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Pabouas mnporpamma nucuumiuHbl «®dusuka» pa3paboTaHa Ha OCHOBE
dI'OC BO 20.03.02 IIprpo1000ycTpOHCTBO U BOIONOJIB30BAHKUE, YTBEPKIECHHOTO
npukazoM MunucrepcTBa oOpazoBanus U Hayku PD 26 mas 2020 r. Ne 685.
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Pabouas mporpamMma oOCyXJI€Ha M PEKOMEHIOBaHA K YTBEPXKICHHUIO pPEIICHUEM
kadeaps! Guzuxu ot 30.05.2023 ., mporokon Ne 10.

3aBenyromuii kadeapoit
/‘J‘, //ff//
K. T. H., IOIICHT [ LA /

}

Pabouyas nporpamma og00peHa Ha 3aCelaHuu METOANYECKON KOMHUCCUU (aKybTeTa
ruapomMenropannu ot 22.05.2023 npotokon Ne 9.

H.IO. Kypuenko

[Ipencenarens

METOINYECCKON KOMHUCCUU % A. E. Xamxuon
1.T.H., mpodeccop //l

PyxoBoaureins

OCHOBHO# MpodhecCHOHAITBHOM

00pa3zoBaTeIbHOM IPOrpaMMBbI

K. T. H., TOLIEHT /”/ N.A. TIpuxoasKo




1 He.]'ll) M 3a1a49Y1 OCBOCHHUSA JUCIHUIIJIMHBI

Henabro ocBoeHHuss AUCHUIUIMHBI «Du3ukay sABASETCAGOPMUPOBAHUECY
00y4YaroMMXCALETOCTHOW €CTECTBEHHOHAYUYHON KapTMHBI MUpPa, CO3JaHHE Ha €€
OCHOBEHAYYHO-TEOPETHYECKOM 0a3bl il M3y4yeHUs OOUIETEXHUYECKHX H
CIEUHUAIIBHBIX JUCIHUILINH,JI1 OCBOEHUS HOBOM TEXHUKU U TEXHOJIOTHUH.

3apaum AUCUMILIUHBI

—n3yyeHuePpyHaaMEHTaIbHbIX MMOHATHHI, 3aKOHOB U TEOPUH KJIACCHUUECKOUN U
COBPEMEHHOU (DU3UKH;

— O3HAKOMJIEHHE C OCHOBHBIMU (PM3HUECKUMU SBJICHUSIMH, MPUHIUIAMUUX
HAOJIIOIEHUST U HKCIEPUMEHTAIBHOIO MCCIEI0BAaHUS, C OCHOBHBIMM METOJAMHU
U3MepeHus: PU3NYECKUX BEIUYNH,;

— O3HaKoMmJyIeHHe ¢ (usnmdyeckumMu mnpubopamu, (OPMUPOBAHUE HABBIKOB
npoBefieHusT (PU3MYECKOr0 SKCIEPUMEHTa M MPOCTEeUIeHo0padoTKU pe3ysIbTaToB
HKCIIEPUMEHTA, BHIPAOOTKA YMEHUSI aHAJIM3UPOBATH PE3YJIbTAThl SKCIEPUMEHTA U
JIeNaTh MPaBUIIbHBIE BHIBOIBI;

— BbIpabOTKa TPUEMOB W HAaBBIKOB pEIIECHUS KOHKPETHBIX 3a7ad U3
pasnUYHBIX  obOyiacTel  (UBHKU,YMEHUSBBIIACISATH KOHKPETHOE  (U3MUYECKOe
colepkaHMe B TNPUKIAIHBIX 3aja4aX MNpodecCUOHANbHONW  JIeITeNbHOCTH,
CO3/1aBaTh U AaHAJIU3UPOBATh TEOPETUYECKUE MOJENHU (PU3MUECKUX SBICHUNA U
IIPOLIECCOB.

2 IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTAaTOB OOY4YeHHUSI IO
AUCIHMIJINHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJbTaTaMu
ocsoenus OITIOII BO

B pe3yabTtare ocBOeHHSI IMCUMILUIMHBI (opMupYyIOTCH cleayloniue
KOMIIEeTEeHINH:

VYK-1. CriocoGeH oCynecTBIsATh MOUCK, KPUTUUECKUN aHATTN3 U CUHTE3
UHGOpPMAIINH, TIPUMEHATh CUCTEMHBIN TIOJIXO]T JIsl PEIIEHHUs TOCTABJICHHBIX 3a/1a4.

OIIK-1.CriocobeH y4acTBOBaTh B OCYIIECTBICHUU TEXHOIOTHIECKUX
MIPOIIECCOB MO0 MH)KEHEPHBIM W3bICKAHUSM, IPOEKTUPOBAHUIO, CTPOUTEILCTBY,
AKCIUTyaTalli, PEKOHCTPYKIIUN 0OBEKTOB PUPOA000YCTPOICTBA U
BOJIOTIOJTE30BaHMSI.

B pesynbrare ocBoeHUs JUCHUILIMHBI «DU3HKa» 00yUYarOIIUiics TOTOBUTCS
K OCBOCHUIO TPYJOBBIX (DYHKIIMI W BBHITIOJTHEHUIO TPYAOBBIX ACHCTBUM:

Ipodeccuonanbublii ctanaapt 13.005 «CnenuaancT mMo arpoMeimopanum):

TpynoBas ¢ynkunss OTD: Opranuzanus KomIuiekca padoT 1o
MEJIMOPALIMU3EMEITb CENBCKOX03IUCTBEHHOTO HA3HAYEHUS.

TpynoBele neUCTBUA:

— OIICHKA MEJIMOPATUBHOTO COCTOSIHUS 3eMelb U 3(PPEKTUBHOCTH
MEJIMOPATUBHBIX MEPOIPUSITUH.



— BBIOOP TEXHOJIOTUU (TEXHOJOTHYECKUX PEIICHUMN) TPOBEACHUS
MEJMOpALMU 3€MEJIb CETbCKOX035MCTBEHHOIO Ha3HAUECHHS.

IIpodeccunonanbubiii crangapt 13.018 «CnennanucTt mo 3KCIJIyaTauuu
MeJIHOPATHUBHBIX CHCTEM)

TpynoBas ¢ynkuus OT®D: Opranuzaius padoT MO SKCIUTyaTalluu
MEJTMOPATUBHBIX CUCTEM.

TpynoBeie nelCTBUSA:

— OpraHu3alus PpEMOHTHO-IKCILTYyaTallMOHHBIX padoT U paboT Mo yXxoay 3a
MEJTMOPATUBHBIMU CUCTEMAMU;

— KOHTPOJIb PallMOHAIBHOTO MCTIOIB30BAHUS BOJHBIX PECYPCOB Ha
MEJIHOPATUBHBIX CUCTEMAX;

— Opra’u3alus MepoNpUATHHA 10 TOBBILIEHUIO TEXHUYECKOTO YPOBHS U
paboTOCIOCOOHOCTH METUOPATUBHBIX CUCTEM.

3MecTo mucuumuinabl B ctpykrype OIIOII BO

«Du3uKay SBISETCA TUCHUIUIMHON 00513aTeNIbHOM YacTu, popmupyemMoit
ydacTHUKamMu oOpazoBatenbHbIX oTHOIIEHUH OITOIT BO noaroroBku
oOyuaromuxcs no Hanpasnenno20.03.02 «[IpupoaoobycTpoicTBO U
BOJIOIOJIb30BAHUE», HATIPABIEHHOCTh «Menuopalius, peKyJIbTUBALIUS U OXpaHa
3EMENb».

4 O0beM TUCHUILTHHBI(252 yacoB, 73a4eTHBIX SAUHUIL)

O0BeM, JyacoB

Bupr yue6HOM paboThI
OuHas 3aoyHas

KonrakTHasi padora 120 S
B TOM YHCJIC:

— ayiuTopHAas MO0  BUAAM
Y4eOHBIX 3aHATHH

— JIEKIUHA 36 _

— IPAKTHUYCCKUC 16

—1abopaTopHbIe 64 —

—— BHCAYAUTOPHAA 4 —

— 3auer 1 —

— 3K3aMeH 3 _

—— 3aIIMTa KypCOBBIX
paloT (IPOEKTOB)

CamocrositesibHast padora
B TOM YHCIJIE:

105 -

— KypcoBas paboTa (IpoeKT) |— —

— npoune BHJIBL | 105
CaMOCTOSTENIBbHOM pabOThI

KounTtpoJsb 27 _




O0BeM, yacoB

Bunsl yaeOHOI paboThI
Ounas 3aouyHas

HTOro mo aucuuminge 252 —

5 Coaeprkanue IMCHUATIINHbBI

[To utoram uzy4yaemMoil JUCHUILIMHBI 00yYalOIIUecs CIal0T 3a4€T U SK3aMEH.

HNucnumnvaa mzydaercss Hal kypce Bl, 2 cemecTpe Mo yuyeOHOMY IUIaHY
o4HOM (popMBI 0O0yUEHUS.

Conep:xaHue U CTPYKTYpa TUCIHUILUINHBI 0 04HOI (popMe 00yUeHust

Buanbl yue6Hoi padoThl,
BKJIIOYAsi CAMOCTOSITEJIbHYIO pagoTy
CTYIeHTOB H TPYJI0eMKOCTh (B yacax)
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Mexanuka
1 Kunematuka marepuanbHOW TOYKH U | YK-1 112 6 7
TBEPJIOIO TeJa IpH nocrynareasaom u | OIK-1
BpalaTEIbHOM JIBHKECHHH.
2 JIlnHaMuKa MaTepUaIbHOM TOYKH U | YK-1 119 6 7
TBEPJIOTO TeJia. 3aKoHbI coxpaneHusi. | OIK-1
Mexanuka scuokocmeli u 2azos
3 WneanbHas )XUIKOCTh. Y paBHEHUE VK-1 1|2 ) ] ) 7
HEPa3pbIBHOCTH CTPYH. Y paBHEHHE OIlK-1
bepuymu.
Bszkas xuakocte. Cuilbl BHYTPEHHErO
tpenus. JlamuHapHOoe U TypOysieHTHoe | VK-1
4 . 1|2 - - - |4 |- 6
teuenne. Uncno Peitnonnaca. Jpmxkenne | OIK-1
TEN B JKHJKOCTSIX U ras3ax.
Mexannyeckue Koyue0aHus ¥ BOJTHBI
l'apMonmnueckue konebaHus, SHEPTHUsT
rapMOHHYECKHUX KoJieOaHuH.
5 3aryxatomue KoJsebanus. | VK-1 119 - |6 6
Beinyxknennble kosnebanus. Pesonanc. | OIK-1
Bounbl B yIpyrou cpene,
SHEPreTUYECKUe XapaKTePUCTUKHU
YOPYTUX BOJIH.




Tema.
OcHoOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTEeHI[UH

CemecTtp

Buabl yueOHoii padoThl,

BKJIIOYASl CAMOCTOSATEJIBHYIO padoTy
CTYAEHTOB H TPYJ0E€MKOCTh (B Yacax)

Jlexkuun

MPAaKTHUYECKOH MOJATOTOBKU
B tom uncne B hopme

IIpakTH4yeckue 3aHATUA
HDaKTI/I‘ICCKOI‘/'I IIOATOTOBKH
JlabopaTopHbie padoThI
B tom uncrne B popme
nnar(’rnqm‘r(nﬁ ITONTOTORKIA

B tom uncne B hopme

CamocrosiTeJbHas

pabora

Monexynapnas ¢huzuxa

Nneansapie rasel. Kunernueckas
TeOpHUsl Tra3oB. SIBJIEHUSI TEepeHOca B
rasax.

YK-1
OIIK-1

PeanbHble Ta3pl. YpaBHeHue Ban—nep—
Baanbca. M3orepmbl rasa Ban-nmep-
Baanbca n peanbHOro raza. Kputuueckoe
coctosiHre. Pa3oBble EPEXOABI.

YK-1
OIIK-1

Tepmoounamuxa

[leppoe Hauyano  TEPMOJUHAMHKH.
[Ipoueccsl B MIeaNbHBIX — rasax.
[uknuueckue mpoueccsl. Bropoe
HayaJio TepMOJIMHAMUKNA. DHTPOMUSL.

YK-1
OIIK-1

Tseepooe meno

Kpucrammmueckue u amopdHble Tena,
NaJILHUHN u OJIVDKHUHA MOPSIIOK.
Kpucrammueckass pemierka ©u - 0asuc.
DneMeHTapHas siuelika, ee MapaMeTphl.
Cuutbl B3aMMOJICHCTBUS B KPHCTAILIaX, UX
tumsl. JlepexTsr kpucramios. Kuakue
KpUCTaJUIBI.

YK-1
OIIK-1

10

Onexmpocmamuxa

DIEeKTpUYECKOE I0JIE€ B BaKyyMe, €ro
xapaktepucTuku. 3akoH  KyioHa.
Teopema T'aycca wu Teopema o
uupkymsinuu E. Dnekrpuueckoe moJie
B BEILIECTBE. [Honspuzanus
JUDJIEKTPUKOB.

YK-1
OIIK-1

11

Ilocmosinnbiii mok

DNEKTPUYECKU TOK, YCJIOBHUSL €rO
CYLIECTBOBaHUSI M XapaKTEPUCTUKH.
3akoH OMa i OJHOPOJHOM H
HEOJHOPOJAHOMU 1enu. 3akoH J[xoyms-
Jlenua. DIEeKTPONPOBOTHOCTh
TBEPJBIX TEN B paMKax KIACCUYECKOMU
Y KBAHTOBOM TEOPHIA.

YK-1
OIIK-1

12

Maenummnoe none 6 axyyme
MarnutHas cwia JlopeHna. 3akoH

YK-1
OIIK-1




Tema.
OcHoOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTEeHI[UH

CemecTtp

Buabl yueOHoii padoThl,
BKJIIOUYAsl CAMOCTOSAITEJIbHYI0 padoTy
CTYAEHTOB H TPYJ0E€MKOCTh (B Yacax)

Jlexkuun

B tom uncne B hopme

HpaKTH‘ICCKOﬁ IIOATrOTOBKN

IIpakTH4yeckue 3aHATUA

B tom uncne B hopme
PAKTHYECKOH HOJITOTOBKU

JlabopaTopHbie padoThI

B tom uncrne B popme
ONAKTUUSCKOU TIOOTOTORKIU

CamocrosiTeJbHas

pabora

buo-Cagapa-Jlamnaca. 3akon Amrepa.
B3anmoneiicteue IapajuIeIbHbIX
TOKOB. 3aKOH ITOJIHOTO TOKa. SIBieHune
JNIEKTPOMAarHUTHOW HMHIYKUMU. 3aKOH
QDapanes. [IpaBuiio Jlenna.
NHIyKTUBHOCTh KOHTYpa. OHeEprus
MarHUTHOTO TOJIS.

Mazcnumnoe none 6 gewjecmee
Hamaranuyennoctr Beniectsa. Buabl
Mmargetukos. CBoiicTBa J1Ha- H
MapaMarHeTUKOB. CaoiicTBa
(heppoMarHeTuKoB. Temnepatypa
Kropu.

13

Onexmpuueckue Konebanusl
KomnebaTenpHblii KOHTYD, ero
ypaBHEHHUE. CobcTBeHHbIE,
3aTyXaroume u BBIHY)K/ICHHBIE
KojebaHus B K0JIe0aTeIbHOM
KOHType. Pe30oHaHC HanpspkeHud u
TOKOB.

Ilepemennvit mox

IlepeMeHHBIII TOK, €ro IapameTpsl.
ComnpoTusienue, E€MKOCTb u
WHIYKTUBHOCTH B €U MEPEMEHHOTO
TOKa. Bextopnas Juarpamma.
Nmnenanc. 3akon Oma. MoOIIHOCTE.
Koadduiment momHocTu.

YK-1
OIIK-1

14

Ypasnenus Makceenna

BuxpeBoe sieKTpHUYecKOe IMOJIE, TOK
CMEILIEHUS. Ionnas cucreMa
ypaBHeHuil MakcBemia. OTKpBITHIN
KoyiebaTenbHbIl  KOHTYp M €ro
U3JIy4CHHE. ONEeKTpOMarHuTHbIE
BOJIHBI M UX cBoicTBa. [Ilkana SMB.
['eomempuueckas onmuka

I[Ipuanun  ®epma. 3axkonel  [O.
[lonHOE  BHYTpPEHHEE  OTpa)KCHUE.

YK-1
OIIK-1




Tema.
OcHoOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTEeHI[UH

CemecTtp

Buabl yueOHoii padoThl,
BKJIIOUYAsl CAMOCTOSAITEJIbHYI0 padoTy
CTYAEHTOB H TPYJ0E€MKOCTh (B Yacax)

Jlexkuun

B tom uncne B hopme

HpaKTH‘ICCKOﬁ IIOATrOTOBKN

IIpakTH4yeckue 3aHATUA

B tom uncne B hopme
PAKTHYECKOH HOJITOTOBKU

JlabopaTopHbie padoThI

B tom uncrne B popme
ONAKTUUSCKOU TIOOTOTORKIU

CamocrosiTeJbHas

pabora

Bomokonnas onrtuka. TOHKHE JIMH3BI.

15

Bonnoeas onmuxa

CseroBple  BOJHBL. KOrepeHTHOCTS.
WnTepdepennus,
UHTEPPEPEHIIMOHHbIE
Hudpaxmus ®penens.
IIJJACTUHKA. Judpaxuus
O®paynrogepa. JudpakuroHHas
pemerka. [losmApusanus cBerta, ee
BUBL. [loaspru3aTopsl U aHAIU3ATOPBI.
3akon Mamtoca. 3akoH bprocrepa.
OnTHYecKH aKTHUBHBIC BEUIECTBA.

CXEMBEI.
30HHas

YK-1
OIIK-1

16

Keanmosvie ceoticmea uznyuenus

AbGcomotHo yepHoe Temo (AYT),
3aKOHBI U3JTy4YEHUs AUT.
KBanTtoBanue »oSHepruv HU3Iy4eHHUS,
dbopmyna [1nanka. ['unoTesa
OiiHmreiitHa. Baemnuit Gpotorddekr.
Dddext Komnrona. /[aBnenue ceera.

YK-1
OIIK-1

17

Bonanosvie ceoiicmea mukpouacmuy
Bousnsl ne bpoitns. CooTHolieHne
HeonpeaeneHHocTel I eizenoepra.
BonnoBas QyHkius u ee puznyeckuit
cMmblci. YpasHenue lllpenunrepa.
Amom Pesepgooa-bopa. uzuka
amomoe

OmnsiTe Pesepdopaa mo paccestauro.
SAnepuas monens atoma. [loctynaTsl
Bbopa. DnexkrpoHHas KoH(pUryparus
atomoB. [Ipunmun Ilaymnu.
Bszaumooeticmseue MU ¢ amomamu
CnoHTtanHoe u BBIHYKJIEHHOE
n3nyueHue, obmas cxema OKIT,
CBOMCTBA JIA3€PHOTO U3ITyYEHUS.

YK-1
OIIK-1

18

Amommuoe  a0po.
yacmuybl
Hyknonnass Monenb spa. DHeprus

OnemenmapHvle

YK-1
OIIK-1




Buabl yueOHoii padoThl,
BKJIIOYASl CAMOCTOSATEJIBHYIO padoTy
CTYAEHTOB H TPYJ0E€MKOCTh (B Yacax)
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CBS3M U yCcTOMYMBOCTH siapa. Jledekr
Macchl. PagnoakTHBHOCTD.
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areMeHTapHbIX YacTull. CoBpeMeHHast
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CrangapTHasi MOJIEIb.
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6 Ilepeyenbr  y4eOHO-MeTOAMYECKOI0  o0ecrnevyeHMsl  JJIA
CAMOCTOSITEJIbHOM PA00THI 00YYAKIIUXCH MO TUCHHUILUIHHE

MeTtoaudeckue yKa3aHMs JJIsS CaMOCTOSTEIIBHON paboThI

1. Crapoctuna M.A. Kpatkwmii xypc ¢u3ukun qig  6akaaaBpoB
[OnexTpoHHBIA pecypc]: yueOHOe mocodme/ Crapoctuna WM.A., bypmosa E.B.,
CanbmanoB P.C.— DnekTpoH. TekcToBble maHHble.— Kazanb: KazaHckuii

HaIIMOHAJILHBIA MCCIICAOBATEILCKUIN TEXHOJIOTHYECKU yHUBepcuTeT, 2016.— 364
c.— Pexum moctyma: http://www.iprbookshop.ru/79312.— 35BC «IPRbooks», mo
MapoIio.

2. 3Besguna, H. A. MonekynspHas ¢usuka. TepMmogmHamuka: ydeOHO-
METOMYECKOe MOCOOMEe MO BBHIMOJHCHUIO WHANBUAYATbHBIX TOMAITHUX 3aJaHuN
no ¢usuke/H. A. 3Be3guna, H. b. Ilymxkapesa, I'. B. Cakyn. — ExkarepunOypr:
VYpansckuit penepanpubii yausepcuret, ObC ACB, 2015. — 44 c. — ISBN 978-
5-7996-1394-5. — TeKcCT: AJIEeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs CHUCTEMA
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/68260.html.

3. [IpakTrueckoe pyKOBOJCTBO MO OPTaHU3AIMHI CAMOCTOSTEIHHOU PaOOTHI
CTYJIEHTOB TIpH n3ydeHnn qucruiuinabl «Dusuka». — Kpacnomap: Kyol'AY, 20109.



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

— 52 ¢.Pexxum nocryna:https://fdo.kubsau.ru/my/.

7 @D oH OLEHOYHBIX CpEeaACTB AJIA IIPOBCACHUA l'[pOMe)KyTO‘IHOﬁ

arTrecranmumn

7.1 IlepeyeHb KOMIETEHIHII ¢ YKa3aHHeM 3TanoB uX GopMHpPOBaHUSA B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa

Otansl GOPMHUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIINH M0 JUCIUTUINHAM,
npakThkam B nponecce ocsoerust OIIOIT BO

YK-I1.

Crioco0eH OCyLIECTBIATh IOUCK, KPUTUYECKUI aHalu3 M CHHTE3 HH(QOpMaIUH,

IIPUMCHSTH CHUCTEMHBII noaxoa Iy peICHUA MOCTABJICHHBIX 3a1a4

1 Xumust
1 WNnxenepuas rpaduka

1,2 ®dusnka

1,2, 3 MaremMaTHKa ¢ dJIEMEHTaMH CTATUCTUKHN

1,2 Odunocodus
2 DNEKTPOTEXHUKA, IIICKTPOHUKA M aBTOMATHKA
2 TeopeTnueckasi MexaHHKa
3 ConpoTHBIICHHE MaTEPHAJIOB
6 AHanu3 MpoIeccoB MPUPOIO00O0YCTPONCTBA U BOJAOIIOIH30BAHMS
8 OCHOBBI MATEMAaTUYECKOTO MOJICTTHPOBAHUS
8 I[TonroToBka K  mpoueaype  3aliuThl MW 3allATa  BBITYCKHOH

KBaTM(UKAITMOHHONW PaObOThI

OIIK-1.CrocoGeH y4acTBOBaTh B OCYIIECTBICHWN TEXHOJOTHYECKUX IMPOIIECCOB MO0 WH)KEHEPHBIM

M3bICKAaHHSIM, TTPOCKTUPOBAHUIO, CTPOMTEILCTBY, SKCIUTyaTalldM PEKOHCTPYKIUH  OOBEKTOB
IIPUPOI000YCTPOMCTBA M BOJIOIOJIH30BAHHUS
1 HNnxenepnas rpaduka
1,2 dusuka
2 DJIEKTPOTEXHUKA, IJICKTPOHUKA U aBTOMATHKA
2,4,6 VYyeOHas mpakTHKa
2,4 N3bIickaTenbCcKas MpakTUKa
3 WuxeHepHbIe KOHCTPYKIIUU
3 I'eon0rus ¥ rUAPOreOIOTHS
4 MexaHKKa TPYHTOB, OCHOBaHUS M (DyHIAMEHTBI
4 CtpouTtenbHbIe MaTepUAIbI
4 I'uaposiorus 1 METeoPOIOTr st
6 NnxeHepHble U3BICKAHUS
6 O3HakoMuUTeNbHAS TPAKTUKA
8 [ToaroToBka K mporierype 3aiiThl U 3aIIUTa BBITYCKHOM

KBaJIM(PUKALIMOHHOMN pabOThHI

7.2 Onucanue nokasareJjei u KPUTCPHUEB OLICHUBAHUSA KOMl'[eTeHIII/Iﬁ Ha
Pa3/IMIHBIX dTAallax ux (l)OpMPIpOBaHI/IH, onucanme MKaJdbl OHCHUBAHUSA

[Inanupyemsle

YpoBeHBb OCBOEHHUS
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pe3yabTaThl CPEJICTBO
HEYJIOBJIETBO
OCBOEHUS yJOBJIETBOPH-
PUTENIBHO
KOMITETEHIIUU TEILHO X0pOo1LIOo OTJINYHO
(MUHUMAIBH . o
(MHIMKATOPBI Ll He (MUHUMAITBHBI (cpenuuit) (BBICOKUIA)
JOCTUKEHHUS 1 IOPOTOBBIi1)
JOCTUTHYT)
KOMIIETEHIMH)
YK-1. CnocofeH ocymecTBJIATh IOUCK, KPUTHYECKMI aHAJIW3 M CHHTe3 HHopmanum,
NPUMEHSATh CHCTEMHBII MOAXO0/ /15l pellieHHsl MOCTABJIEHHBIX 32124
Nupnkaropel
JOCTUXKEHUS
KOMIIETEHIIUH:
YK-1.1 YposeHb MuHuManbHO | YpOBEHb YpoBeHb KontponsHas
— Ananusupyer | 3HAHWM HWKE | JOIYCTUMBIN | 3HaHWUU B 3HaHUH B paborTa.
3a7a4y, BBIAENSAS | MUHUMAJbHEL | YPOBEHb o0beme, obbeme, JlaGoparopnast
ce 0a30BbIe | X 3HaHI/II>'I, COOTBETCTBYIO COOTBCTCTBY pa60Ta.
cocTapnsone, | TPCOOBAaHMUM, | JOMYIICHO ieM IOLIEM TecTsl.
OCYIIECTBISET I/IMe6J'II/I MECTO MHOFO6 nporpamme nporpaMmme Pedepar.
EKOMIIO3HLIHIO rpyobie HerpyObIX MOJATOTOBKH, noaArotoBku, | Jdoxman.
sanaum OILINOKH. oIrndoK JOTTYIIIEHO 6e3 ommbok. | Bompockr
VEK-1 2 [Ipn [IponeMOHCT | HECKOIBKO IIponemMoHCT | K 3a4ery.
H‘ pelieHnu PUPOBaHBI HerpyObIX PUPOBaHBI Bompocsr
B axomT M| crapmapTHBIX | OCHOBHBIC OLINOOK. BCE K 9K3aMEHY.
KpUTHICCKA 3a/1a4 He yMEHHS, [TpoIEMOHCTP | OCHOBHBIE
aHAIIN3UPYCT MPOJIEMOHCTp | PEIIEHBI UPOBaHbI BCE YMEHUA,
HH(opMalHIo, HUPOBaHBI TUTIOBBIE OCHOBHBIE peLIEeHBI BCEe
HE00X0AUMYIO OCHOBHBIE 3aJ1auu. YMEHHUS, OCHOBHBIE
IS peIICHUS | YMCHUS, Nmeercs pELICHBI BCEe 3aJ1auu ¢
MOCTABJICHHOM HMEJIM MECTO | MUHUMAJIbHbI | OCHOBHBIE OTJICJIbHBIMHU
3a/1a4M. rpyobie it Habop 3aJa4u ¢ HECYIIECTBEH
VYK-1. 3 OLIMOKH, HE | HAaBBIKOB JUIsl | HErpyObIMHU HBbIMHU
_ Paccmarpusaer | IPOAICMOHCTD | pEIICHHS omuoOKamu, HEJl0YeTaMH.
UPOBaHbI CTaHJApPTHBIX | npoaeMoHcTpu | [IponemoHcT
BO3MOJKHbBIE P ap poa p Poa
6a30oBbIe 3aja4 c POBaHBI PUPOBaHbI
BapHUaHTHI
HaBBIKU HEKOTOPbIMU | 6a30BbIe HaBBIKU IIPU
peleHus 3aj1auu,
HeJlloueTaMM | HaBBIKU IIpU peLeHnu
OLlCHHBAsA ux peLeHnH HECTaHJapTH
AOCTOMHCTBA M CTaHJAPTHBIX | BIX 33724
HCOOCTAaTKU. 3a/1a4
YK-1.4
I'pamortHo,
JIOTHYHO,
apryMEHTHPOBaHH
0 dhopmupyet
COOCTBEHHBIE
CYXXACHUA u

orieHkd. OTinyaer
(hakTBl OT MHEHHH,
WHTEpIpeTanui,
OLIEHOK M T.I. B
paccyXIeHusX

JIpYTHX
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[Inanupyemsle
pe3yIbTaThl

OCBOCHU

KOMITETEHIIUI
(MHIMKATOPBI
JOCTUXKEHUS
KOMIIETEHI1H)

YpoBeHb OCBOEHHUS

HEYJIOBJIETBO
PUTENIBHO
(MUHUMANBH
bIi HE
JOCTUTHYT)

YJIOBJIETBOPHU-
TEJIbHO
(MUHUMATEHBI
1 TOpOroBBbIil)

XOPOILO
(cpennuii)

OTJINYHO
(BBICOKUIA)

OreHoynoe
CPEICTBO

Y4aCTHHUKOB
JIESTEIIbHOCTHU

YK-1.5
Ompenemnser
OllCHUBACT
MOCIEACTBUS
BO3MOXKHbIX

pellIeHnit 3a/1a4u.

n

OIIK-1. CnocoGeH y4acTBOBATh B OCYLIECTBJICHUH TEXHOJIOTHYECKUX MPOLECCOB M0 MH:KeHEPHbIM

HU3bICKAHUAM,

MPOCKTHPOBAHUIO,

CTPOUTEJIbCTBY,

NPUPOI000YCTPOICTBA M BOIOIOJIH30BAHUS

IKCIUIYaTALUM PEKOHCTPYKUUH 00beKTOB

OIIK-1.1

Hcnons3zyeTmeTo

JbLyTIpaBiie-HUs

mporeccamu
obnactu
WH)KEHEPHBIX
U3BICKaHUH,

B

MIPOEKTUPOBAHMS,

CTPOUTCIILCTBA,

JKCIUTyaTalluul |
PEKOHCTPYKIIMHO

OBEKTOB.

OIIK-1.2

- Pemaer
3aJIa4H,
CBSI3aHHBIC C
yIPABJICHUEM
MpoIEecCaMu B
o0OacTu
WMH>KEHEPHBIX
HU3BbICKAHMH,

IMPOCKTUPOBAHN,

CTPOUTENBCTBA,
9KCIUTyaTaluu 1
PEKOHCTPYKIUH

00BEKTOB

pUPO1000yCTPO

WCTBa U

BOJOIIOJIB30BAHU

s Ha OCHOBC

YpoBeHb
3HAHHUI HIDKE
MHHUMAJIbHBI
X
TpeOOBaHUH,
HAMEITH MECTO
rpyobIe
OIITNOKH.
IIpu
penieHuun
CTaHJIAPTHBIX
3a7a4 HE
MIPOJIEMOHCTP
HUPOBaHbI
OCHOBHBIC
YMEHHS,
HUMEIIH MECTO
rpyobie
OIINOKHU, HE
MIPOJICMOHCTP
HUPOBaHbI
0a30BbIC
HAaBBIKU

MunnMaabpHO
JOTTYCTUMBIN
YPOBEHb
3HAHUM,
JIOTTYILIEHO
MHOTI'O
HErpyObIX
OIINOOK
[IponeMoHcT
pUpOBaHBI
OCHOBHEIC
YMEHHS,
pellIeHBI
THITIOBBIE
3aJ1a49H.
HNwmeercs
MHHHUMAaJIbHEI
i Habop
HaBBIKOB JIJISI
pelieHus
CTaHJIapTHBIX
3aja4 ¢
HEKOTOPBIMHU
HEeJI0YeTaMH

YpoBeHb
3HAHUU B
o0BeMe,
COOTBETCTBYIO
ieM
nporpamme
MOJATOTOBKH,
JOTTYILIEHO
HECKOJIBKO
HErpyObIX
OIHOOK.
[IponemoHcTp
UPOBaHbI BCE
OCHOBHBIE
YMEHHS],
pelleHbI BCce
OCHOBHBIE
3a/1auu ¢
HErpyObIMH
oIINOKaMH,
POJIEMOHCTPH
pOBaHbI
0a3oBbIC
HABBIKU TPU
pelieHnn
CTaH/IAPTHBIX
3a/aq

YpoBeHb
3HAaHUH B
o0neMe,
COOTBETCTBY
FOIIIEM
porpamMmme
IMOATOTOBKH,
0e3 OIIOOK.
[IponemoHcT
PUPOBAHBI
BCE
OCHOBHEIC
YMEHHUS,
pelIeHbI BCe
OCHOBHEIC
3aJIauM C
OTACIBLHBIMHA
HECYILIECTBEH
HBIMH
HEeJ0YeTaMH.
[IponemoHcT
pUPOBaHBI
HAaBBIKU MPU
perieHnu
HECTaHJapTH
BIX 3aJ1a4

KoHnTtposbHas
pabora.
JlaBoparopnas
pabora.
TecTsl.
Pedepar.
Joxknan.
Bomnpocsl

K 3a4ery.
Bomnpocsl

K SK3aMEeHY.
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[Lmanupyemsbie YpoBeHb OCBOEHHUS
pe3ynbTaThl

HEYJIOBJIETBO
OCBOCHIA g YAOBJIETBOPHU- OueHo4Hoe
KOMITIETEHIIUU PHUTEIBHO
TEILHO XOpO1LO OTJINYHO CPEICTBO
(MHMKATODBI (MUHUMAJTBH . o Y
A P L 1o (MMHUMAIBHBI (cpenuuit) (BBICOKUIA)
AOCTHIKCHUA 1 TOpOroBBbIil)

KOMIICTCHIIIH ) JIOCTUTHYT)

HCIIOJIb30BAHUSA
€CTECTBCHHOHAYY
HBIX 1
TCXHUYCCKUX
HayK IIpHA
coOJIIoIe NN
SKOJIOTHYECKOM B
HpOI/I?;BO)ICTBCHH
on
0E€30IIaCHOCTH.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIM HHbIE MaTepuaJbl,
Heo0XoauMble JJsl OLleHKH 3HAHWiIl, YMeHHMi, HABBIKOB, XapaKTepU3YIOUIUX
Tanbl (pOPMHUPOBAHUS KOMIIeTeHIIMIA B mpouecce ocsoenuss OITIOII BO

KoMmnereHumsi: crioco6eH OCYIIECTBISATh MOUCK, KPUTHYCCKUM aHAIN3 U
CUHTe3 HUH(pOpMAIIMU, TPUMEHSATh CHUCTEMHBIM TOAXOJ IS  pEIICHUs
nocraBieHHbIX 3a1a4 (YK-1).

Bomnpochel k 3auery:

1 Kunemarnyeckoe onmcaHne MEXaHMYECKOTO JIBHKEHUS: CUCTeMa OTCUéTa, TPAeKTOpHs,
MyThb, IEPEMEILIEHUE, CPEAHSSI U MTHOBEHHAs! CKOPOCTh, YCKOpeHHE. XapaKTePUCTUKH
MPSIMOJIMHEHHOTO PaBHOMEPHOTO M PaBHONEPEMEHHOTO JIBUKECHHUS.

2 Kunemarunka BpamarensHOro JBUKEHHS. YTIIOBOE MepeMelleHue, CKOPOCTh U YCKOPEHHE.
CBs3b TMHEMHOW CKOPOCTH C YyriI0BOM. PaBHOMEpHOE JBUKEHHUE IO OKPYKHOCTH: TIEPUOI,
yacToTa. XapakTepUCTUKH PAaBHOTIEPEMEHHOTO BpalIaTeIbHOTO JIBUKEHUSI.

3 WNuepunanpHblie 1 HeMHepUUaIbHbIE CUCTEMbI 0TcYeTa. OCHOBHbIE 3aKOHBI JMHAMUKH
Herotona. YpaBHeHue IBIKEHUS] B HEMHEPIIUAIBHON CHCTEME.

4 NMiynbc 9acTUIBl 1 MEXaHUYECKOH crucTeMbl. OTKPBIThIE H 3aMKHYThIE CUCTEMBI. 3aKOH
COXpaHeHus uMmIysbca. LleHTp macc (MHepLHK) CHCTEMBbI. Y paBHEHHE IBUKEHHUS LIEHTpa
Macc.

5 Cunbl B Mexanuke. Cuiia TpaBUTAIMOHHOTO PUTSHKEHHUSI, CUJla TSHKECTH, Bec. ChIlbl
TPEHHUS.

6 Yupyrue cunsl. HopmanbHblie v kacateiabHble AeopMaliy U HaIpsDKEHUS B TBEPIOM
Tene, MoAynu yrnpyroctu, koddduiueHt [lyaccona. Jlnarpamma HanpspkeHHid. 3aKoH
I'yka. [loTenuuanpHas sHeprUs yrnpyroaeGopMiupoBaHHOTO Tea.

7 MOMEHT UMITyJIbCa YAaCTULBI U CUCTEMBI YaCTULl. MOMEHT CHUJIbl. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUs1 MOMEHTA UMITYJIbCa B 3aMKHYTOM CUCTEME.

8 PaGota nepemerieHus: MaTepuanbHONH TOYKU MO KPUBOJIUHEHHOMY MTyTH. MOIITHOCTB.
Kunernueckas u noteHuuanbHas sHeprusi. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIE CUJIBI.
[ToTeHuManpbHOE M HEMOTEHIMAILHOE TI0JI€ CUJI. 3aKOH COXPAHEHUS MOJTHOM
MEXaHUYECKOM IHEPTHUU.

9 AOGCOTIOTHO TBEPJOE TENIO, YPAaBHEHUS IBMKEHUS U PAaBHOBECHS TBEPAOTO Tesna. MOMEHT
unepuuu. Teopema llIteitnepa. OCHOBHOE ypaBHEHHE TMHAMHUKHU BpaIlaTeIbHOTO
nBrkeHus. Kunetuyeckast SHEpTHs Bpalllalolierocs Tena.
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11
12

13

14

15

16

17

18

19

20

21

22
23

24

25

26

27

Iapmonmydeckue KoaebaHus U UX XapakTepucTuku. Kunernyeckas, moTeHIIMAIbHAS U
TIOJTHASI SHEPT Ul TAPMOHUYECKUX KOJICOaHUH.

3aryxarmoiue KojaeOaHus U UX XapaKTepUCTUKUA. BbuIHYXIeHHbIe KoeOanus. Pe3oHaHc.
CriernanbHasi TEOpUSI OTHOCUTEIBHOCTH: TOCTYJIAThHl DUHIITESHHA U TIpeoOpa3oBaHuUs
JlopeHna, cieCcTBUS U3 HUX: OJHOBPEMEHHOCTD, ITUTEIILHOCTh COOBITHI, JUTMHA TEI B
pa3HbIX CUCTEMAX OTCUETA, CI0KEHHE CKOPOCTEH.

PenstuBucTckas TMHaMHKa: PEIATUBUCTCKUM UMITYJIbC, SHEPTHS, UX CBsI3b. OCHOBHOE
ypaBHEHHUE PEIATUBUCTCKON JUHAMUKU. 3aKOH B3aMMOCBSI3M MacChl U sHEpruu. Macca u
SHEPTHUsl TIOKOSI.

OO6mue cBoiCTBa Ta30B M KHUAKOCTEH. Pacipenenenue napieHus B MOKOSIIMXCS ra3ax u
KUIKOCTAX. 3akoH [lackans u Apxumena.

IM'uapoauHamMuKa JKUIKOCTH, METO/IbI ONMCaHus. JIMHUM TOKa U TPYOKH TOKa.
Hecxxumaemas xuakocts. MneanbHast )KUAKOCTb. Y PaBHEHUE HEPA3PBIBHOCTU CTPYH.
VYpaBHenue beprymu.

Bsizkas sxuakocts. Cuisl BHYTpeHHETO TpeHus. JlamuHapHOe U TypOyJIeHTHOE TeUCHHUE.
Uucno PeitHonbaca. [IBrkeHHe Te B )KUJIKOCTSX: CHIIa J0O0OBOIO COMPOTUBIIEHUS,

MO TbeMHas CHJIA.

Makpockonuueckne cucTeMbl. CTaTUCTHYECKOE B TEPMOIMHAMHYECKOE OMMCAHNE
MakpocucteM. OCHOBHBIE MPECTaBIEHUS MOJIEKyJIIpHO-KuHeTHueckoil Teopun (MKT)
ra3zoB. OcHoBHOe ypaBHeHHEe MKT. MoseKkyisipHO-KHHETHYECKOE UCTOJIKOBAHUE
TEPMOAMHAMUYECKOM TeMIIEpaTyphl U JaBICHUSI.

WneanbHblil ra3. YpaBHEHUE COCTOSTHUS UACATBHOTO raza. JKCIEPUMEHTAIbHBIE Ta30BbIE
3aKOHBI.

UYucno cremnenei cBO0OIbI. 3aKOH paBHOpACIPEICICHUS SHEPTUH 110 CTETICHSIM CBOOOIBI.
CpenHsisi SHEPTUsi MHOTOATOMHOM MOJIEKYIIbI.

Pacnpenenenne Makcgeiia MOJIEKYJ 110 ckopocTsiM. Pacnipenenenue bonbsiimana.
bapomerpuyeckas popmyia.

SBnenus nepenoca B razax. uddysus. TermonpoBoanocTts. Bs3zkocts. MonekymsipHo-
KMHETUYECKasi MHTEpIPETALUs SBJICHUN NTEpEeHOCca B ra3ax.

Peanbuble ra3el. YpaBuenue Ban—aep—Baansca. Kputnueckoe cocrosnue.

TBepnoe cocrosiHue BeniectBa. Kpucrtamnnueckue u amopgHbie Tena, JalbHUN U ONMKHU I
nopsiiok. Kpucrannnyeckas penierka u 0azuc. JjaeMeHTapHas siueika, ee mapameTpsl.
TuIbl KPUCTAIUIOB B 3aBUCUMOCTH OT BHJIa YaCTHI] B y3JIaX PEIIETKH U UX
B3aUMOICHCTBUH.

TepmoanHamMuueckas CUCTEMA, TAPAMETPHI COCTOSHUSA, TEPMOIMHAMUYECKOE PABHOBECHE.
Buyrpennsia sueprus cucteMsl. [lepBoe Havyaio TepMOJIMHAMUKH.

Huknuyeckue nporieccol. Pabota nukna. O6patumeie 1 HeOOpaTHUMbIE TPOIECCHI.
Tennoseie apurarenu. K11l TermmoBoro apurarens.

Huxn Kapro. KITJI mukna Kapro mist maeansHoro ra3za. O6parumocts nukiia KapHo.
Bropoe Hauano TepMogMHAMUKH.

DHTpOIUS UACATHFHOrO raza. JHTPOMUS Kak (PYHKIUS COCTOSHUS, €€ CTATUCTUYECKOE
TonkoBaHue. Popmyia boisbimana.

3aIIaHl/lﬂ JJId IIPOBENECHHUA 3a4YeTa:

ABTOMOOMIIH TpOEXaa TPeTh MyTH cO CKOpocThio v1 = 60 km/4. Jlanee %4 octaBmierocs
BPEMEHHU OH €Xall CO CKOPOCThI0 02 =50 KM/4, a 3aTeM JBUTAJCS CO CKOPOCTBIO 3=
90 xm/4. HaiiTu cpesHIo CKOPOCTh < 0 >aBTOMOOWIIS HA BCEM ITYTH.

MatepuanpHas TOUKa [BIDKETCS B IUIOCKOCTH X) COTJIACHO ypPAaBHEHHSAM X =
A1+Bit+Cit?n y = A+ Bot + +Cat?, ne Bi=7m/c, C1 = -2 M/c?, Bo= -1m/c, C2=0,2 m/c?.
OnpenenuTh MOAY/IH CKOPOCTH U YCKOPEHHUS TOUKH B MOMEHT BpeMeHHt= 5c¢.
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10.

11.

12.

13.

14.

15.

Teno Opomeno noa yriioM a = 30° K TOPU30OHTY ¢ HaYaIbHON CKOPOCTHIO 1p = 20 m/c.
[Ipenebperasi cOnpOTUBICHUEM BO3/yXa, ONPEACTHTb CKOPOCTh Telld, HOPMAJIbHYIO U
TAHI'€HLMAJIBHYIO COCTABJIAIOIINE YCKOPEHHUS M PaJuyC KPUBHU3HBI TPACKTOPHUH uepe3
Bpems t1 = 05 C mocne nHauvana paBwkeHus. — Haiftu ypaBHEHHE TpaeKTOPHH
JBUKEHUSITENA.

Bapaban cemapaTtopa pamgmycoM R = 0,25 M Bpamaercs mo 3akony p=A+Bt+Ct?, rae 4
= 2,5 pax, B = =0,8 pawc; C = 0,15 pam/c®. Onpenenurs TaHIEHIMANBHOE d,
HOPMaJIbHOE @n W IIOJHOE€ @ YCKOPEHHs] TOYEK Ha MOBEPXHOCTU OapabaHa B MOMEHT
Bpemenu t= 10 c.

CMech CBHUHIIOBBIX JpoOMHOK ¢ quamerpamu i = 1 MM u d2 = 3 MM omycTiiin B 0ak ¢
riuiepuHoM Beicotord h= 1 m. Hackosibko mozxe ymaayT Ha JHO JAPOOWHKH MEHBILETO
JTUaMeTpa 1o CpaBHEHUIO C IpoOMHKaMH OoJibiero auamerpa? JlumHamudeckas BSI3KOCTh
rimuepuHa = 1,47 Iarc.

Onpenenutb CKOPOCTh » MYNH, €CIM OTKJIOHEHHE OT MHILIEHHU IpPU CTpeabde BAOJb
MepHarMaHa cocTasisieT 6,2 cM BIpaBo OT LeHTpa. PaccrosHue 1o mumenu S = 900 M,
cTpensba Tpou3BOAUTCA Ha mHpoTe ¢ =54°. CKOPOCTh IMy/IH CUUTATH TIOCTOSHHOL.

[Tynst maccoit 9 1, neTsmas TOpUu30HTAIBHO €O CKOpoCcThIo 600 M/c, MpoOUBaeT BUCAIINMA
Ha HUTH Opycok Maccoi 140 T, BCIeACTBUE YET0 CKOPOCTH MYJIM YMEHBIIIAETCS B IMOJITOpA
paza. OnpenenuTh KOJIMYECTBO TEIJIOTHI, BbIICIUBIIEECS MIPH Yaape.

[Map u chepa 0AUHAKOBOTO paguyca U MacChl CKaThIBAIOTCS M0 HAKJIOHHOM IMJIOCKOCTH C
OJINHAKOBOH BbICOTHL. CKOPOCTh Kakoro Teja OyaeT 0oJiblie B KOHIIE ITYTH U BO CKOJIBKO
paz?

CranpHOl mapuk maccoil m = 20 T MoJIoKeH Ha NPY)XKUHHBIE Bechl Maccod M = 40 r.
[Ipu »TOM dUamika BECOB OTKJIOHWJIACh Ha Xo = 3 cM. Omnpenenutb MaKCUMAJIbHOE
MOKa3aHUE BECOB, €CITU IAPUK OPOCUTH Ha BeChl 0€3 HAYaIbHONH CKOPOCTH C BBICOTHI h =
40 cM | mociie yaapa OH HMOANPBITHYN Ha BbICOTY hi= 17 cM. Yaap cunraTh abCOIOTHO
YHpYTuM.

B nmHe cocyma umeercst otBepcTre auamerpom Oi. B cocyne Boja mojaiep:kuBaeTcsi Ha
noctossHHOM ypoBHe h. CuuTasi, 4To cTpys He pa3OpbI3ruBaeTCs U mpeHeOperas CUiaMu
TPeHHUsI B JKUAKOCTH, ONPENCIUTh JAUaMETp CTPYH, BBITEKAIOIIEW W3 CcocyAa, Ha
paccrostaun h1= 2h ot ero ana.

3a Bpemst t =1 g uepe3 TpyOy auamerpom d = 40 cMm mpokaduBaeTcs ra3z maccoir m = 15
Kr. Jlunamudeckas Bsa3kocTb raza 7= 10 Ila c. Ecin 3a XxapakTepHslii pasMep NPUHATH
IraMeTp TpyObl, TO KpUTHUECKOE 3HaueHue uucia PeitHonmpaca Reqy U1 JaMHUHApHOTO
TeyeHus raza pasHa 2000. Onpenenure xapakTep TEUSHHUs rasa.

Havanphas ¢asza rapmonudeckoro kosnebanusi paBua 0. [Ipu cmemenuun x1 = 2,4 cM OT
MOJIOKEHUSI paBHOBecHA Tena Maccoil 50 T ckopocTh Tena v1 =3 cM/c, a IpU CMEIIeHU!
x2 = 2,8 cM ero ckopocth 01=2 cM/c. HaiiTu aMImuutyay u nepuoj 3Toro kosnebaHus, a
TAKKe TIOJHYI0 MEXaHUUYECKYIO DHEPTHIO.

DHeprus 3aryxarolux KoJeOaHWi MasTHUKA, NMPOUCXOMAALIMX B HEKOTOPOH cperde 3a
Bpems t = 1,5 MuH, ymenpmmiace B N = 75 pa3. OmnpenenuTb KO3PPHUIHEHT
CONIPOTHUBIIEHUS ' Cpe/ibl, eciii Macca M MasaTHHKA paBHa 200 r.

Cocyn pasnieneH nmeperopoJkamMu Ha TpU 4acTH, 00beMbl KOTOPHIX paBHBI Vi, V2,V3 u B
KOTOPBIX HAXOJATCS ra3bl IPU AABICHUSAX p1, p2U p3 COOTBETCTBEHHO. Kakoe naBiieHue
B COCYJ€ YCTaHOBMTCS IIOCIIE€ YJAJEHUs IEPErOpoJOK, €CIM TeMIleparypa IMpH 3TOM
ocTajach HEM3MEHHOM ?

Bapometp B xabune neTsiiero BepToiieTa mokaspiBaeT aasieHue p = 90 klla. Ha xakoit
BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOM IUIOIAaKe OapOMETp MOKa3bIBAN JaBJICHUE po
= 1 arm? CunTarh, 4TO TeMrepaTypa Bo3ayxa papHa 17 °C u He u3MeHsieTCs ¢ BBICOTOIA.
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16.

17.

18.

19.

20.

Kucnopon, 3anumaBmmii o6bem Vi =1 1 pu naBinenuu pi1 = 12 atM, agumabaTuyecKku
pacmmpwics a0 oowsema Vo = 10 1. Onpenenuts paboTy A paciimpeHus rasa.

Azot, 3anumaBmuii 00beM V1 = 1 1 nox naBnenueM pl = 2 arMm, pacmmpuics J0
obvema V2 = 28 1. Onpenenutb pabOTy pacUIUpEeHUs ra3a, eclid pacimpenue uaer 1)
M30XOPUYECKH; 2) N30TepMUUecKH; 3) n3obapudecku; 4) ammabarno. Kak cooTHOCSTCS
9TH paboTHI?

Haiitu wu3meHenme dSHTpormuu npu Harpesamuu 100 r Bomsr o 0 mo 100° C wm
MOCJIEYIOLIEM IIPEBPAILIEHUH BObI B IIap TOU e TeMIIepaTyphl.

Onpenenutp yncio N aTOMOB, NPUXOAIIUXCS HA OJIHY JIEMEHTApPHYIO A4YeiiKy, epBOe
KOOPJIMHAIMOHHOE 4YMCI0 N1 (Yucio Onmkallimx aToMoB) W paauyc I1 MEepBOM
KOOPJIMHAIIMOHHOM ceprl (paccTosHUE MEX Ty OJIMKalIIMMKU aTOMaMM) JUIsl pEIETOK CO
crpykrypamu 11K, OLIK, I'lTK, BLIK.

AnnoTtponHas MoauduKkanus o-xeneza umeer ctpykrypy OLIK ¢ mocTosiHHON pernieTku
ai= 2, 86 A, y-xenesa — crpykrypy I'LIK ¢ a2 = 3,56 A. Onpenenuts OTHOCHTEIBHOE
M3MEHEHHE TUIOTHOCTH JKeJle3a IIPU MEPEX0/Ie €ro U3 o- B Y-MOAUPUKAIIHIO.

TecTsl 1151 NpOBeeHUA 3a4eTa:

IIo JAUCIHUITIINHEC «Du3uKa» npeaAyCMOTPCHO IPOBCACHHUC KOMIIBIOTCPHOI'O

TecTUpoBaHMs. TecTOBbIC 3aJaHus MO0 AUCIUIUIMHE «DHU3HMKa» BKIIOUEHBI B 0azy
TECTOBBIX 3aaHui «DPu3KMKa» B KOHCTPYKTOPE TECTOB aJAalITUBHOW CTPYKTYPHI
tectupoBanuss (ACT) m wummerorcs B Haimuumu B lleHTpe wWHOOPMAIMOHHBIX
texHosioruit Kyol'AY.

[Tpumepsl TECTOBBIX BOIIPOCOB

|. Mexanuka

S: MexaHnka U3y4aer...

-1 IBIDKEHUE TeJl C yUeTOM MPUYHH, BHI3bIBAIOIIUX JBUKCHHE

-1 pa3IuYHbIE BUIbI MEXaHUYECKOIO JBIKEHHs 0e3 yueTa IPUYUH, BHI3BIBAIOIIUX 3TO JBUKCHHE
-1 YCIIOBUS PaBHOBECHS T€JI, HAXOISAIIUXCS MO AEUCTBUEM CHII

+: BUJIbI MEXaHUYECKOTO JBM)KCHUS U IPUUMHBI UX BO3HHUKHOBEHMUS

-: S: Maccoii Teaa Ha3sIBaeTCs BEJIMYHMHA, ...

: I3MepsieMast KOJIMYECTBOM BEIIECTBA, COACPKAIIEMCS B TAHHOM TeJIe
: U3MepsieMasi CWJIOW, ¢ KOTOPOH TEJI0 MPUTATUBACTCS K 3eMiie

:, I3MepsieMasi OTHOILIEHHWEM Beca JIaHHOTO BEIEeCTBa K €ro 00beMy

: SIBJISIFOIIASICS MEPOH MEXaHMUECKOTO B3aMMOICHCTBUS TEIl

+: onpezensonas HHEPIIUOHHBIC U TPaBUTAIIMOHHBIE CBONCTBA TEJ

S: Bpems paBHOMEpPHOTO JABIKEHHUS aBTOMOOWISI o MocTy anuHoi 480 M co ckopocThio 18

KM/4 paBHO...
+: 96 c-: 27 c-: 27 4-: 8640 ¢

S: BeicoTa oma npu BpeMEHHU NaIeHUU COCYIBKH 2 C MOCIe Havyala ABMKEHUS PaBHO. ..
-0 15 m+: 20 M-; 45 m-: 60 M

S: Teno nBuXkeTcs ..., €CIM CyMMa BCEX JEMCTBYIOIIMX CUJI paBHA HYITIO
-: PaBHOYCKOPEHO

- 110 OKPYKHOCTH

-1 C U3MEHEHUEM CKOPOCTH

+! IPSAMOJIMHEHHO U PABHOMEPHO WJIU TIOKOUTCS
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S: Cuna tsaru aBTromMoOmis maccoir 14 T npu npoxoxaernu 50 m 3a 10 ¢ ¢ ko3ddunuerrom

tpenus 0,05 paBHa...
+: 21 kH.-: —7xH-: 21 H-: 7H

S: Kunernueckoii sHEpruei Ha3bIBaeTCsl. . .

-: DHEPrus, 3aBUCALIAS OT B3AHMHOI'O PACIIOJIOKEHHS TEJ MIIM YacTeH Tela
-1 DHEprus Tela, MOAHATOro Hajx 3eMiel

-! DHEpPrus NaJarollero Tena

+: sHeprus, 00ycIOBIEHHAs MEXaHUYECKUM JIBU)KEHUEM Tell

S: IloTeHuuanbHast 3HEPrys MOAHATOTO OTHOCUTEIBHO MOBEPXHOCTU 3eMJIM Ha BbICOTY 20 M
Tella Maccou 3 Kr paBHa...

-1 60 Ix+: 600 Ix-: 0,15 [Ix-: 1,5 Ix

V1: Konebanust u BOJIHBI

S: T'apmMoHMYecKHMU KOJEOAHUSIMH HA3bIBAIOTCA. . .

-1 Koyie0aHWsI, COBEPIIAIOIINECS OTHOCHTEIHHO MOJIOKEHHSI PAaBHOBECHS

+: KoebaHus, COBEPIIAIOIINECS TI0 3aKOHY CHHYCa MIIM KOCHHYCa

-. BBIHYXXJICHHBIC KoJIeOaHus TeIa 101 )IeﬁCTBHeM BHEIIHEN CHJIIBI

-: CBOOOJHBIC KOJICOAHUS B PE3YJIbTATE KAKOTO-TMOO0 OTHOTO HAYAJIbHOTO OTKJIOHECHHS

S: Tlepuox koneOaHMI TOABENICHHOTO K MpyXHuHE jxecTtkocThio 0,05 H/M rpy3a maccoit 200 r
paBeH. ..
+:13 ¢ -2 25¢ -1 524 ¢ --3,1c

S: U3menenue ¢a3pl rapMOHUUYECKOTO KoJieOaHus Ha 180 rpagycoB COOTBETCTBYET...
-: MOJIHOMY MEpHOTy KoeOaHus

+: MOJIOBUHE MepHuoJia KoueOaHus

- YeTBEPTHU Nepuoja KojaedaHus

-1 JIByM IepuojiaM KoyieOaHus

S: Jmuna paguoBosHbsl 600 M COOTBETCTBYET YaCTOTE...
-: 2MI'n +: 0,5 MI'n1 - 1,5MI'g -2 6 MI'n -2 3MI'g

I1.Moaexkyasipaasi pu3uka ¥ TePMOAUHAMHKA

S: Temneparype 50 K cooTBeTcTBYET 3HaueHue TemnepaTypsl 1o Llenscuro. ..
-1 323°C +:-223°C -1 50°C - -50°C

S: Cpenusis kBagpaTuyHasi CKOPOCTh MOJIEKYJ a30Ta MPH YBEIWYEHHHM TEMIEpaTyphl rasa B 4
pasa...

-: He m3menunrcs.-: YBenuuuresa B 4 pasza.t: YBennuurcs B 2 pa3a.-: YMEHbIINUTCA B 2pa3a.

SZ BHy’TpeHHHH SHEPTUd NACAJIbHOTO OAHOATOMHOT'O I'a3a paBHa...
- 2RT/2 -: 3pT/2 +: 3pV/2 -: pVI3 - 3VT/2

SZ LII/ICJ'IO CTeHeHeﬁ CBO60,Z[I>Ii OI[HoaTOMHOﬁ MOJ'IGKYJ'ILI l'IpI/I KOMHaTHOP'I TeMnepaType paBHO. ..
- i=5+:1=3-1=6-11=1

S: Buyrpennss sneprust 2 mouieit renust npu T = 300 K pasHa...
-2 0,6 xJbx -: 0,67 xIIx -: 2,49 xJIx-: 4,98 xIlx+: 7,48 xJ]x
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S: Cogepuiennas razom padora npu noiaydeHuu 500 JK TErmaoTsl U YBETUYEHUH IPU STOM

BHyTpeHHei s3Hepruu Ha 300 /[x paBHa...
+: 200 Jx -. 800 JIx 0 -2 500 JIx

S: Cosepiiernast pabounm tenom pabdora B temnoBoM apuratene ¢ KIIJ 30 mporeHToB mpH

IIOJIy4eHUH OT Harpesatens 5 kK TeroTsl paBHa. ..
-2 150 000 Ix +: 1500 JIx -2 150 Ix -1 67 Ix

KommnereHnmsi:ciocoOEH y4acTBOBaTh B OCYILIECTBJICHHUH TEXHOJIOTHYCCKUX
NPOILIECCOB 0 HMHXCHEPHBIM  HM3BICKAHUSAM, IPOCKTUPOBAHUIO, CTPOUTEIBLCTBY,
IKCILTyaTAIH PEKOHCTPYKITHH 00BEKTOB HPUPOI000YCTPOICTBA I/I
Bogonob3oBanms (OTTK-1).

3aganus Ui KOHTPOJLHOH PadoThI
3aaHus COCTABJICHBI 10 TPUAATUBAPUAHTHON crcTeMe (IPUBEICH OJUH W3

BapUaHTOB).

KonTposabHast padora Ne 1. Mexanuka. MexaHn4yeckue KoJieOaHusl.
Yupyrue BoJHbI

1. Kamenb, OpoIIeHHBIN TOPU30HTAIBHO, YTl Ha 3eMJII0 uepe3 Bpems t = 3 ¢ Ha
paccrosinuu |I= 27 M 1o ropusoHTanu oT mecta Opocanus. C Kakod BBICOTHI h
OpomieH kaMeHb? C Kakod CKOpOCThIO Uk OH OporieH? C Kakoil CKOPOCTBhIO U OH
ynaaeT Ha 3emiaro? Kakol yroia ¢ coCTaBUT TpaeKTOpHUS KaMHS C TOPU3OHTOM B
TOYKE €ro MaJeHUs Ha 3eMJII0?

2. K pesunoBomy minypy mmmHo# | = 40 cM 1 paarycoM I = 1 MM MOJBEIIeHA THPS
maccoiim = 0,5 kr. 3Has, uro Moayinb FOHra pesunsl E = 3 Mlla, HaiiTu niepuon
BEPTHKAJIbHBIX KOJICOAHUI TUPH.

KonTpoabnasi pabGora Ne 2. MoJiekyasipuasi puzuka. TepmoaunamMuka

l. Tpexatomubiii ra3 nox pasineHuem pP= 240 klla m temmeparype t = 20°C

3annumaeTr ooveM V = 10 1. Ompenenuts TemIoeMKOCTh C,dTOro rasza mpH
MIOCTOSIHHOM JaBJICHUH.
2. Ckonbko Termnots! noromaroT 200 r Bogopoaa, Harpesasck ot 0° 1o 100° C mpu
MOCTOSIHHOM AaBieHun? KakoB mnpupocT BHYTpeHHeM nsHepruum rasza? Kakyro
paboTy coBepIaeT ras?

Temsl pedeparos
BeniecTBo ¥ aHTHBENIECTBO.
ITpocTpaHCTBO U BpeMs B (DU3UKE.
CoBpemeHHas (u3nuecKas KapTUHA MHpa.
Kocmonoruyeckne runoTessl 0 IpOUCX0XkKIeHUH BeeneHHOM.
I'paBuranus.
CnenuanbHas TE€OpUs OTHOCUTEIBHOCTH U €€ DKCIIEPUMEHTAIbHAS IPOBEPKA.
OO1mast Teopyst OTHOCUTEIBHOCTHU U €€ IKCIIEPUMEHTANIbHASI TPOBEPKA.
BeinyX/1eHHBIE KOJIEOaHHsI U PE30HAHC.
3BYK U €r0 paclpoCTPaHEHHE B Pa3IMYHBIX Cpelax.
Wudpa3Byk U ynbTpa3ByK, X HCIOJIb30BaHUE.
[Iym u ero BIMsAHHE HA YEIIOBEKA.

L
PEoom~NourwnE
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12. Kpucramisl 1 X CBOMCTBA.

13. T'paden u nepcrneKTUBBI €ro MPUMEHEHUSI.

14. Meramarepuaisl.

15. CuHepreruka Kak Hayka O CaMOOpPraHU3aLUH OTKPBITBIX CUCTEM.

Tembl J1a00paTOPHBIX PAdOT:

. I3mepenue JMH MTaHT €HIIUPKYIEM U MUKPOMETPOM.

. [IpoBepka 3akona ['yka u onpenenenus Moaysnst KOHra ctaiabHOM MPOBOJIOKH.

. I3yueHne 3aBUCUMOCTH MEPHOA YIPYTUX KOJeOaHHA OT MacCHI.

. Onpenenenust IIIOTHOCTH ChITYYUX TEJl.

. I3yueHune 3aK0HOB BpaIIaTeIbHOTO ABUKEHUS TBEPAOTO Tea.

. Onpenenenne YCKOPEHUs CUIIBI TSHKECTH TIPU TTOMOIIA MaTeMAaTHUYEeCKOTO MasiTHUKA.

. Onpenenenye BIaXHOCTH BO3AyXa.

. Onpenenenne kodPPuIMeHTa BI3KOCTH KUAKOCTH MeToioM CTokca.

. Onpenenenne xKodhGUIMEHTA MOBEPXHOCTHOTO HATSHKEHMS JKMJIKOCTU IO CHOCO0Y OTphIBa
Karuiu.

10. Omnpenenenue yaeabHOW  TEMJIOEMKOCTH  HCCIEAYEMOW  KUIKOCTH C  MOMOIIBIO
ANEKTPOKATIOPUMETPA.

11. Onpenenenne nmokazaress aauadaThl BO3yXa METOJOM auadaTHOTO PAaCITIUPEHUSI.

12. Onpenenenne yaeabHOU TEIJIOTH TapOo0Opa30BaHUs BOIBI.

O 01N DN =~ W~

KoMneTeHumsi:criocoOeH y4acTBOBATh B OCYIIECTBICHUH TEXHOJIOTHUECKUX
IPOIIECCOB IO HMHXEHEPHBIM M3BICKAHUSIM, TPOEKTUPOBAHUIO, CTPOUTEILCTBY,
AKCIUTyaTallid PEKOHCTPYKIIMH 0OBEKTOB MPUPOI000YCTPOICTBA U BOJOIOIBL30BAHUS
(OITK-1).

Bomnpocsl K 3K3aMeHY:

1 CBolicTBa JIEKTPUUYECKOTO 3apsiia. IJIeMeHTapHbIN 3apsa. Toueunbii 3apsi. 3aKoH
Kynona.
2 DnexTpuyeckoe noje B Bakyyme. HanpsikeHHOCTh a5ekTprueckoro mnois. I'padudeckoe

n3o0pakeHue eKTpuueckux noser. [Ipunnun cyneprno3uiuun noseid. Teopema [Maycca
JUIS AIEKTPOCTATHYECKOTO TOJIS.

Pa6oTa cun anekTpudeckoro nonus. Iotenuuan. Teopema o HUpKyIsuuu Bektopa £ .
[ToTeHuManbHBIN XapakTep MEKTPOCTATUYECKOTO MOJIs. DKBUIIOTEHLIUAIBHBIE JINHUK U
noBepxHocTU. CBsA3b NOTEHIMAJA U HANIPSHDKEHHOCTH JIEKTPUUYECKOTO MOJIS.

4 Knaccudukanus BemiecTa (IpOBOJHUKH, MOTYIPOBOAHUKY, TUAIEKTPUKH). [IpoBoHUKH
B JIEKTPUUYECKOM T0JIe. DIEKTpOCTaTHUECKAasl 3alUTa. DJIEKTPOEMKOCTb YEMHEHHOTO
MIPOBOTHHKA.

5 KonpeHncarop, a1eKTpOEMKOCTb KOHIEHCATOPA, COEUHEHNE KOHIEHCATOPOB. DHEPrus
YEIMHEHHOT'0 MPOBOJIHUKA U KOHIEHCATOPA. DHEPrHs U IJIOTHOCTh SHEPTUU
EKTPOCTATUYECKOTO TOJIS.

6 JIMdIEeKTpUKY B AJIeKTprUUecKoM moJie. [lonspusanys 1naIeKTpuKoB. DIEKTPUUECKUN

unostb. Bektop nonspusanyu. Buisl IM3neKTpUKOB M MEXaHU3MBbI UX HOJISPU3ALIUH.

7 DIEKTpHYECKUH TOK, YCIOBUS €r0 CYLIECTBOBAHUS M XapaKTepuCTUKU. CTOPOHHHE CHIIBL.
DNEeKTPOABMKYIIAs CUIIA M HANIPSDKEHHE.

8  3akon Oma [uIs OZJHOPOJHOTO U HEOTHOPOIHOTO y4acTka Ienu. 3akoH Oma B
middepeHnnanbHOR Gopme.

9  ComnpoTuBlieHHE POBOTHUKOB H UX COSTUHEHUE. 3aBUCUMOCTh COITPOTHUBIICHUS METAIIOB

OT TeMIEPATyphl. SIBlIEHHE CBEPXITPOBOIUMOCTH.
10 PabGota u MOIIHOCTH B IIEMH MOCTOSIHHOTO TOKa. 3akoH Jlkoyns-JIeHIia B MHTErpaibHOM U
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34

muddepennuanpHoi Gopme. Kiaccuueckas Teopus 2IEKTPOTIPOBOTHOCTH METAJIOB
Hpyne-Jlopenua.

30HHas TeOpus TBEP/BIX TeJ. 30HHBIE AUArpaMMbl IIPOBOJAHUKOB, IIOJIYIIPOBOIHUKOB U
JUBJIEKTPUKOB. DJIEKTPOIPOBOIHOCTh METAIOB U MOJIYIIPOBOJHUKOB.

JleficTBHE JIEKTPUYECKOTO U MAarHUTHOTO T0JISI HA ABYXKYIUICA 3apsa. MarauTHas cuia
Jlopenia u ee cBoiicTBa. 3akoH buo-Casapa-Jlamnaca.

3akoH Amniepa. BzaumoelicTBrue napasuieabHbIX TOKOB.

PaboTa mo nepeMenieHnio NpoBOJHUKA C TOKOM B MarHUTHOM T0Jie. OCHOBHBIE 3aKOHBI

MarHUTHOTO H0JIs1 B Bakyyme: TeopeMa ['aycca, Teopema o IUpKysuuu Bekropa B (3akon
IIOJIHOTO TOKa). BuxpeBoil Xxapakrep MarHUTHOTO MOJIS.

MarnuTHO€ noJie B BemectBe. HamarunueHHOCTh. HIYKIHS M HAPSHKEHHOCTh
MAarHUTHOTO T0JisI. MarHuTHast MPOHUIIAEMOCTh U MarHUTHAsI BOCTIPUUMYHUBOCTD.

Buapt MmarnetukoB. CBOMCTBaA AMaMarHeTUKOB | MapaMarHeTukoB. CBOMCTBA
(dbeppomaruetukoB. MaruutHeI# ructepesuc. Touka Kropu.

3akoH 31eKkTpoMarauTHoi unaykuuu dapanes. [pasuno Jlenna.

NunyktuBHOCTH KOHTYpa. CaMmOouHAYKIMs. B3anmHas HHIYKIUs. DHEPrUs U TUIOTHOCTh
SHEPrUY MarHUTHOTO TOJIS.

Buxpesoe anekrpuueckoe nosue. Tok cmemenus. [lonnas cucrtema ypaBHeHni MakcBeia
JUISL DJIEKTPOMArHUTHOTO TOJIS.

DnexTpuyeckuil KoieOaTebHbIN KOHTYp, ypaBHEHUE KOJIe0aTeIbHOTO KOHTYpa.
Cob6ctBennble kosebanus. Popmyina Tomcona.

3aryxarolye 1 BEIHYKJIEHHBIE KOJIeOaHusI B JIEKTPUUECKOM KOHTYpe. Pe3oHaHc
HaIpsHKEHUH U TOKOB.

[TepemeHHbIN TOK, MTHOBEHHOE, JEHCTBYIONIEE 3HAUCHUE TOKA, HAITPSHKEHUS.
ConpoTHuBieHUE, EMKOCTh 1 MHIYKTUBHOCTD B LIENHM MEPEMEHHOIO TOKa. 3akoH OMma i
LIENTH TIEPEMEHHOTO TOKA.

PaboTa u MmomHOCTS IEpeMeHHOT0 TOoKa. Koadduiment momHocTH.

OTKpBITHIN KOJIEOATENBHBIA KOHTYD U €ro u3iaydeHue. CBOOOHOE AIEKTPOMArHUTHOE
TI0JIE M €T0 CYIIECTBOBAHME B BUJIE dIeKTpoMarauTHON BOTHBI (OMB). ITnockas DMB u ee
ypaBHenue. [lonepeunocts OMB. DHeprus u notok suepruu, Bekrop [loiintunra. [lkana
3IEKTPOMAarHUTHBIX BOJIH.

['eoMeTpuueckas ONTUKA KakK MpeeabHbINA clydail BOJHOBOM onTuKU. [Tpunnun depma.
3akoHbl reomeTpuueckoi ontuku. [lodHoe BHyTpeHHee oTpakeHue. BolokoHHas onTuka.
CgetoBble BoHbL. IHTEpdepeHins cBeToBbIX BOJIH. KOrepeHTHOCTD.
HNurepdepenninonnas cxema FOnra. MuTtepdepomerpsl.

Hudpakuus csera. [Ipunuun ['toiirenca-Openens. Judpakuus Openens. 3oHHas
mwiactunka. Judpaxus Opaynrodepa. Judpakimonnas penierka.

Judpakuusi peHTT€HOBCKUX JIydel Ha MPOCTPAHCTBEHHBIX KPUCTAINTMYECKUX PEIIeTKaX,
¢dopmyna Bynbda—bporra.

EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET. Buapl nomspusauuu csera. [lomaspusaTopsl.
3akoH Mamntoca.

[Tonspu3zanus cBeTa npu OTPaKEHUU OT AUAJIEKTPUKOB, 3aKOH bproctepa. [longapuzanms
CBETa MPU ABOMHOM JydenpenoMiaeHuu. JAuxpousm.

I'unoresa [1nanka u nousaTue o ceetoBoM kBaHte. Popmyia [nanka. @OTOHBI U UX
cBoiictBa. [laBnenue ceta. Dpdexkt Komnrona. dotosrnexkrpuueckuii 3phexT.
BonHoBele cBoiicTBa Mukpouactull. ['mnoresa ae bpoiins. CooTHomeHue
HeonpeneneHHocTeil ['elizen6epra. BonHoBas ¢pyHkuus u ee GU3NYECKUN CMBICIL.
VYpasuenue llpenunrepa.

Monens atoma Tomcona. OmnbiThl Pesepdopaa mo paccesHuro o-yactuil. SnepHas Moaensb
aroma. ITocrynarsr bopa.

CroHTaHHOE U BBIHYXICHHOE U3ydeHHUE. Y CUICHHE CBETa IPU MPOXOKACHUH Yepes3
WHBEPCHO 3aCEJICHHYIO Cpey, 0011as cxeMa ONTHYECKOTO KBAaHTOBOTO TeHEpaTopa.
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CaoiicTBa na3epHoro uznydeHus. [I[puMenenue naszepos.

AtomHoe sapo. HyknonHas Mozens siipa. [IpoToHbl 1 HEUTPOHBI. 3apsii U MaccoBOE
4yucio sapa. M3otonsl U n300apsl. SnepHbIe CUIlbl, YCTOMYMBBIE U HEYCTONYMBBIE Spa.
DHeprust CBA3M U YyCTOWYUBOCTD sAapa. JedexT Macchl.

PagroakTuBHOCTB. 3aKOH paJMOAaKTUBHOTO pacnana, a-, f, y-u3nydenue. [Ipasuna
CMELIEHUS.

33[[3HI/IH JJId IPOBCACHUSA YK3aMCHA !

JIBa miapuka OJMHAKOBBIX PaJlyca U MacChl MOJBEIICHBI HA HUTSIX OJUHAKOBOM JUTHHBI
TaK, YTO MX MOBEPXHOCTH compukacaroTcs. Ilocie cooOuienns mapukaM OJHMHAKOBOTO
sapsiga = 0,4 MkKJI OHE OTTOJIKHYHCH JPYT OT APyra M pa3ouniuck Ha yron 2a = 60°.
Haiitn Maccy kaxJjoro mapuka, €CiM pacCTOSIHUE OT IIEHTPa IMIAPUKOB JI0 TOYKH TOJBECa
| = 20 cm. KakoBa gomkHa OBITh IUIOTHOCTH MaTepHala [IAPUKOB, YTOOBI MpH

NOMENIEHNH HX B KEPOCHMH ¢ IUIOTHOCThIO o= 0,8 r/cM® u  oTHocuTenbHOM

TUBIIEKTPUUECKON IPOHUIIAEMOCTBIO & = 2 YIJIbl PACXOKICHUS HUTEH HE U3MEHUINUCH?

JIBa 0IMHAKOBBIX MO BeNMYHMHE (1= (2= 2 HKJI M NMpOTHMBONOJIOKHBIX IO 3HAKY 3apsna
pacrnonoxkeHnbiHa pacctossHuu 20 cM. HallThm HanpspkeHHOCTh JIEKTPUYECKOrO ITOJISL B
TOYKE, HaXoAsAUIeHcs Ha paccTosiHUU Iy = 15 cM ot mepBoro u 2 = 10 cM OT BTOpPOTO
3apsna.

Bocemp 3apsbkeHHBIX BOJSHBIX Kamenb paguycoM I = 1 MM u 3apsgom ( = 0,1 vHKn
KaKJlasi CIIMBAIOTCS B OJHY OOIIYI0 BOASHYIO Karumo. HaliT moTeHInan 6oJbIioi Karmim
U €eNIOBEPXHOCTHYIO IUIOTHOCTD 3apsA/a.

Mexny muacTMHAMM IJIOCKOTO KOHIEHCATOPA, 3apsKEHHOTO 10 PA3HOCTH MOTEHINAIOB

U = 600 B, naxomsarcs aBa cCJOS JOWUPJICKTPUKOB: CTEKIAa C JUDJICKTPUUECKOU
MPOHHUIIAEMOCTBIO &1 = 7 TommuHOM O1 = 7 MM ® 300HHTA C JUIJIEKTPHUUECKOM
MPOHHUIIAEMOCTBI0O & = 3 TommuHod d2 = 3 wmm. Ilmomanp KakaoW IUTACTHHBI

KoHzmeHcatopa S = 200 cm?. Haiiti: 1) 31eKTPOEMKOCTh KOHIECHCATOPA; 2) MHIYKIIHIO
JIEKTPUYECKOIO MOJIsA; 3) HAIPSDKEHHOCTh 3JEKTPUYECKOTO TOJIsl U NaJieHne MoTeHIMaa
B KaX/IOM cJIo€.

Konznencarop emkocTsio 3 107 @ 6b11 3apsken 10 pasHocTd noteHnuanos 40 B. TTocie
OTKJIFOYEHHUSI OT MCTOYHMKA TOKAa KOHJAEHCATOp ObUI COEAMHEH MapajuleNbHO C JAPYTUM
KOHJIGHCATOPOM eMKOCThI0 5°10° @. Kakoe KOJIMYeCTBO SHEPIHH TIEPBOT0 KOHEHCATOPa
u3pacxoqyercss Ha o00pa3oBaHME HCKPbl B MOMEHT IIPUCOEAMHEHHUS BTOPOTO
KoHeHcaTopa?

Onpenenuts CpeAHIOI CKOPOCTb YHOPSAAOYEHHOTO ABMKEHHS 3JIEKTPOHOB B MEIHOM
IIPOBOJHUKE HpU cuile Toka B HeM 10 A u cedenuu npoojuuka 1 Mm2. IIpHHATS, 4TO Ha
KaX/IbIif aTOM Me/I IPUXOAUTCS 110 J1BA 3JIEKTPOHA IPOBOJIUMOCTH.

HarpeBarenb 3/eKTpUYecKOro yailHuKa MMeeT JiBe ceKUuH. IIpu BKIIOUEHUM OJHOU U3
HUX BOJIa B YaillHMKe 3aKMIUT 4epe3 15 MUHYT, IpU BKIOYEHUU JPYroil — yepes3 Bpems
30 MunHyT. Yepes kakoe BpeMs 3aKUIMT BOJa B YalHUKE, €CIIM BKIIOYUTH 00€ ceKiuu 1)
MOCIIEI0BATEbHO; 2) MapauIenbHO?

Tok B mpoBognuke compotusieHrneM R = 100 Om paBHoMepHO HapacTtaeT ot lo= 0 1o
Imax= 10 A B Teuenue Bpemenu 7= 30 c. YUemy paBHO KOJHMYECTBO TemIoThl Q,
BBIJICIIMBIIEECS 3a 3TO BPEMs B IPOBOJAHUKE?

Ot ucrounuka c¢ HampsokenneMm 100 kB TpeOyercs nepenath Ha paccrostaue | = 5 kM
momHocTh P =5000 xBt. lomyctumas motepst HampspbkeHust B mpoBogax AU = 1 %.
PaccunTtarh MUHMMAaJIbHOE CEYEHHE S MEIHOrO MPOBOJA, NMPUIOJHOTO JJS 3TOW IIeIH.
VnensHoe conpotusienue meau o= 0,017-10* Om-cm.
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[IpoTOH M 31€KTPOH, YCKOPEHHBIE OJAMHAKOBOM Pa3HOCTBHIO MOTEHIMAJIOB, BJIETAIOT B
OJIHOPOJHOE MarHuTHoe mojie. Bo ckoibKO pa3 paanyc KpUBU3HBI K1 TpaeKTOpUU
MPOTOHA OOJIBIIE pajyca KPUBH3HBI K> TPACKTOPHH ICKTpOHA?

Tox 7= 20 A, mpoTekas 1O KOJNbIy M3 MEIHOH MpPOBONOKM cedeHmeM S = 1,0 mm?
CO3/Ia€T B I[EHTPE KOJbIa MHAYKIMI0O MarHuTHOro noist B = 0,2 mTn. Kakas pazHocts
MOTEHIIMAJIOB MPUJIOKEHA K KOHIIaM MTPOBOJIOKHU, 00pa3yIoIei KOJIbI0?

[lo npssMOMy TOPH30HTAJIBHO PACIOJIOKEHHOMY IMPOBOJY IpomyckairoT Tok |1 = 10 A.
[lox HuM Ha paccrosHMM R = 1,5 cM HaxoauTCs MapajjielbHbIA €My allOMUHHUEBBIN
MPOBOJI, IO KOTOpOMY mporyckatoT Tok |2 = 1,5 A. Onpenenutb, Kakoil J0HKHA OBITH
IUIOL[a/1b TMONEPEYHOr0 CEYEHMs] AJIOMHHHMEBOIO IPOBOJA, YTOOBI OH YJEpPXKUBAJICS
He3aKperIeHHbIM. [1n0THOCTS amtoMunns  p = 2,7 r/em®,

Karymka mmnoit | = 20 cm umeer N= 400 ButkoB. [Inomanp monepeyHoOro cedeHus
Katymka S = 9 cm2. Haiiti mHIykTHBHOCTH L1 Karymku. KakoBa Oyner HHIyKTHUBHOCTD
L> xaTymku, eciu BHYTPb KaTyIIKM BBEIEH KeJNe3HbIH cepAeuyHuk? MarnutHas
MPOHUITAEMOCTh MaTepuana cepaeunuka u = 400. Onpenenuts sHeprut0 Wm MarHUTHOTO
TOJISI B KaTyIlKe Npu Toke | =2 A B 000uX citydasx.

Karymka umeer nnaykruBHocts L = 0,144 T'a u conpotusienue R =10 Om. Yepes kakoe
BpeMss { Tmocie BKIIOYEHHS B  KaTylIKe [OTEYeT TOK, pAaBHBIA IOJIOBUHE
YCTaHOBHBILETOCS ?

B uenps nepemenHoro Toka HampsbkeHneM U BKITIOUEHBI MOCHIEA0BaTENbHO eMKOCTh C,
conporuBiienne R u wHAykTHBHOCTH L. Halitm nHanpspkerne U, ecnu M3BECTHO, YTO
najieHue HanpspkeHus: Ha KoHaeHcatope paBHO Uc = 20 B, na maayktuBHOoCcTH UL = 2
UC, mna compotuBieHun Ur = 2 U.. Haittm yron casura (a3 Mexmy TOKOM H
HapsHKEHUEM.

KonebaTenpHBIN KOHTYP COCTOUT M3 KOHAeHcaTopa eMKocThio C = 2,22 HD u KaTylIku
mmaHoi | = 20 cm u paguycom R = 5 cm u3 MeaHo# mpoBoJioku auamerpom d = 0,5 mm.
Haiitu norapudmudeckuii gekpeMeHT B 3aTyXaHus KOJIeOaHUH.

[Tnockast 37eKTpOMarHUTHAs BOJHA PACHpPOCTPAHSIETCS B OJTHOPOJIHOM U30TPOIIHOI cpese
C UAJIEKTPUYECKONW MPOHUIAEMOCThIO ¢ = 2 U 4 = 1. AMmuTyna HanpsKeHHOCTH
ANEKTPUYECKOTO ToJisA BONHBI Em=12 B/M. Omnpenenuts ($a3oByr0 CKOPOCTh BOJIHBI H
aMIUIUTYy HANPSKEHHOCTH MAarHUTHOTO TIOJISI BOJTHBI.

[Mpeamer pacmonokeH Ha paccrosHur |1= 25 cm mepen mnepeanuMm  (OKycom
cobuparoriel auH3bl. M300pakeHne mpeaMeTa HaXoauTcs Ha pacctosuuu = 36 cm 3a
3agHuM (okycom. Omnpeaenute GokycHoe paccTosiHue f TUH3bI, ee onTHuecKyio cuiy @,
a TaKKe JIMHeHHoe (TonepevHoe) ypeandenue [ .

Ha skpane Habmogaercss nHTep(epeHIMOHHas KapTHHA B pe3ysbTaTe HAI0XKEHUs JTydei
OT JBYX KOIEpeHTHbIX HUCTOUHMKOB (A= 500 Hm). Ha nyru omHoro wus iydei
HEPIEeHIUKYIISIPHO €My MOMECTHIIM CTeKISIHHYIO IUIacTUHKY (N = 1,6) Tommuuoii d = 5
MKM. OrmpenenuTte, Ha CKOJBKO IOJOC CMECTUTCS NpPHU 3TOM HUHTEpPepeHLHOHHAs
KapTHHA.

Hudpaxus Ppenens HabMOAAeTCs Ha pacCTOSIHUM 1,2 M OT TOYEYHOIO HMCTOYHHKA.
ITocepenuHe MeXIy MCTOUHMKOM CBETAa M SKpPAaHOM HaXOJUTCS Auadparma ¢ KpyribiM
otBepcTueM. OINpenenuTs UIMHY BOJIHBI NAJAIOLIEr0 CBETAa, €CIM ITUAaMETP OTBEPCTHS,
IpU KOTOPOM ILIEHTP AU(PPAKIMOHHBIX KOJIEIl Ha JKpaHe SBJIseTCs Haubojee TEMHBIM,
paseH 1,2 mM. HaiiTu paguychl UMEIOIIMXCS Ha SKpaHe TU(PPaKIUOHHBIX KOJIEIl.
[Tnactunka kBapua TommmHoW d = 2 MM, BbIpe3aHHas NEPICHIUKYISPHO ONTHYECKON
ocH, MOMEIIeHa MEXAy ABYMS CKpellleHHbIMU HUKoysAMuU. [Ipenebperas nmorepsMu cBera
B HHUKOJSX, OIPENEINTb, BO CKOJBKO pa3 YMEHBUIUTCS MHTEHCHUBHOCTb CBETA,
MPOIIE/IIEro 3Ty CUCTEMY. Y IelbHOE BpallleHue kBapua 15 rpag/mm.
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22.

23.

24,

25.

26.

Ckonpko (DOTOHOB HCITyCKAeT dIEKTpHUECKas JiaMiiodyka MomHocThio 100 BT 3a Bpemst 1
C, €CJIM IMPEAIOJIOKUTh, YTO OHA U3JIy4aeT MOHOXPOMATUYECKUN CBET C JUIMHOW BOJIHBI
600 HM 1 Best moTpebiisieMasl MOIIHOCTD MAET Ha u3inydeHue. OnpenenuTh JaBlIeHue Ha
CTEHKHU JIAaMIIOYKH, CUUTas €e CPepUuIecKUM COCyAOM pamuyca 4 cM, CTEHKH KOTOPOTO
oTpaxarT 15 % magaromniero Ha HUX U3ITYYCHHUS.

[Ipn nepexone 37neKTpoHA U3 BO30YXKIEHHOIO COCTOSIHMSI B OCHOBHOE MCITYCKaeTCs
¢dotoH ¢ AMUHON BOJHBI Amin = 121 HM. Onpenenute M3MEHEHHE MOMEHTAa HWMITYIIbCA
AJIEKTPOHA IIPHU 3TOM.

Onpenenure JOIUHY BOJHBI 1€  bpoiis 37ekTpoHOB, OOMOapAUPYIOIIMX aHOJ
PEHTT€HOBCKOM TpPyOKH, €ClIi KOPOTKOBOJIHOBAas I'PaHUIA CIUIOIIHOTO PEHTI€HOBCKOIO
cniektpa A = 2 HM.

Onpenenutpb dHEPTUIO € Maccy M U UMIYJIbC P POTOHA, KOTOPOMY COOTBETCTBYET JUTMHA
BOJHBI A= 380 HM ((¢uoseToBasi rpaHNIIa BUIUMOIO CIEKTPA).

ONEeKTPOHHBIM IMYyYOK YCKOpPSETCSs B DJIEKTPOHHO-IYYE€BOM TpYOKE pPa3HOCTHIO
noteHuuanos U = 0,5 kB. [Ipunumas, yto HeonpeaeneHHOCTh uMiyibsca pasHa 0,1 % ot
€ro YMCIJIOBOIO 3HAYEHUS, ONIPENIEIUTE HEONPEAEIEHHOCTh KOOPAMHATHI 3JIEKTPOHA.

TecTnl A5 IPOBCACHMUSA YK3aMEHA.

(HpI/IMepBI TECTOBBIX BOHpOCOB)

I1l. DnekTpuyecTBO M MarHeTHU3M

S: McTOYHUKOM 3JICKTPOCTATHIECCKOTO TIOJIS SABIISETCS. ..
- IOCTOSTHHBIN MarHMT.

-: IPOBOJTHUK C TOKOM.

+: HEMOABM>KHBIN JICKTPUUYECKUI 3apsi.

-: IBIDKYIIUHCS SJICKTPUYECKUM 3apsI.

S: Cuna B3auMOJICHCTBUS JBYX TOUEYHBIX HEMOIBUKHBIX 3apSA0B MPU YBEITUYEHUU PACCTOSIHUS
MeXAy HUMHU B 4 pa3za...

-: yBenuuuTcs B 4 pasza

- yMeHbIINUTCA B 4 pasza

-: yBenu4utcs B 16 pas

+: ymeHnpurcs B 16 pa3

S: Mojynb HampsKEHHOCTH 3JIEKTPUYECKOTo MOJs B JaHHOW TOYKE IMPU YMEHBIICHUU 3apsja,
CO3J1aloIIero noJje, B 3 pasa...

+: ymeHbLIUTCS B 3 pasza

-1 yBeIMUHUTCH B 3 paza

- yMeHbIIUTCS B 9 pa3

- HE U3MEHUTCS

S: CuitoBo#t XapakTepUCTUKON MarHUTHOTO HOJISI CITYXKHT. ..
-1 MOTEHIHAal

- MarHuTHasi IPOHHUIIAEMOCTh

+: MarHUTHAas MHTYKITHSI

-: pabora

S: HaBenennslit B pamke Moayns DJIC UHAYKIMH TIPU YBETHUYEHUH MArHUTHOTO TIOTOKA ¢ 4 JI0
12 B6 3a 2 ¢ paBeH...

+: 4B

- 8B - 12B - 16 B
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S: Cumna JlopeHnua, neiicTByromIast Ha 3apsil, IBWXKYIIUNCS C TOCTOSITHHOM CKOPOCTBIO B
MarHUTHOM I0JI€ MPONOPLUOHAJIBHA ...

+: BEKTOPHOMY IIPOU3BEIEHHUIO BEKTOPA CKOPOCTH U BEKTOpAa MarHUTHOM MHAYKIIUU

-! CKJIIPHOMY NMPOU3BEIEHUIO BEKTOPA CKOPOCTU U BEKTOPA MATHUTHOW MHAYKLUN

- CyMM€E CKOPOCTH U MarHUTHOM MHIYKIIMH

-1 pPa3HOCTH CKOPOCTU U MarHUTHOW MHAYKLUU

S: MHayKTUBHOE CONPOTUBIIEHUE KATYLIKU [IPH YBEIMUYEHUU YaCTOTHI IEPEMEHHOTO TOKa B 2
pasa...

+: yBenumuuTcs B 2 pasza

-: yBenuuuTcs B 4 pasza

-: yBenuuutcs 1,41 pasza

-: yBenuuuTcs B 4 pasza

. YMEHbBIIUTCS B 2 pas3a

S: leiicTBytoriee 3HaueHUE HanpspkeHUs 220 BOJIBT - €r0 aMIUTATYTHOE 3HAYCHHE. ..
- 127B -2 157B +:310B -:440 B

S: OmH U3 OCHOBHBIX MOCTYJIATOB TeoprHu MakcBeria ...

+: mepeMEeHHOe MarHUTHOE MOJIE IOPOKAAET BUXPEBOE DIEKTPUUECKOE
-: MArHATHOE MOJIE HE UMEET UCTOYHUKOB

-: QJIEKTPUYECKOE TT0JIE UMEET NCTOYHUKHU

-: IBIDKYIIUHCS SJIEKTPUYECKHUMN 3apsii CO3JaET MAarHUTHOE MOJIE.

IV.OnTuka

S: CBeT B ONTHYECKHU OJTHOPOIHOM CpeJie pacpOoCTpaHsIeTCs. ..
-1 10 SKCIIOHEHTE

+: IpSAMOJIMHEHO

-1 TI0 CHHYCOHJIE

-: o runepboe.

S: dokyc - 310...

-1 pacCTOSIHHE OT ONTHYECKOTO LIEHTPA JIMH3BI J0 TOUYKH NEPECCUSHHsI MPEIOMIICHHBIX JTydel

+: TOYKa, B KOTOPOH TOCJIE MPEJIOMIICHUS COOHMpArOTCS BCE JIydH, IAJalolde Ha JHH3Y
MapajuieNIbHO TJIABHOM ONITUYECKOM OCH

-1 PO3PAYHOE TEJIO, OTPAHUYCHHOE JBYMsI IOBEPXHOCTIMH

-1 TOYKa, Yepe3 KOTOPYIO MPOXOJIAT JIy4H HE IPETIOMIISISCH.

S: KOFGpGHTHHMH Ha3bIBArOTCsA BOJIHEI. ..

- Pa3sHOCTb (1)8.3 KOTOPBIX MCHACTCA C TCUCHUCM BPCMCHU

+: Pa3HOCTb (1)83 KOTOPBIX OCTACTCA ITOCTOSTHHOM BO BpCMCHHU
- Ppa3HOCTb Cl)a3 KOTOPBIX BCCrAa paBHa HYIIIO

-: JIOOBIC BOJIHBI BCCT/J1a KOTCPCHTHHI.

S: lucnepcueii cBeTa Ha3bIBaeTCA ...

-: paccenBaHue OEJIoro CBETa BEUIECTBOM

+: 3aBUCUMOCTh a0COJIOTHOTO IMOKa3aTels MPEIOMIICHHs BEIIEeCTBA OT YacTOThI MAJAoLIero Ha
BEIIECTBO CBETA

-: TIOTJIOLIEHHE CBETAa BEIIECTBOM

-: oru0aHue CBETOBBIMH BOJIHAMH MPEMSATCTBUH.

S: Untepdepenuneii cBeta Ha3bIBaeTCs
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-1 CJIO’KEHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, [P KOTOPOM NOJIYHYAETCA YCUIICHUE CBETA

-1 CJIO)KEHHE B IIPOCTPAHCTBE CBETOBHIX BOJIH, IPH KOTOPOM TOJIydaeTcs OClabjeHue CBETa

+. CII0KEHHE B MPOCTPAHCTBC KOI'CPCHTHLIX BOJIH, IIPU KOTOPOM IHOJY4YACTCAd YCHUIICHUC WA
ocnabJieHue Pe3yJbTUPYIONIEH CBETOBOMW BOJIHBI

-: pasnokeHue O6enoro cBeTa B CHEKTP MU(MPAKITMOHHON PEIISTKOM.

S: ludpakmueii cBeTa Ha3bIBACTCA. . .

- MPOCTPAHCTBEHHOE IEPEPACIPEIACIICHUE YHEPIrUU CBETOBOIO W3JIyUYECHHs [P HAIOKECHUHU
ABYX HJIM HECKOJIBKUX CBCTOBBIX BOJIH

+: ornbaHue CBEeTOBBIMHU BOJTHAMH TPEISTCTBUI

- OTpakX€HUE U MPEJIOMIICHHE CBETOBBIX BOJIH

-1 paszjokeHue 0enoro cBera B CIEKTP AUPPAKIIMOHHON pelIeTKOM.

S: INonsipu30BaHHBIM HA3bIBAETCS CBET. ..

-1 CO BCEBO3MOXXHBIMM paBHOBEPOSITHHIMU  KOJIEOAHUSIMH  BEKTOpa  HANpsSHKEHHOCTH
IEKTPUUYECKOTO MOJIS

+! K0JIeOaHUsI BEKTOpA HAIPSHKEHHOCTH AJIEKTPUYECKOTO OISl KOTOPOro KaKuM-1100 00pazom
YIOPSIIOYEHBI

-1 KoJIeOaHUs BEKTOPOB HAINPSHKEHHOCTEH IEKTPUYECKOT0 M MArHUTHOTO TOJIEH KOTOPOTo
MIPOTHUBOTIOJIOKHBI

- HCITyCKaeMblil €CTECTBEHHbIMHU MCTOYHHUKAMH CBETA.

V. ATomHas ¥ siepHasi GU3UKa

S: Hammensbimas sHeprust TpedyeTcst 4711 0CBOOOKICHUS SJIEKTPOHOB, PACIIONIOKEHHBIX HA ...
-: OnmKaIen K sapy 000J09Ke aToMa

- BHYTPEHHHUX 000JI0UYKax aToMa

+: BHeIIHel 000JI0uke aToMa

-: CBOOOTHOM opOuTE

S: ATOMBI MOTYT...

- Mznydare m00yI0 MOPLHIO SHEPTUH, a IMOMJIONMIATh JIMIIL HEKOTOPBIM JUCKPETHBIH Habop
3HAYCHUH SHEPTUU

-: [Normnomare 100y TOPIUIO SHEPTHM, & M3Iy4YaTh JIMIIb HEKOTOPBIH JAMCKPETHBIH HabOp
3HAYCHUH SHEPTUU

+: M3ny4arts ¥ MOTJI0MIATh JIUIIb HEKOTOPBIH TUCKPETHBIN HA0OP 3HAYCHUI SJHEPTUU

-: 3imy4atk 1 noriomars g0y MOPIHI0 SHEPTHH.

S: Mopnens atoma bopa — 31eKTpoHBI MOTYT ABUTaThCS B ATOME ...
+: TOJIBKO IO OMpeIeIEHHON opouTe

-1 TOJIBKO IO BHEIIHEH opoute

-1 TOJIBKO I10 BHYTPEHHEH opOuTe

-1 HE MOTYT JIBUTaThCS

S:Snpo u3oTOMNa pagus ¢ MACCOBBIM YUCIIOM 226 U 3apsI0BBIM 88 COCTOUT U3...
-: 226 npoTOHOB U 88 HEUTPOHOB

+: 88 npoToHOB 1 138 HEUTPOHOB

-: 88 anexTpoHOB U 138 mpoTOHOB

-: 138 npoTOHOB 1 88 HEUTPOHOB

S: B xauecTBe TOIUIMBA aTOMHBIX HJIEKTPOCTAHIUHI NCTIOIB3YEeTCH ...
+: ypan - KAMEHHBIN YT oJb -: KaIMHH -: rpagurT.
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3agaHus 118 KOHTPOJIbHOM padoThl

3amaHus COCTABICHBI 10 TPUAATUBAPUAHTHON cucTeMe (TIPUBEJCH OJIUH U3
BapUAHTOB).

KonTpoabnasi pabora Ne 3. DiekrpocraTtuka. IIoCTOAHHBII dJIeKTPUYECKU
TOK

1. B BepmHax paBHOCTOPOHHETO TPEYTrOJIbHUKA HAXOATCSI OJTMHAKOBHIE
noJyioxkuTenbHbIe 3apsiabl ( = 2 HKi. Kakol oTpuiiatensHbIi 3apsi (1HE00X0aA1uMO
MOMECTHUTH B IIEHTPE TPEYroJIbHUKA, YTOOBI CHUJIa MPUTSKEHUS C €r0 CTOPOHBI
ypaBHOBECHJIA CUJIbI OTTAJIKUBAHUS TTOJIOKUTEIBHBIX 3apsiJI0B?

2. barapes u3 mociegoBaTeIbHO COSIWHEHHBIX compoTuBiieHuit Ri, Ro , Rz u

DJIC 6 =10 B ¢ BHyTpeHHuM comportusienueM ¢ =1 Om umeer KIIJ 0,8.

[Tagenust HampspkeHuss Ha compotuBieHusx Ri, R»  paBuer 4 B u 2 B
COOTBETCTBeHHO. HaliTh TOK B 11€MH.

KonTposbHast padora Ne 4. JjieKTpoMarHuTHbie BOJIHBL. 'eomeTprueckas
ontuka. Poromerpus

1. B BakyyMme BIOJIb OCH X PACIIPOCTPaHSIETCA IIIOCKAs AJIEKTPOMarHuTHas BOJIHA.
NHTEHCUBHOCTD BOJIHBI, T.€. CPEHSS SHEPTHUS, TPOXOIAIIAs Yepe3 eAUHUILY
TIOBEPXHOCTH 34 €IMHHILYy BpeMeHH, cocTapiseT 21,2 MkB1/M2. Onpenenure
aAMIUTUTYy HaNPSHYKEHHOCTH 3JIEKTPUYECKOTO TOJISI BOJHBI.

2. V3 TOHKOM TMJIOCKOMAPAIIECABHON CTEKISSHHOW TIJIACTUHKU
U3TOTOBJICHBI TpHU JIUH3bI. DOKycHOE paccTosiHue JuH3 1 U 2,
CJIO)KCHHBIX BMecTe, paBHO — fi2, (oKycHOE paccrosiHMe JTHH3 2
u 3 paBHO — fr3. Ompenenure GoKyCHOE pacCTOSTHUE KaXKJIOH M3
JIH3.

(8}

Tembl pedepaToB
CBepX1npoBOIUMOCTb.
Bricokoremmnepatypubie ceepxmnpoBoanuku (BTCII).
Dddext dxozedcona.
BozneiicTBre MarHUTHBIX MOJIEH HA OPraHU3M YeJOBeKa
BozneiicTBre 31eKTPOMAarHUTHOTO U3Iy4EHHs Ha YellOBeKa.
3amuTa OT IEKTPOMArHUTHBIX U3Ty4SHHH.
CBoiicTBa U MPUMEHEHUE NEKTPOMarHuTHeIX BosiH CBY-nnanasona.
TepMonHAMKATOPHBIE )KUIKOKPUCTAIUIMYECKHUE TUIEHKU M UX IPUMEHEHHE 15
BU3YaJIM3aIMH TeMIepaTypHBIX MOJIEH.
9. HudpakpacHble MUPOMETPHI U UX IPUMEHEHUE JUIs OTIPE/IEICHUS TEMIIEPATyPHBIX MOJIEH.
10. PeHTreHOCTpYKTYpHBIH U PEHTTCHOCIEKTPAIbHBIM aHATHU3.
11. ConHeuHas 3HepreTHKa
12.  ®oTorddeKT u ero npuMeHeHue.
13. MoiuHsle CBETOAMOABI U UX IPUMEHEHUE.
14. Jlazepsl u UX MpUMEHEHHE.
15. TlonynpoBOJHHUKOBBIE JIa3€PHI.
16. TexHomnoruyeckue ja3epsl U UX MPUMEHEHHE.

ONoGa~WNE
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17. T'erepocTpyKTypHbIE HHKEKIIUOHHBIE J1a3€PBbI.

18. Tomnorpadus u ee npuMEeHEHHE.

19. OnTuveckasi BBIYUCIUTEIbHAS TCXHHUKA.

20 BO0JOKOHHO-ONTHYECKHUE JTHHHUH CBSI3H.

21. OnTosneKTpOHHBIE JATYUKH.

22. OnrosJeKTPOHHBIE CPEICTBA OTOOPAKEHUS HH(POPMAIIHH.

23. Onrudeckue Mmporeccopsl.

24. KK-MHIMKATOPHI M SKPAHBI.

25. AkycTHueckas MOIYJISIHUS CBETa U €€ NCIO0JIb30BaHUE B MH(OPMAIIMOHHO -U3MEPUTEIEHON
TEXHHUKE.

26. HaHOTEeXHOJIOTHH: IIEJIH U 3a]1a4H.

27. BonmoponHasi SHEPreTHKA.

28. SlnepHble peakuy U siJiepHasi SHEPreTHKa.

29. MexayHapOdHBIH MPOEKT MO BEICOKOTEMIIEPATYPHOMY CHHTE3Y.

30. Yckopurenu 3JeMEHTApHBIX YaCTHII.

31. Bombmioii aipoHHBIN KOJUTAHIED.

32. bozon Xwurrca.

50. Kaapku.

TeMbl 1O0KJI210B

. Posib BOZIBI B CyIIIECTBOBaHMHM KU3HU Ha 3eMII€.

. I/ICTO'—IHI/IKI/I BOHOCHa6)KeHI/I$I.

. COBpeMeHHI)Ie TEXHOJIOTHUHU ITOATOTOBKU HHTLCBOﬁ BOJBI.

. CUCTEMBI OITPECHEHUS MOPCKOM BOJIBI.

. [lon3eMHBIe HCTOYHHMKH BOJIOCHAOKEHH.

. [loBepXHOCTHBIE HCTOYHUKH BOJIOCHAOKCHHUSI.

. HaHoTeXHOJIOrMH B OArOTOBKE MUTHEBOM BOIEI.

. BogocHnaGxxeHre u BOJIOOTBEICHHE B €BPOTICHCKIX CTPAHAX.
. Hayunbie moctmxeHust B 001aCTH BOJIOOTBEICHUSI.

0. CoBpeMEHHBIE TEXHOJIOTUHA OYMCTKHA CTOYHOM BO/IBI.

— O 00 9N U W~

TeMbl 1a00paTOPHBIX padoT

. MccnenoBanue alieKTpUUECKHX Ieneld Ha OCHOBaHUU 3akoHOB Kupxroda n Oma.

. OnpeneneHne SHEPreTHIECKUX XapaKTEPUCTHK AIEKTPUUECKOTO HarpeBaTels.

. I3yueHue TepMosneMeHnTa.

. Omnpenenenre rOPU30HTAIBHON COCTABIAIONIECH HAPSYKEHHOCTH MATHUTHOTO TOJIST 3eMIIH.

. UccnenoBanme xapakTepuCcTHK TpaHchopmaropa.

. OnpeneneHue MeKTPUIECKON eMKOCTH M eMKOCTHOTO COITPOTHBIICHUS KOHICHCATOPA.

. Omnpenenenue napaMeTpoB KaTyIIKH HHIYKTHBHOCTH.

. UccnenoBanue notpeOieHns AIeKTPUIECKOM SHEPT U Harpy3KaMy MEPEeMEHHOT0 TOKa.

. OnpeneneHns CBETOTEXHUYECKUX XapaKTEPUCTHK JIaMIIbl HAKAJIMBaHUSI.

10. OmnpeneneHuss ONTUYECKOH IUIOTHOCTM M KOHIEHTPALMU OKpAIIEHHBIX PACTBOPOB IPH
MOMOIIM KOHIIEHTPALMOHHOTO (POTOZIEKTPUUECKOT0 KaIOPUMETPA.

11. Onpenenenue nokasaresst MpeJIOMIICHUS CTEKIIA.

12. OmnpeneneHuss KOHIEHTpAallMM M  TOKa3aTedsl IpeJOMJIEHHs  pacTBopa  caxapa
pegpakToMeTpoM.

13. Onpenenenus riaBHOrO (POKYCHOTO PACCTOSIHUS cOOMparoIeii U paccerBaroIei JTuH3.

14. Onpenenenuie JJIMHBI CBETOBOW BOJIHBI C MOMOIIIBIO Kostell HproToHa.

15. Onpenenenuie JUIMHBI CBETOBOW BOJIHBI O AU(PPAKIIHOHHOMY CHEKTPY.

16. OnpeneneHust KOHIEHTPALMU PACTBOPa caxapa MOJPUMETPOM.

17. UccnenoBanue BakyyMHOTO (POTORIIEMEHTA.

OoOoO~NOUThWDNPEF
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7.4 Meroanueckue MaTepuajbl, oOmnpeaeasOlIMe NPOLEIYPbI
OLCHUBAHUS 3HAHUN, YMEHHUIl, HABBIKOB, XAPAKTEPU3YKIUMX ITalbI
(¢popmupoBanus KoMIeTEHUMNI

KonTtpons ocBoeHus nucuMIuiiebl «PU3MKa» TPOBOJUTCS B COOTBETCTBUU
c IIn KyoI'AY 2.5.1 «Tekymuil KOHTPOJb YCIEBAEMOCTH M TMPOMEKYTOUHAS
aTTecTalys 00y4aromMuXCs.

Kputepuu oneHku, mKajaa ONeHUBAHUSA MPH BINOJIHEHHH KOHTPOJIbHBIX PadoT

OneHuBaeTcsl 3HaHWE W TOHMMAaHHME MaTrepuaia, CIHOCOOHOCTh K €ro 000OIIeHHIo,
KPUTHYIECKOMY OCMBICIICHUIO, CHCTEMATHU3AINH, aHATTU3Y.

OTMeTKa «OTJIHYHO» — 3alaHUC BBIIIOJIHEHO B IIOJHOM O6T)€Me, B JIOTHYCCKUX
pacCy>KJICHUSIX TIPU PEIICHUH 3a7a4 HEeT OMMOO0K, 33a/1a4i PEIICHbI PalMOHAIBHBIM CIIOCOOOM.

OTrMmeTKa «X0poHaro» — 3aJaHyuC BBIMMOJHCHO IMPABUJIBHO, B JIOTHYCCKHUX PACCYXKACHHUAX
IIpru PpCUIICHHUU 3aJa4 HET CYHICCTBCHHBIX OIHI/I6OK, HO 3aJa4yu pCIICHbl HCEPALUOHAJIbHBIM
criocoOoMm, 0o JOMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OMIHOO0K.

OTMeTKa «yJI0BJIETBOPUTEIBHO» — 3aJIaHUC BBITOJIHCHO IPABHUIIBHO HE MEHEe YeM
HAITOJIOBHHY, B JIOTHYCCKUX PACCYKACHHUAX ITPHU PEHICHUHN 3a/la4 HET CYHICCTBEHHBIX OHII/I6OK, HO
JOTyIIIeHa CYIIECTBEHHAsI OMMOKAa B MATEMAaTHYECKHX pacdyeTax.

OTMeTKa «HeyT0BJIE€TBOPUTEIBHO» — UMEIOTCS CYIISCTBEHHBIC OIMMMOKU B JIOTHUECKUX
PACCYKACHUAX MPU PCIHICHUH 3a1a4 UJIW PCIICHUEC OTCYTCTBYCT.

KpuTepuu oneHku 3HaHUH CTYA€HTOB NIPH NPOBeeHUU TECTUPOBAHUS

[lenpt0 TECTUPOBAHUS SBIISCTCABBISIBJICHUE YPOBHS 3HAHWUU CTYIEHTOB, OIICHKA CTEIEHU
YCBOCHUS HMH y4eOHOro Kypca, CTHMYJIUPOBAHHEC AaKTHBHOCTH WX I103HABATCIbHOM
JESTETFHOCTH MPU 00ECTICUCHUH €IMHBIX TPEOOBAaHUH K OIEHKE 3HAHUH.

OrneHKa «OTJMYHOY» BBICTABIISETCS TMPU YCIOBUHM MPABUILHOTO OTBETAa CTYJCHTa HE
MeHee ueM 85 % TEeCTOBBIX 3aJIaHH;

Or1eHKa «XOPOIII0Y BBICTABIISICTCS MPH YCIOBUHU MPABUILHOTO OTBETA CTY/ICHTA HE MEHEE
geMm 70 % TECTOBBIX 3aJJaHUM;

OrneHka «yJ0BJIETBOPUTEIbHO» BBICTABISETCS NPH YCIOBHUU TPABUJIBHOTO OTBETA
CTyJleHTa He MeHee ueM Ha 51 %; .

OrneHKka «HEYI0BJIETBOPUTEIBHO0» BBICTABISICTCS TPH YCIOBHH IPABUIBHOTO OTBETA
cTyneHTa MeHee 4eM Ha 50 % TeCTOBBIX 3aJJaHHIA.

Kpurepusimu ouenku pedepara siBJSIOTCH: HOBU3HA TEKCTa, 000CHOBAHHOCTBH BBIOOpA
MCTOYHHUKOB JINTEPATYPhI, CTEIICHb PACKPBITHSI CYLITHOCTH BOTPOCA, COOIOACHUSI TPEOOBAHHI K
0(hOPMIICHHUIO.

OneHka «OTJMYHO»— BBITIOJIHEHBI Bce TpeOOBaHMA K HamMCaHUIO pedeparta:
oOo3HayeHa mpobieMa U OOOCHOBaHA €€ aKTyaldbHOCTh; CHENAaH aHallu3 Pa3INYHBIX TOYEK
3peHusi Ha paccMaTpUBaeMyl MpoOIeMy U JIOTHYHO H3JI0KEHa COOCTBEHHAs TMO3UIIHS;
chopMynuUpOBaHBl BBIBOJBI, TEMa pPAaCKphITa MOIHOCTHIO, BBIAEPKAH OOBEM; COONIOIEHBI
TpeOOBaHUA K BHEITHEMY O(OPMIICHHUIO.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHUs K pedepaTy BBIMIOJHEHBI, HO MPHU STOM
JOTMYIIEHbl HEeAOYETHl. B 4YacTHOCTHM, WMEIOTCS HETOYHOCTH B HU3JIOKEHWU MaTrepHana;
OTCYTCTBYET JIOTUYECKasl MOCIEI0BATENIBHOCTh B CYXKICHUAX; HE BbIIACpkaH 00bEM pedepara;
UMEIOTCS YIYIIEHUS B 0(QOPMIICHUH.

OreHKa «yA0BJIETBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIJIEHHUS OT TpeOOBaHUM
K pedeprpoBaHUi0. B YacTHOCTH: TeMa OCBEIICHA JHIIb YaCTUYHO; JIOMYIIEHBI (haKTHYECKUe
OIIUOKHU B coJiepikaHuK pedepaTa; OTCYTCTBYIOT BBIBOJIBI.
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OrneHKa «HeyA0BJIETBOPUTEIBLHO» — TeMa pedepaTa He pacKpbiTa, 0OHAPYKHBACTCS
CYIIIECTBEHHOE HETIOHUMaHKE NMPOoOIeMbl MM pedepaT He MPEACTaBICH BOBCE.

Kpurtepuu onenkn noxiiana

OnennBaeTcsi 3HaAHWE MaTepuana, CHOCOOHOCTh K €ro O00OOLICHHIO, KPUTHUYECKOMY
OCMBICTICHHIO, ~ CHCTEMATH3allil, YMEHHE aHAIM3HPOBATh JIOTHKY pACCY)KICHHHA W
BBICKA3bIBAHMI: HABBIKU MyOJIMYHOM peuH, apryMeHTallH, BEJIEHUS IUCKYCCUU U IOJIEMUKH,
KPUTHYCCKOI'O BOCIIPUATUS I/IHq)OpMaLII/II/I.

OneHka «OTJMYHO» CTaBUTCS, €CIM CTYICHT NOJHO YCBOWJI Yy4eOHBI MaTepual;
MPOSIBJIIET HaBBIKM aHajiu3a, OO0OOIIEHMs, KPUTHUUECKOTO OCMBICICHUS, MYOJWYHOW peuw,
aprymMcHTanu, BCACHUA AOUCKYCCUHU U IIOJIEMHKH, KPUTHYCCKOI'O BOCIPHUATUA I/IH(l)OpMaIII/II/I;
MaTepuall W3JIOKEH TPaMOTHO, B OIPENEIIEHHON JIOTMYECKOH MOCIeN0OBATeIbHOCTH, TOYHO
UCTIOJNIB3YETCS TEPMHHOJIOTHS; MMOKa3aHO YMEHHE WILTIOCTPHUPOBATh TEOPETHUECKUE TOJI0KECHUS
KOHKPCTHBIMH MNpHUMEPaMH, MNPHUMCHATHL HX B HOBOU CUTyalluH; BBICKA3bIBATH CBOIO TOUYKY
3pEHHST; TPOJEMOHCTPHPOBAHO YCBOCHUE paHee N3YYEHHBIX COMTCTBYIOUINX BOTIPOCOB.

OHCHKa «Xopouio» CTaBUTCA, €CIIM OTBET YAOBJICTBOPACT B OCHOBHOM Tp€6OBaHI/I$IM Ha
OIIGHKY «5», HO TIPH 3TOM HMEET OJWH M3 HEIOCTATKOB: B YCBOCHHH YUEOHOTO MaTrepuana
JOTYIICHBI HeOOJBINE MPOOETIbI, He UCKA3UBIIHAE COACPIKaHUE OTBETA; MOMYIIECHBI OJUH — JBa
HezoyeTa B (POPMHUPOBAHUM HABBIKOB MYyOJIMYHOMN peuu, apryMeHTAlluu, BEJCHUs JAUCKYCCHUH U
IMOJIEMUKH, KPUTHYCCKOT'O BOCIIPHUATUSA I/IH(i)OpMaHI/II/I.

O1neHKa «yJIOBJIETBOPUTEIBbHO» CTABUTCS, €CIM HEMOJHO WJIHM HEMOCIEeI0BATEIHHO
pPacKpeITO  COJEp)KaHWE Marepuaja, HO TIOKa3aHO oOIlee TOHWMAaHHE BOMpoca W
MMPOACMOHCTPUPOBAHEI YMCHUA, TOCTATOYHBIC I )IaJ'IBHeI\/III_HeFO YCBOCHUA MaTC€pHralia; MMEJINCh
3aTpyAHEHHs] WM  JIONMYIICHBl OHIMOKM B  OMNpPENSIICHUH  TOHSTHHA, HWCIOJb30BaHUH
TEPMUHOJIOTHH, UCTIPABJICHHBIC TIOCIIC HECKOJIBKUX HABOSIINX BOTIPOCOB.

O1cHKa «HEeYA0BJIEeTBOPUTEIbHO» CTaBHUTCS, €CIIM HE PACKPBITO OCHOBHOE COJCPIKaHUE
y4eOHOrOo MaTepuayia; OOHapy)KeHO HE3HAaHHWE WM HEMOHWMaHue OoJbllied Wiau Haubosiee
BaXHOH 4YacTH Y4eOHOro MaTepuaya; IOMYIICHbI OMMOKA B OMPEACICHUW TOHATHH, IMpH
WCTIOJIb30BAHUU TEPMHUHOJIOTHH, KOTOPBIE HE WCIPABIEHBI IMOCIE HECKOJIBKUX HABOJISIINX
BOIIPOCOB; HE COPMHUPOBAHBI YMEHUS W HABBIKM ITyOJIMYHOW PEUYH, apTyMEHTAIMH, BEICHUS
JMCKYCCHH U TIOJIEMUKH, KPUTUYECKOTO BOCTIPUSATHS HH(DOPMAIIHH.

Kpurepun oumeHKHM 3HAHMH CTYJE€HTA TNPHU BBINOJHEHUHN J1A0OpPaATOPHON PpadoThI:
OIICHMBAETCA 3HAHHE TEOPETHUECKOro Marepuana, 3HAaHWE METOAMKH  IPOBEICHUS
JKCIEPUMEHTa, yMeHHEe paboTaThb € JabOpaTOpHBIM O00OpYJOBaHHEM U MpUOOpaMu MpU
COOIOACHUN TEXHUKH 0€30MaCHOCTH.

OneHka «OTJAMYHO» CTAaBUTCS MPHU HAJUYMU TOJTHOW TEOPETUYECKOW M MPaKTHYEeCKOU
TOTOBHOCTH K TPOBEIEHUIO ONBITHBIX HU3MEpPEeHH, 00paboTke W aHAIU3y MOJyYEeHHBIX
PE3yIbTAaTOB U BBHITIOJIHEHUH BCEX 3aJ]aHUI B MIOJTHOM 00bEME.

OreHKa «XOPOII0» CTaBUTCS, €CIIM UMEETCSl TEOPETUUYECKasl U MPaKTU4YeCKasi TOTOBHOCTh
K IIPOBEJICHUIO SKCIIEPUMEHTA, HO 3a/IaHUS BBIIIOJHEHBI C HEKOTOPHIMU HEAOYETAMHU.

OueHKa «yA0BJETBOPUTEIBHO)» CTaBUTCS, €CIIM UMEIOTCS HEIOYEThl B TEOPETUUECKOUN
Y TIPAKTUYECKOM MOJArOTOBKE K MPOBEJACHUIO HKCIIEPUMEHTA, 3aJJaHUs BBIIIOJHEHBI HE B TIOJIHOM
o0Beme.

OueHka «HeyIOBJIETBOPUTEJIbHO» CTaBUTCA IIPU OTCYTCTBUM TEOPETUUYECKON U
MPAaKTUYECKOW TMOArOTOBKM K TMPOBEACHUIO SKCIEPUMEHTAa, NPU BBINOJIHEHUU 3aJaHUN
JOTYIIEHBI TPYObIe OIINOKH.

Kpurtepun oneHKkH 3HAHUH CTyJAeHTa IIPH cAayde 3a4eTa

3a4eT mpeacTaBiseT cCOO0N MpeaBapUTENIbHYIO OLICHKY 3HAHHM, MPAKTUYECKUX YMEHUH U
HaBBIKOB CTYJICHTA, MOJYYEHHBIX B 00beMe TpeOOBaHUIl y4eOHBIX MpOrpaMM. 3aueT He UMeEeT
OLIEHKHU B Oaijiax, a OLIEHUBACTCS KaK «3aUTEHO» U «HE 3aUTEHO».
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OneHka «3a4TEHO» BBICTABISIETCS CTYIEHTY, OOHAapyXHBIIEMY IIOJIHO€ 3HaHHUE
MaTepuana y4eOHOW MpOTpamMMBbl, YCIICIIHO BBIMOJHSIOIMIEMY IPEIyCMOTPEHHBIE Y4eOHOMH
IIpOrpaMMOM  3aJlaHus, YCBOMBIIEMY MaTEpHall OCHOBHOM JIMTEPATypbl, PEKOMEHIOBAHHOU
yueOHo#l mporpammoii. Kak mnpaBuio, «3a4TeH0» BBICTABISACTCS CTYICHTY, IOKa3aBIIEMY
CUCTEMATHU3UPOBAHHBIM XapaKTep 3HAHUW MO JUCLUILIMHE, CHOCOOHOMY K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO 3HAHMH B XOJIe JaJbHEHIed ydeOHOW paboTel W MpodecCHOHANTBHOM
NEATENbHOCTH, IPABWJIBLHO IPUMEHSIOUNIEMY TEOPETHUYECKUE IIOJOKEHHUS IPU  PELIECHUU
MIPaKTUYECKUX BOIIPOCOB W 3a/ay, BIJIAJCIONIEMY HEOOXOIUMBIMM HAaBBIKAMU W INpUEMaMU
BBINIOJIHEHUS IIPAKTUYECKUX paboT.

OneHka «He 3a4TeHO» BBICTABIAECTCA CTYIACHTY, HE 3HAIOIIEMYy OCHOBHOW 4YacTu
MaTepuasia ydeOHOW MpOTpaMMBbl, TOIYCKAIOUIeMy MPUHIMITAAIBHBIE OIINOKH B BBIIOJHEHUH
MPEAYCMOTPEHHBIX YYEOHOU MPOrpaMMoOi 3aJaHui, HEYBEPEHHO C OOJBIIMMH 3aTPyTHEHUSIMHU
BBINIOJIHSAIOUIEMY MpakThyeckue padborel. Kak mnpaBuio, oneHka «HEeylIOBIETBOPUTEIBLHOY
BBICTaBIISIETCS CTYAEHTY, KOTOPBIH HE MOXET MPOJOJDKUTh OOydyeHHEe WIM HPUCTYNUTh K
JESITEIbHOCTH 110 CHENMaIbHOCTU N0 OKOHYAHUU YHUBEpCUTETa 0€3 JOMOJHUTENbHBIX 3aHATUI
10 COOTBETCTBYIOIIEN TUCIHUIUINHE.

KpuTtepuu oueHku npu npoBeaeHNH IK3aMeHa

DK3aMeH — UToroBasi popMa orieHKH 3HaHUH. [IpoBOAUTCS B 3alaHHBIN CPOK, COTJIACHO
rpadguky yaeOHOTO mporiecca. IK3aMeH MpoXoauT B popme cobecenoBanms no oumnety. Kaxmprit
OwJIeT BKIIIOYAET JBa TEOPETHUYECKHX BOMPOCa W OAHY 3adady. [Ipu BBICTaBICHHH OIICHOK
YYHUTHIBACTCS YPOBEHDb MPUOOPETEHHBIX KOMIIETEHITUHN CTY/ICHTA.

OueHka «OTJIMYHO» BBICTABIsIETCA 00ydaroImeMycs, KOTOPbIH 001a1aeT BCECTOPOHHUMH,
CUCTEeMAaTU3UPOBAHHBIMA U TJIYOOKMMM 3HAHMSIMM MaTepuaja y4eOHOM NporpaMMbl, yMeEeT
CBOOOJHO BBIMOJIHATDH 3aJJaHMs, IPETyCMOTPEHHbIE Y4eOHOW MPOrpaMMoii, YCBOMI OCHOBHYIO U
03HAKOMUJICS C JOTIOJHUTEIBLHOW JIUTEPaTypOi, pEKOMEHIOBAaHHON yueOHOU mporpammoit. Kak
MpaBUJIO, OLEHKA «OTJIWYHO» BBICTaBisieTcs OOy4aloleMycs YCBOMBIIEMY B3aHUMOCBS3b
OCHOBHBIX TOJIO)KEHUH W TIOHATUNA JUCHMIUIMHBI B HX 3HAYEHMU JUId TMpHOOpeTaeMoit
CHEIHAIbHOCTH, MPOSBHUBIIEMY TBOPYECKHME CIOCOOHOCTH B MOHMMAHHUU, H3JIOKEHUU U
WCIIOJIb30BAHMU Yy4eOHOro MaTepuaia, MpPaBUILHO OOOCHOBBIBAIOIIEMY IPHUHSTHIE PEIICHUS,
BIIA/ICIOIIEMY PA3HOCTOPOHHUMHU HAaBbIKAMU M IIPUEMaMH BBIIIOJIHEHUS IPAKTUYECKUX paboT.

OneHka «XOpoulIo» BBICTABIAETCS OOydaroleMmycsi, OOHAapYXUBLIEMY IMOJHOE 3HAHUE
Marepuaga y4eOHON MpPOrpaMMbl, YCHEIIHO BBIMOJHSIOMIEMY MPEIyCMOTPEHHbIE Y4eOHOI
MpOrpaMMoi 3aJaHus, YCBOUBIIEMY MaTepuajl OCHOBHOM JIMTEpaTypbl, PEKOMEHIOBAHHOM
yuebHoi mnporpammoi. Kak mpaBuiio, OIIEHKA «XOpPOILO» BBICTABISIETCS OO0yYaromemycs,
MOKa3aBIIEMy CHCTEMaTU3MPOBAHHBIM XapaKTep 3HAHWNA MO JUCIHMIUIMHE, CIOCOOHOMY K
CaMOCTOSITEILHOMY TOIMOJIHEHUIO 3HAHHUKM B XOJe JalbHeiInel yueOHoil u npodeccrnoHanbHOM
NEeSITeNbHOCTH, TPAaBWJIBHO MPHUMEHSAIOIIEMY TEOPETHYECKHE TIOJOKEHUs TMpU PpEIlICHUU
MPAKTUYECKUX BOIMPOCOB W 3a/ay, BIAJCIONIEMY HEOOXOJWMBIMH HaBbIKAMH U IpHEMaMU
BBITIOJTHEHUS TIPAKTUYECKUX PaboT.

OneHka «yI0BJIE€TBOPUTEIbHO» BBICTABISETCS OOYyYarOImIEMycs, KOTOPBIA TMOKa3aml
3HaHHME OCHOBHOTO MaTepuaia yueOHON mporpaMMmbl B 00bEMeE, TOCTATOYHOM U HEOOXOIUMbBIM
JUis  JanbHeWmed y4eObl W TpenacTosimeld paboThl MO  CHEIUAIBHOCTH, CIPaBWICA C
BBITIOJIHEHUEM 3a/IaHul, TNPEAYCMOTPEHHBIX Y4eOHOM MpOorpaMMoii, 3HAaKOM C OCHOBHOM
JTUTEpaTypoil,  pEeKOMEHJOBaHHOW  yueOHOW  mporpammoi. Kak  mpaBuio,  oreHka
«YIOBIETBOPUTEIHHO» BBICTABIISIETCS 00yUarOLIeMycs, TOMYCTUBIIEMY MMOTPEITHOCTH B OTBETAX
Ha 5K3aMEHE WUJIU BBIMIOJIHEHUHU SK3aMEHAIIMOHHBIX 33/IaHUui, HO 00JagaronieMy HeoO0X0AMMBIMU
3HaHUSIMU TOJ] PYKOBOACTBOM MpenojaBaTeiss s YCTPAHEHHMs] H3TUX MOTPEUIHOCTEMH,
HapYIIAOIIEMY MOCIEeI0BATEILHOCTh B U3JIOKEHUH Y4eOHOTOo MaTepuaja U HCIBITHIBAIOIIEMY
3aTpyJHEHHS TPU BHITIOJTHEHUH MPAKTUYECKUX Pa0OT.
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OneHka «Hey/JA0BJEeTBOPUTEIbHO» BBICTABISIETCS OOydalolIeMycs, HE 3HAOLIEMY
OCHOBHOHM YacTH MaTepuasia yueOHOW MpOorpaMMbl, JOMYCKAIOMIEMY MPUHIUIHAIbHbIE OIINOKH
B BBINOJIHEHUH NPEIYCMOTPEHHBIX YU4e€OHOU MporpaMMoi 3aJaHuii, HEYBEpEHHO C OOJIBIIUMU
3aTpyAHEHUSIMH  BBINOJIHSIONIEMY  IpakTHueckue  pabotel. Kak  mpaBuio,  omeHka
«HEYJIOBJIETBOPUTEJIBHO» BBICTABISETCSl OOydaroleMycs, KOTOPbIH HE MOKET IPOJIOJIKUTh
oOy4eHHe WU MPHUCTYMUTHh K JEATEIEHOCTH IO CIEHUAIBHOCTH 10 OKOHYAHWW YHHBEPCHTETA
03 IOTIOJIHUTETBHBIX 3aHATHH M0 COOTBETCTBYIOIMICH AUCIUTUINHE.

8 IlepevyeHb OCHOBHOM M IONOJHUTEIBHOI y4eOHOH JINTEepPaTyphl
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https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki

.pdf.

2. CaBenbeB U. B. Kypc o6mieit puzuku. B 5 11. T. 1. Mexanuka, [DIeKTpOHHBIH

pecypc]: yaeoHoe mocobue / Caenbes M. B. — CI10: Jlans, 2021. —340 ¢. —
Pexxum nocryna: https://vk.com/wall-51126445 94224,

3. CaBenbeB U. B. Kypc o6mieit puzuku. B 5 T1. T. 2. DnekTpuuecTBo u
MarHeTusMm, [DJeKTpoHHbIN pecypc]: yueoHoe mocodue / CaenneB U. B. — CII6:
Jlanb, 2021. —352 ¢. — Pexxum gocryna: https://vk.com/wall-51126445 94224.

4. CasenneB U. B. Kypc o6meit puzuku. B 5 11.T. 3. MonekynspHas ¢pusnka u
TEpPMOJMHAMUKA. [DIEeKTPOHHBIN pecypc]: yueOHnoe nocobue / CaenbeB U. B. —
CII6: Jlans, 2021. —224 ¢. — Pexxum noctyma: https://vk.com/wall-

51126445 94224,

5. CasenneB U. B. Kypc obmeii puzuku. B 5 t1. T. 4. Bonusl. Onrtuka.
[DnmexTpoHHBIH pecypc]: yueoHoe mocodue / CasenwseB . B. — CII6: Jlanp, 2021. —
256 ¢. — Pexwum noctyna: https://vk.com/wall-51126445 94224,

6. CaBenmseB M. B. Kypc obmer ¢pusuxku. B 5 tr. T. 5. KBaHTOoBas omnTuka.
AtomHast ¢Qusnka. Dusnka aTOMHOrO SAapa MW DJIEMEHTAPHBIX  YaCTHIIL.
[DmekTpoHHBIH pecypc]: yaeoHoe mocodue / CaBenbeB U. B. — CII6: Jlans, 2021. —
384 ¢. — Pexum nmoctyma: https://vk.com/wall-51126445 94224,

JlonmosiHuTEIbHAS YUeOHas JJUTEepaTypa

1. T'pa6osckuit P.U. Kypc dusuxu : yue6. mocodue / TPABOBCKUU P.U. - 11-¢
u3n., crep. - CII6.: Jlans, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : - 208 3k3. —
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Pexxum JIOCTYyTIA: https://4kdesktopbackground.com/content-https-
studfile.net/preview/409455/.

2. HukepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DIEKTPOHHBIN pecypc]: yueOHUK/
HukepoB B.A.— DnekTpoH. TekctoBble qaHHble.— M.: [lamkoB u K, 2016.— 452
c.— Pexum nocryma: http://physicsbooks.narod.ru/Physik/Nikerov.pdf.

3. @u3n4eCKUil SHUMKIIONEeInYeCKuil cinoBapk. ['1. pea. A. M. [Ipoxopos. —
[DnexTponHbIii pecypc]: cioBaps/IIpoxopoB A. M. — M: CoB. sHIMKJIONEANS,
1984. — 944 c. — Pexxum goctyma:
http://es.niv.ru/doc/dictionary/physical/index.htm

O llepeuenb pecypcoB MH(OPMANUOHHO-TETEKOMMYHUKAIIMOHHON CeTH
«HHTEpHET»
[TepedyeHb 2IEKTPOHHO-OMOIMOTEUHBIX CUCTEM

No HaumenoBanue TemaTtuka
1 | UznatensctBO «Jlanb» Maremaruka, ¢dusnka, WHKEHEPHO-
https://e.lanbook.com/ TEXHUYECKUE HayKH, XMMMSI,

UH(OPMALMOHHBIE TEXHOJIOTUU

2 Znanium.com ®u3nKo-MaTeMaTUYECKUE HAYKHU.
https://znanium.com/catalog/books/theme | Pagnosnextpornka,  aBTOMaTmka,  CBSI3b.

WNudopmartrka, BbIYUCIUTENbHAS TEXHUKA

PQKOMGH,IIYGMLIG I/IHTepHeT-CaﬁTBI:

1. ba3pl paHHBIX, WHOOPMAIMOHHO-CIIPABOYHBIE M IOUCKOBBIE CHCTEMBbI
-http://ru.wikipedia.org
2. O06pa3zoBaTeNbHbIN BUACONOPTAN[ DIEKTPOHHBIHN pecypc]: Pexxum noctyma:

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

3. Marepuansl moptana «OTkpbIToe oOpa3oBaHue» [DIEKTPOHHBIN pecypcl:
Pexxum nocryna: http://openedu.ru.

4. Hayunas snektponHas oubmmnoreka Www.eLIBRARY.RU.

5. O6pazoBarenshbiii moptan Kyol'AY [Dnextponnslil pecype]: Pexxum moctyma:
http://edu.kubsau.local

6. ®enepanbHbiii mopran «Poccuiickoe oopasoBanuey. -http://www.edu.ru/.

7. ®enepanpHbiii mopran «MHxenepHoe odpa3oanuey. -http://www.techno.edu.ru
9. @enepanpHblii  GoHI y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToauyeckue yKazaHus sl 00y4alOUIUXCS MO0 OCBOEHHIO TUCIHIITHHBI

1. Konecuukosa T. I1., bepmmikas I'. @., Jlaiidbosa JI. A. BoaHoBas u KBaHTOBas
onTuka. AToMHas pusuka. [DNEKTPpOHHBIA pecypc]: yuebHoe mocooue /
Konecnukona T. I1. — Kpacuonap: Kyol'AY, 2021. —141 c. — Pexum noctyna:
https://edu.kubsau.ru/course/view.php?id=124.
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2. MexaHuKka: METOJUYECKHE YKa3aHHUS K BBIIIOJIHEHUIO 1a00paTOPHBIX paboT 1Mo
Kypcy ¢usuku /coct. Anekcanapos b. JI., [Tune FO.1O., Bepouukas C. B. —
Kpacuomap: KyoI'AY, 2006. — 67 c. Pexxum gocryna: https://fdo.kubsau.ru/my/.

3. Monekymsipras (u3MKa W TEpPMOIWHAMUKA: METOAMYECKHE YKa3aHUS K
nabopatopHeiM paboTtaM 1o Kypcy ¢usuku / coct. Konecnukosa T.I1., CaBenko
A.B., Bepounkas C. B. u ap.— Kpacumomap: KyOoI'AY, 2012. —75 c.Pexum
nocryma:https://fdo.kubsau.ru/my/.

4.251eKTpUYECTBO:METOJUYECKHE PEKOMEHJAMU K JIa0OpaTOpHbIM padoTaMm IO
Kkypcy ¢usuku / coct. Konecuukona T.I1., laitbosa JI.A., Paznoan O.H. u np.

— Kpacuonap: Ky6I'AY, 2016. —72 c. Pexum noctyna: https://fdo.kubsau.ru/my/.

5. Orrruka: maboparopHsIi paktukyM /cocT. Konecaukosa T. I1., Paznosan O. H.,
beprmxas I @. u np. — Kpacnonap: Kyol'AY, 2017. — 110 ¢. Pexxum nocrymna:
https://fdo.kubsau.ru/my/.

11 MMepeyenb WHGPOPMANMOHHBIX TEXHOJOTHH, WCHOJIb3YyeMbIX IpPH
OCYILIeCTBJIEHUH O00pa30BaTeJILHOI0 Mpolecca MO0 JAUCHUILIMHE, BKJIKYasA
nepevyeHb MPOrPaMMHOrO odecriedyeHUs] U WHGOPMAIMOHHBIX CIHPABOYHBIX
cucTemM

NudopmarimonHple TEXHOJOTUH, HCHOJIb3yeMble TIPU OCYIIECTBICHUU
00pa3oBaTeIBLHOTO MPOIEcca MO TUCHUTIIINHE TTO3BOJISIOT:

- obecneynTh B3aUMOJCHCTBHE MEX]Y ydYaCTHHKaAaMU 00pa3oBaTeIbHOTO
nmporecca, B TOM 4YHCJIE€ CHHXPOHHOE M (MJIM) AaCHMHXPOHHOE B3aMMOJICHCTBUE
nocpeactBoM cetu "MaTtepHeT";

- ¢uKkcHpoBaTh XOJ  00pa30BAaTENBLHOTO  TPOIECCa,  PEe3yIbTaTOB
MPOMEKYTOUYHOM aTTecTallud M0 JUCHHUIUIMHE U  Pe3yJbTaTOB OCBOCHHS
o0pa3oBaTeIbLHON MPOTPaMMBI;

- OpPraHu30BaTh MPOIECC O0Opa30BaHMs IMyTEeM BHU3yalW3allUU H3y4aeMOi
uH(OpMAIHN TTOCPEACTBOM HCTIOIB30BaHUS TIPE3CHTAIHH, YIeOHbBIX (PHIIBMOB;

- KOHTPOJHMPOBATH pE3yJabTaThl OOYYEHHS Ha OCHOBE KOMITHIOTEPHOTO
TECTUPOBAHHS,

- aBTOMATU3HPOBATh PACUYEThl AHATUTHYECKUX MTOKa3aTeIeH;

- aBTOMATH3UPOBATh IMOUCK WH(GOPMAIMHU TOCPEICTBOM HCIOIb30BAHMS
CIIPABOYHBIX CHCTEM.

[lepedeHb TUIIEH3MOHHOTO MTPOTPAMMHOTO 00eCTIeYeHUS

Ne | HaumeHoBauue Kpartkoe onucanue
Microsoft Windows OnepanroHHas cucTeMa
2 Microsoft Office (BxmouaetrWord, Excel, | TTaket oducHBIX pUIOKEHUI
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PowerPoint)

w

Microsoft Visio

CxeMbl U JuarpamMmmbl

CucremarectupoBanus INDIGO

TectupoBanue

[lepeuenb npodeccuoHabHbIX 0a3 TaHHBIX U UHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM
No | HaumenoBanue TemaTtuka DJIEKTPOHHBIN aapec
1 | UznarenscTBO «JlaHb» YHuBepcanbHas http://e.lanbook.com/
2 | Znanium.com YHuBepcaibHas http://www.iprbookshop.ru/
3 | IPRbook ITpaBoBas http://e.lanbook.com/
4 | O6pasoBatenbHblil noptan KyoI'AY | YHuepcanbHas https://edu.kubsau.ru/
[Tpodeccrnonanpabie 0a3bl JAHHBIX U HHOOPMAITMOHHBIE CITPABOYHBIE CHCTEMBbI
5 | KoncynpranT [litoc [IpaBoBas http://www.consultant.ru/
6 | apanT ITpaBoBas http://www.garant.ru/
! Ha_yq Hast YJICKTPOHHAs OHOMHOTEKA YHuBepcanpHas https://www.elibrary.ru/
eLibrary
12 MarepuaibHO-TeXHHUYECKOE o0ecreyeHue IS o0yueHus
o aucuunanHe Ousnka
Ne HaumenoBanue HaumenoBaHue nomeeHui Ass IpOBEAEHHs BCEX BUIIOB Anpec
/n y4eOHBIX y4eOHOH NIeATeIbHOCTH, NPeIyCMOTPEHHOH Y4eOHBIM IUIAHOM, B| (MECTOIOIOKEHHUE)
IpeMETOB, TOM YHCII€ IOMEILEHUS ISl CAMOCTOATEIbHOM PaboTHL, ¢ MOMEIECHNH A1
KypCOB, yKa3aHHEeM IepedHs. OCHOBHOI'O 000pyIOBaHUs, yaeOHO- NPOBEJEHHS BCEX
JVCLUIIINH HAaIJISIHBIX TOCOOMH M UCIIONB3YyeMOro MpOrpaMMHOrO BUJIOB y4eOHOM
(Momyneit), obecrnieueHus JIeSITEILHOCTH,
NPAKTUKH, HHBIX HpeIyCMOTPEHHON
BUIOB yueOHOM yueOHBIM ITAHOM (B
JeATeNbHOCTH, cllydae peann3anin
NPeyCMOTPEHHBIX 00pa3oBaTeIbHOI
y4eOHBIM ITaHOM HpOrpaMMBbI B
o0pa3oBaTenbHOMN cereBoil popme
TPOrpaMMBbl JOIIOJHUTEIBHO
YKa3bIBACTCS
HauMEHOBaHHE
OpraHu3aLiy, ¢
KOTOPOW 3aKIH04YEH
JIOTOBOP)
1 2 3 4
1 dusuka TTomemenue Ne 305 571, mocagodHbIX MecT — 46; miomans — r. KpacHonap, yi.
68,7m%; mabopatopus. Kamnanna 1. 13,
nmabopaTopHoe obopyaoBaHue (000pyIOBaHKE TAa0OpATOPHOE — |37aHKE YIeOHOTO
2 mT.); Kopiryca ¢akyiabpTeTa
CrenraNn3upoBaHHast MeOelh(yueOHas qocka, yaeOHas MeOeb) [SHepTeTHKI
1 2 3 4
2 ®dusuka TTomemenue Ne 307 511, mocagodHbIX MecT — 39; wiomans — r. KpacHonap, y.
84,8m?; mabopartopus. Kamnmanna 1. 13,
nabopaTopHoe 0bopynoBanre (000pyI0BaHHE JTabOpaTOpHOE — (3/1aHKE YyIeOHOTro
11 mr.;u3MepuTens — 1 mr.); Kopiyca (aKyipTeTa
TEXHUYECKUE CPEIICTBA 00YUCHUS (KOMITBIOTED TIePCOHANBHBIIN —|IHEPTreTHKH
1 mt.);
crienaIn3upoBaHHast MeOenb(yueOHast Jocka, yaeOHas Meberb)
3 dusuka TTomemenne Ne312 7, miommans — 34,1M2; moMeleHue st r. Kpacnonap, yiu.
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XpaHeHus ¥ MPOPIIAKTHYECKOTO 00CTYKUBaHHS yIeOHOTO
000pya0oBaHuA(CIUTUT-CUCTEMa — 2 IIT.);

nabopaTopHoe o0opynoBanue(odopymoBanue 1abopaTopHoe — 4
mT.);

TEXHUYECKUE CPEICTBA 00YUCHUs (KOMITBIOTEP TePCOHANBHBIN —
2 mr.);

Kamuawna a. 13,
3/IaHne yIeOHOTOo
KopIryca (axkyipTeTa
9HEPreTUKU

duszrka ITomemenue Ne 308 a1, mocagodHbIX MecT — 38; TIomaIb — r. Kpacunonap, yi.
91,1 m?; maboparopus. Kanununa 1. 13,
nabopaTopHOEe 000pyI0BaHUE (000pYIOBaHKE TA0OPATOPHOE — |37aHKE YUSOHOTO
3 mr.); Kopiryca (axkyipTeTa
crienaIn3upoBanHast MeOenb(yuaeOHas 1ocka, yaeoHas MeOesb) [IHEPreTHKU

duszrka ITomemenue Ne 304 311, mocaqoYHBIX MecT — 26; TUTOmaab — r. Kpacunonap, yi.
67,6M%; mabopatopus. Kanununa 7. 13,
nabopaTopHOoe 000pyI0BaHue (000pyI0BaHKE TAOOPATOPHOE — |37aHKEC YUSOHOrO
15 wt.); Kopryca (axkyipTeTa
CreNMaTU3UPOBaHHast MeOesb(yueOHas 1ocka, yueOHas 9HEPTEeTUKHU
MeOenb);

duszrka ITomemenue Ne 1 a1, mocagounsix MecT — 100; rutommans — r. Kpacnonap, yi.
127,5m% y4eOHast ayquTOpHs AJIs TPOBEACHUSI 3aHATHI Kanunauna 1. 13,
JIEKLIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOT0 TUIA, KypCOBOI'O  (3/1aHHE y4eOHOro
MPOEKTHUPOBAHHMS (BBIMOIHEHHS KYPCOBBIX Pa0OT), IPYIIIOBBIX U [KOpITyca (aKylibTeTa
WHAWBUAYAJIbHBIX KOHC}’J’IBTaL{Hﬁ, TEKYUIETrO0 KOHTPOJISA 1 OHEPTCTUKU
MPOMEXYTOYHOMN aTTecTaluy (CIIUT-cucreMa — 1 mr);
crienaIn3upoBanHas MeOenb(yueOHas qocka, ydeoHas
Me0eb);
TEeXHUYECKHUE Ccpe/icTBa 00ydeHusl, HaOOpbI JEMOHCTPAIIMOHHOTO
000pyoBaHus U y4eOHO-HATIISIHBIX TOCOOUH (HOYTOYK,
MPOEKTOp, IKPaH);
nporpammHoe obecrieuenue: Windows, Office.

dusuka TTomemenue Ne420 i, mocagouyHbIX MecT — 25; TUIomaas — r. Kpacnonap, yim.

53,7M?; IOMeIIeHUE [T CAMOCTOSITEIIBHOM PabOThl 00YYarOIUXCSL.
TEXHHUYCCKUEC CPCACTBA 06yqu1/m

(KOMITbIOTEp MEePCOHANbHBIN — 13 1T.);

noctyn K cetu «MHTepHeT;

JIOCTYII B JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA,

IIporpammuoe obecnieuenue: Windows, Office,
CIIEIMANN3UPOBAHHOE JINIIEH3NOHHOE U CBOOOTHO
pacmpocTpaHseMoe IporpaMMHOe o0ecriedeHue, MPeayCcMOTPpEHHOE
B paboyell mporpamme.

CreIUaIn3upoBaHHas MeOesb(yueOHas MeOelnb).

Kamunauna 1. 13,
3/1aHKe yu4eOHOro
Kopiyca (paxkyipTeTa
THAPOMETHOPAIIN
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