH, YEPTEXKH, TpaQuKd, BBIUMCICHHUS € CIENTal BBIBOJBI, IPAaBHILHO
BBITIOJTHIJI aHAJIM3 MOTPEHIHOCTEH, cobuto1an TpeboBaHus 6€30MacHOCTH TPYJa.

4 CryneHT BBINOMHWI pabOTy B MOJHOM 00BEME C COOJIOJCHHEM HEOOXOAUMOM
MOCJIEZIOBATEIHHOCTH MPOBEICHUS OIBITOB M M3MEPEHHM, CAMOCTOSTENIbHO U PallMOHATIBLHO
BBIOpAJT ¥ MOATOTOBUII JUIS OIBITA BCE HEOOX0AUMOe 000pyIOBaHKE, OJTHAKO OMBITHI TIPOBEI
B YCIOBHUSIX M DPEXKHUMax, He O00ECNeUYMBAIONIMX MOJyYeHHE pPEe3yJNbTaTOB M BBIBOJOB C
JIOCTaTOYHOW TOYHOCTHIO, B MPEACTABIICHHOM OTYETE IPABIIILHO M aKKyPAaTHO BBITIOJHWII BCE
3anucy, TabJIUIbl, PUCYHKH, YePTEKHU, Ipa(pUKu, BEIUUCICHUS U CAENaN BBIBObI, PABUILHO
BBITIOJIHWJI aHAJIU3 TOTPEITHOCTEH, coOmoaan TpeboBanus 0€30MacHOCTH TpyZa, AOMYyCKal
HE3HAYUTeNIbHbIE OMMOKH MPU OTBETE Ha JOMOJIHUTEIbHBIE BOIPOCHIL.

3 CryaeHT BBIIOJHWI paboOTy B TMOJHOM 00beMe ¢ COOJIOIEHHEM HEOOXOIUMOit
MOCIIE0BATEIHHOCTH TPOBEACHUS OTBITOB U M3MEPEHH, BHIOpA U MOATOTOBUI JJISl OMBITA
BCE HEOOXOAMMOE 000pyIOBAaHUE, OJTHAKO OIBIT MIPOBOAMIICS B HEPAIIMOHATBHBIX YCIOBUSX,
YTO NPUBENO K TMOJYYCHHIO PE3YyIbTaTOB C OOJbIIEH MOrPelIHOCThI0, B OTYETe ObUIH
JOMYyIICHBI B 00MIEH CI0XKHOCTH HE 0oJiee IBYX OIMOOK (B 3aIUCAX €IUHHII, U3MEPECHUSX, B
BBIUMCIICHUSIX, Tpadukax, Tabnuiax, cxemax, aHajgu3e IMorpemHocred W T.1.), He
MPUHIMITHATBGHOTO JIJIT JaHHOW pa0oThl XapakTepa, HE TMOBIUSBIIMX Ha pe3yJbTaT
BBITIOTHEHUS, coOMroAan TpeOoBaHUS O€30MacHOCTH TpyAa, AOMYCKaldl He3HAYUTelbHbIE
OIMOKY TIPH OTBETE HA JIOMOJHUTEIIBHBIC BOIIPOCHI.

2 CrtyneHT BbIIONHWI pabOTy He B MONMHOM oOOBeME, HE CyMen BBIOpaTh [JIsl OIbITa
HeoOXomuMoe  O0OpyIOBaHWE,  OMBITBI, HM3MEPEHHUsS,  BBIYHCICHUS,  HAOJIIOJICHUS
MPOU3BOJIMIINCH HEMPABUIIBHO, B OTYETE OBLIM JOMYIIEHbl MHOXKECTBEHHBIE OINMOKH, HE
BBITIOJIHWJI aHAJIM3 TOTPEITHOCTEH, HE coOiogan TpeboBaHUs OE€30MaCHOCTH TPya,
JIOTTYCKaJI OMIMOKH NP OTBETE HA JOTIOJTHUTEIHHBIE BOPOCHI.

IIpakTyeckue (ceMMHApPCKNeE) 3aHATHS.

Ha mnpakTudeckux 3aHATHSIX paccMaTpUBaeTCsl NPUMEHEHHE 3aKOHOB (DU3UKU IS
pelIeHns TUIOBBIX 3a4a4 10 CIEAYIOLIUM pa3ieiiaMm:

Mexanuka (KuHemaTrka U JUHAMHUKA MOCTYNATEIBHOTO M BPAIATSIILHOTO JIBUKCHHS.
Mexanuueckass pab0oTa, MOIIHOCTb. 3aKOHBI COXpPaHEHHS M HM3MEHEHHS B MEXaHUKE.
MexaHuKka TBEpJI0To Tea.).

Monexyasipaass ¢usuka u TepMoanHamMuka (3aKOHBI HJICAJIBHOTO Taza. SBieHus
nepeHoca. Teruosie MamHbl. ukn Kapro. DHTponus. YpaBHeHre pealibHOTO Tasa.).

DJIEKTPUYECTBO U MarHeTusM (DJIGKTPUUECKOE TOJIC B BAKYyME M BEILECTBE. 3aKOH
Kynona. Teopema I'aycca. IloctostHHbIA snexkTpuyeckuid Tok. IlpaBuia Kupxroda.
DJIEKTPUYECKHE TOKM B METAUIaX, BaKyymMe€ M rasax. MarHuTHOe moJie B BaKyyme M
BemlecTBe. 3akoH bHo-CaBapa-Jlannmaca. Cunel Ammnepa u  JlopeHua. fIBnenue
ANEKTPOMATHUTHON WHAYKIMU. 3akoH Papazaes g 3JIEKTPOMArHUTHOW WHIYKLIHH.
[IpaBuno Jlenua. SABnenne camonHaykuuu. Tok cmenienus. YpaBHeHus: Makcgeiia).

Konebanus u Boanbl (MexaHudeckue KoJieOaHUS, AJIEKTPOMArHUTHBIE KOJICOAHUSI.
VYrpyrue BoJHbI. DJIEKTPOMarHUTHHIE BOJIHBI).

Onruka (I'eomerpuyeckas v BOJTHOBAs ONTHKA).
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KBanroBas ¢pusuka (Ctpoenue aroma. KBanToBas npuponaa uznydeHus. KBaHTOBbIE
SBJICHUSI B ONITUKE. DJIE€MEHThI KBAHTOBOM MEXaHUKU. SIBlIeHHE paOaKTUBHOCTH. [ledexT
MAacChl M SHEPTHUsI CBSI3U s1/Ipa. 3aKOH PaJMOAaKTUBHOTO pacmaia).

OneHoYHbIe MaTepualbl 10 ydeOHOH aucnuiumHe «Du3nka» IPeacTaBIsSIOT COOOMH
KOMIUICKT 3a7a4 JJisi paOOThl CTyJCHTOB Ha MPAKTUYECKUX 3aHATHUSIX B XOJI€ M3YyUYCHUS
JTHACHUATIINHBI.

Kaxxmas mpakTudeckas padoTa BBIIOIHSACTCS CTYACHTAaMH B XOAC Y4COHOrO 3aHSATHS
WM BO BpeMs, OTBEACHHOE Ha CAMOCTOSTENbHYI0 BHEAYJUTOPHYIO palbOTy CTyJEHTa
MIOCJIE U3YYEHHUSI COOTBETCTBYIOIIECH TEMBI.

KpnTeme OIICHUBAHMA PCHICHUSA 32149 HA NPAKTUHICCKUX 3aHATHUHAX.

Kpurepuu oniennBanus

OueHka 5 (OTJIMYHO) BBICTABISAECTCS B CIIydasx IIOJHOTO BBIMOJHEHUS BCEro 00BEMA
paboThI, OTCYTCTBHS CYIIECTBEHHBIX OIIMMOOK IPHU BBIYMCICHUSIX M TMOCTPOCHHUSIX
rpaMKOB U PUCYHKOB, FPAMOTHOTO M aKKYpPaTHOTO BBITMOJHEHUS BCEX 3aJaHUM, HATUYUS
BBIBOJIA.

Ouenka 4 (XOpoIlo) BHICTABISACTCS B CIydyae IOJIHOI'O MPH HAJIMYUK BBIITOJHEHHS BCETO
00bEMa pabOThl M HECYIIECTBEHHBIX OIMOOK MPHU BBIYUCICHUSX U MTOCTPOCHUU TpaduKOB
Y PUCYHKOB, HE BJIMSIOIINX HA OOIIUI pe3yIbTaT PEIICHUS.

OHeHKa 3 (y,Z[OBHeTBOpHTCHBHO) BBICTABJIICTCA B ClIydasdX B OCHOBHOM IIOJIHOTO
BBITTOJIHCHU A pa6OTI>I IIpyu HAJIU4YHUH OIHI/I6OK, KOTOPBIC HC OKa3bIBAKOT CYIICCTBCHHOI'O
BJIMSHUS HA OKOHYATEJILHBIN pPE3yJIbTaT.

Ounenka 2 (HEYIOBIETBOPUTEIIBHO) BBICTABISIETCS B CIlydae, KOTJa JOMYIIECHbI
NpUHIUIUAIbHbIE OMMOKM (mepernyTaHbl (QOpMyIibl, HapylleHa MOCIEI0BATEIbHOCTD
BBIYHMCIICHHUI, OTCYTCTBYET NepeBo1 (pu3ndeckux BeanuuH B cucremy CU u T.1.).

TunoBble 3a1anus 1 pad0Thl HA NPAKTHYECKUX 3AHATHAX.
1. VpaBHeHHe MPSMONHHEHHOTO IBIKEHHS MMeeT BHA X = A-t+Bt, rme A= 3 m/c, B= - 0.25 m/c%.
[TocTpouTts rpaduku 3aBUCUMOCTH KOOPAMHATHI M ITyTH OT BPEMEHH IS 3aJJaHHOTO JIBUKECHHUS.
2. Teno mamaer ¢ BoicoThl 100 M Ge3 HaYaIbHOW CKOPOCTH. 3a KaKOe BPEMs TEJO MPOXOJUT MEPBBIH
METp, MOCIEAHUI MeTp cBoero mytu? Kakoil myTh NPOXOIUT TEJIO 3a NEPBYIO, MOCIEIHIOI CEKYHIY
CBOETO JBMKECHUS?
3. K obony nucka maccoro m=5 Kr NpHJIOKE€Ha MOCTOsiHHas kacarenbHas cuina P=20 H. Kakyro
KMHETUYECKYIO SHEPTrio Oy/IeT UMETh TUCK depes t=5 ¢ mocie Havyayia AecTBUS CUITbI?
4. BeHTHIATOpP BpAIIAeTCsl CO CKOpOCThIo, cooTBeTcTBYyomEed 900 o6/munH. Ilocne BbIKIIOUEHUS
BEHTWISTOP, Bpalllasich paBHO3aMEJIEHHO, C/IeIall 10 OCTaHOBKH 75 00. PaboTa cui TopMoXkeHus paBHA
44.4 JTx. Haiitu: 1) MOMEHT MHEPLIUU BEHTUISATOPA, 2) MOMEHT CHUJIbl TOPMOXKEHHUSI.
5. dMuck Becom B 10 H u gmamerpom 60 cMm Bpamiaercs BOKPYI OCH, HMPOXOIALIEH uepe3 LEHTP
NEePIEHAUKYIISIPHO €ro MI0CKOCTH, aenas 20 o6/cex. Kakyro paboTy HaJ10 COBEpIINUTh, YTOOBI OCTAHOBUTH
JTUACK?
6. Ha Gapaban maccoit M=9 kr HamoTaH HIHYp, K KOHIy KOTOPOTO IMpPHBS3aH IPy3 Maccoidl m=2 K.
Haiitu yckopenue rpysa. bapaban cuutaTh 0JHOPOIHBIM HUIMHAPOM. TpeHuem npeHeOpeus.
7. CKoybKO BpeMeHH OyneT CKaThIBaTh 0€3 CKOJIbKEHHs 00pyY C HAKIIOHHOM MJIOCKOCTH JUIMHOW =2 M 1
BbicoTOM h=10 cm?
8. Ilyna maccoii 10 r nerut co ckopoctbio 800 M/c, Bpamiasch OKOJO NMPOIOJBHOW OCH C 4YacTOTOM
pasnoit 3000 ¢t [IpuauMas nynto 3a HUIMHIOP TAAMETPOM SMM, OMPEACIIUTh MOJHYI0 KHHETHYECKYIO
SHEPTUIO MYJIH.
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9. MaxoBHUK, MOMEHT HMHEpPIHUH KOTOporo paseH 40 KI"M?, Hauai BpaIllaThCsl PABHOYCKOPEHHO U3
COCTOSIHMS ITOKOS 1oA AelicTBueM MoMeHTa cuibl M = 20 H-m. Bpamenus npopomkanocs B Tedenue 10
c. OnpenenuTb KUHETUYECKYIO SHEPTHi0 T, IPHOOPETEHHYI0 MAaXOBUKOM.

10. B uentpe ckambpy JKYKOBCKOTO CTOMT YENIOBEK M JICPKUT B PyKax CTEP>KEHb JIUMHOHN 2,4 M U Maccoi
8 KI, pacroyloO’)KeHHbI BEPTUKAIBHO 110 OCH BpalieHus: ckambu. CKaMbs C 4YEIOBEKOM BpalIaeTcs ¢
yacToTor ni=1 ¢, C kakoif wacToroii n, OyIeT BpamaThCs CKaMbsi C YEJIOBEKOM, €CIIH OH IOBEPHET
CTEpP)KEHb B FOPU30HTaJIbHOE MoJIokeHHe? CyMMapHbli MOMEHT MHEpPLUM YelIOBEKa U CKaMbH paBeH 6
KI'M".

11. HaxioHHas IIOCKOCTh, oOpasyromas yroa 25° ¢ IIOCKOCTBIO MOpU30HTa, uMeeT aauny 2M. Teno,
JBUTAsiICh PABHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IIOCKOCTH 3a BpeMs 2¢. Omnpenenuts K03 UIIHEHT
TPEHUs Tella O MIOCKOCTb.

12. Yepe3 HenoaBWKHBIM OJIOK Maccoil paBHOH 0,2 Kr MEpPEeKHHYT WIHYp, K KOHIIaM KOTOPOTO
npuKpenuau rpy3sl Mmaccamu mp = 0, 3 kr u my = 0, 5 kr. Onpenenuts cuibl HaTsbkeHUs T1 u Tz mHYpa
o 06e CTOpPOHBI OJIOKa BO BpeMs IBM)KCHHUS T'PY30B, €CIIM Macca OJIOKa paBHOMEPHO pacipesesieHa 1mo
obony.

13. C kakoif HauMeHbIIeH BHICOTHI h TOMKEH HA4YaTh CKATBIBATHCS aKpoOaT Ha Belocurnene (He padoras
HOTaMH), 4TOOBI MPOEXaTh MO JOPOXKKe, uMeroleil ¢popmy "MepTBoit nmetnu " paguycom R = 4 M, u He
OTOPBATHCS OT JJOPOXKKHU BepxHel Touke rnetim? Tpernnem npeHeOpeys.

14. JiBa Heynpyrux Tena, Macchl KOTOPbIX 2 U 6 KI, IBMXKYTCS HABCTpPEUy JAPYT APYTY CO CKOPOCTSIMHU 2
M/c kaxkaoe. OnpenenuTs MOAYNb U HAallpaBJIeHUE CKOPOCTH KaXI0TO U3 3THX TEJI, IOCIe yaapa.

15. I'panara, sereBmas co ckopocTtbio 10m/c, pazopBajiach Ha JiBa OCKOJIKa. bojbIoil ockosok, Macca
KoToporo cocrtasisiia 60% maccsl Bceil TpaHaThl, IPOAOJIKAI JBUTAThCA B MPEKHEM HaMpaBICHUH, HO C
YBEJIMUYEHHON CKOPOCThIO, paBHOU 25M/c. HaliT cKOpOCTh MEHBLIETO OCKOJIKA.

16. Bo3gyx oobemom 1,45 M°, HAXOJIAIIHICS npu Temnepatype 20°C u naBnenuu 100 xlla, npeBparuiu
B xHAKoe cocTosiHue. Kakoit 00beM 3aiiMeT KUK BO3IyX, €CIIU €ro IIIOTHOCTH 861 Kr/m>?

17. KakoBa Oplna HavaibHas TeMIlepaTypa BO31yXa, €ClIM Npu HarpeBaHuu ero Ha 3 K oObem
yBesnnuwicsa Ha 1 % oT nepBoHavanbHOro?

18. Kakas macca Bo3/1yxa BBIIET U3 KOMHAThl 00beMoM V=60M NpH MOBBIMIEHHH TeMIEepaTypsl oT 77 =
280 K no T2 =300 K npu HOpManbHOM J1aBJIEHUU?

19. Temmeparypa Bo3ayxa B koMHaTe oobeMom 70 m® Gbuta 280 K. Iocie Toro Kax MPOTOIUJIU TIE€Yb,
Temneparypa nojHsuiace 10 296 K. Haiftu paGoty Bo3yxa npH pacIiiupeHuH, €CIM JaBJIeHHE MTOCTOSTHHO
u pasHo 100 klI1a.

20. Ha menp muprHOM 2 MKM MajaeT HOpMalbHO MapauIelbHbIM My4YOK MOHOXPOMATHYECKOro CBETa C
JUITMHOM BOJHBI A=589 HM. HaliTu yribl, B HarpaBieHUH KOTOPBIX OyAYyT HaOII01aThCsl MUHUMYMBI CBETA.
21. Topu3oHTaNBHBIE PENbCHI HAXOMATCS Ha pacctosHuM 1=0,3 M npyr or npyra. Ha Hux JexuT
CTEep)KEHb, NePIEHIUKYIApHbIN perabcaM. Kakol nomkHa OBITh MHAYKIUS MarHUTHOTO IOJIS Ul TOTO,
4YTOOBI CTEPXKEHb Haual ABUTaThCsA, eciu mo Hemy mpomyckaercs Tok [p=50 A? Koadduuuent tpenus
cTepxHs 0 penbesl k=0,2. Macca crepxs 0,5 Kr.

22. JludpaknnoHHass KapTHHA HAONIOJAeTCs Ha PAcCTOSHUM 4 M OT TOYEYHOrO0 HMCTOYHHKA
MoHoXxpoMmaTHueckoro csera (A=500 um). [Tocepenune Mexay SKpaHOM M UCTOYHHUKOM CBETa MOMEIleHa
nuagparma ¢ KpyribsiM oTBepctueM. [Ipm kakoM paauyce OTBepCcTHUs LEHTP AUGPAKIMOHHBIX KOJell,
HaOJII0aeMBIX Ha DKpaHe, OyaeT Haubosee TeMHBIM?

23. JlBa 3apspKEHHBIX IIapHKa, IMOABEIICHHBIX Ha HUTSIX OJMHAKOBOW JITHMHBI, OIyCKAIOTCS B KEPOCHH.
KakoBa fomkHa OBITh MJIOTHOCTh MaTepUaa IapuKoOB, YTOOB! YTOJI pacXoX/JI€HUS HUTEH B BO3JyXe U B
KepocHuHe ObLI OAMH U TOT ke? [ludnekTpudeckasi MPOHUIIAEMOCTh KEPOCHHA €=2, MNIOTHOCTh KEPOCHHA
p=0,8r/cm’.

24. BplMUCINATH paMycChl MEPBBIX MATH 30H DpeHens s ciiydas TUIOCKOW BOJHBL PaccrostHWe OT
BOJIHOBOH MOBEPXHOCTH IO TOYKM HaOmoaeHust paBHO 1 M. [{nuHa BonHbl A=500 HM.

25. DneKTpoHbl, JIETSAIIME B TEJIEBU3HMOHHOW TpyOke, oOmamator osHeprueid 12 k3B. TpyOxa
OPHEHTUPOBaHA TaK, 4YTO OHJIEKTPOHBI JBUXKYTCS TOPU30HTAIBHO C lOora Ha cesep. BeprukanbHas
COCTAaBJIAIOIIAs] 36MHOTO MAarHUTHOIO IIOJIS HAIIPaBJIEHA BHU3, U €r0 MHAYKLIHS B=5,5*10'5TJ1. B kakom
HarpaBJieHUU OyleT OTKJIOHATHCS AJIEKTPOHHBIM Jyd? KakoBo yckopeHue kKaxaoro snektpona? Ha
CKOJIbKO OTKJIOHHTCS JIy4, poJieTeB 20 cM BHYTPH TEIEBU3HOHHON TPYOKHU?
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26. Kompia HetoToHa 00pa3yroTcss MEXIY TUIOCKHM CTEKJIOM M JIMH30H C PaJilyCoOM KPHUBHU3HBI 8,6 M.
MoHOXpOMaTHUECKUH CBET NaJaeT HOPMalbHO. M3MepeHHs MM yCTaHOBIIEHO, YTO JAMAMETP YETBEPTOrO
TEMHOT0 KOJbla (CUMTas LEHTpajIbHOE TEeMHOE ISITHA 3a HyjleBoe) paBeH 9 mm. HaliTu niamHy BOJIHBI
[1aJIat0IIEro CBETA.

27. PeakTuBHBIN caMOJIET, UMEIOIIMI pa3Max KpbUibeB 50 M, JIETHUT TOPU30HTAIBHO €O CKOpocThio 800
kM/4. Omnpenenuts pa3HOCTh TOTCHIMATIOB, BO3HUKAIONIYI0 MEXJIy KOHIIAMH KpBUIBEB, €CIHU
BEpTHKAJIbHAsl cllararomias HMHAYKIMA MarHuTHOro mMoJis 3eMiM paBHA 5%10° Ta. MoxHo In
HCI0JIb30BaTh ATY Pa3HOCTh NOTEHIUAJIOB JJI U3MEPEHMS CKOPOCTH 110JIETA camMoiIETa?

28. B ombiTe FOHra orBepcTHs OCBEIIAIUCh MOHOXPOMATHYECKHM CBETOM IJIMHON BOJIHBI A=600 HM,
paccTosiHue MEXIy OTBEPCTUAMU | MM U paccTOsHME OT OTBEpCTUil 70 sKpaHa 3 M. Haiitu monoxenue
TPEX MEPBBIX CBETIBIX MOJIOC.

29. IlpoBonHuK IIMHOMU I=1 M ABHKETCS CO CKOPOCTHIO V=5 M/C MepIeH IUKYISIPHO K JIMHUSIM UHIYKIHH
OJIHOPOJIHOTO MarHUTHOro nojs. OnpeaenuTs BEIUYUHY MHAYKIMM MarHUTHOIO IOJISA, €CJIM Ha KOHIAX
MPOBOJIHUKA BO3HUKAET pa3HOCTh noteHimanon 0,02 B.

30. Jlyu cBera majaer Ha IUIOCKONAPAWICIBHYI0 CTEKSHHYIO IUIACTHHKY mox yriaom i=60°. Kakosa
TOJIIUHA TIACTUHKYU d, ecnu mpu BbIxojae u3 Heé nyd cmectuiics Ha 20 mm? [lokaszaresns mpernoMieHHs
crekia n=1,5.

31. Yetslpe 0OqHOUMMEHHBIX 3apsija q PaclojOKEeHbI B BEpIINHAX KBaJparTa co cTopoHoii a. Kakosa Oyner
HaIpsHKEHHOCTH MOJISL HAa PACCTOSIHUU 2a OT LIEHTpa KBajpaTa: 1) Ha MPOJOJKEHUU AMArOHAIH; 2) Ha
MPSIMOM, IPOXOIAIIEH Yepe3 EHTP KBajapaTa U MapajuiebHOM cTopoHam?

32. YcraHoBka Juia moiydeHHs Kosenp HpioToHa ocBemaeTcss MOHOXPOMAaTHYECKHM — CBETOM.
HabGmionenue Bemercs B OTPaXEHHOM CBeTe. Paaumychl NIByX COCEIHHUX TEMHBIX KOJIEL pPaBHBI
coorBeTcTBeHHO 4,0 u 4,38 MM. Paauyc xpuBu3HbI JIMH3bI paBeH 6,4 M. HaiiTu mopsiakoBele HOMepa
KOJIeIl U JUIMHY BOJHBI NIa/Ial0IIEro CBETa.

33. B ompite ¢ 3epkanamu DpeHenst pacCTOSHUE MEXKAY MHUMBIMH M300paKEHUSIMH MCTOYHUKA CBETA
6bu10 paBHO 0,5 MM, paccTosiHHE IO 3KpaHa 5 M. B 3ermeHOM cBeTe MOSyYMIIMCh MHTEPPEPEHIIMOHHbIE
MI0JIOCHI HA PACCTOSIHUU 5 MM JAPYT OT Apyra. HaliTu 1MHY BOJIHBI 3€JIEHOTO CBETA.

34. Kycok mpoBoaa AIWHON |=2 M CKIaJbIBaeTCs BJIBOE M €r0 KOHIIBI 3aMBIKAIOTCS. 3aTeM MPOBOJ
pacTsaruBaeTrcs B KBajApaT TakK, YTO IUIOCKOCTh KBajapaTa NEpIEeHIUKYJIsIpHAa TOPU30HTAIbHON
COCTABIIIOIICH MHAYKIMH MarHUTHOTO moms 3emnn B=2*10" Ti. Kakoe KOIMYECTBO SIEKTPHYCCTBA
MPOUAET uepes3 KOHTYp, €U ero conportupieHue R=1 Om?

35. Caer 0T MOHOXpOMaTH4ECKOro ucTouHnKa (A=600 HM) ajiaeT HOpMaIbHO Ha Iuadparmy ¢ KpyribiM
otrBepctreM. J(nameTp orBepctus 6 Mm. 3a auadparMoi Ha pacCTOSHUM 3 M OT HEe HaXOAUTCs dKpaH. 1)
Ckonpko 30H OpeHens ykiaasiBaeTcs B oTBepetuu auadparmel? 2) Kakum Oynet neHTp AudpakimoHHOM!
KAapTUHBI HA 3KpaHe: TEMHBIM WJIM CBETIIBIM?

36. DneKTpoH, ABHUTaBIIMHCS CO CKOPOCTBIO 5*10°m/c, Brueraer B NapajuIeIbHOE €r0 JABUKECHHIO
anekTpudeckoe mosie HanpsbkeHHoCcThio 1000B/M. Kakoe paccTostHue Mpora€T 3JIEKTPOH B ATOM TI0JIE /10
MOMEHTa OCTaHOBKH M CKOJIBKO BPEMEHH eMy JJIsl 3TOro norpedyercs?

37. Jlyd cBeTa majaeT Ha IJIOCKOMAPAIUICIBHYIO CTEKISHHYIO IDIACTHHKY TOJ YIJIOM i=60°. Kakosa
TOJIIIIMHA TIACTHHKYU d, ecnu mpu BbIxoje u3 He€ nyd cmectics Ha 20 mm? [Tokaszarens mpenoMiIeHUs
crekia n=1,5.

38. DneKkTpoH, ABHUraBIIMHCS CO CKOPOCTBHIO 5%10°m/c, Bueraer B MapajuIeIbHOE €r0 JABH)KEHUIO
anekTpuyeckoe mnojie HamnpspkeHHocThio 1000B/M. Kakyro fomto cBoelt nmepBoHaYanbHONM KMHETUYECKOU
SHEPIUM TOTEPSAET DJEKTPOH, IBUTasCh B 3TOM IIOJIE, €CJIM AJIEKTPUUECKOE IoJie OOpbIBaeTCs Ha
paccrosgauu 0,8cM yTH 3JIEKTpOHA?

39. UccnenoBanue cniektpa u3nydeHuss ColHIIA TOKA3bIBAET, YTO MAKCUMYM CIEKTPaIbHOU MIOTHOCTU
SHEPreTHYECKONH CBETUMOCTH COOTBETCTBYeT JuiMHE BoJHBI A=500 HM Ilpunumas ConHue 3a udepHOe
T€J0, ONPEAEIUTH MacCy m 3JIEKTPOMAarHUTHBIX BOJIH (BCeX UIMH), u3iaydaembix ComHiem 3a 1 c.

40. Ompenenuth Temneparypy 7, P KOTOPOH IHEPreTUYEecKas CBETHMOCTh YepHOTo Tena paBHa 10
kBr/M’ .

41. BplUMCANTh 4YaCTOTHl BpallleHUs OHIIEKTPOHA B aTOME BOAOPOJa HAa BTOPOM M TpeTbel opOuTax.
CpaBHHUTH 3TH YACTOTHI C YACTOTOM raMma H3Jy4EeHHs IPU MEPEX0Jie JIEKTPOHA C TPEThEl Ha BTOPYIO
opouTy.

42. Tlotok sHeprun @, u3myyaeMmblii M3 CMOTPOBOIO OKOIIKA IUIABHJIBHOW meud, paBeH 34 Br.
Omnpenenutsb TeMrepatypy 7 medu, eciiv MJI0Mab OTBEPCTHI S = 6 oM’



17

43. Ompenenuth mnocTOssHHYIO Ilmanka h, ecnmu m3BeCTHO, YTO (OTODJIEKTPOHBI, BBIPHIBAEMBIC C
MOBEPXHOCTH HEKOTOPOTO MeTaia CBETOM ¢ vacToro 2,2*10715 I', moNHOCTRIO 3a/1ep:KUBAIOTCS
oOpaTHBIM TOTeHIIMAJIoM B 6,6 B, a BeIppiBaeMbIe cBeTOM ¢ yacToTton 4,6*10715 ' moTeHuaiom B
16,8 B.

44, DnekTpoH ABWXKETCS co ckopocThio 200 Mwm/c. Omnpenenuth IJIUHY BOJIHBI  J€  bpoiis,
VUUTHIBas W3MEHEHUS MAacChl JIEKTPOHA B 3aBUCHMOCTH OT CKOPOCTH.

45. Haiitn HauMEHBITYI0O A min ¥ HAaKOOJBIIYIO A MaxX JIMHBI BOJH CHEKTPAIbHBIX JTUHUI BOJOPOJA B
BHUJIUMOW 00JIACTH CIIEKTpa.

46. Haiitm maccy ¢dotona: 1) kpacHbIX ayueit cBeta (A=700 HM) 2) PEHTTEHOBCKHUX JIydeu (A=25 nM) u
3) ramma-nydeit (A= 1,24 nm).

47. OmnpenenuTh KpacHYIO rpaHuily Ao hoToddderra ais ne3us, eclivd mpu 00Iy4YeHUH €Tr0 MMOBEPXHOCTH
(HOIIETOBBIM CBETOM JTMHOM BOJMHBI A=400 HM MaKCHUMAaJbHAsI CKOPOCTh Vpmax (POTOIIEKTPOHOB paBHA
0,65 Mwm/c.

48. Yron bprocrepa mpm TaJCHWHM CBETa W3 BO3JyXa HA KPUCTAI KaMEHHOW CcOJIM paBeH 57 rpa.
Onpenenutb CKOPOCTh CBETA B 3TOM KPHUCTAILIE.

49. HaiiTh MUHHMAaJIbHYIO SHEPTUIO, HEOOXOJMMYIO JUIsl YIAJICHUsI OJJHOTO TPOTOHA U3 si/Ipa a30Ta.

50. Kaxkoit umzoronm ob6pasyercs u3 232 90Th mocne dverbipex a-pacmalioB U IByX b-pacnamos?

NuauBuayajbHOe JoMAlIIHEE 3aIaHUE.

BrinosiHeHne CTyleHTaMu HWHIUBUAYAJIBHOTO JOMAIIHErO 3aJaHus CHOCOOCTBYET
HanOoJee TIIyOOKOMY M3YYEHHUIO COOTBETCTBYIOIIETO pa3zena Kypca QU3HKU.

Hean 3apanus: 3akperuieHUe MPaKTUUYECKUX HABBIKOB pelieHus: (pU3ndecKkux 3anad
MPUMEHEHNEM MaTeMaTUYECKOro arlrnapara, yriryoJIeHHOE U3yuyeHHe U YCBOCHHE YI4EOHOTo
Marepuala.

Crpykrypa padotsl. UHIUBUAYAIbHOE TOMAIIIHEE 3aJaHUE COCTOUT U3 2 YacTEu.

1 gacTh BBITIOHSACTCS B TeueHHe 1 cemectpa u coaepxkut 10 3amayd W3 CICAYIOIMIUX
pasznenoB (U3MKU: KUHEMAaTHKa TMOCTYIMATEeIbHOTO U BPAIATEIbHOTO JABUKCHUS.
JluHaMKKa MOCTYNATEIbHOTO W BpallaTeIbHOIO ABWXKEHHUs. BpamieHue TBepAoro tena
BOKPYT 3aKpEIJICHHOM OCH. 3aKOHbl COXPAaHEHUSI M W3MEHEHHSI B MEXaHUKE.
Mexannueckue KoJjieOaHUsI M BOJIHBI. 3aKOHBI MACaIbHBIX Ta3oB. KuHertuueckas teopus
razoB. OCHOBbI TepMoAMHAMUKU. [IpUuMeHEHHE MepBOro 3aKOHA TEPMOJUHAMHUKU K
WJICAUIbHBIM Ta3aM. BTopoil 3akoH TepMoAWMHAMHKH. PeanbHble Ta3bl W KUJKOCTH.
VYpaBuenne Ban-gep-Baansca. SIBnenme niepeHoca. 3aKOHBI TTOCTOSHHOTO  TOKAa.
PasBerBnennsie uenu. [Ipasmna Kupxroga. Pabora. MomHocTs Toka. MarHutHoe nose B
BAaKyyME€ M B BEILIECTBE. JHEPrUsi MArHUTHOTO MoJid. [[BH>KeHHE 3apsKeHHBIX YacTHUIl B
AIEKTPUYECKOM U MArHUTHOM TIOJISIX.

2 4acTh BBINOJHSAETCS B T€ueHHE 2 cemecTpa U coiepxuT 10 3amay u3 ciaeayronmx
pasznenoB (U3MKUA: MEXAHWMYECKHUE U DJIEKTPOMArHUTHBIC KOJICOAHWS ¥ BOJIHBIL.
[lepemennsniii Tok. ['eomerpuyeckas ontuka. BonHoBas onrtuka: wuHTEpdepeHus,
mudpakuus, monspu3anus cBeta. KBaHTOBas ONTHKA: TEIIOBOE H3IYyYEHHUE W 3aKOHBI
BHemHero  dotodddekra. Atom bopa. BomHOBBIE  CBOWCTBA ~ MHUKpPOYACTHII.
PangunoaktuBHOCTB. JleekT Mmacc. DHeprus cBsi3u. 3aKOH paIMOaKTUBHOIO pacmaja.
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Od¢opmiienne HHANBUAYAJIBHOI0 JOMAIIHET0 32JaHUS.
W13 mpemocTaBusieTcsl MPemnoaaBaTeio Ui IPOBEPKH Ha OyMakHBIX JHcTax B (popmare A4
UId B TETpaau. IIpn BeimonHennn W3 cTyneHTy HEOOXOAMMO pPYKOBOACTBOBATHCS
CJIeIYIOIIUMHU IPaBUIAMU:
1. TuTynbHBIN TUCT WU OOJIOKKY TETpaAX HEOOXOAUMO MOANUCATH T10 CIIEAYIoIeMy o0pasily:
Crynent BI'TY um. B.T'. lllyxoBa
Annpees U. I1., rpynma UT -21
N3 Nel
2. N]13 Bemomustores dyepHwiamu. Kaxmas 3amada J0DKHA HAYMHATHCS C HOBOW CTPAHUIIBL.
VYcnoBusd 3a1a4 NEPENUChIBalOTCA 0€3 COKpaIlleHUH.
3. PemieHusi MOJKHBI COMPOBOXKIATHCS MOSACHEHUSMH, PACKPBIBAIOIIMMH (PU3NYECKUN CMBICIT
MPUMEHSIEMBIX (OPMYIT WM 3aKOHOB.
4. HeobxomuMo pemuTh 3agady B OOIIEM BHUIE, T.€. BBIPA3UTh HMCKOMYIO BEIMYHHY 4Yepe3
OykBeHHbIe 0003HAUEHUsI BEJIMYWH, 3aJJaHHBIX B YCIOBUU 3aJa4H.
5. TloacTaBuTh B OKOHYATENbHYIO (DOpPMYINy BCE BEIMYMHBI, BbIpakeHHbIe B cucteme CU.
[Ipon3BecTH BBIUMCICHUS U 3alIACATHh OTBET.
Cpok cnaun M/I3 onpenensiercst mpenogaBaTeieM.
TunoBble BApUAHTHI 3aJaHUH
NA3 Ne 1

2. Komera pBwxkercs Bokpyr CoiHIA TO DJIUITUICY C JKCICHTPUCHTETOM, PaBHOM
0,6. Bo ckonbKko pa3 JIMHEHAst CKOPOCTh KOMEThI B Onmkaitiieit k CoJHIly TOYKE OpOUTHI
Oombllie, YeM B HauboJiee ymaaaéHHON?

3. Ousnvecknii  MasTHUK  TOPEACTABISET  COOOW  TOHKHMA
OIHOPOJHBIA CTEPKEHb MACCOM M C YKPEIUICHHBIM Ha HEM JABYMS
MaJeHbKUMU IIapUKaMu MaccaMd m U 2m. MasiTHUK coBeplIaeT o Im lo lom
KoJeOaHusi OKOJO TOPH30HTAJIBHOM OCH, MPOXOIAIIEH dYepe3
Touky O Ha crepkHe. OnpenenanuTs 4acTOTy HKO TapMOHMYECKUX .
KoneOaHuii MasTHUKA Mg cioydaeB a,0,B,r. [lnmHa crepxkHs aim 62)'“ ;m 2)’“
L=1M. llapuku paccmaTpuBaTh Kak MaTepuaibHbIEC TOUKH. /

4. ToHkuil crepkeHb AMMHON 12 cM 3apspkeH ¢ JuHeHoW miuoTHocThio 200 HK/M.
Haittn HanpsKEHHOCTBh 3JIEKTPUYECKOTO IMOJIS B TOYKE, HAXOMSLIEHCS HAa PACCTOSHUM S
CM OT CTEPIKHs IPOTUB €r0 CEPEIUHBI.

5. Kongencarop anekrpoeMkocThio 0,6 MK® ObuI 3apsikKeH 10 pasHOCcTH noteHuuanoB 300
B u coennHeH cO BTOpPBIM KOHJIEHCATOPOM 3IEKTPoeMKOCThIO 0,4 MK®D, 3apsKEeHHBIM
10 pasHoctu noreHuuanoB 150 B. Haiitu 3apsna, nepeTekmmii ¢ IUIACTUH NEPBOTO
KOHJIEHCAaTopa Ha BTOPOM.

6. DIEKTpOH JABWXKETCS B OJHOPOJHOM MArHUTHOM Tmone ¢ wHaykuued 0,1 Tn
NEPNEHIUKYISIPHO JUHUAM HMHAYKIUU. OnpenenuTs CUly, ACHCTBYIOILYIO Ha 3JEKTPOH
CO CTOPOHBI 0JIs], €CJIM panyC KpUBU3HBI TpaekTopuu paseH 0,5 cm.

7. JIBa WOHa WMeEIONIME OJWHAKOBBIM 3apsl, HO pa3iMyHble MAacchl BIETEIU B
OJIHOPOJHOE MarHuTHoe mnose. I1epBblii MOH Hayan IBUraThCs IO OKPYKHOCTH PAINYyCOM
5 cMm, a BTOpOM HOH - IO OKPYKHOCTH paauycoM 2,5 cMm. Hailtm oTHOIIEeHHMe macc
MOHOB, €CJIM OHU MPOIIIM OJMHAKOBYIO YCKOPSIOIIYIO pa3HOCTh NOTEHIIMAJIOB.

8. Ilpu m30XOpHOM HarpeBaHUM Kuciaopoaa oobemom 50 i maBienue u3MeHmIoch Ha 0,5
MIla. HaifTi KOIMYECTBO TEIUIOTHI, COOOIICHHOE Ta3y.

9. I'a3 maccoit 58.5r HaxoAWTCS B COCYyJi€ BMECTUMOCThIO 51. KoHIEHTpanus MOJeKys
raza pasna 2.2*10**26 m**(-3). Kaxoii aTo raz?

10. Hpeanpnbrii ra3 comepmaer nukin Kapao. Temmeparypa T2 oxmaaurtens paBHa
290 K. Bo ckonbko pa3 yBenmuuutcsa KIIJ[ nukna, ecnu TemmepaTypa HarpeBaTens
noBricutcst oT T1 =400 K no T1= 600 K?
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I3 No 2

1. Touka coBepmiaer rapmMoHuueckoe kosneOanue. Ilepuon xonebanmit T=2 c,
amruiutyna A=50 MM, HauanbHas ¢asza ¢pu=0. Haiit ckopocTts V. TOUYKM B MOMEHT
BPEMEHHU, KOTJla CMEUICHUE TOYKU OT IOJIOKEHUS PABHOBECHUS X=25 MM.

2. Ha xakyro miuHy BosHbl JI Oyner pe3oHHpOBaTh KOHTYp, COCTOSIIMM W3
KAaTyIIKd  WHAYKTUBHOCThIO L=4 MkI'H © KOHJEHcaTtopa 3JIEKTPOEMKOCThIO
C=1,11 u®?

3. IIpenomistomuit yroi  paBHOOenpeHHOM  mpusMmbl  paBeH  10rpap.
MonoxpomaTuueckuil Jyd majaaeT Ha OOKOBYIO IpaHb moa yriom 10rpaa. Haiitu
yroa OTKJIOHEHUs OT II€PBOHAYaJIbHOIO  HAIPABICHHs, €CIU  IIOKa3aTellb
IPEJIOMJIEHUS] MaTEpHUaJia IPU3MHI 1,6.

4. OnpenenuTe yYriaoBYK JUCHEPCUI0 TU(PAKIMOHHOM pelIeTKH s yria
muppakuuu 30 rpax ¥ umHbBL BoJdHBI 600 HM. OTBeT BbIpa3uTh B eauHuiax CU
Y B MUHYTax Ha HM.

5. Ha pucynke yka3aHbl TOJOXEHHS TIJIaBHOH
ontuueckor ocu MN cdepudeckoro 3epkajna, €ro s, * 8
nomoca P u rmaBHoro ¢okyca F. Omnpenenuts, a) 6)
BOTHYTBIM WJIM BBINYKJIBIM SIBIISIETCS 3TO 3€pKallo.

byzaeT 1n n300pakeHue JeHCTBUTEIbHBIM 1M MHUMBIM?

6. Ha crakan, HanmoJIHEHHBINM BOJOM IIOJIOKEHA, CTEKJIsTHHAS miacTtuHa. Iloxg kakum
VIJIOM JOJDKEH TajaTh JIyd CBETa Ha IUIACTUHY, YTOOBI OT TOBEPXHOCTH paszjena
BOJbI CO CTEKJIOM TIPOM3O0IIO TMOJHOE BHYyTpeHHee  oTpaxkeHue? Ilokazarenb
IpeIoMIIeHHs cTeka 1,5.

7. Ilpu yBenmnyeHUM TEPMOJUHAMUYECKON TEMIIEpaTyphl YEPHOTO TeJda B JBa pasa
JUIMHA BOJIHBI, Ha KOTOPYIO MPUXOJUTCS MAaKCUMyM CHEKTPaJbHOW MIOTHOCTH
HSHEPreTUYECKON CBETUMOCTH, yMeHbIImIach Ha 400 HM. OnpenenuTs HayaabHYIO U
KOHEUHYIO TEMIIEPATYyPBHl.

8. OnpenenuTh JIMHY BOJHBI A€ bpoins snekTpoHa, ecilid €ro KUHETHYecKas
sHeprus | k3B.

9. Onpenenuth AePEKT MACCHI ¥ SHEPTHIO CBS3U SIpa aTOMa TSHKEIOr0 BOJOPOJA.

10. HaifTu 4mMcno NmMpoOTOHOB M HEWTPOHOB, BXOSIIMX B COCTAaB SIEP TPEX U30TOIOB
Mmarnusi: a) 2412Mg; 6) 2512Mg; B) 2612Mg.

KpuTtepun onieHMBaHus1 MHAUBUAYAJIbHOT0 JTOMAIIHEr0 32/IaHUSL.

Onenka Kpurepuu onennBanus

5 3amaun  pemeHbl TMOJMHOCTBIO U O(OpMIIEHBI B COOTBETCTBUU C
PEABSIBISIEMBIMH TPEOOBAHUSIMU.

4 3amayn pemieHbl MOJTHOCTHI0O U B I1eJIOM O(GOpPMIICHBI B COOTBETCTBHH C
TIPEIBSBISICMBIMHA TPEOOBAHUSIMHU.

3 3agaun  peIICHBbl TOJHOCTBIO C HE3HAUYUTENbHBIMU  OIIMOKAMHU U
opopMieHbl, B OCHOBHOM, B COOTBETCTBUM C MPEAbIBISIEMbIMU
TpeOOBAHUSIMU.

2 3amaun pemieHbl HE TMOJHOCTBIO U COJEpPKAT OMIMOKH, O(POpMIICHHE HE
COOTBETCTBYET NPEIBSIBISIEMBbIM TPEOOBAHHSIM.
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IIpomexyTouHasi aTTecTallMs OCYIIECTBIsETCS B KoHIe | u 2 cemecTpa B ¢opme
IK3aMeHa.

DK3aMeH BKJIIOYAET JIBE€ YacCTH: TEOpPETHUYECKylo (2 Bompoca) U mpakTudeckyro (1
3ajmava). JJisd MOJrOTOBKM K OTBETY Ha BOMPOCH! W 3aJaHMs OWieTa, KOTOPBIA CTYICHT
BBITACKMBACT CIy4alHBIM 00pa3oM, oTBOAWTCS BpeMs B mpenenax 60 muayT. [locre
OTBETa Ha TEOPETUYECKHE BOMPOCHI OMIIeTa, MPENoAaBaTeNb 3aJaeT JOMOJHUTEIbHBIC
BOITPOCHI.

Pacnpenenenrie BONMpPOCOB W 3aJaHUN MO OWJIETaM HAXOAUTCS B 3aKPBITOM IS
CTYJIEHTOB J0cTyme. EjXeroaHo mo AWCHMIUIMHE Ha 3acelnaHuu Kadeapbl yTBEP:KIAeTCs
KOMIUIEKT OWJIETOB [JI1 TPOBEACHHS dK3aMEHA I10 IUCIUILIMHE. DK3aMEH SBISCTCS
3HAaYUMBIM OIICHOYHBIM CPEJCTBOM H pEHIAIONIMM B HMTOTOBOH OTMETKE YYEeOHBIX
JTOCTHKEHUM CTYACHTA.

TunoBoii BApMaHT 3K3aMeHALIMOHHOT0 OuieTa 3a 1 cemecTp

MUHOBPHAYKH POCCUM
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/XKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHUNA
«BEJITOPOJICKUHM I'OCYJJAPCTBEHHBIN TEXHOJIOI MYECKHUI
YHUBEPCUTET um. B.I'. HTYXOBA»

(BI'TY um. B.I'. lllyxosa)

Kadenpa ¢puzuxu HucuuriiHa Pusuka

Hampasnenune  15.03.02 TexHosiornyeckue MalivHbl 1 000pyI0BaHUE

[Ipoduns TexHOIOTHYECKHE MAIIUHBI M KOMIUIEKCHI MPEIIPUSATHI CTPOUTEIHHBIX

MaTEPUAJIOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3akoH coxpaHeHus »dIeKTpuyeckoro 3apsaa. 3akoH Kynona. HanpsoxkeHHOCTH
aneKkTpudeckoro nosist. CuioBbie TMHUU. [[puHINN CYNepnO3UIIUN STIEKTPUIECKUX TTOJICH.

2. K 00601y nucka Maccoro m=5 Kr NpHJIOkKEHa MOCTOsIHHAsI kKacatenbHas cuia P=20 H.
Kakyro KkuHETHYEeCKyI0 2HEprui0 OyJeT UMETh JUCK uepe3 t=5 ¢ mocie Hayana JelCTBUs
CUJIbI?

3. JIBa OaMHAKOBBIX 3apsHKEHHBIX IMApPUKa, HAXOASIMUXCA Ha paccrosHuu 0,2M,
nputsruBatorcs ¢ cwiod F;=0,004H. Ilocne Toro kak miapuku ObUTM TIPUBEJCHBI B
CONPUKOCHOBEHHE M 3aTeM pa3BelCHbl Ha NPEXKHEE pPacCTOSIHUE, OHU CTaJH
oTtTtasikuBathcs ¢ cuiioit F,=0,0022H. Onpenenuts nepBoHaYaIbHbBIC 3apsiibl MIAPUKOB.

VYTBepxkaeHO Ha 3acenannuu Kadeapbl , MpOTOKOJI No
3aBenyromuii kaheapon / A.B. Kopauon

IlepeyeHb BONpPOCOB /I MOATOTOBKHU K 3K3aMeHY 3a 1 cemecTp
1. Mexanudeckoe amwxkeHue. Cucrema orcyera, cUcTeMbl koopauHat. I[lepemernienue,
TpaeKkTopus, myTb. CKOPOCTh. Y CKOPEHHE.
2. [IpsMonuHeitHOe U  KpHUBOJIMHEWHOE JBIbKeHHe. KuHemaThka BpaliaTteabHOTo
INBIKEHUS. KnHEMaTHUecKue ypaBHEHHUS! IBUKEHUS.
3. 3axonb! HetoTona. [loHsiTe MHEPLIMATBLHONW CUCTEMBI OTCUETA.
4. Coynapenue AByX Tell. 3aKOH COXPAHEHUsI UMITYJIbCA TeJIa U CUCTEMBI TEl.
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5. Kunernueckas sneprus u padbora. Pabora. 3aKkoH COXpaHEHUs SJHEPTUU.

6. KonceppatuBnbie cuibl. [loTeHlManbHass 3HEpPTHs BO BHEIIHEM IIOJI€ CHJI. DHEprus
ynpyroi aedopmariyi.

/. luHaMuKa BpalmaTeJbHOTO ABMKEHUSA. MOMEHT CWIIbl, UMIYJbCa. 3AKOH COXPaHEHUS
MOMEHTa UMITYJIbCA.

8. Pacipenenenne Maxkcsemia. Pacnpenenenue bonpiimana. bapomerpuyeckas gpopmyia.
9. Macca u pa3mepsl Mosekyi. CocTosiHMe TepMOIMHAMUYECKON cucTeMbl. TemmepaTypa.
YpaBHEHHUE COCTOSIHUS UICAIBHOTO rasa.

10. BuyTpeHHss sHeprusi TepMOIMHAMUYECKON crcTeMbl. PaboTa, coBepiaeMasi TeoM
IIPY U3MEHEHUH 00beMa.

11. 3akoHbI TEPMOJAMHAMHUKU. BHYTpEHHSIS1 SHEPTUS U TEIUIOEMKOCTh UJ1€aJIbHOTO Ta3a.
12. Anwuabatsbiii nporecc. [lonutponuyeckue npoueccel. Ban-nep-paanbcoBcKuil ras.
13.  Owntponus. Beruucnenue sutponuu. [{ukn Kapso.

14. Knaccuduxamus kpuctamaoB. DU3HUECKHE THUIBl KPUCTAUIMYECKUX PEILIETOK.
HedekTrl B Kpuctaiax. TemmoeMKocTb KpUCTaIIOB.

15. Hcnmapenue u KoHJeHcalus. PaBHOBecHe MXHUAKOCTM UM HACBILIEHHOIO Iapa.
Kputnueckoe cocrosinue. IlepechlieHHbIN Tap U neperperas )KUAKOCTb. TpoiiHas TOUKa.
16.  SBnenus mepenoca. uddysus B razax. TemmonpoBogHOCTh Ta30B. Bs3kocTh ra3os.
17. Onekrtpuueckuil 3apsa. 3akoH Kynona. Dnektpuueckoe mnose. HampsixkeHHOCTh
nons. [lorenumain.

18. DOwueprusi B3aUMOJCHCTBUS CUCTEMBI 3apsanoB. CBs3b MEXAY HaNPSKEHHOCTHIO
ANEKTPUYECKOTO MOJISl U TOTEHIIMAJIOM.

19. Teopema ['aycca. Berancienue nomeit ¢ momorisio Teopemsl ['aycca.

20. [lonspuble u HemoJsipHbIe MoJeKyJbl. [lonspuzanus audnekTpukos. [lome BHYTpu
IUAIIEKTpUKa. CEerHeTO3JIEKPUKH.

21. PaBHOBecue 3apsiioB Ha MpoBOJAHUKE. [IpOBOAHHMKM BO BHEIIHEM 3JIEKTPUUYECKOM
noJjie. DNEKTPOEMKOCTb.

22.  DHeprus 3apsHKEHHOTO MPOBOJHKKA. DHEPIus 3apsKEHHOT0 KOHJEHCATOpa.

23.  DnexTpuyecKuil TOK. YpaBHEHHE HEMPEPHIBHOCTHU. DJIEKTPOABIKYILAS CUIIA.

24. 3axkon Owma. CompoTuBIE€HHWE MPOBOTHUKOB. 3akoH Oma is HEOJHOPOIHOTO
Y4acTKa LIETH.

25. PaszerBnennbie nienu. [Ipasuna Kupxroda.

26. MomHocTh TOKa. 3akoH xoynsa-Jlenna.

27. BzaumojelicTBue TOKOB. MaruutHoe mnoJje. 3akoH buo-CaBapa-Jlamnaca.

28. Tlone nwxyierocs 3apsina. Cuna Jlopenna. 3akon Amrmepa.

29. PaOota, coBepiaemasi pu NepeMEIlIeHUHA TOKa B MArHUTHOM TOJIE.

30. HamaranuuBanwe MmarHeTuka. HampsokeHHOCTP MAarHMTHOTO TOJsA. Beramcienue
MOJISl B MATHETUKAX.

31. Bugawl marnetukoB. [{namaraetusm. [lapamarunerusm. deppomaruerusm.

32.  SIBneHue 3MeKTPOMAarHUTHOM MHAYKLUUU. DIEKTPOABIKYIIAS CHla UHYKIUH.

33. SBnenume camouHayKiuu. TOK MpU 3aMBIKAHWW M Pa3MbIKAaHUM IeTH. B3anmHas
WH]TYKIIUSL.

34. Dueprus MarHUTHOTO ToJ1s. PaboTa mepemarunuuBanus (heppomMarHeTyka.

35. BuxpeBoe anekTpuueckoe nosie. Tok cMmenieHus. Y paBHeHUs: MakcBea.

36.  JIBmxkeHue 3apssKEHHOM YacTHIIbI B OAHOPOIHOM MAarHUTHOM IOJI€.
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TunoBoil BApMAHT IK3aMEHAMOHHOT0 O1JIeTa 3a 2 ceMecTp

MUHOBPHAYKH POCCUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIET'O OBPA3OBAHUA
«BEJTOPOJICKUN T'OCYJAPCTBEHHBINA TEXHOJOT MUECKUN
YHUBEPCUTET um. B.I'. HTYXOBA»

(BI'TY um. B.I'. lllyxosa)

Kadenpa puzuku Jucunnivaa @u3uka

Hanpasnenune 15.03.02 TexHOI0TMYECKHE MAIIMHBI 1 000PYIOBaHUE

[Ipodpuns TexHOTOTHYECKHE MAIIUHBI M KOMIUIEKCHI MPEIIPUATHI CTPOUTEIBHBIX

MaTepHUaJIOB

3K3AMEHAILIMOHHBINA BUJIET Ne 1

1. KonebarenbHoe nBukeHHWe. (OCHOBHBIE TMOHATHS: TAPMOHUYECKUE KOJIEOAHMS,
MepuoJl, 4acToTa, ¢asza, amMIUIUTyAa KoJeOaHWil. YpaBHEHUE KOJeOaHUl MpPY>KUHHOTO
MaaTHUKa. [lepuosa u yactoTa KojieOaHUN NPYKUHHOTO MasiTHUKA.

2. DnekTpoH JABWXeTcsl co ckopocThio 200 Mm/c. OnpenenuTs AJIMHY BOJHBL 1€
bponns, yduTeiBas HW3MEHEHUS MACChI AJEKTPOHA B 3aBUCHMOCTH OT CKOPOCTH.

3. OnpenenuTh KpacHyIO T'paHHIly Ag pororddexra mias 1e3us, ecau npu o0IydeHUU
€ro MOBEPXHOCTU (PUONETOBBIM CBETOM JUIMHOW BOJHBI A=400 HM MakcuMaibHas
CKOPOCTb Vpmax GOTO3IEKTPOHOB paBHa 0,65 Mwm/c.

YTBepxAeHO Ha 3aceaHuu Kadeapbl , MpOTOKOJI No
3aBenyronuid kadenpoit / A.B. Kopauion

IlepeyeHb BONPOCOB I MOATOTOBKHU K 3K3aMeHY 3a 2 ceMecTp
1. KonebarenbHoe nBukeHUE. ['apMoHnueckue kojaebanus. BekTtopHas nuarpaMmma.
2. MasTHukM (MaTeMaTHIeCKui, PU3NIeCKuii, 00OPOTHBIN).
3. 3aryxaromme KOJIeOaHMS. ABTOKOJICOaHUS. BriHyX1eHHbBIE KOJIeOaHMS.
[TapameTrpuueckuii pesonanc. CBOOOHBIE 3aTyXarolIKe KOJeOaHUsl.
4. PacnpocTpaHeHue BOJH B yIpyroi cpeze. Y paBHEHHE MJIOCKON U cheprUuecKOoi BOJIH.
5. BriHy)aeHHBIC eKTpHUeckue Koebanus. [lepeMeHHbIi TOK.
6. Ksasucranmonapaesie TOku. CBOOOmHBIE KoOJIeOaHHWS B KOHType 0€3 aKTHBHOTO
CONPOTHUBJICHUS.
/. CBoOoanbIe KOJEOaHNS B KOHTYPE C aKTUBHBIM COMTPOTUBIICHUEM.
8. DineKkTpoMarHuWTHbIC BOJHBL. BOJHOBOE YypaBHEHHE DJIEKTPOMATHUTHOTO  IIOJIA.
[Tnockast aMeKTpOMarHuTHAsE BOJTHA. DHEPTHUS dJICKTPOMArHUTHBIX BOJIH.
9. CgeroBas BonHa. OTpakeHHE W TPEIOMJICHHE TIJIOCKOW BOJIHBI HA TPAHMIIE ABYX
TUAJIEKTPUKOB.
10. I'eomeTpuueckas ontuka. Tonkas mun3a. [Ipunuun I'toirerca.
11. Uurepdepenmus cera. KorepentHocTs. CriocoObl HaOmoJeHUs HHTEpdEpEeHIINH
CBeTa.
12. Nudpakmus ceeta. [Ipunnun [Moitrenca-dpenens. 3oub1 Openens.
13. Nudpakusa Openens. Judpaxnusa Opayurodepa. JudpakirionHas pemeTka.
14. ITonapuzanms cBeta. EcTecTBEHHBI M MOJsApU30BaHHBIN cBeT. llosgpusanus npu
OTPAXEHUU U MPEIOMIICHUH. BpallleHrne MI0CKOCTH MOISpU3aLuu.
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15. TennoBoe wu3nyuyenue. 3akoH Kupxroda. PaBHOBecHass IUIOTHOCTb 3JHEPIrUu
U3ITyYCHHS.

16. 3akon Credana-bonabimana. 3axkon Buna. ®opmyna Penes-/Ixunca. dopmyna
IInanka. @OTOHBL.

17. Topmo3Hoe peHTreHoBcKoe usnydenue. Potordpdexr. dpdexr KomnroHa.

18. 3akoHOMEpHOCTH B aTOMHBIX criekTpax. Mojenb atoma TomrcoHa.

19. Tloctynatsl bopa. [IpaBuio kBaHTOBaHUSI KPYTOBBIX OPOUT. DiieMeHTapHass OOpOBCKas
TEOpPHs BOJIOPOJHOTO aTOMA.

20. I'mmote3a e bpoitnst. BomHOBBIE CBOMCTBA BEIIECTRA.

21. Tlpunnun HeonpenenaeHHocTH. Y pasuenue lpenunrepa. [lcu-dpynknusa. KsanroBanue
sHeprun. KBaHTOBaHME MOMEHTA UMITYJIbCA.

22. Ilpunnun Ilaynu. Pacnipenenenue 31€KTPOHOB 110 SHEPTETUYECKUM YPOBHSIM aToMa.
23. DNeKTpOHHBIN ra3. DHEPreTUUECKUE 30HbI.

24. DneKTpOnpOBOIHOCTh METAIUIOB. DNEKTPONPOBOIHOCTD MOITYIPOBOAHUKOB.

25. KoHTaKkTHBIE U TEpMOd3JIEKTpUUecKHe sBieHUs. Pabora Bbixoga. TepMoanekTpoHHas
OMUCCHSL.

26. CocTaB M XapaKTEPUCTUKH aTOMHOTO siapa. Macca U SHeprus CBsi3u sAnpa. SaepHbie
cuibl. PagnoaktuBHOCTSB. SnepHblie peakunu. [lenenue suep.

27. Bunbl B3aMOJICHCTBHN 1 KJIACCHI DJIEMEHTAPHBIX YaCTHII.

28. Cnaboe B3aumoserictsue. Heitrpuno.

29. KBanToBas anekTpoauHamuka. CuinbHOE (IBETHOE) B3aMMOJICHCTBHE. DIIEKTpociaadboe
B3anMojercTBue. CucTeMaTnKa aIeMeHTapHbIX yacTull. Kapku.

Kpurepuu onieHuBaHus 3K3aMeHa.

Ouenka Kpurepuu ouennBanus

5 JleMOHCTpUpYyeT MOJHOE MOHUMAHUE MPOOJIEMBI: JAa€T MOJHBIC U MPABUIHHBIC
OTBEThl HA TEOPETHUYECKHUE BOMPOCHI OWiIeTa, BIANACET TEOPETHUECCKUM
MaTepHaioM, OTCYTCTBYIOT OIIMOKH TPH OINWCAHUU TEOPUHU, (POPMYITHPYET
COOCTBEHHBIC, OOOCHOBAHHBIC, APTYMEHTHUPOBAHHBIC CYXKICHUS, MPABUIHHO
BBITIOJIHSET MPAKTUUECKOE 3a/laHie OWJieTa, MPaBUIILHO UCIOJIb3YEeT METOJIUKY
pEILICHUS 3aa4i, OTBEYAET HA BCE JONOJIHUTEIBHBIE BOITPOCHI.

4 JleMOHCTpUpYyeT MOHMMaHuE MPOOJEMbI: OTBEYAaET Ha TEOPETUUYECKHI BOIMPOC
owsiera ¢ HEOONBIIMMH HETOYHOCTSIMH, BIIAJICET TEOPETUUECKUM MaTEpPHAIIOM,
OTCYTCTBYIOT OIIMOKM TpPH OINUCAHUM TEOPHUH. BBIMOJHSAET MPAKTUYECKOE
3ajaHue OuiieTa ¢ HeOOJIBIIMMU HETOYHOCTSIMU, UCIOJIb3YET OOIIYI0 METOAUKY
penieHus 3a1a4m, OTBeYaeT Ha OOJIBIIMHCTBO JOMOJHUTEIBHBIX BOIPOCOB.

3 JleMOHCTpUpYeT MOHUMaHUE MPOOJIEMBI: OTBEYaeT Ha TEOPETUUYECKHUI BOIMPOC
OwieTa ¢ HETOYHOCTSIMH, BJIQIEET TEOPETUUCCKUM MAaTEPUATIOM, IPUCYTCTBYIOT
HE3HAUUTETbHBIC OIMMOKUA MPU OMUCAHUU TEOPHUH, BBHITIOIHSET MPAKTUYECKOE
3alaHie OujeTa C HECYMIeCTBEHHBIMU HETOYHOCTSIMH, TpPHU OTBETaxX Ha
JIOTIOJIHUTEJIbHBIE BONPOCHI JOIMYCKAE€T HETOYHOCTH.

2 JleMoHCTpUpyeT ciiaboe MOHUMAaHUE MPOOJIEMbI: P OTBETE HA TEOPETUUECKUN
BOIIPOC OWyieTa MPOJEMOHCTPUPYET HEIOCTATOYHBIA YpPOBEHb 3HAHUH,
JIOMYCKAaeT CYIIECTBEHHbIE OIMIMOKM TMPU HMCIOJb30BAaHUM OOIIEH METOAUKHU
pelieHust 3ajaud, MpPU OTBETAaX Ha JIOMOJHHUTEIbHBIE BOMPOCHI JOMYCKAaeT
MHOKECTBO HETPABWJIbHBIX OTBETOB.
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5. YTBEPXKAEHUE ®OHJIA OHEHOYHBIX CPEJACTB
Vreepxnenue ®OC 6e3 uzmenenuid Ha 2016 /2017 y4eOHBIN rox

3aBenyronuit kadeapoit ~-;,;/ ,/7 g Kopuuinos A.B.
(unw)

Yrepxkaenne @OC ¢ usmeHeHUsIMH, HornojHeHussMH Ha 20 /20 ydeOHBIN rof

3aBenyronuit Kkadenpoii
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5. YTBEPKAEHUE ®OHJIA OHEHOYHbBIX CPEACTB
Vreepxnenue ®OC 6e3 usmenenuit Ha 2017 /2018 yueOHBIN TOJ

3aBemyromuii Kadeapoi )ﬂ Cf Y Kopuunos A.B.
(unu)
V1eepxaenune @POC ¢ nameHeHusiMy, nononHeHusMu Ha 20 /20 y4eOHBI rox

3aBemyrouuii kahenpoii
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