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KaHJl. TEXH. HAYK, JOLEHT /// H.A. IIpuxonsxo



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabro ocBoeHUs! TUCUUILTUHBI «DU3KKay sABIsAETCS POPMUPOBAHUE Y 00Y-
YaroUUXcs 1EJI0CTHON €CTeCTBEHHOHAYYHOW KapTHHBI MHpA, CO3/IaHUE Ha €€ OC-
HOBE HAYYHO-TEOPETHUECKOM 0a3bl JIsl U3yyeHUs OOLIETEXHUUYECKUX U CIIeIHallb-
HBIX JTUCIUIUINH, JIJI1 OCBOEHUSI HOBOM TEXHUKHU U TEXHOJIOTHUH.

3agaum IMCUUILTHHBI

— U3y4eHHE (PYHIAMEHTAJbHBIX MOHATUHI, 3aKOHOB U TEOPHUIl KJIACCUYECKON
¥ COBpEMEHHOU (PU3HKH,

— O3HAKOMJICHHE C OCHOBHBIMH (DM3MUECKUMHU SIBJICHHUSIMH, MPUHIMIIAMUA UX
HAOJIIOJICHUS U DKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS, C OCHOBHBIMU METOAAMHU U3-
MepeHUs PU3NUECKUX BEIUYUH,

— O3HaKOMJIEHHE C (U3MYECKMMM NpuOOpamu, (OpMUPOBAHUE HABBIKOB
IPOBEJACHUS (PU3NYECKOTO FKCIIEPUMEHTA U IpocTeiieil o0paboTKu pe3ynbTaToB
HKCIIEPUMEHTA, BBIPA0OTKA YMEHMS aHAIM3UPOBATh PE3YJIbTAaThl IKCIEPUMEHTA U
JieaTh PaBUJIbHBIE BBIBOJIBI;

— BbIpa0OTKa MPUEMOB M HABBIKOB PELIECHUS KOHKPETHBIX 3aJad U3 pa3iiuy-
HBIX 00JiacTel (PU3MKH, YMEHHUS BBIIEISATh KOHKPETHOE (PU3NUYECKOE COJIEpKaHUE B
NPUKIAJAHBIX 337a4aX MPOQPECCUOHATBHON AESITENIbHOCTH, CO3/1aBaTh U aHAJIU3U-
pOBaTh TEOPETUUECKUE MOJEIIN (PU3NUECKUX SIBJIEHUH U IPOLECCOB.

2 llepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00yUeHUS MO AMCIU-
IUIMHE, COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJbTATAMH OCBOEHMS

OI10I1 BO

B pe3yabTaTe ocBOeHHMS TUCHMILVIMHBI GOPMUPYIOTCS CJIeayIONIHE KOM-
NMeTeHIuN:
YK-1. CriocoGeH ocyIecTBIsATh MOUCK, KPUTUYECKUN aHATTU3 U CUHTE3 WH-

dbopmarnyu, MPUMEHATh CUCTEMHBIN TTOIXO0]T JUTsl pEIISHUs TOCTaBICHHBIX 3a]1a4.
OIIK-1. Ciocoben yyacTBOBaTh B OCYIIECTBICHUN TEXHOJIOTMYECKHX MPOILIEC-

COB T10 MH>KEHEPHBIM M3BICKaHUSIM, TIPOSKTUPOBAHUIO, CTPOUTEIIHCTBY, KCILTyaTaIlHH,

PEKOHCTPYKITUM 00bEKTOB MPUPOI000YCTPONCTBA U BOIOTIOIL30BAHMSI.

B pe3ynbTaTe ocBOoeHUS MUCHUIITUHBI « DU3HKa» 00yUYaroIIUiics TOTOBUTCS
K OCBOEHUIO TPYJIOBBIX (DYHKIIMI U BBIMOJIHEHUIO TPYIOBBIX ACHCTBUI:

IIpodeccuonanbubiii cranaapt 13.005 «Cneuunajuct no arpoMeuopa-
110707 0N

Tpynosas pynkuus OT®: Opranuzaiys KoMIjiekca padboT o0 METHOPALUU
3€MENb CEIbCKOXO3SMICTBEHHOTO HAa3HAUYCHMUS.

TpynoBele qelCTBUS:

— OLIEHKAa MEJIMOPATUBHOTO COCTOSIHUS 3eMeNb U 3(PPEKTUBHOCTH METUOPa-
THUBHBIX MEPOIPUSATHMA.

— BBIOOp TEXHOJIOTUHU (TEXHOJIOTUYECKUX PELICHUI ) MPOBEICHHUS] MeJIhopa-
LIAN 3€MEIb CEIbCKOX035IMCTBEHHOTO Ha3HAYECHUS.

3



IIpodeccunonanbubiii cranaapt 13.018 «CnenunajaucT mo 3KCIIyaTanuu
MeJIHOPATHBHBIX CHCTEM)) !

Tpynosas ¢pynkius OTD: Opranuzanus padboT Mo SKCIUTyaTallll METHopa-
TUBHBIX CUCTEM.

TpynoBble NeUCTBUA:

— OpraHu3alKs PEMOHTHO-IKCILTyaTallMOHHBIX paboT U paboT Mo yxoy 3a
MEJIMOPATUBHBIMU CUCTEMAMH;

— KOHTPOJIb PALIMOHAJIBHOTO MCIIOIb30BaHMsI BOJHBIX PECYPCOB Ha MEIUOpa-
TUBHBIX CUCTEMAX;

— OpraHu3alys MEPOIIPUATHIH 110 MOBBIIIEHNIO TEXHUUECKOTO YPOBHS U pa-
00TOCIIOCOOHOCTU MEINOPATUBHBIX CUCTEM.,

3 Mecto aucuniminabl B ctpyktype OIIOIT BO

«Dusukay sABIAETCS TUCHUILTUHON 00s3aTeIbHON YacTH, popMupyemon
ydacTHHKaMu obpasoBarenbHbix oTHOMmEeHn OIIOIT BO nmoaroroBku o6yyato-
muxcst o HanpasiaeHuto 20.03.02 «[Ipupogoo0ycTpoiicTBO U BOOTOIB30BAHKEY,
HaIpaBJICHHOCTh «Mennopanus, peKyJbTUBALUS U OXPaHa 3€MEbY.

4 OobeM quCHMILTHHBI (252 yacoB, 7 3a4E€THBIX CAMHUIL)

O0beM, yacoB
Bunst yueOHOI paboThI
Ounas 3aoyHast
KonTakTHas padora 120 S
B TOM YHCIIE:
—ayauTopHas MO  BUJAM
y4eOHBIX 3aHATUIA
— JICKLIUU 36 _
—— IIPaKTHYECKUE 16 L
— 1ab0paTopHBIe 64 —
—— BHEAyIUTOpHAs 4 —
— 3a4er 1 S
— DK3aMEH 3 —
—— 3aIUTa KypCOBBIX
paboT (IIPOEKTOB) -
CamocrosiTejibHas padoTa 105 o
B TOM YHCIIE:
— KypcoBas paboTa (TIpoeKT) — —
——TpOYHe BHJIBI CaMOCTOS- 105 L
TeIbHOU padoThI
Kourtpoan 27 —
HToro no aucuuninHe 252 —




5 Conep:xanue JUCUUILIAHBI

[To uroram n3y4aemMoi AUCHUILIMHBI O0YUYAIOIIUECs CIAIOT 3a4eT U SK3aMEH.
Hucrunnaa n3ydaetcss Ha 1 xkypce B 1, 2 cemecTpe 1Mo y4eOHOMY IIaHy

O4HOU (POpMBI 0OYUEHHUS.

Coaep:xkaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 0YHOI (popme 00yueHuUst

Buabl yueOHoli padoThl,

BKJIIOYAsl CAMOCTOSITEJILHYI0 PadoTy
CTYIEHTOB U TPY/I0€MKOCTh (B yacax)
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Mexanuxa
1 Kunematnka martepuaibHONH TOYKH U | VK-1 112 6 v
TBEPJIOTO TeJIa MpH MocTynareabHom u | OIK-1
BpAaIllaTeIbHOM JIBI)KECHHUHU.
2 JIlnHaMpKa MaTepUaJIbHOW TOYKHM U | VK-1 112 6 7
TBEPAOTO Tena. 3aKOHbI coxpaHeHusi. | OIK-1
Mexanuka scuokocmetl u 2azos VK1
3 | UneanbHas )KUAKOCTE. YpaBHeHuUE Hepas- OIK-1 112 - - - - - 7
PBIBHOCTH CTpyH. YpaBHeHHe bepHymu.
Bsizkas skunkocts. CuIlbl BHYTPEHHETO
Tperus. JlamunapHoe u TypOyneHTHOe | YK-1
4 o 112 |- - |- |4 |- 6
teuenue. Yucno Peitnonbaca. Jsmwxkenue | OIIK-1
TCJ B X)KUJKOCTAX U ra3ax.
Mexannueckue KojieOaHus U BOJTHBI
["apmoHMueckre KoneOaHus, YHEPTHs
rapMOHMYECKHX KoseOaHui. 3aTyxa- VKA
5 | romwue konebanus. BeIHYy X /I€HHBIE KO- OIK-1 112 - - |- 16 |- 6
nebanus. Pezonanc. Boxnsl B ynpyroii
cpene, DSHEpPreTUYECKUe XapaKTepu-
CTUKH YIIPYTUX BOJIH.
Monexynapnas guszuxa
YK-1
6 | Uneansubie rasel. Kunernueckast teo- | goeq | 112 |- - |- 14 |- 6
pusi ra3oB. SIBJIeHMs EpEeHOca B ra3ax.
Peanvublie ra3pl. YpaBHenue Ban—nep—
Baanbca. M3orepmbl raza Ban-gep- | VK-1
7 112 - - |- |- - 6
Baanbca u peanbnoro rasa. Kputuueckoe | OINK-1
cocrosgaue. Pa3oBrie Nepexoanl.
Tepmoounamura
8 | Ilepoe Hayano TEPMOIWHAMHKU YKl 112 |- - |- |6 |- 6
" | OIK-1
IIponiecchl B uaeanbHbiXx ra3ax. k-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoii padoTsi,
BKJIIOYAsl CAMOCTOSITEJIbLHYIO padoTy

CTYA€HTOB M TPYA0EMKOCTH (B Yacax)

Jlekuuu
B ToMm umce B popme
IPAaKTHYECKOM NOATOTOBKU

B ToMm umciie B popme
WT\QVT‘DTUF‘{‘R'{‘\I\/’T TIONTOTORKIA

HpaKTH‘IGCKOﬁ IO AIOTOBKH
[IpakTuyeckue 3aHATHA
JlabopaTopHbie padoThI

CamocrosiTe/ibHasA

B ToMm umcie B hopme

pabora

JIMYCCKUC MPOLCCCHI. BTOpOG Ha4daJio
TCPMOAMHAMHKH. 9HTpOHH$I.

Teepooe meno

Kpucranmnmmueckue u amopdHbIe Tena,
JMANbHUNA U OMvpKHUE mopspok. Kpucran-
JIMYecKas peuieTka u 0azuc. DIeMeHTap-
Has suelika, ee mapamerpbl. Cuibl B3au-
MOJIEHCTBUSI B KPHUCTAJUIAX, WX THIIGL.
HedexTsl kpuctamioB. Kuakue Kpu-
CTaJLJIBL.

YK-1
OIIK-1

10

Dnexmpocmamuka

DNEeKTpUUECcKoe IMO0J€ B BAKyyMe, €ro
XxapakTepucTuku. 3akoH  Kynona.
Teopema I'aycca u TeopeMa 0 UpPKy-
nsauuun E. Dnextpudeckoe 1ose B Be-
niectse. [lomsspusanus AMIEKTPUKOB.

YK-1
OIIK-1

11

Tlocmosmnnwiii mok

DONEKTPUYECKHA TOK, YCJOBHS €ro
CYIIIECTBOBaHHUS U XapaKTEPUCTHKH.
3akon Oma a1 OJTHOPOJHOM W HEO-
HOponHON wenu. 3akoH Jlxoyis-
Jlennia. DNEeKTPONPOBOIHOCTH TBEP-
IBIX TEN B paMKaxX KIaCCHUYECKON U
KBaHTOBOW TEOPHH.

YK-1
OIIK-1

12

Mazcnummnoe none 6 éakyyme
MaruutHass cwia JlopeHma. 3akoH
buo-Casapa-Jlamutaca. 3akon Ammepa.
B3anMozeiicTBue mnapaieNbHBIX TO-
KOB. 3aKOH IIOJIHOTO ToKa. SIBieHue
3JIEKTPOMAarHUTHOW HMHIYKIHH. 3aKOH
®apanes. Ilpasuno Jlennma. Muayk-
TUBHOCTb KOHTYpa. DHEprusi MarHuT-
HOTO T0JIS1.

Maznummoe none 6 gewgecmee
HamaranuenHocts BemectBa. Bunbl
MarHeTnkoB. CBOWCTBa aua- W mapa-
marHeTukoB. CBoHcCTBa QeppomarHe-
TuKOB. Temneparypa Kiopu.

YK-1
OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoii padoTsi,
BKJIIOYAsl CAMOCTOSITEJIbLHYIO padoTy
CTYIEHTOB U TPY/I0€MKOCTh (B Yacax)

Jlekuuu

B ToMm umcie B hopme

HpaKTH‘IGCKOﬁ IIOAIOTOBKH

[IpakTuyeckue 3aHATHA

B ToMm umce B popme
[IPAKTUYECKOM MMOJArOTOBKH

JlabopaTopHbie padoThI

B ToMm umcie B hpopme
WT\QVTDTUF‘{‘R'{‘"\/‘T TIOITOTORKIA

CamMocrosiTeJIbHASA

pabora

13

Onexkmpuueckue Konebanus
KoneGaTenbHbIil KOHTYp, €ro ypaBHe-
Hue. CoOCTBEHHBIC, 3aTyXaloUlue u
BBIHYXJ/ICHHbIE KojeOaHus B Koieda-
TEIbHOM KOHTYype. Pe3onanc Hamps-
JKEHUH U TOKOB.

Ilepemennviu mox

[lepeMeHHBI TOK, €ro mnapaMmeTphl.
ComnpoTHuBieHHE, €MKOCTh M HWHIYK-
TUBHOCTH B LIEMIM TMEPEMEHHOT0 TOKa.
Bekropras naumarpamma. Mwmmenasc.
3akoH Oma. Momnocts. Koagppumm-
€HT MOIIHOCTH.

YK-1
OIIK-1

14

Ypasnenus Maxceenna

BuxpeBoe snekTpuueckoe Moje, TOK
cmemeHus. IlonHas cuctema ypaBHe-
Huii Maxkcpemna. OTKpBITEIN KoJieOa-
TENbHBIA KOHTYp W €ro H3JIyuyeHHE.
ONEeKTpOMarHUTHbIE BOJHBI U UX
coiicta. [llkana OMB.
I'eomempuueckas onmuka

[Tpuauun ®epma. 3akonsl ['O. Ilox-
HOE€ BHYTpPEHHee OTpaxeHue. Boio-
KOHHAas onTuka. TOHKKE JTUH3BL.

YK-1
OIIK-1

15

Bonnosas onmuka

CseroBble  BOJIHBL. KOrepeHTHOCTB.
Untepdepenus, uHTEpHEPEHIINOH-
Hble cxembl. Jludpakuus Dpenens.
3onHas miactuHka. Judpakuus dpa-
yHrodepa. udpakunonnas pemerka.
[Tonsipusanus csetra, ee BuAbl. [loms-
pHU3aTOpBl U aHAJIM3aTOpbl. 3aKkoH Ma-
moca. 3akoH bprocrepa. OnTudeckn
AKTHUBHBIE BEILIECTBA.

YK-1
OIIK-1

16

Keanmosvie ceoticmea uznyyenus
AbcomotHo uepHoe Teno (AYT), 3a-
koHbl n3nydeHuss AUT. KBantoBanue

YK-1
OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUH

Buabl yueOHoii padoTsi,
BKJIIOYAsl CAMOCTOSITEJIbLHYIO padoTy
CTYIEHTOB U TPY/I0€MKOCTh (B Yacax)

HDaKTquCKOf/’I OOATOTOBKH
INAKTUUACKOW TIOTTOTORKU

Cemectp
IPAKTUICCKON ITOATOTOBKHU

Jlekuuu
B ToMm umce B popme

[IpakTuyeckue 3aHATHA
JlabopaTopHbie padoThI
B ToMm umciie B popme

B ToMm umcie B hopme

CamocrogareabHas
pabora

sHepruu u3nydeHus, Gopmyna Ilnan-
ka. ['unoreza DitHmTeliHa. BHemHu
doroapdexr. Dpdexkr Kommrona.
JlaBreHue cBera.

17

Bonanosvie ceoiicmea muxpouacmuy
Bosnbl ne bpoiinsa. CooTHolleHue He-
onpezaeneHHocrel I'elizenOepra. Boi-
HOBasi PyHKIMS U ee GU3NIECKUi
cMbIc. YpaBHenue Llpenunrepa.
Amom Peseppooa-bopa. Dusuxa
amomos

OmnsiTel Pesepdopaa mo paccesiauro.
Snepnas monens atoma. [loctynarst
bopa. DnexTpoHHas KOHPUTyparus
atomoB. [IprHnmn [Taymnu.
Bszaumooeiicmeue SMHU ¢ amomamu
CrnoHTaHHOE W BBIHYXKJIEHHOE H3IIy-
yenue, obmas cxema OKI', cBoiicTBa
JIA3€PHOTO U3JTYUCHHUS.

YK-1
OIIK-1

18

Amomnoe s0po. Onemenmaphvle ua-
cmuybl

Hyxnonnas Moxens sapa. OHeprus
CBS3M U yCTONMYMBOCTH siapa. Jledekr
Macchl. PaaroakTHBHOCTS.

Buaer B3amMomeHCTBHM M KJIAcChH
ayIeMeHTapHbIX YacTul. CoBpeMeHHas
KapTHHA CTpoeHns Mmarepuu — CraH-
JlapTHasi MOJEIIb.

YK-1
OIIK-1

Htoro I{_PaK’UI‘le-
ATUU

CKHUX 32
Hroro naﬁoga— .
THH

HToro jJeknuon-
HBIX YaCOB
Bru B (BlgpMe
TOPHBIX 3aH

MPaKT..TIo
B 1.4. B popme

IID..IONT
B 1.4. B(()b(}pMe
MPaKT.IOAT.

00ThI

HToro
€aaMoCT. pa

HToro

-
»

w
D
D
N

105




6 IlepeyeHb y4yeOHO-METOAMYECKOT0 oOOecreveHusl sl CaMo-
CTOSITEJILHOM PadOTHI 00YYAIOLIUXCS 10 JUCHMUIIJINHE

Meroanueckue ykazaHust JIJIsl CaMOCTOATENbHON paOOThI

1. Crapoctuna N.A. Kpatkuii kypc pusuku st 6akamaBpoB [DIEKTPOH-
HBIH pecypc]: yue6Hoe mocobue/ Crapoctuna M.A., bypnosa E.B., CaibpmaHoB
P.C.— DnexTpoH. TekcToBble daHHble.— Kazanb: Ka3zaHCkuil HallMOHAIBHBINA HC-
CJIEIOBATEILCKUA TeXHOJOTHYeckuii yHuBepcutet, 2016.— 364 ¢.— Pexum n0-
cryna: http://www.iprbookshop.ru/79312.— 5BC «IPRbooksy, mo maporo.

2. 3Be3nunHa, H. A. Monekynsapraas ¢usuka. TepmomuHamuka: y4deOHO-
METOJMYECKOE MOCOOME O BBIMOJHEHUIO MHAUBUAYAJIbHBIX JOMAIIHUX 3aJlaHul
no ¢usuke / H. A. 3Be3auna, H. b. Ilymkapesa, I'. B. Cakyn. — ExarepunOypr:
VYpansckuii peaepansublii yausepcutet, ObC ACB, 2015. — 44 c. — ISBN 978-
5-7996-1394-5. — TeKcT: ANEeKTPOHHBIN // DIEeKTPOHHO-OMOIMOTEeYHasl CUCTEMA
IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/68260.html.

3. [IpakTueckoe pyKoBOJICTBO MO OPTaHU3AIMN CAMOCTOSITEIbHON paOOThI
CTYJIEHTOB TIPU U3y4eHUU JTUCIUTUINHBI «Du3nka». — Kpacnonap: Ky6l'AY, 2019.
— 52 ¢. Pexxum noctyna: https://fdo.kubsau.ru/my/.

/ @OH/ OLIEHOYHBIX CPEJCTB /JIf1 MPOBEJAEHUA MMPOMEKYTOYHOM
aTTeCTAllUuU

7.1 IlepeyeHb KoMINeTEeHUMI ¢ yKa3aHHeM TanoB uX (OpMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIE-
Homep cemectpa TEHLUH 110 AUCLUIUIMHAM,
npakTukaM B nponecce ocsoenust OIIOIT BO

VK-1. CnocobeH ocymiecTBiIsATh MOUCK, KPUTUYECKUH aHaIM3 M CHUHTE3 MH(OpMaIuH, MprUMe-
HSITh CUCTEMHBIN MOAXO0/ /Ul pellIeHUs] TOCTAaBJIEHHBIX 3a7a4

1 Xumus

1 WnxenepHas rpaduka

1,2 dusnka

1,2,3 Maremartuka ¢ dJIIEMEHTaMH CTATUCTUKHU

1,2 Duinocodus

2 QHCKTpOTCXHI/IKa, 9JICKTPOHUKA U ABTOMATHUKaA

TCOpCTI/I‘{eCKaH MCXaHHKa

COHpOTI/IBJ'ICHI/IC MaTCpHraJIOB

AHanu3 mporeccoB NpUpPo1000yCTPONCTBA M BOIONOIB30BAHHUS

OCHOBBI MATEMaTHIECKOTO MOACIINPOBAHUSA

OO (WIN

[TonroToBka K mpoleaype 3alUThl U 3allUTa BBITYCKHON KBanudukanu-
OHHOM paboThI

OIIK-1. CniocoOeH y4acTBOBaTh B OCYIICCTBICHHH TEXHOJOTHYECKHX IMPOIIECCOB 10 WHKCHEPHBIM
U3BICKAHHUSIM, TIPOCKTUPOBAHHUIO, CTPOUTENIBCTBY, IKCIUTyaTallMH PEKOHCTPYKIMH OOBEKTOB HPHPO-
JI000YCTPOMCTBA U BOAOMOJIL30BAHMSI

1 HNnxenepnas rpaduka



http://www.iprbookshop.ru/68260.html

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTH KOMIIE-
TEHLUH 110 AUCIHUIUINHAM,
npakTukaM B npouecce ocsoenust OII0IT BO

Howmep cemectpa

1,2 dusnka

2 BHCKTpOTeXHI/IKa, QJICKTPOHHUKA U aBTOMATHKa

2,4,6 VYyebHas mpakTuka

2,4 W3bIckarenbekas IpakTHKa

3 WmxeHnepHbie KOHCTPYKLIUU

I'eonorus n TUAPOIrcoIorus

MexaHuka rpyHTOB, OCHOBaHUA U (QyHIaMEHTHI

CTpOI/ITeJ'IbHBIG MaTcepHraJibl

I'mpponorus u mereoponorus

I/IH)KCHepHBIe HU3BbICKaHUA

O3HaKOMHTEILHAS IIpaKTHUKa

OO~ D~lW

[TonroToBka K mpoueaype 3aliuThl ¥ 3alluTa BEITYCKHONW KBaTH(pUKaLIH-
OHHOM pabOThI

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUEC IIKAJbI OICHUBAHUA

[Lmanupyemblie YpoBeHb 0CBOEHHUS
PE3YJILTATBI OCBO- | geynoBne- | ymoBmeTBOpH-

CHHA KOMIETCH- | TpopyTEIBHO TeNBHO Onenounoe
UuH (MHIMKATOPB! | (MpHuMAaTb- | (MHHHMATb- Xoporto OTIIHO CpeacTBo
JOCTHIKCHUS KOM- |  {prif ge q0- | HBIi OPOTO- (cpenHmit) (BBICOKHIT)

TIETEHINN) CTHIHYT) BBIiT)

YK-1. CniocoGeH ocyniecTBJIsATh NOMCK, KPUTHYECKUI aHAJM3 U CHHTe3 HH(pOpManuu, npume-
HATb CHCTEMHBIN MOAXO0/ VISl PeLIeHHU MOCTABJICHHBIX 32124

Nunukaropel n1o-

CTH)KEHHS  KOM-

METEHINN:

YK-1.1 YpoBeHb MuHuMansHO | YPOBEHb 3Ha- | YPOBEHb KoHnTponbsHas

— AHanusupyerT | 3HAaHUW HUXKE | JONYCTUMBIM | HUN B 0ObeMe, | 3HAHUU B pabora.

3a1a4y, BBIACIAA MHUHHUMAJIb- YPOBCHB 3HaA- COOTBCTCTBY- 06’beMe, CO- Ha6opaT0pHaﬂ

ee 0a3oBBIe coO- | HBIX Tpebo- | HUH, 10omy- IOLLEM TIPO- OTBETCTBY- pabora.

CTaBIAONINE, BaHUM, UMe- | ILIEHO MHOTO | IpaMMe MOJ- IOLIEM TIPO- Tectsl.

OCYIIECTBISET JI1 MECTO HerpyObIX rOTOBKH, J10- rpamMMe non- | Pedepar.

EKOMIIO3ULIUIO rpyOsie o1InOoK IYLIEHO He- roToBkH, 6e3 | Jlokmnan.

sanaum. OILINOKH. [IponemoH- CKOJIBKO He- OILINOOK. Bonpocsr
ITpu peme- CTpUpOBaHbl | IpyObIX omu- | [Ipogemon- K 3aueTy.

YK-1.2 HUU CTaH- OCHOBHBIE OOK. cTpupoBanbl | Bompocsr

— Haxomur n JapTHBIX 3a- | yMeHus, pe- | [Iponemon- BCE OCHOB- K DK3aMEHY.

KPUTHHCCKN aHA~ | nay ge po- | MIEHBI TUIO- | CTPHPOBAHBI HBIE YMEHHUS,

JU3HPYCT HH- | neMOHCTpHU- | BbI€ 33/1a4M. | BCE OCHOBHBIC | PEIICHBI BCE

¢opmamuio,  He- pOBaHEI OC- Nwmeercs mu- | ymeHus, pe- OCHOBHBIE

00XOJMMYIO JUIA | HOBHBIC yMe- | HUMAJIbHBIA | LICHBI BCE OC- | 3a/1a4H C OT-

peleHus o- | HUsI, UMENIM | HA0Op HaBbl- | HOBHBIC 3a/1a- | JICIbHBIMU

CTaBJICHHOH  3a- | MECTO Ipy- KOB JUId pe- Y1 C HErpyOBI- | HecyIe-
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[Inanupyembie YpoBeHb OCBOCHMS
Pe3yIBTaTEl OCBO- [ peyyioBne- | ynosieTBopH-

CHUA KOMIICTCH- | TopyTeIbHO TeNBHO OneHouyHoe
UK (MHIMKATOPB! | (MpHuMAaTh- | (MHHEMATH- xopormo OTAIHHO CpeacTBo
AOCTIKCHHSA KOM- | yyrjf ge qo- | HbIH HOPOro- (cpenmnid) (BbICOKHIH)

MIETEHIIUN ) CTHTHYT) BBIi1)
JTauu. Oble OIIMOKY, | IIEHUS CTaH- | MU OLIMOKaMH, | CTBEHHBIMU
YK-1.3 HE IpoJe- JapTHHIX 3a- | MIPOJAEMOH- HEJIOYETaMU.
— PaccmarpuBaeT | MOHCTPHPO- | J1ad C HEKO- CTPUPOBAHbI [Tponemon-
BO3MOKHEIE Ba- | BAHBI 0a30- TOPBIMH 0a3oBbIC CTPUPOBAHbI
PHAHTHI perreus | BPIC HABBIKH | HEJIOUCTAMHU | HABBIKH NPH HaBBIKU TpU
381841, OLEHHBAs peleHnH peleHn: He-
UX  TOCTOHMHCTBA CTaHJAPTHBIX | CTAHIAPTHBIX
3aj1a4 3a1a4

U HEJIOCTaTKHU.
YK-1.4
I'pamoTHO, nOrUY-
HO, apryMEeHTHpO-
BaHHO (OpMHUpPYET
COOCTBEHHBIE CYXK-
JEHUsT U OILICHKH.
Ormnyaer  ¢axTsl
OT MHEHUH, UHTEP-
MpeTalnii, OLIEHOK
U T.A. B paccyxie-
HUSIX IPYTUX
Y4aCTHUKOB  Jiesl-

TENBHOCTH
YK-1.5

Ompenenser u
OLICHUBAET 1o-
CIICICTBUS BO3-

MOXHBIX PEIIECHUN
3a/1a4H.

OIIK-1. CnocoGeH y4acTBOBATh B OCYHIECTBJIEHHH TEXHOJOTHYECKHX MPOIECCOB M0 MHKEHEPHBIM
M3BICKAHUSIM, TPOEKTHPOBAHMIO, CTPOUTEILCTBY, IKCILTYATAIMA PEKOHCTPYKIUH 00BEKTOB NPH-
PO1000YCTPOIiCTBA M BOIOIOJIHL30BAHUS

OIIK-1.1
- Ucnonb3yet

METOJIBI yIIpaBJie-
HUS TIpoIleccaMu
B 00JIaCTH HMHXKe-
HEPHBIX H3bICKa-
HUW, IPOEKTUPO-
BaHUS, CTpOH-
TEIbCTBA,  JKC-
TUTyaTaIuu u
PEKOHCTPYKITUU

YpoBeHb
3HAHUW HUXKE
MHHUMAJTb-
HBIX Tpebo-
BaHUM, UMe-
JIA MECTO
rpyobie
OIIIHOKH.
[Ipu pemre-
HHUM CTaH-
JTAPTHBIX 3a-
J1a4 HE TMpo-

MuHuManeHO | YpOBEHb 3Ha-
JOMYCTUMBIH | HUI B 00BbeMe,
YPOBEHB 3Ha- | COOTBETCTBY-
HUMU, 10Iy- IOILIEM IIPO-
IIEHO MHOTO | TpaMMe TO/I-
HerpyObIX TOTOBKH, J10-
91115 (03 MyIIEHO He-
[Iponemon- CKOJIBKO He-
CTPUPOBAHbI | IPYOBIX OIIM-
OCHOBHBIE O0oK.

ymenus, pe- | [IpoaeMoH-
LIEHBI TUTIO- | CTPUPOBAHBI

YpoBeHb
3HAaHUU B
00BeMe, co-
OTBETCTBY-
FOIIIEM TIPO-
rpamMme moji-
TOTOBKH, 0€3
OIIMOOK.
[Tponemon-
CTPUPOBAHBI
BCE OCHOB-
HbIE YMEHUS,

KontponbHas
pabora.
JlaBoparopHas
pabora.
TecTsl.
Pedepar.
Hoxnan.
Bomnpocsl

K 3a4ery.
Bonpocsl

K DK3aMEHY.
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[Inanupyembie YpoBeHb OCBOCHMS
PE3YJIbTAaThl OCBO- | peynoBe- | yRoBJNETBOPH-

CHHSA KOMIIETEH- | 1RopHTEIHHO TeIBHO Ouenounoe
UK (MHIMKATOPB! | (MpHuMAaTh- | (MHHEMATH- xopormo OTAIHHO CpeacTBo
JOCTIDKEHHA KOM- | pyyiif e no- | Ml noporo- (cpenuuit) (BBICOKMIN)

MIETEHIIUN ) CTHTHYT) BBIi1)
00BEKTOB. JEMOHCTpU- | BBIC 3aJaYM. BCE OCHOBHBIE | PEIIEHEI BCE
pOBaHEbI OC- HNmeerca mu- | ymeHnus, pe- OCHOBHBIE
OIlK-1.2 HOBHBIE YMe- | HUMAJIbHBI | IIEHBI BCE OC- | 3a/1a4H C OT-

- Pemaer 3ana- HU, UMEIN Ha60p HaBEI- | HOBHEIC 3a/1a- IECIbHBIMU
1M, CBA3AHHBIC C | MecTO Ipy- KOB I pe- YM C HETpYyObI- | HecylIe-
yHpaBJICHUCM Oble OIIMOKY, | IIEHUS CTaH- | MU OIIMOKAMU, | CTBEHHBIMH
nponeccamMu B He npone- JApTHBIX 3a- OpOAEMOH- HEeI04YEeTaMU.
00JIacTH HHKe- MOHCTPHpPO- | a4 C HEKO- CTpHUPOBAHBI [IponemoH-

HEPHBIX U3BICKA- | BaHbI 0a30- TOPBIMU 6a3oBble CTPUPOBAHBI
HUM, IPOCKTUPO- | Bple HABBIKM | HEJOYETAMH | HAaBBIKU IPU HaBBIKH IIPH
BaHus, CTPOHN- pelesuu pellIeHUH He-
TCJIbCTBA, 3KC- CTaHJAPTHBIX CTaHIAPTHBIX
IuryaTallud 1 3a1a4 3aga4

PEKOHCTPYKITHH
00BEKTOB IPHUPO-
J000YCTpOKCTBA
1 BOJIOITIO/IB30Ba-
HHUSI HA OCHOBE
HCIIOJIb30BaHUs
€CTeCTBEHHOHA-
YUYHBIX U TEXHU-
YECKHMX HAyK TMpH
COOJII0ICHUH
3KOJIOTUYECKON 1
MIPOU3BOJICTBEH-
HOM 0e30IacHO-
CTH.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIHM HHbIE MAaTepHAJIbl, HEODXO0-
AUMBbIE ISl OLEHKHU 3HAHMA, YMEeHUIi, HABBIKOB, XapPAKTEPU3YIOIIHUX ITAINBI
¢popmupoBanus komnereHuuii B mpouecce ocsoenusi OIIOII BO

KomnereHnnusi: crnocoOeH OCYIIECTBISATh MOUCK, KPUTHYECKUM aHAIU3 U
cuHTe3 MHGOPMAIIUH, TPUMEHAITh CUCTEMHBIM ITOIXOJ ISl PEIICHHS MOCTaBJICH-
HbIX 3amau (YK-1).

Bomnpocsl k 3auery:
1 Kunematndueckoe onmucanyue MEXaHHIECKOTO ABWXKCHUA. CUCTEMA OTC‘-IéTa, TPACKTOPH,

IyThb, ICPEMCUICHUC, CPCAHASA WU MIHOBCHHAA CKOPOCTh, YCKOPCHHUC. XapaI(TepI/ICTI/IKI/I
MPSMOJIMHEMHOTO PAaBHOMEPHOIO M PaBHONEPEMEHHOTO JBUKECHUS.
2 KunemaTuka BpamaTeabHOro ABMKEHUS. YTIOBOE MepeMEIEHNEe, CKOPOCTh U YCKOPEHHE.
CB43b TMHENHOUN CKOPOCTH C YII0BOH. PaBHOMEpHOE NBHKEHUE IO OKPYKHOCTH: TTEPUOI,
qacToTa. XapaKTepI/ICTI/IKI/I PaBHONICPEMCHHOI'O BpalllaTCIIbHOI'O JABUKCHUA.
3 I/IHepuHaanHe 1 HCUHEPLHUAJIBHBIC CUCTEMBI OTCUCTA. OCHOBHBIE 3aKOHEBI JUHAMUKHN

Herorona. YpaBHeHHE NIBUKEHNS B HEUHEPLUAIBHOU CUCTEME.
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10.

11
12

13

14

15

16

17

18
19
20
21
22
23

24

HNMIynbC 9acTULBI 1 MEXaHUYECKOM CUCTEMBL. OTKPBITHIE U 3aMKHYThIE CUCTEMBI. 3AKOH
coXpaHeHHUs uMmIyibca. LleHTp macc (MHEpLKK) CUCTEMBI. Y PaBHEHHE JBUKEHUS LIEHTpa
Macc.

Cunel B Mexanuke. Cuiia rpaBUTAllMOHHOIO IPUTSKEHUS, CUJIA TSKECTH, Bec. CHIIbI Tpe-
HUSL.

VYupyrue cuisl. HopmanbHble 1 KacaTenbHble JeQOpMalui U HAPSHKSHUS B TBEPAOM Te-
ne, Mmoatysia ynpyroctd, kodddunuent Ilyaccona. lnarpamma Hanpspokenuid. 3akoH ['yka.
[TorennmanbHas SHEPTrUs yrnpyroae(GopMupoBaHHOTO Tea.

MOMEHT UMITyJIbCA YACTULIBI M CUCTEMBI YaCTUL. MOMEHT CUJIbl. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA B 3aMKHYTOM cHCTEME.

PaboTa nepemenienrss MaTepruaaIbHON TOYKH 110 KPUBOJIMHEHHOMY ITyTH. MoutHoCcTh. Ku-
HETUYECKas U NOTEHIHaIbHas dHeprusl. KoHcepBaTUBHBIC M HEKOHCEPBATUBHBIE CUJIBI.
[ToTeHuManbHOE U HEMOTEHIUAIBHOE MOJI€ CUII. 3AKOH COXPAaHEHHUs ITOJIHOW MEeXaHnye-
CKOM DHEPIHH.

AOGCOTIOTHO TBEPAOE TENI0, YPAaBHEHUS IBUKEHHS U PAaBHOBECHUS TBEPAOTO Tesia. MOMEHT
uHepuuu. Teopema Llltelinepa. OcHOBHOE ypaBHEHHE AMHAMUKH BpalaTeJIbHOTO JIBUXKE-
Huda. Kunetnueckas s3Heprus Bpamaroumerocs Tena.

["apmoHnueckue konebaHus U UX XapakTepucTuku. Kunerndeckas, moTeHIMaNbHas U
MOJIHAS DHEPTHSI TAPMOHUYECKUX KOJIeOaHuH.

3aryxaromue KojeOaHus 1 UX XapaKTepUCTHKH. BbIHYKIeHHBIE KosleOanus. Pesonanc.
CrnennanbpHasi TeOpUst OTHOCUTENBHOCTH: MOCTYIaThl DUHINTeHHA U ipeodpazoBanus Jlo-
peH1a, CIeICTBUS U3 HUX: OJJHOBPEMEHHOCTD, JJINTEIbHOCTh COOBITUH, IJIMHA TEN B pa3-
HBIX CUCTEMAX OTCUETA, CIIOKEHUE CKOPOCTEH.

PenstuBucTcKas qUHaMMKa: peISITUBUCTCKUI UMITYJIbC, SHEPTHS, UX CBSA3b. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON JUHAMUKH. 3aKOH B3aUMOCBSI3M Macchl U sHEprun. Macca u
DHEPTHUs TOKOS.

OO6mmue cBoiicTBa ra3oB M KUAKOCTeH. Pacnipenenenue qaBneHus B MOKOSIIUXCS Ta3ax U
JKUIKocTsx. 3akoH [lackans u Apxumena.

['unpoauHamMuKa >KUIKOCTH, METOIbl onucanus. JInauu Toka u TpyOku Toka. Hecxxumae-
Masl )KUAKOCTh. MeaibHast KUJIKOCTh. Y paBHEHUE HEPA3PBIBHOCTH CTPYU. Y paBHEHHUE
bepnymn.

Bszkast xxuakocts. Cuiibl BHyTpeHHEro TpeHus. JlaMuHapHoe u TypOyJIeHTHOE TeUEHHE.
Yucno Pelinonbaca. JIBuKeHHE TN B KUAKOCTAX: CHIIAa JOOOBOTO COMPOTUBIEHUS, TOAb-
€MHas ChJa.

Maxkpockonnyeckue cucreMbl. CTaTHCTUYECKOE U TEPMOJANHAMUYECKOE OITMCAHUE MAKPO-
cucteM. OCHOBHbBIE IPEJICTaBICHUS MOJIEKY IsipHO-KuHeTndeckoi Teopun (MKT) rasos.
OcHoBHoe ypaBHeHre MKT. MoseKkynsipHO-KHHETHYECKOE UCTOJIKOBAaHUE TEPMOJNHAMU-
YECKOM TeMITepaTyphl U TaBJICHHUS.

WneanbHblii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO raza. DKCIEPUMEHTAIbHbIE Ta30BbIe
3aKOHBI.

Yucno creneHel cB000/Ibl. 3aKOH paBHOPACIIPEIEIICHUS SHEPTUH 110 CTENIEHSIM CBOOO/IBI.
Cpenssisi SHeprus MHOTOATOMHOW MOJIEKYJIBI.

Pacnpenenenune MakcBeia MOJIEKyYJI 110 cKopocTaM. Pacnipenenenue bonsumana. bapo-
MeTpudeckas hopmyia.

SBnenus nepenoca B razax. JJuddysus. TermmonpoBogHocTs. Bsizkocts. MosekyisipHo-
KMHETUYECKasi MHTEPIPETaLNs SIBJICHUHN NIEPEHOCca B ra3ax.

Peanbhble ra3el. YpaBHenne Ban—nep—Baanbca. Kputnueckoe coctosHue.

TBepnoe coctosiHue BeniectBa. Kpucrannnueckue u amopHble Tea, JaIbHUNA U OIVMKHUMA
nopsnok. Kpucrannudeckas perierka u 0azuc. DneMeHTapHas suelika, ee mapaMeTpsl. Tu-
bl KPUCTAJJIOB B 3aBUCMMOCTH OT BHJIa YACTHIL B y3J1aX PELIETKN U UX B3aUMOJCHCTBHM.
TepMmoarHaMuueckasi CUCTEMA, TaPAMETPbI COCTOSIHUS, TEPMOAMHAMUYECKOE PABHOBECHE.
BuyTpeHnHss sHeprus cuctemsl. [lepBoe Hadano TepMOJUHAMUKHU.
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25

26

27

10.

11.

[uxnmmaeckue nporecchkl. Pabora mukiia. O6parumbie 1 HeoOpaTUMbIe TIporiecchl. Teruto-
Bble aBurarenu. KIIJ[ remioBoro aBuraress.

Huxn Kapro. KITJI nukma Kapro mist maeansHoro raza. O6parumocts nukina Kapao. Bro-
pO€ Ha4ajIo TEPMOJUHAMUKHU.

DHTpOIUA UICATLHOTO ra3a. DHTPOIUS KaK QYHKIHS COCTOSHUS, €€ CTATUCTHUECKOE TOJ-
koBanue. Gopmyna bonbimana.

3aIlaHl/Iﬂ JJIS1 MPOBEICHUA 3a4eTa:

ABTOMOOWJIb TIpOE€Xajl TPETh MYTH CO CKOpocThio v1 = 60 km/u. [lanee 74 ocraBuierocs
BPEMEHH OH €XaJl CO CKOPOCThI0 02 = 50 KM/4, a 3aTeM JBUTAICA CO CKOPOCTBIO 03=
90 xM/4. HaliTu cpeqHIO CKOPOCTh < 0> aBTOMOOWJIS Ha BCEM ITYTH.

MarepuanpHas TOUKa JBUKETCS B IIOCKOCTH Xy COTTIACHO ypaBHEHMSM X = Aj+Bit+Cit?
ny = Axt+ Bot + +Cat?, rne Bi=Tm/c, C1 = -2 m/c?, Bo= -1m/c, C2=0,2 m/c?. Onpenenutb
MOJTyJI CKOPOCTH M YCKOPEHHUS TOYKH B MOMEHT BpeMeHH 11 = 5Sc.

Teno Opomeno noy yrimoM « = 30° K TOPU30OHTY C HadadbHOW CKOPOCThIO 1p = 20 M/c.
[IpeneOperasi cONpOTUBICHUEM BO3AyXa, ONPEAETUTh CKOPOCTh Teja, HOPMAIbHYIO U
TAHTCHIIMATHHYIO COCTABIIIOIINE YCKOPCHHS M PAJWyC KPHUBH3HBI TPACKTOPHH Yepe3
Bpems t1 = 0,5 ¢ mocne Havana newkenusi. Haiitu ypaBHEHHE TPASKTOPHH JIBUKECHUS Te-
na.

Bapaban cemapatopa pamuycom R =0,25 M Bpamaercs no 3akony p=A+Bt+Ct3, re 4
= 2,5 pan, B ==0,8 pan/c; C = 0,15 pan/c®. OnpenenuTs TaHTeHIHATBEHOE d;, HOPMAThb-
HOE€ an U MOJHOE @ YCKOPEHUS TOYEeK Ha MOBEpXHOCTH OapabaHa B MOMEHT BpeMeHHU t =
10 c.

CMech CBHHIIOBBIX JIpoOMHOK ¢ quamerpamu di = 1 MM u d2 = 3 MM omycTwiu B Oak ¢
rauiepuHoM Bbicotol h = 1 M. Hackonbko mo3xe ymaayT Ha AHO JAPOOMHKH MEHBIIETO
JMaMeTpa 1o CPaBHEHUIO ¢ IpoOMHKaMu Oosblero quamerpa? JluHamuyeckas BS3KOCTb
rinepuna = 1,47 Iac.

Onpenenutb CKOPOCTh ¥ IYJH, €CJIM OTKJIIOHEHHE OT MUULIEHH IPH CTpenb0de BIOJb Me-
puanaHa coctaBiseT 6,2 ¢cM BIpaBO OT LEeHTpa. PaccrosHue no mumeHn S = 900 M,
cTpensba mpon3BoauTCs Ha mupoTe ¢ =54°. CKOpOCTh My/M CYUNTATh TTOCTOSHHOM.

[Tynst maccoit 9 r, neTsmas ropu30HTaAIBHO cO ckopocThio 600 M/c, mpoOUBaeT BUCAIIMNA
Ha HUTH Opycok Maccoit 140 r, BcieacTBUE Yero CKOPOCTh IyJIM YMEHBIIASTCS B OJATOPA
paza. OnpenenuTh KOJIMUECTBO TEIUIOTHI, BbIIETUBIIEECS TP YAApe.

lap u chepa 0AMHAKOBOTO pajinyca U MacChl CKAaThIBAIOTCS 10 HAKJIOHHOM IIOCKOCTH C
OJIMHAKOBOM BBICOTHI. CKOPOCTH KAaKOro Tena OyAeT 0oJibllle B KOHIE IMYTH U BO CKOJBKO
paz?

CranbHoil mapuk maccod m = 20 T MOJIOXKEH Ha MpYKUHHBIE Bechl Maccod M = 40 r.
[Tpu 3TOM yaiika BECOB OTKJIOHMJIACh HA Xo = 3 cM. Onpenenuts MaKCUMalIbHOE MTOKa3a-
HHUE BECOB, €CITH IIAPHK OPOCHTH Ha BEChl 0€3 HaYaabHON CKOPOCTH ¢ BBICOTHI h = 40 cm
U TI0CJIe y/apa OH MOJIIPBITHYN Ha BbICOTY h1= 17 cM. Yiap cuntaTh aOCOIIOTHO YIIpY-
TUM.

B nmHe cocyna mmeercst otBepctue auamerpom di. B cocyne Boaa moanepikuBaercs Ha
noCTOSTHHOM ypoBHe h. Cuurasi, 4To CTpysl He pa3OpbI3rHBaeTCs U MpeHedperas CHiaMu
TPEHMSI B KHUJIKOCTH, ONPEIEIUTh IUaMeTp CTPYH, BBITEKAIOLIE U3 cocyia, Ha paccTos-
Huu 1= 2h ot ero nHa.

3aBpemst t= 14 4epe3 TpyOy auamerpom d = 40 cm mpokauuBaercs ra3 maccoii m = 15
Kr. /lunamuueckas Ba3kocTb raza 77 = 10 Ila c. Ecim 3a xapakTepHbIi pa3Mep NPUHATH
IaMeTp TpyObl, TO KpUTHUYECKOE 3HaueHHue uncia PeitHonbaca Reyx, Ui TaMHHApHOTO
TedeHus rasza pasHa 2000. Onpenenure xapakTep TEUEHUS Tasa.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

HavanpHas ¢asza rapmonudeckoro kosnedbanus pasHa 0. [Ipu cmemennun x1 = 2,4 cM 0T
MIOJIO’KEHUSI paBHOBeCHs Tena Maccoid 50 I CKOpOCTh Tefa v1 =3 CM/C, a MPU CMEIICHUN
X2 = 2,8 cM ero ckopocTh 01=2 cM/c. HaliTu aMIIuTyly ¥ mepuo;] 3Toro KojiebaHus, a
TaK)KE MOJHYI0O MEXaHUYECKYIO SHEPTHIO.

DHeprusi 3aTyxarouux KojieOaHUM MasTHHUKA, MPOUCXOJSIIMX B HEKOTOPOM cperae 3a
Bpems t = 1,5 muH, ymeHbmuiace B N = 75 pa3. Onpeneants K03GGOUIMEHT COTPOTHUB-
JeHus I cpezbl, eciiu Macca M masTHUKa paBHa 200 T.

Cocyn pazaeneH neperopojkaMy Ha TpU 4acTH, 00beMbl KOTOPBIX paBHbI V1, V2, V3 u B
KOTOPBIX HAaXOJSATCS ra3bl IPU JABICHUSAX p1, p2 U p3 cooTBeTcTBeHHO. Kakoe maBie-
HUE B COCYJIE YCTAHOBUTCS IOCJIE yAAJIEHUs IEPErOPOAOK, ECIIU TEMIIEpaTypa IpH 3TOM
OCTaJIaCh HEU3MEHHOM?

Bapomerp B xabune neTsmiero Beprosiera nokaspiBaer aasineHue p = 90 klla. Ha xakoi
BBICOTE JICTUT BEPTOJIET, €CIIM Ha B3JIETHOHU IUIOMIAAKe OapOMETp MOKa3bIBAI AABICHHE Po
=1 atm? Cuurats, uTo TeMieparypa Bosayxa paHa 17 °C u He U3MeHsETCA C BBICOTOIA.
Kucnopon, 3annmaBmmii o6vem Vi =1 1 npu gaBneHun pi1 = 12 atM, aamabaTudecku
pacmupuiics a0 oobema Vo = 10 1. Onpenenuts paboTy A paciiMpeHus rasa.

A3ot, 3aauMaBImii 00beM V1 = 1 1 mox naBnenuem pl = 2 atw, pacmmpuiics 10 o0be-
Ma V2 =28 1. Onpenenuts paboTy pacliupeHus rasa, €clid pacliupenue uaet 1) uzoxo-
pudecku; 2) u30TepMHuueckH; 3) uzobapuuecku; 4) amgumabatHo. Kak cooTHOCSTCS 3TH
pabotsi?

Haiiti u3sMeHenue suTponuy npu Harpesanuu 100 r Bogst ot 0 10 100° C u mocnemyio-
[IeM MPEBPAILEHUH BOJIbI B Map TOH K€ TEMIEPaTyphI.

Onpenenutb yncio N aTOMOB, NPUXOIAIINXCS HA OJIHY 3JIEMEHTAPHYIO SIUEHKY, IEPBOE
KOOPJMHAIIMOHHOE YHMCIIO N1 (YUCIIO OMMKalIlInX aTOMOB) M paanyc I1 MEepBOM KOOPAU-
HaIlMOHHOM cepsl (paccTossHUE MEX Ty ONMMKaIIuMI aTOMaMu) JUIsl pEIIETOK CO CTPYK-
typamu I1K, OLIK, 'K, BLIK.

AnnotponHas Moaugukanus o-xenesa uMmeet ctpyktypy OLIK ¢ mocTosHHOI penieTku
a1= 2, 86 A, y-xenesa — crpyxrypy I'lIK ¢ a2 = 3,56 A. OnpeenuTs 0THOCHTEIBHOE M3~
MEHEHHE IJIOTHOCTH JKeje3a MPU NepexoJie ero U3 a- B Y-MOAU(PUKALIHIO.

TecTnl aJ1s1 IPOBECICHUSA 3a4€TA:

[To muctunnuue «®@uU3nKa» TPEAYCMOTPEHO MPOBEACHUE KOMIIBIOTEPHOIO

TEeCTUpOBaHUsS. TecToBble 3aJaHus Mo AUCHUIUIMHE «DU3KKay BKIIOYEHBI B 0a3y
TECTOBBIX 3aJaHUN «PH3MKa» B KOHCTPYKTOPE TECTOB aallTABHON CTPYKTYpPHI Te-
ctupoBanus (ACT) u umerorcst B Hannuuu B LleHTpe nHPOPMALIMOHHBIX TEXHOJIO-
ruit KyoI'AY.

[Ipumepsl TECTOBBIX BOIIPOCOB

. Mexanuka

S: MexaHuka u3ydaer...

-: IBWKEHHE TEJI C YU€TOM MPUYHH, BBI3bIBAIOIINX JABI)KEHUE

- pa3JInYHbIE BUbI MEXAaHUUECKOTO JIBIXKEHUS 0€3 yueTa MPUYHMH, BBI3BIBAIOIINX 3TO JIBUKECHUE
-: YCIIOBUSI PABHOBECHUS TEJI, HAXOSIIUXCS O] IeUCTBUEM CHII

+: BUJIbI MEXaHUYECKOTO JBM)KEHMSI U IPUUMHBI UX BO3HUKHOBEHHUS

: S: Maccoii Tena Ha3bIBa€TCs BEJIMUUHA, ...
: I3MepsAeMasi KOJIMYECTBOM BEILIECTBA, COAEPKAIIEMCS B JaHHOM TeJle
: U3MepsAeMasl CHJIOH, ¢ KOTOPOM TEIO MPUTIATMBAETCs K 3eMiie

-, U3MEpsAeMasd OTHOILICHHUEM BECa JaHHOI'0 BEICCTBA K €T0 O6’beMy

: SIBJIIFOLASICS. MEPOM MEXAHUYECKOTO B3aUMOJICHCTBHUS TEI
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+! onpezensonas HHEPLUUOHHbIE U TPAaBUTALIMOHHBIE CBOMCTBA TEI

S: BpeMs paBHOMEPHOTO ABHXKEHHUS aBTOMOOWJIS MO MOCTY JutMHOW 480 M co cKOpocThio 18
KM/Y paBHO. ..
+: 96 ¢ -:27c¢c -:274 -2 8640 c

S: BeicoTa q0Ma ITpH BpeMEHH HaJICHUH COCYJIBKH 2 € TMOCie Havyalla ABH)KCHHS PaBHO. . .
- 15wm +:20m - 45 M - 60 M

S: Teno aABUXKETCA ..., €CIIM CYyMMa BCEX JECHCTBYIOLIMX CHJI paBHA HYIIIO
-: paBHOYCKOPEHO

-: 110 OKPY>KHOCTH

-: C I3BMEHEHUEM CKOPOCTH

+: IPSAMOJIMHENHO U PAaBHOMEPHO WJIM IIOKOUTCS

S: Cuuna Tsru aBTroMo0Ouist Maccod 14 T mpu npoxoxkaerann 50 M 3a 10 ¢ ¢ ko3 dunmentom Tpe-
Hus 0,05 paBHa...
+: 21 xH. -- —7xH - 21 H - TH

S: Kunetnueckoi 3Hepruen Ha3bIBaeTcs. ..

-: DHEprus, 3aBUCALIAs OT B3aUMHOI'O PaCIOJIOKEHHUs TN WM YacTey Tena
-. DHEprus Teia, MOJHATOro Haja 3emiiei

-: DHEprus Najarollero Teina

+: sHEeprus, 00yCIOBICHHAS MEXaHHYECKUM JIBM)KEHUEM TeI

S: IloTeHunanbHask SHEPTHs MOJHATOTO OTHOCUTENLHO MOBEPXHOCTH 3eMiid Ha BbicoTy 20 M Te-
Ja Maccol 3 Kr paBHa...

-2 60 Ix +: 600 Ix -2 0,15 Ix - 1,5 Ix
V1: KonebGanust u BOJTHBI

S: FapMOHI/I‘leCKI/IMI/I KoJIeOAHHMSIMU HA3bIBAIOTCS. .

-. KOH€6aHI/I$I COBCpHIAOIIUECCA OTHOCHUTCIIBHO ITOJIOKCHUA PaBHOBECHUA

+: KOHC6aHI/I$I, COBCPHIAOMIUECCS I10 3aKOHY CMHYCa NUJIK KOCUHYCa

-. BBIHYXJICHHBIC KoJICOaHHS Tella o[, ACHCTBUEM BHEIITHEH CHIIBI

- CBO60,Z[HBI€ KoJIeOaHHS B peE3ybTaTe KaKoro-Jmoo OJHOI'o0 Ha4aJIbHOI'O OTKJIOHCHU A

S: Ilepuon konebaHuii MOABENIEHHOTO K MpyxHHe *kecTtkocTbio 0,05 H/M rpy3a maccoit 200 r
paBeH...

+:13 ¢ -+ 25¢ - 524 ¢ - 31c
S: U3menenue ¢a3bl rapmMmoHndeckoro kojaebanus Ha 180 rpaycoB COOTBETCTBYET. .

-: TOJHOMY TIEpHOy KoieOaHms

+: TOJOBUHE MEepHoAa KoJeOaHus

- YETBEPTH NEepHoJia KoaeOaHus

-: JIBYM IIepHOAaM KoJieOaHus

S: JInuna papnoBosiHbl 600 M COOTBETCTBYET YaCTOTE...
- 2 MI'ng +: 0,5 MI'n -2 1,5MI'n -2 6 MI'g - 3 MI'g

1. MoaekyJasipHasi pu3uKa ¥ TepMOIUHAMHUKA

S: Temneparype 50 K cooTBeTcTBYET 3HaUeHHE TeMiieparypsl no Llenscuto. ..
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-2 323°C +:-2230C -2 50°C - -50°C

S: Cpenusiss kBagpaTuyHasi CKOPOCTh MOJIEKYJ a30Ta IpU yBEIUYEHUM TeMIepaTypsl rasa B 4
pasa...
-: He usmenurcsa. -: YBenuuutcsa B4 pasza. +: YBenIuuuTcs B 2 pa3a.-: YMEHBIIUTCS B 2pa3a.

S: BHYTpeHHHH SHEPIuia nACaJIbHOIro OJHOATOMHOI'O ra3a paBHa...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

S: Yucio creneHel cBOOOIbI | OJHOATOMHOW MOJICKYJIbI IIPH KOMHATHOM TeMITEpaType paBHo. ..
- i=5 +:i=3 - i=6 -i=1

S: Buyrpennsist aueprus 2 mosei renus npu T = 300 K paBHa...
-1 0,6 xJIx -1 0,67 xJIx -: 2,49 xJIx -1 4,98 xJIx +: 7,48 xJIx

S: Cogepuiennas razom padota npu nosydeHur 500 K TEIIOTHI U YBEIMYEHHH TPH 3TOM

BHyTpeHHel sHepruun Ha 300 J[x paBHa...
+: 200 Ix -. 800 JIx 0 -2 500 JIx

S: CoBepiiennas pabouum tenom padora B TemioBoM asuratene ¢ KITJ[ 30 npouieHToB mpu mo-

JY4YeHUU OT HarpeBatels 5 kK TerIoThl paBHa. . .
-2 150 000 JIx +: 1500 JIx -1 150 Ix -1 67 Ix

Komnerennusi: cnocoOeH y4acTBOBaTh B OCYIIIECTBJICHUM TEXHOJIOTMUECKUX
MPOIIECCOB 10 MHXKEHEPHBIM H3BICKAHUSIM, MPOECKTUPOBAHUIO, CTPOUTEIBCTBY, IKC-
TUTyaTalul PEeKOHCTPYKIIMM OOBEKTOB MPUPOIO0O0YCTPOMCTBA M BOJOIOIB30BAHUS
(OITK-1).

3amaHus 1JI KOHTPOJIbHOI PadoThI
3afaHusl COCTABJIEHBI MO TPUALIATUBAPUAHTHON cUcTEME (MPUBEAEH OUH U3

BApUAHTOB).

Kontpoabnas padora Ne 1. Mexanuka. Mexanuveckue Kojge0aHus.
Yupyrue BoOJIHbI

1. Kamens, OpoIeHHBIN TOPU30HTANILHO, YA Ha 3eMJTto yepe3 Bpemss t =3 ¢ Ha
paccrosiauu | = 27 M 1o ropusoHTanu oT Mecta Opocanus. C Kakoi BBICOTHI h
OpomuieH kaMeHb? C Kakol CKOPOCThIO 1k OH OporieH? C KakKoil CKOPOCTBHIO U OH
ynazaer Ha 3emiro? Kakoil yroia ¢ COCTaBUT TPAaeKTOpHUs KaMHsI ¢ TOPU30HTOM B
TOYKE €T0 IMaJIcHUs Ha 3€MIII0?

2. K pesunoBomy mHypy anuHou | =40 cm u paguycom r = 1 MM moJIBEIIICHA THPSI
maccord m = 0,5 xr. 3Has, uro MmoxyJsb FOHra pesunsl £ = 3 Mlla, HailTu nepuon
BEPTUKAJIbHBIX KOJIEOaHUI TUPH.

KonTpoabnas padora Ne 2. Moaexkyasipaas ¢pusuka. Tepmoannamuka

1. Tpexatomuslii ra3 noa gasiaeHuem P = 240 klla u remnepatype t = 20°C 3anu-
MaeT 06beM V = 10 1. Onpeaenuts TermoeMKocTs C, 3TOTO rasa Mpu MOCTOSTHHOM
JIaBJICHUHU.
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2. Ckonpko TermnoTel noromarot 200 T Bogopo1a, HarpeBasiCh OT 0° 70 100° C npu
noctosiHHOM AaBieHuu? KakoB mpupocT BHyTpeHHel sHepruu raza? Kakyro pabo-
Ty COBEpLIAET ras?

Tembl pedepatoB

1. BemecTBO U aHTUBEIIECTBO.
2. IlpoctpaHcTBO U BpeMs B (U3HKE.
3. CoBpemMeHnHas ¢u3nueckas KapTUHa MHUpa.
4. KocMonorudyeckue runoTe3bl 0 IpoUucxXoxaeHuu BeeneHnHou.
5. TI'paBuranus.
6. CroenuanbHast TCOPHSI OTHOCHTEIBHOCTH U €€ HKCIIEPUMEHTAIbHAS TIPOBEPKA.
7. OOmiast Teopysi OTHOCUTENILHOCTH U €€ dKCIIepUMEHTAlIbHAs ITPOBEPKA.
8. BeIHyXIeHHbIE KOJIEOaHHUS U PE30HAHC.
9. 3ByK M €ro pacupocTpaHEHUE B Pa3IUYHBIX Cpelax.
10. HMHudpa3Byk 1 yabTpa3ByK, HX HCIIOIb30BaHHE.
11. Illym m ero BIMsSHUE Ha YEJIOBEKA.
12. Kpucramisl 1 X CBOMCTBA.
13. T'padeH u nepcreKTUBBI €r0 MPUMEHEHHUS.
14. Meramarepuarnsl.
15. Cunepreruka Kak Hayka O CAaMOOPIaHU3AIMH OTKPBITHIX CUCTEM.
Tembl 1200paTOPHBIX padoT:
1. 3mepeHue [UIHH IITAaHT€HIIUPKYIEM U MUKPOMETPOM.
2. IIposepka 3akoHa ['yka u onpeanenenus moayis FOHra craabHONM IPOBOJIOKH.
3. VI3y4yeHue 3aBUCMOCTH MIE€PUO/Ia YIPYTUX KOJIeOaHUH OT MacChl.
4. OnpeneneHus IIOTHOCTH ChITYYUX Tel.
5. VI3yueHue 3aKOHOB BpallaTeIbHOIO IBUKEHUS TBEPJOTO Tea.
6. Ompenienenne yCKOPEHUs CUJIBI TSHKECTH TIPU TIOMOIIH MAaTeMaTHYEeCKOTO MasTHUKA.
7. Onpenenenue BIAXXHOCTH BO3/yXa.
8. Ompenenenue kodPpuimenTa BI3KOCTH KUAKOCTH MeTo1oM CToKca.
9. Omnpenenenue ko3¢ (UIMEHTa MOBEPXHOCTHOTO HATSKEHMS KHUJKOCTHU MO CIOCO0Y OTphIBA
KaruIH.
10. Onpenenenue yaAeabHON TEINIOEMKOCTH MUCCIENYEMO KHUIKOCTH C TIOMOIIBIO JIEKTPOKAJIO-
pumerpa.

11. Onpenenenue nokaszatens aguadaThl BO31yXa METOIOM alabaTHOTO pacIIUPEHUsI.
12. Onpenenenue yaenbHON TEIIOTH TapOOOPAa30BAHUS BOBI.

KOMHeTeHHI/IHI cIroco0eH Y4aCTBOBATh B OCYIICCTBJICHNU TCXHOJIOT'MYCCKUX

IIPOLIECCOB MO WHXKCHEPHBIM H3BICKAHUSIM, IMPOEKTUPOBAHUIO, CTPOUTEIIBCTBY, JKC-
TUTyaTalul PEKOHCTPYKIIMM OOBEKTOB MPHUPOI00O0YCTPOMCTBA M BOJOIOIL30BAHUS
(OIIK-1).

Bomnpocs! Kk 3x3aMeHy:

CBoliCTBA JIEKTPUYECKOTO 3apsaa. DIeMeHTapHbIN 3apaa. Toueunslii 3apsia. 3akoH Kyno-
Ha.

DnekTpuyueckoe 1noje B Bakyyme. HanpsokeHHOCTh anekTpudeckoro nous. I'papudeckoe
n300pakeHue eKTpuueckux nojiei. [punmmn cynepnosunmu nosieii. Teopema [Maycca
JUISL DIIEKTPOCTATHYECKOTO TOJIA.

Pa6ota cun snekTpudeckoro nons. Ilorenmuman. Teopema o mupkynsauuu sexropa £ . Io-
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TEHLIMAJIBHBIN XapaKTeP AMEKTPOCTATUYECKOTO MO, DKBUIIOTEHIIUAIbHBIE TUHUU U T10-
BepxHOCTH. CBsI3b MOTEHIIMAJIA U HAMIPSKEHHOCTH 3JIEKTPUUYECKOTO OIS,
Knaccudukanus Beniecta (IpOBOAHUKY, MOTYIPOBOAHUKH, TUAIEKTpUKHU). [IpoBogHUKH
B AJICKTPUYECKOM T10JIe. DIEKTPOCTATUUECKAs 3alUTa. DIEKTPOEMKOCTh YEIUHEHHOTO
IIPOBOJIHUKA.

KoHnnencarop, 31€KTpoOeMKOCTh KOHIEHCATOPa, COSIMHEHUE KOHACHCATOPOB. DHEPT U
YEAMHEHHOTO IPOBOJHUKA U KOHJIEHCATOPA. DHEPrUs U IJIOTHOCTh SHEPTUHU 3JIEKTPOCTaA-
TUYECKOTO TMOJIS.

JusnexTpuku B anekTpudeckomM nodie. [lonsgpusanus qu3ieKTpUKoB. DIEKTPUIECKUN -
noJib. Bextop nonsipuzanuu. Buabl AM3IEKTPUKOB M MEXAHU3MBI UX MOJISPU3ALIUHN.
DIIEKTPUUYECKHI TOK, YCIOBHS €r0 CYIIECTBOBAHUS U XapaKTepUCTUKH. CTOPOHHUE CUIIBI.
DIIEKTPOABUKYILAS CUJIA U HATIPSIKEHUE.

3axon OMa 71 OTHOPOAHOTO U HEOJHOPOIHOTO y4acTKa 1emnu. 3akon Oma B nuddepen-
[IUATBHOH (opme.

CormnpoTuBieHNE TPOBOJHUKOB U UX COEIMHEHHE. 3aBUCUMOCTD COIPOTUBIICHUS METAJIIIOB
OT TeMIepaTypbl. SIBlIeHHE CBEPXITPOBOIUMOCTH.

PaboTta 1 MOITHOCTH B IIEMH MMOCTOSHHOTO TOKAa. 3akoH JIkoyns-JIeHiia B MHTerpaibHOM U
muddepernmansHoi popme. Kimaccumueckast Teopust 2JIEKTPOIPOBOTHOCTH METALIOB J{py-
ne-Jlopenna.

30HHas TEOPUs TBEPABIX TeJI. 30HHBIC JUATPAMMBbI ITPOBOIHUKOB, IMOJIYIIPOBOJIHUKOB U
JIUAIEKTPUKOB. DJIEKTPOIPOBOJHOCTh METAILIOB U MOJIYIIPOBOJHUKOB.

JlelicTBUE IEKTPUYECKOI0 U MAarHUTHOIO OJIS1 HA JBMOKYILUNCS 3apsia. MarHuTHas cuiia
Jlopenua u ee cBoiictBa. 3akoH buo-Casapa-Jlannaca.

3akoH AMriepa. BzaumopeiicTBue napanienbHbIX TOKOB.

Pabora o nepemeieHno NPOBOAHUKA C TOKOM B MarHUTHOM ToJie. OCHOBHBIE 3aKOHBI

MarHUTHOTO TI0JIS B BaKyyMe: TeopeMa I'aycca, TeopeMa o UPKyIsALuU Bektopa B (3akoH
IIOJIHOTO TOKa). BUXpeBoil XapakTep MarHUTHOTO IIOJIA.

MarnutHoe nosne B Bemectse. HamaramdeHHocTh. MHAYKIIHS M HAIPSY)KEHHOCTh MarHUT-
HOTO 1oJisl. MarHuTHas NPOHUIAEMOCTh M MarHUTHasi BOCHIPUMMYHBOCTD.

Buast marnetukoB. CBOMCTBa IMaMarHeTUKOB M mapaMarHeTukoB. CBolicTBa heppomar-
HETUKOB. MaruuTHbIi rucrepesuc. Touka Kropu.

3akoH anekTpomMaruuTHo nHaykuuu dapanes. [Ipasuno Jlenna.

NuaykTuBHOCTH KOHTYpa. CamonHaykuusa. B3anmHass nHOyKIMSA. DHEPrUs U MJIOTHOCTD
SHEPTUHM MATHUTHOTI'O ITOJIA.

Buxpesoe snekrpuueckoe nose. Tok cMmemenus. [lonnas cucrema ypaBHeHun Makcsenna
JUTSL DJIEKTPOMArHUTHOTO TIOJIA.

DneKkTpudecKuil kojaebaTeNbHbI KOHTYpP, YpaBHEHHE KosebaTeabHoro Koutypa. Cod-
cTBeHHbIE Kosebanus. opmyna Tomcona.

3aryxarolye 1 BbIHYK/ICHHbIE KOJIeOaHUs B AJIEKTPHUECKOM KOHTYpe. Pe3onaHc Hanps-
JKEHHUI U TOKOB.

ITepeMeHHBII TOK, MTHOBEHHOE, JEMCTBYIOIIEE 3HAUEHNE TOKA, HapsbkeHus. ConpoTuB-
JIEHUE, EMKOCTh 1 MHAYKTUBHOCTH B LIENIM IEPEMEHHOT0 TOKa. 3akoH OMa IS 1ieny 1e-
PEMEHHOTI'0 TOKA.

Pabota u MoutHoCTh NepeMeHHOro Toka. KoappuimentT MomHoCTH.

OTKpBITHIH KOJIe0aTeNbHBIN KOHTYp U ero u3iyueHue. CBoOOHOE FIeKTPOMarHuTHOE 1o-
Jie U €ro CYIECTBOBaHHE B BUJIE 3JIEKTpoMarHUTHON BosiHbI (OMB). [Tnockas OMB u ee
ypaBHeHue. [lonepeunocts OMB. DHeprus u notok sHepruu, Bekrop Iloiintunra. [kana
3JIEKTPOMAarHUTHBIX BOJIH.

I'eomeTpuyeckas onTuKa Kak IpeeNbHbINA cilydald BOJHOBOM onTuky. [Ipunuun depma.
3akoHbI reomMeTpuyeckoit onTuku. [lolHOe BHYTpeHHee oTpakeHue. BogokoHHas onTuKa.
Cgerosrle BoHbl. HTEephepenius ceeToBbix BosiH. Korepentnocts. MHTEpdepeHnnon-
Has cxema FOnra. MuTepdepomerpsi.
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27

28

29

30

31

32

33

34

35

36

Hudpakmus ceera. [Tpunmun ['oiireaca-Openens. [udpakinus Openens. 3oHHas 1U1a-
crunka. udpaxuus Opaynrodepa. Andpaknronnas pemerka.

Judpakius peHTT€HOBCKUX JIydel Ha MPOCTPAHCTBEHHBIX KPUCTAJUIMYECKUX PEIIEeTKAX,
dbopmyna Bynbda—bporra.

EcrectBeHHbIN U MOJApU30BaHHBIN cBET. Buabl nonspusanuu ceeta. [lonspuszatopsl. 3a-
KOH Maroca.

[Tonspu3zanus cBeTa npu OTPaKEHUHU OT JUAIIEKTPUKOB, 3aK0H bproctepa. [lonspuzanus
CBETa IPU ABOMHOM JIy4enpeIOMIICHUH. J(UXpousm.

I'unoresa Ilnanka u nousitue o ceeroBoM kBaHTe. @opmyna [1nanka. @POTOHBI U UX CBOM-
ctBa. JlaBnenue ceera. Dpdext Komnrona. DoTtornexkrpudeckuii 3phexT.

BosHoBbie cBoiicTBa Mukpouactuil. ['unoresa ae bpoitns. CooTHOLIEHHE HEONPEIeTICH-
Hocreil ['eiizenOepra. BomnoBas ¢pyHkuus u ee puszndeckuii cmpici. YpasHenue lpeaun-
repa.

Monens atoma Tomcona. OneiThl Pesepdopaa rmo paccessHuio a-gacTuil. SaepHas Moenb
aroma. [loctynartsl bopa.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyeHHUE. Y CUJIEHHE CBETA IIPU MIPOXOKIACHUU Yepe3 UH-
BEPCHO 3aCEeJICHHYIO Cpelly, 001as cxeMa ONTUYECKOro KBaHTOBOro reHepaTopa. CBoiicTBa
na3epHoro usnydeHus. [Ipumenenue nazepos.

AtomHoe sapo. Hyknonnas monens siapa. [IpoToHsl v HEHTPOHBL. 3apsii U MacCOBOE YKMC-
10 saapa. M3oTomnsl u n300apsel. SnepHblie CHIIbI, yCTOWYUBBIE U HEYCTOMUUBEIE siipa. DHEp-
TS CBSI3U U yCTOMUYMBOCTH sijipa. JledekT Macchl.

PagroakTuBHOCTB. 3aKOH palOaKTUBHOTO pacnana, o-, [, y-u3nydenue. [IpaBuna cme-
HICHHUS.

3aganusa 1 NpoOBEACHHUS IK3aMCHA:

JIBa mapuka OIMHAKOBBIX PaJNyca U MAacCChl MOJBEIICHb HA HUTSAX OJUHAKOBOW JUIMHBI
TaK, 4TO UX MOBEPXHOCTH compukacatorcs. [locie coolmieHus mapukaM OJIWHAKOBOTO
3apsaa = 0,4 MkKJI OHE OTTOJNKHYIHCH APYT OT APYra M Pa3ounuIuch Ha yron 2a = 60°,
Haiitn Maccy kaxa0ro mapuka, €Clid pacCTOSIHUE OT LIEHTPa MApPUKOB O TOUYKHU MOABECA
| =20 cm. KakoBa gomkHa OBITH IMJIOTHOCTH MaTepUaia IMapuKOB, YTOOBI MPU MTOMEIIe-

HMU UX B KEPOCHH C IJIOTHOCTBIO Ok = 0,8 r/cM® M OTHOCHTEIBHOM JIARJIEKTPUYECKON

MMPOHUITAaCMOCTBIO Ex=72 YTJIBI PACXOXKIACHUA HHUTEH HE U3MEHUIINCH?

JIBa 0IMHAKOBBIX MO BeMWUUHE (1= (2= 2 HKJ ¥ MpOTHUBOMOJIOKHBIX MO 3HAKY 3apsijaa
pacnoyiokeHbl Ha paccTostHuu 20 cMm. HailTu HanpskeHHOCTh 3EKTPUYECKOro Mojsi B
TOYKE, HaXOJISIIEHCs Ha pacCTOSTHUM 1 = 15 ¢M oT mepBoro u I, = 10 ¢cM oT BTOpOTO 3a-
pana.

Bocemb 3apskeHHBIX BOASHBIX Karenb paguycoM I = 1 M u 3apsanom ( = 0,1 aKn kax-
Jlasi CTMBAIOTCS B OJTHY OOIITY O BOASHYIO Karutto. Hailti moTeHman 6oJbIIoN Kariu U ee
MOBEPXHOCTHYIO IJIOTHOCTH 3apsijia.

Mexny niaacTUHaMHU IMJIOCKOTO KOHIEHCATOpa, 3apsSKEHHOTO A0 Pa3HOCTH MOTEHIIMAJIOB
U = 600 B, naxoasaTcs aBa Cios IUIJICKTPUKOB: CTEKIJIA C JUAICKTPUUECCKOW MPOHUITAE-
MOCTBIO €1 = 7 TONIMHOM d1 = 7 MM U S00HHTA C AUAICKTPUUECKON MPOHUIIAEMOCTBIO &£2
= 3 tomumuoit d; = 3 MM. Ilnomanps Kakmol MIacTHHEI KoHAeHcaTopa S = 200 cm?.
Haiitu: 1) smekTpoeMKOCTh KOHAEHCATOpa; 2) MHAYKIHIO SJIEKTPUUYECKOTO MOJs; 3)
HaIpPsKEHHOCTh 3JIEKTPUUYECKOTO MOJIS ¥ MaIeHHe MOTEHIMala B KaXKJIOM CJIOE.
KonnieHcatop emkocthio 3 *10° ® 6b11 3apsiken 10 pasHocTr noTennuanos 40 B. TTocie
OTKJIFOUYEHHUS OT UCTOYHHMKA TOKAa KOHAEHCATOp ObUI COEIMHEH MapajyieNbHO C IPYTUM
KOHJIEHCATOPOM eMKOCTBI0 57107 ®. Kakoe KONMYECTBO SHEPTHHU EPBOT0 KOHIEHCATOpa
u3pacxoayeTcs Ha 00pa3oBaHUE UCKPBI B MOMEHT MPUCOEIMHEHHUSI BTOPOTO KOHJEHCATO-
pa?
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Onpenennuts CpeaHIO CKOPOCTh YIOPSAOYEHHOIO JBUKEHUS ASJIEKTPOHOB B MEIHOM
TIPOBOJIHUKE HPH CUJIE TOKA B HeM 10 A u ceuenuu nposofnuka 1 Mm2. IIpunsaTs, 4T0 Ha
KXl aTOM MEJIU MTPUXOJUTCS IO JIBA SJIEKTPOHA TPOBOIUMOCTH.

HarpeBarenp 37€KTpUYECKOro YalHMKAa UMEET ABE CeKUUU. [Ipu BKIOUEHUU OJHOM W3
HUX BOJIa B YalHUKE 3aKUMUT yepe3 15 MUHYT, IpU BKIIOUECHUU JPYrod — yepe3 Bpems
30 munyT. Yepe3 kakoe BpeMs 3aKHIHUT BOJia B YaHHUKE, €CJIM BKJIFOYUTH 00€ CeKIuu 1)
MOCJIEIOBATEIBHO; 2) MapaJlieabHO?

Tox B mpoBogHuke conmporuBiearneM R = 100 Om paBHOMepHO HapactaeT ot lg = 0 10
Imax = 10 A B Teuenue Bpemenn 7 = 30 c. UeMy paBHO KOJHMYECTBO TEIIOTHI Q, BbIjE-
JIMBIIEECS 32 9TO BpEMS B IPOBOJIHUKE?

Ot ucrounuka c¢ Hampsbkenuem 100 kB TpeOyercs mepexath Ha paccrosiHue | = 5 km
mottHocTh P =5000 kBt. JonycTtumast morepst HanpsbkeHus B mpoogax AU =1 %. Pac-
CUNTaTh MHUHHMMAJIbHOE CEUEHHE S MEIHOr0 MpOBOJA, MPUTOAHOTO Ui STOW IIEIH.
VnensHOe conporusienue Meau o = 0,017-10% Om-cm.

[IpOoTOH U 3NEKTPOH, YCKOPEHHBIE OJAMHAKOBON PAa3HOCTHIO MOTEHIUAJIOB, BIETAIOT B OJ1-
HOPOJIHOE MarHuTHOE nojie. Bo ckoibko pa3 paauyc KpUBU3HBI K1 TPaeKTOPUU MPOTOHA
OoJbIIe pasnyca KpUBU3HBI K2 TPaeKTOPUHU JIEKTpOHA?

Tox /=20 A, npoTeKas 1o KOJbITy M3 MeHOM MPOBOIOKH cedenueM S= 1,0 MM2, co3aa-
€T B LIEHTPE KOJIblla MHIYKIMIO MarHuTHOro noist B = 0,2 mTn. Kakasa pa3HocTs noTeH-
[[MAJIOB MIPUIIO’KEHA K KOHIIAM MPOBOJIOKH, 00pa3yroIiei Koabio?

[To mpsiMOMY TrOpHU30HTANIBHO PACIOJIOKEHHOMY IPOBOAY IMpomyckaloT Tok |1 = 10 A.
[Ton HuM Ha paccrosiHuu R = 1,5 cM HaxoauTCs nmapasieIbHbId eMy alllOMHUHHEBBIN MTPO-
BOJI, 10 KOTOpOoMY IpomyckatoT Tok |2 = 1,5 A. Onpenenuts, Kakoil 10JkHA OBITH IUIO-
1aJ{b MONEPEYHOTO0 CEUEHUsl aJTIOMUHUEBOIO IMPOBOJAA, YTOOBI OH YAEpXKUBAJICS He3a-
KpeTIeHHbIM. [1T0THOCTS amoMuBus o = 2,7 T/cM>,

Karymka mmunoit | = 20 cm umeer N= 400 ButkoB. [1nomianp monepeyHoro ceyeHus Ka-
Tymku S = 9 cm2. Haiftu unayktuBHocTh L1 kaTymku. KakoBa 6yaeT HHAYKTUBHOCTH L2
KaTyILIKH, €CJIM BHYTPb KaTYyIIKHA BBEJEH JKEJIE3HBbIA CEepAeYHUK? MaruuTHas npoHuuae-
MocTh Matepuana cepaeunuka u = 400. Onpenenuts 3Heprut0 Wm MarHUTHOTO OIS B
KaTyuike npu Toke | =2 A B 06oux ciryyasx.

Karymka umeer nunaykruBHocts L = 0,144 I'n u conporusnenue R =10 Om. Yepes kakoe
Bpems t mocsie BKIIIOUEHHUS B KaTYIIKE MOTeYeT TOK, PaBHBIM MOJOBUHE YCTaHOBUBIIETO-
cs?

B nens nepemenHoro Toka HampsbkeHueM U BKITIOUEHBI TOCEN0BATENbHO eMKOCTh C,
conpotusiienne R u unayktuBHocTh L. Halitn nHampspkenue U, eciim M3BECTHO, YTO Ma-
JICHUEe HaIlpsbKeHHs Ha KoHnaeHcarope paBHo Uc = 20 B, Ha unaykrtuBnoctu UL = 2 UC,
Ha conpotuBieHnd Ur = 2 U.. Haiiti yron caBura a3 MexIy TOKOM U HaIlPsDKEHHEM.
KonebarenbHblil KOHTYp COCTOUT M3 KOHAEHcaTopa eMKocThio C = 2,22 H® u KaTylKu
o | = 20 cM u pagumycom R = 5 cM u3 MenHO#M npoBosioku auamerpom d = 0,5 mMm.
HaiiTu norapudgmudeckuii 1ekpeMeHT B 3aTyxaHus KoueOaHui.

ITnockas 31eKTpOMarHuTHas BOJIHA PaclpoOCTPaHAETCsl B OJTHOPOJAHON U30TPOIHOM Cpeie
C JIUAJIEKTPUYECKOM MPOHUIAEMOCThIO ¢ = 2 U = 1. AMIIUTYyJa HanpsKEeHHOCTH
3IEKTPUYECKOTO M0JI BOJIHBI Em=12 B/M. Onpenenuth (pa3oByl0 CKOpPOCTh BOJIHBI U aM-
IUIUTYAY HalpsyKEHHOCTU MarHUTHOTO MOJISl BOJIHBI.

[Ipenmer pacronokeH Ha paccTossHUU l1= 25 cM mepen nepenHuM (Gokycom coOmparo-
meit a3l M300pakeHue mpeaMera HaXOQuTcs Ha paccrosHuM l.= 36 cM 3a 3amHUM
doxycom. Onpenenure hokycHoe paccTrosHue f TMH3BI, e onTHYeCcKyto chily @, a TaKKe
nuHelHoe (TonepedHoe) yBenuuenue [ .
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19. Ha skpane nabmonaercs natephepeHIIMOHHAsS KapTHHA B Pe3yabTaTe HAOKEHUS JTyden
OT JIBYX KOrepeHTHbIX UCTOUYHUKOB ( A= 500 um). Ha mytu onHoro u3 ny4eil neprnesu-
KYJSIPHO €My TIOMECTHIIU CTEKJISIHHYIO TacTUHKY (N = 1,6) Tonmmuon d = 5 mxMm. Ompe-
JIeNIUTE, Ha CKOJIBKO I0JI0C CMECTUTCS IIPU 3TOM UHTep(EepEeHIMOHHAs KapTHHA.

20. Iudpakuus Openenst HaOIr0AaETCS HA pacCTOSIHUU 1,2 M OT TOYEUHOro ucToyHMKa. [lo-
cepeiMHe MEXIy UCTOYHHMKOM CBETa U 3KPAaHOM HaXOAUTCs auadparma ¢ KpyriblM OT-
BepctueM. OnpenenuTh JUIMHY BOJIHBI A/Ial0LIEro CBETa, €ClIM JUaMeTp OTBEPCTUs, IpU
KOTOPOM IIEHTpP JU(PPAKIUOHHBIX KOJIEIl Ha dKpaHe SBIsETCS Hauboyiee TEMHBIM, PaBEeH
1,2 mM. HaliTu paanychl HIMEIOIIUXCS Ha SKpaHe TUPPAKITUOHHBIX KOJIEII.

21. IMnactuHka kBapia ToiamuHoi d = 2 MM, BbIpe3aHHas MEPICHIUKYISIPHO ONTHYCCKOM
ocH, MOMEIIeHa MEX1y JBYMsl CKpeIIeHHbIMU HUKOJsAMU. [Ipenebperas motepsmMu cBeTa
B HUKOJISIX, ONPEAEIUTh, BO CKOJIBKO pa3 YMEHBIUIMTCS MHTEHCUBHOCTh CBETA, IPOILIE/-
IeTO ATy CUCTEMY. Y AeNbHOE BpalleHue KBapua 15 rpag/mm.

22. CKOJbKO (POTOHOB MCITYCKAET JIEKTPUIECcKas JaMriouka MomHocTeio 100 BT 3a Bpemst 1
C, €CJIM MPEIIOJIO0KHUTh, YTO OHA M3JIy4aeT MOHOXPOMATHYECKUN CBET C JJIMHOW BOJIHBI
600 HM u Bcs moTpebisiemas MOLHOCTh UET Ha u3inydeHue. OnpenenuTs 1aBjicHUe Ha
CTEHKHM JIAMIIOYKH, CUUTas ee CPepuuecKUM COCYAO0M paauyca 4 cM, CTEHKH KOTOpPOTO
oTpaxkaroT 15 % nanaroniero Ha HUX U3Iy4YEeHUS.

23. IIpu mepexoje 37IEKTPOHA U3 BO30YKIEHHOTO COCTOSIHUS B OCHOBHOE HCIyCKaeTcs (o-
TOH C AJIMHON BOJNHBI Amin = 121 HM. Onpezaenure U3MEHEHHE MOMEHTa UMITYJIbCa dJIEK-
TPOHA IIPH ITOM.

24. Onpenenute AJIMHY BOJHBI Ie Bpoiist 351eKTpoHOB, 60MOApIUPYIONIMX aHO PEHTTCHOB-
CKOM TpyOKH, €CiIM KOPOTKOBOJIHOBAS T'PaHULA CILUIOIIHOI'O PEHTI€HOBCKOIO CIEKTpa A =
2 HM.

25. OnpenenuTsb SHEPTHIO & MacCy M H UMITYJIBC P (POTOHA, KOTOPOMY COOTBETCTBYET JUTHHA
BOJIHBI A = 380 HM ((puoneToBas rpaHHIIa BUAMMOTO CIIEKTPA).

26. DNEKTPOHHBIA MYyYOK YCKOPSETCS B DJIEKTPOHHO-JIYUEBOW TPyOKe pa3HOCTHIO TOTEHIINA-
aoB U = 0,5 xB. [Ipunumas, uto HeonpeaeaeHHOCTh uMityiabca paBHa 0,1 % ot ero uuc-
JIOBOT'O 3HAYEHUSI, ONIPEIEINTE HEOTIPEAEIEHHOCTh KOOPAMHATHI 3JIEKTPOHA.

TecTnl aJ1s1 IPOBEACHHUS IK3aMeHAa:

(mpuMEpBI TECTOBBIX BOIPOCOB)
I11. DaexkTpuyecTBO M MarHeTU3M
S: IcTOYHNKOM 3IIEKTPOCTATHYECKOTO OIS SIBIISCTCA. ...
-: IOCTOSIHHBII MarHur.
-! IPOBOJHUK C TOKOM.
+: HEMOABW)KHBIHN 2JIEKTPUUECKUN 3apsi.
-1 IBIDKYIUMCS DIIEKTPUUECKUI 3aps .

S: Cuna B3aMMOZCHCTBUS ABYX TOUYCYHBIX HEMOJBM)KHBIX 3apsI0B NIPU YBEIUYCHUU PACCTOSHUS
MEXJly HUMH B 4 pa3a...

-: yBenuuuTcs B 4 pasa

-: YMEHBIINTCA B 4 paza

-: yBennuuTcs B 16 pas

+: ymensmured B 16 pas

S: Mozynb Hanps>KEHHOCTH 3JEKTPUYECKOro MOJI B JJAHHOM TOYKE MPU YMEHBIICHUU 3apsja,
CO3/IaI0IIIEero moe, B 3 pasa...

+: ymeHblInTCA B 3 pasza

- YBEJIMYUTCSA B 3 paza
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- YMEHbIIUTCS B 9 pa3
- HE U3MEHUTCS

S: CuoBo# XapakTepUCTUKOW MAarHUTHOTO TTOJIS CIIYXKUT. ..
-: ITOTCHLIMAJ

- MAarHUTHAas IPOHULIAEMOCTh

+: MarHuTHast UHIYKLUSA

-: pabota

S: Hagenennslit B pamke Moayns DJIC MHAYKIMH PHU YBETMYEHUHW MarHUTHOTO TIOTOKA ¢ 4 110
12 B6 3a 2 ¢ paBeH...
+: 4B -- 8B - 12B - 16B

S: Cuna Jlopenna, aelicTByroniast Ha 3apsiJ, JBMKYIIUNCS ¢ TOCTOSTHHOM CKOPOCTBIO B MarHUT-
HOM T10JI€ TIPONOPLIMOHAIIBHA ...

+: BEKTOPHOMY IIPOM3BEJICHUIO BEKTOPA CKOPOCTH M BEKTOPAa MarHUTHOW MHIYKLIUH

-1 CKQJISIPHOMY IIPOU3BEJCHUIO BEKTOPA CKOPOCTH M BEKTOpPAa MAarHUTHOW MHIYKIUU

- CyMM€ CKOPOCTH M MarHUTHOW MHIYKLIUU

-1 pPa3HOCTHU CKOPOCTH U MAarHUTHOM MHIYKIUU

S: MHIyKTMBHOE CONPOTHUBIJICHNE KATYIIKH [TPH YBEIMYEHUHU YaCTOTHI [IEPEMEHHOTO TOKA B 2
pasa...

+: yBenuuuTcs B 2 pasza

: yBesnuuTcs B 4 pasza

: yBenuuutes 1,41 paza

-: yBesJM4uTCs B 4 paza

- YMEHBIIUTCS B 2 pasza

S: JleiicTBytoriee 3HaueHue HanpspDKkeHUS 220 BOJBT - €r0 aMILTUTYJHOE 3HAYEHHE. ..
- 127 B - 157 B +:310 B -: 440 B

S: OnmH U3 OCHOBHBIX MOCTYJIATOB Teopun Makcsera ...

+: IEpEMEHHOE MarHUTHOE T10JI€ TIOPOXKAAET BUXPEBOE DIIEKTPUUECKOE
- MarHUTHOE T10JI€ HE UMEET UCTOYHUKOB

- DJIEKTPUUYECKOE 110JIE€ UMEET UCTOYHUKHU

-: IBMOKYIIMHCA SJIEKTPUUECKHI 3aps]l CO3AaET MArHUTHOE TOJIE.

IV. OnTuka

S: Cer B onTHYECKU OJTHOPOJHOM Cpefie pacIpOCTpaHsIeTCs. ..
-: 110 DKCTIOHEHTE

+: IPAMOJIMHENHO

-: 110 CHHYCOU/JIE

-: 1o rurnepooe.

S: dokyec - 3710...

- paCCTOAHUEC OT OIITUYCCKOr'o HEHTPA JTUH3BI 4O TOYKH NNEPECCUCHUSA TPCTTOMIICHHBIX nyqef/'l

+: TOuKa, B KOTOPOH IMocie MpeoMIIeHHsI COOMPAloTCsl BCE JIyuH, Majaroliue Ha JUH3Y Hapai-
JIETTFHO TJIABHOW ONTHYECKOW OCH

-: IPO3pavyHOe TeN0, OTPAHUUYEHHOE ABYMS MIOBEPXHOCTIMHU

-: TOYKa, Yepe3 KOTOPYIO MPOXOIST JIyYH HE MPETOMIISACH.

S: KOFepeHTHI)IMI/I Ha3bIBAXOTCA BOJIHHI. ..
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-: pa3HOCTb (Pa3 KOTOPHIX MEHSETCS C TEUYEHUEM BPEMEHH

+: pa3HOCTH (Pa3 KOTOPBIX OCTAETCS MOCTOSTHHOW BO BPEMEHU
-: pa3HOCTb (Pa3 KOTOPHIX BCerja paBHA HYIIIO

-: Jo0bIe BOJIHBI BCEr/la KOTEPEHTHHBI.

S: lucniepcueii cBeTa Ha3bIBACTCH ...

-: paccerBaHue O€JI0ro CBeTa BEIIeCTBOM

+: 3aBUCUMOCTH a0COIIOTHOTO MOKAa3aTellsl MPEJIOMIICHHSI BEIIECTBA OT YacTOTHI MMAJJaroIero Ha
BEIIECTBO CBETa

-: TIOTJIOLLIEHUE CBETA BELIECTBOM

-: oru0aHue CBETOBBIMH BOJHAMH MPENSTCTBUIL.

S: UHTepdepennneli cBeTa Ha3bIBaCTCS

- CJIO)KEHHUE B MPOCTPAHCTBE CBETOBBIX BOJH, TPH KOTOPOM TTOTYYaETCs YCHIICHHE CBETA

- CJIOKEHHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, TPH KOTOPOM ITOJIy4aeTCs OClIabJIeHUEe CBETa

+: CIIOKEHUE B MPOCTPAHCTBE KOTEPCHTHBIX BOJH, IMPU KOTOPOM IOJYy4YaeTCs] YCWICHHE WA
ocnaliieHue pe3yJbTHPYIOIIEH CBETOBOM BOJIHEI

-1 pasyioxkeHue O6eI0ro CBETa B CIIEKTP MU(PPaKIIMOHHOM PEIICTKOM.

S: ludpakumeii cBeTa Ha3bIBACTCA. . .

-:  MPOCTPAHCTBEHHOE TepepacipeejiCHue SHEPIUH CBETOBOTO HM3JIYYCHHS TIPH HATOKCHHH
JABYX HWJIM HCCKOJIBKUX CBCTOBBLIX BOJIH

+: orbaHue CBETOBBIMHU BOJIHAMH TPEISITCTBHIA

-: OTpPaXEHHE U MPEIOMIICHHE CBETOBBIX BOJIH

-. pasjiokeHHe Oeoro CBeTa B CIEKTP TUPPAKIIHOHHON PEIIETKOM.

S: [Nonsipn30BaHHBIM HA3bIBACTCS CBET. ..

- CO BCEBO3MOXHBIMH PAaBHOBEPOSITHBIMHU KOJICOAHUSIMH BEKTOpPA HAIPSHKEHHOCTH IJIEKTpUYE-
CKOTrO TMOJIst

+: KoJ1e0aHNs BEKTOpa HAIIPSHKEHHOCTH 3JIEKTPUUYECKOTO MOl KOTOPOro KaKMM-Tn00 00pa3zom
YHOPSAIOUEHbI

-: K0JIeOaHUSI BEKTOPOB HAINPSHKEHHOCTEHN AJIEKTPUUECKOTO U MATHUTHOTO TOJIEH KOTOPOTO
MIPOTHUBOIIOIOKHBI

- HUCITYCKaeMbI €CTECTBEHHBIMU UCTOYHHUKAMHU CBETA.

V. ATomHas ¥ saepHas puzuka

S: Haumens1ias sHEprusi TpedyeTcs sl OCBOOOKICHHS SJIEKTPOHOB, PACTIOI0KEHHBIX Ha ...
-: Onmmokaimient k ssapy o0010uke aToMa

-: BHYTPEHHHUX 000JI0UKax aToMa

+: BHENIHE# 000JI09Ke aToMa

-: cCBOOOTHOI opOuTE

S: ATOMBI MOTYT...

-: U3nyyaTs 1100yI0 MOPIMIO SHEPTUH, a MOTJIOWATh JHIIb HEKOTOPBIM AUCKpETHBIN Habop 3Ha-
YEHUH YHEPTUn

-: [Tornomars n00yI0 MOPLMIO SHEPTUH, a U3Ty4YaTh JHIIb HEKOTOPBIM AUCKPETHBIN Habop 3Ha-
YEHUH YHEPTUn

+: M3ny4ath 1 moriomars JUib HEKOTOPBIM TUCKPETHBIN HA0Op 3HAYEHUI SHEPrun

-: 3nmy4ate ¥ nmoraouars Jr00yio MOPIUI0 SHEPTUH.

S: Mopens aroma bopa — 31eKTpOHBI MOTYT JIBUTATHCS B aTOME ...
+: TOJBKO IO ONpeCIEHHON OpOrTe
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-2 TOJIBKO TI0 BHEITHEH opouTe
-: TOJILKO 10 BHYTPEHHEW opouTe
-: HE MOT'YT JIBUTAThCS

S:Aapo uzoTona paausi ¢ MAaCCOBBIM YUCIIOM 226 U 3apsSA0BBIM 88 COCTOUT H3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mpoToHOB U 138 HEUTPOHOB

-: 88 anexTpoHoB U 138 npoTOHOB

-: 138 mpoToHOB M 88 HEUTPOHOB

S: B xauecTBe TOIJIMBA AaTOMHBIX 3JIEKTPOCTAHIIUM HCHIOIB3YETCH ...
+: ypan - KAMEHHBIN yroJIb - KagMui -: TpaduT.

3agaHus 1y KOHTPOJIbLHOM padoThI

3amaHus COCTABIICHBI IO TPHUIIIATUBAPUAHTHON crcTeMe (MTPUBEIEH OAWH U3
BAPUAHTOB).

Kontpoabnasi padora Ne 3. JaexkrpocraTuka. IlocTOAHHBIN 3JIeKTPUYECKU I
TOK

1. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOIATCS OJTMHAKOBBIE TTOJIO-
xuTenbHble 3apsabl ( = 2 HKi1. Kakoii oTpuniarensHbli 3apsj (; He00X0IUMO TO-
MECTHUTb B LIEHTPE TPEYTOJIbHUKA, YTOOBI CUJIa IPUTSKEHUS C €T0 CTOPOHBI ypaB-
HOBECHUJIA CHJIbI OTTAJIKUBAHUS MOJIOKUTEIBHBIX 3aps10B?

2. barapes U3 MoCieNOBaTEILHO COCIMHEHHBIX compoTuBieHuid Ri, Ry , R3 u
OJC & =10 B ¢ BuyTpennum conporusieHueM ¢ I =1 Om umeer KIIJ] 0,8. [Tane-
HUS HalpsDKeHUs: Ha conpoTuBieHusX Ri, Ro paBHbl 4 B u 2 B cOOTBETCTBEHHO.
Haiitu TOK B 11enn.

KonrpouabHasi padora Ne 4. JjieKTpoMarHuTHbie BOJHBI. ['eomerpuyeckas
ontuka. @oromerpust

1. B BakyyMme BIOJIb OCH X PACIPOCTPAHAETCS IJIOCKas AJIEKTPOMAarHuTHasl BOJIHA.
VHTEHCUBHOCTD BOJIHBI, T.€. CPEIHSA DHEPT U, IPOXOAIIAs Yepe3 EAUHHULLY I10-
BEPXHOCTH 34 CIMHHUILy BpeMeHH, cocTapiseT 21,2 mxBt/mM2. Onpenenure amrm-
TyAy HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJISL BOJIHBI.

2. Y3 ToHKOM II0CKONapaieIbHOW CTEKJITHHOW MJIACTUHKU U3-
TOTOBJICHBI TPU JIMH3bL. DOKYCHOE paccTOAHUE JIUH3 1 U 2, clio-
’KCHHBIX BMecTe, paBHO — fi2, pokycHOE paccrosiHue muH3 2 U 3
paBHO — f3. Ompenenute (OKYCHOE pPACCTOSHHE KaXIOW W3
JIUH3.

Temsbl pedeparToB
CBepXIpoOBOIUMOCTb.
Bricokoremneparypuslie ceepxnpoBoanuku (BTCII).
Dddext [Ixo3edcona.
Bo3saelicTBue MarHUTHBIX II0JIEH HA OPraHU3M YEJI0OBEKA
Bo3snelicTBue 37€KTpOMAarHUTHOTO M3JIyYEHHUS Ha YEJIOBEKA.
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3anuTa OT NEKTPOMArHUTHBIX U3TyYEHHM.

CBolicTBa ¥ IpUMEHEHHE IEKTPOMarHuTHeIX BosiH CBY-auanasoHa.
TepMOMHINKATOPHBIE JKUIKOKPUCTAIUIMYECKNE TUIEHKU U UX IPUMEHEHHE JUIs BU3yaIn3a-
LMY TEMIIEPATYPHBIX MOJEH.

WudpakpacHble THPOMETPBI U UX PUMEHEHUE U1 ONPEAEICHUs TEMIIEPATYPHBIX MOJIEH.
PEeHTreHOCTPYKTYPHBIN U PEHTI€HOCIIEKTPAJIbHBINA aHAJIN3.

Conneunas 3HepreTuka

®oT03¢heKT U ero NpuMeHeHue.

MolHble CBETOAUOABI U UX IPUMEHEHHUE.

Jlazepel 1 UX IPUMEHEHUE.

I1os1ynipOBOTHUKOBEIE JIa3€PBHI.

TexHOoIornyeckue a3epsl U UX IPUMEHEHNUE.

I'erepocTpyKTypHbIE MHKEKIIMOHHBIE J1a3€PHI.

I'onorpadus u ee npuMeHeHue.

OnTHyeckas BBIYMCIUTENbHAS TEXHUKA.

Bo010KOHHO-O0NTUYECKHE JTMHUU CBA3H.

OnTOo371€KTPOHHBIE JATYUKH.

OnTos/eKTPOHHBIE CPENICTBA OTOOpaKEHUST HH(POPMAIUH.

OnTHyeckue Npoueccopsl.

KK-MHIUKATOPBI U SKPaHBI.

AxycTudeckast MOJLyJISILIUS CBETA U €€ UCII0JIb30BaHKE B UHPOPMALIMOHHO-U3MEPUTEIbHON
TEXHHKE.

HanotexHosoruu: nenu u 3ajayn.

Bonoponnas snepreruka.

SnepHble peaky U AAEpHas YHEPreTHKA.

MexayHapoaHBbIN IPOEKT IO BBICOKOTEMIIEPATYPHOMY CUHTE3Y.

Y cKkopUTEnH 2JIEMEHTAPHBIX YaCTHULL.

bonpmoit axpoHHBINA KOJUIaMAEp.

boson Xwurrca.

KBapkn.

TeMbI 1O0KJIA10B

. Posib BO/IBI B CyIIIECTBOBAHUM KU3HH HaA 3eMJIE.

. UcTOUHMKH BOTOCHAOKEHHS.

. CoBpeMeHHBIE TEXHOJIOTUH TTOATOTOBKU MTUTHEBOM BOJIBI.

. CucreMbl OnIpecCHEHUsI MOPCKOM BOJIBI.

. [log3eMHBIe HICTOYHHUKH BOIOCHAOKEHHS.

. [ToBepXHOCTHBIE HCTOYHUKH BOJIOCHA0KECHHMS.

. HaHoTeXHOI0THH B NOATOTOBKE ITUTHEBOM BOJIBI.

. BogocHnaOxeHre u BOJI0OTBEIEHUE B €BPOIICHCKUX CTpaHax.
. Hayunble nocTmkeHus: B 06J1aCTH BOJIOOTBEICHUSI.

0. CoBpeMeHHBIE TEXHOJIOTUU OYUCTKH CTOYHOU BOJIBI.

Tembl 1a00paTOPHBIX PadoT

1. UccnenoBanme >NeKTPUUECKHX T1eTIel Ha OCHOBaHUU 3akoHOB Kupxroda u Oma.

2. Onpenenenre YHEPreTHUECKUX XapaKTEPUCTUK AIEKTPUIECKOTO HarpeBaTess.

3. N3yuenne TepMoaIeMeHTa.

4. OmnpeneneHre TOPU30HTAILHON COCTABIAIONIEH HAPSHXKEHHOCTH MarHUTHOTO TIOJIST 3eMJTH.
5. UccnenoBanue xapakTepucTuk Tpanchopmaropa.

6. Onpenenenne MEKTPUIECKON EMKOCTH U eMKOCTHOTO COTIPOTHBIICHUS KOHICHCATOPA.

7. Onpenenenre napaMeTpoB KaTyIIKH MHIYKTUBHOCTH.
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8. UccnenoBanue nmoTpediieHUs AIEKTPUIECKONM SHEPTUN Harpy3KaMH MepeMEHHOr0 TOKa.

9. OnpeneneHns CBETOTEXHUIECKUX XapaKTEPUCTHK JIAMITbI HAKAJTUBAHUSI.

10. Onpenenenus ONTUYECKOW IUIOTHOCTU M KOHIICHTPAIMU OKPAIIEHHBIX PAaCTBOPOB IPH IO-
MOIIIM KOHIICHTPAITMOHHOTO (POTOAIEKTPUIECKOTO KaJTIOPUMETPA.

11. Omnpenenenuie nokasaresns NpeIOMIICHHS CTEKIIA.

12. OnpeneneHusi KOHUEHTPAIMM U MTOKa3aTelsl MPEIOMIICHUST pacTBOpa caxapa pedpaxToMer-
pOM.

13. Omnpenenenus riaaBHOTO (POKYCHOTO PACCTOSHUSI COOMPAOIIEH U pacCEUBAIONICH JTUH3.

14. Onpenenenuie JIMHBI CBETOBOI BOJHBI C TOMOIIIbIO KoJiell HpioToHa.

15. OnpenenenHuie JIMHBI CBETOBOM BOJHBI MO TU(PAKIIMOHHOMY CIIEKTPY.

16. Omnpenenenusi KOHLIEHTPALMK PACTBOPa caxapa MOJISIPUMETPOM.

17. UccnenoBanue BaKyyMHOTO ()OTORJIEMEHTA.

7.4 Meroauyeckue MaTepuaJbl, onpeaeJsoliue Npoueaypbl OlleHNBA-
HHUSI 3HAHMH, YMEHHH, HABBIKOB, XaPAKTEPHU3YOIIHUX dTanbl (GopMHUpPOBAHMS
KOMIIEeTeHI NI

KonTpoas ocBoeHus TuCHUIUIMHBL «PU3NKa» MPOBOAUTCS B COOTBETCTBUU
c [1In Ky6I'AY 2.5.1 «Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAs aTTe-
cTarusi 00y4aronuxcs».

Kpurtepuu onenku, mkajaa oneHUBAHUS MPH BbINOJIHEHHH KOHTPOJIBHBIX PadoT

OneHuBaeTcsl 3HaHUE U NOHMMAaHKE MaTepuaa, ClIoCOOHOCTb K €ro 0000IIEHNI0, KPUTH-
YEeCKOMY OCMBICIICHUIO, CHCTEMATH3alllH, aHATIH3Y.

OTMeTKa «OTJMYHOY» — 33JJaHHE BBHIIIOJIHEHO B TIOJHOM 00BEME, B JIOTHUECKUX PacCykK-
JICHUSX TPH pEeIIeHUH 3a]a4 HeT OIMOO0K, 33/1a4K PELICHbI PAllMOHAIBHBIM CIIOCOOOM.

OTMmeTKa «XO0poIo» — 3aJaHUC BBIIIOJIHCHO IMPABUJIIBHO, B JIOTHYCCKUX PACCYKACHUAX
IpU pelIeHUH 33/1a4 HEeT CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4M pelIeHbl HepallMOHAIbHBIM CIOCO-
6oMm, 60 momyIIeHo He 00iee IBYX HECYIIECTBEHHBIX OINOOK.

OTMeTKa «yHOBJIETBOPUTEIbHO» — 3aJlaHUE BBIIOJHEHO MpPAaBUIBHO HE MEHEe 4YeM
HAIlOJIOBUHY, B JIOTHYCCKUX PACCYKJACHUAX ITPU PCIICHUHN 3a/la4 HET CYIICCTBCHHBIX OHII/I6OK, HO
JIOMYIIEHA CYLIECTBEHHAs OIIMOKa B MATeMaTUYECKUX pacyérax.

OTMeTKa «HeyHOBJETBOPUTEIbHO» — UMEIOTCSl CYIIECTBEHHBIE OIIMOKH B JIOTHYECKUX
paccyXKIeHUSX MPH pEeIIeHUH 3ajjau WU pelIeHUue OTCYTCTBYET.

KpuTtepun oneHKy 3HaHWH CTYACHTOB IIPH NIPOBEICHNH TECTHPOBAHUSA

[lenpt0 TecTUpOBaHUS SBJISETCS BBISIBJICHUE YPOBHS 3HAHUN CTY/ICHTOB, OIIEHKA CTETIEHU
YCBOGHUS UMHU y4eOHOTO Kypca, CTUMYJIMPOBAHNE aKTUBHOCTH WX MO3HABATEIHHOU JESITEIHHO-
CTH TIpH O0ECIIEYCHUH €IMHBIX TPEOOBAHUMN K OIIEHKE 3HAHUM.

OreHKa «OTJIMYHOY BBICTABISETCS MPU yCIOBUH MPABUIHHOTO OTBETA CTYIEHTA HE Me-
Hee ueM 85 % TeCTOBBIX 3aJaHUM;

OreHKa «XOpOII0» BBICTABISETCS MPU YCIOBUU MPABUILHOTO OTBETA CTYACHTA HE MEHEe
geM 70 % TeCcTOBBIX 3aJaHUA;

OreHKa «y/A0BJIETBOPUTEIBLHO0Y BBICTABISCTCS TP YCIOBUU MPABHIBHOTO OTBETA CTY-
nenTa He MmeHee ueM Ha 51 %; .

OrneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISICTCS IPHU YCIOBUU MPABWIBHOTO OTBETa
crynenta Menee yeM Ha 50 % TecTOBBIX 3aaHUM.

Kpurtepusimu ouenku pedepara siBJASIIOTCS: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BbIOOpa

HCTOYHUKOB JINTEPATYPhI, CTETIEHb PACKPBITHS CYIIHOCTH BOIMpPOCA, COOMIOACHUS TpeOOBaHUN K
0 OpMIICHHUIO.

27



OreHKa «OTJMYHO»— BBITIOJIHEHBI BCE TPeOOBAaHUS K HANMCaHUIO pedepaTa: o0o3HaUe-
Ha npo0ieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CACNaH aHaJIN3 PA3JIMYHbIX TOYEK 3PEHHS Ha pac-
CMaTpUBACMYIO MPOOJIEMY U JIOTUYHO M3JI0’KEHA COOCTBEHHAsI TO3HIIUS; CPOPMYIUPOBAHBI BbI-
BOJIBI, TEMa PACKPBITA IMOJHOCTHIO, BBIICPKAH 00BEM; COOINIO/IEHBI TPEOOBAHUS K BHEITHEMY
0 OpMIICHHUIO.

O1eHKa «XOPOIII0» — OCHOBHBIC TPeOOBaHUS K pedepary BBITOIHEHBI, HO IPU ITOM J0-
MyIIEHBI HEOYETHI. B 4aCTHOCTH, MMEIOTCSI HETOYHOCTH B M3JI0KEHUH MaTepUaia; OTCYTCTBYET
JIOTHYECKas TOCIIeIOBATEIbHOCTh B CY)KICHUSX; HE BbIIEpKaH 00bEM pedepara; UMEIOTCS yITy-
mieHus: B 0(OpMIICHUH.

OreHKa «y/I0BJIETBOPUTEIbHO)» — MMEIOTCS CYIIIECTBEHHBIC OTCTYIUICHUS OT TpeOOBaHHI
K pedepupoBanuio. B yacTHOCTH: TemMa OCBelIeHa JIMIIb YaCTUYHO; TOMYIIEHB! (PAKTHYECKUE OIIHO-
KU B COJIepKaHUU pedepaTa; OTCYTCTBYIOT BHIBOJIBL.

OreHKa «HEYTOBJIETBOPUTENbHO» — TeMa pedeparta HE pacKpbiTa, OOHAPYKHBACTCS
CYIIIECTBEHHOE HEMIOHUMaHUE MpoOIeMbl WK pedepaT He MpeaCcTaBIeH BOBCE.

Kpurepun ouenku 1oxiaaga

OneHuBaeTcsl 3HaHME MaTepualla, CIIOCOOHOCTb K €ro OOOOLIEHHIO, KPUTHUECKOMY
OCMBICIICHHIO, CUCTEMAaTU3alluh, YMEHUE AaHAJIU3UPOBATh JIOTUKY PACCyKIECHHW M BBICKA3bIBa-
HUI: HaBBIKM MMyOJIMYHON pedH, apryMeHTaluH, BEACHHUS JUCKYCCHM U TIOJIEMUKH, KPUTUYECKOTO
BOCTIPHUSATHS HHPOPMALINH.

O1eHKa «OTJMYHO» CTaBUTCS, €CIIU CTYJCHT IOJIHO YCBOMJI yUeOHbII MaTepHa; mposiB-
JISICT HAaBBIKMA aHAJIM3a, 0000IEHUs, KPUTUYECKOTO OCMBICIICHHS, MyOTUYHON pedr, apryMeHTa-
LIUH, BEICHUS JUCKYCCUM U MOJEMHMKH, KPUTUYECKOTO BOCIIPUATHSA UH(DOPMAIK; MaTepHall 13-
JIOKE€H TPaMOTHO, B OIPEACICHHOW JIOTUYECKOW IIOCIENOBATEIbHOCTH, TOYHO HCIIOJb3YETCA
TEPMHMHOJIOTHS; IOKa3aHO YMEHUE WLIIOCTPUPOBATh TEOPETUUECKUE IOJIOKEHNUS KOHKPETHBIMU
npumMepamu, NpuMCHATL UX B HOBOM CUTyallMH, BBICKA3bIBaTb CBOIO TOYKY 3PCHUSA; ITPOACMOH-
CTPUPOBAHO YCBOCHHUE PAHEE U3YUYEHHBIX COIIYTCTBYIOLIUX BOIIPOCOB.

OIIGHKa «Xopouro» CTaBUTCA, €CIIM OTBET YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha
OLIEHKY «5», HO NPH 3TOM HUMEET OJIMH M3 HEJOCTaTKOB: B YCBOGHHH y4eOHOro marepuaia J0-
MyIICHBL HEeOOJIbIIINE HpO6€JII)I, HC HMCKa3WBIIMC COACPIKAHUC OTBCTA;, NOMYIICHBI OJAWH — ABa
HesoueTa B (POPMHPOBAHUN HABBIKOB MYOJIMYHON peyM, apryMeHTalluy, BeeHUs AUCKYCCUU U
MOJIEMHUKH, KPUTHUYCCKOT'O BOCITPUATHA I/IH(i)OpMaHI/II/I.

OneHka «y10BJIeTBOPHTEIbHO» CTaBUTCS, €CJIM HETIOJIHO WM HENOCIIEN0BATEIbHO Pac-
KPBITO COJIEpKaHUE MaTepHasa, HO MOKa3aHO oOllee MOHUMAaHKE BOIIPOca U MPOAEMOHCTPHUPO-
BaHbl YMEHUs, IOCTAaTOYHBIE U AAJIBHEMILEr0 YCBOCHMS MaTepualla, UMEIUCh 3aTPyAHEHUS
HJIN JOMYIICHBI OIIMOKHU B ONpeCaACICHNN HOH?ITI/II71, HCIIO0JIb30BAHUU TCPMHUHOJIOTUH, UCITPABJICH-
HBIE I10CJIE HECKOIBKHUX HABOALIUX BOIIPOCOB.

OneHKa «HeyA0BJIETBOPUTEIBHO» CTAaBUTCA, €CIIM HE PACKPBITO OCHOBHOE COJEPKAHUE
y4eOHOro MaTepuana; oOHapyKeHO HE3HaHWE WJIM HEMOHMMaHMe Ooubliel Win Hanbosee Bax-
HOM YyacTu y4yeOHOro mMarepuana; AOMYILIEHbl OIMOKN B ONPEIEICHUN TOHATUH, IPU UCIIOJIb30-
BAaHUM TEPMHUHOJIOTUH, KOTOPBIE HE UCIIPABJICHBI I10CIE HECKOJIBKUX HABOMASIIMX BOIIPOCOB; HE
c(hOopMHPOBaHbl YMEHHS U HAaBBIKU ITYOJUYHON peuu, apryMeHTallH, BEACHUS JUCKYCCUH U T10-
JIEMUKH, KPUTUYIECKOTO BOCHIPUATHUS HH(DOPMALIHH.

Kpurepun oumeHKH 3HaHMH CTyJAeHTa NPH BLINOJHEHUH J1a0OpPaTOPHOM padoOTHI:
OILICHMBAETCS 3HAHHE TEOPETHYECKOro MaTepuania, 3HaHHEe METOAMKHU MPOBEACHUS IKCIIEPUMEH-
Ta, yMEeHHe paboTaTh ¢ J1JabOpaTOPHBIM 000PYIOBAaHUEM U NMPHOOpaAMH MPHU COONIOIEHUH TEXHU-
K1 0€30MacHOCTH.

OneHka «OTIMYHO» CTaBUTCS NPU HAJIMYUU NOJHOM TEOPETUYECKOW M MPAKTHYECKON
TOTOBHOCTH K ITPOBECHUIO ONBITHBIX U3MEPEHUH, 00paboTKe U aHaNNU3y MOIY4YEHHBIX pe3yJbTa-
TOB U BBIIIOJTHCHHUH BCCX 3aIIaHI/II>’I B IIOJIHOM OOBEME.
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OreHKa «XOPOII0» CTABUTCS, €CIIM UMEETCS TCOPETHUSCKAs U NMPAKTHIECKasi TOTOBHOCTh
K IIPOBEJICHUIO YKCIIEPUMEHTA, HO 3aJJaHUS BBIIIOJHEHBI C HEKOTOPBIMU HEAOYCTAMHU.

OrieHKa «yT0BJIETBOPUTEIBHO» CTABUTCS, €CIIM UMEIOTCS HEJOYEThl B TEOPETUUYCCKOM
U MPAKTUYECKON MOJIMOTOBKE K MPOBEICHUIO IKCIIEPUMEHTA, 33aHUSI BHITIOJTHEHBI HE B IOJTHOM
obneMme.

OreHKa «HEy10BJIeTBOPUTEIBHO» CTABUTCS NIPU OTCYTCTBUU TEOPETUUYECCKON M TPAKTHU-
YECKOM MOJATOTOBKH K MPOBEJACHHUIO SKCIICPUMEHTA, IIPH BBITIOJHEHUH 3aJIaHUH JTOMYIICHBI TPY-
OblI€ OIINOKH.

Kpurepun ouneHKkH 3HAHUH CTYAeHTA NIPH cAa4ye 3a4eTa

3auer npencTaBisseT COOOU MPeBAPUTENIbHYIO OLCHKY 3HaHUH, IPAKTHUECKUX YMEHUN U
HaBBIKOB CTYJICHTA, MOJYYECHHBIX B 00beMe TpeOOBaHUI y4eOHBIX MpPOrpaMM. 3a4eT HE MMEEeT
OLIEHKHU B Oajiax, a OLIEHUBAETCS KAaK «3a4TE€HO» U «HE 3a4TEHO.

OneHka «3a4TeH0» BBICTaBISIETCS CTYACHTY, OOHAapYXKUBLIEMY IOJIHOE 3HAaHUE MaTepu-
ajla y4eOHOM MporpamMmbl, YCHEIIHO BBIMOJHSAIOIIEMY IPEAYCMOTPEHHbIE YUeOHOMH MporpaMMoi
3a/laHus, YCBOMBILEMY MaTepuajl OCHOBHOH JMTEpaTypbl, PEKOMEHJIOBAaHHOM y4eOHOH Ipo-
rpamMMoil. Kak mpaBuiio, «3a4TeH0» BBICTABIISETCS CTYACHTY, IIOKa3aBIIEMYy CHCTEMAaTU3HPO-
BaHHBIM XapakTep 3HAHUN 10 JUCLMIUIMHE, CIIOCOOHOMY K CaMOCTOSATEIbHOMY IOMOJIHEHUIO
3HaHUH B XoJe AanbHele yaeOHol paboTsl U NPO(EeCcCHOHANBHOM AEATEIbHOCTH, IPABUIBHO
IIPUMEHSIOIIEMY TEOPETUYECKUE ITOJIOKEHUS IIPU PEIICHUM NPAKTHYECKUX BOIPOCOB M 3ajad,
BJIAJICIOIIEMY HEOOXOAUMBIMU HaBbIKAMH U ITPUEMaMHU BBIMOJIHEHUS MPAKTHUECKUX padoT.

OrneHka «He 3a4TeHO0» BBICTABJISETCS CTYACHTY, HE 3HAIOLEMy OCHOBHOM 4acTU MaTepHa-
Ja y4eOHON MporpamMmsbl, JOMYCKAlOIIEMy NPUHIMINAIbBHBIE OMIMOKU B BBINOJIHEHUH Mpeay-
CMOTPEHHBIX y4eOHOW MpOrpamMMoOil 3aJaHuii, HEYBEPEHHO C OOJBIIMMH 3aTPYAHECHUSIMH BBI-
HOJHAIOIIEMY IpakTHdeckre padoTel. Kak mpaBuiio, olleHKa «HEyI0BIETBOPUTEIbHO» BHICTAB-
JSIETCSl CTYJEHTY, KOTOPbIN HE MOXET MPOJOKUTH O0yYEeHUE WU MPUCTYIUTh K JESTEIbHOCTH
[0 CMEUUANTBbHOCTH MO OKOHYAHUM YHHUBEpPCHUTETa 0€3 JIOTOJIHUTENIBHBIX 3aHATHI M0 COOTBET-
CTBYIOILLEH AUCLUILIMHE.

Kpurtepuu oueHku npu npoBeaeHNH IK3aMeHa

DKk3aMeH — uToroBas Gopma oreHKU 3HaHui. [I[poBoaUTCS B 3aAaHHBII CPOK, COTTIACHO
rpadguky yaeOHOro nporecca. Ik3aMeH MpoxoauT B popme cobecenoBanus o ounery. Kaxapii
OuIIeT BKIIOYAET JBa TEOPETHUECKUX BOMPOCa U OJHY 3a1ady. [Ipu BHICTaBIEHUU OLIEHOK y4H-
THIBAETCSI YPOBEHb MPUOOPETCHHBIX KOMIIETEHIIUN CTY ICHTA.

OneHka «OTJMYHO» BBICTABISETCS 00yJarolmeMycs, KOTOpPbI 0071a1aeT BCECTOPOHHUMY,
CHUCTEMAaTHU3UPOBAHHBIMU U TIIyOOKUMH 3HAHUSIMU MaTepuajia y4eOHOM MporpaMMbl, YMEET CBO-
00JTHO BBITMOJHATH 3a/laHUsl, MPEAYCMOTPEHHbIE YYeOHOUW MPOrpaMMoOii, YCBOWUJ OCHOBHYIO U
03HAKOMUWJICS C JOMOJIHUTENIBHON TUTEPATypOil, pEeKOMEHI0BaHHOM yueOHOU mporpamMmmoit. Kak
MIPAaBHUIIO, OLIEHKA «OTJIWYHO» BBICTABISIETCS] 00YYarOIIEMYCsl YCBOMBIIEMY B3aHMOCBSI3b OCHOB-
HBIX MOJIOKCHUH U MOHATHIA JUCHUILIIMHBI B UX 3HAYSHHUH I MPUOOpETaeMOl CrielnaibHOCTH,
MPOSIBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAHHH, U3JI0KEHUN U UCIIOJIb30BAaHUN YI€OHOTO
MaTepuaia, MpaBUIbHO 00OCHOBBIBAIOIIEMY MPHHSTHIC PEIICHUS, BIAJACIONIEMY Pa3HOCTOPOH-
HUMU HaBBIKAMH U TIPHEMaMHU BHITIOTHEHUS MPAKTUYECKUX PaboT.

OneHka «X0po1I0» BBICTaBIsETCS 00yUaroemMycs, 0OHapyKUBIIEMY MOJTHOE 3HAHUE Ma-
Tepuaia y4eOHOH MpOrpaMMbl, YCTEIIHO BBIMOIHSIONMIEMY MPeIyCMOTpEHHbIE y4eOHO# mpo-
rpaMMOil 3a/1aHus, YCBOMBIIEMY MaTepHall OCHOBHOM JIMUTEPATyphl, PEKOMEHIOBAHHOW yueOHOMI
nporpammoil. Kak mpaBuio, oleHKa «XOpOIIO» BBICTaBIIsSIETCS 00ydarolieMycsi, MOKa3aBIIeMy
CUCTEeMATU3UPOBAHHBIN XapaKkTep 3HAHUN MO AUCIUILTUHE, CIOCOOHOMY K CaMOCTOSTEIHLHOMY
MOTIOJIHEHUIO 3HAaHUM B XOJI€ JaJIbHEHIIel y9eOHOH 1 MPOo(PEeCCHOHAIBHON NesATEeIbHOCTH, Mpa-
BUJIBHO IIPUMEHSIOIIEMY TEOPETUYECKHE MOJIOKEHHS MPU PEUICHUN MPAKTUYECKUX BOIPOCOB U
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3aja4, BJIAJCIONIeMy HEOOXOAMMBIMU HAaBbIKAMU U MPUEMaMU BBIIIOJHEHUS MPAKTUYECKUX pa-
0oT.

OuneHka «yI0BJeTBOPUTEIbHO» BBICTABIISIETCS 00ydaroleMycsi, KOTOPbIM MoKa3an 3Ha-
HUE OCHOBHOT'O MaTepuasia yueOHOH mporpammbl B 00beMe, TOCTATOYHOM U HEOOXOJUMBIM ISt
JanpHeimeil yuedbl U mpeacrosimeil paboThl M0 CHENHaIbHOCTH, CIIPABHJICS C BBITOJHECHHEM
3aJIaHUM, TIPEAYCMOTPEHHBIX y4eOHOH MpOrpaMMON, 3HAKOM C OCHOBHOH JIUTEpaTypOH, peKo-
MEHJIOBaHHOM y4eOHOH mporpammoii. Kak mpaBuio, oleHKa «ya0BIETBOPUTEILHOY BBICTABIISA-
eTcsi o0yuarouemMycs, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETAaX Ha 3K3aMEHE WM BBIOJIHEHUU
9K3aMEHAIIMOHHBIX 3aJaHull, HO 00JaAaroeMy HeOOXOIMMBIMHA 3HAHUSMH O]l PYKOBOJCTBOM
npenojaBaress A YCTPaHEHUs THX NOTPELIHOCTEN, HapyLIaloUleMy IOCIEA0BaTEIbHOCTh B
U3JI0’)KEHUU y4eOHOro MaTepuana U HCIBITHIBAIOLIEMY 3aTPyIHEHUS! IPU BBIIOJTHEHUH MPAKTU-
4ecKuX padoT.

OneHka «HeyI0BJIETBOPUTEIBHO» BBICTABISETCA O0ydaromeMycs, He 3HAIoIEeMy OcC-
HOBHOW 4YacTH MaTepuasa y4eOHOM Mporpammbl, JOMYCKAIOUIEMY MPUHIUIHAIBHBIE OIMIHOKH B
BBITMIOJTHEHUH MIPEAYCMOTPEHHBIX Y4eOHOM MPOrpaMMoOil 3a1aHuii, HEYBEPEHHO C OOJIBIIUMU 3a-
TPYJHEHHUSIMH BBIMOJIHSIONIEMY MTpakTU4Yeckue padoTsl. Kak mpaBuiio, olieHKa «HEy10BIETBOPH-
TEIbHOY» BBICTABISIETCS 00ydaromeMycs, KOTOPbI HE MOET MPOJOHKUTh O0y4YeHHE WU MPH-
CTYIUTh K JIEATENIbHOCTH IO CHENUAIBHOCTH IO OKOHYaHUM YHHMBEpCUTETa 0€3 JTOMOIHUTEIb-
HBIX 3aHSITUH [0 COOTBETCTBYIOIIEH JUCLMIUIMHE.

8 IlepevyeHb OCHOBHOM M IOTOJTHUTEJILHOI Y4eOHOM JUTEPaTyPhI
OcHoBHasl yueOHas1 JIUTEpaTypa

1. Tpopumosa T.U. Kypc ¢usuku : yue6. nocodue /T.HU. Tpodumona. — 7-¢
u31., crep. — M.: Beicm. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. — 408 7k3.
— Pexxum nocrymna:
https://mf.omstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki

.pdf.
2. CasenbeB 1. B. Kypc o6mieit duzuku. B 5 11. T. 1. Mexanuka, [ D1eKTpOHHBIN

pecypc]: yaebnoe mocodue / Casennes U. B. — CI16: Jlans, 2021. —340 ¢. — Pe-
*um octyna: https://vk.com/wall-51126445 94224,

3. CasenbeB . B. Kypc o6mieit puzuku. B 5 11, T. 2. DnexkrpuyuecTBo u Marae-
TU3M, [DIEeKTpOHHBIN pecypc]: yueoHoe nocodue / CasenneB U. B. — CII6: Jlans,
2021. 352 ¢. — Pexwum moctyna: https://vk.com/wall-51126445 94224,

4. CasenweB U. B. Kypc o6mieit pusuku. B 5 t1. T. 3. MonekynsapHas ¢pusnka u
TePMOJUHAMHUKA. [ IJIEKTPOHHBIN pecypc]: yuebHoe mocodue / CaBennbeB 1. B. —
CII6: Jlanp, 2021. —224 c. — Pexxum poctymna: https://vk.com/wall-

51126445 94224.

5. CasenneB U. B. Kypc o6meit puzuku. B 5 t1. T. 4. Bonubl. OnTuka. [Onek-
TPOHHBIN pecypc]: yuebHoe nocooue / CasenbeB U. B. — CI16: Jlans, 2021. —256 c.
— Pexxum noctyma: https://vk.com/wall-51126445 94224.
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6. CaBenneB U. B. Kypc o6mieit puzuku. B 5 t1. T. 5. KBanTtoBas ontuka. ATom-
Has pusuka. u3nka aTOMHOTO S/Ipa ¥ AJIEMEHTAPHBIX YaCTHII. [DIEKTPOHHBIN pe-
cypc]: yuebHoe nocobue / CaBenneB WM. B. — CI16: Jlanp, 2021. —384 ¢. — Pexum
nocryna: https://vk.com/wall-51126445 94224.

JlonosiHUTeIbHAS YUeOHAsl JIuTepaTypa

1. I'pabosckuii P.U. Kypc dusukn : yue6. mocooue / TPABOBCKMI P.1. - 11-¢
u3a., crep. - CII6.: Jlans, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : - 208 3k3. —
Pexum JOCTYTIA: https://4kdesktopbackground.com/content-https-
studfile.net/preview/409455/.

2. HuxepoB B.A. ®uszuka. CoBpeMeHHBIN Kypc [DIEKTpOHHBIN pecypc]: yueOHUK/
Hukepos B.A.— DnekTpoH. TekcToBbie nanHbie.— M.: Jlamkos u K, 2016.— 452
c.— Pexxum gocryma: http://physicsbooks.narod.ru/Physik/Nikerov.pdf.

3. ®u3n4eCKU SHIMKIIONEINYECKUi ciaoBapk. [, pea. A. M. [Ipoxopos. —
[DnexTpoHHBIN pecypc]: cioBaps/IIpoxopoB A. M. — M: CoB. 3HIIMKIIONIEIUS,
1984. — 944 c. — Pexum pocrymna:
http://es.niv.ru/doc/dictionary/physical/index.htm

O [lepeyeHb pecypcoB MH(OPMALNMOHHO-TEJTEKOMMYHUKANIMOHHON ceTH
«AHTepHeT»
[TepeueHb 271€KTPOHHO-OMOIMOTEYHBIX CUCTEM

Ne HanmeHnoBanue Temaruka
1 | UsnarensctBo «JIaHb» Maremaruka, pusuka, HUHKCHEPHO-
https://e.lanbook.com/ TEXHUYECKHE HAYKH, XUMUs, WHPOPMAIMOH-

HBbI€ TEXHOJIOINHU

2 Znanium.com Pusuko-mMareMaTuyeckue Hayku. Panmoninek-
https://znanium.com/catalog/books/theme | tponuka, aBromaTtuxa, cBs3p. MHbOpMaTHKa,
BBIYUCIIUTCIIbHAA TCXHUKA

PexomenayeMble HHTEPHET-CANTHI:

1. ba3sl maHHBIX, WHOOPMAIIMOHHO-CIIPABOYHBIE ¢ TOWCKOBBIE CHCTEMBI
-http://ru.wikipedia.org
2. O06pa3zoBaTenbHBINA BUICOTIOPTA [DIEKTPOHHBIN pecypc]|: Pexxum nocryna:

http://univertv.ru/video/fizika/.

3. Marepuansl noptana «OTKpbeITOe oOpazoBaHuEe» [DIEKTpOHHBINH pecypc]: Pe-
*uM nocrymna: http://openedu.ru.

4. Hayunas anektponHas ouommoreka Www.eL IBRARY.RU.

5. O6pazoBarenbHbiit mopTasn Kyol'AY [Dnexrponnbiit pecypc]: Pexum mocrtyna:
http://edu.kubsau.local

6. ®eaepanbHblil mopran «Poccuiickoe odpazoBanuey. -http://www.edu.ru/.

7. ®enepanbHbIil moptan «MHxeHepHoe oOpazoBanue. -http://www.techno.edu.ru
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9. ®enepanpublii  GoHA yueOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToauyeckue ykazaHus JJIsl 00y4al0IIMXCs 110 OCBOEHUIO M CIUIIMHBI

1. Konecuukosa T. I1., bepmmikas I'. @., J[aitbosa JI. A. BosiiHOBas u kBaHTOBast
ontuka. AToMHast pusnKa. [DNEKTPOHHBIN pecypc]: yueoHoe mocobue / KomecHu-
koBa T. Il. — Kpacnonap: KyoI'AY, 2021. —141 c. — Pexum nocryna:
https://edu.kubsau.ru/course/view.php?id=124.

2. MexaHuKa: METOIMYECKUE YKa3aHUs K BHITIOJTHCHHIO JTAOOPATOPHBIX paboT 1Mo
Kypcy ¢uszuku /coct. Anekcanapos b. JI., [Tune FO0.1O., Bepourxkas C. B. — Kpac-
Homap: KyoI'AY, 2006. — 67 c. Pexxum nocryna: https://fdo.kubsau.ru/my/.

3. MonexynspHas pu3nKa U TepMOJAMHAMUKA: METOJAUYECKUE YKa3aHUs K jadopa-
TOpHBIM pabotaM 1o kypcy ¢usuku / coct. Konecuukona T.II., CaBenko A.B.,
Bepouukas C. B. u ap. — Kpacuomap: Kyo6I'AY, 2012. —75 c. Pexum poctyma:
https://fdo.kubsau.ru/my/.

4. DNEeKTPUUECTBO: METOJAMYECKHUE PEKOMEHJIAlUU K JIa0OpaTOPHBIM paboTaMm IO
kypcy ¢usuku / coct. Konecankona T.I1., [laitbosa JI.A., PaznoBan O.H. u np.

— Kpacuomap: Ky6I'AY, 2016. 72 c. Pexxum nocrtyna: https://fdo.kubsau.ru/my/.

5. Onruka: maboparopHblii ipakTukyM /cocT. Konecurkosa T. 1., Pasnosan O. H., bep-
mmrkast [ @. u p. — Kpacrnomap: Ky6I'AY, 2017. — 110 ¢. Pexxum moctyma:
https:/fdo.kubsau.ru/my/.

11 Ilepeyenr WHGOPMANMOHHBLIX TEXHOJOTUH, WCIOJb3yeMbIX MPH
OCYLLIECTBJICHHMH 00pPa30BaTeJbLHOI0 MpoLecca 1no AMCUMILIMHE, BKJIKYAs Ie-
peYeHb NMPOIrpPaMMHOr0 odecreyeHuss 1 MH(POPMALMOHHBIX CIPABOYHBIX CH-
cTemM

HNupopmaninoHHble TEXHOJIOTHH, UCTIOIb3yEeMbIE MTPH OCYIIECTBICHUU 00pa-
30BaTENBHOTO MPOLECCA IO AUCLUIIIIMHE IT03BOJISIOT:

- o0ecreunTh B3aUMOJACWCTBHE MEXAYy Yy4YaCTHHUKaMu 0Opa3oBaTeIbHOTO
npolecca, B TOM YUCJIE CUHXPOHHOE M (WIM) aCHHXPOHHOE B3aHUMOJEHCTBHE IO-
cpeactBoM cetu "MHTepHeTr";

- (uxcupoBaTh X0 00pa30BATEIBHOIO MPOLECCA, PE3YIBTATOB MPOMEKY-
TOYHOM aTTEeCTAllMH MO JMCLIMIUIMHE U PEe3yJbTaTOB OCBOCHHS 00Opa3zoBaTEIbHOU
MIPOTPaMMBI;

- OpraHu30BaTh IpOLECC 00pa30BaHUs IMyTEM BU3YyAIH3ALMH H3y4aeMOU
MH(pOpMaIMKU TIOCPEICTBOM UCIOIb30BaHU PE3EHTALUM, Y4eOHBIX (PUIbMOB;

- KOHTPOJHUPOBATh PE3yJbTaTbl 0OY4YEHMs] Ha OCHOBE KOMIIBIOTEPHOIO Te-
CTUPOBAHU;
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- ABTOMATHU3UPOBATH paCYCThbl AHAJITUTHYCCKUX HOKa?,aTeJIeI\/’I;

- aBTOMAaTU3HMPOBATh MOUCK HHGOPMAIUU MOCPEACTBOM

CIIpaBOYHBIX CUCTCM.

[lepeueHp IUIIEH3MOHHOTO MMPOTPAMMHOTO O0ECTICUEHUs

No | HaumenoBanue Kpatkoe onucanue
Microsoft Windows OmnepaioHHas CHCTeMa

2 Microsoft Office (BximrouactWord, Excel, | ITakeT opHCHBIX TpUIOKEHUI
PowerPoint)

3 Microsoft Visio CXEeMBI M JHarpaMMbl

4 Cucrema tectuposanus INDIGO TectupoBanue

[lepedens npodeccnoHaNbHBIX 0a3 JAHHBIX U HHPOPMALUMOHHBIX CITPABOYHBIX CH-

CTEM
Ne | HaumeHnoBanue Temaruka DJIEKTPOHHBIN ajipec
1 | U3natensctBO «Jlaub» YHuBepcanabHas http://e.lanbook.com/
2 | Znanium.com YHuBepcaipHas http://www.iprbookshop.ru/
3 | IPRbook ITpaBoBas http://e.lanbook.com/
4 | O6pazoBarenbublii nopran Kyol'AY | YHuBepcanbHas https://edu.kubsau.ru/
[IpodeccronanpHble 0236l TAaHHBIX U HH)OPMAIIMOHHBIE CIPABOYHBIE CUCTEMBI
5 | Koncynbrant [Tnroc [IpaBoBas http://www.consultant.ru/
6 | apanT [IpaBoBas http://www.garant.ru/
7 | Hay4nas snekTpoHHast OMbaroTeKa .
; https://www.elibrary.ru/
eLibrary YHuBepcanbHas p y
12 MaTtepuajibHO-TEXHHYECKOE o0ecneueHue JIA o0y4eHust

no AucuumiInae Ousuka

Ne
n/n

HanmenoBanue
Y4eOHBIX TIpeaMe-
TOB, KYypCOB, JIUC-

IUIUTHH (MOTy-

Jet), IPaKTHKH,
WHBIX BUIOB y4ue0-

HOH JIeSITEILHOCTH,

HanMmeHoBaHre oOMeTeHHIA A1 IPOBEICHUS BCEX BUIOB yIe0-

HOW JEATENEHOCTH, IIPEIyCMOTPEHHOW y4eOHBIM IUIAHOM, B TOM

YHcIIe MOMEICHUS ISl CAMOCTOATEIEHON PaboTHI, C yKa3aHHEM

MePEYHsI OCHOBHOTO 000pYyIOBaHMUs, YU€OHO-HATIISAHBIX TOCO-
OMi ¥ UCTIONB3YEMOTO MPOTPAMMHOT0 00eCTIeUeHUS

Anpec (MecTonoo-
JKCHHE) TIOMEIICHUN
JUISL TIPOBEJICHUS BCEX
BUJIOB Y4e€OHOM Jesi-
TEJILHOCTH, MIPEy-
CMOTPEHHOH y4eO0-
HBIM TIJIAaHOM (B CITy-

MPEeTyCMOTPEHHBIX Yae peajm3anuu 00-
Y4eOHBIM TUTAHOM pazoBaTeNbHOM Npo-
00pa3oBaTebHON rpaMMBbl B CETEBON
MIPOrpaMMBbl (hopme TormoTHY-
TEJIbHO YKa3bIBAETCS
HaUMEHOBaHHE Opra-
HU3AI1H, C KOTOPOM
3aKJTFOYEH JOTOBOP)
1 2 3 4
1 dusnka IMomemienue Ne 305 311, mocagouHbIX MecT — 46; mIomamnb — r. Kpacnonap, yin.

68,7 m?; maboparopus.

nabopaTopHoe 000opynoBanue (000opyI0BaHUE Ta0OPATOPHOE —
2 1mT.);

crierMan3upoBaHHas Mebenb (yaeOHas 1ocka, yaeOHas Me-

Oeip)

Kanuauna a. 13, 30a-
HHUE y4eOHOTO KOpIy-
ca ¢akyipTeTa dHep-
TeTHKH
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2

3

4

dusnka ITomemenne Ne 307 a1, mocago4HbIX MeCT — 39; IUIOMAaab — r. Kpacuonap, yi.
84,8 m?; mabopartopus. Kanuauna a. 13, 31a-
nmabopaTopHOe 000opynoBaHue (000pyIOBaHKE TA0OPATOPHOE — |HHE YIEOHOTO KOPIY-
11 mwrt.; m3mepurens — 1 mr.); ca (akynpTeTa FHEp-
TEXHUYECKUE CpeacTBa 00ydeHUs (KOMITBIOTEp HEPCOHATIBHBIN —|TETHKH
1 mt.);
crienuaIn3upoBaHHas MeOelnb (yueOHas Jocka, yueOHas Me-
0eib)

dusnka ITomemenne Ne 312 s, uromans — 34,1 M2, moMeILEHUE 1T r. Kpacuonap, yi.
XpaHeHHS U PO(YUITAKTHIECKOTO OOCITYKIUBAHUS yIeOHOTO Kanmmawuna 1. 13, 30a-
obopynoBanus (CIUIMT-CHCTEMA — 2 TIIT.); HHE y4eGHOTO KOpITY-
naboparopHoe obopynoBaHue (00opynoBaHue Ja0opaTopHOE — [ca (akyIbTeTa YHEp-
4 mt.); TETUKU
TEXHUYECKUE cpeacTBa 00ydeHUs (KOMIIBIOTEpP ePCOHATBHBIN —
2 mit.);

dusuka ITomemenne Ne 308 i1, mocagoYHBIX MeCT — 38; IIOMAaab — r. Kpacuonap, yin.
91,1 m?; mabopaTtopus. Kanuauna a. 13, 310a-
nmabopaTopHOe 000opymoBaHue (000pyIOBaHKE TA00PAaTOPHOE — |HHE YIEOHOTO KOPIY-
3 mir.); ca QakynpTeTa YHEp-
CHenHaT3upoBaHHas MeOenb (yaeOHas TocKa, yaeOHas Me- TeTHKH
6ep)

®dusnka ITomernenue Ne 304 371, mocag04YHbIX MeCT — 26; TIOIAh — r. Kpacuonap, yin.
67,6 M2; mabopaTtopus. Kanununa n. 13, 31a-
nabopaTopHoe 000pymoBaHue (000pyIOBaHUE JTAOOPATOPHOE — |HUE YIEOHOTO KOPIY-
15 m.); ca QakynpTeTa YHEp-
cHenraT3upoBaHHas MeOenb (yaeOHas 1ocka, yaeOHas Me- TeTUKH
0eIb);

dusuka ITomemenne Ne 1 371, mocagounsix MmecT — 100; mromanb — r. Kpacunonap, yiu.
127,5 m?; yueOHast ayiuTopusl IS IPOBeIeHUs 3aHaTHi ekuu- |Kanuauna 1. 13, 3xa-
OHHOT'O THIIa, 3aHATHI CEMHHAPCKOr0 THIIA, KyPCOBOTO MPOEK- |HHE y4eOHOTo KOpILy-
TUPOBaHUS (BBIMOJHEHUS KYPCOBBIX paboT), TPYIIOBBIX U HH-  [ca (akyJbTeTa YHep-
JMBHAYaJIbHBIX KOHCYJIBTALUH, TEKYLIEr0 KOHTPOJISL U IPOME-  [TETHUKH
JKyTOYHOH aTTecTalny (CIUIUT-cucTeMa — 1 mir);
CHenHaTH3upoBaHHas MeOenb (yueOHas TocKa, yaeOHas Me-
0eIb);
TEXHUYECKHE CPEICTBA 00yIeHUs, HAOOPHI JEMOHCTPAIIHOHHOTO
000pyn0BaHUs U y4eOHO-HATIIAAHBIX TOCOOMIA (HOYTOYK, TIpO-
€KTOp, IKpaH);
nporpammHoe obecrniedenue: Windows, Office.

dusuka IMomemenue Ne 420 ra, mocanounbix MecT — 25; muomans — 53,7 |r. Kpacuoaap, yii.

M?; TIOMEIIEHNE ISl CAMOCTOSATENHHON pabOTHl 00YYarONITHXCSI.
TEXHUYECKHE CPEACTBA 00yUCHHUS

(KOMIBIOTEpP MePCOHANBHBIN — 13 mmT.);

JOCTYT K ceTH «HTepHeT;

JIOCTYTI B 3JICKTPOHHYI0 HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpEIy
YHUBEPCHTETA,;

IMporpammHuoe o6ecnieuenue: Windows, Office, ciermanusupoBas-
HOE JIMIEH3NOHHOE U CBOOOHO PACIPOCTPAHIEMOE IIPOrPaAMMHOE
obecrieyeHue, MpPeayCMOTPEHHOE B paboyeil mporpamme.
CIiean3upOBaHHast Mebelnb (yaeOHas MeOern).

Kanununa 1. 13, 31a-
HHUE y4eOHOTO KOpILy-
ca (haKkysbTeTa ruj-
poMenopanuu
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