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Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

Smanwl popmuposanua Komnemenyuu
(ykazamwv ece memwvi uz PII/])

Huoexc Cooepircanue Ilpakmuueckue Haumenosanue oye-
Komnemenyuu KomnemeHnyuu Texuuu 3auamus, nabo- | Jlabopamopuwvie | Kypcoeoit npo- HOUHO020 cpedcmeéa
PpamopHulil nPaK- 3anaAmus exm (paboma)
MUKym
OpueHTupoBaThCsi B yCIJO- 1.1, 3awmuta  nabopaTopHbIX
BUSX YacTOH CMEHBI TEXHOIO- éi’ 411?., Z%’ 1.2, 2.1, 3.1, paboT, npoBepKa KOH-
OK 9 ruii B mpodecCHOHAILHON JIe- 5'1’ 5'2’ 6.1, He npedycmom- | 41, 42 5.1, | Henpedycmom- | cnekra no teme, skzamen
SITCJILHOCTHU A o penbl 52, 6.1, 7.1 penvl
7.1,7.2,8.1, 7 2’ 3 1’ 8 2’
8.2,9.1,9.2 9.1 9.2
CocCTaBisATh CXEMbI CICIHU- 1.1, 3awmta  nabopaTopHbIX
QTU3UPOBAHHBIX Y3JI0B, 0J10- éi’ 411?., Z%’ 1.2, 21, 3.1, paboT, npoBepKa KOH-
K 1.1 KOB, YCTPOWMCTB U CHCTEM aB- 5'1’ 5'2’ 6.1, He npedycmom- | 41 42, 5.1, | Henpedycmom- | cnexra no teme, sksameH
’ TOMATHYECKOTO YIIPABJICHUSI. 7'1’ 7'2’ 8.11 penbl 52, 6.1, 7.1, penvl
A A 7.2, 81, 8.2,
8.2,9.1,9.2 9.1 9.2
JlnarHocTUpoBaTh AIEKTPOH- 1.1, 3awmuta  nabopaTopHbIX
HOE 00OpY/ZOBaHUE U CUCTEMBI éi’ élli, Z%’ 1.2, 2.1, 31, paboT, npoBepKa KOH-
K 3.1 aBTOMAaTHYECKOTI'0 yhpasiie- 5'1’ 5'2’ 6.1, He npedycmom- | 41 42 5.1, | Henpedycmom- | cnekra no teme, aksameH
' HUSL. D o penvt 5.2, 6.1, 7.1 penbvl
7.1,7.2,8.1, 7 2’ 3 1’ 8 2’
8.2,9.1,9.2 e

9.1,9.2




Ilepeuens oyenounvlix cpeocme no oucyunaune (Mooyso)

DUu3HKA

Min, éannoe Max, 6annoe
Ouyenounvie cpeocmea | Kon-60 | (6azoewiit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 12 18 30
Ilocewaemocmo — 6 10
Paboma na 3anamunx — 6 10
Camocmoamenvnaa pa- B 5 10
ooma
Ixzamen (mecm) 1 24 40
Hmozo: 60 100
Kpatkas xapakTepucTHKa OLIEHOYHBIX CPeACTBa
Haumenosanue Ilpeocmasnenue oye-
Kpamkas xapakmepucmuka oye-
Nen/n|  ouenounozo HOYHO020 cpedcmea 6
HOYHO20 cpeocmea
cpeocmea ¢onoe

1 |Dx3amen

CpenctBo, TO3BOJISIIONIEE  OICHUTH
3HAHMS, YMEHHsI M BJaJCHHUS OOyda-
IOIIETOCs 110 y4eOHOW MUCIMIUINHE.

donn OueToB  Iid
MPOBEJICHUS UTOTOBOM
MIPOBEPKU 3HAHUU (Te-
CTHPOBaHHUsA) IO JUC-
LUTUIAHE.

2 |JlabGopatopHas
pabota

VY4eOHOe 3aHsATHE, B paMKaX KOTOPOTO
OCYILECTBIISIETCA TOT WIM MHOM Hayd-
HBIU DKCIIEPUMEHT, HAIIPpAaBJICHHBIA Ha
MOJIy4YeHUE PEe3yJIbTaTOB, HMEIOIINX
3HAUYEHHE C TOUKH 3PEHHS YCIEIIHOTO
OCBOCHHUS CTYJICHTaMHU Y4eOHOU Mpo-
rpamMbl. B mpouecce nmabopatopHoi
paboThl CTYACHT: — H3y4yaeT MpaKTH-
YECKUW XOJI TEX WJIM UHBIX IIPOLIECCOB,
UCCJIENYET SIBJICHHUS B paMKax 3aJlaH-
HOM TEMBbI OPUMEHSIT METOJBI,
OCBOCHHBIE Ha JIEKLUSAX; — COINOCTaB-
JSIET pe3ynbTaThl MOTYyYEHHOU pabOThI
C TEOPETHYECKMMH KOHUEMUUSIMU; —
OCYILECTBIISIET HMHTEPHPETALIUIO HUTO-
roB JIa0opaTOpHOW PabOTHI, OLICHUBA-
€T NPUMEHUMOCTb MOJYYECHHBIX JaH-

Kommuekr
TOPHBIX padoT.

nabopa-




HBbIX Ha IPaKTHUKE, B KA4YCCTBEC HCTOY-
HHUKAa HAYYHOI'O 3HAHHA.

KoHcnekt

Koncnekt mo3BosisieT (opMUpOBaTh U
OLICHMBATh YMEHHS OOYyYaroIIuXcCsl O
nepepadoTke nHbOpMaIu

Kpurepuu onienku




Ilkana ouenusanus

Mudposoe
BbIpaskeHne

BeipaxkeHue B
fasax:

CioBecHoe
BbIpa:keHne

Kpurepun oneHKH HHIMKATOPOB JOCTHKEHHUsS NIPU opMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOH

3avger

5

87 - 100

OTan4uHO
(3auTeHO)

OrneHKa «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOEe CO-
Jiep’KaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; HCcUepIbIBaIONIe,
MOCJIEZIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT MmaTepua;
CBOOOJHO CHpaBisieTCsl ¢ 3aJayaMy, BOMPOCAMU U JPYTUMH BHUIAMU
MIPUMEHEHHUS 3HaHUI; HCIIONB3YeT B OTBETE JOMOIHHUTEIBHBIM MaTepHa
BCE MPETyCMOTPEHHBIE MPOrPaMMO 3aJjaHUs BBHITIOIHEHBI, KAYECTBO UX
BBITIOJIHEHHS OLIGHEHO YHCJIOM OajuioB, ONHM3KHMM K MaKCHUMAaJIbHOMY;
aHAJM3UPYET MOIYYEeHHBIE PE3yIbTAThI; MPOSBISIET CAMOCTOSTEIBHOCTD
TIPY BBITIOJTHEHUY 3a/1aHUM

74 - 86

Xoporo
(3auTeHO)

OneHka «XOpoIlo» BBICTABIISETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOEHO IIOJIHOCTBIO, HEOOXOAMMBIE IPAKTHYECKHE
KOMIIETEHIIUH B OCHOBHOM C(OpPMHPOBAHBI, BCE IPELyCMOTPEHHBIE
porpaMMoil oOyueHusi ydeOHble 3a/aHMsl BBIIOJHEHBI, Ka4eCTBO HX
BBINIOJTHEHHSI JOCTaTOYHO BbICOKOE. CTyIEHT TBEpJO 3HAET MaTepual,
ITPAaMOTHO M MO CYIIECTBY H3JIara€T €ro, He NOIYyCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC.

60 - 73

Y nosneTBo-
PUTEITEHO
(3auTeHO)

O1eHKa «yIOBIETBOPUTENIBHO)» BBICTABISIETCS CTYJCHTY, €CIH TEOPETH-
YeCcKoe COJepKaHHe Kypca OCBOCHO YaCTHYHO, HO MPOoOesbl HE HOCST
CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAyCMOTPEHHBIX IIpO-
rpaMMOH 3aJ]aHUH BBIIIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPU OTBETE
Ha IIOCTABJICHHBIM BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH, HENOCTa-
TOYHO MpPaBUIbHBIE (POPMYITHMPOBKH, HAOIIOAAIOTCS HAPYILICHUS JIOTHYe-
CKOMH I1OCJIE0BATEIbHOCTH B M3JI0KEHUU IIPOIPAMMHOIO MaTEpHaa.

OneHka «3a4TeHO» BBICTABIIACTCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIIPOCHI 110 Te-
MaM JMCLHUIUIMHBI I10CJIE€I0BATEIIbHBL,
JIOTUYECKH U3JIOKEHBI, JIOIYyCKAIOTCA
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TAKHE KaK OTCYTCTBHE CaMO-
CTOSITENILHOTO BBIBOJIA, peYeBble OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIHHO
(He 3auTeHO)

OreHKa «HEYAOBIETBOPUTENHHOY» BHICTABISIETCS CTYJICHTY, €CJIM OH HE
3HAET 3HAYUTEJILHON YacTh MPOrpPaMMHOTO Marepuana, JOMycKaeT Cy-
[ECTBCHHBIE ONIMOKW, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSIMU BbI-
TIOJTHSIET TPAKTHYECKUE PabOThI, HEOOXOIUMBIEC MPAKTHUECKHE KOMIIe-
TEHIIMK HE c(OpMHUpPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TIPO-
rpaMMOii 00yueHus y4eOHBIX 3aJJaHUil HE BBITIOJTHEHO, KAYeCTBO MX BbI-
TTOJTHEHUS OIEHEHO YHCIIOM 0aJToB, OJIM3KUM K MUHIUMAILHOMY

OLIeHKa «HC 3a4YTCHO» BbBICTABJIACTCA
CTYACHTY, €CJIM CTYyACHT HC 3HACT OC-
HOBHBIX IIOHSTHI TEMBI JUCIHHMITIIMHBI,
HEC OTBCYACT Ha AOIOJHUTCIIBHBIC H
HaBOJAIIUE BOMPOCHI NPEIIOJaBaTCIIA.




MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HimxHekaMCKU XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((priinai) gerepaabHOro rocyAapcTBEHHOIO
OIO/1)KETHOTO0 00pa30BaTEIbHOIO YUPEKICHUS
BbICLIIEr0 00pa30BaHUs
«Ka3zaHCkHii HALIMOHAIIbHBIN UCCIIEN0BATENbCKUN TEXHOJIOTUYECKU YHUBEPCUTET)

Iloozomosumenvhbiii haxyromem
Lukn usuxo—mamemamuueckux OUCYUNIUH

Cnenunanpaocth. 27.02.04 « ABTOMaTHYECKHE CHCTEMBI YIIPABJICHHS»

MMWHUCTEPCTBO HayKM 1 Bbicwero obpasosaHua Poccuitickon depepaumm
HUKHEKaMCKUIA XUMUNKO-TEXHONOTUYECKUI UHCTUTYT (duaman)
benepanbHOro rocyaapcTBeHHOro 610aKeTHOro 06pa3oBaTe/IbHONO YUpPEXKAEHNA BbicLlero obpas3oBaHua
«KasaHCKui HaLMOHaNbHBIN UCCNeA0BaTENbCKUI TEXHONOTUYECKUI YHUBEPCUTETY
lModzomosumenbHelli hakynsmem
Llukn ¢pusuko—mamemamuyecKux OucyunauH

YTBEPXKOAKO
3as.umknom OM[, /"éf;’?"’ T.l.Makycesa
10.03.2022rr..
JK3ameHauMOHHbI 6unet Ne 1

1. pocmpaHcmso. Bpems. suceHue.

2. Bsaskocms (6HympeHHee mpeHue)

3. 3nexmpuyeckuii mok. Cuna u nAoMHOCMs MoKa

T 4. Bvlbepume 0duH sapuaHm omsema
_1 N 2
Ha pucyHKe nsobpaskeH umMkn KapHo B KoopauHaTtax (T,S), rae S-sHTponua. Aanabat-
J Y HOe pacwmpeHue NPoONCXoauT Ha aTane ...
4 7 BAPUAHTbI OTBETOB:
! = 1)4-1; 2)3-4; 3)2-3; 4)1-2.
MpenopasaTenb /_f/zw T.[. MakyceBa
MWHUCTEPCTBO HayKM U BbiclLero obpasoBaHus Poccuiickol depepaumm
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKMIA UHCTUTYT (dranan)
d)ep,epaanoro rocyaapcrtseHHoro 6IO,D,)KeTHOFO o6pa3OBaTeanoro yypexgeHuna sbicliero 06pa3OBaHMﬂ
«KasaHcKkui HaLl,MOHal'IbeIVI Mccne,a,osarenbcr(mﬁ TeXHONOrMYecKui YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
L{ukn ¢pusuko—mamemamuyeckux OUCyunauH
YTBEPKOAKO
3aB.umMknom dMA /"éf;’?" T.I.MakyceBa
10.03.2022rr..

dK3ameHaLMOHHbI 6unet Ne 2

1. Cropocme u yckopeHue. lMpocmeliuiue 8udbl 08UMNCEHUS MAMePUAAbHOU MOYKU.
2. TennonposodHocme.
3. Nomok sekmopa HanpsaxeHHocmu. Teopema [aycca 0419 31eKMpocmamu4ecko20 Noss
4. Bouibepume 00uH 8apUaHM omeema
p + | 1 | v
! ! ! Ha (P,V)-anarpamme 1M306pakeH unKanMyeckmii npouecc. Ha yyactkax AB-BC temnepaTypa...
3 fomo IS S A BAPUAHTbI OTBETOB:
I 1 I
5 Al i g 1) Ha AB — nosbilwaetcs, Ha BC - noHuKaeTcs;
—'—": =2
1 b—— [
DI 47— | C
1 2 3 ¥



2) noHuKaeTcs;
3) Ha AB — noHuKaeTcs, Ha BC - noBblwaeTcs;
4) nosblwaeTcs.

MNpenopasatenb &%g/j"’ T.I'. MakyceBa

MMHUCTEPCTBO HayKM 1 Bbicwero obpasoBaHua Poccuitickon depepaumm
HUKHEKaMCKUIA XUMUNKO-TEXHONIOTUYECKUI MHCTUTYT (dunman)
denepanbHOro rocyaapcTBeHHoOro 61oaKeTHOro 06pasoBaTe/IbHONO yUpeXAeHNaA Bbiclero obpasoBaHuA
«Kas3aHCKNM HauMoHaNbHbIN UCCNef0BaTENbCKUIA TEXHONOTUYECKUIA YHUBEPCUTET»
ModzomosumernbHelli hakynbmem
Lukn ¢pusuko—mamemamudeckux OUCYunauH

YTBEPXOAIO
3aB.umkiom dMJ, &Zé}z"’ T..Makycesa
10.03.2022rr..

9K3aMeHaUMNOHHbIN 6unet Ne 3

1. Yanosasa ckopocms. Y2nosoe yckopeHue.

2. AsneHus neperoca. [lupgysus.

3. Bblgod 3akoHa Arcoyna—/SleHua.

4. Buibepume 0duH sapuaHm omeema
Ha pucyHKax nsobpakeHbl 3aBUCMMOCTU OT BPEMEHM KOOPAMHATLI U YCKOPEHUA MaTepPUanbHOW TOUKM, Konebawencs no rapmoHuye-
CKOMY 3aKOHY.

Unknnyeckan uactota konebamuit- x| o
TOYKM paBHa .
BAPUAHTbI OTBETOB:
1)2c¢
3)4c

A Wik

1 2)1cy o
1. 4)3 ¢t wl
as
I e S ey e
t ¢
Mpenoaasatenb L T.[. Makycesa
MUHWCTEPCTBO HayKu U Bbicliero obpasoBaHua Poccuiickol Pesepaumm
HWKHEKAMCKMI XMMUKO-TEXHONOTUYECKUIA UHCTUTYT (dmnnan)
denepanbHOro rocyaapcTseHHoro 61oaskeTHoro 06pasoBaTesibHOro yupexaeHna Bbiclero o6pasoBaHua
«Ka3aHCKMI HaLMOHaNbHbIN UCCNe0BaTEIbCKUI TEXHONOTMYECKUIA YHUBEPCUTET»
lodzomosumenoHbil hakynemem
Llukn ¢pusuko—mamemamu4eckux OUCyunauH
~ YTBEPXKOAKO
3aB.umMknom dMA /ﬁ’{;’?"' T.I.MakyceBa
10.03.2022rr..
9K3ameHauMOHHbIN 6unet N2 4
3aKoHbI HetomoHa.
BHympeHHAA sHepaua peasabHo20 2a3d.
JnekKmpocmamu4eckoe ose U e20 HanpameHHocmso. Cuai08sie AUHUU.
-

Boibepume 00uH sapuaHm omeema. MaTepuasnbHas TOYKa M ABUMKETCS MO OKPYKHOCTU CO CKOPOCTbIO ¥  Ha puc. 1

%
NoKasaH rpaduKk 3aBUCUMOCTY NPoeKLmn ckopocTnls oT Bpemenn (¥ — eAMHNYHDBIN BEKTOP NONOKUTENBHOTO



%
HanpasneHus, Vr — npoeKkuna ¥ Ha 3TO Hal'lpaB}'IEHMe). Mpn 3TOM ANA HOPMANBHOTO An M TAHFEHLWANBHOIO AtyCKO-

PEHMSA BbIMONHAOTCA YC/I0BUA...
BAPUAHTbI OTBETOB:

1) an-—ymeHbluaeTcs, At — NOCTOAHHO;
2) an-— yMeHblUAeTCs, ar - yMeHbLUaeTCs;
3) an— NOCTOSHHO, atr — NOCTOSHHO;

4) an— NOCTOAHHO, ar — YMeHbllIaeTca
Puc. 1

-

MNpenopasartenb T.I. MakyceBa

MMHUCTEPCTBO HayKM 1 Bbicwero obpasoBaHua Poccuitickon Pepepaumm
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKMIA UHCTUTYT (drnnan)
denepanbHOro rocyAapcTBEHHOro 610 AKETHOro 06pa3oBaTe/IbHOIO YUYPEKAEHNSA BbiCLLEro 0H6pa3oBaHuUA
«KasaHCKuii HaLMOHaNbHbIN UCCNeL0BATENBCKUIN TEXHONOTUYECKUIA YHUBEPCUTETY
lodzomosumenbHbili hakynemem
Lukn ¢pusuko—mamemamudeckux OucyunauH

YTBEPXKOAIO
3aB.umkaom dM/ /"éf;’?" T.I.MakyceBa
10.03.2022 ..

JK3ameHauMOoHHbI 6unet Ne 5
30KOHbI COXPAHEHUA UMIYbCa.

Pazo8bie nepexodsl. I3omepmbl peasbHo20 2a34.

wN =

PazsemeneHHbie yenu. [Tpasuna Kupxaodga.

4. Bbibepume 00uH sapuaHmM omseema

CpeaHAs KMHETMYEeCKas 3Heprus MOJeKy/bl MAeanbHOro rasa npu Temnepatype T pasHa g=lkT' 3pgech | =
2

Nn + Ngp + 2Nk , rae Nn ,Ngp U Nk— uncno cTeneHeit cBo6oAbl NOCTYNaTeNbHOrO, BPALLATENbHOMO U KonebaTenbHoro
LABUKEHMI MosieKybl. 119 aToMapHOro BO4OPOAA YMCAO | PaBHO...

BAPUAHTbI OTBETOB:

1)1; 2)7; 3) 3; 4) 5.
%/:—7\__,-
MNpenoaasatensb T.I. MakyceBa

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuitckoit deaepauum
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKUI UHCTUTYT (drnnan)
denepanbHOro rocyAapcTBeHHOro 61oaKeTHOro 06pPa3oBaTe/IbHOTO YUpeKAeHNA BbiCLLEro 06pa3oBaHusA
«Ka3aHCKMI HaLMOHANbHbIN MCCNeA0BaTENbCKUIN TEXHONOTUYECKUIA YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
Lukn ¢husuko—mamemamuyeckux OucyunauH

YTBEPHKOALO
3aB.umknom dM/ %/Z"’ T.I.MakyceBa
10.03.2022 ..

9K3ameHauMOoHHbIN 6unet N2 6
1. Paboma u mouwHocms.

2. PeanbHbie 2a3bl. YpasHeHue BaH-0ep-Baasbca.

3. 3akoH KynoHa. EQuHUUbI usmepeHus 3apada

M 4. Bolbepume 00uUH 8apuaHmM omeema

[VcK HauMHaeT BpalwaTbCA Nog AeNCTBMEM MOMEHTA Cui, rpaduK BPEMEHHON 3aBUMCUMOCTH
KOTOPOro NpeAcTaBAeH Ha PUCYHKe. YKaxuTe rpaduvK, MPaBUAbHO OTPaXKAOLWLMI 3aBUCMMOCTb
Yr/I0BOM CKOPOCTU AWNCKA OT BPEMEHMU:




BAPUAHTbI OTBETOB:

1)' b Lét; 2) ty ‘11'

MNpenogasaTtennb T.I'. MakKyceBa

MMWHUCTEPCTBO HayKM 1 Bbicero obpasosaHua Poccuiickont depepaunm
HUKHEKaMCKUIA XUMUKO-TEXHONOTUYECKUI UHCTUTYT (duaman)
benepanbHOro rocyAapcTBeHHOro 6104KeTHOro 06pa3oBaTeIbHOTO YUpPEXKAEHNA BbiCLIero obpas3oBaHus
«KasaHCKui HaLMOHaNbHbIN UCCNeA0BaTENbCKUIN TEXHONOTUYECKUI YHUBEPCUTETY
lodzomosumenbHbili hakynemem
Llukn ¢pusuko—mamemamuyecKux OucyunauH
YTBEPXKOAKO

3aB.umkiom dMJ, /ﬁ“’ T.I.Makycesa
10.03.2022rr..

JK3ameHauMOoHHbI 6unet Ne 7
MexaHu4yeckas sHepaua. KuHemu4yecKaa sHepa2uA.

SHmMponusA. Bmopol 3aKoH mepMoOUHAMUKU.

CmopoHHUe cusbl. 31eKMpPoo8UMHCYWAsA CUIA U HaNpPAXEeHUe.

AW N R

Bbibepume 00uH sapuaHm omseema

yA l—,

Cnctema coCToUT M3 Tpex WapoB € Maccamum mi=1 Kr, m2=2Kr, m 3=3 Kr, KOTOpble ABUratoTCA TaK,
m, KaK NOKa3aHO Ha PUCYHKe

Ecan ckopoctu wapos pasHbl vl=3m/c, v2=2m/c, v3=1m/c, TO BeanUYMHa CKOPOCTM LLeHTpa Macc
1 e » » 3TOMCUCTEMbI B M/C paBHa...

0 m, —X
m Va
s BAPUAHTbI OTBETOB:
72 1) 10; 2)2; 3)2; a4,
MNpenogasatensb %" T.I. MakyceBa

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuitckoit deaepauum
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKUI UHCTUTYT (dmnnan)
denepanbHOro rocyAapcTBeHHOro 61oaKeTHOro 06pasoBaTe/IbHOIO YUPeXKAEHNA BbICLLIEro 06pasoBaHus
«KasaHCKWI HaUMOHaNbHbIN UCCNeA0BATENbCKUI TEXHONIOTUYECKUIT YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
Lukn ¢husuko—mamemamuyeckux OucyunauH
YTBEPXKOAKO

—

3aB.UMKAOM dJMLI,&%@”" T.l.MakyceBa
10.03.2022 ..

9K3aMeHaLUMNOHHbIN 6unet Ne 8
1. [NomeHyuasnbHas 3Hepaus.
2. Uuka KapHo. TepmoOuHaMUu4ecKkasa WKasaa memmnepamyp.




3. 3DHepaus 3neKmpocmamu4yecko20 noss.
4. Bblbepume 0duUH 8apuaHm omseema

Nl Nl
R R
m OUCK U UMANHOP MMEIT OAMHAKOBbIE Maccbl U pagmyckl (puc.). Ana MX MOMEHTOB
MHepuMKn cnpaseniMBo COOTHOLLEHME...
m 1;(
BAPUAHTbI OTBETOB:
1)lu</,q ; 2)/u=l,q ; 3)/|_|,>lp| .
7,
/ﬁ"“'
MNpenogasaTtenn T.I'. MakKyceBa

MWHUCTEPCTBO HayKK 1 Bbicero obpasoBaHuna Poccnimmckon ®Pepepaummn
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKMIA UHCTUTYT (dmanan)
benepanbHOro rocysapcTBeHHOro 610aKeTHOro 06pas3oBaTeNbHOMO yupexAeHUA Bbiclero obpa3oBaHua
«KasaHCKui HaLMOHaNbHbIN UCCNeL0BATENbCKUI TEXHONOTUYECKUIA YHUBEPCUTET»
lodzomosumenbHbili hakynemem
Lukn ¢pusuko—mamemamudeckux OucyunauH
YTBEPXKOAIO

3aB.umkiom dMJ, &Z@"’ T..MakyceBa
10.03.2022rr..
JK3ameHauMOHHbI 6unet Ne 9

lomeHyuanbHas 3Hepaus meaa dsuxcyuje2oca nood delicmeuem cusabl maxecmu.

Obpamumsie u Heobpamumele npoueccel. Kpyeosoii npouecc.

WwN R

[1p0BOGHUKU 8 31€KMPOCMAMUYECKOM Mose€.

4. Bsibepume 00uH sapuaHm omseema

CnNOWHOM M MOAbIN UMNMHAPLI, UMEOLME OANHAKOBbIE MACChl M PagMycbl, BKaTbiBalOTCA 6€3 NPOCKasib3biBaHUA Ha rop-
Ky. EC/iM HauyaibHble CKOPOCTM Tel OAMHAKOBbI, TO...
BAPUAHTbI OTBETOB:

1) Bblwe NOAHUMETCA CNIOLWHON LUAUHAP ;

2) Bblle NOAHUMETCA NONbIA UUANHAP;

3) ob6aTena NOAHMMYTCA Ha OAHY U Ty e BbICOTY.

.
% '

MNpenogasatensb T.I. MakyceBa

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuitckoit deaepauun
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKUI UHCTUTYT (dmnnan)
denepanbHOro rocyAapcTBeHHOro 61oaKeTHoro 06pasoBaTe/IbHOIO YUpEKAEHUA BbiCLLIEro 06pa3oBaHNA
«Ka3aHCKMI HaLMOHANbHbIN MCCNeA0BaTENbCKUI TEXHONOTUYECKUIA YHUBEPCUTET»
lodzomosumenoHbil hakynemem
Lukn ¢husuko—mamemamuyeckux OucyunauH
YTBEPXKOAKO

.

3aB.umknom dM/ % T.I.MakyceBa
10.03.2022r..
3K3amMmeHauMOoHHbI 6unet Ne 10

1. [MomeHuyuasnbHAA 3Hepaus ynpy20 0eghopmMuposaHHo20 meda.

lpumeHeHuUe Nepso2o 3aK0HA MepMOOUHAMUKU K U306apuyeckomy U usomepmuyeckomy npoueccy. Aduabamu-
YyecKuli npoyecc.
3. 3nekmpoemKocms yeOUuHEeHH020 NpPo8ooHUKA. B3aumMHasa 3nekmpoemKkocme. KoHOeHcamopebl.

4. Bbibepume 00uH sapuaHm omsema




Ha (P,V)-anarpamme 1M3o6pakeH unKamMyeckumii npouecc. Ha yyactkax CD-DA Temnepartypa...
I S S BAPUAHTbI OTBETOB:
1) noBblwaeTcs;

2) Ha CD - nosbllwaetca, Ha DA - NnoHU»KaeTcs;
3) noHuxkaeTcs;

4) Ha CD — noHwusKaeTcA, Ha DA - noBblwaeTca.

W=

4.

-
i

MNpenopasatenb Fa;'/f"'\-*’ T.I. MakyceBa

HUKHEKaMCKUIA XUMUNKO-TEXHONOTUYECKUI UHCTUTYT (duaman)
benepanbHOro rocysapcTBEHHOro 610AKETHOro 06Pa30BaTENBHOMO YUPEKAEHUSA BbICLLIErO 06pa3oBaHuA
«KasaHCKui HaLMOHaNbHbIN UCCNeA0BaTENbCKUIN TEXHONOTUYECKUIA YHUBEPCUTETY
lModzomosumenbHelli hakynsmem
Llukn ¢pusuko—mamemamuyecKux OucyunauH

YTBEPXOAIO
3aB.umkiom dMJ, &Zé}z"’ T..Makycesa
10.03.2022rr..

JK3ameHaUUoHHbIN 6uner Ne 11
30aKOH COXpaHeHUA sHepauu 8 MexaHuKe.

Mepselii 3aKOH MepMOOUHAMUKU U e20 MPUMEHEHUEe K U30X0PUYEeCcKOMY rnpoyeccy.

Bbi800 3ak0Ha OMa 8 paMKax Kaaccu4yeckoli meopuu.

Bobibepume 0duH 8apuaHm omeemad

Ha pucyHKax M306pa)-KEHbI 3aBUCMMOCTN OT BpeEMEHUN KOOpPAUHATbl U YCKOpeHnA MaTepmaanoﬁ TOYKMWH, KOJ'IEGI'IIOUJ,EI‘;ICH
Nno rapMoHUYEeCKOMY 3aKOHY.

a, e
12 oo LlMknnyeckasa yactota KonebaHuit Tou-
‘o T KW paBHa
] BAPUAHTbI OTBETOB:
il T 1)4cy 2)3ch 3)2¢y  4)
oe “7 1ct
o4 304
0z 3.5 4
I:III EI‘ZJ I]“ Ellﬁ Ellﬁ \II] f’ ¢ 1,2
2z ! } } } } }
%Aé/:'?""
MNpenogasaTtennb T.I'. MakKkyceBa

ALWNR

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuitckoit deaepauum
HWKHEKAMCKMI XMMUKO-TEXHONOTUYECKUI UHCTUTYT (drnnan)
denepanbHOro rocyaapcTeeHHoro 61oaeTHoro 06pasoBaTesibHOro yupexaeHus Bbiclero o6pasoBaHus
«Ka3aHCKMI HaLMOHANbHbIN MCCNeA0BaTENbCKUIN TEXHONOTUYECKUIA YHUBEPCUTET»
lodzomosumenoHbil hakynemem
Lukn ¢husuko—mamemamuyeckux OucyunauH

YTBEPXKOALO
3aB.umknom dM/ %/Z"’ T.I.MakyceBa
10.03.2022 ..

JK3ameHaUMOoHHbIN 6unet Ne 12
LleHmpanbHbil yoap d8yx abcoanomHo ynpyaux wapos.

BHympeHHAA 3Hepaus 00HOaMoMHo20 2a3a. CmeneHu ce0600bl MOaEKY.

[osne pasHomepHO 3apaxceHHOU beckoHeYHoU naockocmu.

Bobibepume 00uH 8apuaHm omeemad




Ha pucyHKe npeacTtasneH rpaduKk GyHKLUMU pacnpeseneHms MOeKyN MAeanbHOro rasa no CKopocTam

f(v) 4 N
f(v) =
(pacnpepenenvie Makcsenna), rae Ndv — nons monekyn, CKOPOCTU KOTOPbIX 3aK/OYEHb! B
MHTEepBaJsie CKOPOCTEN OT V A0 V+dv B pacyeTe Ha efMHULY 3TOro MHTepBana. a8 aToi GyHKLMK Bep-
HbIM YTBEPKAEHMEM ABAAETCA...
BAPUAHTbI OTBETOB:

1) npu Nto6om U3MEHEHMM MOIONKEHME MAKCUMYMa HE MEHSETCS;
» 2) pY NOHWXEHMM TeMNepaTypbl BEMUMHA MaKCUMYMa pacTeT;
& ‘ L a2z v 3) Npy u3ameHeHWUM TemMnepaTypbl NAoWaAb NOL KPUBOI U3MEHAETCA.

A ——— e ———

—

o

MNpenopgasatenb g ™ T.I'. MakyceBa

MMWHUCTEPCTBO HayKM 1 Bbicwero obpasosaHua Poccuitickon depepaumm
HUKHEKaMCKUIA XUMUNKO-TEXHONOTUYECKUI UHCTUTYT (duaman)
deaepanbHOro rocysapcTBEHHOro 6104KeTHOro 06pa3oBaTENbHOO YUPEKAEHUA BbiCEro 06pa3oBaHua
«Kas3aHCKM HaUMOHaNbHbIN UCCNeA0BaTEeIbCKUI TEXHONOTUYECKUA YHUBEPCUTETY
lodzomosumenbHbili hakynemem
Llukn ¢pusuko—mamemamuyecKux OucyunauH

YTBEPHKOAIO

3aB.umkaom dM/ /ﬁ\.—— T.I.MakyceBa
10.03.2022r..

9K3amMeHauMOoHHbI 6unet Ne 13
AbconomHo Heynpyauli yoap 08yx uapoe.

BHympeHHAs 3Hepaus cucmemsl. Tensaoma u paboma.

lpumecHas npPos8oduUMocms MoaAynpPoO8oOHUKOS.

AN R

Bbibepume 00uH sapuaHm omseema

Wap v nonas chepa, UMeIOWME OAMHAKOBbIE MACCbl M PagMycChbl, BKaTbiBalOTCA 6€3 NpoCKanb3biBaHWA Ha ropky. Ecau
Haya/ibHble CKOPOCTM Tea OANHAKOBBI, TO...
BAPUAHTbI OTBETOB:
1) sblwe nogHMMeTCA nNonan chepa ;

2) oba Tena NoAHUMYTCS Ha OAHY U Ty ¥Ke BbICOTY;

3) BblWe NOAHUMETCS Wap

-
-

MNpenogasatenb e N T.I. MakyceBa

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuiickol Peaepauum
HUKHEKAMCKNI1 XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (dunuan)
denepanbHOro rocyAapcTBeHHOro 61oaKeTHoro 06pasoBaTe/IbHOIO YUpeXKAEHWA BbICLLEro 06pasoBaHus
«Ka3aHCKMI HaUMOHANbHbIN MCCNea0BaTENbCKUMI TEXHONOTUYECKUIA YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
Lukn ¢pusuko—mamemamuyecKux OUCYUnAUH

YTBEPHKOAIO

3aB.umMknom dM/A /ﬁ\.—— T.Ir.MakyceBa
10.03.2022r..

9K3aMeHauMOoHHbI 6unet Ne 14
1. 3akoH BcemupHo20 mazomeHus. [pasumayuoHHoe noae. HanpaireHHocmMs 2pagumayuoHHo20 ross.

2. Paboma pacwupeHus 2a3a. Pusuyeckuli cMbics yHUBEpCaabHOU 2030800 MOCMOAHHOU.

3. [ocnedosamesbHoe U napasnnenbHoe coeduHeHue nposodHUKOS.




4. Bslbepume 0duUH 8apuaHmM omeema

1 ) Ha pucyHke usobpaxkeH umkn KapHo B koopauHatax (T,S), rae S-aHTponusa. AamabaTtHoe cxKa-
TUe NPOMUCXOAMT Ha 3Tane ...

4 1 BAPUAHTbI OTBETOB:

1)4-1;, 2)3-4;, 3)1-2; 4)2-3.

¥

MNpenogasatenb e e T.I'. MakyceBa

MMWHUCTEPCTBO HayKM 1 Bbicwero obpasosaHua Poccuitickon depepaumm
HUKHEKaMCKUIA XUMUNKO-TEXHONOTMYECKUIM MHCTUTYT (punnan)
benepanbHOro rocyAapcTBeHHOro 610a4KeTHOro 06pa3oBaTeIbHONO YUpPEXKAEHNA BbicLlero obpas3oBaHus
«KasaHCKui HaLMOHaNbHbIN UCCNeA0BaTENbCKUIN TEXHONOTUYECKUIA YHUBEPCUTETY
odzomosumernbHbili hakynemem
Llukn ¢pusuko—mamemamuyecKux OucyunauH
YTBEPXKOAKO

3aB.umkiom dMJ, &Z@"’ T..MakyceBa
10.03.2022rr..

9K3amMeHauMOoHHbI 6unet Ne 15
1. Pensmusucmckas MexaHuKa.
2. CpedHsaa 0auHa c80600H020 Npobe2a MoneKkyn. IphderkmusHbll duamemp MoaeKys.
3. [omeHuuan anekmpocmamu4ecKo2o nosA. IK8UNOMeHYUdsAbHbIe M08epPXHOCMU..
4. Bblbepume 00UH 8apuUaHM omeema

\ M =z =
1 MaTepuanbHas TouKa M ABUKETCA MO OKPYKHOCTM CO CKOPOCTbIO © .

Ha puc. 1 nokasaH rpaduK 3aBUCMMOCTU NPOEKLUKU CKopocTuVi OT
%

spemenn (¥ — eAMHWYHBIN BEKTOP NONOMWUTENBHOTO HanpasaeHus,

_}
Puc. 1 L Vi — npoekuun ¥ ha a0 HanpasneHue). Mpu 3TOM BEKTOP MOAHOrO
Puc. 2 YCKOpPEeHUA Ha p1C.2 MeeT HanpasJ/ieHue ...
,ﬁ
e e W
MNpenogasaTtennb T.I'. MakKkyceBa

MWHUCTEPCTBO HayKu U Bbicluero obpasosaHus Poccuiickol Peaepauun
HUKHEKAMCKNI1 XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (dunuan)
denepanbHOro rocyAapcTBeHHOro 61oaKeTHoro 06pasoBaTe/IbHOIO YUpeKAEHNA BbICLLIEro 06pasoBaHus
«KasaHCKMI HaUMOHaNbHbIN UCCNeA0BaTENbCKUI TEXHONOTUYECKUI YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
Lukn ¢pusuko—mamemamuyecKux OUCYUnAUH
YTBEPKOAIO

3aB.umkaom dMA /ﬁ\.—— T.r.MakyceBa
10.03.2022 .

9K3ameHauUMNoHHbIN 6unet Ne 16
1. TpaHcgopmamop. IHepaua Ma2HUMHO20 NoJiA.




2. [lpumeHeHue uHmepgepeHyuuU.
3. Peakuyus deneHuA. LlenHaa peakyus.
4. Boelbepume 00uH 8apuaHm omseema

MonosKeHne NblMHKM maccot m = 1072 Kr MOXKHO YCTaHOBUTb C HeonpeaeneHHoCTbio Ax = 0,1 MKM. YuMTbiBasA, YTO NOCTOAHHAA MaaHKa
_ 1n34 .
7=105-10 " Mo -c aonpeneneHHocTs ckopocTn AVy (8 m/c) ByaeT He MeHee...

BAPUAHTbI OTBETOB:
1) 1,05-102%; 2) 1,05 -10%4; 3) 1,05 -10%; 4) 1,05 -1018,

-

MNpenogasatenb /Hé;’;?’\-ﬂ' T.I. MakyceBa

MMHUCTEPCTBO HayKM 1 Bbicwero obpasoBaHua Poccuitickon Pepepaumm
HUKHEKAMCKMI XMMUKO-TEXHONIOTUYECKMIA UHCTUTYT (drnnan)
benepanbHOro rocyAapcTBeHHOro 610aKeTHOro 06pa3oBaTe/IbHONO YUPEXAEHNA BbicLlero obpasoBaHus
«KasaHCKuiA HaLMOHaNbHbIN UCCNeA0BaATENbCKUI TEXHONOTUYECKUIA YHUBEPCUTETY
lodzomosumenbHbili hakynemem
Lukn ¢pusuko—mamemamudeckux OucyunauH

YTBEPXKOAIO
3aB.umkaom dM/ /ﬁ’{;’?"' T.I.MakyceBa
10.03.2022 .

dK3ameHaLMOHHbI 6uneTt Ne 17
1. Teopema [aycca 0189 Ma2HUMHO20 MoAA.
2. AucpakyuoHHaA pewiemxka.

3. AdepHsili peakmop

4. Bulbepume 00uUH 8apuUaHmM omseema

Ha nyTu ectecTBeHHOro cBeTa MOMELLEHbI ABE NJACTUHKM TypMasnHa.
Mocne NPoxXoXKAeHMA NAACTMHKM 1 CBET NONHOCTbIO nosApusosaH. Ecan
J1 1 J2 — NHTEHCMBHOCTM CBeTa, npolwealero NAacTMHKn 1 n 2 cootseT-
CTBEHHO, U yron mexay HanpasaeHuamm OO0 n 0’0" ¢ =30° 10 J1 M )2
CBA3aHbl COOTHOLIEHWEM ...

BAPMAHTbI OTBETOB: 1) 5, :{:; 2)J, =355 3)), = 231;4)

MNpenogasatensb T.I. MakyceBa



MWHMCTEPCTBO HayKu U Bbicwero obpasosaHua Poccuitckoin epepauun
HUKHEKaMCKUIA XUMUNKO-TEXHONOTUYECKUIM MHCTUTYT (duaman)
denepanbHOro rocyaapcTBeHHoro 61oaKeTHOro 0b6pasoBaTe/IbHOro yYpexaeHUa Bbicluero obpasoBaHmnA
«KasaHCKNM HauMoHaNbHbIN UCCNef0BaTeNbCKUIA TEXHONOTUYECKUIA YHUBEPCUTET»
ModzomosumernbHelli hakyasmem
Lukn ¢pusuko—mamemamudeckux OUCYunauH
YTBEPKOAIO

—

3aB.umkaom dMJ, &%’7"' T.l.Makycesa
10.03.2022r.
dK3amMeHaLUMOHHbIN 6unet Ne 18
BDGIMEHUE PAMKU 8 MA2HUMHOM r10ne.
Memodsl HabardeHus uHmepgepeHyUU ceema.
3.  Peakuusa cuHme3sa. TepmosadepHasa peaKyus.

NI

4. Bbibepume 00uH 8apuaHM omsema

BepoAaTHOCTb 06HAPYKUTb 3NEKTPOH Ha ydacTke (a,b) 04HOMEPHOro MOTEHLMANLHOrO ALLMKA C
1]

W= Imdx
Y1 6ECKOHEYHO BbICOKMMMU CTEHKAMM BbIYUCAAETCA NO d)opmyne a , rae W _ NNOTHOCTb Be-
POATHOCTU, onpejensemas w-d)yHKLI,MeVI. Ecan Ll'r-d)yHKLl,Vlﬂ UMeeT BMA, YKa3aHHbIA Ha PUCYH-
I 1 —L =zl
U Ke, TO BEPOATHOCTb OOHAPYKUTb SNEKTPOH Ha yyacTke & paBHa...
I I
| I
| |
| | BAPUAHTbI OTBETOB: 1) 5; 2)1:3)1; 4)3 .
1 1. 3T L S A 2 8
-]
e
MNpenoaasatenb ,.,-r;%"*--' T.I. MakyceBa

MMWHUCTEPCTBO HayKM 1 Bbicwero obpasosaHua Poccuitickon depepaumm
HUKHEKaMCKUIA XUMUKO-TEXHONOTNYECKUI UHCTUTYT (dunman)
denepanbHOro rocyapcTBEHHONO 610AKETHOro 06pa3oBaTeNIbHOIO YUYpeXKAeHUs Bbiclero obpasoBaHua
«Kas3aHCKUIM HaUMOHANbHbIN UCCNeL0BaTENbCKUIA TEXHONOTUYECKUIA YHUBEPCUTET»
ModzomosumernbHelli hakynsmem
Llukn ¢pusuko—mamemamuyeckux OucyunauH

YTBEPXOAIO
3aB.umknom OM[, %/Z"' T.l.Makycesa
10.03.2022r.

dK3amMeHaUMOHHbIN 6unet Ne 19
1. Jlua- u napamaz2HeMuKu. CDeDDOMGZHemUKU U ux ceolicmea.
Bbi800 3aK0Ha npesaomsieHUsa ceema.
3. Tunel 83aumodelicmsusa q1eMeHmapHseix Yacmuuy. 3aKoHb! u3nyyeHus abcontomHo YepHo20 mesna.

N

4. Boelbepume 00uH 8apuaHm omseema

Ha pucyHKe nokasaHa KpuBaA 3aBUCMMOCTU CNEKTPASIbHON NNOTHOCTU SHEPreTUYecKom
CBETUMOCTM abCoNOTHO YepPHOro Tena oT A/MHbI BOAHbI Npu T=6000K. Ecnn Temneparty-
py TeNa yMeHbLIUTb B 2 pasa, TO 3HepreTMyeckas CBETMMOCTb abCoNOTHO YepHOro Tena
YMEHbLUMTCA..

BAPUAHTbI OTBETOB:

1) B 16 pa3a; 2) B 2 pasa; 3) B 8 pa3a; 4) B 4 pasa.

r4 6000 K

500 A, HM
=

MNpenopasartensb ,.f-f;%"*-" T.I. MakyceBa



OuneHnBaHMe 3HAHUI 110 IK3aMeHAIHOHHBIM OnsteTam (Max 40 6ansioB)

Onenka banabl
5 35-40
4 30-34
3 24 - 29
2 1-23

i
Sl
CocrasuTenb %’7 T.I. Makycesa

MMWHUCTEPCTBO HayKM 1 Bbicwero obpasosaHua Poccuitickon depepaumm
HUKHEKAMCKMI XMMUKO-TEXHONOTUYECKMIA UHCTUTYT (drnnan)
benepanbHOro rocysapcTBeHHOro 610aKeTHOro 06pas3oBaTeNbHOro yYpeXaeHUA Bbiclero obpasoBaHua
«KasaHCKui HaLMOHaNbHbIN UCCNeA0BaATENbCKUI TEXHONOTUYECKUIA YHUBEPCUTET»
odzomosumernbHbili hakynemem
Lukn ¢pusuko—mamemamudeckux OucyunauH

Jucnummaa: EH.04®u3uka
CrneuunanbsHocTh 27.02.04 «ABTOMaTHYECKHE CUCTEMBI YITPABICHUS

3adanusa 014 npoeepKu 3HAHUTL, YMEHUIL U CHOPMUPOBAHHOCIU KOMNEMEHYUU

OK 9- Opuenmupoeamuvca 6 ycnoguax 4acmoii CMeHbl MexXHOJ02Ul 6 npogheccuonanbhou oes-
menbHOCHU.

1) Tecmosvie 3a0anus omkpvimozo muna
1. HelitpanbHas cucrema, cocTosimas U3 A1pa, BOKPYT KOTOPOIO BpAIIAOTCS 3JIEKTPOHBI,
Ha3bIBAETCS .
2. KonnuecTBeHHOM MepOl MHEPTHBIX U TPaBUTALIMOHHBIX CBOMCTB TeNa ABJIAETCS
3. HeBecOMOCTb — 3TO COCTOSIHHE MIPU KOTOPOM BEC TE€Ja PaBEH .
4. - 9TO SIBJICHHE B3aMMHOI'O NIPOHUKHOBEHUS MOJIEKYJI OJTHOTO BEILECTBA
MEX1y MOJIEKYJIaMU APYToro .
5. Cuna, ¢ KOTOpPOM TENO NPUTATUBAETCS K 3eMJIE, 3TO cuila .
6. Uneanbusiit ra3 cosepimn padoty 300 J[>k, mpu 3TOM €ro BHYTPEHHSS SHEPTUs yBEIUUH-

nack Ha 200 . B aTom nporecce ra3 noiay4yus1 KOJIMYECTBO TETIIOTHI JIx.
7. Beruncnute, Kakoi Temmneparype no mikaie KenbBuHa OyieT cOOTBETCTBOBATh TEMIIEPATY-
pa+27 C.

8.YToMN majieHns Tyda Ha 3epKajbHYyIo TToBepXHOCcTh paBeH 20°. Uemy Oy/eT paBeH yroi Mex-
1Ty OTPAKEHHBIM JIyYeM U 3€pKabHOU MOBEPXHOCTHIO?
9.IlpeameT HAXOIUTCS HAa PACCTOSIHUU 2 M OT coOuparoiel JTUH3bI ¢ (POKYCHBIM PacCTOSTHUEM
1 M. Ha kakoM pacCTOSTHUH OT JTUH3bI HAXOUTCS H300pakeHue?
10.Bripazute B rpagycax temmeparypy B 373 K.
11. Moxer i1 B 6€300J1a4HYIO TTOT0/1y BOSHUKHYTbH X0 B cTenu? OTBET MOSICHUTE.




12. MoHO JH yCHBIIIaTh TPOXOT MOIIHBIX MporeccoB, mpoucxonaumx Ha ComHue? OTBeT
HOSICHUTE.

13. KakuMm nsaTHOM: 00Jiee CBETIIBIM MM TEMHBIM TI0 CPaBHEHHIO C CyXUM ac(anbToM — OyaeT
Ka3aTbCsl BOAUTEIIO HOUbIO JTyXka B cBeTe (hap ero aBToMoOmia? OTBET MOSICHUTE.

14. B xakoM KiaumaTe: BIQKHOM WM CYXOM — 4YEJIOBEK Jerde nepeHocuT kapy? OTBer
HOSICHUTE.

15. B xakoe BpeMsi rojia: JISTOM WJIH TO3HEH OCEHbIO — BETEP OJMHAKOBOM CHIIBI C OOJIbINEH
BEPOSATHOCTHIO MOBAJIUT JIMCTBEHHOE JIepeB0? OTBET MOSICHUTE.

2)Tecmoevle 3a0anus 3aKpvimozo muna
1.YcraHoBUTE COOTBETCTBUE MEXKAY (U3MUYECKUMHU OTKPHITUSAMHU U YYCHBIMU M 3alOJHUTE TAOJIHILY
Hwke. [lomyunBirytocs mociaenoBaTeIbHOCTh HU(pP 3anuImuTe 03 3ansIThIX U MPOOEIoB B OJIaHK OTBE-
TOB.

OTtkpbITHE VYyuenslit
A) 3aK0H 0 mepenadu JaBJICHUS KUJ- D)Iackanb
KOCTSIMU u razamu 2)Toppuuernu
b) 3akoH BCEMHUPHOrO TATOTEHUS 3)Apxumen
B) ortkpeiTHe atmochepHOro maBie- 4) HerotoH

HHA

2. YcTaHOBUTE COOTBETCTBUE MEXAY MPpHOOpaMu U (GU3NYECKUMU BETUYMHAMU U 3aIIOJHUTE TaOIUILy
Huke. [loayunBiryrocs nmociaenoBaTeabHOCTh HU(P 3anUIIUTe 0€3 3amAThIX U MTPOOEIoB B OJIaHK OTBE-
TOB.

ITpubop dusnueckue BeTMIUHBI
A)ncuxpomerp 1) naBnenue
b)manomerp 2)CKOpOCTh
B) cnunomerp 3)cuna

4) BNa)XHOCTh BO3yXa

3.YcTaHoOBH COOTBETCTBHE (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH C CAMHHUIIaAMHU I/I3MCpCHI/II>'IZ

A. CKOpOCTB 1. m/c?
b.Bpems 2. ¢

B.yckopeHue 3. M
I'.macca 4. m/c
J1.006em 5. kr

4.Kakoe U3 IATH CIOB HE SBISETCS PU3NYECKON BETHUUHOMN?
A. Temmepatypa

b. Atom

B. Inuna

I'. Cuna

J. dnunaa

5.PacronoxuTe arperaTHbIE COCTOSHUS BELIECTBA B MOPSIKE yOBIBAaHHMSA CKOPOCTH IPOTEKa-
HUS B HUX TUPy3un:
1. TBepnoe teno



2.Ta3
3. Xunkoctb

6.HeBecomast tocka MOKOMTCsl Ha JBYX oropax. [IpaBas omopa AemuT IUIMHY TIOCKH B COOT-
Homenuu 1 : 3. Ha npaBelif KOHEIl JOCKK MaJaeT TEeJIO MacCOd mp=2 KT, Tepsis MPHU yJIape BCIO CBOIO
ckopocts. ITocie yaapa mepBoe Teno nmpuodperaetr ckopocTh Vi, npudeMm V1=2/3 V2 . B atom cirydae
Macca Tejla mi paBHa...

lel 11 Iy LEf
W . W

1)m=2 kr
2) m1=9 kr
3) mi=1 kr
4)m1=4 kr.

7.B mporiecce rpaBUTalMOHHOTO B3aMMO/ICHCTBHS IPUHUMAIOT yJacTHe. ..
1)TOJIBKO HYKJIOHBI

2)TOJIBKO YaCTHIIBI, UMEIOIINE HYJICBYIO MACCy HOKOS

3)BCe dIIeMEHTapHbBIC YaCTHUIIBI

8. Touka M ABMKETCS MO OKPYKHOCTH C MOCTOSIHHBIM TaHTEHIMAIBHBIM ycKopeHuem. Ecmu
MIPOEKIUS TAHT€HIMAIBHOTO YCKOPEHHs Ha HaIpaBlI€HHE CKOPOCTH MOJOXHUTEIbHA, TO BEJIWYMHA
HOPMAJILHOTO YCKOPEHHUSI. . .

1)He u3MeHuTCs

2) yBenuuuTCA

3) YMEHBIIUTHCS

9. SIBneHMe TEIUIONPOBOHOCTH UMEET MECTO MPU HAJTMYHUH TPAJUCHTA ...
1)ckOpOCTH CII0EB KUIKOCTH UJIU rasa

2) 5JEKTPHYECKOTO 3apsiia

3) TemnepaTypsl

) KOHLEHTpaIuu

10. B mporiecce CHIIBHOTO B3aUMOJICHCTBUS TPUHUMAIOT YYACTHS. . .
1)doTonst

2) BIIEeKTPOHBI

3) HYKJIOHBL.

11. OTHOCUTENBHO CTATUYECKHUX AJIEKTPUUYECKHUX IMOJIEH CIpaBeUINBbI YTBEPKIACHHUS:

1)umpKynsusi BEKTOpa HANPSHKEHHOCTH BJIOJb MPOU3BOJIBHOTO 3aMKHYTOTO KOHTYpa paBHa
HYJIIO.

2)CHUJIOBBIC IMHUU JIEKTPOCTATHYECKOTO OIS SBIISIFOTCS 3AMKHYTBIMHU.

3)aneKTpoCTaTUUECKOE MOJIe ICHCTBYET Ha 3apsHKCHHYIO YaCTHILY C CHIIOW, HE 3aBUCSIICH OT
CKOPOCTH JIBUYKEHUS YaCTHUIIbI

Kiroun oTBeTOB Ha BOIIPOCHI OTKPBITOI'o THIIA



OK 9 Opuenmuposamuvcs 8 yCI08USAX YACMOU CMEHbL MEXHOI02Ull 8 NPOpecCUOHANbHOU OesmenbHO-
cmu.

Ne Bompoca [IpaBuUIBHBIN OTBET
1. aTOMOM
2. Mmacca
3. HYIIIO
4, muhdy3us
5. TSKECTH
6. 500
7. 300
8. 70
9. 2
10. 100
11. He moxer. Jlns BO3HMKHOBEHUS 3Xa HEOOXOIUMO HalM-

YK€ MPeMETOB, OT KOTOPBIX OTpaxaics Obl 3ByK. B crenu ux Her,
II03TOMY 9XO HE BO3HMKAET.

12. Henb3s. 3ByKoBbIE BOJIHBI MOTYT IE€PEAaBAThCS TOJIBKO B
ynpyroi cpene (B rasax, >KUAKOCTSIX, TBEpAbIX Tellax) U He mepe-
narotcs yepes BakyyM. [IpoctpanctBo mexny 3emieit u ConHiiem
MPEJCTaBIsIET CO00M BaKyyM.

13. Jlyxa Oyner xazarbes Oosiee TeMHBIM nATHOM. U nyxy, u
JIOPOTY OCBELIAIOT TOJbKO (apbl aBTomMoOMs. OT Tiaankod mo-
BEPXHOCTH BOJBI CBET OTPa)KaeTcsl 3€pKaJIbHO, T.€. BIEPEI, U HE
nornajaer B riasa BoauTento. OT 1mepoxoBaToil MOBEPXHOCTU CY-
Xoro ac(anbpTa CBET pacceMBaeTcsl MO BCEM HAMpaBJICHUSIM U Ya-
CTMYHO TOMNajaeT B ryaza Boautento. [loatomy myxa mo cpaBHe-
HUIO C CYXUM ac(anbToM OyJeT Ka3aThCsl TEMHBIM TISITHOM.

14. B cyxom knumare xapa nepenocurcs jierde. IIpu xapkoit
MOT0/Ie OXJaXKJCHHE Tejla 4YeJOBeKa PEeryIupyeTcs HMCIapeHueM
BOJIbI C MOBEPXHOCTHU Tena (moTootaeneHue). OJHAKO B YCIOBUSAX
BBICOKOW BIIQXKHOCTH OXJQXJIEHHUIO 3a CYEeT HCMapeHus Oyxaer
NPENsATCTBOBAaTh  OOpaTHBIM Mpolecc — KOHJEGHCAlUs Ha
MOBEPXHOCTH Teja TOPSYero BOJSHOTO Tapa, HaXOJSIIerocs B
BO3/yX€, CONPOBOXK1aeMasi BbLACICHUEM TEIJIOTHI.

15. JleToM 3TO MOXKET CIydUTCs C OOJbIIEH BEPOSTHOCTHIO.
Jlerom y pgepeBa eCThb JIHCTBA, CJIEIOBATENbHO, JEPEBO HMEET
JIOCTaTOYHO OOJBIITYI0 OOIIYI0 MOBPXHOCTH (TapycHocTh). Cuia
JaBJIeHUs], JACUCTBYIOLIAsl Ha JIEPEBO CO CTOPOHBI BeTpa, Oyner
oompimast. [To3mHelH OCeHbIO JEPEBO HE MMEET JUCTHEB, IUIONIA/Ib
MOBEPXHOCTH €ro Mala, CJIEJOBAaTeNbHO, U CUJa JAaBOJICHUS CO
CTOPOHBI BETpa Maja.




Kiouu oTBeTOB Ha BOIIPOCHI 3AKPBITOI0 THUIIA

OK 9 Opuenmuposamvbcsi 8 YCI08UAX YACMOU CMEHbL MEXHOA02ULL 8 NPOPeCCUOHATbHOU OesimenlbHO-

cmu.
Ne Bompoca IIpaBUIBHBIN OTBET

1. A-1
b-4
B-2

2. A-4
b-1
B-2

3. A-4
b-2
B-1
-5
-3

4. b

o. 231

6. ml=9 ke

7. 8ce sneMeHmapHble Yacmuybsl

8. Veenudumcs

9. memnepamypbl

10 HYKIOHbL

11. DJIeKTpoCcTaTUye-
CKO€ II0JI€ JNEHCTBYET Ha 3a-
PSYKEHHYIO YacTHUIly C CHJIOW,
HE 3aBUCALUEH OT CKOPOCTH
JIBIDKEHUSI YaCTHIIBI

3aoanusa 0na npoeepku 3Hanuil, yMEHUl U ChHoOpMuUpo6aHHOCIMU KOMNEMEeHYUU
IIK 1.1 Cocmagnamep cxemvl CReyuaiu3upoBanHvlx y3108, 0,10K08, yCMpPoUcCme u cucmem asmo-
MaAMu4ecKozo ynpaeienus.



1) Tecmosvie 3a0anus omkpvimozo muna
1. Benuunna, paBHasi OTHOIIECHHUIO 3JEKTPUUECKOTO 3apsijia, MPOTEKAOIIEro Yyepes mnonepey-
HO€ CEYEHME ITPOBOJHUKA, K IPOMEXKYTKY BPEMEHU HA3bIBACTCS .
2. ®usnyeckas BeIMUMHA, SIBISIIOIIAsICS MEPO BO3/ICHCTBUS HA TEJIO CO CTOPOHBI IPYTHX TEll,
B Pe3yJbTaTe KOTOPOTO TENO MPUOOPETAET YCKOPEHHE HA3bIBACTCS
3. BepHo 11 cnenytoniee yTBepKIeHHE: B IPOBOIHUKAX €CTh CBO6OI[HBI€ 3apsbl
4 Kakoe sIBJICHHE JOKA3bIBACT, YTO CBET — 3TO IIOTOK YaCTHIL?
5.KTo otkpsbut sBienne Gororpdexra?
6.Ha npoBoAHMK ¢ TOKOM B MarHUTHOM T10JI€ ICUCTBYET CUJIa
7.Hocurensimu Toka B MeTasiax sIBISIFOTCS
8.HazoBuTe equHuUIly N3MEPEHUS CUIIbI TOKA.
9.Kakoii mpuOOp CIIY>KUT JIJI U3MEPECHHS COIPOTUBIICHUS?
10.Kaxkas cuna neiicTByeT Ha 3apsKEHHYIO YaCTHUILY, IBHXKYLIYIOCS B MATHUTHOM ToJie?
11. JlomoyHMK TEepexOauT C MpUCTaHU B JOJKY. llpu STOM OH CTOMT OAHOW HOTOM Ha

MIPUCTAHH, a JPYTYI0 HOTY CTaBUT B JIOJKY M OTTAJKMUBAETCS OT IpUCTaHU. B KakoM ciyyae emy Jjierde
CECTb B JIOJIKY: KOT'JIa OHa IIycTasi WM KOI/ia B Hel cuadar atoAT? OTBET MOsSCHUTE.

12. JIBa yueHuKa OJHOBPEMEHHO M3MEPsUIU aTMOc(hepHOe JaBJIeHHE C TOMOIIbI0 OapoMeTpa:
OJIMH — B LIKOJIBHOM JBOpPE MOJ OTKPBITBIM HEOOM, ApYyroil — B kaOuHeTe GU3MKH Ha MSATOM JTaxe.
OnuHakoBBIMU J1 OynyT mokasaHust 6apomerpoB? Ecim HET, TO Kakol GapoMeTp MOKaXKeT OoJbliee
atMocdepHoe nasienne? OTBET MOACHUTE.

13. Ha pplya)KHBIX Becax B CyXOM MOMEIIEHIH YPaBHOBECUIIH JIBa OTKPBITHIX CTaKaHAa: OJMH C
XOJIOJTHOM, a Ipyroy ¢ ropsueit Bonoil. Hapymmurcs 1 1 paBHOBEcHE BECOB 110 MEPE OCTBHIBAHUS BOJBI?
OTBeT MosiICHUTE.

14. Beapo ¢ Bojo# cBOOOIHO TagaeT JHOM BHU3. B OOKOBBIX CTEHKaX W JIHE Beapa UMEIOTCS
orBepcTHsl. byaeT 1y BbUIMBATHCSA BOAA YEpe3 3TH OTBEPCTHS Mpu nafeHuu Beapa? ConpoTUBICHHEM
BO3/yXa MOXHO npeHeOpeub. OTBET MOsICHUTE.

15. Ecnu BBICTpeNUTh U3 MAJOKAIMOEPHON BUHTOBKH B BapeHOE SIHII0, TO B siiflle 00pasyercs

oTBepcTHe. UTO MpOon30iIeT, €ClIu BBICTPEIUTh B ChIpoe sAi110? OTBET MOSICHUTE.

2)Tecmogvle 3a0anus 3aKpbimozo muna
1.Ha cBeTOBOI MOTOK pearupyer ... pene:
a) pene Toka
0) pene BpeMeHH
B) doTopene

2.I1paBUIBHO yKaXHTE Ha3HAUYCHUE (DOTORIIEMEHTA:
a) mpeoOpa3oBaHUE 1. YHEPTUHU B XUMHUUECKYIO
0) nmpeoOpa3oBaHKE 3J1. FHEPTUU B MEXaHUYCCKYIO
B) MpeoOpa30BaHKUE YHEPTHH CBETA B DJIEKTPHUECKYIO

3 Smuk Becom 300 H mmogHMMArOT ¢ IIOMOIILIO ITOABMIKHOIO M HENOIBIHXKHOIO 0J10KOB. Ka-
KYIO CUJTy IPUKJIA/IBIBAIOT K CBOOOIHOMY KOHITY BEpPEBKH?

1)300 H

2) 150 H

3)75H



4)100 H

4.TTox kakuM HOMEPOM H300pak€H Ha pucyHKe 010k? Kakoii 3o 6110K?

ﬁ%@wsﬁﬁ

N4

1) Nel; HEnmo IBYOKHBIN
2) Ne2; moiBUKHBIN
3) Ne3; HEMOABMIKHBIN
4) No4; moiBM>KHBIN

5.Ha pucyHke nokazaHa opueHTalMs BEKTOPOB HampspkeHHOCTH 3iekTpudeckoro (E) u mar-
HuTHOro (B) moseil B AIeKTPOMArHUTHOW BOJIHE. BEKTOp IUIOTHOCTM MOTOKA SHEPTUU 3JIEKTpOMar-
HUTHOTO I10JIs1 OPUEHTUPOBAH B HAIIPABICHUH. ..

z
al 4
3 .
E ¥
2
x
1
OtserT: 1,2, 3, 4.

6.CKJ'Ia,[[LIBaIOTC$I JABa TapMOHHUYCCKUX KoJieOaHHs OOHOT'O HallpaBJICHUA C OAUHAKOBBIMU IIC-
puoaamMu. PCSyJIBTI/IPYIOH_[eC KoJieOaHHE UMEeT MAaKCUMAJIbHYIO aMIUUIUTYAYy IIpHU Pa3HOCTH (1)213, paBHOﬁ

OtBer
1)0
2Q)m
3)n/2
4) /4

7.Ha pucyHke npejacraBiieHa 3aBUCUMOCTbh aMIUIUTYIbl KOJIeOaHUII MaTeMaTUYECKOro MasiT-
HUKA OT YaCTOTHI BHELIHEH CWiibl. JlJIMHA HUTHU MasTHUKA PaBHA...



(1) 23 30 75 100 125 15 @, panic

8.Ha pucynke npencrasiieH rpaduk QyHKIMH pacrpeaeseHuss MOJIEKYI HIealbHOrO ra3a 1o
ckopoctam (pacnpenenenne Makcseita), raef(v) = dN/Ndv— moas Mosekyst, CKOpocTH KOTOPBIX 3a-
KJIFOYEHBI B HHTEPBAJIE CKOPOCTEH OT v 710 v+dv B pacueTe Ha eJMHHUILY TOTO HHTEPBAIA.

fiv)a

.r":-————-._.._.

=

HEF

w
—

Jlnst 5T0i QyHKIMU BEPHBIM YTBEPIKIEHUEM SIBISIETCS. ..

OTtBeT
1)ripy MOHMXEHUU TEMTIEPaTypbl MAKCUMYM KPUBOIl CMEIIaeTCsl BIEBO

2)pH MOHW)KEHUH TEMIIEPaTyphl TUIOIA b 0] KPUBOH YMEHBIIIASTCS
3)1pu MOHMKEHUH TEMIIEPATypPhl BEIMYNHA MAKCUMyMa YMEHBIITACTCS

9.Ipu pacyere MOMEHTOB MHEPIIMH TeJIa OTHOCHTEIIEHO OCEH, HE MPOXOASAIINX Yepe3 IEHTP
Macc, ucnosb3yloT teopemy llItelinepa. Ecian och BpallieHHs TOHKOCTEHHOW TpyOKHM HEpeHecTH M3
LIEHTpa Macc Ha 00pa3yroulyto (puc.), TO MOMEHT HHEPLUU OTHOCUTEIHFHO HOBOWM OCH YBEIMYHUTCH B....



==

1)4 paza
2)1,5 paza
3) 3 paza
4) 2 paza

10.Cuctema cOCTOUT U3 TPEX IIAPOB ¢ MaccaMu mMi1=1 Kr, mp=2Kr, mz=3 KT, KOTOpbIC JIBUTa-
IOTCSl TaK, KaK MMOKa3aHO Ha pucyHKe. Ecnm ckopoctu mapoB paBHbl vI=3Mm/c, v2=2m/c, v3=Iwm/c, TO
BEJINYMHA CKOPOCTH LIEHTPA MAacC 3TOW CHCTEMBI B M/C paBHa...

y A rl
m,

—_— e -

0 M X
m.= Y
V,

1)2/3

2) 5/3

3)4

4) 10

11. Ha pucyHke mpejcTaBieHa 3aBUCUMOCTh OTHOCHUTEIBHON aMIUIUTYABI KOJIEOAHWH CHIIBI
TOKa B KaTyIIKe MHIYKTUBHOCTHIO | MI'H , BKIIFOUEHHOW B HMJI€ANBbHBIN KOIEOATeNbHBIM KOHTYp. EM-

KOCTh KOHJICHCATOpa 3TOr0 KOHTYpa paBHa...

4110

(e, panic




D1ud

2) 100 ud
3)0,1 ud
4) 10 ud

12.Ha pucyHKe IpeCcTaBIeHa 3aBUCUMOCTh MarHUTHOT'O ITOTOKA, IIPOHU3BIBAIOIIET0 HEKOTO-
PBIN 3aMKHYTBII KOHTYp, OT BpeMeHU. D/]C MHAYKIMM B KOHTYPE 110 MOJYJIIO MaKCHUMallbHA Ha WH-
TepBaje...

P, BO

N L

0
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0
v
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DA
2)C
3)E
4) D
5)B

13.B TPEX OAMHAKOBBIX COCYJaX ITPU PABHBIX YCJIOBHUAX HAXOAUTCA OAUHAKOBOC KOJIMYCECTBO
BOAOpPOda, IS U a30Ta

PaCHpCI[eJ'ICHI/IC HpOCKHI/Iﬁ CKOpOCTCfI MOJICKYJI a30Ta Ha ITPOU3BOJIbHOC HAIIPABJICHUC X 6y-
ACT OMMUCBIBATHE KpUBas...

fiv) *t

Vx

1)1
2) 2
3)3



14 Ha pucynke npencrtapiieH rpaduk GYHKIIUHA pacTpeeICHHIs] MOJIEKYJT UIEaTbHOTO Ta3a Mo
ckopoctam (pacrpenenenue Makcsema), rae f(v)=dN/ Ndv — mons Mostekyir, CKOPOCTH KOTOPBIX 3a-
KJIFOYCHBI B HHTEPBAJIC CKOPOCTEH OT v 110 v+dv B pacuere Ha eIHHHUILY ITOTO HHTEPBAIA.

fiv)a

.r":-————--

i

BEF

Jlyist aT0i QYHKIIMK BEPHBIM YTBEPIKICHUEM SIBIISICTCS. . .

OTBeT

1 )ripy MOHMKEHUH TEMTIEPATYPHI IIOMAAb 11O KPUBOH YMEHBIIIACTCS

2)MOJIOKEHUE MAKCUMyMa KPHBO# 3aBUCHT KaK OT TEMIIEPATYPbI, TaK U OT MPHUPO/IBI ra3a
3)pu NOHMKEHUHU TEMIICPATYPhl BEIMYNHA MAKCUMyMa YMEHBIIIACTCSI

15.HeBecomas qocka MOKOUTCS Ha JBYX oropax. [IpaBas omopa nenuT JUIMHY TOCKM Ha JIBe
HepaBHBIC YacTu. Ha mpaBblii KOHEI[ JOCKU MalaeT TeJI0 MAacCOi m2=2 KT, Tepsis IPU ylIape BCIO CBOIO
ckopocTtb. [Tocne yaapa nepoe Teno Maccoit mi=1 kr npuobperaet ckopocts Vi, npuuem V1=2/3Va.
B stom ciyuae cootHomenue mexay 11 u 12 paBHo. ..

lel L Iy LEf
. . W

D=1,

2) l=4/3 1,
3)L=131
H=31

16.YpaBHeHHe MIOCKOI CHHYCOMIANBbHOM BOJHBI, pacrpocTpaHstomencs Baoiab ocu OX,
nmeet Bua S = 0,01 sin(10%t — 2x). IMepros (B Mc) paBeH. ..

1)1

2) 6,28

3)2

17. Pacnan HelTpoHA OOBACHSAETCS CYLIECTBOBAHHEM. . .

OTtBeT

1) cmaboro B3aMMOCHCTBHUS

2) 3JEKTPOMAarHUTHOTO B3aMMO/ICHCTBHS
3) CHIIBHOTO B3aMMOCHCTBHS

18.CxnampIBaloTCs J1IBa TApPMOHUYECKUX KOJIEOAHUS OJHOTO HAIPABJICHUS C OJUHAKOBBIMU
neprogamMu. Pe3ynbpTHpyroniee KonebaHue KMeeT MUHUMAIbHYIO aMIUTUTYAy TIpH pa3HocTd (a3, paB-
HOH ...

1)0



2)m
3)n/2
4) /4

19.01na u Ta e TudpakIMOHHAS PEIIeTKA OCBEIIAETCS Pa3IMYHBIMA MOHOXPOMATHUYECKUMH H3ITyde-
HUSIMUA C Pa3HBIMH MHTCHCHUBHOCTSAMH. Kakoil pHCYHOK COOTBETCTBYET CIIy4ar0 OCBELICHUS CBETOM
¢ HauOobIIeH YacToToi? (J — MHTEHCUBHOCTH CBETA, ()— YroJi JUPPAKLINN).

1)0TB€T D 3 DT 00 0 0 02 03 04 sing

¥ ]

JAVARAVAN N

SIREEEREEREEE 4) 04 03 43 o1 0

20.Ha PUCYHKE NIPCACTABIICHA 3aBUCUMOCTb aMIIJIUTY/AbL KoJieOaHmit HAIMpPAKCHUS Ha KOHACHCATOPC
€MKOCTBIO 1 H(I), BKJIIOYEHHOI'O B MACaIbHBIMI KoJieOaTeIbHBIN KOHTYP. I/IH,ZLYKTI/IBHOCTB KaTyHlIKHU 3TO-

ro KOHTYypa paBHa...

AU/

1 === -TreTsTT T
1

1), panfc

1)100 mI'n
2) 10 mI'n
3)0,1 mI'n
4) 1 ml'H

21.Touka M nBHKETCS MO OKPY>KHOCTH C MOCTOSIHHBIM TaHTE€HIMAIBbHBIM ycKopeHueM. Eciu mpoek-
LMsI TAHTEHUUAJIBHOTO YCKOPEHUSI HA HaIpaBJCHUE CKOPOCTU OTpHIIATENIbHA, TO BEIUYMHA HOPMaJb-

HOTO YCKOPEHHS. ..



1) ymeHb11aeTcs
2) HEe U3MEHSETCS
3) yBeau4uTCs

22.]Jluck HaYMHAET BpAIIaThCs MO JCHCTBHEM MOMEHTA CHII, TpaduK BPEMEHHOU 3aBUCHUMO-
CTH KOTOPOTO MPEJICTABJICH Ha PHCYHKE.

Iy,

VYxkaxwure rpaduk, IpaBUWIbHO OTPAKAIOIINN 3aBUCKIMOCTh MOMEHTA UMITYJIbCA JIUCKa OT Bpe-
MEHH.

1)

2) ~ OTBeT

3) t it

4) h

23.Cuctema COCTOUT M3 TPEX MIApOB ¢ MaccaMu Mi1=1 Kr, mp=2 KT, m3=23 KT, KOTOpPbIE JBUTA-
IOTCSI TaK, KaK MOKa3aHO Ha PUCYHKE
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Ecmu ckopoctu mapoB paBHbl vI=3wm/c, v2=2m/c, v3=Im/c, TO BEKTOp CKOPOCTHU IICHTpA
MAaCC 3TOW CUCTEMBI HAIIPABJIEH. . .

1)Bnons ocu — OY
2) Bnoas ocu +OY
3) Bmosib ocu OX.

24.Ha nyTu ecTeCTBEHHOIO CBETa MOMEILEHB! JIBE IIIaCTUHKU TypMainHa. [locne mpoxoxe-
HUS IJIACTUHKYU 1 cBeT MonHOCThIO nossipu3oBaH. Eciau J1 1 Jo — HHTEHCUBHOCTHU CBETA, MPOILEIIIErO
IUTACTUHKM 1 1 2 cCOOTBETCTBEHHO, W yroid Mexnay HampasiaeHusmu OO u 0’0’ j=30°, 1o Jim
J2 cBS3aHBI COOTHOLIIEHUEM ...

'O
1

Ja :
185
A
D)= 3/411
2) l=1/411
3) 12 =1/211
4) 1= 1

25.Teno BpalacTcsa BOKPYT HEIMOABMKHOM OCH. 3aBHCHMOCTD er'IOBOI\/'I CKOPOCTHU OT BpEMC-
HU IIPUBCJICHA HA PUCYHKC.

W, praaic




TaHreHIManbHOE YCKOPEHUE TOYKH, HAXOMSIICHCS Ha pacCTOSHUM 1 M OT OCH BpallleHUs
paBHO...

1)5 m/c?

2) -5 m/c?
3) -0,5 m/c?
4) 0,5 m/c?

26. [Ipu ymeHbIIEHHH B 2 pa3a aMILTUTYAbI KOJIEOAHUH BEKTOPOB HANPSHXKEHHOCTH 3JIEKTPUYECKOTO U
MarHMTHOI'O IIOJI€H IIOTHOCTH IIOTOKA SHEPTHUH ...

1)ocraneTcss HEM3MEHHOM
2) ymeHbIIuTCS B 4 pasza
3) ymenbuTCs B 4 pasza
4) yMeHbIIUTCSA B 2 pa3a

27.Ha pucyHke mpeJcTaBjieHa 3aBUCUMOCTb MarHUTHOI'O IOTOKA, IPOHU3BIBAIOLIETO HEKOTO-
PBIi 3aMKHYTBIM KOHTYp, OT BpeMeHU. D/]C HHAYKIIMKY B KOHTYPE MOJIOKUTEIbHA U 110 BEIMYMHE MaK-
CUMajbHa Ha UHTEPBAJIE. ..

o, Bo

4 -+

2 T )
: ; L A -
L} 1) L} L)
1 2 5 6 t,c

A B :
- 2-1- :
7 I :

1)E
2)D
3)C
4)B
5) A

Kiroun oTBeTOB Ha 3a/laHUA OTKPLITOro TUIIA.

IIK 1.1 - CocTaBasiTh CX€MbI CHELMATU3UPOBAHHBIX Y3JI0B, OJIOKOB, YCTPONCTB U CUCTEM aBTOMaTHYe-
CKOTO YIIPABJICHUS.

Ne Bompoca IIpaBUIBHBIN OTBET
1. CUJION TOKa
2. CHIION

3. na




4. dotorddexT

5. CronertoB

6. Awmmepa

7. AJIEKTPOHBI

8. aMmriep

9. OMMETp

10. Jlopenna

11. Korma B noake cumar mogu.llpu nepemenieHuu

JOJJOYHUKA B JIOAKY MW3MEHEHHME €ro HMIyjbca paBHO
M3MEHEHHIO UMIIyNbca JIOAKH. V3MeHeHune UMIylibca JIOJKU
paBHO TPOM3BEIACHUIO €€ MacChl U H3MEHEHUS CKOPOCTH.
CrnenoBarenbHO, yeM 00JIbIlIe Macca JOAKH, T.€ ueM OOoJIblIe B
HEH JIIOJIe, TEM MEHBIIE U3MEHEHHE €€ CKOPOCTH BO BpeMs
nepexoa JOA0YHHKA.

12. PazubiMu. bapomerp, Haxonsmuiics B IIKOJIbHOM
JBOpe, MOKaxeT Oojbinee  aTMochepHOE  JIaBJICHUE.
ATMOc(hepHOe MaBICHHWE YMEHBIIACTCS C POCTOM BBICOTHI
OTHOCHUTENIBHO  MoBepxHocTH  3emun.  CrenoBarenbHO,
aTMoc(epHoe JaBJeHHe B KAOMHETE Ha MSTOM 3Take MEHBbIIIE,
YeM B IIKOJIBHOM JIBOpE.

13. PaBHOBecue BecoB Hapymurcsa. Mosekyssl ropsiuen
BOJIbl OONagaloT B cpeiHeM Oojbllell  KMHETHYECKOM
SHEprueil, yeM MOJIEKYJbl XOJIOJHOW BOJBI, CJIEOBATENbHO,
OHa OyJeTr MHCIapATbCs WHTEHCHBHEE, T.e. 3€ EIMHHUILY
BPEMEHHU TOPSYYI0 BOAY MOKHHET OOJIbIIee YUCIO MOJIEKYI,
4yeM XOJOJHYI. Macca ropsiueil Boapl OyJneT yMEHbIIAThCS
ObICTpee, 4YeM Macca XOJIOAHOW, pPAaBHOBECHE BECOB
HapyLIUTCS, CTAKaH C XOJIOJHOW BIOH NEepeBECHUT.

14, Bona BeummBathes He Oyaer. Beapo u  Boma
HaXOJATCS B COCTOSIHUM HEBECOMOCTHM U MaJalT ¢
OJIMHAKOBBIMH yCKOpeHHeM. Bosia He MaBUT Ha JTHO M CTEHKH
BeJpa.

15. Mo pasnerutcsa. B TBepaoM Tene (BapeHOE SAIO)
JIaBJIEHUE TepeJaeTcs IO HAMpaBICHUIO ACUCTBUS CHIIBI.
[ToaTromy oOpa3yercs oTBepcTue. B KHAKOCTSIX, COIJIacHO
3akoHs  [lackans, pgaBneHue  mepenaeTcs IO BCEM
HaIpaBJICHUSM OJHMHAKOBO, IOITOMY SIHIO PA3JIETUTCS.

Kiaioun oTBeTOB Ha 3a/laHud 3aKpPbITOro TUIIA.

IIK 1.1 CoctaBisTh CXEMBbI CIIEHUATN3UPOBAHHBIX y3JI0B, OJIOKOB, YCTPOHCTB U CUCTEM aBTOMATHYe-
CKOTO YIIpaBJICHUS.

Ne Bompoca IIpaBUIBHBIN OTBET




1. B)dbotopene
2. B)npeoOpazoBanue sHepruu cBeTa B
AIEKTPUIECKYIO
3. 150 H
4, 3) Ne3, HermoaABMKHBII
S. 2
6. 1O
7. 3)0,1m
8. 1)npu nonusxicenuu memnepamypoi
MAKCUMYM KPUBOL CMeujaemcs 6npa-
60
9. 4)6 2 paza
10 1) 2/3
11. )1uad
12. 3)E
13. 1)1
14. 2)100XKEHNE MaKCHUMyMa
KPUBOH 3aBHCHT KaK OT TEMIIEPATYPHI,
TaK U OT MPUPOJBI Ta3a
15. A)11=3I,
16. 2)6,28
17. 1)caboro B3anMoIeHCTBHS
18. 2)n
19. 4)
20. H1ml'n
21, 1 )ymeHbIIaeTCS
22. 2)
23. 3)BI0JIb OCH OX
24, 1)12=3}411
25. 2)-5 m/c?
26. 2)ymeHsnTCs B 4 pasa
27. E

3aoanusa 0na npoeepxu 3HanULl, YMEHUI U CHOPMUPOBAHHOCIU KOMNEMEHUUU

IIK 1.3 - Botnonnams padomsl no HANAOKe IJIEKMPO- U PAOUOMOHMANCHBIX PAOOM IJ1eK-

MmMpOHHO20 060pydoeamm U cucmem asemomamuueckKozo ynpaejienu.

1) Tecmosvie 3a0anusn omkpsimozo muna

1. Bepro nu cnenyromiee yrBepkaeHue: Knaetndeckas SHEPTUsS MOXKET OBITh TOJBKO IOJIO-

JKUTEJILHOMN

2. DHeprusi, 00yCIOBICHHAs B3aUMOJICHCTBAEM TEJI M 3aBUCAIIAS OT MX B3aMMHOTO PacIoJio-

JKCHHUS — 3TO ... DOHCPIUi

3. DHeprus, KOTopoi 00JaAaf0T TOJBKO JIBIKYIIHECS TeJla — 3TO




4. Kakyro KMHETUYECKYIO 3HEPTUI0 UMEET TEJI0 MAacCOW 5 KI, ABMIKYILEECS CO CKOPOCTBIO 2
m/c?.

5. Pa3HOBUIHOCTH aTOMOB OJTHOTO AJIEMEHTa, UMEIOLIME OJMHAKOBBIN 3apsij sapa (a 3HAUUT U
OJIMHAKOBOE YHUCJIO MIPOTOHOB) U PA3IMYHYIO Maccy (a 3Ha4UT U Pa3HOE YUCIIO HEUTPOHOB) HA3bIBAIOT-
csl

6.E,I[I/IHI/IHCI71 HU3MCPCHUS DJICKTPUUCCKOr'O 3apsajia B CUCTEME ABJIACTCA
7. KakuMu HOCHTEIISIMH SJICKTPHUYCCKOI'O 3apssaa CO34acTCA TOK B )KI/II[KOCTSIX?

8. Ha miuHHBIX MpOBOASAIIMX HUTAX IMOABEIICHA ympyras MenHas npyxuHa jmHou |. Uto
MPOU30MACT C JJIMHOM TPYKUHBI, €CIM €€ NOAKIIYUTh K MCTOYHUKY TMOCTOSIHHOTO TOKa?

N3meneHneM pasmepa npyKUHbI IPU HarpeBaHUU IpeHeopeyub. OTBET MOSICHUTE.

+ -—
Ly

9. Ha BepTuKaibHO PACHOIOKEHHOHN JHOCKE 3aKpeIieHa 3JIeKTpUYecKas cXxema, CoCTosIIas U3
HCTOYHUKA TOKa, JIaMIIbl, YIPYroi cTajbHON miuacTuHbl AB. K oHOMY KOHIy IJIacTHHBI MOABECHIIN
THpIO, U3-3a YEro IUIaCTUHA W30THYJIAch U pa3oMKHYJa Lenb. UTo OyneT HabmoaaTbes B 3IEKTpUde-

CKOH IIelH, Korga JOocKa HayHeT c¢BoOomHo mamarh? OTBET Iosic-
HUTE.
f )

A

N\

10. KoHer MarHUTHOM CTPENIKU NPUTSAHYJICS K OJJHOMY U3 KOHLIOB CTaJIbHOIO CTep KHA. MoX-
HO JIU ClIeJaTh BBIBOJ, YTO M3HAYAJIbHO CTEP)KEHb OBl HaMarHnueH? OTBET MOsSCHUTE.

11. B nmiockom 3epkajie Bbl BUJUTE MHUMOE M300pa’keHHE JIPYroro 4eiaoBeKa, CMOTPALIETO
Ha Bac. Buaut iau oH B 3epkaie uzobpaxenue Bamux ria3? OTBET MOSICHUTE.

12. AkBanaHrucT, HaXOAACh IMOJI BOJOM, OMpEAENHI, YTO COJIHEYHBIE JYYH COCTABISIOT C
BepTUKaIbIO yroi o (oTinyHbld oT 0). UTO MOXKHO cKa3aThb 00 WM3MEpEHUSX BBICOTHI COJIHIIA HAJl
TOPU30HTOM, KOTOpBIE TIPOBEJIET B 3TO BpeMs Habmtoaarens Ha Oepery? OTBET MOsSCHUTE.

2)Tecmoevle 3a0anus 3aKpvimo2o muna

1.Ha pucyHke moka3aHbl KpUBBIE 3aBUCUMOCTU CHEKTPAJIbHOM IIOTHOCTH 3HEPreTH4YeCcKOn
CBETHMOCTHU a0COJIIOTHO YEPHOTO Tejia OT JJIMHBI BOJHBI MPHU pa3HbIX TemnepaTtypax. Eciu kpusas 1
COOTBETCTBYET CIIEKTPY M3Iy4yeHHUs! aOCOMOTHO YepHoro Tena npu temmeparype 6000 K, To kpusas 2
cootBeTcTBYET Temiiepatype (B K) ...



_/_.'\

500 2000 3 gy

v

1)2000
2)750

3)1500
4)1000
5) 3000

2.Ha pucyHke moka3aHbl KpHUBBIE 3aBUCHUMOCTH CIIEKTPAIbHON IUIOTHOCTH 3HEPreTUYECKOU
CBETUMOCTH a0COJIFOTHO YEpPHOTO Teja OT JJWHBI BOJIHBI MPHU pa3HbIX Temmeparypax. Ecnu miuHa
BOJIHBI, COOTBETCTBYIOIIAasi MAKCUMYMY H3ITy4€HUs, YBEIUUUIach B 4 pasza, TO TeMieparypa abcomiroT-
HO YEpHOTO Tea ...

1)He u3MeHuTcs

2) ymeHbLIMIach B 4 paza
3) yMeHbLIMIACh B 2 pa3a
4) yBenuuunace B 4 pasa
5) yBenuuuiack B 2 pasza

3.Ha pucyHke n300pakeHbI CeueHHs IBYX MapaUICNbHBIX MPSMOJIHHEHHBIX JIMHHBIX TPO-
BOJTHMKOB C OJIMHAKOBO HAIPaBJICHHBIMU TOKaMH, npuyeM J2 MensIie Ji (Hampumep, J2=1/2 J1 ). Un-
aykiust B pe3ynbTupyronero MarHuTHOTO IO PaBHA HYJTIO B HEKOTOPOI TOUKE WHTEpBaa. ..

I

2

—

O
o d

O,

1)d



2) b
3)c
4)a

4. CpenHsss KHHETHYECKAst JHEPTHsI MOJIEKYII raza mpu teMiieparype T 3aBUCHT OT UX CTPYKTYPBI, YTO
CBSI3aHO C BO3MOXKHOCTBIO Pa3IMYHBIX BUJIOB JABIDKEHHS aTOMOB B MoJiekysie. [Ipu ycinoBum, uTo nme-
IOT MECTO TOJIBKO TIOCTYNATEeIhbHOE U BpallaTeIbHOE ABMKCHUE, CPEIHSSI YHEPTUS MOJICKYJ BOASHOTO
napa (H20) pasHa ...

1)3/2 KT
2) 712 KT
3) 3KT

4) 5/2 KT

5.Cpennsisi KUHETHYECKAsi SHEPrUsl MOJIEKYJI ra3a npu TemnepaType T 3aBHCUT OT UX CTPYK-
TYPBI, YTO CBA3aHO C BOSMOXHOCTBIO PAa3JIMYHBIX BUJOB ABMKCHUS aTOMOB B MOJICKYIJIC. HpI/I yCJi0BUH,
YTO HMEIOT MECTO TOJILKO IMOCTYIATEIbHOE U BpAIlaTelIbHOE JIBMKEHUE, CPEIHSS SHEPTHs MOJIEKYI
asora (N2) paBHa ...

1)3/2 KT
2) 712 KT
3) 1/2 kT
4) 5/2 KT

6.JlaHa cucTemMa TOUEUHBIX 3aps/I0B B BAKyyMe U 3aMKHYTbIE MOBEPXHOCTH S1, Sz 1 S3. [ToToK
BEKTOpa HAIMPSHKEHHOCTH IEKTPOCTATHYECKOTO TI0JISI OTJIMYEeH OT HYJIS 4epes. ..

1) noBepxHoctu S1 1 S
2) IOBEPXHOCTH S3
3) noBepxHOCTh S1
4) NoBEpXHOCTH S

7. Toueunslit 3apsq +(Q HAXOAUTCS B LIEHTPE CPEepUUEcKO MOBEpXHOCTU. Eciau yMeHbIIMTH
panuyc chepuyeckoil MOBEPXHOCTH, TO MOTOK BEKTOpA HANPSHKEHHOCTH 3JIEKTPOCTaTHUECKOro 1oy B
yepes MOBEPXHOCTh C(epHl. ..

1) He u3mMeHuTCs
2) yBEJIUYUTCS
3) YMEHBIITUTHCS

8. Toueunslii 3apsa +( HaXOAUTCS B IEHTpe cdepuueckoid moBepXxHOCTU. Ecnmu mobaBuTh 3apsm —
g BHYTpb Cdepbl, TO TMOTOK BEKTOpa HAMPSHKEHHOCTH 3JEKTpocTaTHueckoro mois E gepe3 moBepx-
HOCTB CEpHI. ..



1)He u3MeHUTCS
2) YBEIUYHUTCS
3) yMeHbILIUTCS

9.Ha pucyHke moKa3aHa OpUEHTALMsl BEKTOPOB HANPsHKEHHOCTH 3nnekrpuueckoro (E) m mMarHuTHOTO
(H) noneit B anekTpoMarHUTHON BOJHE. BEKTOp MJIOTHOCTH MOTOKA SHEPTHH AJIEKTPOMArHUTHOTO IO-
JI1 OpDUEHTUPOBAH B HAIIPABJICHUHU. . .

A |

1)4
2) 3
3)1
4) 2.

10.Ha pucyHke noka3aHa KpHBasi 3aBUCUMOCTH CIIEKTPAJIbHON TIOTHOCTU 3HEPreTHYECKONW CBETHMO-
cTH a0COJIFOTHO YepHOro Tena oT JuInHbI BosHbl npu T=6000K. Ecnu Temneparypy Tena yMEHbLIUTH B
2 pa3a, TO PHepreTu4eckas CBeTUMOCTb a0COIIOTHO YEPHOI'O TeJla YMEHBILIUTCS ...

4 6000K

s00 # O HM

1) B 8 pa3

2) B4 paza
3) B 16 pa3
4) B 2 paza

Kiiouu oTBeTOB Ha 3aJaHUuA OTKPLITOT0 THIIA

[IK 1.3 - BeImonHATE paboThI O HANAJKE 3JEKTPO- U PAIMOMOHTAXHBIX paObOT 3JIEKTPOHHOTO
000pyZI0BaHUS U CUCTEM aBTOMATHUYECKOTO YIPaBJICHUS.

Ne Bompoca IIpaBuUBHBIN OTBET




1. na

2. [MOTEHIINAILHAS

3. KUHETHYECKast

4, 10 mx

5. H30TOIIaMU

6. KYJIOH

7. HNonamu

8. Ywmenpmmmtesa. [lo cocenHUM BHUTKaM MPYXKHHBI TOKU

TCKYT B OJHOM HaIIpPaBJICHHUH. HpOBOIIHI/IKI/I, 1o
KOTOPbIM TOK TCUCT B OJHOM HallpaBJICHHH,

HpI/ITﬂFI/IBaIOTCH 6J1ar0aapﬂ MaFHI/ITHOMy
B3aUMO/IENCTBUIO.
9. [lens 3aMKHETCA U J1TaMIa 3aropuTCsl.

Korma cucrema HauHeT cBOOOJHO majnaTh, TO

HACTYNHT COCTOSIHUE, OJIM3KOE K COCTOSIHUIO HEBECOMO-
ctu. ['ups nmpakTUyeckn CTaHET HEBECOMOM M IepecTa-
HET JIeHCTBOBaTh Ha IUIACTHHY, IUIACTMHA IOCTEIIEHHO
BBIIPSIMUTCS U 3aMKHET
10. Henp3s. MaruutHas cTpenka NpUTATUBaeTCa K
KOHIlYy CTaJIbHOTO CTEpP/KHsS TOIAA, KOTJa CTEP>KEHb
HaMarHu4eH U IOJIIOC 3TOr0 KOHLA CTEPXKHS IIPOTUBO-
ITOJIOXKEH IOJIFOCY KOHIIA MArHUTHOM CTPEJIKHM, U TOT/A,
KOrZla CTEp)KEHb HE HaMarHudeH. B sToMm citydae crep-
JKEHb HAaMarHM4MBAaEeTCS B MarHUTHOM II0JIE CTPEJIKH U
NOJIIOC OMMyKaMIero K cTpeiake KOHIA CTEeP>KHS MPOTH-
BOIIOJIOJKEH TOJIOCY KOHIIA CTPENIKHU.
11. Bunur. M3 3ak0Ha OTpaskeHHs CBETA CIEAYET,
YTO MAJAlOLUUi U OTpaXXEHHBIH CBET OOpaTUMBI.
CnenoBarenbHO, 4YEJIOBEK, CMOTpALIMH Ha Bac, B
COOTBETCTBUM  C  3aKOHOM  OTPAXKEHHMsS  CBETa
00513aTeJIbHO BUJUT N300payKeHHE BaIIKX IJ1a3.

12. Beicora ComHna Haag  TOPU3OHTOM IS
HaOmromaTenst Ha Oepery OyaeT COCTaBISATh Yrodl,
menpmuit uem (90 —a)° . M3-3a mpenomieHus

COJNHEYHBIX  JIlyde Ha  TpaHWIE  BO3JIYyX-BOja
aKkBaJlaHTHCT Oyzaer HabmomaTh mnonoxenne ConHIA
BBIIIIEC €r0 UCTUHHOTO ITOJIOKCHHUS, T.€. COJTHEUHBIC JTyUr
COCTaBISIOT JUId HaOmomatenss Ha Oeoery yroi,
OOIBIINN YEM (.

Kiarouun oTBeTOB Ha 3aJaHHUA 3aKpPbITOr0 THIIA.

1K 1.3 - BeimosHATh paboTHI IO HAJIAAKE 3JEKTPO- U PAAUOMOHTAXKHBIX pabOT 3IEKTPOHHOTO
000pyJ0BaHUS U CUCTEM aBTOMATHUYECKOIO YIPABIICHUS.



Ne Bompoca [IpaBuUIBHBIN OTBET
1. 3)1500
2. 2)yMeHbIIIUIACh B 4 pa3za
3. 3)c
4. 3)3 kT
5. 4) 5/2 xT
6. 1)moBepxHOCTH S1 1 S
7. 1)He u3MeHurcs
8. 3)yMeHbIIUTCS
9. 4)2
10 3)B 16 pa3

OuenuBaHue 3HaHMIT M0 TecTupoBanuio (Max 40 6annoB)

Ouenka Baaasl KoJ-Bo
BOIIPOCOB

5 35-40 12-15
4 30—-34 9-11
3 24 -29 6 -8
2 1-23 1-5

MuHucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanun
HimxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI MHCTUTYT ((puiinai) ¢genepaibHOro rocy1apcTBEHHOTo
O10/1KETHOTO 00pa30BaTENBHOTO YUPEKICHHS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCckHil HAMOHAIIBHBIN UCCIEI0BATEIbCKUI TEXHOJIOTUYECKUIT YHUBEPCUTET»

Crnenuansnocts:__ 27.02.04 « ABTOMaTU4eCKHE CUCTEMBI YIIPABIICHUSY

KommnuiekT 1adoparopHbix padoT

Y4eOHBIM IIaHOM JUTsE OOYYAIOMIMXCS MPEeTyCMOTPEHO TPOBENEHHE JTa00paTOPHBIX 3aHSATHU TI0
mucuuruiiHe dusnka.

JIaGopaTopHBIE 3aHATHS 1O AUCIHUIUIMHE TPOBOJSTCS B CIICIHATIBHO 000pYJOBaHHBIX J1a00paTOPH-
X C IPUMEHEHHEM HEOOXOIUMBIX CPEACTB 00yUYeHHs: J1a00opaTOpHOro 000pyaI0BaHuUs, 0OpPaA3LOB IS
HCCIICIOBAHUN, METOINYECKHX ITOCOOHH.

[lens mpoBeneHust 1a0OPaTOPHBIX PAOOT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKUX ITOJIOKEHHM
JIEKIIMOHHOTO MaTepHaia, a Takke BHIPAO0OTKA CTYICHTAaMH ONPEACICHHBIX YMEHUN U HAaBBIKOB CaMo-
CTOSITENIFHOTO AKCIICPUMEHTHPOBAHUS.
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JlabGoparopuas padora Nel. P.100. Mi3mepenue JMHEHHbBIX Pa3MEPOB.

Teoperrueckue BONPOCHI IS MOATOTOBKH K JJAOOpaTOpHOU padoTe:

Uto 3HaYUT U3MEPUTH GUZUYECKYIO BEIUUUHY?

UeM 0TIINYAOTCS KOCBEHHBIE U3MEPEHMSI OT MPSAMBIX?

Kaxkue ObIBarOT MOrpenrtHoCTy Hn3MEepEeHU?

Kak omnpenenuTs aOCOMOTHYIO OTPEUTHOCT TprOopa’?

[TosicHuTe anropuUTMBbl ONPECIICHUS TOBEPUTEIHLHOTO0 HHTEpBajia IPU MNPSAMBIX U KOCBEHHBIX H3Mepe-
HUSX.

JlaGopaTtopuas padora Ne2. P.111.0OnpeneneHue yCKOPEHHs CHIIbI TSHKECTH MPHU CBOOOJAHOM Tajie-
HUU TeJ.
Teoperndeckue BOMpOCH st MOATOTOBKH K JTA00OPaTOPHOI paboTe:
UYto Ha3bIBaeTCs YCKOPEHUEM U YCKOPEHUEM CBOOOIHOTO MaAeHus?
OT 4ero 3aBUCHUT YCKOPEHUE CBOOOTHOTO MaJICHUs?
Cdhopmynupyiite 3akoH BceMupHOTo TAroTeHUs.
Uro Ha3bIBaeTCs HANPSHKEHHOCTHIO TPABUTALMOHHOTO MO ?

JlabopaTopHas padora Ne3. P.113. OnpezeneHre CKOPOCTH IYJIH MPU MOMOIIUA OaUTUCTUYECKOTO
MasiTHUKA

Teoperndeckue BOMpoCk st OATOTOBKH K JIAOOPaTOPHOIA padoTe:

Kak pacnpenensiercs sHeprus myiau Npy yaape o HUIuHap?

CdhopmynupyiiTe U 3aNUIIATE 3aKOHBI COXPAHEHUS HMITYJIbCa U MEXaHUYECKOW SHEPTHH.

Kakwue cucreMbl Ha3bIBAOTCA KOHCEPBATUBHBIMU?

[Tpu kakux B3aMMOAEHCTBHSIX MOXHO NMPUMEHATh B MEXaHWKE COBMECTHO 3aKOHBI COXPAHEHHUs dHEp-
MM U UMITyJIbca?

[Touemy B paboTe peKOMEHAYETCS CTPEISTh TOIBKO MO HEMOBMKHOMY IUIHHIIPY?

JlabopaTopnasi padora Ne4. P.121. OnpenieieHrie MOMEHTa MHEPIIMU MaxOBOI0 KOJIECA M CUJIBI Tpe-
HUJ B ONIOpE

Teoperudeckre BOIpock! AJisi MOATOTOBKY K JIAOOpaTOpHOU padoTe:

Yro HazbIBaeTCs BpallaTeIbHBIM MOMEHTOM, MOMEHTOM MHEPIIMHA U MOMEHTOM UMITyJbca?
ChopmynupyiiTe OCHOBHOM 3aKOH JUHAMUKH BPAIATEIHLHOTO JBUKECHUSI.

Hanummre 3akoH coXpaHEHUs 3HEPrUH MPUMEHHUTEIbHO K JaH- HOM JJabopaTopHO# paboTe.

Kak O0yayr omyckarbes rpy3sl m (ObICTpee WM MeAJIEHHEE), eCM LWJINHAPUYECKUE TPy3bl Ha Kpe-
CTOBMHAaX MaxoBOT'0 KoJieca MOJBUHYTH K OocH BparieHus? OTBeT 000CHYHTe.

JlabopaTopnasi pab6ora NeS. P.131. OnpeneneHue yHUBEpCAIbHOW ra30BOM MOCTOSIHHONW METO/I0M
OTKAUKH.

Teoperndeckue BOnpock! A1t OATOTOBKH K JIaOOpaTOpHOi padoTe:

Kakne BenmnumHbI Ha3bIBAIOTCA IMapaMeTpaMu COCTOssHUA? J[aliTe UX onpeencHue.

Kakoii ra3 Ha3pIBaeTcs U€AIbHBIM?

Kak 3anuceiBaercss ypaBHEHUE COCTOSIHUS UI€AIBHOTO Ta3a?

Uro HazpiBaeTcs OAHMM MojeM BemectBa? 5. Kakue (akToppl BAMSIOT Ha TOYHOCTh HM3MEPEHUM
IapaMeTpoB COCTOSIHUSA ra3a’?

JlaGopaTopHas padora Ne6. P.132. Onpenenenne oTHoIIeHHs TemoeMkoctei raza Cp/Cy.
Teoperudeckre BOIPOCHI AJIst TOATOTOBKH K JIAOOPATOPHOU paboTe:

Uto Ha3bIBaeTCA YACIBHON U MOJISIPHOM TEINIOEMKOCTBIO, KaK OHU B3aUMOCBSI3aHbI?

[Touemy Cp 60mp11e Cv ? Jlokazats ypaBHeHUE Maiiepa.

Kaxkoit mponiecc Ha3piBaeTCs ainabaTHIecKum?

Kakwue razoBbie Mporecchl COBEPIIAIOTCS BO BPEMsI BHITIOTHEHUS PA3IMYHBIX ITANOB TaHHOH padoThI?
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JlabopaTopHas padora Ne7. P.200. 3HaKOMCTBO C 2JICKTPOU3MEPHUTEILHBIMU TPUOOPAMHU.
Teoperrueckue BONPOCHI IS MOATOTOBKH K JJAOOpaTOpHOU padoTe:

C mpubopamu Kakoi CUCTEMBI BbI TO3HAKOMMIHUCH? OOBSICHUTE TPUHLIUI paOOTHI.

Kak monoOpath BepxHHii Ipeien Auana3zoHa U3MEpeHH Ui Nody4eHus: 60Jiee TOUHBIX Pe3yIbTaToOB?
Kaxum nomkeH ObITh JIyd 3p€HUS] OTHOCUTEIBHO HIKAJbI IPU OTCUETE PE3yIbTaTOB?

UYro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEUTHOCTHIO?

CooTBeTcTBYeT 1M TpefenbHas a0CONMIOTHAs MOTPEIIHOCTb, BBIYMCICHHAs IO KJIacCy TOYHOCTH,
JNEHCTBUTEILHOM MOTPEITHOCTH pudopa?

JlabopaTopHasi pabora Ne8. P.212.M3mepeHue 3J1eKTPOEMKOCTH KOH/IEHCATOPOB.

Teoperndeckue BOonpocs! i1t HOATOTOBKH K JJaOOpaTOpHOH padoTe:

1. KakoBo Ha3HaUY€HUE U YCTPONCTBO KOHACHCATOPOB?

2. Yto Ha3bIBaeTCs IEKTPOEMKOCTbIO? EfMHNIIA U3MEpEHUS 2IEKTPOEMKOCTH.

3. O0bsicHUTE IPUHLIUIT U3MEPEHMSI IJIEKTPOEMKOCTH € TOMOLIBIO MOCTA IIEpe

4. Kakue COOTHOIIEHUS MEXAY 3apsaaMU, HalpsUKEHUAMH U 3JIEKTPOEMKOCTSMU IIPY NapajuieIbHOM U
IIOCJIEZI0BATEILHOM COEITMHEHUU KOHJIEHCATOPOB?

5. Kakue TusneKkTpuKky NpUMEHSIOTCS B KOH/IEHCATOpax, U Kakue ObIBAatOT TUIIBI KOHAEHCATOPOB?

6. Kak 1naneKkTpuK BIUsSET Ha 3JIEKTPOEMKOCTh KOHIeHcaTopa?

JlabGopaTopHas padora Ne9. P.221. 3mepeHue conpoTUBIEHUS TPOBOIHUKOB.

Teoperudeckre BOIPOCHI AJisl MOATOTOBKY K JIAOOpaTOpHOU padoTe:

1. Yto Ha3bIBaeTCA AIEKTPUUECKUM TOKOM, CHJION TOKAa U MJIOTHOCTHIO TOKA. B Kakux enuHUIaX OHU
U3MepATCS?

2. Yrto Ha3bIBaeTCA SIEKTPOABMKYIIEH cuioit? [loueMy B 3aMKHYTOM IIENU SJIEKTPUUECKUE CUIIBI HE
MOTYT JUIUTEIbHO NOAJIEPKUBATh ANEKTPUUECKUN TOK?

3.ChopmynupoBaTh 3akoH OMa B HHTETPAIbHOM (popMe TS TIOTHOM MU U y4acTKa LETIH.

4. Yto Ha3bIBAETCS ANEKTPUUYECKUM CONMPOTHUBICHUEM? OT Yero 3aBUCUT CONPOTUBIIEHUE AJIEKTpUYE-
CKHX TIPOBOJIHUKOB? B Kakux eIMHHUIIAX OHO U3MEPSIETCs?

5. CopmynupoBath nepBoe u BTopoe npasuia Kupxroda.

6. OOBSCHUTH PUHIIUTI JEHCTBUSI MOCTA MTOCTOSTHHOTO TOKA.

Jladoparopunasi pa6ora Nel(. P.231. OnpeneneHre TOPU30HTATBLHON COCTABJISIIOIIEH HANPSKEHHO-
CTH MarHUTHOTO MOJIs 3eMITu

Teoperndeckne BOMpOCH IJIsl TOJATOTOBKH K JIAOOPaTOPHOI padoTe:

1. BenuunHa 1 HampaBleHUE CUITBI AMITEpa.

2. HOBeI[eHI/Ie pPaMK1 C TOKOM B MarHuTHOM II0JIC. I/IH}IyKHI/ISI 1 HAIIPSKECHHOCTb MarHUTHOI'O ITOJIA, UX
€IMHUILIBI U3MEPEHUSL.

3. O06msacuute 3akoH buo—CaBapa—Jlamnaca.

4. Meroauka W3MEpPEHHs] HAMPSHKEHHOCTH MArHUTHOTO TONs 3€MIIM C TOMOIIBI0 TaHTEHC—
rajJbBaHOMETpA.

JlabGoparopuas padora Nell. P.311. Onpegenenue nokasaressi OpeJIOMICHHS CTEKJIa C MOMOUIBIO
MHUKPOCKOTIA.

Teoperrueckne BOMPOCHI IS TOATOTOBKH K JJAOOpaTOpHOU padoTe:

1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TE€OMETPHUECKOMN ONTHUKH.

2. Kak cBsi3aHbI MOKa3aTeNlb MPEJIOMIICHUS CPEILI K CKOPOCTh PACIPOCTPAHEHHUS CBETA B HEMl?

3. IloueMy mpu pacCMOTPEHUH MPEIMETA Yepe3 MIOCKYIO0 CTEKIISHHYIO TUIACTUHKY OH Ka)KETCs pacro-
JIO’)KCHHBIM OJTFDKE.

JlabopaTopHas padora Nel2. P.324. OnpenencHue IMHBI CBETOBON BOJIHBI ¢ TOMOIIBIO MU(paKIu-
OHHOM PEUIETKH.




Teoperudeckue BOIPOCH AJIst MOATOTOBKH K JAOOpaTOPHOH padoTe:

1. CrioHTaHHOE U MHAYIUPOBAHHOE M3Iy4YeHHE. Y CTPOMCTBO U MPUHLUI PabOTHl TeIUiH—HEOHOBOTO

nasepa.

2. ludpakius cBeToBOH BOJHBI HA AUGPAKIIMOHHON peméTke. Y CI0BUE MaKCUMyMa.
3. Kakas xapTuHa HaOMIOAaeTCS HA YKPAaHE TPU OCBEIICHUH JU(PPAKIIMOHHONW PEIISTKU MTy4KOM Oello-

ro cesera?

OnepaTuBHBII KOHTPOJIb
(12 JIP 3a cemecTp)
(max 12 x 2,5 = 30 6a/10B)

Onenka Baniabl

5 2-2,5
4 15-2
3 1-15
2 0-1

Kpurepun onieHKM KOHCIIEKTOB (caMOCTOsATe/IbHAS padoTa).

Kpurepnn onenku

Bbannvr (max 10)

CootBercTBHE LENAM U 33Ja4aM JUCLUIUIMHBI, aKTyaJIbHOCTh TEMBI U paccMar-
pUBaeMBbIX MpOOJIEM, COOTBETCTBUE COJIEP’KAaHUS 3asiBICHHON TeMe, 3asBJICHHAs
T€Ma IOJIHOCTBIO PACKPBITA, PACCMOTPEHNE JUCKYCCHOHHBIX BOIPOCOB IO IPO-
OsieMe, COMOCTaBJIEHbl PAa3IMYHbIE TOUKHU 3PEHUS 110 pacCMAaTPUBAEMOMY BOIIPO-
CYy, Hay4HOCTb S3bIKA M3JI0KEHUS, JOTMYHOCTh M IOCIEA0BATEIBHOCTD B U3JIO-
KEHUHM MaTepuana, KOJIMYEeCTBO MCCIIEOBAHHOM JUTEpaTyphl, B TOM YHCIE HO-
BEHIINX UCTOYHHUKOB M0 5 OTINYHO npolieMe, YeTKOCTh BBIBO/IOB, 0 OpMIIEHHUE
paboThl COOTBETCTBYET NMPENbSABISIEMBbIM TPEOOBAHUSIM

7,6-10

CootBercTBHE LENSAM U 33Jja4aM JUCLUIUIMHBI, aKTyaJIbHOCTh TEMBI U paccMmar-
pUBaeMbIX MpoOeM, COOTBETCTBUE COJEpPKAHUS 3asBJICHHOW TeMe, Hay4YHOCTb
SA3bIKAa W3JI0KCHMS, 3asBICHHAs TEMa PACKpbITa HEAOCTATOYHO IIOJIHO, OTCYT-
CTBYIOT HOBEWIIME JUTEpaTypHbIE HCTOUYHUKU IO Mpodieme, npu ohopMICHUH
pabOThl UMEIOTCSI HEZIOUETHI

CooTBeTcTBHE TENSIM U 33/adaM JUCHIUIUIMHBI, COoepKaHue paboThl HE B TOJI-
HOM Mepe COOTBETCTBYET 3asBICHHON TeMe, 3asBJICHHAs TeMa PacKphITa HEJIO-
CTaTOYHO ITOJTHO, UCIIOJIb30BAaHO HEOOJIBIIOE KOJTMUSCTBO HAyYHBIX HCTOYHHUKOB,
HapylIeHa JIOTUYHOCTh W MOCIIE0BATEIbHOCTh B HM3JIOKEHHH MaTepuala, Impu
odopmIieHnH pabOThI HIMEIOTCSI HEJIOYECTHI.

PaGota He cooTBeTCTBYET LIENSAM M 3a/ladaM JUCIUIUIMHBL, COEpKaHue paboThI
HE COOTBETCTBYET 3asiBIIEHHON TeMe, COoAep)KaHUue pabOThl M3JI0KEHO HE Hayy-
HBIM CTUJIEM.

-
ﬁ
Ao Wy
CocTaBuUTEb st T.I'. Maxycesa
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