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Pabouass mporpamma gucnumiuHbel «®u3nka» pa3zpaboTaHa Ha OCHOBE
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa  BBICIIETO
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PykoBoautens OITOIT BO

K.T.H., IOLIEHT C.K. ITanyma




1 I.Ie.m; H 3aJa91 OCBOCHUSA JUCHUIIJIMHBI

Heabio ocBoenus aucrumumiel b1.0.10 «®usukay sBasercs GopmupoBa-

HUE Y CTYJICHTOB LIEIOCTHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, U3yYEHHE OC-

HOB (hpM3uKH, METOOB (DM3NIECKUX WCCICAOBAHUN M (HU3UIECKUX TPHOOPOB, KO-

TOpbIE HCIOIB3YIOTCS B arpONpPOMBIIUICHHOM KOMIUIEKCE, U3y4eHHE (PU3NUECKUX

SBJICHUM, JIeKAIIMX B OCHOBE IPOCKTUPOBAHMS, HKCIUTyaTallMd W PEMOHTa-

TEXHUYECKUX CHUCTEM B arpoOu3Hece.

B npornecce uzydenus: o0ydaronmuMucs IUCUUAILTUHBI «DU3UKa» peliarTcs

CJIeIyIONIUE 3aIa4M:

— HM3y4YUTh OCHOBHBIEC (PU3MUECKUE SABJICHUS, (yHIAMEHTAIbHbIC TOHITHS, 3aKOHBI
Y TEOPUU KIJIACCUYECKON U KBAaHTOBOU (PU3UKH;

— BBIPa0OTATh YMEHUS MPUMEHATD MMOJTYYCHHBIE 3HAHUS M0 (PU3MKE MPU U3YUCHUU
JIPYTUX TUCIHUIUIAH, BBIACTATh (PU3MUECKYIO CYIIHOCTH B 3aJaudax mpodeccuo-
HAJIBHON JESTENBHOCTH, aHAJIM3UPOBATh TEOPETHUYECKHE MOJICIH SBICHUN U
IIPOLIECCOB.

2 IlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHs IO IWCIHU-
IUIMHE, COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJdbTATAMH OCBOCHUS

OIIOII BO

B pesynbrate ocBoenus gucuuiuinHbl b1.0.10 «®uzuka» dopmupyrorcs
CJIEYIOIINE KOMIETEHIINH:
VYK-1: cnocoOHOCTh OCYIIECTBISATh MOUCK, KPUTHUECKUN aHAIU3 U CUHTE3
uHbOpMaIUK, TPUMEHSITh CUCTEMHBIN MOJAXO/ 1JIsl PEIICHUs] ITOCTABJICHHBIX 3a/1a4;
OIIK-1: cmtocobHOCTh pemaTh TUIOBbBIE 3a/1a4u MPOGEeCCUOHATBHON IESITEIb-
HOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX, €CTECTBEHHOHAYY-
HBIX U 00IIENPOPECCUOHANBHBIX JUCIHUIUINH C MPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

3 Mecto nucuniuinabl B ctpykrype OIIOIT BO

HMuctunnuaa b1.0.10 «®usuka» apasercs obds3arensHor B OIIOII BO nns
oOyuatonuxcs 1o HampasieHHio 35.03.06 «ArpouH)XeHepHs», HampaBICHHOCTh
«TexHrueckrue CUCTEMbI B arpoOU3HECe».

4 OobeM qucoUILIHHBI (324 yacoB, 9 3a4€THBIX €IUHUILI)

O0beM, yacoB
Ounas ] 3aouHas

Bunael yue6HOM paboTh

KonrakTHas paGora 171 39
B TOM YHCJIE:
— ay/IMTOpHAs IO BUJAaM Y4eOHBIX 3aHSATHH 162 30




Bunast yueOHoI paboThI

O0BeM, yacoB

Ounas ‘ 3aoyHas
— JICKITNH 68
— MPAKTHYECKUE 44
— nabopaTopHbIe 50
— BHEAYIUTOPHAsI 9
— 3a4eT -
— DK3aMEH 9
— 3allIMTa KypCOBBIX paboT (ITPOEKTOB) -
— KypcoBas paboTa (IIpoeKT) -
— MPOYHE BUJIBI CAMOCTOSITEIIbHON PabOTHI 153 258
‘ HToOro no AucuuniInHe 324 324

5 Conep:xanue TUCUUILIAHBI

[To uToram uzydaemoro Kypca o0y4aromuecs c/1atoT SK3aMeH.
Hucrumnaa u3ydaercs Ha 1 u 2 kypcax, B 1, 2 u 3 cemectpax.

Conep:kanue ¥ CTPYKTYpPa IMCHHUIIMHBI 10 09HOI (popMme 00yueHus

o Buabl yueOHoii padoThI, BKIIOYAS
g E - CaMOCTOSITEJIbHYIO padoTy CTY/IEeHTOB
Ne HaumenoBanue tembl $E| g U TPYJAOEMKOCTb (B 4acax)
n/ C YKa3aHUEM OCHOBHBIX &= & Camo-
" y borocos g s ek [Ipaktuue- | JlabGopa- oS
s =2 © CKHE 3aHsI- | TOpHBIE
o = THHH TUS samsTas | onad
pabota
IKYPC ICEMECTP
MEXAHHUKA.
Kunemamuka mamepuans-
Houl mouku u mena. lIpsmo-
1 JUHEHHOE U KpHBOJ‘IHH?f/iHOC (;/III(Kll 1 7 2 4 12
JBIDKEHUE MaTepUaIbHOW TOY-
ku. CkopocTb. YCKOpeHHE H
€ro COCTaBJLIIOIIME. YTJOBas
CKOPOCTb M YTJIOBOE YCKOpe-
HUE.
Junamuxa  mamepuanvnou | YK-1,
mouku. 3akonsl Hproorona. | OIK-1
WNmnynse. Lentp macc. Pabora
2 | u sHeprus. MexaHHKa TBEPJIO- 1 7 4 4 12
ro Tena. ODJIEMEHTHl TEOPUHU
TATOTEHUS. DJIEMEHTHl MeXa-
HUKH KHJIKOCTH.
VK-1,
3 |MONLESIAPHAT o lomea [ 1] 7 4 4 12




HaunmenoBanune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUN

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1005051

[IpakTrue-
CKHE 3aHs-
TUS

JlaGopa-
TOpPHBIC
3aHSATHS

Cawmo-
CTOSI-
TeJbHas
pabora

TEPMOJTUHAMUKA.

Ocnoenvie nonodxcenuss MKT.
Kunernueckas Tteopusi raszos.
TennoBsle mpoLecchl B rasax.
CroiictBa kuuakocted. Kpu-
CTaJNIMYECKoe cocTosgHue. Pa-
30BBI€ MEPEXOJbl. DJIEMEHTHI
($U3nIeCKOil KHHETUKHU.

KOJIEBAHHUA H BOJIHBI.
Mexanuueckue  Konebanus.
["apmonnueckue konebaHus u
UX XapaKTepUCTUKU. BomHo-
BbIe Mporecchl. [IpogonpHbie
HOTIEpEeYHbIE BOJHBI. P eKT
Honnepa B akycTuke. Yibrpa-
3BYK U €r0 IPUMEHEHHUE.

YK-1,
OIIK-1

15

Hroro no 1 cemectpy

28

12

14

51

1 KYPC 2CEMECTP

JJIEKTPHYECTBO H
MAI'HETHU3M.
Inekmpuueckoe no.ie é 6aKy-
yme. DNEKTPUUYECKUE 3apsiabl U
nosie. 3akoH Kynona. Onek-
TPUUYECKOE MOJI€ U €ro Xapak-
tepuctuku. [IpuHumn cynep-
no3unuu. [ToTok BekTopa
HanpspKEHHOCTH. Teopema
["aycca. Pabota cuin anexTpu-
yeckoro nouid. [Torenunan.
[Mupxynsuus BeKTOpa Hampsi-
KEHHOCTH 110 3aMKHYTOMY
KOHTYDY.

YK-1,
OIIK-1

Inekmpuueckoe noe é geue-
cmee. Pactipeienenue 3apsiioB
B nnpoBoaHuke. Konnencaro-
pBL. DIIEKTPUYECKUI AUIIOb.
Jusnextpukn. Cernerosek-
TPUKHU.

YK-1,
OIIK-1

IHocmoannuwlit 31exkmpuue-
CKuUil mokK. Y CIIOBHS CyIIle-
CTBOBAHUSI 3JIEKTPUUYECKOTO
toka. [I[poBOTHUKY W U30MISATO-

YK-1,
OIIK-1




HaunmenoBanune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUN

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1005051

[IpakTrue-
CKHE 3aHs-
TUS

JlaGopa-
TOpPHBIC
3aHSATHS

Cawmo-
CTOSI-
TeJbHas
pabora

pbl. 3akoHbl OMa. AKKyMyJs-
topsl. [IpaBuiia Kupxroda.
3akoH J[xoyns-Jlenna.

dnekmpuueckue moku 6 me-
mannax, 6aKyyme u 2a3ax.
Kitaccuueckast Teopust aiek-
TPOIPOBOJHOCTH METAJIIIOB.
Pabora BbIXOa 371€KTPOHOB U3
MeTajula. 3aKOHbI 3JEKTPOJIU3a
®apazest. OMuccusl, HOHU3a-
1Msl.

YK-1,
OIIK-1

Macenummnoe nonae. Cuna Jlo-
penua. 3akoH Amnepa. B3au-
MOJICVCTBUE NTapAILJIEIbHBIX

TOKOB. [10TOK M upKyIsauus
MarHuTHOM UHAYKIMHU. Mar-
HUTHBIE CBOMCTBA BEUIECTBA.

YK-1,
OIIK-1

DnekmpomazHumHas UHOYK-
uus.

3akon Papanes. [IpaBumo
Jlenua. MTHQyKTUBHOCTB KOH-

Typa.

YK-1,
OIIK-1

dnekmpuuecKkue Konedanus u
INNEKMPOMAZHUMHBLE 60JIHDL.
KonebarenbHblil KOHTYD.
®opmyna Tomcona. Pezonanc.
ITonnas cucrema ypaBHEHUI
Makcsemra. CBOOOIHOE DJIEK-
TPOMAarHMTHOE TOJIE€ U €ro Cy-
IIIECTBOBAaHHUE B BUJIE JJIEKTPO-
MarHuTHbIX BoJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH.

YK-1,
OIIK-1

Wtoro no 2 cemectpy

20

16

18

51

2 KYPC 3CEMECTP

OIITUKA U KBAHTOBAA
DOH3UKA.
T'eomempuueckan onmuka.
3aKOHBI ONITUKH. JIMH3EL.
AbGepparus. DoTomeTpus.

YK-1,
OIIK-1

10

Bonnoeaa onmuka. Ilpupona
cera. urepdepenunus. u-
bpakums. Bzanmonericteue
JIEKTPOMAarHUTHBIX BOJIH C

YK-1,
OIIK-1

10




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB

: S
Ne HaumeHnoBanue Tembl i E ? U TPYJI0EMKOCTb (B Hacax)
(=% %)
1;[/ c yKa3a;{:§M OCHOBHBIX § E 2 Mpaxtise- | JlaGopa- Camo-
pocoB 22| O e | e sans- | To cTos-
S = pHBIC
o = i TUS sapsTHs | oA
pabora
BeniectBoM. [lonsipusarus.
Keanmoeas npupooa usnyue- VKA
3 | HUA. TemoBoe U3nyyeHue. oK1 | 3 4 4 4 10
3akoHb! u3nydeHus. Porosd-
dext. DOTOHBI.
Dnemenmul K6aHmoeou hu-
3UKU AmoMO8, MOEKY,
meepovix mel.
Mopaenu atroma Tomcona, Pe- VK-1,
4 | 3epdopna, bopa. BoiHsl ae OIK-1 | 3 4 2 4 10
bpoinsa. Ypasuenue IIpeaun-
repa. TyHHENIbHBINH YD PEKT.
[Ipunuun [laynu. 3oHHas Teo-
Ut IPOBOIMMOCTH.
Amomnan uzuxa u rnemen-
mapnule yacmuywl. S1nepHble
CHUJIBL. O, 3-, Y-U3IIy4eHHUSI. VK-1,
5 | Peakuus menenus siapa. Ilen- | OMK-1 | 3 4 2 2 11
Has peakuus. KocMuueckoe
u3Ny4yeHue. DJIeMeHTapHbIe
YaCTHUIIbl U aHTUYACTHUIIBI.
Htoro no 3 cemectpy 20 16 18 51
Bcero 68 44 50 153




Coaep:xaHue ¥ CTPYKTYpa JMCUMILIMHBI 10 3204HO# opme 00yueHHs

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemblie
KOMIIeTeHIIUN

Cemectp

Buabl yueOHoi#i padoThbl, BRJIKOYAS
CaMOCTOSITE/IbHYIO Pad0Ty CTYJ1IeHTOB
U TPYA0EMKOCTh (B 4acax)

Jlek-
1005051

[Ipaktrue- | JlaGopa-
CKHE 3aHs- | TOpPHBIE
THUS 3aHSATHS

Camo-
CTOSI-
TeJbHas
pabora

IKYPC ICEMECTP
MEXAHHKA.

Kunemamuka  mamepuans-
Houi mouku u mena. llpsamo-
JUHEHHOE W KPHUBOJIMHEUHOE
JBUKCHUE MATEPUAIBHOM TOY-
ku. CkopocTh. YcCkopeHue u
€ro COCTaBJISIOIIME. YTJOBas
CKOpOCTb M YIJIOBOE YCKOpe-
HUE.

Hunamuka  mamepuanvHoii
mouku. 3akoHsl HproToHA.
WUmnynec. Lentp macc. Pabota
U SHeprus. MexaHuka TBEpAO-
ro Tena. OJIEMEHTbl TEOPHUH
TATOTEHUS. DJIEMEHThl MeXa-
HUKHU KHUIKOCTH.

MOJIEKYJIAPHAA
DOU3HKA u
TEPMO/HHAMHUKA.
Ocnognvie nonoxcenus MKT.
Kunernueckas Tteopusi rasos.
TennoBble mpouLecchl B rasax.
CaoiictBa xuakocrei. Kpu-
crajinueckoe cocrosaue. da-
30BBIE MEPEXOJAbl. DIEMEHTHI
(U3UYECKON KHHETHUKH.

KOJIEFAHHUA U BOJIHBI.
Mexanuueckue  Kolebanus.
[Mapmonunueckune kosiebaHus u
UX XapaKTepucTuku. BomHo-
Bble mporecchl. [IpogonpHbIe n
nonepeyHsle BOJHBL. O eKT
Honnepa B akycTuke. YibTpa-
3BYK U €r0 IPUMEHEHHE.

YK-1,
OIIK-1

24

24

24

23

Hroro no 1 cemectpy

95

1 KYPC 2CEMECTP

JIIEKTPHYECTBO H

YK-1,
OIIK-1

13




HaunmenoBanune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUN

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1005051

[IpakTrue-
CKHE 3aHs-
TUS

JlaGopa-
TOpPHBIC
3aHSATHS

Cawmo-
CTOSI-
TeJbHas
pabora

MAI'HETH3M.
dnekmpuueckoe none é 6aKy-
yme. DIIEKTPUYECKHUE 3apsAIbl U
nosie. 3akoH Kynona. Dnek-
TPUYECKOE TI0JIE U €r0 Xapak-
tepuctuku. [IpuHnun cynep-
nosuuuu. [loTok BexTopa
HarpspKkeHHOCTH. Teopema
["aycca. Pabota cun anexTpu-
yeckoro nous. [lorennuai.
[Mupkynsauus BEeKTOpa Hampsi-
KEHHOCTH I10 3aMKHYTOMY
KOHTYDPY.

dnexkmpuueckoe nose é geuje-
cmee. Pactipenienenue 3apsaoB
B InpoBoHKKE. KonaeHncaro-
PBL. DJIEKTPUUECKUN AUTIOIND.
Husnextpuku. CerHeTOIeK-
TPUKHU.

Ilocmoannulit 3nekmpuue-
CKUll moK. Y Cl10Bus Cylle-
CTBOBAHMS SJIEKTPUUECKOTO
ToKa. [[poBOIHMKH U U30IIATO-
pbl. 3akoHbl OMa. AKKyMyJIsi-
topsl. [IpaBuia Kupxroda.
3akon Jlxxoyns-Jlenna.

Dnekmpuueckue moku ¢ me-
mannax, 6aKyyme u 2azax.
Knaccuueckas Teopus siek-
TPOIPOBOTHOCTH METAJLIOB.
PaboTa BbIX0/1a AIEKTPOHOB U3
MeTasuia. 3aKOHBI AJIEKTPOJIN3a
®dapanes. DOMuccHs, HOHU3a-
AL,

Maznummnoe none. Cuna Jlo-
penna. 3akoH Amnepa. B3au-
MOJICHCTBUE NTapaJlIEIbHBIX

TOKOB. [TOTOK M TUPKYISAIIHS
MarHuTHOW MHAYKUIHUH. Mar-
HUTHBIC CBOMCTBA BEIICCTRA.

InekmpomazHumnasn uHOyK-
uus.

3axoH ®apanes. [Ipasuio
Jlennia. MTHOQyKTUBHOCTH KOH-

13

13

13

13

13




HaunmenoBanune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUN

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1005051

[IpakTrue-
CKHE 3aHs-
TUS

JlaGopa-
TOpPHBIC
3aHSATHS

Cawmo-
CTOSI-
TeJbHas
pabora

Typa.

Dnekmpuueckue Konebanus u
INEKMPOMAZHUMHbBLE G0JIHbL.
KosnebarenbHbIi KOHTYD.
®opmyina Tomcona. Pe3onanc.
Ilonnas cucrema ypaBHEHUI
Makcsenna. CBOOOIHOE DIIEK-
TPOMarHUTHOE TOJIE U €ro Cy-
[IECTBOBAaHUE B BUJIE IJIEKTPO-
MarHuTHBIX BOJH. Illkana
SJIEKTPOMArHUTHBIX BOJIH.

17

Wroro no 2 cemectpy

95

2 KYPC3CEMECTP

OIITHKA U KBAHTOBAA
DU3HKA.
T'eomempuueckaa onmuka.
3aKoHbI ONTUKU. JIMH3BI.
AoGeppanus. oromerpus.

Boanosasa onmuxka. 1lpupona
cera. arepdepenuns. u-
¢bpakuus. Bzaumoneiicreue
AJIIEKTPOMATHUTHBIX BOJIH C
BelecTtsoM. Ilongpusanus.

Keanmoesan npupooa usnyue-
Hus. TemIoBOe N3ITyUEHHE.
3akoHbl U3ay4eHus. Potodrd-
bext. DOTOHBI.

Dnemenmaul K6aHMoBoU hu-
3UKU AmMOMO8, MONIEKY],
meepovix me.

Mogenu atroma TomcoHa, Pe-
3epdopnaa, bopa. Bomnsr e
bpoins. Ypasuenue llIpennn-
repa. TyHHenbHbIN 3P PeKT.
[Tpunuun [laynu. 3oHHas Teo-
pHsl IPOBOJIMMOCTH.

Amomnasn pusuka u rnemen-
mapnule yacmuysl. SnepHoie
CHUJIBL. O, 3-, Y-U3IIy4eHHSI.
Peakuus nenenusd siapa. Llen-
Has peaknusi. KocMuyeckoe
u3Ny4yeHue. DJieMeHTapHbIe
YACTHUIIBI U aHTUYACTHUIIBI.

YK-1,
OIIK-1

19

19

19

19

19

10




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB

2]
= =
22| o
Ne HaumeHnoBanue Tembl O E| & U TPYJI0EMKOCTb (B Hacax)
5]
1/ C YKa3aHHEM OCHOBHBIX &= & Camo-
I Y - E ° 3 IIpaktnue- | Jlabopa-
pocoB 2 s | o Jlex- CTOs-
S = CKHE 3aHs- | TOpPHBIE
& 2 101207 TeJbHas
THUS 3aHSATHS
pabora
Wroro no 3 cemectpy 2 4 4 95
Bcero 6 12 12 285

6 IlepeuyeHb y4eOHO-METOANYECKOT0 OOeciedeHust sl
CAMOCTOATEIbHOM PadoThl 00yYAIOIIMXCS MO JUCHUILIAHE

1. HpaKTI/I‘-IGCKOG PYKOBOJACTBO 110 OpTraHHU3allnH CaMOCTOSITCJIbHOM pa6OTBI
CTYACHTOB IIPpH U3YUYCHHUHU AUCIHUIIIINHBI «Duzuka» (y‘-IC6HO-MCTOIII/I‘-I€CKaH

paspaborka) Kpacuomap: KyOoI'AY, 2019. — 52 c. Pexum npocrymna:
https://yadi.sk/i/5xJteU6RbtIQrw.

2. Crapoctuna M.A. Kparkuii kypc ¢u3uku misg 6akanaaBpoB [DJIEKTPOHHBIN
pecypc]: yuebnoe mocodue/ CrapoctuHa M.A., bypnoa E.B., CanbmaHoB
P.C.— OnektpoH. TekcToBble naHHble — KazaHb: KazaHCkuil HalmoHab-
HBIM UCCIIeIOBATEILCKAM TEXHOJIOTHICCKUH yHUBEpcuTeT, 2016.— 364 C.—
Pexxum moctyna: http://www.iprbookshop.ru/79312.— 3BC «IPRbooks», mmo
MapOJIIO.

[/ ®OHJ OLIEHOYHBIX CPEJCTB /JIsl IPOBeAeHNsI IPOMEKYTOUYHOM aT-
TeCTaluu

7.1 TlepeyeHb KOMIETEHIHII ¢ YKa3aHUEM ITANOB UX (POPMHUPOBAHUSA B
npoiecce 0CBOCHUs 00pa30BaTeJIbHON MPOrPAMMbI

Howmep
ceMecTpa

Otanbl OpMUPOBAHUS KOMIIETEHIIUN 1O JUCIUTUIMHAM,

npakThkaMm B npouecce ocBoeHus OIIOI1

VYK-1. Crioco0eH oCyecTBIsATh MOUCK, KPUTUYECKUI aHaIIU3 U CUHTE3 HHpOpMa-

U, IPUMCHATH CHUCTEMHBIN rnoaxon AJjist pCICHUSA IMOCTABJIICHHEBIX 3a1a4

1 NHxxeHepHas sK0JI0rus

1 HaueprarenbHasi reomMetpus
1,2,3 MaremaTtuka
1,2,3 dusuka

2 WNnxenepHas rpaduka

2 dunocodus

2 Xumus

2 TeopeTnueckass MEXaHUKA
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Howmep Otansl HOpMHUPOBaHMS KOMIIETEHIIUH MO AUCLUIIIIMHAM,
cemecTpa npakThkam B nponecce ocBoerust OIIOI1

2,3 ConpoTHuBIeHNE MaTEPHUAJIOB
3 Teopust MalliuH 1 MEXaHU3MOB
3 OcCHOBBI IPOU3BOICTBA MPOJAYKLIMU PACTEHUEBOICTBA
3 OcCHOBBI IPOU3BOACTBA NMPOIYKIIUHU )KUBOTHOBOJICTBA
4 DNEKTPOTEXHUKA U DJIEKTPOHUKA
3) ABTOMAaTHKa

4,6 Texnonornyeckas (MpOEKTHO-TEXHOJIOTHYECKas ) TPAKTHKA
6 DKOHOMMYECKAsl TEOpUs
8 BrinosiHeHNE U 3a1uTa BBIITYCKHOM KBaIM(PUKAIIMOHHON paboThI

OIIK-1. Crioco0eH pemath TUIOBBIE 33/1a4 MPO(HEeCCUOHATBLHOM 1eITeTbHOCTH
Ha OCHOBE 3HAHUH OCHOBHBIX 32aKOHOB MaT€MaTUYECKHUX, ECTECTBEHHOHAYYHBIX U
oOmenpodeccHoHaNbHbIX JUCUUILUIMH C MPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTH

1 HaueprarenpHasi reoMeTpus

1,2,3 MaremaTuka

1,2,3 dusuka
2 WNnxenepHas rpaduxa
2 Nudopmartuka
2 XuMusI
2 Teopernyeckas MexaHuKa

2,3 ConpoTHBIIEHHE MATEPUAJIOB
2,3 MatepuanoBe/ileHUE U TEXHOJIOTUs] KOHCTPYKIIMOHHBIX MaTE€pHUAJIOB

3 Teopust MalliuH 1 MEXaHU3MOB
4 DJEeKTPOTEXHUKA U ANEKTPOHHUKA
3 ABTOMAaTHKa
5 I'uapasnnka
3) TennoTexHuKa
9) DIEKTPONPUBO/T U JIEKTPOOOOPYTI0BAHKE
8 BrlinonHenne u 3anmra BeIMTYCKHONW KBATM(PUKAIIMOHHON pabOThI
/ [TpoekTupoBaHHEe TEXHOJIOTMUECKHUX MPOIIECCOB B arpOMHKEHEPHH
7 DKOHOMMKA M OpraHu3anus npou3BoacTBa Ha npeanpustuu AITK
8 [Iporieccsl 1 MalIMHBI B arpoOU3HECe
8 KommiekToBanne sHeprocOeperaonmx MalimHOTPAKTOPHBIX arpera-

TOB

7.2 OnucaHmne noka3areJsieil 1 KpUuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3IMYHBIX ITanax ux GopMuUpoBaHMs, ONMMCAHME IIKAJIbI OLLCHUBAHUS

[Inanupyemeie YpoBeHb OCBOCHUS
pE3yJIbTaThI OnenouHoe
HEY/IOBJICTBO- OBJIETBO-
OCBOCHHS KOM- YA yA XOpOLLIO P — CpeJCTBO
TeTeHIIHI PUTETHHO PUTEIIBHO
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[Inanupyemble
pe3yabTaThl
OCBOEHUS KOM-
NETCHIIMU

YpoBeHb OCBOEHUS

HCYHOOBJICTBO-
PUTCIIBHO

YAOBJIETBO-
PUTEIBLHO

XOPpOIIO

OTJIMYHO

Onenoynoe
CPEICTBO

YK-1. CriocobeH ocymecTBIATh MOUCK, KPUTHUECKUN aHAIU3 U CUHTE3 HHPOpMa-
IIUU, IPUMEHATh CUCTEMHBIN MOAXO0/ /I PEIIeHHUs] OCTABICHHBIX 3aa4

Hji-2 YK-1
3HaTh: aHaJIN3
uHpopManuu,
HE00X0aAUMOKI
JUTSL peleHus
IMOCTaBJICHHOU
3aJ1a4H,

-3 YVK-1
3HaTh: Bapu-
AHTBI PEIICHUS
3aJaun, olle-
HHMBasg HX JO-
CTOMHCTBA H
HEIOCTATKU

®parmeHTap-
HBIE TIPEJICTaB-
JIeHus oo
OCHOBHEIX IT0-
JIOXKCHUS
KJIaCCUYECKOM
U COBpPEMEH-
HOH (hU3UKH

(MexaHuKy ma-

TepUaIbHOMN
TOYKH, TBEP-
JI0T0 Tea,
KUJIKOCTEN U
ra3oB, (pU3UKy
Koje0aHus u
BOJIH, MOJIEKY-
JISIpHO-

KHHETHYCCKYIO

TEOpHIO, CTa-
TUCTUYECKYIO
¢bu3uky u Tep-
MOJIMHAMUKY,
CBOICTBA Ta-
30B, XHJIKO-
CTEHN U KpH-
CTaJIJIOB, TE€O-
PHIO IIEKTPO-
MarHAuTHOTO
OJIs1, CBOM-
CTBa AJIEKTPO-
MarHMTHBIX
BOJIH, T€OMET-
PHUYECKYIO U
BOJIHOBYIO OII-
THUKY, JJIEMEH-
Tl KBAHTOBOM
¢bu3uku, s1e-

MEHTBI QU3UKU

aATOMHOTO s1-
pa);

Henomnubie
IpeAcTaBiie-
HUS 00
OCHOBHBIX
MOJIOKEHUS
KJlaccuye-
CKOM U co-
BpPEMEHHOM
¢uzuku (Me-
XaHUKY Ma-
TEPUATBHOMN
TOYKH, TBEP-
JIOTO Tena,
JKUJIKOCTEN U
ra3os, (pusu-
Ky KoJeba-
HUS U BOJIH,
MOJIEKYJIAp-
HO-
KHUHETHYe-
CKYIO T€O-
puI0, CTaTU-
CTUYECKYIO
¢bu3uky u
TEpMOJIMHA-
MUKY, CBOH-
CTBa ras3os,
JKUJIKOCTEN U
KpUCTAJUIOB,
TEOPHUIO
AJeKTpoMar-
HUTHOTO TI0-
JIs1, CBOMCTBaA
AIEKTpOMar-
HUTHBIX
BOJIH, T'€0-
MeTpHuye-
CKYIO Y BOJI-
HOBYIO ONTH-
KY, 3JIEMEHTBI
KBaHTOBOM
buzuku,
AJIEMEHTHI
buzuku
ATOMHOTO

Cdopmupo-
BaHHbIE, HO
cozepIKallne
OT/I€JIbHBIE
POOEITBI
IpeacTaBIIe-
HHUS 00
OCHOBHBIX
MOJIOKECHUS
KJlaccuye-
CKOM U CO-
BPEMEHHOU
¢buzuku (me-
XaHUKY Ma-
TEPUAITBHOMN
TOYKH, TBEP-
JIOTO Tena,
JKUIIKOCTEN U
ra3os, ¢pu3n-
Ky KoJieba-
HUS U BOJIH,
MOJIEKYJISIp-
HO-
KHUHETHYe-
CKYIO T€O-
pUIO0, CTaTH-
CTUYECKYIO
¢bu3uKy u
TEpMOJIUHA-
MHKY, CBOM-
CTBa ra3os,
JKUJIKOCTEN U
KpHUCTAJUIOB,
TEOPHUIO
3JeKTpoMar-
HUTHOTO TI0-
JIsl, CBOMCTBa
3JIEKTpOMar-
HUTHBIX
BOJIH, I'€0-
MeTpuye-
CKYIO U BOJI-
HOBYIO ONTH-
KY, 3JIEMEHTBI
KBAaHTOBOM

Cdopmupo-
BaHHbIE CU-
cTeMaTuye-
CKHE Ipea-
CTaBJIeHUs 00
OCHOBHBIX
MOJIOKEHUS
KJlaccuye-
CKOM U CO-
BpPEMEHHOU
¢buzuku (Me-
XaHUKY Ma-
TEPUATBHOMN
TOYKH, TBEP-
JIOTO Tena,
JKUIIKOCTEN U
ra3os, ¢pu3n-
Ky KoJieba-
HUS U BOJIH,
MOJIEKYJISIp-
HO-
KMHETHYe-
CKYIO T€O-
pHIO0, CTaTH-
CTUYECKYIO
¢busuky u
TEpMOIMHA-
MHKY, CBOM-
CTBa ra3os,
JKUJIKOCTEN U
KpHUCTAJUIOB,
TEOPHUIO
3JeKTpoMar-
HUTHOTO T10-
JIsl, CBOMCTBaA
3JIEKTpOMar-
HUTHBIX
BOJIH, I'€0-
MeTpuye-
CKYIO U BOJI-
HOBYIO ONTH-
KY, DJIEMEHTBI
KBaHTOBOM
¢buzukw,
3JIEMEHTHI

Tecr.
Pedepar.
Kontposs-
Has pabora.
Jlaboparop-
HBIE pabOTHI
DK3aMeH.
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[Inanupyemble

YpoBeHb OCBOEHUS

pe3yJIbTaThI OnenouHoe
OCBOEHHS KoM- | HEYAOBJICTBO- | yJOBJICTBO- XOpOIIIO OTJIHYHO CpPEICTBO
IeTeHIIHI PUTEIIBHO PHUTENIbHO
a1pa) ¢buzukwy, ¢buzukn

3JIEMEHTBI aTOMHOTO

¢buzukn szpa)

aTOMHOTO

APa)
HJJ-2 VK-1 | ®parmenrtapuo | Hecucremarn | B neinom | Chopmupona | Tecr.
YMeTp: Haxo- | € YECKOE YCIIEILIHOE, HHOe ymeHHe | Pedepar.
JUTh U KPUTHU- | UCIIOJIb30BAHU | HUCIIOJIb30BaH | HO ocymectBiaT | KonrponpHas
YeCKM aHalU- | € 3HAaHUH | ue coJiepkaiiee | b pabora.
3UpOBaTh MH- | OCHOB TEXHUYECKUX | OTAENbHBIC ucnons3oBan | Jlaboparop-
dbopmaruio, TEXHUYECKUX | CPEIACTB ISl | IPOOEITBI ue HbIC PabOTHI
HEOOXOIUMYIO | CPEelICTB ISl | UBMEPEHHS UCIIONIb30BaH | TEXHUUYECKUX | DK3aMeH.
JUIL  pEUIeHUs | U3MEPEHUs OCHOBHBIX ue CpeAcTB Juis
MOCTaBJIEHHOW | OCHOBHBIX MapaMeTpoB | TEXHUUYECKUX | U3MEPEHUS
3a/1a4H. apaMeTpoB NPUPOJHBIX U | CPEACTB ISl | OCHOBHBIX
/-3 VK-1 MPUPOJHBIX U | UHBIX U3MEPEHUS MapamMeTpoB
YMerb:  pac- | HHBIX IPOIIECCOB; OCHOBHBIX IPHUPOJTHBIX H
CMaTpUBaTh MIPOLIECCOB. napaMeTpoB | MHBIX
BO3MOKHBIE IPUPOIHBIX U | TPOIIECCOB.
BapHaHTHl pe- UHBIX
HICHUsT  3aja- IPOLIECCOB.
YH, OLIEHUBas
UX JIOCTOUH-
CTBa M HEJO-
CTaTKH
ni-2  VK-1| OrcyrcrBue ®parmen- B nenoMm | YenemHnoe u | Tecr.
Brnanmets: cro- | HaBBIKOB: TI0- | TADHOE BJa- | YCIEIIHOE, CUCTEMAaTHU- Pedepar.
COOHOCTBIO 3HaHUS  TpU- | IeHWEe HaBbl- | HO HecHcTe- | yeckoe Bia- | KoHTposs-
HaXOIUTh W | POJIBI Ha | KaMH: MaTHYECKOe | JACHUE uc- | Has paborTa.
KPUTUYECKH YPOBHE, HEO00- | MO3HAHMS BJIaJICHUE nosnb3oBaHus: | Jlaboparop-
aHAITU3UPO- XOIMMOM ISl | IPUPOJBI  Ha | HABBIKAMH: MTO3HAHUS HBIE Pa0OTHI
BaThb MH(Op- | pelIeHuss 3a- | ypoBHE, He- | IO3HAHUS OpUpoabl  Ha | DK3aMeH.
MaIuo, HeoO- | 1a4, UMEIOMUX | 00XOJMMOM | IPUPOABl HA | ypOBHE, He-
XOJUMYIO JUISl | €CTECTBEHHO- | JUIsSl pelleHHsl | ypOBHE, He- | 00X0JMMOM
pelieHusl 1o- | HAy4YHOe  CO- | 33/1a4, HWMe- | OOXOIUMOM | JUIS peIIeHUs
CTaBJICHHOMN JepKaHue W | IOIUX ecTe- | Juld pelleHus | 3a1ad, HMe-
3a1a4u. BO3HUKAIOMIUX | CTBEHHO- 3amad, UWMe- | IONIUX ecTe-
/-3 VK-1 IIPY BBINIOJIHE- | HAYYHOE CO- | IOIIUX €CTe- | CTBEHHO-
Brnanmets: cmo- | Hum  mpodec- | nepkaHue ¥ | CTBEHHO- Hay4yHOE CO-
COOHOCTBIO CHOHAJIbHBIX BO3HHUKAIO- Hay4yHOE CO- | Aep)KaHUEe W
paccMmaTpu- byHKINH, [IUX TIPU BBI- | JIEp)KaHUE U | BOSHHUKAIO-
BaTh BO3MOX- | IPOBEIEHUS MOJTHEHU U BO3HHKAIO- X TPU BbI-
HbIC BapUaHTHI | HECTIOKHBIX npodeccuo- | MUX TPHU BbI- | IOJTHEHUU
pelIeHus  3a- | DKCIIEPUMEH- | HaJbHbIX MOJTHEHUU npogeccuo-
Jlauu, OLEHH- | TANBHBIX  WC- | (PyHKIHIA, npodeccuo- | HATBHBIX
Bas UX JIOCTO- | CII€ZIOBaHHA MPOBEJCHUS | HATBHBIX GbyHKIUH,
WHCTBA W He- | PU3UIECKUX HECIIOKHBIX | GYHKIUH. MIPOBEACHUS
JIOCTaTKH SIBJICHUH. HKCIEPUMEH- | IPOBEJICHUs] | HECTOKHBIX
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[Inanupyemble

YpoBeHb OCBOEHUS

pe3yJIbTaThI OnenouHoe
_ | HeynoBierBo- TTOBJIETBO-
OCBOCHHSI KOM y y XOpOILIO OTJIHYHO CPE/ICTBO
IeTeHIIHI PHUTETBHO PUTEIBHO
TAJIbHBIX WC- | HECIIOKHBIX | AKCIIEPUMEH-
CJIEZIOBaHUIN | DKCIIEPUMEH- | TaJbHBIX HC-
(GU3NUeCKUX | TaJbHBIX HC- | CIEIOBaHUN
SIBJICHUH. clIeNOBaHUM (buzmyecKux
(bu3nYecKux | SBJICHUH.
SIBJICHUI.

OIIK-1. CnocobeH pemiath TUIOBBIE 33/1a4H MPOPECCHOHATBHON ACSITEIbHOCTH Ha
OCHOBE 3HAHWIl OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX, €CTECTBEHHOHAYUYHBIX U

06H1€Hp0(1)eCCHOHaJIBHLIX JAUCIHUITIINH C IMPUMCHCHUCM I/IH(bOpMaHI/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT U
HJ[-1 OIIK-1 | ®parmenTap- | Hemosubie Chopmupo- | Chopmupo- | Tecr.
3HaTb: OC- | HbIE IIPE/ICTAB- | IIPEJICTAaBIIe- | BaHHBIE, HO BaHHBIC CU- Pedepar.
HOBHBIE 3aKO- | JIEHUs 00 HUS 00 coJepKalye | cremaTuye- Kontpous-
HBI ecTe- | OCHOBHBIX II0- | OCHOBHBIX OTJICIIbHBIE CKHE Ipel- Has pabora.
CTBEHHOHAYyY- | JIOKECHUS II0JIO’KEHHUS poOebt craBneHus 06 | JlaGoparop-
HbIX  JMCIU- | KJJACCUYECKOM | Kilaccuye- IIPEACTABIIE- | OCHOBHBIX Hble paboThI
IUIMH U1 pe- | U COBPEMEH- CKOH U co- HUS 00 II0JIO’KEHUS DK3aMeH.
LIEHUsI CTaH- | HOM PU3UKU BPEMEHHOU OCHOBHBIX KJIaccuye-
JapTHBIX ~ 3a- | (MEXaHUKY Ma- | pU3MKH (Me- | MTOJIOKEHHUS CKOMH U co-
Jady B COOT- | TEPUAIBHOU XaHUKY Ma- KJIaccu4e- BPEMEHHOHU
BETCTBUU C | TOYKH, TBEP- TEPUAJIBHOM | CKOW U CO- ¢buzuku (me-
HaIlpaBJIEHHO- | JIOrO Tea, TOYKH, TBEP- | BPEMEHHOMU XaHUKY Ma-
CTbIO Hpodec- | )KUIKOCTEH U | JIoro Tena, ¢bu3uku (Me- | TepuaIbHOU
CHOHAJIbHOU ra3oB, GU3UKY | KUAKOCTEH U | XaHUKY Ma- TOYKH, TBEP-
NeSTeIbHOCTH | KosleOaHus U ra3oB, GU3U- | TEPUAIBHOW | JIOTO Tena,

BOJIH, MOJIEKY- | Ky KoJieOa- TOYKH, TBEP- | KUAKOCTEN U

JISIpHO- HUS ¥ BOJIH, | JIOTO TeJa, ra3os, ¢pu3u-

KMHETUYECKYIO | MOJIEKYJISIp- | KHUAKOCTEH U | Ky KoseOa-

TEOPHIO, CTa- HO- ra3os, GU3u- | HUS U BOJIH,

TUCTUYECKYI0 | KMHETHYe- Ky KoJieba- MOJIEKYJISIP-

¢u3uKy U TEp- | CKYIO T€O- HUS U BOJH, | HO-

MOJWHAMUKY, | pUIO, CTaTH- | MOJIEKYJISIp- | KHHETUYe-

CBOICTBA ra- CTUYECKYIO HO- CKYIO T€O-

30B, KHJIKO- ¢bu3uKy u KHHETHYe- puIo, CTaTh-

CTEH U KpH- TEpMOJMHA- | CKYIO TE€O- CTUYECKYIO

CTaJUIOB, TEO- | MHUKY, CBOi- | puI0, CTaTH- | (PU3HKY U

PHIO DIIEKTPO- | CTBA I'a30B, CTUYECKYIO TEPMOJMHA-

MarHuTHOTO KUAKOCTEH U | PU3UKY U MHKY, CBOM-

I10JIs1, CBOM- KpUCTAJIJIOB, | TEPMOAMHA- | CTBA ra3os,

CTBa BJIEKTPO- | TEOPHIO MHKY, CBOM- | dKHUJKOCTEH U

MarHMTHBIX JJIEKTpOMar- | CTBa rasos, KpHUCTAJIJIOB,

BOJIH, TEOMET- | HUTHOIO MO- | )KUAKOCTEN U | TEOPHIO

PUYECKYIO U 751, CBOMCTBA | KPUCTAJUIOB, | BJIEKTpOMar-

BOJIHOBYIO OI- | 3JIEKTpOMAr- | TEOPHIO HUTHOTO I10-

THKY, 2JIEMEH- | HUTHBIX JJIeKTpoMar- | Jisi, CBOMCTBa

Thl KBAHTOBOW | BOJIH, T'€0- HUTHOTI'O MO- | BJIEKTpOMar-

¢u3uky, 371e- | MeTpuye- J151, CBOMCTBA | HUTHBIX
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[Inanupyemble

YpoBeHb OCBOEHUS

pe3yJIbTaThI OnenouHoe
OCBOEHHS KoM- | HEYAOBJICTBO- | yJOBJICTBO- XOpOIIIO OTJIHYHO CpPEICTBO
IeTeHIIHI PUTEIIBHO PHUTENIbHO
MEHTHI (PU3UKHU | CKYIO M BOJI- | 3JIGKTpOMAar- | BOJIH, I'€0-
aTOMHOTO $5/I- | HOBYIO ONTU- | HUTHBIX MeTpuye-
pa); KY, 2JIEMEHTHI | BOJIH, I'€0- CKYIO U BOJI-
KBaHTOBOI MeTpuye- HOBYIO ONTH-
¢bu3uKwy, CKYIO U BOJI- | KY, DJIEMEHTBI
AIIEMEHTHI HOBYIO ONTH- | KBAaHTOBOM
buzuKu KY, 9JIEMEHTHI | (hU3UKH,
aTOMHOTO KBaHTOBOM 3JIEMEHTBI
a1pa) ¢buzukwy, ¢buzukn
3JIEMEHTBI aTOMHOTO
¢buzukn szpa)
aTOMHOTO
s;Ipa)
HJ[-1 OIIK-1 | ®parmentapHo | Hecucrematu | B nenom | Chopmupona | Tecr.
YMmers:  uc- | e YECKOE YCIIELIHOE, HHOE ymeHue | Pedepar.
MOJIb30BaTh WCIOJIb30BaHU | UCTOJB30BaH | HO ocymectBIsAT | KoHTposib-
OCHOBHBIE 3a- | € 3HaHWH | ne coJiepkaiiee | b Has pabora.
KOHBI ~ €CTe- | OCHOB TEXHUYECKUX | OTAENbHBIC ucnons3oBan | Jlaboparop-
CTBEHHOHAY4Y- | TEXHHYECKUX | CPEACTB IS | IPOOEIBI ue HBIE PaOOTHI
HBIX  JUCIH- | CPEICTB ISl | UBMEPEHHS UCIIOJIb30BaH | TEXHUYECKUX | DK3aMeH.
IUIMH JUISL pe- | U3MEpeHUst OCHOBHBIX ue CpeAcTB Juis
HIEHUsT CTaH- | OCHOBHBIX MapaMeTpoB | TEXHUUYECKUX | U3MEPEHUs
JapTHBIX ~ 3a- | mapaMeTpoB NPUPOJHBIX U | CPEACTB ISl | OCHOBHBIX
Jad B COOT- | IPUPOAHBIX U | UHBIX U3MEpEHUS napaMeTpoB
BETCTBHUHU C | MHBIX IPOIIECCOB; OCHOBHBIX NPUPOIHBIX U
HalpaBJIEHHO- | IPOIIECCOB. napamMeTpoB | MHbBIX
CTBIO TIpodec- MIPUPOJIHBIX U | TIPOIIECCOB.
CHOHAJIbHOU UHBIX
JIeSITeITbHOCTH IIPOLIECCOB.
HJ]-1 OIIK-1 | OtcyTcTBHE ®parmen- B nenoMm | YenemHnoe u | Tecr.
Brnaners: HaBBIKOB: TIO- | TADHOE BIIA- | YCIICUIHOE, CHCTEMaTH- Pedepar.
CHOCOOHOCTBIO | 3HAHMsI ~ NpHU- | IGHUE HaBbl- | HO HECUCTe- | yeckoe Bia- | KoHTpob-
UCTIONIB30BaTh | POJIBI Ha | KaMH: MaTHYECKOe | JACHUE uc- | Has pabora.
OCHOBHBIE 3a- | YpPOBHE, HE00- | MO3HAHUsA BJIJICHUE nosnb3oBanus: | Jlaboparop-
KOHBl  €CTe- | XOJAUMOM JUIS | IPUPOJBI HA | HABBIKAMHU: MTO3HAHUS HBIE PaOOTHI
CTBEHHOHAy4- | pEIIeHus 3a- | ypOBHE, He- | IO3HAHUS OpUpoabl  Ha | DK3aMeH.
HBIX  JIUCIH- | a4, UMEIOIUX | 00XOJMMOM | IPUPOABl HA | ypOBHE, He-
IUIMH JUISL pe- | €CTeCTBEHHO- | JUI PELIeHUs | ypOBHE, He- | 00XOAUMOM
HICHUS CTaH- | HAYYHOE  CO- | 3aJa4, UMe- | OOXOAMMOM | JJIsi pPelIeHHs
JapTHBIX  3a- | Jep)KaHWe M | IOIUX ecTe- | Ul pelleHus | 3a1ad, HMe-
Jad B COOT- | BO3HUKAIOMIUX | CTBEHHO- 3amad, WMe- | IONUX — ecTe-
BETCTBUHU C | IpH BBINIOJIHE- | HAYYHOE CO- | IOIIUX €CTe- | CTBEHHO-
HampaBJIeHHO- | HUM Tpodec- | JepKaHue W | CTBEHHO- Hay4YHOE CO-
CTbIO TpOdec- | CHOHAIBHBIX BO3HHUKAIO- Hay4yHOE CO- | Aep)KaHUEe W
CHOHAJIBHOU GbyHKIUH, IUX IIPU BBI- | J€pKaHUE U | BO3HUKAIO-
NeSITeIbHOCTH | IPOBEICHUS MOJTHEHUU BO3HUKAIO- IIUX MPU BBI-
HECIIO’KHBIX npodeccuo- | MUX TPHU BbI- | IOJTHEHUU
HKCHEPUMEH- | HaJbHbIX MIOJTHEHUH npogeccuo-
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[Inanupyemeie YpoBeHb OCBOCHUS
pe3yJIbTaThI OnenouHoe
OCBOEHHS KoM- | HEYAOBJICTBO- | yJOBJICTBO- XOpOIIIO OTJIHYHO CpPEICTBO
IeTeHIIHI PHUTETBHO PUTEIBHO
TAJIBHBIX  HC- | QYHKIUH, npodeccuo- | HAIBHBIX
ClIeZIOBaHUI IPOBE/ICHUS | HAJIbHBIX GbyHKLIUH,
buznveckux HECIIOKHBIX | (YyHKUHUH. IIPOBEJICHUS
SIBJICHUH. HKCIEPUMEH- | IIPOBEJIEHUS | HECIOXKHBIX
TAJIbHBIX WC- | HECIIOKHBIX | AKCIIEPUMEH-
CJIEZIOBaHUI | DKCIIEPUMEH- | TaJbHBIX HC-
(GU3NUeCKUX | TaJbHBIX HC- | CIEIOBaHUN
SIBJICHUH. clIeNOBaHUM (buzmyecKux
(bu3NYeCcKux | SBJICHUH.
SIBJICHUI.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI WJIM MHbIe MaTepHaJIbl, HE00XO0-
AUMBbIE ISl OLEeHKH 3HAHMH, YMEeHUiIi, HABBIKOB, XapaKTePU3YIIIHUX ITAINbI
¢popmupoBanus komnereHuuii B mpouecce ocsoenuss OINIOII BO

3amaHus I KOHTPOJIbHOI Pa0doThI

3amaHusi COCTaBJICHBI B TPHALATA BapuaHTaxX (MIPUBEICH OJIWH W3 BapHaH-
TOB).

Kontpoabnasi padora Ne 1. Mexanuka. MexaHu4eckue Kojie0aHus.
Yupyrue BoJIHbI

1. Kamensb, OpolieHHbI TOPU3OHTAIBHO, YA Ha 3eMJIt0 Yepe3 Bpems t = 3 ¢ Ha
paccrostauu | = 27 M mo ropu3oHTasM OT MecTa Opocanus. C kakod BBICOTHI h
OpouieH kameHb? C Kakol CKOpPOCThIO vk OH OpotieH? C Kakoil CKOPOCTBhIO U OH
ynazer Ha 3emiito? Kakoil yroil ¢ COCTaBUT TpaeKTOpUsA KaMHS C TOPU3OHTOM B
TOYKE €ro NaJeHus Ha 3eMII0?

2. K pesunoBomy mHypy mumrHOH | = 40 cM u paauycoM I = 1 MM MOJBEIICHA THPS
maccor m = 0,5 kxr. 3Has, yto moayns fOHra ms pesunsl £ = 3 Mlla, naiitn nepu-
OJ1 BEpTUKAJIbHBIX KOJICOaHUN TUPH.

KonTpoabnas padora Ne 2. Moaexkyasipaas ¢pusuka. Tepmoannamuka

1. Tpexatomuslii ra3 noxa gasienuem P = 240 klla u remnepatype t = 20°C 3anu-
maeT 00beM V = 10 1. Onpenenuts TemI0eMKOCcTh C, 3TOT0 ra3a Ipu MOCTOSHHOM
JABJICHUU.

2. Cxonbko Temnots! norsomarot 200 T Boxopoaa, Harpesasics ot 0° 1o 100° C npu
nocTossHHOM fAaBiieHnu? KakoB npupocTt BHyTpeHHeH 3Heprun raza? Kakyro pado-
Ty COBEpIIAET ra3?

KonTpoabnasi pabora Ne 3. Duekrpocraruka. [1ocTOAHHBII 3JIeKTPUYECKHU A
TOK

1. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOIATCS OJIMHAKOBBIE TTOJI0-
xuTenbHble 3apsanbl = 2 HKi1. Kakoii oTpuniatenbHblil 3apsia (1 HE00X0IUMO MO-
MECTUTh B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSKEHUS C €r0 CTOPOHBI ypaB-
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HOBECHJIA CHJIBI OTTAJIKWBAHUS TIOJIOKUTEITBHBIX 3apsI0B?

2. barapes u3 mocnenoBaTebHO COCIMHEHHBIX compoTuBieHud Ri, Rz , R3 u
S/1C 6 =10 B ¢ Bayrpennum conpotusierrem ¢ I =1 Om nmeer KII1/] 0,8. TTane-
HUS HanpsDKEHUs Ha conpoTuBlieHusX Ri, R, paBubl 4 B 1 2 B cooTBeTCTBEHHO.
Haiitu ToK B 1emnm.

Konrpoabnas padora Ne 4. Jiekrpuueckue kojiedanus. [lepemeHHbIN TOK

1. Kakoe conpOoTUBIEHHE MOXKET COJIEPKaTh KOJIeOaTeIbHbIN KOHTYpP, COCTOSIINAN
U3 KaTyIIKH ¢ MHAYKTUBHOCTHIO L = 10 MI'H 1 koHneHcaTtopa emkocthio C =4
MK®, 4TOOBI B HEM €III€ MOTJIM BO3ZHUKHYTH 3JICKTPOMAarHUTHBIE KOJICOaHHs ?

2. Konpencarop emkocThio C = 1 Mx®, pe3uctop conpotusienueMm R = 3 kOm u
KaTyIlIKa UHIYKTUBHOCTH C MHIYKTUBHOCTHIO L = 1 MI'H BKIIFOUEHBI mapaieIbHO
B II€Mb MIEPEMEHHOTr0 ToKa yacTtoTol V = 50 I'i. HaiiTu nmomHoe conpoTuBieHUE
IETH U CIBUT (pa3 MKy HANPSHKEHUEM U TOKOM.

KonTtpoJubHas padora Ne 5. BosiHOBasi onTuka

1. Y3 ToHKOW MIOCKOMapaJIEIbHON CTEKJISSHHOW IIACTUHKU
U3TOTOBJIEHBI TpHU JIMH3bI. DOKYCHOE paccTOsiHUE JIUH3 1 U 2,
CJIOKEHHBIX BMeCTe, paBHO — f12, (hokycHOE paccTosiHHE JTHH3 2

[

u 3 paBHO — fp3. Ompenenure GoKkycCHOE pacCTOSHUE KaXKIOU

u3 JINH3.

2. JIns u3MepeHust mokas3artesis IpeJoMIICHUSI aMMHUaKa B OJJHO U3 IJIed uHTepde-
pomeTrpa MaiikenbcoHa MOMEIIEHA 3aKpbITast ¢ 00€UX CTOPOH OTKayaHHas /10 BbI-
COKOTO BaKyyMa CTeKJIsIHHAsE TpyOka mumHoi | = =15 cm. [lpu 3anonaenuu tpyo-
KM aMMHaKoOM MHTEp(PEepEeHIIMOHHAs KapTUHA JUIsl IJTMHBI BOJHBI A= 589 HM cMme-
ctuiiachk Ha 192 mosocel. Onpenenure nokazaTeiab MPEeTOMIICHUSI aMMHUAKA.

Kontpoabnas padora Ne 6. KBanToBasi onTnka

1. Onpeaenutb MaKCUMAJIBLHYIO CKOPOCTh (DOTORIEKTPOHOB, BBUIETAIOIIUX U3 ME-
Tajia npu o0aydeHuu y—poronamu c s3Heprueit 1,53 MaB.
2. OnpeaenuTh JJIMHY BOJHBI Jie Bpoiiiis 21eKTpoHOB, GOMOApIUPYIOIINX aHOJ PEHTIe-
HOBCKOH pr6KI/I, €CJIM KOPOTKOBOJIHOBAA I'paHulld CINIOIIHOI'O PCHTTCHOBCKOI'O CIICKTpPaA
Amin = 2 HM.

Tectbl
[Ipumepsl TECTOBBIX 3aJaHUN

. Mexanuka

MexaHuka u3y4Jaer. ..

-: IBIDKEHHE TeJl C yYE€TOM MPUUKH, BBI3BIBAIOIINX JBUKEHUE

- pa3JIMYHBIC BBl MCXaHUYCCKOT'O JIBUKCHUA oe3 Y4€Ta NPUYXH, BBI3BIBAIOIINUX 3TO JIBUKCHHC
-1 YCJIOBUSI PAaBHOBECHS TE€J, HAXOASAIIMXCS MO IEUCTBUEM CUIT

+: BHUIbI MEXaHUYCCKOI'O JIBUKCHHUA U IIPUYUHEI NX BO3HHWKHOBCHUA

Maccoii Tena Ha3sIBaCTCS BEIUIHHA, ...

18



-: ©U3MepsieMas KOJIMYECTBOM BEIIECTBA, COIEPKAIIEMCS B JaHHOM Telle
-: U3MepseMasi CUJION, C KOTOPOU TEJIO MPUTATUBAETCA K 3emiie

-! U3MepsieMasi OTHOILIICHHEM Beca JJAHHOTO BEIECTBA K €ro 00beMy

-2 SABJIAIOILASACS MEPON MEXaHUYECKOTO B3aUMOJICHCTBUS Tell

+: onpeaeIsoNnasl MHEPUMOHHbBIE U TPAaBUTALIMOHHBIE CBOMCTBA TEN

Bpemst paBHOMEPHOTO JBMKEHHUSI aBTOMOOMJIS 110 MOCTY JUTMHOM 480 M co ckopocThio 18 km/4

paBHoO...
+: 96 ¢ -:27¢ -:274 -: 8640 ¢

BricoTa nomMa ripu BpeMeHU MaJieHuU COCYJIbKH 2 ¢ TIOCJIe Havyalla IBU)KEHUsSI paBHa. . .
- 15™m +: 20 M - 45 ™ -1 60M

Teno nBuxeTcs ..., €CiM cymMMa BeeX JACHCTBYIOIIUX CUJI paBHA HYJIIO
-: PAaBHOYCKOPEHO

- 110 OKPY>KHOCTH

-: C I3MEHEHUEM CKOPOCTH

+: IPSAMOJIMHENHO U PABHOMEPHO WJIM MTOKOUTCS

Cuiia taru aBToMoOmIIsa Maccoit 14 T pu npoxoxaeHun 50 M 3a 10 ¢ ¢ K03pHUIIMEHTOM TPEHUS
0,05 paBHa...
+: 21 xH. - —7xH - 21 H - TH

Kunernueckoit sHeprueii Ha3pIBaeTcs. ..

-1 DHEpPrus, 3aBUCSINAs OT B3aUMHOTO PACIIOIOKEHUS TEJl WM YacTel Tesa
- DHEprus Teja, HOJHATOro Haj 3emiei

-: DHEPrus NaJaroliero Teia

+: sHeprus, o0ycIOBlIEHHAS MEXaHUYECKUM JABMKEHUEM Tell

[ToTenuuanpHas SHEPrusl MOJHATOTO OTHOCUTENHLHO MOBEPXHOCTH 3eMJIU Ha BhICOTY 20 M Telna
Maccoil 3 Kr paBHa...
-2 60 JIx +: 600 JIx -2 0,15 JIx -0 1,5 Ix

1. KosieOanus 1 BOJIHBI
IMapmonMueckuMU KoaeOaHUSIMHU HA3bIBAIOTCS. . .
-1 KoJie0aHUs1, COBEPIIAIOIINECS OTHOCUTEIHHO MOJIOKEHUS PAaBHOBECHUS
+: KonebaHus, COBEpIIAIOIINECS MO 3aKOHY CHHYCa WJIM KOCHHYCa
-: BBIHYXJICHHBIC KOJI€OaHUs Tela MO ACHCTBUEM BHEITHEN CUJIBI
-: cBOOOIHBIE KOJIeOaHHs B pe3ysbTaTe KaKoro-11u00 0JHOTO HaYallbHOTO OTKJIOHEHHUS

[Tepuon konebGanuii mojBeIIeHHOTO K MpykuHe xectkocThio 0,05 H/Mm rpy3a maccoit 200 r pa-
BEH...
+:13¢c -+ 25¢ -1 524 ¢ - 3,1c

N3menenue ¢a3pl rapmMoHUYecKoro konedanus Ha 180 rpaaycoB COOTBETCTBYET. ..
-: TOJHOMY TIEPHOYy KoeOaHust

+: TOJIOBMHE TIepro/ia KoeOaHus

- YETBEPTH NEepHoJia KoaeOaHus

-: JIByM TepHoJaM KoJieOaHus

Jlnnna pagnoBosHel 600 M COOTBETCTBYET YacTOTE...
- 2 MI'ng +: 0,5 MI'n -2 1,5MTI'n -2 6 MI'g - 3 MI'g
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I11. MoJsexyasipHas pU3HKa U TEPMOANHAMHUKA
Temneparype 50 K cooTBeTcTBYET 3HaU€HHE TeMMeparypsl no Llenscuro. ..
-1 323°%C +:-223°C -1 50°C - -50°C

CpenHsist KBaJjpaTU4HAasi CKOPOCTh MOJIEKYJ a30Ta MpU yBEJIMYEHUM TEMIIEpaTyphl ra3a B 4 pa-
3a...
-: He m3amenutcsa. -: YBenuuurcs B4 paza. +: YBenuuurcs B 2 pasza.-: YMEHBUIUTCS B 2pasa.

BuyTpeHHss dHEeprus uACaIbHOrO0 OAHOATOMHOTIO T'a3a PAaBHA...
- 2RT/2 -1 3pT/2 +: 3pV/2 - pV/3 -1 3VT/2

Yucio creneHei cB00OIbI | 0THOATOMHOM MOJICKYJIbI IIPH KOMHATHOM TEMITEPAType PaBHoO. ..
- i=5 +:1=3 -1=6 -i=1

Buytpennss sneprus 2 moueit renus npu T = 300 K pasHa...
-1 0,6 xJIx -1 0,67 k/Ix -: 2,49 xJIx -1 4,98 k/Ix +: 7,48 xJIx

CosepiienHas razoM pabora npu noxydeHud 500 [k TEeroTsl U yBEIUYEHUU NPU STOM BHYT-
penneii auepruu Ha 300 [k paBHa...
+: 200 JIx -2 800 JIx 0 -2 500 JIx

CosepiieHHas pabouum TenoM padora B TerioBom apurarene ¢ KITJ[ 30 mpouenToB mpu mo-
Jy4eHUU OT HarpeBarens 5 kX TerIoTsl paBHa. ..
-2 150 000 Hx +: 1500 JIx -2 150 JIx -1 67 JIx

V. DilekTpryecTBO U MAarHeTU3M

W cTOYHUKOM 3JIEKTPOCTaTHYECKOTO MOJIS SBJISETCS. . .
-: IOCTOSIHHBII MarHurt.

-: IPOBOJJHUK C TOKOM.

+: HENOABYIKHBIN dJIEKTPUYECKUH 3apsi.

-1 IBWDKYLIUICS DIIEKTPUUECKUI 3aps .

Cuna B3aMOJEHCTBUS JBYX TOYEUYHBIX HEMOJBMKHBIX 3aps/IOB MPH YBEJIUYEHUH PACCTOSHUS
MEXy HUMH B 4 pa3a...

-: yBeJIM4yuTCs B 4 pasza

-: yMEHBIINTCA B 4 paza

-: yBenuuuTcs B 16 pa3

+: ymensmures B 16 pas

Moysb HanpsKEHHOCTH 3JIEKTPUUECKOro MOl B JaHHOM TOYKE MPU YMEHbIICHUH 3apsja, co-
3/aromIero noie, B 3 pasa...

+: yMeHbIIUTCS B 3 pasza

-: yBeJIMYUTCS B 3 pasza

. YMeHbIIUTCS B 9 pa3

. HE U3MEHUTCS

Cu10BOM XapaKTEpPUCTUKON MArHUTHOTO ITOJISI CITYKHT. ..
-1 IIOTEHLHAN
- MAarHATHas IPOHUIIAEMOCTh
+: MarHuTHast UHIYKIMS
-: paborta
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Hagenennsiii B pamke Mmoaynbs 3/1C MHAYKIMY PU YBEIWYEHUH MAarHUTHOTO 1OTOKa ¢ 4 1o 12
B0 3a 2 ¢ paBeH...
+: 4B - 8B - 12B -- 16 B

Cuna JlopeHua, nelicTByroIIas Ha 3apsij, ABUKYIIUICS C TOCTOSHHOM CKOPOCTBIO B MATHUTHOM
1oJie MPONOPIMOHAJIbHA ...

+: BEKTOPHOMY IPOM3BEIEHUIO BEKTOPA CKOPOCTH U BEKTOPA MArHUTHOW MHAYKLIUU

-: CKaJIIPHOMY MPOU3BEJCHUIO BEKTOPa CKOPOCTH U BEKTOPA MArHUTHOW MHAYKLIUU

-: CyMM€E CKOpPOCTH U MarHUTHOM MHIYKIIMH

-: Pa3HOCTH CKOPOCTU M MAarHUTHON MHAYKLUU

WMHayKTUBHOE CONPOTUBIICHUE KAaTYIIKH NPH YBEJIMYEHUN YAaCTOThI IEPEMEHHOr0 TOKa B 2 pa-
3a...

+: yBenuuuTcs B 2 pasza

-: yBeJIMuuTCS B 4 pasza

-: yBenuuutcs 1,41 paza

-: yBeJM4uTCs B 4 pasza

-: YMEHBIIUTCS B 2 pa3a

JleiicTBytolee 3HaueHre HanpspKkeHust 220 BOJIBT - €ro aMILTUTYTHOE 3HAUCHHUE. ..
- 127 B - 157 B +:310 B -:440 B

OnuH U3 OCHOBHBIX MOCTYJIATOB Teopuu MakcBeia ...

+: mepeMEeHHOe MarHUTHOE MOJI€ TOPOKAAET BUXPEBOE IIEKTPHUUECKOE
-. MaroHuTHOC 110JIC HE UMECT HCTOYHUKOB

-1 3JIEKTPUYECKOE 10JIE€ UMEET UCTOYHUKHU

-: IBMOKYLIMHICA SJIEKTPUUECKHUM 3aps]l CO3AAET MAarHUTHOE TOJIE

V. OnTuka

CBeT B ONITHYECKHU OJTHOPOJHOM Cpejie pacpOCTpaHIETCS. ..
-: 110 DKCTIIOHEHTE

+: IPAMOJIMHENHO

-: 110 CHHYCOU/JIE

-: 1o rurepbose

®dokyc - 3T0...

- paCCTOAHUC OT OIITUYCCKOI'0 HCHTPA JTUH3BI JO TOYKH IMCPECCUCHUA ITPCITIOMIICHHBIX nyqeﬁ

+: TOuKa, B KOTOPOM IMocie MpesoMJIeHHs] cCOOMPatoTCsl BCe JIyuH, Majarolliue Ha JUH3Y Hapai-
JIEJIbHO TJIaBHOM ONTHYECKON OCH

-: IPO3paYyHOE TEJI0, OTPAHUYEHHOE ABYMs [IOBEPXHOCTAMU

-. TO4YKa, Yepe3 KOTOPYIO MPOXOIT JIYUH HE MPETOMIIIACH

KorepeHTHBIMU Ha3bIBAIOTCS BOJIHBI. ..

-: pa3HOCTb (ha3 KOTOPHIX MEHSETCS C TCUEHUEM BPEMEHU

+: pa3HOCTb (pa3 KOTOPBIX OCTAETCsI IOCTOSIHHOM BO BpEMEHU
-: pa3HOCTb (ha3 KOTOPHIX BCETJa paBHA HYJIIO

-: Jr00bI€ BOJIHBI BCEr/la KOT€PEHTHBI.

Jucnepcueil ceera Ha3bIBaeTCA ...

-: paccenBaHMe OEIOro CBETa BELECTBOM

+: 3aBUCUMOCTb a0COIFOTHOTO MOKAa3aTellsl MPEeJIOMIICHHsI BEIIECTBA OT YacTOTHI MAJArOIEero Ha
BEILIECTBO CBETA

21



-. IIOTJIOIICHHUE CBE€TA BEIICCTBOM
-: orubaHue CBETOBBIMHU BOJIHAMH HpeHHTCTBHﬁ.

HNHuTtepdepennueii cBeTa Ha3bIBacTCA ...

-1 CJIOKEHHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPU KOTOPOM MOJy4aeTCs YCUICHUE CBETa

- CJIO’)KEHHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, IPU KOTOPOM IOIY4aeTCs OcllablieHue CBeTa

+: ClIO)KEHUE B MPOCTPAHCTBE KOTEPEHTHBIX BOJH, IMPU KOTOPOM TMOJYyYaeTCS YCUJICHUE WIIU
ocnabiieHue pe3yNbTUPYIOIIEeH CBETOBOM BOJIHBI

-: pasnoxxeHue 0enoro cBera B CIEKTP AUGPAKITUOHHON PEIICTKOM.

Judpaxiumeii cBeTa Ha3bIBACTCS. ..

- IPOCTPAHCTBEHHOE IIEPEPACIPENCICHUE DHEPIUMM CBETOBOIO M3JIyYEHUs IPU HAIO0XKCHUU
JIBYX HJIY HECKOJIBKMX CBETOBBIX BOJIH

+: orubaHue CBETOBBIMHU BOJIHAMU MPEMSATCTBUI

-1 OTpaXCHUE U MPEJIOMIICHHE CBETOBBIX BOJIH

-: pasiokeHue 6esoro CBeTa B CIEKTP AU(PAKIIMOHHON PEIIETKOM.

[Tonsipr30BaHHBIM HA3BIBACTCS CBET. ..

-: CO BCCBO3MOKHBIMHU PAaBHOBCPOATHBIMU KOJIEOaHUSIMHU BCKTOpPAa HAIPAKCHHOCTH 3JICKTPUUC-
CKOTO TOJISt

+! UL KOTOPOTO KOJICOAHUS BEKTOPA HAMIPSHKCHHOCTH AJICKTPHUYECKOTO OISl KaKUM-JTHO0 00pa-
30M YIOPSIIOYCHBI

- KOJIe6aHI/I$I BCKTOPOB HaHpﬁﬁ(eHHOCTCﬁ QJICKTPUYCCKOT'O U MAarHUTHOI'O noJjeu KOTOpOro
POTHBOIIOJIOKHBI

- I/ICHYCKaeMI)II\/JI C€CTCCTBCHHBIMH UCTOYHHKaAMMU CBETA.

V1. ATomMHas u snepHas ¢puznka

Haumensbas sHeprus tpedyercs Uit 0CBOO0XKICHHSI IEKTPOHOB, PACHIOJIOKEHHBIX Ha ...
-: Omkaiiiiei K siipy o0osiouke atoma

-: BHYyTPEHHUX 000JIOUKaxX aTomMa

+: BHEIIHEH 000JI0uKe aToMa

-: cCBOOOTHOI OpOuTE

ATOMBI MOTYT...

-: U3nyyaTs 1100yI0 MOPIMIO SHEPTUH, a MOTJIOATh JHIb HEKOTOPBIM AUCKPETHBIN Habop 3Ha-
YEHUH YHEPTUn

-: [Tornomars n100yI0 MOPLMIO SHEPTUH, a U3Ty4YaTh JHIIb HEKOTOPBIM AUCKPETHBIN HabOp 3Ha-
YEHUH SHEPTUn

+: M3ny4atp 1 noriomars JUilb HEKOTOPBIA JUCKPETHBIN HA00Op 3HAYEHUI SHEPTrun

-: 3nmy4ate U nmoraouars J100y0 MOPILUI0 SHEPTUH.

Monens atoma bopa — 31eKTpOHBI MOTYT JIBUTaThCsl B aTOME ...
+: TOJIBKO IO OmpeIeIEHHON opouTe

-: TOJIBKO IO BHEIIHEN opOuTe

-: TOJIBKO IO BHYTPEHHEN opOuTe

-: HE MOT'YT JIBUTAThCS

Snpo n3orona paaus ¢ MaCCOBBIM UNCIOM 226 U 3aps0BBIM 88 COCTOUT U3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mporoHoB U 138 HEWTPOHOB

-: 88 351eKTpoHOB U 138 MpoTOHOB

-: 138 mpoToHOB 1 88 HEUTPOHOB
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B kadecTBe TOIIMBA ATOMHBIX 3JIEKTPOCTAHIUN UCIOJIB3YETCH ...
+: ypaH - KAMEHHBIN YT OJIb - KaAMuH -: rpadur.

O 00 1IN DN K W~

OCoOoO~NO UL WDN P

Tembl pedpepaToB

[TpocTtpancTBO U BpeMs B QU3HKE.

CoBpeMeHHas puznueckasi KapTHHa MUpA.

Kocmonornueckue runoressl 0 IPOUCX0KICHUN BeelleHHOiM.

['paBuTarusi.

CrnenuanbHasi TEOpUsi OTHOCUTEIILHOCTH U €€ SKCIIEPUMEHTAIbHAs TPOBEPKa.
OO6m1ast Teopust OTHOCUTEILHOCTH M €€ SKCIIEPUMEHTaIbHAs ITPOBEpKa.
CunepreTuka Kak HayKa O CaMOOPTaHU3aLUU OTKPBITBHIX CUCTEM.

CaolicTBa 1 MPUMEHEHHE JIEKTPOMarHuTHbIX BoJH CBY-auamnaszona.
TepMOUHIUKATOPHBIE KUJIKOKPUCTALTUYECKUE TJICHKU U UX TPUMEHEHUE J1JIs1 BU3yallu-
3ally TeMIEpPaTypPHBIX MOJIEH.

NudpakpacHble TUPOMETPHI U UX PUMEHEHHE [T OTIPEICIICHUS TEMIIEPATyPHBIX TOJIEH.
PeHTreHOCTpYKTYpHBIM U PEHTI€HOCTIEKTPAJIbHBIN aHAIH3.

Bo3aelicTBue 31eKTpHUYECKOro TOKa Ha OPraHU3M YEJIOBEKa.

3ammra OT JIEKTPOMArHUTHBIX U3JIYy4CHH.

3aKpy4YEHHBIN CBET

HanorexHoyioruu: 1iejim 1 3aa4u.

ATOMHasI SHEpreTHKa: MPUHIIUIIBI, TPOoOJIeMBbl, Oyayiee.

Bonoponnas snepreruka.

MexayHapoaHbIH IPOEKT IO BBICOKOTEMIIEPATYPHOMY CHHTE3Y.

Y CKOpUTENH IIEMEHTAPHBIX YACTHLL.

DJIeMEHTapHbIE YaCTHULIbI

bonpmioi axpoHHBINA KOJUIaAEp.

bo3on Xurrca

KBapkun.

YacTuipl 1 aHTUYACTHIIEL.

['paBuTanIMOHHBIEC BOJIHBI: MPEICKA3aHUE U PETUCTPALUSI.
CBepXIpoBOIUMOCTb.

l'onorpadust u ee npumeHenue.
PanuoakTrBHBIE U30TOIBI U UX IPUMEHEHHE

JlyOHa — abpuka CBEPXTIHKEIIBIX JIEMEHTOB
Marepust 1 anTUMATEPUSL.

Tembl 1a00paTOpPHBIX PAdOT:

. Ismepenue IMH MITaHTEHIUPKYIEM U MUKPOMETPOM

. [IpoBepka 3axona 'yka u onpenenenus Mmoayis KOHra craabHOM POBOJIOKH

. I3y4yeHue 3aBUCUMOCTH Mepro/ia yIPyTruX KoJleOaHu 0T MacChl

. OHpeI[CJ'ICHI/IX IJIOTHOCTH CBINIYYUX TCJI

. I3y4yeHue 3aKOHOB BpallaTeIbHOTO ABMKEHUS TBEPIOTO Tela

. OnpezleneHI/Ie YCKOPEHHA CHUJIBI TSXKECTHU ITPU IMMOMOIIU MAaTEMATUUCCKOTO MasATHUKA

. OnpeneneHne BIAXXHOCTH BO3/IyXa

. Onpenenenne k03¢ HUIMEHTA BI3KOCTH XUIKOCTH MeTo10M CTOKCa

. Ompenenenne kod(hdUIIMEHTa TOBEPXHOCTHOTO HATSHKEHHSI JKUIKOCTH MO CIIOCO0Y OTphIBA
Karmn

10. Onpenenenue yaenbHON TEINIOEMKOCTH MCCIEAYEMON )KUIKOCTH C TIOMOILBIO JIEKTPOKAIo-
pumerpa
11. Onpenenenue nokasatesns aguadaThl BO3AyXa METOJIOM aMa0aTHOTO pacIIMpeHus
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12. Onpenenenue yaenbHOM TEIUIOTHI Tapoo0pa30BaHMs BOIBI

13. MccnenoBanue 3eKTPUYECKHX TIeTel Ha OCHOBaHUM 3akoHOB Kupxroda n Oma

14. Onpenenenue 3HEPreTUYECKUX XapPAKTEPUCTHK JIEKTPUUECKOTO0 HarpeBaTelis

15. N3ydyeHue TepMosieMeHTa

16. OnpeseneHre ropu30HTAIBHON COCTABIISIIONIEH HATPSHKEHHOCTH MarHUTHOTO TIOJISE 3eMJITH
17. UccnenoBanue XxapaKTepUCTUK TpaHchopmaTopa

18. Onpenenenue 3MeKTPUUECKON EMKOCTH U EMKOCTHOI'O COIPOTUBIIEHUS KOH/IEHCATOpa

19. Onpenenenne napaMeTpoB KaTyIIKU UHAYKTUBHOCTH

20. UccnenoBanue noTpedIeHNs MIEKTPUUECKON SHEPTUU HArpy3KaMH IEPEMEHHOT0 TOKa

21. Onpenenenus CBETOTEXHUYECKUX XapaKTEPUCTUK JIaMITbl HaKaJTUBAHUS

22. OmnpeneneHusi ONTUYECKON IJIOTHOCTH M KOHLEHTPALMM OKPALIEHHBIX PACTBOPOB IpHU IO-
MOIIIM KOHIICHTPAIIMOHHOTO (POTORIEKTPUUECKOTO KaJIOpUMETpa

23. Onpezernienne noka3artess IpeIoMICHHUS CTEKIIa

24. OnpeneneHust KOHIIGHTPAIMK M TOKa3aTeNs MPEeIOMIICHUS pacTBOpa caxapa pedpakToMeT-
pom

25. Onpeaenenust riaaBHOTO (HOKYCHOTO PacCTOSIHUS COOMpAroIIel U pacCerBaIOIIEH JTMH3

26. Onpezenienne IMHBI CBETOBOW BOJIHBI € TTOMOIIIBIO KoJjiel] HproToHa

27. Onpenenenue ATUHBI CBETOBOW BOJIHBI IO AUPPAKIIMOHHOMY CIIEKTPY

28. Onpenenenus KOHLIEHTPALUU pacTBOpa caxapa MosipuMeTpoM

29. UccnenoBanue BakyyMHOT0 (hOTO3JIEeMEHTa

Bonpocs! 1 3a1aHus 11l POBEACHUS IPOMEKYTOYHOT0 KOHTPOJISI
(3Kk3aMeHa)
KomneTeHnnusi: cnocoOHOCTh K aOCTPaKTHOMY MBIIUICHUIO, aHAIIU3Y, CHHTE3Y
(OK-1)
Bomnpocs! k 3k3ameny (1-i cemectp)

1. Kunemarnueckoe onucaHue MEXaHUYECKOT'O IBUKEHUS: CCTeMa OTCUETA, TPACKTOPHS,
IIyTh, ICPEMEILECHUE, CPEAHASA U MTHOBEHHAsS! CKOPOCTh, YCKOPEHHUE.
2.  XapaKTepUCTHKH MPSMOIMHEHHOTO PABHOMEPHOTO M PaBHOIEPEMEHHOTO JABIKEHHS.

3. KuHemaTuka BpamaTelbHOTO JBIKEHUS. YTIIOBOE MEpeMelleHHe, CKOPOCTh U yCKope-
Hue. CBsi3b JIMHEWHOW CKOPOCTH C YTIIOBOM.

4. PaBHOMEpHOE JIBUKECHHE MO OKPYKHOCTHU: MEPUO, YaCTOTa. XapaKTEPUCTUKU PaBHOIIE-
PEMEHHOT'O BPAIaTeIbHOTO JBUKCHHUS.

5. HHepuuanbHble U HEWHEPLMATbHBIE cHCTeMbl oTcyeTa. OCHOBHBIE 3aKOHBI JMHAMUKH
HeroTona.

6. HeunepnuansHbie cuctembl orcueTa. CHIIBI HHEPIMH. Y paBHEHHE JUHAMHUKU B HEMHEP-

[UAJILHOU CUCTEME OTCUETA.

Cunsbl B Mexanuke. Culia TPaBUTAI[MOHHOTO MPUTSHKEHUSI, TSKECTH, BEC.

Cuiibl B Mexanuke. CHITbI TpEeHHUS.

9.  Vmopyrue cunsl. Jlepopmaruu v HanpsKEHUS. B TBEPIIOM TeJie, MOAYIIH YIPYTOCTH, KO-
s urment Ilyaccona. Jlnarpamma HanpspkeHuid. 3akoH ['yka. [loTeHmanpHas sHEprUs
yrpyroaeGopMupoBaHHOTO Tea.

10. VIMmynbc YacTHIIBI U MEXaHHUUECKOM CUCTeMbI. OTKPBITHIC U 3aMKHYThIC CUCTEMBbI. 3aKOH

o N

COXPAHCHUS UMITYJIbCA.
11. HCHTp Macc (I/IHCpI_II/II/I) cucteMbl. CBSI3b HUMITYJIbCa CUCTEMBI CO CKOPOCTBIO IBUKCHU
LHEHTpa Macc. YPaBHCHI/Ie ABWIKCHHUA LICHTPA MAcCC.

12. MoMeHT UMITyJIbCca YaCTHIIBI U CUCTEMBI YacTHLl. MOMEHT CHIIbL. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCca B 3aMKHYTOI cucTeMe.
13. Palorta mepemenieHUs MaTepHaIbHONH TOYKHM MO KPHUBOJIHMHEHHOMY MyTH. MOIIHOCTD.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.
26.
217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kunernueckasi 1 noTeHIIMaIbHAs YHEPTUS.

KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIbL. [[0TeHIIMaNbHOE M HEMOTEHIUAIBHOE T10-
J€ cUJl. 3aKOH COXPAaHEHUs NIOJHOM MEXaHUUECKON SHEPTUH.

TBepnoe Teno kak cucreMa mMaTepualbHbIX Touek. llocTynmarenbHoe M BpamiaTesnbHOE
JIBUKCHUE a0COIOTHO TBEPIOTO Tela. YPaBHEHHS JBIKECHUS W PABHOBECHUS TBEPIOTO
Tena.

MowmenT unepuu TBEpAOro tena. Teopema Llteitnepa. OcHOBHOE ypaBHEHUE TUHAMUKHI
BpalaTeIbHOTO JIBM>KEeHUS. KnHeTnueckast s3Heprus Bpallaronierocs Tena.

CaoiicTBa )xuakocteil. JlaBnenue B nokosimieics xkuakoctu. 3akoH [lackans. 3akon Ap-
XUMeJa.

I'mpponnHamuka *KUIKOCTH, MeTOAbl onucaHus. Hecxumaemas xkuakocts. MneanpHast
KUAKOCTh. JINHUY TOKa U TPYOKU TOKA. MaHOMETpBHI AJisl U3MEPEHUS 1aBJICHUS B KHUJIKO-
CTSIX.

VYpaBHEHHE HEPA3PBIBHOCTH CTPYH U CIIEICTBUE U3 HETO.

VYpaBHenue bepHynu 11 uaeanbHON )KUAKOCTH, CIEACTBUE U3 HETO ISl TOPU3OHTAIIb-
HOM TpyOKHU ToKa. BogocTpyitHbIil Hacoc.

Bsizkast sxuakocts. Cuiibl BHYTpEHHETO TpeHus. JlamuHapHoe U TypOyJIEHTHOE TEUCHHE.
Yucno Pentnonbaca.

JIBU>KeHME TeN B dKUAKOCTAX: CHIIa JIOOOBOTO CONPOTUBIIEHUS, MOAbeMHas cuia. [loas-

€MHasi CHJIa KpbLIa CaMoJIeTa.
Knaccudukanus xonebanuii. EAuHbIN M01X04 K OMMCAHHUIO KOJIEOAHHIA U BOJTH Pa3iny-
HOM (hm3nvecKoil mpupoasl. ["apMoHMYECKHe KONeOaHus, aMILTUTY/1a, KpyroBasi 4acToTa
u ¢aza. DHeprus rapMOHUUYECKUX KOJICOaHUH.

[Tpumepbl rapMOHUYECKHX OCHIUISITOPOB: NPYXHHHBIA, MaTeMaTHYeCKUi W (pu3nde-
CKU MasiTHUKHU.

CrnoxeHne rapMOHUYECKUX KOJIeOaHuil: a) OIHOTO HalpaBJIeHUs, OJIHONW YacTOThI; 0) oJ1-
HOTO HaIpaBJICHUs U ¢1a00 pa3IngaromuXcs 4acToT.

CrnoxeHne rapMOHHYECKHUX KOJIOaHUH: a) B3aUMHO NEPIEHAUKYJIAPHBIX OJHOM yYacTo-
ThI; 0) B3aMMHO MEPIIEHANKYISIPHBIX U CJIA00 pa3IHyaromIuXCcs 10 YacToTe.

3aryxatomue KonebaHusl.

Breinyxxaennsie kosnebanus. Pesonanc.

BonnoBoe nBmxkenue B ynpyrou cpene. IIpononbHbeie n nonepeunsle BosHBL. Ilnockas
CHUHYycoOM1aJbHas BoJHA. J[JInHA BOJIHBI, BOJIHOBOM BEKTOP U (ha3oBas CKOPOCThb. BonHo-
Basi IOBEPXHOCTh U (PPOHT BOJIHBHI.

OpHOMepHOE BOJIHOBOE ypaBHEHUE. DHEPreTHUECKUE XapaKTEPUCTUKU YIPYTHX BOJIH.
Maxpockonnyeckue cucteMbl. CTaTUCTUYECKOE U TEPMOAMHAMUYECKOE ONTMCAHUE MaK-
pocucteM. Mozenb naeanbHoro ra3a. OCHOBHBIE 3aKOHBI HJI€AJIbHOTO T'a3a.

VYpaBHEHME COCTOSHUS UACATBHOIO raza. JKCIIEPUMEHTANIBHBIE Fa30BbIE 3aKOHBI.
OcHoBHBbIE NpeCTaBlIeHUs MOJIeKyIsipHO-KuHeTHueckoi teopun (MKT). OcHoBHOE
ypaBHeHne MKT. MonekynspHO-KHHETHYECKOE UCTOIKOBAaHUE TEPMOIMHAMUYECKON
TEMIIEpPaTyphl U JIaBICHUS.

Yucno creneHei cB000bl. 3aKOH paBHOPACIIPEIEIEHUS SHEPTUH 110 CTENIEHSIM CBOOO/IBI.
CpenHsist sHeprus MHOTOaTOMHOM MOJIEKYJIBI.

HepaBHoBecHble MakpocUCTeMBI. SIBIeHHs nepeHoca B razax. Oblee ypaBHeHHE niepe-
HoCa.

SBnenue quddys3un. Ypasaenue nupdysun. Koapduunent nuddysuu, ero Mmouexy-

TS PHO-KWHETUYECKasi UHTepIpeTaIusl.

SIBrieHNEe TEIUIONPOBOAHOCTH. Y paBHEHHE TerIonpoBogHoCTH. KoadduuueHt remio-
MIPOBOJHOCTH, €TO0 MOJIEKYJISIPHO-KUHETHYECKAasi UHTEpIpeTalusl.

SIBnenue BA3KocTU. YpaBHeHUE BsI3KOCTU. Koa(puimeHT BA3KOCTH, €ro MOJIEKYJIspHO-
KMHETHYeCcKasi MHTepIpeTalus.

PeanbHble ra3el. YpaBHeHue Ban—nep—Baansca.
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40.

41.

42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.

53.

54.

55.
56.

W3otepmbl Ban—nep—Banbsca. Kputnueckoe coctosinue. @asbl, pa3oBbie nepexomsl, da-
30BbI€ JUarpaMMbl. PaBHOBeCHE )KUJKOCTH U Iapa.

TBepaoe cocTosiHue Tena, KpUCTAUIMYECKOoe U aMOp(HOE COCTOSIHUE, AaTbHUMN U OIHXK-
Hul nopsaok. Kpucrannmdeckas pemierka u 6a3uc. DlieMeHTapHas sueiika KpucTalia, ee
rnapameTpsbl.

Tunel KpUCTAJIIIOB B 3aBUCUMOCTH OT BHJIa YaCTHI] B y3JIaX PELIETKH U UX B3aUMOJIEH-
cTBui. PeanbHble KpucTauibl. JKuaKue KpucTasuibl.

CaoiictBa xuakoro cocrosinus. [loBepxHocTHbIN cinoi. [IoBepXHOCTHOE HATSKEHUE.
CwmauuBanue. ®opmyna Jlamnaca.

TepmoauHaMuueckass CUCTEMA, IAPAMETPBI COCTOSIHUSL, TEPMOAMHAMUYECKOE PaBHOBE-
cue. Buyrpennsist sneprus cuctemsl. [lepBoe Hauano TepMOJIMHAMUKH.

[IpuMeHeHue nepBoro Hayana TePMOJAMHAMUKY K U30IIPOLIECCaM B ra3ax.
TernoeMKoCTh. Y AenbHas U MOJIAPHAs TEIJIOEMKOCTH, UX CBS3b.

Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.

[uknuyeckue npouecchl. Padora nukina. OOparuMeie 1 HEOOpaTHMbIE TPOIIECCHI.
Temnosie geurarenu. KIIJI TernmoBoro asurarers.

Huxn Kapno. KITJI nuxna Kapao mist upeansnoro raza. O6parumocts nukia Kapho.
Peanbubie nukiibl. HeocymecTBUMOCTh BeyHOro asurarens. Bropoe Haudano tepMoau-
HaMHUKH.

DOHTPOIUS UICAITBHOTO Ta3a. DHTPOIUsA KaKk (DYHKUHS COCTOSHHUA, €€ CTAaTUCTHUECKOe
TonkoBanue. Popmyna bosbnmana.

TBepmoe cocTosiHue Tela, KPUCTAIUTMYECKOE U aMOP(HOE COCTOSTHHE, JATbHUN U OJIVIK-
HUH nopsaok. Kpucraimdeckas perrerka u 6a3uc. DIleMeHTapHas siueiika KpUcTalia, ee
rapameTpsbl.

Tunel KPUCTAIIJIOB B 3aBUCUMOCTH OT POJIa YACTHI] B y3JIaX PEIIETKU U B3aMMOJICHCTBHI
Mexay HuMH. Peanbabie kpuctaiibl. JledekTsl B kpuctamiax. Bausaue nedekros Ha
MIPOYHOCTH KPUCTAJIIOB.

Kunkue KkpucTamibl, UX BUJbl U CBOMCTBA.

CsoiicTBa xuiKoro cocrosinus. [loepxHocTHbIl ciioil. [loBepXHOCTHOE HATSKEHUE.
®opmyna Jlanmnaca. CMaunBanue. KanuispHele siBIeHUS.

HpaKTquCKI/Ie 3aJlaHUA JJIA IPOBCACHUA IK3aMCHA

ABTOMOOUJIBb MpOEXaj TPETh MYTH CO CKOPOCThIO v1 = 60 kMm/4u. [lanee 4 octaBmierocs
BPEMEHH OH €XaJl CO CKOpOCThi0 02 =50 KM/4, a 3aTeM MABHUrajics CO CKOPOCTBIO U3=
=90 xm/u. HaiiTu cpeiHIOI0 CKOPOCTh < 0> aBTOMOOWJIS Ha BCEM ITYTH.

MarepuanbHas TOUKa JBUKETCS B TNIOCKOCTH Xy COTTIACHO YPaBHEHMSM X = Aj+Bit+Cit?
ny = A+ Bot + +Cut?, rae Bi=7wm/c, C1 = -2 m/c?, Bo= —1wm/c, C2=0,2 m/c?. Onpenenutsb
MOy CKOPOCTH M YCKOPEHHsI TOUKH B MOMEHT BpeMeHu t1 = 5Sc.

Teno 6pomeno nox yriaom a = 30° K TOPU3OHTY C HaYadbHOM CKOpPOCThIO th = 20 m/c.
[Tpenebperasi CONMPOTUBICHNEM BO3AyXa, ONPEACIHTH CKOPOCTh Telld, HOPMAaJIbHYIO U
TaHTE€HIMAJIBHYIO0 COCTABIIAIOLIME YCKOPEHUS M PAaJUyC KPUBHU3HBI TPAEKTOPUHU uepes
Bpems t1 = 0,5 ¢ mocie Havana nBuxkeHus. HailTh ypaBHEHHE TPAaeKTOPWH JBIDKEHHS
Tena.

Bapaban cenaparopa paguycom R = 0,25 M Bpamaercs 10 3akoHy ¢=A+Bt+Ct, rie 4 =
2,5 pan, B ==0,8 pan/c; C =0,15 pa;l/c3. Ornpenenutb TaHTE€HIIUAIBHOE d;, HOPMAJIBLHOE
@n ¥ TIOJTHOE @ YCKOPEHUSI TOYEK Ha IOBEPXHOCTH Oapabana B MOMeHT Bpemenu t = 10 c.
CMech CBHHIIOBBIX JIpoOMHOK ¢ quamerpamu di = 1 MM u d2 = 3 MM omycTuiu B 0ak ¢
TIUIepruHOM BBICOTOM h = 1 M. Hackonbko mo3ske ymaayt Ha JHO APOOMHKH MEHBIIIETO
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

JMaMeTpa 10 CPaBHEHUIO ¢ IpoOMHKaMu OoJbliero nquamerpa? JluHamudeckas BSI3KOCTb
rmnepuna 7= 1,47 Iac.

OnpenenuTb CKOPOCTh v IMYJH, €CIIM OTKJIOHEHHE OT MHILIEHH IPU CTPEeNbOe BJOJIb Me-
puanaHa coctaBisieT 6,2 ¢cM BIpaBO OT LeHTpa. PaccrosHue no mumenn S = 900 M,
cTpensba mpomsBoauTcs Ha mupoTe ¢ =54°. CKOPOCTh IMy/H CYATATh HOCTOSHHOA.

[Tynst Maccoit 9 T, neTsimas ropu30HTAIBHO CO CKOPOCThI0 600 M/C, TPOOUBAECT BUCSIIIHIA
Ha HUTH Opycok maccoit 140 1, BcaencTBre 4Yero CKOPOCTh MyJIM YMEHBIASTCS B MOITOPA
pa3za. OnpeaenuTs KOJIUYECTBO TEIUIOTHI, BbIICIUBIIEECS IPU yAape.

lap u chepa 0AMHAKOBOTO pajinyca U MAacChl CKAaThIBAIOTCS MO0 HAKIIOHHOM IJIOCKOCTH C
OJIMHAKOBOM BbICOTHL. CKOPOCTh KaKoro Teja OyAeT OoJblile B KOHIIE ITYTH U BO CKOJIBKO
paz?

CranbHol mapuk mMaccoit m = 20 r moJyiokeH Ha NpykUHHBIE Bechl Maccoir M = 40 .
[Tpu 5TOM yaiika BECOB OTKJIIOHMIIACh Ha Xo = 3 cM. OnpenennuTs MakCUMalbHOE TT0Ka3a-
HHE BECOB, €CIIM IAPUK OPOCUTHh Ha BEChl 0€3 HaYaIbHOM CKOPOCTH C BBHICOTHI N = 40 cM
U T0CJIe y/apa OH MOJIPBITHYI Ha BBICOTY h1= 17 cM. Yiap cuntaTh aOCOJIIOTHO YIIpY-
TUM.

B mHe cocyna mmeercst otBepetue auamerpom di. B cocyne Boja mopanepikuBaeTcs Ha
nocTossHHOM ypoBHe h. CuuTasi, 9To CTpys He pa3dphI3rMBacTCs U MpeHeOperas CHiIaMu
TPEeHHsI B KHUJIKOCTH, ONPEACIUTh AUaMeTp CTPYH, BBHITEKAIOUIEH U3 cocyla, Ha paccTosi-
Huu h1= 2h or ero aHa.

3aBpemst t=1 4 4epe3 TpyOy auamerpom d = 40 cm mpokaduBaercs ra3 macco m = 15
kr. /lunamuueckas Bsa3kocTh raza 1 = 10 Ila c. Ecnu 3a xapaktepHbli pa3Mep NpUHATH
IaMeTp TpyOBl, TO KpUTHUYECKOE 3HaueHHe uncia PeitHonbaca Reyx, 11 mamMuHApHOTO
teueHus ra3a pasHa 2000. Onpenenure xapakrep TEUEHHs rasa.

Hauanphas daza rapmonunueckoro xonebanus pasna 0. [Tpu cmemennn x1 = 2,4 cM 0T
MIOJIO’KECHUST paBHOBECHs Tela Maccoid 50 I CKOpOCTh Teja v1 =3 CM/C, a MPU CMEIICHUN
X2 = 2,8 cM ero cKopocTh v1=2 cMm/c. HaiiTu amMmutyay u nepuoj 3Toro kKoiebaHus, a
TaK)Ke€ MOJHYIO MEXaHUYECKYIO SHEPTHIO.

DHeprusi 3aTyXxarolux KoJieOaHWN MasTHHUKA, MPOUCXOJSIINX B HEKOTOPOM cpeie 3a
Bpemsa t = 1,5 muH, ymensmmiace B N = 75 pa3. OnpenenuTs Ko3QQPHUIUEHT CONPOTUB-
JeHus I cpefibl, eciiu Macca M mMasitTHUuKa pasHa 200 T.

Cocya pa3ieneH neperopojikaMu Ha TpHU 4acTH, 00beMbl KOTOPBIX paBHbI V1, Vo, V3 1 B
KOTOPBIX HAaXxOJATCS ra3bl IPU JABICHUAX p1, p2 U p3 cooTBeTcTBeHHO. Kakoe masie-
HUE B COCYJIE YCTAaHOBUTCS MOCJE yIaJeHHs EPEropoaoK, €Clii TeMIEpaTypa Mpu 3TOM
ocTajgach HEU3MEHHON?

bapomerp B kaOuHe neTsiero Bepronera nokasbiBaer aasieHue p = 90 klla. Ha xakoi
BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM IJIONIaKe OapoMeTp MoKa3bIBall JaBICHUE po
=1 atm? Cuurats, uTo TeMreparypa Bosayxa paHa 17 °C u He U3MeHsETCS C BBICOTOIA.
Kucnopon, 3anumasmuii oo0bem Vi =1 1 npu naeneHun p1 = 12 atM, aauabaTudecKu
pacumupmiics 0 oosema Vo = 10 1. Onpegenuts padoTy A pacmupeHus rasa.

A3o0T, 3aHuMaBIIKi 00beM V1 = 1 11 Mo JaBieHUeM pi1 = 2 aTM, paclIMpuiIcs 10 oObeMa
V2 = 28 1. Onpenenuth paboTy paclIupeHus ra3a, €CIM paciIupeHue uaet 1) nzoxopu-
4yeckHd; 2) u3orepMuuecky; 3) uzobapuuecku; 4) aanabarHo. Kak cooTHocsTCS 3TH pa-
60THI?

Haiftn m3meHenue >aTponmu Tpu Harpeaauu 100 r Boms o 0 1o 100° C u mocneyro-
1IEM [IPEBPALLEHUH BOJIBI B I1ap TOM )K€ TEMIIEPATYPHI.

Omnpenenuts yucio N aTOMOB, NPUXOISAIIUXCS HA OJIHY 3JEMEHTAPHYIO siUeiKY, NepBOe
KOOPJMHAIIMOHHOE YHMCIIO N1 (YUCIIO OMMKalIInX aTOMOB) M paanyc I1 MepBOM KOOPAU-
HAIIMOHHOM cepsl (paccTosTHUE MEX Ty OMMKaHIIuMI aTOMaMu) JUTsl PEIIETOK CO CTPYK-
typamu [1K, OLIK, 'K, BIIK.
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28.
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20. AnnorponHast MoauduKaus o-xenesa umeet ctpykrypy OLIK ¢ mocTosHHOM penieTku

a1=2, 86 A, y-xenesa — ctpykrypy I'IK ¢ a2 = 3,56 A. OnpeenuTs OTHOCHTETBHOE H3-
MeHEeHHe TIIOTHOCTH JKeNle3a PH Hepexoie ero U3 a- B Y-MOAUDUKALIHIO.

Bomnpocs! k 3k3ameny (2-i cemecTp)

CBolicTBa AJIEKTPUYECKOTO 3apsiia. DiaeMeHTapHbll 3apsal. Todeunslit 3apaa. 3akoH Ky-
JIOHA.

DNEKTpUYECKOE MOJIE U €ro XapaKTepUCTUKU. HanpsykeHHOCTh MO TOYEYHOro 3aps/ia.
I'paduueckoe nzo0pakeHue EeKTpocTaTuIecKux nosiei. [IpuHuun cynepno3uuuy.
Pabora cun anexrpuueckoro nois. [lorennuan. Ilorennuan Toueqnoro 3apsaa.

CBsI3b OTEHLIMAIA U HAIPSYKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIA. DKBUIIOTEHIMAIbHbIE
JMHUU ¥ TIOBEPXHOCTH.

OcHOBHBIE TEOpEMBI JIEKTPOCTATUKHU: Teopema ['aycca, TeopeMa 0 LUPKYJISAILUUA BEKTOpa
HaNpsHKEHHOCTU M0 3aMKHYTOMY KOHTYpY. [lOTeHIMaNbHBINA XapakTep 3JeKTpocTaTHye-
CKOTO ITOJISI.

Knaccugukamnus BemecTBa (MPOBOJAHUKH, MOTYIPOBOJAHUKH, AUAIEKTPUKH). [IpoBonHU-
KU B 3JIEKTPOCTATUYECKOM I10JIe. DJIEKTPOCTaTHYECKasl 3aIlnTa.

OKBUIOTEHUUAIBHOCTh IPOBOJHUKA. JIEKTPOEMKOCTh YEIMHEHHOIO IPOBOHHKA.
DJEeKTPOEMKOCTb LIapa.

Konzaencarop, 351eKTpOEMKOCTh KOHAEHCATOPa, COEMHEHNE KOHEHCATOPOB.

OHeprus 3apspKeHHOr0 YeIUHEHHOTO IPOBOJHMKA, KOHACHCATOPA. DHEPrus U IIOTHOCTb
SHEPrUH JIEKTPOCTATUUECKOIO MOJIS.

JManekTpuKky B 3neKTpocTathdeckoM modje. [lonspusanus IU3IEKTPUKOB. DJeKTpUye-
CKHI JIATIOJNb.

Bekrop nonspuzanuu. HanpskeHHOCTb MOJIS B IUAJIEKTPUKE. DJIEKTPUUECKOE CMEILEHUE.
JsnexTpudeckas IPOHUIIAEMOCTh U BOCTIPHHUMYHBOCTD.

Bupl 11351eKTPUKOB U MEXaHU3MBbI UX MOJISIPU3ALMH.

DNEKTPUUECKUN TOK, YCIIOBUSL €r0 CYIIECTBOBAHUS M XapaKTEPUCTUKU.

CropoHHUE CHIIBL. DIEKTPOJBMKYIAs CHUJA U HAINPSDKEHUE.

3akon Oma 1J11 OJHOPOJAHOTO YJYacTKa IEMH MOCTOSTHHOTO ToKa. 3akoH OMa B mudde-
peHuuanbHoM hopme.

ConpoTuBieHe MPOBOJHUKOB U UX COEAUHEHHUE.

3aBUCUMOCTh COIPOTHBIIEHUS] POBOJHUKOB OT TeMIEpaTyphl. SIBICHHE CBEPXIIPOBOJIHU-
MOCTH.

3akoH OMa Ui HEOAHOPOAHOM PAa30OMKHYTOM M 3aMKHYTOM LIEIH.

[TpaBuiia Kupxrodga s pa3BeTBIEHHOM LIeTH.

PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA. 3akoH J[xkoynsa-JleHnia B MHTErpanbHOM U 1ud-
depeHmanbHOi Gopme.

Knaccuueckas Teopus 351eKTponpoBoiHOCTH MeTasioB pyne-Jlopenua.

30HHAsT TEOpHs TBEPABIX Tel. 30HHBIE TUArPaMMbI IPOBOJHHUKOB, TOIYIIPOBOJHHKOB H
JIBJIEKTPUKOB.

ONEeKTPONPOBOJHOCTh METAJIIIOB U COOCTBEHHBIX MOJTYIPOBOJHUKOB.

CoOcTBeHHas ¥ MpUMeECHast MPOBOJAUMOCTh HOJIYIPOBOIHUKOB, €€ 3aBUCUMOCTb OT TE€M-
NepaTypbl U OCBEIIEHHOCTH. TepMo- U (POTOCONPOTUBIECHHUS.

MarHuTHOE 1ojie paBHOMEPHO JIBMXKYILErocs 3apsaa. JleiicTBre 3IeKTpruuecKkoro 1 mar-
HUTHOTO IOJISI HA IBWXKYIIMICS 3apsa. MaruntHas cuina JlopeHna u ee CBOMCTBA.

3akoH buo-CaBapa-Jlamuiaca u ero nmpuMeHeHHME K pacuyeTy MarHUTHOTO IOJIi CUMMeT-
PUYHBIX IPOBOTHUKOB C TOKOM.

3akoH Amriepa. BzaumoseiicTBue napanienbHbIX TOKOB.

Pabora o nepemenieHuIo NPOBOIHUKA C TOKOM B MarHUTHOM Imoiie. [IoTok MarHuTHOI
UHTYKIUH.
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OcHOBHBIE 3aKOHBI MArHUTHOI'O TIOJIS: TeopeMa ['aycca 1 TeopeMa 0 HUPKYISILUY BEKTOpa

MarHUTHON MHIYKIIUU B . BuxpeBoi xapakTep MarHUTHOTO TIOJIS.

MaruauTHoe nosie B BelecTBe. HaMarHM4eHHOCTb.

WNHaykuusa 1 HanpsHDKEHHOCTh MAarHUTHOTO MOJIsl B MarHeTUkax. MarHuTtHas npoHHMIae-
MOCTb ¥ BOCIPUMMYHUBOCTb.

Bunbl maraetnkoB. CBoiCTBa IMAMAarHeTUKOB U IApAMAarHETUKOB.

CaolicTBa (heppOMarHeTUKOB, MAarHUTHBIN rucTepesuc. Touka Kropwu.

3aKoH 3JieKTpoMarHuTHol uHaykuuu Papazes. [Ipasuno Jlenna.

NupykTuBHOCTH KOHTYpa. CaMOMHAYKITHSI.

3aKOH U3MEHEHMS TOKa MPU Pa3MbIKAHUM U 3aMbIKAHUH LICTIH.

DHeprus U IIOTHOCTh YIHEPTUU MAarHUTHOTO MOJIS.

KBazucranyonapHbsie e U TOKU. DNEKTPUUYECKUIl KojebaTeabHbId KOHTYp, YpaBHEHHE
K0JIe0aTEeIbHOTO KOHTYpA.

CobctBennble Konebanus B kojebareabHoM KoHType. @opmyna TomcoHa.

3aryxaromue KojebaHus B KoieOaTeIbHOM KOHTYPE.

BriyxaeHHble KosiebaHus B KojeOaTeaTbHOM KOHTYpE.

Pe3onanc nanpsixkennil. Pesonanc TOKOB.

ITlepeMeHHBIN TOK, MTHOBEHHOE, ACUCTBYIOLIEE U cpenHee 3HadeHHs. CONpOTHBIICHUE,
€MKOCTb U HUHIYKTUBHOCTb B LIEIH IEPEMEHHOI0 TOKA, UMIIEJJAaHC JIBYXITOJIFOCHHKA.
Bekropnas nuarpamma. 3akoH Oma [uisl IeTd IEPEMEHHOT0 TOKA.

Pabota u MomHOCTH TTepeMeHHOTO ToKa. KoahUImeHT MOIITHOCTH.

Buxpeoe anexkrpudeckoe nose. Tok cmemmeHus.

Cucrema ypaBHeHH MakcBesuia B HHTErpasibHOM (hopme. MaTepraibHble ypaBHEHUS.
OTKpBITBII KOJIEOATENbHBI KOHTYp M ero uziaydeHue. CBOOOIHOE 3JIEKTPOMArHUTHOE
MOJIE ¥ €T0 CYIIECTBOBAHUE B BUE dJeKTpoMaruuTHoU BoHbI (OMB). Ilnockas OMB u
€€ ypaBHECHHE.

[Tonepeunocts OMB. DHeprus u norok sHepruu, Bektop Iloitntunra. Illkana snexrpo-
MarHMTHBIX BOJIH.

HpaKaneCKne 3aJaHuiA 1JIA IPOBECACHUA JK3aMECHa

JIBa mapuka OJMHAKOBBIX PaJMyca U MacChl NOJBEIICHBI HA HUTAX OJWHAKOBOM JIIMHBI
TaK, 4TO MX MOBEPXHOCTU compukacaroTcs. [lociae coobuieHus mapukaMm OJUHAKOBOIO
3apsza = 0,4 MK OHM OTTOJIKHYJIMCh JIPYT OT JIpyra M pasouutuch Ha yroi 2a = 60°.
Haiitn maccy kak0ro 1IapuKa, €CJIM PacCTOSHUE OT LIEHTPA HIAPUKOB 10 TOYKHU IOJBECA
| =20 cm. KakoBa nomkHa OBITh IUIOTHOCTH MaTepuaia IIapUKOB, YTOOBI IIPU MOMeEIIle-
HUM UX B KEPOCHH C IUIOTHOCTBIO px = 0,8 I/cM® M OTHOCHTENBHOMN JM3JIEKTPHUECKOM
IPOHHULIAEMOCTBIO &= 2 YIJIbI PACXOKICHUS HUTEH HE N3MEHWINCH?

JIBa 0MHAKOBBIX MO BeMMUMHE (1= (2= 2 HKJ ¥ NpOTHBOMONIOXKHBIX MO 3HAKY 3apsijaa
pacnosiokeHbl Ha paccTostHuu 20 cMm. HailTu HanpskeHHOCTh 3JEKTPUYECKOro Mojsi B
TOYKE, HaXOJISIIEHCs Ha pacCTOSTHUM 1 = 15 ¢M oT mepBoro u I, = 10 ¢cM oT BTOpOTO 3a-
pana.

Ornpenenutb HaNpsKEHHOCTh MOJIs, CO3/aBAEMOr0 JMUIOJIEM C SJIEKTPUYECKUM MOMEH-
toM p = 1 HKI'M Ha paccrosiHuu ' = 25 cM OT LIEHTpa JAUNOJS B HAPABJICHUH, NTEPIIEH-
JTUKYJISIPHOM OCH JTUTIOJIS.

Bocemb 3apskeHHBIX BOASHBIX Karenb paauycoM I = 1 MM u 3apsanom ( = 0,1 aKn kax-
Jlasi CTMBAIOTCS B OJTHY OOITYIO BOASHYIO Kartto. Haiitu moTeHinan 60IbII0M Karuik U ee
MOBEPXHOCTHYIO TUIOTHOCTH 3apsia.

Mexny niacTUHaMHU IJIOCKOTO KOHJIEHCATOPa, 3apsSKEHHOTO O PAa3HOCTU MOTEHIMAIOB
U = 600 B, naxoasaTcs aBa Cos IUAJICKTPUKOB: CTEKIJIA C JUAICKTPUUECKOW MPOHUITAE-
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MocTbIO ¢l = 7 TommuuHo#t d1 = 7 MM ¥ P00HUTA C AMANEKTPUUECKON MPOHUIIAEMOCTHIO
€2 = 3 Tommuuoi d2 = 3 mm. [Tnomans Kaxa0i miacTuHbl KoHAeHcaTopa S = 200 cM2.
Haiitu: 1) 351€KTpOEMKOCTh KOHJEHCATOPa; 2) MHAYKIMIO 3JIEKTPUYECKOro moiist; 3)
HaIPSKEHHOCTh 3JIEKTPUUYECKOIO MO U NaJeHUE IOTEHINANIA B KAKIOM CJIOE.
Konnencarop emkxoctsio 3 *10-3 @ 6bu1 3apsbkeH 10 pasHocTu noTeHimanos 40 B. Tlocie
OTKJIIOYEHHSI OT MCTOYHHMKA TOKa KOHJAEHCATOp ObUT COeNMHEH MapajlieNbHO C IPYTUM
KOHJICHCATOPOM €MKOCThIO 5° *10-3 ®. Kakoe KOJIMYeCcTBO SHEPryuU MEPBOTrO KOHJACHCA-
TOpa M3pacXoIyeTcsi Ha O0O0pa3oBaHHME MCKPbl B MOMEHT IPUCOCIUHEHHUS BTOPOTO KOH-
nencaropa?

Ornpenenuts CpeaHIO CKOPOCTh YIOPSAOYEHHOI'O JBUYKEHHUS 3JEKTPOHOB B MEIHOM
TIPOBOIHUKE HPH CUJIE TOKA B HeM 10 A u ceuenuu nposofnuka 1 Mm2. IIpunsaTs, 4T0 Ha
KQKJIbIil aTOM M€ MIPUXOJUTCS IO JIBa 3JIEKTPOHA IPOBOJUMOCTH.

Nmeetcs nmpeaHa3HaueHHBIN 1)1 K3MEPEHUSI TOKOB 710 15 MA ammnepmeTp ¢ BHYTPEHHUM
conpotuiienueM 5 Om. Kakoe conpoTuiieHrne Ha/0 B3SITh U KaK €r0 BKIKOYUTh, YTOObI
3TUM MPUOOPOM MOKHO OBLIIO M3MepsATh: 1) Tok 10 150 MA; 2) Hanpspkerue go 150 B?
HarpeBatenp 37€KTpUYECKOro YalHMKAa UMEET ABE CEKIUU. [Ipu BKIOUEHUU OJHOM M3
HUX BOJIa B YaHUKE 3aKUMUT yepe3 15 MUHYT, IpHU BKIIOUECHUU IPYrol — 4epe3 Bpems
30 munyT. Yepes kakoe BpeMs 3aKHIHT BOJA B YalHHUKE, €CJIM BKIIOYUTH 00e cekiuu 1)
MOCJIEIOBATEIBHO; 2) apaJlieabHO?

Tok B mpoBoanuke conpotusienrneM R = 100 Om paBHOMepHO HapacTtaeT oT lo = 0 1o
Imax = 10A B Teuenne Bpemenu 7 = 30 c. UeMy paBHO KOJMYECTBO TEIUIOTHI Q, BbIne-
JIUBILEECS 32 3TO BPEMsI B IPOBOJIHUKE?

Ot ucrounuka ¢ Hampsbkenuem 100 kB TpeOyercs mepemath Ha paccrosiHue | = 5 km
motHocTh P =5000 kBt. Jonyctumast moreps HanpsbkeHus B mpoogax AU =1 %. Pac-
CUMTAaTh MHUHHMMAJIBHOE CEUEHHE S MEIHOr0 NIpPOBOJA, HMPUTOAHOTO JUIS JTOW IEIu.
VY nenpHOE conportusienue meau o = 0,017-10% Owm-cwm.

[IpOoTOH U 3NEKTPOH, YCKOPEHHBIE OJAMHAKOBON PAa3HOCTHIO MOTEHIMAJIOB, BIETAIOT B OJ1-
HOpOJIHOE MarHUTHOE nosie. Bo ckoibko pa3 paaumyc KpUBU3HBI K1 TPaeKTOPUM MPOTOHA
OoJbIIe pasnyca KpUBU3HBI K2 TPa€KTOPUHU AJIEKTpOHA?

Tox /=20 A, mpoTtekasi 1o KOJbIly U3 METHOM MPOBOJIOKU ceueHueMm S= 1,0 MM?2, co3mia-
€T B LIEHTPE KOJIbIa MHIYKIINIO MarHuTHOTO 1oJist B = 0,2 MmTn. Kakas pa3HocTh TOTEH-
[[MAJIOB MIPUIIO’KEHA K KOHIIaM MPOBOJIOKH, 00pa3yroIiei Koabio?

[To mpsiMOMY TOpU30HTANBHO PACIOJIOKEHHOMY IPOBOAY NpomyckaoT Tok |1 = 10 A.
[Ton HuM Ha pacctossHuu R = 1,5 cM HaxoauTCs nmapasieIbHbIA eMy alllOMHUHHEBBIN MPO-
BOJI, IO KOTOpOMY mpomyckatoT Tok |2 = 1,5 A. Onpenenuts, Kakoil 10omkHa OBITH TUIO-
1aJ(b MONEPEYHOTO0 CEUEHUsl aJIOMUHUEBOTO IPOBOJA, YTOOBI OH YyAEp)KUBAJICA HE3a-
KperieHHEIM. [1noTHOCTS amomMuHus o = 2,7 T/evs,

Karymka mmunHoit | = 20 cm umeer N= 400 ButkoB. [101maap momnepeyHoro ce4eHus Ka-
tymku S = 9 cm2. Haittn naayktuBHOCTh L1 kKaTymku. KakoBa Oynetr nHAYKTHBHOCTH L2
KaTyUIKH, €CJI BHYTPb KaTYIIKH BBEJECH JKeJe3Hbli cepiiedHUK? MarHuTHas MpoHuIlae-
MocTh Matepuana cepaeunuka u = 400. Onpenenuts 3Heprut0 Wm MarHuTHOTO MOJS B
KaTyuike npu Toke | =2 A B 06oux ciryyasx.

Karymka nmeer nuaaykruBHocts L = 0,144 I'n u conporusnenue R =10 Om. Yepes kakoe
Bpems t mocse BKIIIOUEHHUS B KaTyIIKe MMOTeYeT TOK, PaBHBIM MOJIOBUHE YCTaHOBUBIIETO-
cs?

B nens nepemeHHoro toka HampsbkeHueMm U BKIIIOYEHBI MMOCIEN0BaTeNbHO eMKOCTh C,
conpotusiienne R u nnaykruBHocth L. Haiitn Hanpsokenune U, ecnu W3BECTHO, UTO Ma-
JIeHHEe HampspkeHus: Ha KoHjeHcarope paBHO Uc = 20 B, na unayktuBHoctu UL = 2UC,
Ha conpotuBieHn Ur = 2 UC. Haiitu yron casura ¢a3 Mexay TOKOM U HalpsKEHUEM.
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18. UanyktuBHOCTH L = 22,6 MI'H 1 conpoTuBieHne R BKIIOUEHBI MapajuieIbHO B LENb Ie-

pemenHoro Toka yactorod V = 50 I'm. Haittu compoTtuBnenue R, ecnmu m3BecTHO, 4TO
caBur (a3 MKy HaNpPsDKEHUEM U TOKoM @ = 2 /3.

19. KonebaTenpHbII KOHTYP COCTOMT M3 KOHJEHcaTopa eMKOCThio C = 2,22 H® U KaTyIIKu

mmnoi | = 20 cm u paguycom R = 5 cMm u3 MeaHO# mpoBosioku auameTpom d = 0,5 mMm.
Haiitu norapudmuueckuii 1eKkpeMeHT B 3aTyxaHus KoJeOaHui.

20. Imockas >eKTpOMarHUTHAsI BOJIHA PACIIPOCTPaHSAETCs B OJIHOPOAHON U30TPOIMHOM Cpelie

C AMDJIEKTPUUECKON NPOHUIAEMOCTBIO € = 2 U u = 1. AMIIUTyAa HanpsyKEHHOCTU
AIIEKTPUUYECKOTO 1OoJIst BOJHBI Em=12 B/M. Onpenenuts pa3oByr0 CKOpPOCTh BOJHBI M aM-
IUIUTYy HaNpsSKEHHOCTH MarHUTHOTO T10JIs1 BOJIHBI.

Bonpocsl k 3k3ameny (3-i cemecTp)

CseroBas BoJHA. YpaBHEHHE MOHOXPOMAaTHYECKOW BOJIHBI M €€ mapamerpsl. Yacrora u
JUIMHA BOJIHBI B Pa3JINYHbIX CPEAX.

['eomeTpuyeckas onTUKa Kak MpeaeabHbIi ciaydail BOTHOBOM onTuku. [Ipunuun depma.
3aKOHbBI T€OMETPUUECKON ONTHUKH.

SIBeHME TOJIHOTO BHYTPEHHETO OTpaKeHUs. BoOKOHHAs onTHKA.

Tonkue nuH3bl. OnTHueckas cuia JuH3bl. opmyna nuH3bl. [locTpoenue nzobpaxenuii B
TOHKHUX JIMH33X.

OcHoBHBIE ()OTOMETPUUYECKUE BETMUMHBI M UX €MHULIBI n3Mepenus. Kpuas BugHOCTH.
Tonkue nunH3bl, BUABI TUH3. opmyna auH3bl. OnTHYECKAas CUila JIMH3HI.

WnTepdepenius cBeToBbix BosH. KorepeHTHOCTH BOJIH. MeTo/bl OMy4yeHUs: KOrepeHT-
HbIX BOJIH. IHTepdepenunonnas cxema lOHra.

HuTepdepeHius B TOHKUX IUIACTUHKAX (IJI0CKONApaUIeIbHbIX, KITMHOBUHBIX ).
Hutepdpepomerp MaiikenbcoHa — KOHCTPYKIIUS U IPUMEHEHUE

Hudpaxnus csera. [lapamerp audpaxuuu. [Ipunnun I'roiirenca. [Tpunuun Irolirenca-
®penens.

Hudpaxnus OpeHens Ha KPYriioM OTBEPCTUU. 30HHAS IIJIaCTUHKA.

Hudpakuus Opaynrodepa na menu. Audpakiuonnas pemerka.

Judpakius peHTreHOBCKHX JIyueil Ha MPOCTPAHCTBEHHBIX KPUCTAIIMUECKUX pelIeTKax.
®opmyna Byneda-bparra.

EcTecTBEeHHBIN U NMOJNAPU30BaHHBINA cBeT. Buabl nonspusanuun OMB. YactuuHo nomispu-
30BaHHBII CBET, CTENEHb €TI0 MOJIAPU3ALIUU.

[Tonsspu3anus cBeTa Npu OTPaKEHNUHU U MPEIOMIIEHUH. 3aKoH bprocrepa.

[Tonspu3zanus cBeTa mpu JABOWHOM JydenperaoMieHuu. EcTrecTBeHHas M MCKYCCTBEHHas
AHU30TPOIHS.

OnTHueckasi akTUBHOCTh BelllecTBA. BpaiieHue miockoctu mnossipusanuu Ontudeckas
AaKTUBHOCTbH BEILIECTBA. BpallieHne mIockocTy nosspu3anuu

Hucnepcust cBera. HopmanibHas ¥ aHOMalibHas JUcHepcusi. DJIEKTPOHHAs TEOpHs AUC-
NIEPCHUHU CBETA.

[Tormomenne cBeta BemecTBoM. 3akoH byrepa-JlamGepra. Koaddurnuent normomenus.
CHeKTpbl NOIJIOIMIEHUS.

Paccesnue cBera. Paccesanue Pasnesd. [lonsgpusanust pacCessHHOTO CBETA.

TennoBoe wu3nydenue. M3nyuartenbHas W TOrJoLiaTteiabHas CHOCOOHOCTH Tel. 3aKOH
Kupxroga. AGCOMOTHO YepHOE TENO.

3aKOoHBI U3Ty4YeHUs1 aOCONIIOTHO YepHBIX Tel: 3akoH Credana-bonbumana, Buna, Panes-
JxuHca.

KBaHnTOBaHuME 3HEPruM W3IydeHus: abCOMOTHO YepHoro tena. @opmyna [lnanka.
['unoresa DiiHITEHHA O CBETOBOM KBaHTe. DOTOANEKTpUIECKUN d(D(PEKT.

Buemnuit pororddexrt. YpaBuenue Ditnireiina. [Ipubopsl Ha ocHOBe hoTodhdekTa.
TopMo3HOE peHTTeHOBCKOE M3NlyueHue. PeHTreHoBckas TpyOKa.

KoMnToHOBCKOE paccesHue CBETA.
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JlaBneHue cBera.

OmnbiT bote. ®otonbl. KopnycKyisspHO-BOJIHOBOM Tyaju3M CBETA.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4€HUE. Y CUIIEHUE CBETA IIPU MIPOXOKICHUM YEPE3 UH-
BEPCHO 3aceleHHYI0 cpeny. O0Ias cxeMa ONTHYEeCKOro KBAaHTOBOTO I'eHEepaTopa.
CaolicTBa s1a3zepHoro usinyueHus. [Ipumenenue na3epos.

KopnyckynsipHo-BosiHOBOM Jyanu3m BenlectBa. ['mnore3a ne bpoisig. OneiTel 1o u-
(b pakIumu 3IEKTPOHOB.

CaotictBa BosH e bpoitns. BepoaTHOCTHBIN cMbICT BOJIH 1€ bpoitis.

CootHomieHue HeomnpeaeneHHocTel ['elizendepra v BbIBOABI U3 HUX.

CocTosHMe YacTUlIbl B KBAaHTOBOM MexaHuke. Y paBHeHue Lllpenunrepa (BpeMeHHOE).
Pemenue cranmonapHoro ypaBHenus lllpenunrepa B ciydasx JBUKEHHS] CBOOOJHON 4ya-
CTHULbI, 3JIEKTPOHA B IOTEHIIMAJIBHOU SIME.

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesHUIO a-YacTHIl BEIIECTBOM.
Snepnas monens atoma Pezepdopna.

CrniekTpasibHble CEpUU U3IYUEHMs aTOMa BOJ0pO/ia

[Tocrynatel bopa. Moaens atoma Bojoposa o bopy.

Bopoponononobnas cucremMa B KBaHTOBOW MexaHUKe. [IpocTpaHCTBEHHOE KBAaHTOBAaHUE.
CnuH 37eKTpoHa.

ITpunnun [aynu. [lepuoanueckas cuctema 3J1eMeHTOB MeHieneesa.

Hyxnonnas mozens siapa. [IpoToHbl 1 HEUTPOHBI. 3apsa U MaccoBOE Yucio sapa. M3oro-
bl 1 ©300apHI.

SnepHble cUiibl, yCTOMYMBBIE M HEYCTOMYUBBIE s/Ipa. DHEPIUs CBSI3U U YCTOMYMBOCTb S/~
pa. edext macc.

PannoakTUBHOCTE. 3aK0OH paHOaKTHBHOTO pacnana. o-, -, y-u3nydenue. [IpaBuna cMenieHus.

HpaKanecmle 3alaHui JJIA IPOBECACHUA IK3aMECHA

B BakyyMme BIOJIb OCH X paclpOCTpaHAETCs MJIOCKas 3JIEKTPOMarHuTHas BoJjiHa. VIHTeH-
CUBHOCTb BOJIHBI, T.€. CPEIHSS SHEPrusi, NIPOXOsilas yepe3 eAUHUILY IOBEPXHOCTHU 3a
eIMHUIY BpeMeHH, cocTaBnseT 21,2 MkB1/M2. Onpeenuth aMILTHTYLy HAOPSKEHHOCTH
JIEKTPUYECKOTO 11011 BOJIHBI.
DneKTpOMarHuTHas BojiHa ¢ yacToroil 4 MI'Il mepexoauT u3 HEeMarHUTHOM Cpenibl ¢ -
AIIEKTPUYECKON MTPOHUIIAEMOCTBIO € = 3 B BakyyM. OnpeaenuTs npupaiieHue A A JUIMHbBI
BOJIHBI.
[Ipenmer pacnonoxkeH Ha paccrosiHuu 1= 25 cM nepen nepeanuM (oKycoM coOuparo-
e auH3bl. M300pakeHne mpeaMeTa HaxoAuTcs Ha pacctosHuu l2= 36 cM 3a 3agHUM
dokycom. Ompenenute GokycHoe pacctosiuue f muH3bI, ee onTuueckyro cuty @, a Tak-
e JIMHEHHOE (ToTepeyHoe) yBenuueHue [ .

B onbrte FOHra otBepcTrsi 0CBEIatOTCs MOHOXPOMATHUYECKUM CBETOM C JJIMHOM BOJIHBI
A= 600 M. Paccrosinne Mexay otBepctusiMu auadparmMel  d = 1 MM, paccTOsIHUE OT
oTBepcTHil 10 3kpana L= 3 m. HaliTu nonoxeHune Tpex NepBbIX CBETIBIX MOJIOC.
B omnbiTe ¢ unTeppepomerpom MalikenbCcoHa i1 CMELIeHHs] HHTep(EepEeHIIMOHHOM Kap-
THHBI Ha AM = 400 moj0c HEOOXOIMMO TepeMeCTHTh 3epKaio Ha paccrosuue | = 0,1
MM. OnpeaenuTe AIUHY BOJIHBI 1aJJAIOLIETO CBETA.
Ha nudpaknmonnyto pemerky HOpManbHO MaJaeT Mmydok cBeTa. Hatpuesas nunus (A1 =
589 HM) maeT B CIIEKTpe TepBOro Topsaka yroi audpakmun 6;= 17° 8'. Hexotopas nu-
HUS JIa€T B CIIEKTPe BTOPOTO MopsaKa yron audpakmun 6,= 24° 12°. Haiitu anuHy BOI-
HBI A2 3T0# TuHUYU 1 yrciio N IITPUXOB HA €IUHULLY JUIMHBI TU(QPAKIIMOHHON PELIeTKH.
JudpakiunonHasi KapTHHA HAOIOAaeTCs Ha PACCTOSIHUU | = 4 M OT TOYEYHOTO MCTOYHU-
Ka MOHOXPOMAaTHUYECKOTO cBeTa ¢ JUIMHOM BoiHbI 4 = 500 M. [Tocepenune Mexy sKkpa-
HOM M MCTOYHHKOM CBETa MOMelleHa auadparma ¢ KpyrisiM oTtBepcTHeM. IIpu kakom
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panuyce R orBepcTust HEHTp AM(PPAKIIMOHHBIX KOJIEL, HaOMI0JaeMbIX Ha dKpaHe, Oyaer
Haun0oJiee TEMHBIM?

8. TlapannenbHblii My4OK PEHTICHOBCKOTO M3Iy4YeHMS MMaJaeT Ha TpaHb Kpuctamia. [lox
yriom 6 = 65° x mockocTH rpaHn HaGMIOAAETCS MAKCHMyM TIEPBOTO MOpsiaKa. Paccro-
siHue 0 MEXIy aTOMHBIMH IIOCKOCTSIMH Kpuctaiwia 280 M. OnpeienuTh JIHMHY BOJTHBI
A PEHTI'€HOBCKOI'O U3Iy4EHUS.

9. Crenenp NoJIspU3aLUN YACTUYHO HOJSPU30BAaHHOIO cBeTa paBHa 0,5. Bo ckonb pa3 oT-
JMYaeTCsl MaKCUMasbHasi MHTEHCUBHOCTb CBETA, IPOITYCKAEMOr'0 Yepe3 aHaJIU3aTop, OT
MUHHUMAaJIbHOW?

10. BenenctBue M3MEHEHHs] TeMIEpaTypbl aOCOMIOTHO YEPHOTO Tela MAaKCUMYM SHEpPrHU
U3Ty4eHus: cmectuics ¢ A1 = =2,4 mxm Ha A2 = 0,8 MkM. Kak 1 BO CKOJIBKO pa3 u3MeHH-
Jach YHEPreTUUecKas CBETUMOCTD Telia?

11. InameTp BOJIb(PpPaMOBOI CIMpaIn AICKTPUUECKOMN JIaMIlbl HakanuBanus pased d = 0,3
MM, JuinHa ciimpanu | =5 cm. Tlpu BrimtoyeHun samibl B ceth HanpsbkeHunem U = 220 B
yepe3 gamny tedeT Tok | = 0,31 A. Haittu Temneparypy 7 cnupanm. Cuutarh, 4TO 10
YCTaHOBJIEHUM PAaBHOBECHS BCE BBIIEISIOLIEECS B CHUPAIM TEIJIO TEPSETCS B BUIAE W3-
aydyeHus. OTHOIIEHUE SHEPreTUYECKUX CBETUMOCTEN Bosib(hpama U abCOIMIOTHO YEPHOTO
Tena Juisi 1aHHo# Temmepatypst K = 0,31.

12. Ha moBepxXHOCTH JIUTHS MMagacT MOHOXpoMaTudeckuit cBeT (4 = 310 um). UToOBI pekpa-
TUTh SMHUCCHIO JIEKTPOHOB, HYXKHO NMPHIIOKUTh 3aJI€P’KUBAIOIIYI0 Pa3HOCTh MOTEHIIMA-
noB U ne menee 1,7 B. Onpenenuts paboTy BbIxoaa 4 JIUTHUS.

13. Onpenenuth HEPTHUIO & MacCy M U UMIYIBC P POTOHA, KOTOPOMY COOTBETCTBYET JJIH-
Ha BosTHBI A = 380 HM ((uoneToBas rpaHUIla BUIUMOIO CIIEKTPA).

14. PeHTreHOBCKOE M3IY4YECHUE C JUTMHON BOJHBI A = 20 M HCIBITHIBAET KOMIITOHOBCKOE
paccesnue moa yrioM ¢ = 90° . Haiitu u3Menenne A A JUTMHBI BOTHBI PEHTTEHOBCKOTO
U3JIy4EHUs IPU PACCESHUU, a Takke FSHEPTUi0 We U UMITYJIBC pe 2JIEKTPOHA OTAAYH.

15. DnekTpoH, HayalIbHOM CKOPOCTHIO KOTOPOTO MOYKHO IpPEHEOpEub, MPOLIEN YCKOpSIo-
nryro pazHocts notenuuaioB U = 51 B. Haiitu nnuHy BonHbl e bpoiins A.

16. Ha rpaHp HeKOTOpOTo KpucTajmia moa yrioM ¢ = 60° k ee TIOBEpXHOCTH MajaeT mapa-
JIENIbHBIN MYYOK 3JIEKTPOHOB, ABMXKYIIMXCS C OJMHAKOBOM ckopocThio. OmnpenenuTh
CKOPOCTB ¥ 3JIEKTPOHOB, €CIIM OHM UCIBITHIBAIOT HHTEP(HEPEHIIMOHHOE OTpaXKeHUe Tep-
BOrO Topsiaka. Paccrosiaue d Mexxay aTOMHBIME TUIOCKOCTSIMHU KpucTaiia paBHo 0,2 HM.

17. Ilpeanonaras, 4To HEONpPENEICHHOCTh KOOPAMHATHI JBMXKYILEHCS YacTHUIIBI paBHa Jie-
OpoiisIeBCKON JUIMHE BOJHBI, ONPEAETUTh OTHOCUTEIbHYIO HEONPEAEICHHOCTh UMITYIIbCA
Aplp 5TO# yacTuIIbL.

18. Kunernueckast 3Heprusi K 3JeKTpOHa B aTOME BOJIOPOJIa COCTABISAET BEIMUUHY MOPSIKa
10 »B. Hcnonp3ys cooTHolleHHe HeompenaeneHHocTell I'elizenOepra, OLEHUTh MUHU-
MaJibHbIE JINHEWHBIEC Pa3Mephl aTOMa.

19. Beruncnuth paanyc nepBoit opOuTH aromMa Boaopojaa (OOpOBCKHUM pannyc) U CKOPOCTb
AIIEKTPOHA Ha ATOM opouTe.

20. Haiitu monuyro sHepruto En BO30YKIEHHOTO COCTOsIHMS aroma renust He™, eciu ipu mie-
pexojie B OCHOBHOE COCTOSIHHE 3TOT MOH HCITYCTHJI TOCJIEJOBATENBbHO JBa (DOTOHA C
JiuHaMy BoaH A1= 108,5 aMm u 2= 30,4 HM.

7.4 MeToauveckue MaTepuajibl, ONpeaesiomme nNpoueaypbl olleHUBa-

HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPaKTePU3yKWIIHUX dTanbl (GopMHUpPOBaAHMS
KOMIIeTeH NI
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KOHTpOosIb OCBOCHHMS AMCHMIUIMHBI IPOBOJUTCSA B COOTBETCTBUM C [l
KyoI'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHAs aTTECTALIUs
00yJaromuxcs».

Kputepun oneHku, mKajJa OlleHNBAHUS MPH BBLINOJHEHUH KOHTPOJIb-
HBIX padoT

OrneHnBaeTcs 3HaHWE W TIOHUMAaHHWE MaTepHuaia, ClOCOOHOCTh K €ro 0000-
HICHUIO, KPUTHIECKOMY OCMBICIICHUIO, CHCTEMATHU3allu1, aHAIIU3Y.

OTMeTKa «OTJIMYHO» — 3aJJaHUE BBIITOJIHEHO B TIOJIHOM 00BEMe, B JIOTHYE-
CKHUX PACCYXICHHUSIX MPHU PEIICHUW 3a/ad HEeT OMMOOK, 3a/la4yé PEIICHBI PaIfo-
HaJbHBIM CIIOCOOOM.

OTMeTKa «X0pOoI0» — 33JJaHUE BBIMOIHEHO MPABUIBHO, B JOTUYECKUX pac-
CY>KJIEHUSX MPU PEUICHUU 3a7a4 HET CYIIECTBEHHBIX OLIMOOK, HO 33/1a4l PEIICHBI
HEpaIMOHAJILHBIM CIOCOOOM, JMOO JOMyIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX
OILINOOK.

OTMeTKa «yJI0BJIETBOPUTEIBLHOY» — 33J[aHUE BBIMIOJHEHO MMPABUIBLHO HE Me-
HEe YeM HAroJIOBUHY, B JIOTHUECKUX PACCYXKJCHUSX MPHU PEUICHUU 3a]a4 HET Cy-
IIIECTBEHHBIX OIMMOOK, HO JOMYIEHA CYIIECTBEHHAs] OMMOKa B MaTEMaTHYECKHUX
pacuérax.

OTMeTKa «Hey[AOBJIETBOPUTEIbHO» — UMEIOTCSI CYIIECTBCHHBIC ONTHOKU B
JIOTUYECKUX PACCYKACHUSAX MPU PEIICHUN 33/1a4 WM PEIICHUE OTCYTCTBYET.

Kpurepuu onieHk# 3HAHMI CTY/I€HTOB NPHU NMPOBEACHUHN TECTUPOBAHUS

Llenpro TecTUpOBaHMS SBISIETCS BBISBICHHE YPOBHS 3HAHWM CTYICHTOB,
OIICHKA CTENEHU YCBOCHUS UMHU y4eOHOTO Kypca, CTUMYJIUPOBAHUE aKTUBHOCTH UX
MO3HABATENILHOMN JESITEIIbHOCTU MPU O00ECIICYEHUN €AUHBIX TPeOOBAHUN K OLICHKE
3HAHUM.

TectoBble 3aanus o aucuuiuinHe «du3rka» BKIIOYEHBI B 0a3y TECTOBBIX
3amanuil «du3nuka» B KOHCTPYKTOPE TECTOB aJalTUBHOU CTPYKTYpPhl TECTUPOBA-
Husg (ACT) u umerorca B Hanuuuu B LleHTpe MH(DOpPMAMOHHBIX TEXHOJOTUI
Kyol'AY.

OlleHKa «OTJUYHO» BBICTABIISICTCS TIPU YCJIOBUM MPABUIBHOIO OTBETA CTY-
JIeHTa He MeHee YeM 85 % TEeCTOBBIX 3aJlaHUi;

OneHka «XOpOIIO)» BBICTABIISETCS MPU yCIOBUHU MPABUIBHOTO OTBETA CTY-
nenTa He MeHee yeM 70 % TecTOBBIX 3aJlaHMil;

OueHKa «yI0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBHOTO
oTBeTa cTyAeHTa He MeHee 51 %; .

OneHKa «HEeY0BJIETBOPUTEIbHO» BHICTABIIAECTCS MPU YCIOBUU MPABUIBHO-
ro OTBeTa CTyJleHTa MeHee 4eM Ha 50 % TeCTOBBIX 3aJJaHUN.

Kputepusimu oueHku pedepara sABISIOTCA: HOBU3HA TEKCTa, 000CHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITHS CYIIHOCTH BOIPOCA,
coOtoIeHus TpeOOBaHMI K 0OPOPMIIEHUIO.

Texct pedepata AOMKEH COAEpKaTh APryMEHTHPOBAHHOE M3JIOKEHUE
ornpezeneHHon TeMbl. Pedepar nomkeH ObITh CTPYKTYypUpOBaH (MO IJiaBam, pas-
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nenam, maparpadam) U BKIIOYATh pa3feibl: BBEJICHHUE, OCHOBHAS YacTh, 3aKJIIO-
YEeHHE, CIIMCOK UCIOJIb3yeMbIX HCTOUYHUKOB. B 3aBUCHMOCTH OT TeMaTHKHU pede-
paTa K HEeMy MOTYT ObITh O(OPMIICHBI TPUIIOKCHHS, COJEPIKAIINE TOKYMEHTHI,
WLUTIOCTPALIAH, TAOJIHIIBI, CXEMBI U T. JI.

O1leHKa «OTJIMYHOY — BBITIOJHECHBI BCE TPEOOBAaHUS K HAITMCAHUIO pedepaTa:
0003Ha4YeHa MpobieMa 1 000CHOBaHA e€ aKTyalIbHOCTD; C/ICJIaH aHAJIN3 PA3InIHbBIX
TOYEK 3PCHHS Ha PACCMATPUBACMYIO MTPOOJIEMY U JIOTHYHO U3JI0KEHA COOCTBEHHAS
MO3UIMSA; CPOPMYJIUPOBAHBI BBHIBOJBI, TeMa pPACKpPHITa ITOJHOCTHIO, BBIICPIKAH
00BEM; cOOITIOICHBI TPEOOBAHUS K BHEITHEMY 0(OPMIICHHIO.

OreHKa «XOpoII0» — OCHOBHBIE TpeOOBaHUSA K pedepaTy BBINOIHECHBI, HO
IIPH 3TOM JIOIYIIEHbI HEJTOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JIOXKE-
HUHW MaTepHuaya; OTCYTCTBYET JIOTHYECKas TOCIISI0BATEIIBHOCTh B CYKICHUAX; HE
BBIJIEpKaH 00bEM pedepaTa; IMEIOTCS YIIyIIeHUs B 0(pOpMIICHUH.

OlieHKa «y/IOBJIETBOPHTEIHLHO» — UMCIOTCS CYIIICCTBEHHBIC OTCTYIICHUS OT
TpeOoBaHMIA K peeprupoBaHUio. B 4acTHOCTH: TemMa OcCBelleHa JIMITh YaCTHIHO; JI0-
MYIICHBI (PaKTHUYECKHE OMMOKY B COJIEpKAHUU pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

Ornenka «HeyI0BJEeTBOPUTEIbHO» — TeMa pedepaTa HE pacKpbiTa, OOHA-
PYKHBaeTCs CYIIECTBEHHOE HEIIOHUMaHue MPpoOIeMbl Win pedepar He MpecTaB-
JIeH.

Kputepun ouneHkH 3HAHUII CTyJeHTA NMPH BHINOJHEHUH JIAOOPATOPHOM
padoThI: OIICHWBACTCS 3HAHWE TEOPETHUYECKOTO MaTepuajia, 3HAHUE METOIUKU
MIPOBEICHMSI DKCIIEPUMEHTa, YMEHHUE padoTaTh ¢ 1a00paTOPHBIM 000pYAOBaHUEM U
npudopamMu pu COOJIIOICHUH TEXHUKH 0€30MaCHOCTH.

OneHka «OTJIMYHO» CTAaBUTCS MPU HATUYUU TIOJHOM TEOPETUYECKON W
MPAKTUYECKON TOTOBHOCTH K TPOBEJCHUIO OMBITHBIX HM3MEpPEHUi, o0paboTke u
aHaIN3y TOJIYYeHHBIX PE3yJIbTAaTOB W BBHIMOJHEHUHU BCEX 3aJJaHUM B MOJHOM OOhe-
Me.

OrneHKa «XOpOI0» CTaBUTCA, €CIM UMEETCS TeopeTHdecKas M TpaKTHude-
CKasi TOTOBHOCTh K TMPOBEJCHUIO SKCIICPUMEHTA, HO 3aJaHUs BBITIOJIHEHBI C HEKO-
TOPBIMU HEJ0UYETaAMHU.

OreHKa «y10BJETBOPUTEIBHO» CTaBUTCS, €CITM UMEIOTCS HEJIOUYETHI B TEO-
PETUYECKON M TIPAKTUYECKON TOJATOTOBKE K MPOBEICHUIO IKCIIEPUMEHTA, 3aIaHus
BBITIOJTHEHBI HE B TTOJTHOM O00BEME.

OreHKa «HEyI0BJIETBOPUTEIBLHO» CTABUTCS MPU OTCYTCTBHHM TEOpETHYEC-
CKOH M TIPAKTUYECKON MOJITOTOBKH K MPOBEACHUIO dKCIICPUMEHTA, TIPH BBITIOTHE-
HUU 3aJIaHUu JOMYIIEHBI TPYObI€ OIIHMOKH.

Kpurepuu onieHk# npu npoBeJeHUM IK3aMeHa:

DK3aMeH SBISIETCSl UTOroBo opMoil oueHku 3HaHui. [IpoBoautcs B 3a-
JIAHHBIN CPOK, COTJIACHO Tpaduky ydeOHOTO mpoliecca. DK3aMeH NMPoxXoauT B Gop-
Me cobeceoBaHus o OuieTy. Kaxapiii OuiietT BKIIOYAeT JBa TEOPETUUECKUX BO-
npoca u ofHy 3ajauy. [Ipu BeICTaBICHUHU OLIEHOK YUYUTHIBACTCS YPOBEHb MpHOOpe-
TEHHBIX 3HAHUW, YMEHUN U HABBIKOB CTYJICHTA.
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OueHka «OTJMYHO» BBICTABISIETCS 0O0ydYaroumeMycsi, KOTOpbId o0iaaaer
BCECTOPOHHMMHU, CHCTEMAaTHU3UPOBAHHBIMU M TJIyOOKMMH 3HAaHUSIMU MaTepHala
y4eOHOHM MporpaMMbl, BIaACIONIEMY Pa3HOCTOPOHHHUMH HABBIKAMHM U TMpUEMaMU
BBITIOJTHEHHSI TPAKTUYECKUX pabOT, YCBOMBIIEMY OCHOBHYIO U O3HAKOMHBIIEMYCS
C JIOTIOJTHUTENILHON JIUTEpaTypo, PEKOMEH/I0BaHHON yueOHOH ITPOTrpaMMOi.

OueHka "XOpomo" BBICTaBISETCS CTYAEHTAM, MOKAa3aBIIMM CHUCTEMaTHYe-
CKUW XapakTep 3HAHUH MO0 JIUCLIUILIMHE, BIAJICIOIIEMY HEOOXOIMMbIMU HaBbIKAMU
Y IpUEMaMH BBINOJHEHUS MPAKTUYECKUX padOT, YCBOMBIIEMY MaTepual OCHOB-
HOM1 JINTEepaTyphl, PEKOMEHJOBAHHON Y4EOHON TPOrpaMMOi.

OneHka "y/I0BJI€TBOPUTEJIBbHO" BBICTABIIAETCS CTYJAEHTY, OOHAPYKUBLIEMY
3HaHHS OCHOBHOT'O y4e€OHO-IIPOrpaMMHOI0 MaTepuaia B oO0beMe, HEOOXOIMMOM
JUTsL AalibHeWIIed yueObl U MpeAcTosAleld paboThl 0 CHEeUaIbHOCTH, CIPaBJISIO-
IIUICA C BBIIIOJTHEHUEM 3aJIaHHM, TPEAYCMOTPEHHBIX MTPOTPAMMOM, 3HAKOMOMY C
OCHOBHOH JINTEPATypOl, PEKOMEHIOBAHHOM NPOrpPaMMOW, HO JOIMYCTHUBILHUM IIO-
I'PEIIHOCTH B OTBETE HAa K3aMEHE W IPH BBIIIOJHEHHH SK3aMEHAlMOHHBIX 3a]a-
HUM.

OneHka "HeyJdOBJIEeTBOPUTENbHO'" BBICTABISICTCS CTYJAEHTY, OOHApyXHUB-
nieMy npoOenibl B 3HAHUSX OCHOBHOI'O y4e€OHO-NPOrpaMMHOIO MaTepHalia, JIOIy-
CTUBLIEMY MNPHUHLIMIHAIBHBIE OMMOKM B BBINOJIHEHUH MPEIyCMOTPEHHBIX MpO-
rpaMMoM 3agaHnii. OneHKa "HeyJIOBIETBOPUTEIBHO'" CTABUTCSA CTyAEHTaM, KOTO-
pbI€ HE MOTYT NPOAOKUTH 00YUEHHE WIIH MPUCTYIUTH K MPOPEeCcCUOHATBHON J1es-
TEJIBbHOCTH M0 OKOHYAaHHMH By3a 0€3 JOMOJHUTEIbHBIX 3aHITHI 10 COOTBETCTBYIO-
el JTUCIUILINHE.

8 IlepeyeHb OCHOBHOM M JIONOJTHUTEIBHON YU4eOHOI JIuTepaTypbl
OcHoBHas yueOHasi iuTEeparypa

1. Tpodumona T. . Kypc ¢pusuku : yue6. nocoodue /T.U. Tpopumosa. — 7-¢
u3M., ctep. — M.: Beicn. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. —
408 3k3.

2. TanutbikoBa-bymkeBuy WM. ®usuka. Yacte 1. Mexanuka. MonexynspHas
bu3MKa U TEPMOJMHAMUKA. DJIEKTPUUYECTBO U MATHETU3M [DIIEKTPOHHBIMI
pecypc]: yueOnmk/ TammbikoBa-bymkesud WM.M. DIeKTpoH. TEKCTOBBIC
naHHple. — MuHck: Beiiimas mkona, 2014. — 304 ¢. — Pexxum moctyma:
http://www.iprbookshop.ru/35562. — 9bC «IPRbooksy, o mapoutro.

3. TammeikoBa-bymkesny .M. ®@usuka. Yacts 2. Ontuka. KBantoBast ¢pusu-
ka. CTpoeHne u (pusnueckue CBOMCTBA BEIIECTBA [DJIEKTPOHHBIA pecypc]:
yueOHuk/ TamubsikoBa-bymkeBuu .M. —DneKTpoH. TEKCTOBbIE AaHHbIE.—
Munck: Bemmitmas mkona, 2014, — 232 ¢. — Pexum jgoctyna:
http://www.iprbookshop.ru/35563.— 3bC «IPRbooks», 1o maposito.

JlonmosiHUTEILHAS YU4eOHAasl JIUTEPaTypa

1. Hemumuenko, B.W. ®usuka : yueOnuk / B.W. Jlemunuenko, N.B. Jlemun-
YEHKO. — 6-¢ u3.,mepepad. u gomn. — Mocksa : UHOPA-M, 2016. 581 c.
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http://www.iprbookshop.ru/35562

—Pexum moctyna https://new.znanium.com/]. — (Bsicmee oopazoBanue: ba-
kanaBpuat).— ISBN 978-5-16-010079-1 (print) ; ISBN 978-5-16-101800-2
(online). — TekcT: anekTponnsni. — URL:
http://znanium.com/catalog/product/469821.

2. ®dusuka : yueb. nmocodbue / A.B. Unpromonok [u ap.]. — Munck : HoBoe 3Ha-
Hue ; Mocksa : UHOPA-M, 2013. — 600 c. — (Briciiee o6pa3zoBaHue).
— ISBN 978-985-475-548-9 (HoBoe 3nanwue); ISBN 978-5-16-006556-4
(MH®PA-M). — Tekct: anexktponusiit. — URL:
http://znanium.com/catalog/product/397226 .

O IlepeueHb pecypcoB HH(POPMAUOHHO-TEJIEKOMMYHUKAIIMOH-
Hoii ceTn «AHTEpHET»

Ne HaunmenoBanue TemaTuka Cceblika
Znanium.com YuuBepcanpHast | https://znanium.com/
IPRbook VuupepcanpHas | http://www.iprbookshop.ru/
Oopasosarenbhsiii moptan Kyol'AY | YauBepcanbnas | https://edu.kubsau.ru/

IIepeyeHb peKOMeH1yeMbIX HHTEPHET CalTOB:
1. ba3pl nmaHHbBIX, WHOOPMAIIMOHHO-CIIPABOYHBIE U TOUCKOBBIE CHUCTEMBbI
-http://ru.wikipedia.org
2. Bce s crymenta  [OnekTpoHHBIM  pecypc]:  Pexxum  gocryna:
https://Amww.twirpx.com.
3. O6pazoBaTenbHBINA BUICONOpTa [DIEKTPOHHBIN pecypc]: Pexxum nocryna:
http://univertv.ru/video/fizika/.

4. Marepuansl nopraia «OTKpbITOe 00pa3zoBaHue» [DNEKTPOHHBIN pecypc]: Pe-
®uM nocrymna: http://openedu.ru.

5. Hayunas snextponnas 6udmmorexka Www.eLIBRARY.RU

6. O6pa3zoBarenbHblil noptan KyoI'AY [Onextponssiit pecypc]|: Pexum gocryna:
http://edu.kubsau.local

7. denepanbhblil mopTan «Poccuiickoe odpaszoBanuey. -http://www.edu.ru/

8. deaepanbHblii mopTan «MmkeHepHoe odOpa3oanue. -http://www.techno.edu.ru
9. ®enepanbubii  GoHA y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeTtoanueckue yKa3aHus JJis 00y4YarOIIMXCS MO OCBOEHHIO
TUCIHHUILTUHBI

1. MonexynsipHast pu3uka U TepMOAMHAMUKA: METOJUYECKUE YKa3aHus K Jabopa-
TOpHBIM pabotaM 1o kypcy ¢usuku / coct. Konecuukona T.II., CaBenko A.B.,
Bepounkas C. B. u np. — Kpacnonmap: KyoI'AY, 2012. —75 c. — Pexxum nocrtyna:
https://yadi.sk/i/FyrKGjunKTaqdQ.
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2. DJIEKTPUYECTBO: METOJAMYECKHE PEKOMEHIAIMN K J1ab0opaTopHbIM paboTaM o
kypcy ¢usuku / coct. Konecaukona T.I1., [laiidoBa JI.A., Pasnosan O.H. u np.

— Kpacuomap: KyoI'AY, 2016. —72 c. — Pexum noctyna: https://yadi.sk/i/ns-
sNhOHtEUfCA.

3. Onruka: 1aboparopHblil mpakTukyMm /cocT. Konechukosa T. [1., Paznosan O. H., bep-
mkas I @. u np. — Kpacnonap: KyoI'AY, 2017. — 110 ¢. — Pexxum noctymna:
https://yadi.sk/i/oogwU_zmh6fGow.

11 Ilepeyenb MH(POPMALMOHHBIX TEXHOJOTWid, UCIOJIb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BATEJIBLHOIO MpPoLecca M0 AUCHUILINHE,
BKJIIOYASl NMepeYeHb MPOrPaMMHOI0 o0ecneuyeHnsi 1 MHPpoOpMaUOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmanmoHHble TEXHOJIOIMH, UCIOJIb3YEMbIE MPU OCYIIECTBIEHUN 00pa30-
BaTEJIBHOTO Mpolecca MO AUCIHUIUIMHE MO3BOJISIOT: 00ECIEYUTh B3aUMOICHCTBUE
MEXIY YYaCTHHKaMU 0Opa30BaTENIbHOIO IMPOIEcca, B TOM YHUCIE CUHXPOHHOE U
(uM) acMHXPOHHOE B3auMojelcTBUE mocpencTBoM cetu "UHrepHer"; gpukcupo-
BaTh X0J1 00Pa30BaTEIBLHOTO MpPOLECCa, PE3YIbTATOB MPOMEKYTOUHOU aTTeCTalluu
10 AUCLUUIUIMHE U Pe3ybTaTOB OCBOEHUS 00pa30BaTEIbHOM MPOTPAMMBI; OpraHu-
30BaTh IpolecC 00pa3oBaHus MyTEM BHU3yajlu3allUu U3ydyaeMoil nH(opmauuu mo-
CPEICTBOM MCHOJIB30BAHMS MPE3EHTALIMOHHBIX TEXHOJOIUI; KOHTPOJIUPOBATh pe-
3yJbTaThl 00y4YEHMsI HA OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHMUSL.

11.1 Ilepeuyens Junensuonunoro IO

Ne | HammeHoBaHue Kpartkoe onucanue
Microsoft Windows OmnepalmoHHas CCTeMa

2 | Microsoft Office (Bxmouaer Word, Ex- | [TakeT o(huCHBIX MTPUIOKCHHIHA
cel, PowerPoint)

11.2 Ilepeyenb npogeccCHOHATBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM

No Haunmenosanue Temaruka DIIeKTPOHHBIN apec

1 Hayunas snexTpoHHast | YHUBEpcaibHas https://elibrary.ru/
o6ubnmoreka eLibrary

11.3 Joctyn k cetu UHTEpHET

Hoctyn k cetu HWHTepHET, OOCTYNl B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO CPEely YHUBEPCHUTETA.

12 MaTepuaJIbHO-TEXHHYECKOE oOecriedeHue st 00y4YeHHus Mo
TUCIUILINHE
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HJ'IaHI/IpyeMBIe IMOMCIICHUA JIs1 ITPOBCACHHA BCCX BUI0B y‘-IG6HOI>i ACATCIIBHOCTHU

HaumenoBanue
y9eOHBIX TpeamMe-
TOB, KypCOB, JIUC-
LUIUTUH (MOJTY-
nieit), IpaKkTHKH,
WHBIX BUJIOB

HaunmeHnoBaHue noMeneHnit 1J1sl MPOBEICHUS BCEX BUJIOB yUeOHOI
JEATEIIBHOCTH, IPEAYCMOTPEHHOH yueOHBIM TUIAHOM, B TOM HHCIIE

Anpec (MecTomoIoxe-
HUE) TIOMEIICHUH JTs

MPOBEICHUS BCEX BH-

JI0B y4eOHOM JiesTenb-
HOCTH, TIPETyCMOTPEH-
HOU Y4eOHBIM ILIAHOM
(B caydae peanuzanuu

Ne N .
y4eOHOI fies- | OMEIIeHHs JJIsl CAMOCTOSTENILHOM PaboThI, C yKa3aHuEeM HepeyHs .
/T . 00pa3oBaTeNsHON TIPO-
TENILHOCTH, OCHOBHOT'O 000py0OBaHusl, y4eOHO-HATIISITHBIX TT0COOMI .
TpaMMBbI B CETEBOM
HpeTyCMOTpPEH- 1 HCTIOJIb3yEMOT0 IPOTPAMMHOTO 00ECTICUeHUS
(hopMe TOTTOTHUTETBHO
HBIX Y9eOHBIM
YKa3bIBaeTCsI HANMEHO-
IUTaHOM 00pas3o-
N BaHME OPTaHU3ALNH, C
BaTEJIbHOH IpO- .
KOTOpOH 3aKIII0ueH
TpaMMBI
JIOTOBOD)
Dusuka ITomenienne Nel10 MX, mocagodHbIX MECT — 72; IIOIIALb — 350044, Kpacuognap-
64,9xB.M; yueOHas ayiUTOPHs JUIs IPOBEACHNS! YUEOHBIX 3aHSITUM. | ckuii kpaii, r. KpacHo-
CHenHaTH3upOBaHHas MeOelh(yaeOHas focka, yaeOHas MmeOenb); nap, yir. um. Kaminusa,
TEXHUYECKUE CpeacTBa 00ydeHHUs, HAOOPbI JEMOHCTPALIMOHHOTO 13
000pyIOBaHUS U yIeOHO-HATIIAAHBIX TTIOCOOMA (HOYTOYK, TIPOCK-
TOp, 3KpaH);
nporpammuoe obecneuenne: Windows, Office.
ITomemenue Ne462 MX, mocaiouHbIX MecT — 28; TUIOmaap —
39,2kB.M; yueOHast ayTUTOPHUS JJIs IPOBEJCHUS YICOHBIX 3aHITUH.
crienraIu3upoBanHas MeOeb(yueOHas 10cKa, yueOHas MeOeb).
TTomemenne Ne312 DJI, mromans — 34,1KB.M; HOMEIICHHUE TS
XpaHEeHU U MPOPUIAKTHISCKOTO 00CTY)KHBaHUS Y1eOHOTO 000pY-
JIOBaHMSI.
CIUIUT-CHCTEMa — 2 IIT.;
JabopaTopHOe 000pyIOBaHHE
(obopynoBaHue 1abopaTopHOEC — 4 IIIT.;);
TEXHUYECKUE CPEACTBA O0yUEHUsI
(KOMIIBIOTEP TEPCOHANBHBIN — 2 IIT.).
ITomemenune Ne304 3J1, mnomans — 67,6xB.M; JlabopaTopus "Me-
1 XaHWKH U MOJIEKYIBIpHOH (r3uku” (xkadenpsr huznkm)

nmabopaTopHOE 000pyIOBaHUE
(obopymoBanue maboparopHoe — 15 mir.;);
CIeHaTH3HPOBaHHAs MeOenb(yaeOHas JocKa, yaeOHas MeOeb).

ITomemenne NeO08 DJI, mocagodHBIX MecT — 25; IIomaas —

ITomemenue Ne010 DJI, mocamounsix Mmect — 30; Tutomags —

TOP, 9KpaH);
nporpammuoe obecrieuenue: Windows, Office.

TTomenienre Ne006 DJI, mocamouHbIX MeCT — 52; mIoniaas —

ITomemenne Ne212 DJI, mocamoyHsIXx MecT — 28; momags —

67,4xB.M; 1abopaTopusi .

62,1kB.M; yueOHass ayIUTOpUS JJIs1 IPOBEEHUS YIeOHbIX 3aHATUH.
crienuanu3upoBanHas Mebenb(yueOHas g1ocka, yueOHast MeOenb).

62,1kB.M; yueOHast ayTUTOPHS JJIs IPOBEICHNS YUCOHBIX 3aHATHH.
CreHaIu3upoOBaHHas MeOenb(yueOHas 10cka, yueOHas Me0Oep);
TEeXHUYECKHE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPALMOHHOTO
000opyoBaHUs U y4eOHO-HAMIIAHBIX MOCOOMH (HOYTOYK, TpOeK-

82,1kB.M; yueOHast ay TUTOPUS ISl IPOBEACHUS YISOHBIX 3aHATHH.
crienuanu3upoBanHas Meberb(yueOHas 1ocka, yaeOHast MeOeb).
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nmaboparopHoe 000pynoBaHUE
(m3meputens — 1 mr.;);
TEXHHYECKHE CPECTBA O0yUCHNUS
(TeneBmzop — | mt.);
crennaTn3upoBaHHas MeOens(yaeOHas 1ocka, yaeOHas MeOep).

ITomermenne Ne307 DJ1I, mocamouHbix MecT — 39; mromans — 84,8
kB.M; JlabopaTopus "Onekrpuuecta u onTHKH" (Kapeaps! HU3UKN)

nabopaTopHOe 000pyIOBaHHE
(obopynoBanue adoparopHoe — 11 mr.;
u3Mepurens — 1 mr.;);
TEeXHUYECKHE CPeCTBA 00yUCHHUS
(KOMITBIOTEp TIEPCOHANBHBIA — 1 ImIT.);
crennaIn3upoBaHHas MeOenb(yaeOHas 1ocka, yaeOHas MeOeh).

TTomemenne Ne7 DJ1, mnomans — 62,5kB.M; HOCaJOYHBIX MECT —
30; yueOHast ayTUTOPHS IJIS IPOBEICHHUS yICOHBIX 3aHATHH.
TEXHUYECKUE CPEACTBA O0yUEHUs
(ceteBoe obopynoBanue — 1 mrt.;

KOMIIBIOTEP MEPCOHATIBHBIN — 13 mT.);
noctyn K cetd «HTepHeT»;

JIOCTYII B 3JICKTPOHHYIO HH(POPMaIMOHHO-00pa30BaTeIbHYIO CpeLy
YHHUBEPCHUTETA;
crennaTn3upoBaHHas MeOenb(yaeOHas Jocka, yaeOHas MeOeb).

ITomemenne Ne212 MX, nocamodnsix Mmect — 103; mromans —
62,7xB.M; yueOHast ayIUTOPHS IJIsl IPOBEICHUS YUCOHBIX 3aHATHH.
CHenHaTH3UpOBaHHas MeOelh(yaeOHast Jocka, yaeOHas MeOeb);
TEXHUYECKUE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPALIMOHHOTO
000pyIoBaHUsI U Y4eOHO-HATJISAHBIX MOCOOMH (HOYTOYK, TPOeK-
TOp, 3KpaH);
nporpammuoe obecneuenne: Windows, Office.

ITomemenue Ne212 MX, nocamounsix Mmect — 30; muiomaas —
19,1kB.M; yueOHas ayAUTOPHS U IPOBEICHHS YICOHBIX 3aHITHH.
CHeNHATH3UPOBaHHAs MeOelh(yaeOHas Jocka, yaeOHast MeOenb);
TEXHUYECKHE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPALMOHHOTO
000pyI0BaHUS U yIeOHO-HATIIAHBIX TTOCOOMA (HOYTOYK, TIPOCK-
TOp, SKPaH);
nporpammuoe obecreuenue: Windows, Office.

IMomenienne Ne401 MX, mocafgouHbIx MecT — 242; momags —
224 ,6KxB.M; yueOHas ayUTOPUS UL IPOBEACHUS YIEOHBIX 3aHATHH.
CIUIMT-CUCTEMA — 2 IIT.;
Crelnuanu3upoBanHas MeOenb(yueOHas g0cka, yueOHas Mme0erp);
TEeXHUYECKHE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPAIMOHHOTO
000pyI0BaHUS B YIeOHO-HATIIAHBIX TTOCOOMA (HOYTOYK, TIPOCK-
TOp, SKPaH);
nporpammuoe obecrieuenue: Windows, Office.

ITomenienne Ne357 MX, nocagodHblx MecT — 20; IIomags —
41,7xB.M; TOMEIIEHUE [T CAMOCTOATEIFHON paboTHl 00yJaroIHX-
csl.

TEXHUYECKUE CPeACTBa 00yUCeHUS
(KOMIIBIOTEPHI MEPCOHANBHBIC);

JIOCTYT K ceTH «HTepHeT»;

JIOCTYT B 3JIEKTPOHHYIO HHPOPMAITHOHHO-00Pa30BaTEIbHYIO CPENY
YVHHBEPCHTETA;
crienuaIn3upoBaHHast MeOenb(yueOHast MeOelb).
IMporpammuoe obecneuenue: Windows, Office, cniernanusuposan-
HOE JIMIIEH3MOHHOE ¥ CBOOOJHO PacupoCTpaHseMoe MPOrpaMMHOE
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obecredeHue, NPEeAyCMOTPEHHOE B paboueii mporpamme
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