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

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

HUE Y CTYJICHTOB LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, U3YYECHHE OC-

HOB (DM3UKH, METOJOB (PU3UUECKUX MCCIIECNOBAHUNA U (PU3NUECKHUX MPUOOPOB, KO-

TOpbIE HCTIONB3YIOTCS B arpONPOMBIIINIEHHOM KOMILIEKCE, 3YYeHHE (PU3NUIECKHUX

SBJICHUM, JIeXKAIIMX B OCHOBE IPOCKTUPOBAHMS, OJKCIUTyaTallMM W PEMOHTa-

TEXHUYECKUX CHUCTEM B arpoOu3Hece.

B npornecce nzydenus: o0ydaronmuMucs TUCUUILTUHB « DU3HKa) pelaroTcs

CJIeIyIONIUE 3aIa4M:

— HM3y4YUTh OCHOBHbIE (PU3UUYECKHE SIBJICHUS, QYyHIAMEHTAIbHbBIC MOHATHUS, 3aKOHbI
Y TEOPUU KIJIACCUYECKON U KBAHTOBOM (DU3HKU;

— BBIPa0OTAaTh YMEHUS MPUMEHSATH MOJIyYCHHbIE 3HAHUS 10 (PU3UKE MTPH U3yUYECHUU
JIPYTUX JUCIUIUIAH, BBIACTATh (PU3HUECKYIO CYIIHOCThH B 3ajJadax Mpogeccuo-
HAJIBHON JESATENBHOCTH, aHAIM3UPOBATh TEOPETHUECKHE MOJEIH SIBJICHUHA |
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-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

3 Mecto nucuniuinabl B ctpykrype OIIOIT BO

HMuctunnuaa b1.0.10 «®usuka» apasercs obds3arensHor B OIIOII BO nns
oOyuaronuxcs o HampaieHuto 35.03.06 «ArpouH)XeHepus», HANpaBIEHHOCTh
«TexHrueckrue CUCTEMbI B arpoOU3HECEe».

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

O0beM, yacoB
Ounas ] 3aouHas

Bunael yue6HOM paboThI

KonrakTHas paGora 171 39
B TOM YHCJIE:
— ay/IMTOpHAs 1T0 BUJAaM Y4eOHBIX 3aHSATHHA 162 30




Bunst yueOHol paboTh

O0BeM, yacoB

Ounas ‘ 3aoyHas
— JICKITNH 68 6
— MPAKTHYECKUE 44 12
— 1abopaTopHBIC 50 12
— BHEAyIUTOPHAs 9 9
— 3a4eT - -
— DK3aMEH 9 9
— 3aIIUTa KYPCOBBIX paboT (IIPOEKTOB) - -
CaMOCTOHT?JILHaH pabora 153 285
B TOM YHCIIE:
— KypcoBas paboTa (IpoeKT) - -
— KOHTPOJIb 81 27
— IIPOYHME BHUJIBI CAMOCTOSATEILHON pabOThI 72 258
\ HToro nmo fucumIinHe 324 324

5 Coaep:xanue TUCUUILIAHBI

[To uToram uzydaemoro Kypca o0y4aromyecs cJ1atoT SK3aMeH.
JNucuuminHa uzyvaercs Ha 1 u 2 kypcax, B 1, 2 u 3 cemecTpax.

Conep:kanue ¥ CTPYKTYpa IMCIHUIJIMHBI 10 04HOH (popMe 00yueHuUs

° Buasbl yue6Hoii padoThl, BKIIOYASA
E = CaMOCTOAITEIbHYI0 PadOTy CTY/1eHTOB
No HanmeHnoBaHue TeMbl 4 E g U TPYJI0EMKOCTbH (B Hacax)
n/ C YKa3aHHUEM OCHOBHBIX &= 2 Camo-
0 BOTPOCOB g “;’ 5, Jex. | TpaxTaye- Jla6opa- o
2= CKHUE 3aHs- | TOpHbBIE
o = i THUS samsTHA | onaA
pabora
IKYPC ICEMECTP
MEXAHHUKA.
Kunemamuka  mamepuans-
Hou mouku u mena. lIpsmo-
1 JUHENHOE W KpUBOIMHENHOE | YK-1, 1 7 2 4
JBIKEHHE MaTepuanbHoii Tou- | ONK-1
ku. CkopocTh. YcCKOpeHue Hu
€ro COCTaBJIAIOLIME. YTIOBas
CKOPOCTh M YTJIOBOE YyCKOpe-
HUE.
Junamuxka  mamepuanvnou | YK-1,
mouku. 3akonsl Heiorona. | OTK-1
Nmmynse. Lentp mace. Pabora
2 | u sHeprua. MexaHuKa TBEpJO- 1 7 4 4
ro Tena. OJIEMEHTHl TEOPHUH
TATOTEHHUA. ODJEMEHThl MeXa-
HUKH JKUAJKOCTH.
3 | MOJIEKYIIAPHAA VK1, | 1 7 4 4




HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

KOMIIETCHIIUHU

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

DOHU3UKA Y/
TEPMO/JHHAMHKA.

Ocnosnvie nonoxncenus MKT.
Kunernueckas Tteopust rasos.
TennoBsle mpoLecchl B rasax.
CsoiictBa xuakocrei. Kpu-
craunueckoe cocrtosiuue. da-
30BBbIE TIEPEXOAbl. DJIEMEHTHI
(bu3NYECKOIl KHHETHKHU.

o
% dopmMupyembie

[
[N

KOJIEBAHHUA H BOJIHBL.
Mexanuueckue  Koneoanus.
["apmoHnueckue KoneOaHus H
UX XapaKTepUCTHKH. BoiHO-
BbIC TIporiecchl. [IpogonpHbIC 1
norepevHsie  BOJNHBL. D deKT
Honnepa B akycTuke. YIbTpa-
3BYK ¥ €TI0 IPUMEHCHUE.

YK-1,
OIIK-1

15

Uroro no 1 cemectpy

28

12

14

51

1 KYPC 2CEMECTP

JJIEKTPUYECTBO U
MAI'HETHU3M.
dnexkmpuueckoe no.ie é 8axy-
yMme. DIIEKTPUUECKHUE 3apsiibl U
nosie. 3akoH Kymnona. Drnek-
TPUUYECKOE TOJIE U €r0 Xapak-
tepuctuku. [IpuHun cynep-
nosuuuu. [loTok BexkTopa
HarpspkeHHOCTH. Teopema
["aycca. PaGora cun anexTpu-
yeckoro nous. [lorenuuai.
[Mupkynsanus BeKTOpa Hanpsi-
KEHHOCTH 10 3aMKHYTOMY
KOHTYDY.

YK-1,
OIIK-1

dnekmpuueckoe none é geuje-
cmee. PacripesielieHHe 3aps10B
B npoBoiHMKe. KoHaeHcaTo-
PBl. DIEKTPUUECKUIN AUIIOINb.
Hwuanexktpuku. CerHerosnex-
TPUKHU.

YK-1,
OIIK-1

Ilocmoannwlii 21exmpuue-
CKuit mokK. Y CIIOBHS CyIlle-
CTBOBAHUS SJICKTPHUICCKOTO

YK-1,
OIIK-1




HaunmenoBaunune 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

ToKa. [I[poBOTHUKH U U30JIATO-
pbl. 3akoHbl OMa. AKKYMYIIsi-
topsl. [TpaBuna Kupxroda.
3akon Jlxxoyns-Jlenna.

Dnekmpuueckue moku 6 me-
mannax, aKyyme u 2azax.
Knaccuueckas Teopust Jek-
TPOIPOBOTHOCTH METAJLIIOB.
PaboTa BbIX0/1a 3JIEKTPOHOB U3
MeTasuia. 3aKOHBI AJIEKTPOJIN3a
®Dapages. DMmuccusi, HOHU3a-
A,

YK-1,
OIIK-1

Maznummnoe none. Cuna Jlo-
penua. 3akoH Amnepa. B3au-
MOJICHCTBHUE MapaJIIeIbHbIX

TOKOB. [10TOK ¥ TUPKYISALIHS
MarHMuTHOM MHAYKUMU. Mar-
HUTHBIC CBOMCTBA BEIICCTRA.

YK-1,
OIIK-1

InekmpomazHumnan uHOyK-
uus.

3akon Papanes. [IpaBuino
Jlenna. THOyKTUBHOCTD KOH-

Typa.

YK-1,
OIIK-1

dnekmpuueckue Konedanus u
INEKMPOMAZHUMHbBLE 60JIHbI.
KonebaTenbHbIi KOHTYD.
®opmyna Tomcona. Pe3oHanc.
ITonnas cucrema ypaBHEHUI
Makcsemia. CBOOOIHOE 3JIeK-
TPOMAarHUTHOE TIOJI€ U €r0 Cy-
[IECTBOBaHHUE B BUJE IJIEKTPO-
MaruHuTHbIX BoJH. [llkama
AIIEKTPOMArHUTHBIX BOJIH.

YK-1,
OIIK-1

Wroro no 2 cemectpy

20

16

18

51

2 KYPC 3CEMECTP

OIITHKA U KBAHTOBAA
DU3HUKA.
TI'eomempuueckas onmuxa.
3aKoHBI ONTUKU. JINH3BL
Abepparus. DoTomeTpus.

YK-1,
OIIK-1

10

Boanosasa onmuka. llpupona
cBeta. Unrepdpepenuus. u-
¢dpakuus. Bzaumoneiicreue

YK-1,
OIIK-1

10




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYAeHTOB

: S
Ne HaumeHnoBanue Tembl i E ? U TPYJI0EMKOCTb (B Hacax)
(=% %)
1:[/ c yKaaa;{:;M OCHOBHBIX E E 2 Mpaxtise- | JlaGopa- Camo-
pocop 2 s| o ek | e sans- | 1o cTos-
S = pHBIC
o = i TUS sapsTHs | oA
pabora
3IEKTPOMArHUTHBIX BOJIH C
BemectsoM. Iossapusanus.
Keanmoesas npupooa uznyue- -
3 | Hus. TeroBoe u3iryyeHue. o1 | 3 4 4 4 10
3akoHbl u3nydeHus1. Potordh-
dext. DOTOHBHI.
Inemenmul K6anmoeou hu-
3UKU amoMO8, MONEKY,
meepovlx men.
Mogemn atoma Tomcona, Pe- VK-1,
4 | 3epdopna, bopa. Bonnsl ae OIK-1 | 3 4 2 4 10
bpouns. Ypasuenue Ipenun-
repa. TyHHenbHbIN 2P deKT.
[Tpunuun [laynu. 3oHHas Teo-
pHs IPOBOIUMOCTH.
Amomnasn pusuka u rnemen-
mapnule yacmuyol. SlnepHoie
CHWJIBL. O, 3-, Y-U3IIy4eHHUSI. VK-1,
5 | Peakuus nenenus sapa. Ilem- | ONK-1 | 3 4 2 2 11
Has peakuus. Kocmugeckoe
u3Ny4yeHue. DIeMeHTapHbIe
YaCTHIIB M AHTUYACTHIIBI.
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  mamepuanvHoi
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 nponecchl. [IpoonpHbIe U
nornepeyHsle 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-
TPUUYECKOE MOJIE U €ro 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. PacripenienieHue 3apsoB
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 80JIHbI.
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.

Keanmoean npupooa uznyue-
Hus. TemIoBOe N3ITyUEHHE.
3akoHbl U3ay4eHus. Potodrd-
bext. DOTOHBI.

Dnemenmaul K6aHMoBoU hu-
3UKU amMOMO8, MONEKYI,
meepovix me.

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

Amomnasn pusuka u rnemen-
mapnule yacmuysl. SnepHoie
CHUJIBL. O, 3-, Y-U3IIy4eHHSI.
Peakuus nenenus 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]
z =
= 2| =
Ne HaumeHnoBanue Tembl O E| & U TPYJI0EMKOCTb (B Hacax)
5]
1/ C YKa3aHHEM OCHOBHBIX &= & Camo-
Y E ° 3 IIpaktnue- | Jlabopa-
1 BOIIPOCOB s | ol Jlek- CTOs-
g = CKHE 3aHsA- | TOPHBIE
& 2 101207 TeJbHAs
THUS 3aHSATHS
pabora
Wroro no 3 cemectpy 2 4 4 95
Bcero 6 12 12 285

6 IlepeyeHb y4eOHO-METOANYECKOT0 OOeciedeHust J1JIsl
CAMOCTOATEJIbHOM PadoThl 00yYAIOIIMXCS MO JUCHUILIAHE

1. IIpakTruyeckoe pyKOBOJCTBO MO OpraHU3aIMi CaMOCTOSATEILHON paboThI
CTYJICHTOB TIPU U3YYECHUH NTUCHUIUTUHBI «Dusznka» (yueOHO-MeToaruvecKas

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

2. Crapoctuna U.A. Kparkuit kypc ¢usuku mis 6akanaBpoB [DIECKTPOHHBIN
pecypc]: yuebnoe mocodue/ Crapoctura M.A., bypnoa E.B., CanbmaHoB
P.C.— OnektpoH. TekcToBble naHHble — KazaHb: KazaHCkuil HalmoHasb-
HBIM UCCIIEIOBATEILCKAN TEXHOJIOTHICCKUH yHUBEpcuTeT, 2016.— 364 C.—
Pesxxum nocryna: http://www.iprbookshop.ru/79312.— 3BC «IPRbooksy, o
NapoJIIo.

/ DOH/I OIIEHOYHBIX CPEACTB JJIs1 MPOBeAeHNsI IPOMEKYTOUYHOM aT-
TeCTalluH

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHUEM JITANOB UX (POPMHPOBAHUSA B
npouecce 0CBOCHHs 00pa3oBaTeIbHON IPOrPaMMbl

Howmep
ceMecTpa

Otanbl OpMUPOBAHUST KOMIIETEHIIUN 1O JUCHUTUIMHAM,

npakThkaMm B npouecce ocBoeHus OIIOII

VYK-1. CriocoOeH oCyecTBIsATh MOUCK, KPUTUYECKUI aHaIIM3 U CUHTE3 HHpOpMa-

U, IPUMCHATH CHUCTEMHBIN rnoaxon AJjist pCICHUA IMOCTABJIICHHBIX 3a1a4

1 NHxeHepHas HKOJI0rus

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

2 WNnxenepHas rpaduka

2 dunocodus

2 Xumust

2 TeopeTnueckast MEXaHUKA

2,3 ConpoTuBIIeHHE MaTEPUATIOB
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Howmep Otansl OPMHUPOBAHUS KOMIIETEHIIMN IO AUCHUIUIMHAM,
cemecTpa npakTtukaM B npouecce ocBoenus OIIOII
3 Teopus MalIvH ¥ MEXaHU3MOB
3 OCHOBBI ITPOU3BO/ICTBA MPOIYKIIMH PACTEHHUEBOCTBA
3 OCHOBBI ITPOU3BO/ICTBA MPOIYKIIMH KUBOTHOBOJCTBA
4 DJNEeKTPOTEXHUKA U DJICKTPOHHUKA
3 ABTOMAaTHKa
4,6 TexHonormueckas (MPOESKTHO-TEXHOJOTHYECKAsI) MPAKTHKA
6 DKOHOMHYECKAst TeOpHs
8 BrInonHeHue u 3anmra BeITYCKHON KBaTH(PUKAIMOHHON paboThI

OIIK-1. CnocoOeH peniaTth TUIIOBBIE 33]1a4M TPO(PECCHOHAIBHOMN 1€ATENbHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX, ECTECTBEHHOHAYYHBIX U
o011enpoeccCuOHaNbHBIX JUCIUILIMH C IPUMEHEHUEM UH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI
1 HaueprarenpHasi reoMeTpus
1,2,3 MaremaTuka
1,2,3 dusuka

2 WNnxenepHas rpaduxa
2 NudopmaTtuka
2 Xumust
2 Teopernyeckas MexaHuKa
2,3 ConpoTHBIIEHHE MATEPUAJIOB
2,3 MatepuanoBeieHUE B TEXHOJIOTHSI KOHCTPYKITMOHHBIX MaTepPHUAaJIOB
3 Teopust MalliuH 1 MEXaHU3MOB

DJIEKTPOTEXHUKA U JIEKTPOHUKA

ABTOMAaTHKa

['mapasnuka

TerorexHuka

DIEKTPONPHUBOJL U JIEKTPOOOOPYI0BAHNE

BrlinonHeHne u 3anmra BeIMTYCKHONW KBATM(PUKAIIMOHHON pabOThI
ITpoekTrpoBaHNE TEXHOJIOTHYECKHUX MPOIECCOB B arPOMHKEHEPUHU
DKOHOMUKA U OpraHu3anus npou3BoacTBa Ha npeanpusitun AITK
[Iporieccsl 1 MalIMHBI B arpoOU3HECe

KommiexkroBanue sHeprocOeperarommux MamHOTPAKTOPHBIX arpera-
TOB

0|0 |N(Njoo|jorjorOo101| B~

7.2 OnucaHue nokKa3areJjieil U KpUTEepHUeB OLleHMBAHUA KOMIETEHIMIA Ha
Pa3JIMYHBIX 3TANAaX UX GOPpMHUPOBAHMS, ONIMCAHUE IIKAJIbI OLICHUBAHUSA

[Inanupyemeie YpoBeHb OCBOCHUS
pE3yJIbTaTHhI OnenouHoe
HEY/IOBJICTBO- OBJIETBO-
OCBOCHHS KOM- YA yA XOpOLLIO P — CpeJICTBO
TeTeHIIHI PUTETHHO PUTEIIBHO

‘ YK-1. Cnoco0eH ocyliecTBIsITh MOUCK, KpUTUYECKUI aHAIU3 U CUHTE3 MH(popma- ‘
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[Inanupyemble
pe3yabTaThl
OCBOEHUS KOM-
NETCHIIMU

YpoBeHb OCBOEHUS

HCYHOOBJICTBO-
PUTCIIBHO

YAOBJIETBO-
PUTEIBLHO

XOPpOIIO

OTJIMYHO

Onenoynoe
CPEICTBO

1H, IPUMCHATH CUCTEMHBIN IoAX0A JJIA PCIICHUS IMOCTABJICHHBIX 3a/1a4

-2 YK-1
3HaTh: aHaJIN3
uHpopManuu,
HE00X0aAUMOK
JUTSL pelleHus
IMOCTaBJICHHOM
3aJ1a4H,

Hjl-3 VK-1
3HaTh: Bapu-
AHTBI PEIICHUS
3aJa4n, olle-
HHUBass HUX J0O-
CTOMHCTBA U
HEIO0CTaTKU

®parmeHTap-
HBIE TIPEJICTaB-
JIeHus o0
OCHOBHEIX I10-
JIOXKCHUS
KJIaCCUYECKOM
1 COBpPEMEH-
HOM (U3HKHU

(MexaHuKy Ma-

TepUATbHOMN
TOYKH, TBEP-
JIOro Teja,
JKUOKOCTEN U
ra3oB, GU3NKY
KoIe0aHus U
BOJIH, MOJIEKY-
JISIPHO-

KUHETHYECKYIO

TEOPHIO, CTa-
TUCTUYECKYIO
¢bu3uKy u Tep-
MOJMHAMUKY,
CBOIICTBA Ta-
30B, )KHIKO-
CTEH U KpH-
CTaJIIOB, TE€O-
PHIO JIEKTPO-
MarauTHOTO
IOJIs1, CBOM-
CTBa AJIEKTPO-
MarHMTHBIX
BOJIH, T€OMET-
PUYECKYIO U
BOJTHOBYIO OII-
THUKY, 3JIEMEH-
Thl KBAHTOBOM
¢bu3uky, s1e-

MEHTBI (QU3UKU

aATOMHOTO s~
pa);

Henomnubie
IpeacTaBiie-
HUS 00
OCHOBHBIX
MOJIOKEHUS
KJlaccuye-
CKOM U Co-
BpPEMEHHOM
buzuku (Me-
XaHUKY Ma-
TEPUATBHOMN
TOYKH, TBEP-
JIOTO Tea,
JKAJIKOCTEN U
ra3os, (hu3u-
Ky KoJieOa-
HUA U BOJH,
MOJIEKYJISP-
HO-
KHUHETHYe-
CKYIO T€O-
pHI0, CTaTu-
CTUYECKYIO
bu3uKy u
TepMOJIMHA-
MUKY, CBOH-
CTBa ra3os,
JKUJIKOCTEN U
KpUCTAJUIOB,
TEOPHUIO
AJIEKTpOMar-
HUTHOTO TI0-
JIs1, CBOMCTBaA
AJEKTpOMar-
HUTHBIX
BOJIH, T'€0-
MeTpHuye-
CKYIO Y BOJI-
HOBYIO ONTH-
KY, 3JIEMEHTBI
KBaHTOBOM
buzuku,
AJIEMEHTHI
buzuku
aTOMHOTO

s7pa)

Cdopmupo-
BaHHbIE, HO
cozepIKallne
OTJI€JIbHBIE
MPOOEITBI
IpeacTaBIIe-
HUs 00
OCHOBHBIX
MOJIOKEHUS
KJlaccuye-
CKOH U CO-
BPEMEHHOM
¢buszukm (Me-
XaHUKY Ma-
TepUATBLHOU
TOYKH, TBEP-
JI0T0 Tea,
KUJIKOCTEN U
ra3os, (hu3u-
Ky KoJieOa-
HUS U BOJIH,
MOJIEKYJISIP-
HO-
KUHETHYe-
CKYIO T€O-
puIo, CTaTh-
CTUYECKYIO
¢$bu3uKy u
TEPMOIUHA-
MHKY, CBOM-
CTBa ra3os,
KUJIKOCTEN U
KpHUCTAJUIOB,
TEOPHUIO
3JeKTpoMar-
HUTHOTO TI0-
Jisl, CBOMCTBaA
3JIEKTpOMar-
HUTHBIX
BOJIH, I'€0-
MeTpuye-
CKYIO U BOJI-
HOBYIO ONTH-
KY, 3JIEMEHTBI
KBAaHTOBOM
¢busukwy,

Cdopmupo-
BaHHbIE CU-
cTeMaTuye-
CKHE Ipea-
CTaBIICHHS 00
OCHOBHBIX
MOJIOKEHUS
KJlaccuye-
CKOH U CO-
BPEMEHHOM
¢buzuku (Me-
XaHUKY Ma-
TepUATBLHOU
TOYKH, TBEP-
JI0T0 Tea,
KUJIKOCTEN U
ra3os, (hu3u-
Ky KoJieOa-
HUS U BOJIH,
MOJIEKYJISIP-
HO-
KHUHETHYe-
CKYIO T€O-
pHto, CTaTh-
CTUYECKYIO
¢bu3uKy u
TEpMOJIUHA-
MHKY, CBOM-
CTBa ra3os,
JKUJIKOCTEN U
KpHUCTAaJUIOB,
TEOPUIO
3JeKTpoMar-
HUTHOTO T10-
JIsl, CBOMCTBaA
3JIEKTpOMar-
HUTHBIX
BOJIH, T€0-
MeTpuye-
CKYIO U BOJI-
HOBYIO ONTH-
KY, DJIEMEHTBI
KBaHTOBOM
¢buzukw,
3J€MEHTHI
bu3uKu

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
TeTeHIIHH PUTEIIBHO PHUTEIIBHO

3JIEMEHTHI aTOMHOTO

(10537041 spa)

aTOMHOT'O

sIpa)
Hj-2 VK-1 | ®parmentapuo | Hecucremaru | B nenom | Chopmuposa | Tecr.
YMmeTs: Haxo- | e 4EeCKOe YCIIEIHOE, HHoe ymeHue | Pedepar.
JUTh U KPUTH- | UCIIOJIb30BAHU | HUCIIOJIb30BAaH | HO ocymectBiaT | KonrponpHas
YECKM aHaJu- | € 3HAaHUU | ue colepikaiiee | b pa0ora.
3UpOBaTh UH- | OCHOB TEXHUYECKUX | OTAEJIbHBIE ucnoin3oBan | Jlabopatop-
dopmanuto, TEXHUYECKUX | CPEACTB JUIsl | MPOOEIb ue Hbl€ pabOThI
HEOOXOIUMYIO | CPEICTB  JUIS | UBMEPEHUS HCIIOJIb30BAaH | TEXHUYECKUX | DK3aMEH.
JUIsL pELICHHs | U3MEPEHUs OCHOBHBIX ue CPEICTB  JUIA
IIOCTaBJIEHHOW | OCHOBHBIX [IapaMeTPOB | TEXHUYECKUX | U3MEPEHUs
3aJla4H. I1apaMeTpoB IIPUPOJHBIX U | CPENCTB IJI | OCHOBHBIX
HJI-3 VK-1 IIPUPOJHBIX U | HHBIX U3MEPECHUS I1apameTpoB
VYMmeTs:  pac- | HHBIX IIPOLIECCOB; OCHOBHBIX IPUPOJHBIX U
CMaTpuBaTh IIPOLIECCOB. apaMeTpoB | MHBIX
BO3MO>KHbIE IPUPOJHBIX U | IPOLIECCOB.
BapHaHThl pe- UHBIX
LICHUd  3a7a- IIPOLIECCOB.
YM, OLIEHUBAs
UX  JOCTOMH-
CTBa M HEJO-
CTaTKU
HJ-2 VK-1 | OrcyrcTBUe ®parmeH- B nenoM | Yenemnoe u | Tecr.
Bnaners: cno- | HaBBIKOB: IIO- | TADHOE  BIIA- | YCIIELIHOE, CUCTEMATH- Pedepar.
COOHOCTBIO 3HaHWA  TpU- | JCHUE HAaBBl- | HO HECUCTe- | yeckoe Bia- | KoHTpomb-
HaXOOUTb U | POJIBI Ha | KaMu: MaTHU4ECKOE | JEHHE uc- | Has pabora.
KPUTHYECKH YpOBHE, HE00- | MO3HaHUs BJIaJICHUE nosib3oBaHud: | Jlaboparop-
aQHAJIU3UPO- XOJUMOM ISl | IPUPOJBI HA | HAaBBIKAMMU: NO3HAHUSA HbIE PabOTHI
BaTb MH(Op- | pelieHuss 3a- | ypoBHE, He- | MO3HAHUS MpUpOAbl Ha | DK3aMeH.
MalMo, HeoO- | a4, UMEIoIUX | 00XOJUMOM | IPUPOABl Ha | ypOBHE, He-
XOJIUMYIO Ul | €CTECTBEHHO- | JUIsl pElICHUs | ypOBHE, He- | 00X0quMOM
pelIeHusl IOo- | HaydyHOoe  CO- | 3a/la4, HUMe- | 0OXOJUMOM | JUIs pelleHHs
CTaBJICHHOMN JepKaHUe U | IOLUX €ecTe- | Ul pelleHusd | 3aJay, HMe-
3a/1a4H. BO3HUKAIOIIMUX | CTBEHHO- 3a1a4, MMe- | IOIIHUX ecTe-
HJI-3 VK-1 IIPY  BBINIOJIHE- | HAYYHOE CO- | IOIIUX €CTe- | CTBEHHO-
Brnaners: cno- | HUM  mpodec- | JepKaHue U | CTBEHHO- Hay4yHOE CO-
COOHOCTBIO CHOHAJIbHBIX BO3HUKAIO- Hay4yHOE CO- | Iep’)KaHue u
paccmarpu- byHKIUH, IIMX [PU BbI- | JEPKAHUE M | BOSHUKAIO-
BaTh BO3MOX- | IPOBEJICHUS MOJIHEHUH BO3HHUKaI0- UIUX TpPU BbI-
HbIE BAPUAHTHI | HECIIOXKHBIX npodeccuo- | KX MPHU BbI- | TOJTHEHUU
pelieHus: 3a- | OKCIepUMEH- | HaJbHBIX MIOJIHEHU U npogeccuo-
Jlaud, OLEHH- | TANBHBIX  HC- | (PyHKIMIA, npodeccuo- | HaJbHBIX
Bas MX JOCTO- | CIIETOBaHUU IIPOBEJICHUS | HAJbHBIX GbyHKIUH,
MHCTBA M He- | GU3NUECKUX HECJIOKHBIX | (YHKLUH. IIPOBEJICHUS
JIOCTAaTKH SIBIICHUH. HKCIIEPUMEH- | MIPOBEJIEHUS | HECIOXKHBIX

TaJbHBIX MC- | HECJIOXKHBIX | BKCIIEpUMEH-
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[Inanupyemble

YpoBeHb OCBOEHUS

pe3yJIbTaThI OnenouHoe
_ | HeynoBaerBo- JOBJIETBO-
OCBOCHHSI KOM y y XOpOILIO OTJIHYHO CPE/ICTBO
IeTeHIIHI PHUTETBHO PUTEIBHO
CIIEZIOBAaHUI | DKCIIEPUMEH- | TalbHBIX UC-
bu3nyecKkux | TaJdbHBIX HC- | CIEIOBaHUN
SBJICHUM. CIIEZIOBAaHUHN | PU3NIECKUX
(bu3nyeckux | sSBIECHUH.
SIBJICHU.

OIIK-1. CriocobeH pemiaTh TUIIOBBIE 33]1a4 TPO()ECCUOHATBLHOM AESITEIbHOCTH Ha
OCHOBE 3HAHWIl OCHOBHBIX 3aKOHOB MAaT€MAaTHUYECKUX, €CTECTBEHHOHAYUYHBIX U

oOmenpoecCHOHaNbHBIX  TUCHUIUIMH C  NPUMEHEHHEeM HH(POpPMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
HJI-1 OIIK-1 | ®parmentap- | Henosubie Chopmupo- | Chopmupo- | Tecr.
3HaTh: OC- | HbIE IIPEJICTaB- | MpEJCTaByie- | BaHHBIE, HO BaHHBIE CU- Pedepar.
HOBHBIE 3aKO- | JICHUs 00 HUA 00 COZEpIKAIlME | CTEMAaTH4e- KonTtposns-
HBI €CTe- | OCHOBHBIX I10- | OCHOBHBIX OTJIENIbHbIE CKHUe Tpe- Has pabora.
CTBEHHOHAYY- | JIOKECHUS MTOJIOKEHUS poOebI craBienus 06 | Jlaboparop-
HBIX  JUCIH- | KJIACCHYECKOW | KJlacCH4e- IpeJCTaBie- | OCHOBHBIX HbIe pabOTHI
IVIMH U1 pe- | U COBpPEMEH- CKOH U co- Hus 00 HOJIO’KEHUS DK3aMeH.
HIEHUsT CTaH- | HOM pU3UKU BPEMEHHOU OCHOBHBIX KJ1accuue-
JApTHBIX  3a- | (MEXaHUKYy Ma- | pu3uKu (Me- | MMOJIOKEHUS CKOH U CO-
Jad B COOT- | TEpHAIBHOMN XaHHUKY Ma- KJ1accuue- BPEMEHHOMN
BETCTBUHU C | TOYKH, TBEP- TEpUAIBHON | CKOM U CO- ¢buzuku (Me-
HAIpaBJIEHHO- | JIOTO Teja, TOYKH, TBEP- | BpPEMEHHOM XaHHUKY Ma-
CTBIO TIpodec- | )KUIKOCTEH U | JIOTOo Tena, ¢busuku (Me- | TepUATEHOU
CHUOHAJIbHOU ra3oB, PU3UKY | )KHJIKOCTEH U | XaHUKY Ma- TOYKH, TBEP-
JEATETbHOCTH | KOJCOaHUs U ra3oB, GU3M- | TEpUATBLHON | JOTO Tela,

BOJIH, MOJIEKY- | Ky KoJeOa- TOUYKH, TBEP- | KUAKOCTEH U

JISIPHO- HUS M BOJIH, | JIOTO Tela, ra3os, (u3u-

KMHETHUYECKYIO | MOJIEKYJIIp- | )KHJAKOCTeH U | Ky KoJeba-

TEOpHIO, CTa- HO- ra3oB, (U3u- | HUS U BOJIH,

TUCTUYECKYIO | KMHETHYe- Ky KoJjeOa- MOJIEKYJISP-

(GU3MKY U Tep- | CKYyIO T€O- HUS U BOJIH, | HO-

MOJIMHAMUKY, | PHIO, CTaTU- | MOJIEKYJISIp- | KHHETHYe-

CBOMCTBA ra- CTUYECKYIO HO- CKYIO T€O-

30B, KHJIKO- bu3uky u KHHETHYe- pHI0, CTaTu-

CTeH U Kpu- TEPMOJHMHA- | CKYIO T€O- CTHYECKYIO

CTaJUIOB, T€O- | MUKY, CBOW- | pUIO, CTaTU- | GU3UKY U

PHIO DJIEKTPO- | CTBa I'a3os, CTHYECKYIO TEpPMONHA-

MarHMTHOIO KHUJIKOCTeH U | HU3HKY U MUKY, CBOH-

10Jisl, CBOMi- KpUCTAJIJIOB, | TEPMOAMHA- | CTBAa ra3os,

CTBA 2JIEKTPO- | TEOPHIO MUKY, CBOH- | JKUJKOCTEU U

MarHUTHBIX AIIEKTpOMar- | CTBa ras3os, KpHUCTAJJIOB,

BOJIH, TEOMET- | HUTHOTO MO- | KHUAKOCTEH U | TEOPHUIO

PUYECKYIO U 75, CBOMCTBA | KPUCTAJIOB, | 3JIEKTpOMar-

BOJIHOBYIO OII- | DJIEKTpOMAr- | TEOPHUIO HUTHOTO I10-

TUKY, 3JIEMEH- | HUTHBIX JJIeKTpomar- | Jisi, CBOMCTBa

ThI KBAHTOBOW | BOJIH, T'€0- HUTHOTO II0- | 3JIEKTpOMar-

¢bu3uky, a7e- | MeTpuye- 75, CBOMCTBA | HUTHBIX

MEHTHI (PU3UKHU | CKYIO M BOJI- | 3JIEKTpOMar- | BOJIH, I€0-




[Inanupyemble

YpoBeHb OCBOEHUS

pe3yJIbTaThI OnenouHoe
OCBOEHHS KoM- | HEYAOBJICTBO- | yJOBJICTBO- XOpOIIIO OTJIHYHO CpPEICTBO
IeTeHIIHI PUTEIIBHO PHUTENIbHO
ATOMHOTO S/I- | HOBYIO ONTH- | HUTHBIX MeTpHue-
pa); KY, 9JIEMEHTHI | BOJIH, T'€0- CKYIO ¥ BOJI-
KBaHTOBOM MeTpHue- HOBYIO ONTH-
buzuku, CKYIO ¥ BOJI- | KY, 3JIEMEHTbI
AIIEMEHTBI HOBYIO ONTH- | KBAHTOBOU
bu3uKn KY, 2JIEMECHTHI | (PU3HKH,
ATOMHOTO KBaHTOBOU JJIEMEHTHI
sqpa) busukw, buzukn
AJIEMEHTHI ATOMHOTO
(10537041 spa)
ATOMHOTO
A/Pa)
HJI-1 OIIK-1 | ®parmenrapuo | Hecucrematu | B nenom | Chopmupona | Tecr.
YMmeTh:  uc- | e YecKoe YCIICLTHOE, HHOe ymeHue | Pedepar.
MOJIb30BATh WCTOJB30BaHU | MCIOJB30BAH | HO ocymectBIsAT | KoHTpOb-
OCHOBHBIE 3a- | € 3HAaHUU | ue coliepkamiee | b Has pabora.
KOHBI ~ €CTe- | OCHOB TEXHUYECKHUX | OTACIbHBIC ucnonb3oBan | Jlaboparop-
CTBEHHOHAy4- | TEXHHYECKUX | CPEICTB JJIsl | MPOOEIIbI ue HbIe pabOTHI
HBIX  JUCIM- | CPEICTB IS | U3MEPCHUS UCIIONIb30BaH | TEXHUUYECKUX | DK3aMEH.
IUIMH JUIS pe- | U3MepeHus OCHOBHBIX ue CPEICTB IS
IICHUST CTaH- | OCHOBHBIX MapaMeTpPoB | TEXHUYECKUX | M3MEPEHUS
JapTHBIX  3a- | MapaMeTpoB MPUPOJHBIX U | CPENICTB AJI | OCHOBHBIX
Jad B COOT- | MPUPOIHBIX U | HHBIX U3MEpEHUS napaMeTpoB
BETCTBUU C | MHBIX MIPOLIECCOB; OCHOBHBIX HIPUPOJIHBIX U
HANpaBJICHHO- | TPOIIECCOB. napaMeTpoB | MHBIX
CTbIO Tpodec- MPUPOJIHBIX U | MPOLIECCOB.
CHOHAJIBHOM WHBIX
JESITENIbHOCTH IPOIIECCOB.
HJI-1 OIIK-1 | OtcyrcTBUE ®parmeH- B nenom | Yememnoe u | Tecr.
Brnanets: HABBIKOB: TIO- | TAPHOE BIA- | YCIICUIHOE, CUCTeMAaTHU- Pedepar.
CIIOCOOHOCTBIO | 3HAHMSI ~ TIPH- | JCHWE HaBBI- | HO HECHUCTe- | yeckoe Bia- | KOHTpoIb-
UCIIONIb30BATh | POJIBI Ha | KaMu: MaTH4eCcKoe | JeHHe uc- | Hast pabora.
OCHOBHBIE 3a- | YpOBHE, HE00- | MO3HAHUS BJIQJICHHE nonp30Banus: | Jlaboparop-
KOHBI ~ €CTe- | XO[UMOM JJisl | IPUPOJABI Ha | HAaBBIKAMHU: TIO3HAHUS HbIe pabOTHI
CTBEHHOHAy4- | peIIeHUs 3a- | ypOBHE, He- | MO3HAHUS MPUPOABI  Ha | DK3aMeH.
HBIX  JUCIH- | Ja4, UMEIOMUX | 00XOIUMOM | IPUPOABI HA | ypOBHE, He-
IUTMH JUIS pe- | €CTECTBEHHO- | JUIS PEICHUs | ypOBHE, He- | 00X0UMOM
HIEHUsT CTaH- | HAy4YHOE  CO- | 33Ja4, HMe- | OOXOJAUMOM | JUIsl pelieHUs
JApTHBIX  3a- | Iep)KaHWe | | IOIMUX eCTe- | JUIS pelieHMs | 3a7ad, WMe-
Jad B COOT- | BOSHHKAIOIINX | CTBEHHO- 3ama4y, WMe- | WX ecTe-
BETCTBUU C | IpH BBITIOJIHE- | HAYYHOE CO- | IOIIMX €CTe- | CTBEHHO-
HANpaBlIEHHO- | HUU Tmpodec- | JepKaHUe U | CTBEHHO- Hay4YHOE CO-
CTBIO TpOdec- | CHOHATBHBIX BO3HUKAIO- Hay4dHOE CO- | Aep)KaHUE W
CHUOHATILHOM GbyHKIUH, [IUX MPH BbI- | IE€p)KAaHUE U | BOSHUKAIO-
JESTSIIBHOCTH | TIPOBEICHHUS TIOJTHEHU U BO3HHKAFO- IUX TPU BBI-
HECJIOKHBIX npodeccruo- | IUX MPU BbI- | IOJTHEHUU
SKCIIEPUMEH- | HAJIBHBIX TTOJTHEHU T npodeccuo-
TaJbHBIX  WC- | QYHKIUH, npodeccrno- | HATBHBIX
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[Inanupyemeie YpoBeHb OCBOCHUS
pe3yJIbTaThI OnenouHoe
OCBOEHHS KoM- | HEYAOBJICTBO- | yJOBJICTBO- XOpOIIIO OTJIHYHO CpPEICTBO
IeTeHIIHI PHUTETBHO PUTEIBHO
CJIEJOBaHU IIPOBEJCHUS | HAJIbHBIX GbyHKINH,
buznyeckux HECJIOKHBIX | (QYHKLUH. IPOBEICHUS
SIBJIICHUH. JKCIIEPUMEH- | IPOBEJEHUS | HECIOMXKHBIX
TaJbHBIX HC- | HECIIOKHBIX | AKCIIEPUMEH-
CIIEIOBaHUI | SKCIIEPUMEH- | TaJbHBIX HC-
Gu3nyecKkux | TaJdbHBIX HC- | CIEIOBaHUN
SBJICHUM. CIIEZIOBAaHUHN | (U3NUECKUX
(bu3nyeckux | sABIECHUH.
SIBJICHUIA.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIH MHbIEe MaTepHaJbl, He00XO0-
AUMBbIE ISl OLlEHKH 3HAHMA, YMEeHUIi, HABBIKOB, XaPAKTEPU3YIOIIHUX ITAINBI
¢popmupoBanus kommnereHuuii B npouecce ocsoenusi OIIOII BO

3ajaHus 11 KOHTPOJILHOM padoThl

3agaHus COCTaBJICHBI B TPHALNATH BapuaHTax (TPHBEJIEH OJWH U3 BapHaH-
TOB).

KounrpouabHas padora Ne 1. Mexanuka. MexaHu4eckue Kojie0aHusl.
Yupyrue BOJIHbI

1. Kamens, OpoIieHHbIN TOPU30HTAIBHO, YAl HAa 3eMJIt0 uepe3 BpeMs t = 3 ¢ Ha
paccrossiauu | = 27 M mo ropu3oHTanM oT Mecta Opocanus. C Kakod BBICOTHI N
opomier kameHb? C Kakoil CKOpOCThIO Uk OH OporieH? C KakoW CKOPOCThIO U OH
ynazer Ha 3emiito? Kakoil yros ¢ COCTaBUT TPaeKTOpUs KaMHS C TOPU30OHTOM B
TOYKE €r0 NaJcHUs Ha 3eMII0?

2. K pesunoBomy 1mnypy mmuHo# | = 40 cM u paguycoM I = 1 MM MOBEIIICHA TUPS
Maccoid m = 0,5 kr. 3Has, yto Moayib FOHra s pe3unsl E = 3 Mlla, naiitu nepu-
0J1 BEpPTUKAJIbHBIX KOJIEOAaHUH THPHU.

Konrpoabnas padora Ne 2. Moaexkyasipuas ¢pusuka. Tepmoannamuka

1. TpexatomHuslii ra3 oa nasienueM P = 240 klla u remneparype t = 20°C 3anu-
maet 00beM V = 10 5. Onpenenuts TemioeMkocTs C, 3TOro raza npu NOCTOSIHHOM
JABJICHUMU.

2. Ckonbko TemnoTsl nornomart 200 r Bogopoaa, Harpesasch ot 0° 1o 100° C mpu
MOCTOSTHHOM JaBieHnn? KakoB mpupocT BHyTpeHHe# sHeprun ra3za? Kakyro pado-
Ty COBEpLIAET ras?

Kontpoabnas padora Ne 3. JnexkrpocraTuka. [locTOAHHBIN 3JIeKTPUYECKUH
TOK

1. B BepumHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOATCS OJIMHAKOBBIE TTOJI0-
)uTenbHbIe 3apsnbl = 2 HKi1. Kakoii oTpuniatensHbIi 3apsia (1 HE00X0IUMO T0-
MECTHUTH B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSHKEHUS C €T0 CTOPOHBI ypaB-
HOBECHUJIA CUJIBl OTTAJIKUBAHUS MMOJIOKUTEIIBHBIX 3aps10B?
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2. barapes W3 mocienoBaTeIbHO COCIMHEHHBIX compoTuBieHuid Ri, Ry , R3 u
SJ1C & =10 B ¢ BuyTpennum conpotusienuem ¢ I =1 Om umeet KI1/ 0,8. T1azxe-
HUS HanpsDKEHUs Ha conpoTuBlieHusX Ri, R, paBubl 4 B 1 2 B cooTBeTCTBEHHO.
Haiitu ToK B 1emnu.

Konrpoabnas padora Ne 4. Jiekrpuueckue kojiedanus. [lepemeHHbIN TOK

1. Kakoe conpOoTUBIEHHE MOKET COJIEPKATh KOJIEOATENBbHBIN KOHTYP, COCTOSIIIUN
U3 KaTyIIKHU ¢ MHAYKTUBHOCTHIO L = 10 MI'H 1 koHzeHcaTtopa emkocthio C =4
MK®, 4TOOBI B HEM €III€ MOTJIM BO3ZHUKHYTH 3JICKTPOMAarHUTHBIE KOJICOaHHs ?

2. Konpencarop emkocTbio C = 1 Mx®, pe3uctop conpoTtusienueMm R = 3 kOm u
KaTyIlIKa UHIYKTUBHOCTHU C UHIYKTUBHOCTHIO L = 1 MI'H BKIIIOUEHBI mapajuieTIbHO
B II€Ib MIEPEMEHHOTr0 ToKa yacTtoTol V = 50 I'i. HaiiTu nmonHoe conpoTuBieHue
IEMH U CIBUT (a3 MEXKTY HANPSHKEHUEM U TOKOM.

KonTtpoJubHas padora Ne 5. BosiHOBasi onTuka

1. Y3 ToHKOW MIOCKOMapaJlIeIbHON CTEKJISSHHOW IUIACTUHKU
U3TOTOBJIEHBI TpHU JIMH3bI. DOKYCHOE paccTosiHUE JIUH3 | U 2,
CIIOKEHHBIX BMeCTe, paBHO — f12, (hokycHOE paccTosiHHE JTHH3 2
u 3 paBHO — fp3. Ompenenure GoKyCHOE pacCTOSHUE Ka) IO

[

N3 JINH3.

2. JIns u3MepeHust mokas3aresis IpeJoMIICHUS] aMMHUaKa B OJJHO U3 IjIed uHTepde-
pomeTrpa MaiikenbcoHa MOMEIIEHa 3aKpbITast ¢ 00€UX CTOPOH OTKayaHHas /10 BbI-
COKOT'0 BaKyyMa CTEKIIsTHHast TpyOka jumnHoi | = =15 cm. [lpu 3anmonHenun tpyo-
KM aMMHaKOM MHTEp(PEpEeHIIMOHHAs KapTUHA JUIsl IJTMHBI BOJHBI A= 589 HM cMe-
ctusiachk Ha 192 mosocel. OnpenenuTe nokazaTeiab MPeTOMIICHUSI aMMHUAKA.

Kontpoabnas padora Ne 6. KBanToBasi onTnka

1. Onpeaenutb MaKCUMAJIBLHYIO CKOPOCTh (DOTORIIEKTPOHOB, BHUIECTAIOIIUX U3 ME-
Tajuia npu o0ay4deHuu y—poroHamu c 3Heprueit 1,53 MaB.
2. OnpenenuTs AIMHY BOJHBL € Bpoiiisa 21eKTpOHOB, GOMOApIUPYIOIIUX aHO PEHTIe-
HOBCKOH TPYOKH, €CJIM KOPOTKOBOJIHOBAsI TPAHUIIA CIUIOIIHOTO PEHTTEHOBCKOTO CIIEKTpa
Amin = 2 HM.

Tectbl
[Ipumepsl TECTOBBIX 3aJaHUN

. Mexanuka

MexaHuka u3y4Jaer. ..

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

- pa3JIMYHBIC BUIbl MCXaHUYCCKOT'O JIBUKCHUA oe3 Y4€Ta NPUYXH, BBI3bIBAIOINUX 3TO JIBUKCHHC
-1 YCJIOBUSI PAaBHOBECHS TN, HAXOASAIIMXCA MO IEUCTBUEM CHII

+: BHUJIbI MEXaHUYCCKOI'O JIBUKCHHUA U IIPUYUHEI NX BO3HHUKHOBCHUA

Maccoii Tena Ha3sIBaCTCS BEIUYHHA, ...
-: U3MepsieMas KOJIMYECTBOM BELIECTBA, COIEPKAIIEMCS B JaHHOM Telle
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-: U3MepsieMasi CUJIOH, C KOTOPO TEJIO MPUTITUBAETCS K 3eMiie

-: I3MepsieMas OTHOIIICHHEM Beca JJTAHHOTO BEIIECTBA K €ro 00beMy
-: IBJIAIOLIASACS MEPOM MEXaHUYECKOI0 B3aUMOJACHCTBUS TEN

+: onpeaesstoliasi MHEPIUOHHbBIC U TPAaBUTAIIMOHHBIE CBOMCTBA TEN

Bpemst paBHOMEPHOTO IBHKEHHSI aBTOMOOWIISI 110 MOCTY JutiHOM 480 M co ckopocThio 18 kM/4
paBHoO...
+: 96 ¢ -:27c¢ -:274 -2 8640 c

BricoTta joMa nipu BpeMeHH MaJICHUU COCYJIBKH 2 ¢ ITOCIIe Havajla JIBFOKCHUS PaBHA. ..
- 15™m +:20 M - 45 M - 60 M

Teno nBuxkercs ..., €CM cymMMa BCEX JEMCTBYIOLIUX CUJI paBHA HYJIIO
-: PaBHOYCKOPEHO

- 110 OKPY>KHOCTH

-1 C U3MEHEHHUEM CKOPOCTH

+: IPAMOJIMHENHO U PABHOMEPHO WJIM TOKOUTCS

Cuna tsiru aBTOMOOMIIS Maccoit 14 T pu npoxoxkaenuu 50 m 3a 10 ¢ ¢ ko3 dumerTom TpeHus
0,05 paBHa...
+: 21 xH. - —7xH - 21H - TH

Kunernueckoil 3Hepruei Ha3bIBaeTCA. ..

-: DHEprus, 3aBUCALIAs OT B3aHMHOI'0 PaCIOJIOKEHNUs TEJ WIM YacTe! Tena
-: DHEprus Teia, HOJHATOro HajJ 3emiei

-: DHEprus Najarllero Teina

+: sHEeprus, 00yCIOBICHHAS MEXaHMYECKIM JIBH)KEHUEM TeJl

[ToTennmanpHas Y3HEPTUs MOJAHITOTO OTHOCUTEIIBHO TTOBEPXHOCTH 3eMJIu Ha BbICOTY 20 M Tena
Maccoi 3 Kr paBHa...
-2 60 Ix +: 600 Ix -2 0,15 Ix - 1,5 Ix

1. Konebanusi u BOJIHBI
INapmonnuecknuMu KoaeOaHUSIMU Ha3bIBAKOTCH. . .
-: KoJeOaHUsl, COBEPIIAIOIINECS OTHOCUTENHHO MOJIOKEHHS PABHOBECHS
+: KoJIeOaHUsI, COBEPIIAIOIINECS 0 3aKOHY CHHYCa WJIH KOCUHYCa
-: BBIHYXXJICHHBIE KOJIeOaHUs TeJa Mo IeHCTBUEM BHEIIHEH CHIIbI
- cBOOO/IHBIC KOJICOaHUS B PE3YJIbTATE KAKOTO-TMOO0 OJHOTO HAYaIbHOTO OTKJIOHECHHS

[Tepuon xonebaHmii MOBEIICHHOTO K MpyxuHe xecTkocThio 0,05 H/M rpy3a maccoii 200 T pa-
BEH...
+:13 ¢ -+ 25¢ - 524 ¢ - 3,1c

N3menenue dhaszwsl rapmonndeckoro konedanus Ha 180 rpaaycoB COOTBETCTBYET...
-: TIOJIHOMY TIEpUOAY KOJIeOaHus

+: TIOJIOBWHE MEepHOaa KOJIeOaHUs

-: 4eTBEpPTH Mepuoa KoneOaHus

-: JIByM TIepHoJiaM KoJieOaHus

Jnmuna paguoBonaHbl 600 M COOTBETCTBYET YACTOTE...
- 2MI' +: 0,5 MI'g - 1,5 MI'n -1 6 MI'n - 3MI'r

I11. Moaexkyasipuasi pU3UKAa U TEPMOJIMHAMHUKA
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Temnepatype 50 K cooTBeTcTBYET 3HaueHHe TeMieparypsl 1o Llenscuro. ..
-1 323°C +:-223°C -1 50°C - -50°C

Cpennsisi KBaZjpaTU4YHAasi CKOPOCTh MOJIEKYJ a30Ta MpU yBEJIMYCHUH TEMIIEpaTyphl ra3a B 4 pa-
3a...
-: He usmenurcsa. -: YBenuuutcsa B4 pasza. +: YBenuuurtcs B 2 pa3a.-: YMEHBIIUTCS B 2pasa.

BHYTpeHHSIH SHEPIUAa nACaJIbHOIro OJHOATOMHOI'O ra3a paBHa...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

Yucrio crerneHei cB00OIbI | 0THOATOMHOM MOJICKYJIbI IPU KOMHATHOU TEMIIEpaType paBHo. ..
-i=5 +1=3 - i=6 -i=1

Buytpennss sneprus 2 mosieit renus npu T = 300 K paBHa...
-1 0,6 xJIx -1 0,67 xJIx -: 2,49 xJIx -1 4,98 xJIx +: 7,48 xJIx

Cogepiiennast ra3om padorta nipu noiaydeHur 500 [k TeoTsl U YBETUYEHUU MPU ITOM BHYT-
penneit sHeprun Ha 300 Ik paBHa...
+: 200 Ix - 800 [Ix 0 - 500 JIx

Cogepiiennasi pabouum TesioM padora B terioBom asurarene ¢ KIIJ[ 30 mpouenTtoB mpu mo-
JY4eHUU OT HarpeBaTels 5 K[k TeIoThl paBHa. ..
-2 150 000 JIx +: 1500 JIx -1 150 Ix -1 67 Ix

IV. DilekTpryecTBO 1 MarHeTU3M

M CTOYHUKOM 3JIEKTPOCTAaTUYECKOTO MOJIS ABISETCS. . .
- MOCTOSTHHBIA MarHuT.

-: IPOBOJIHUK C TOKOM.

+! HEMOABUKHBIN AJIEKTPUUECKUI 3apsil.

-1 IBWOKYUIUICS SIIEKTPUYECKUI 3apsl.

Cuna B3aUMOZEWCTBUS JIBYX TOYEUHBIX HEMOABMIKHBIX 3apsiIOB NMPU YBEJIWYEHUU PACCTOSHUS
MeXJly HUMHU B 4 pa3a...

-: yBenuuuTcs B 4 pasza

-: YMEHbIINUTCA B 4 paza

-: yBenuuurcs B 16 pa3

+: ymeHbmured B 16 pas

Monysp HanpsHKEHHOCTH AJIEKTPHUUECKOTO TIONSI B JAHHOM TOYKE NIPU YMEHBIICHUHU 3apsija, co-
3Jar0LLIEro NoJe, B 3 pasa...

+: ymeHbIINTCSA B 3 pasza

-: yBenuuuTcs B 3 pasza

-: yMeHbIIUTCH B 9 pa3

-: HE U3MEHUTCS

CuIt0BO# XapaKTePUCTHKONH MarHUTHOTO TIOJIS CITYXKHT. ..
- TIOTEHIHA
-: MarHuTHas POHUIIAEMOCTb
+: MarHuTHasi UHIYKLIHS
-: pabora

Hagenennsiii B pamke Moaynbs 3/1C MHAYKIMY NPU YBEINYEHUH MAarHUTHOTO MOTOKa ¢ 4 1o 12

20



B6 3a 2 ¢ paBeH...
+: 4B - 8B - 12B - 16 B

Cuna JlopeHiia, 1eicTByIOIAs Ha 3apsl, IBHXKYIIUICS C TOCTOSSHHOW CKOPOCThIO B MArHUTHOM
10JI€ MPONOPIHUOHANIBHA ...

+: BEKTOPHOMY ITPOM3BEICHUIO BEKTOPA CKOPOCTH M BEKTOPAa MAarHUTHOW WHTYKITUN

-1 CKJISIPHOMY IIPOU3BEJCHUIO BEKTOPA CKOPOCTH M BEKTOpPa MAarHUTHOM MHIYKITUU

- CyMM€ CKOPOCTH ¥ MarHUTHOW WHYKITUU

-1 pPa3HOCTHU CKOPOCTH M MAarHUTHOW MHIYKIIUU

WNHyKTUBHOE CONPOTUBIIEHUE KAaTYIIKU IIPU YBEJIMYEHUH YAaCTOThI IEPEMEHHOIO TOKA B 2 pa-
3a...

+: yBeJMUUTCS B 2 pasza

-: yBenuuuTCs B 4 pasza

-: yBesnuutes 1,41 pasa

-: yBenuuuTcs B 4 pasza

- YMEHbIIUTCS B 2 pas3a

JleiicTBytolee 3HaueHre HanpskeHus 220 BOJIBT - €10 aMILUIUTYTHOE 3HAUEHHUE. ..
- 127 B -2 157 B +:310B -:440 B

O,Z[I/IH N3 OCHOBHBIX IIOCTYJIATOB TCOPHUU Makcsenna ...

+: MNEPEMEHHOC MArHMTHOC IOJIC TOPOKIAACT BUXPEBOC IJICKTPHUICCKOC
-. MAarHuTHOC I10JIC HC NMCCT HCTOYHUKOB

- QJICKTPHUYCCKOC ITOJIC UMECT NCTOYHUKU

- ,I[BPI)Kyn.[PIﬁCH SHCKTpI/I‘ICCKI/Iﬁ 3apaa €031aéT MarHuTHOE I10JIE

V. Onruka

CBeT B ONTHYECKHU OJTHOPOJHOM Cpelie pacpOCTPAHSIETC. . .
- 110 SKCTIOHEHTE

+: IpSAMOJIMHEIHO

-: 10 CUHYCOHU/IE

-: o runepooe

dDokyc - 3T0...

-: pacCTOSIHHE OT ONTUYECKOTO LIEHTPA JIMH3BI 10 TOUKHU IIEPECEUCHUS TPETOMIIEHHBIX JIyYer

+: Touka, B KOTOPOM IOCJIE€ MPETOMIICHHS] COOUPAIOTCS BCE JIy4H, MAJAloNie Ha JUH3Y Tapa-
JIEJIbHO TJIaBHOM ONTHYECKOM OCH

-: IPO3pavYHOE TEJIO0, OTPAHUYEHHOE JBYMS MOBEPXHOCTIMHU

-1 TOUKa, 4Yepe3 KOTOPYIO IMPOXOAT JIyYd HE MPEIOMISACh

KorepeHTHbIMM HA3bIBAIOTCS BOJIHHBI. ..

- pa3HOCThH (Pa3 KOTOPHIX MEHSIETCS C TCUCHUEM BPEMEHH

+: pa3HOCTH (Pa3 KOTOPBIX OCTAETCSI MOCTOSIHHOM BO BPEMEHH
-: pa3HOCTb (Pa3 KOTOPHIX BCET/Ia paBHA HYIIO

-: Jr0OBIE BOJHBI BCEr/la KOTePEHTHBI.

Jucniepcuent ceera Ha3bIBAETCA ...

-: paccenBaHue O0€JI0TO CBETa BEIECTBOM

+: 3aBUCUMOCTh a0COJIFOTHOTO TIOKA3aTels MPEIOMIICHHUS BEIIECTBA OT YaCTOTHI MAJAIOIIEro Ha
BEIIIECTBO CBETA

-: IOTJIOIICHUE CBETa BEIIECTBOM
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-: orubaHye CBETOBBIMHU BOJIHAMU HpeHﬁTCTBHﬁ.

WuTepdepeniyeii cBeTa Ha3bIBACTCH ...

- CJIO’KEHHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPY KOTOPOM IOJIY4aeTcs YCHICHUE CBETa

-: CJIOKCHHUE B IIPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IOJIy4aeTcs OClIabJIeHUE CBeTa

+: cIOKeHue B NMPOCTPAHCTBE KOTEPEHTHBIX BOJIH, IIPY KOTOPOM IIOJY4YaceTCs YCHWICHHE WU
ocnalieHue pe3yabTUPYIOLEH CBETOBOW BOJIHBI

- pa3Jio’keHue OesIoro cBeTa B CHEKTP AU(PPAKIMOHHON PEeLIETKOM.

Judpakuueit cBeTa Ha3bIBACTCH. . .

- MPOCTPAHCTBEHHOE NEpepacIpeiesieHHe YHEPTUU CBETOBOTO M3JIYUCHHUS MPU HAIOKCHUHU
JBYX HJIM HECKOJIbKUX CBETOBBIX BOJH

+: orubaHue CBETOBBIMH BOJIHAMHU MPEIATCTBUI

-! OTpa)K€HHE U MPEIOMIIEHHUE CBETOBBIX BOJIH

-: pa3oXeHHe OeIOro CBETa B CIIEKTP AU(PPAKIIMOHHOM PEIICTKOM.

[Tonsipu30BaHHBIM Ha3bIBACTCSA CBET. ..

-: CO BCEBO3MOKHBIMU PaBHOBEPOSITHBIMH KOJICOAHUSMHU BEKTOpPA HAIPSDKEHHOCTH 3JIEKTpUYe-
CKOT'O I0JIs

+ 17151 KOTOPOTO KoJIeOaHUsl BEKTOpa HAIPSXKEHHOCTH 3JIEKTPUUYECKOI0 MOl KaKMM-TTM00 0Opa-
30M YHOPSAIOYEHBI

-: Kosie0aHMs BEKTOPOB HAIPSHXKEHHOCTEN 3JIEKTPUYECKOI0 M MarHUTHOTO NOJIeH KOTOPOro
MMPOTHUBOIOJIOKHBI

-2 ACITyCKaeMbIi €CTECTBEHHBIMU UCTOYHUKAMU CBETA.

V1. ATomHas u sitepHasi pu3uKa

Haumenbmrast sHeprus Tpedyercs At 0CBOOOKICHUS 3JICKTPOHOB, PACTIONOKEHHBIX HA ...
-: Omkaiei K sapy o0osouKke atoma

-: BHYTPEHHUX 000JI0OYKaX aToMa

+: BHEIIHEH 000JI04Ke aToMa

-: cBOOOIHOM opOuTE

ATOMBI MOTYT. ..

-: 3nyuaTh 1100y10 IOPLMIO SHEPTUH, a TOTJIONIaTh JIUIIb HEKOTOPBIN AUCKPETHBIM Habop 3Ha-
YEHUI SHEPTUH

-: [lornmomars J1t00yI0 MOPLUIO SHEPTHH, a U3ITydaTh JIMIIb HEKOTOPBIN AUCKPETHBIN HabOp 3Ha-
YEHUI SHEPTUH

+: M3ny4ath U moraouaTs JUIIb HEKOTOPbIM JUCKPETHBINH Ha0Op 3HAUEHUM SHEprun

-: 3ny4date ¥ noriomars Jr00yro MOPLHI0 SHEPTUU.

Mopens aroma bopa — 31€eKTpOHBI MOTYT IBUTAThCS B aTOME ...
+: TOJIBKO IO oNpeAenéHHON opouTe

-: TOJIBKO IO BHEILIHEH opoure

-: TOJILKO 10 BHYTPEHHEN opouTe

-: HE MOT'YT JIBUTaTbCS

Anpo nzorona pagus ¢ MacCOBBIM YHUCIOM 226 U 3apsiA0BBIM 88 COCTOMT H3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mpoTOHOB U 138 HEUTPOHOB

-: 88 anexTpoHoB U 138 mpoToHOB

-: 138 mpoTOHOB 1 88 HEUTPOHOB
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B xauecTBe TOMIMBA aTOMHBIX 3JIEKTPOCTAHIUN UCIIOIB3YETCH ...
+: ypan -: KAMEHHBIN yTOJIb - KaAMui -: rpadur.

O©oOo~NOoO ol WwWN -

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26

27
28

29
30

O 00 1O\ DN KW —

Tembl pepepaTon

IIpocTtpaHcTBO U BpeMs B (pU3HKE.

CoBpemenHas (pu3ndeckas KapTuHA MHUpA.

KocMmonornyeckue runoressl 0 IPOUCXOKICHUH BeeneHHOM.

I'paBuTanus.

CrnennanbHasi TEOpHs OTHOCUTEIIBHOCTH U €€ SKCIIEPUMEHTAJIbHAS ITPOBEPKA.
OOm1ast TeOpHst OTHOCUTEIBHOCTH U €€ HKCIIEpUMEHTAIbHAsI IPOBEPKA.
CuHepreTuka Kak Hayka O CaMOOPIaHU3aLMK OTKPBITBIX CUCTEM.

CBolicTBa ¥ IpUMEHEHHE IEKTPOMarHuTHeIX BosiH CBY-auanasoHa.
TepMOMHANKATOPHBIE JKUIKOKPUCTAUIMYECKNE IUIEHKU U UX IPUMEHEHHE U1 BU3YyalH-
3allUU TEMIIEPATYPHBIX IOJICH.

WHudpakpacHble MUPOMETPBI U UX IPUMEHEHUE U1 ONIPEIeIeHUs TEMIIEPaTyPHbIX MOJIEH.
PEeHTreHOCTPYKTYPHBIN U PEHTIC€HOCIIEKTPAJIbHBIN aHAJIN3.

BoznelicTBue 351€KTpU4eCcKOro TOKa Ha OpraHu3M 4eJI0BEKa.

3amuTa OT 3JIEKTPOMArHUTHBIX U3JIy4E€HUH.

3aKpy4eHHbIN CBET

HanotexHosoruu: nenu u 3ajayu.

ATOMHas SHEpreTUKa: MPUHIUIBI, MPOOIEMBI, OyTyIiee.

Bognoponnas sHepreruka.

MexayHapoaHbIN TPOEKT IO BBICOKOTEMIIEPATYPHOMY CUHTE3Y.

Y CKOpUTENH 2JIEMEHTAPHBIX YaCTHULL.

DneMeHTapHbIE YaCTHUIIbI

Bosnbiioi anpoHHbIN KoJu1ainaep.

bo3on Xwurrca

KBapku.

YacTuupl 1 aHTUYACTULBL.

['paBuTanimoHHBIC BOJTHBI: MPEICKA3aHNE U PETUCTPAIIHSI.
CBepXIpOBOIUMOCTb.

lonorpadust u ee npumeHeHwue.
PanuoakTrBHBIE U30TOIBI U UX IPUMEHEHHE

JlyOHa — (habpuKa CBEpXTSKEIbIX 3JIEMEHTOB
Marepust 1 aHTUMATEPHSL.

Tembl 1a00paTOPHBIX PadoT:

. I3MepeHune NiMH MTaHTeHIMPKYJIEM U MUKPOMETPOM

. IIpoBepka 3axkoHa ['yka u onpenenenus monyis FOHra craabHONM IPOBOJIOKH

. I3y4yeHue 3aBUCUMOCTH Mepro/ia ypyrux KojedaHuii OT Macchl

. Onpenenenyst IOTHOCTH CHIITYYHX TeJl

. 3yueHne 3aKOHOB BpalllaTeIbHOIO ABUKEHHSI TBEPOTO Tella

. OnpeneneHye yCKOpEHUs CUIIbI TSHDKECTU IIPY OMOIIM MaTEMaTUYECKOI0 MasiTHUKA

. OnpezneneHue BIaKHOCTH BO3lyXa

. Onpenenenne ko3 PuineHTa BI3KOCTH KUAKOCTH MeTozioM CTokca

. Ompenenenne ko3¢hduIMeHTa TOBEPXHOCTHOTO HATSKEHMS JKUIKOCTH MO CIOCO0Yy OTphIBa
Karuiu

10. Onpenenenue yAaenbHON TEIMIIOEMKOCTH UCCIENYEMOM KUJKOCTH C TIOMONIBIO AJIEKTPOKAIIO-
pumeTpa

11. Onpenenenue mokazaTens aauadaThl BO3yXa METOI0OM auadaTHOTO PaCITUPEHUS

12. Onpenenenue yaenbHON TEIOTH TApOOOPa30BaHUS BOIBI
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13. UccrnenoBanue 31eKTPUUECKUX 1eTei Ha ocHOBaHUH 3akoHOB Kupxroda n Oma

14. Onpenenenne YHEPrETUYECKUX XaPAKTEPUCTUK IEKTPUUECKOTO HarpeBaTesis

15. I3yuenue TepmoaieMeHTa

16. Onpenenenrne ropu30HTAIIBHON COCTABIISIFOUIEH HAIPSHKEHHOCTH MarHUTHOTO TOJISE 3€MJIIU
17. ViccnenoBanue XapakTepUCTUK TpaHcopmaTopa

18. Onpenenenue 3MeKTPUIECKON EMKOCTH U EMKOCTHOT'O COTIPOTHUBIICHHUSI KOHEHCATOpa

19. Onpenenenue napaMeTpoB KaTyIIKH UHYKTUBHOCTH

20. UccnenoBanue noTpedaeHus 3IEKTPUIECKON SHEPIHH HAarpy3KaMU MEPEeMEHHOT0 TOKa

21. Onpenenenus CBETOTEXHUYECKUX XapAKTEPUCTHK JIAMIIbl HAKAJIMBAHUS

22. OmnpeneneHusi ONTHYECKON IJIOTHOCTH M KOHLEHTPALIMK OKPAIIEHHBIX PAaCTBOPOB MpPH MO-
MOIIM KOHIICHTPAIIMOHHOTO (POTOINEKTPHUUECKOTO KaJOPHUMETPa

23. Onpenenenue noka3aresis IpeioMICHUS CTEKIIa

24. Omnpenenenusi KOHIICHTPALWK U TIOKa3aTessl MPEIOMIICHUS pacTBOpa caxapa pedpakTomeT-
pom

25. Onpenenenus TIaBHOTO (OKYCHOTO PACCTOSIHHSI COOMPAIOIIEH M pacCCEHBAIOIICH JTHH3

26. OnpeneseHue JJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO KoJiel HproToHa

27. OnpeneneHue JUIMHBI CBETOBOM BOJIHBI IO AU(PPAKITUOHHOMY CIIEKTPY

28. Onpenenenus KOHIIEHTPAIUU pacTBOpa caxapa MosipuMeTpoM

29. UccnenoBanue BaKyyMHOTO (pOTOIIIEMEHTA

Bonpocsl u 3a1aHus 11l POBeJAeHUsI TPOMEKYTOYHOT0 KOHTPOJISI
(3K3aMeHa)
KomrmereHnust: cnocoOHOCTh K a0CTPaKTHOMY MBIIUICHUIO, aHATU3Y, CUHTE3Y
(OK-1)
Bomnpocs! k 3k3ameny (1-i cemecTp)

1. Kunemarunueckoe onrcaHne MEXaHHISCKOI O JABMOKCHUA: CUCTEMA OTC‘IéTa, TPAaCKTOPUI,
IyTb, ICPEMCUICHUC, CPCAHASA W MIHOBCHHAA CKOPOCTb, YCKOPCHHUCE.
2. XapaKTepI/ICTI/IKI/I HpHMOHHHeﬁHOFO PAaBHOMCPHOI'O H PABHOIICPEMCHHOI'O ABUKCHUS.

3.  Kunemarmka BpamareibHOTO IBMKECHHUS. YTIIOBOE NEpPEMEIICHHE, CKOPOCTh M yCKOpe-
Hue. CBA3b JIMHENHONW CKOPOCTH C YTJIOBOM.

4. PaBHOMEpHOE JBMKEHHE MO OKPYXHOCTHU: NEPUOJ, YaCTOTa. XapaKTEPUCTUKU PaBHOIIE-
PEMEHHOI0 BpalaTeJIbHOTO IBUKECHHUS.

5. HMHepuumanbHble U HeWHEpLUaIbHbIE CUCTEMBbI OTcueTa. OCHOBHBIE 3aKOHBI JMHAMUKH
HeroTona.

6. HewnepumanbHble cucTeMbl oTcyeta. CUIIbI HHEPUWHU. Y paBHEHHE JUHAMUKNA B HEWHEP-

LUAJILHON CUCTEME OTCUETA.

Cunsbl B Mexanuke. Cuiia TpaBUTAI[MOHHOTO MPUTSKEHUSI, TAKECTH, BEC.

Cunel B Mexanuke. CHIIBI TpEHUS.

9. Vmupyrue cuibl. [lepopmanuu u HanpsHKSHUS B TBEPAOM TeJe, MOIYJIH YIIPYTOCTH, KO-
s¢unment Ilyaccona. [{uarpamma HanpsbkeHuil. 3akoH ['yka. [loTeHumanbHas sHeprus
yIpyroaepopMupOBaHHOTO TeNa.

10. VIMmynbc 4acTHIIBI 1 MEXaHHUYECKOW CUCTeMBI. OTKPBITHIE U 3aMKHYTBIE CHCTEMBI. 3aKOH

o~

COXPAaHEHHUS UMITYJIbCA.
11. TIlenTp macc (uHEpIHH) cucteMbl. CBSI3b UMITYJIbCA CHCTEMBI CO CKOPOCTBIO JIBIKEHHSI
LIEHTpa Macc. Y paBHEHHUE IBUKEHUS ILIEHTpa Macc.

12. MoMeHT UMITyJIbCa YaCTHIIBI U CUCTEMBI YacTHI. MOMEHT CHIIBI. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHMs] MOMEHTA UMITYJIbCA B 3aMKHYTOM CHUCTEME.

13. Paborta mepemenieHHs MaTepHaIbHOH TOYKH 1O KPHBOJIMHEHHOMY TYyTH. MOIIHOCTB.
Kunernueckas 1 OTEHIMAIbHASL DHEPTHSL.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

KoncepBaTtuBHbIe 1 HEKOHCEpBATUBHBIE CUJIbL. [loTeHIIMANBHOE U HEMTOTEHIIUATBLHOE T10-
Jie CUJI. 3aKOH COXPaHEHHUsI TTOJIHOM MEXaHUYECKOU SHEPTUH.

TBepaoe Teno kKak cucreMa maTepualbHbIX ToueK. llocTynmarenbHoe W BpaliaTesbHOE
JBUKEHHE aOCOIIOTHO TBEPIOrO Teja. YpaBHEHHs JBUKEHHUS U pPaBHOBECHUS TBEPIOTO
Tena.

MowmenT unepuun TBEpAOTO Tena. Teopema LlTelinepa. OCHOBHOE ypaBHEHUE JUHAMUKU
BpalaTebHOro JIBMKeHUs. KuHeTnueckast s3Heprusi BpallaroIierocs Tena.

CaoiicTBa xxuakoctei. Jlapiaenue B nokosimieics xuakoctu. 3akoH [lackang. 3akon Ap-
XUMea.

l'unpoaunamuka KUAKOCTH, METOAbl onucanus. Hecxumaemas xuakocts. WneanbHas
KUAKOCTh. JINHUM TOKA ¥ TPYOKH TOKa. MaHOMETPHI JJIsi U3MEPEHUS TaBICHUS B KHUJIKO-
CTSIX.

VYpaBHeHHE HEPA3PBIBHOCTH CTPYH U CIIEICTBUE U3 HETO.

VYpasuenue bepHysun ans uneanbHON KUIKOCTH, CIEICTBUE U3 HETO AJI TOPU30HTANb-
HOIi TpyOKu Toka. BomocTpyitHblit Hacoc.

Bsizkas xuakocts. Cuibl BHYTpeHHEro TpeHus. JlamuHapHoe U TypOyJIeHTHOE TEUEHUE.
Yucno Pelinomnbca.

JIBroKeHure Tel B )KUJIKOCTSIX: CHUJIa JIOOOBOTO CONMPOTUBIICHUS, TogbeMHast cuia. [loxb-

eMHasl cujia Kpbljia caMoJieTa.
Knaccudukanusa konebanuii. EquHbINi M0oIX0/ K ONMKUCAHUIO KOJIEOAHUI U BOJIH pa3ind-
HOM Qu3nuecko mpupoabl. ["apmoHnueckue KonedaHus, aMILTUTY/a, KpyroBas 4acToTa
u ¢daza. DHeprus rapMOHUYECKUX KOJICOaHHIA.

[Ipumepsl rapMOHUYECKUX OCHHUISITOPOB: MPY>KUHHBIA, MaTeMaTUYecKud u ¢usnye-
CKUI MasTHUKH.

CrnosxeHue rapMOHMYECKUX KOJIeOaHUil: a) OJJHOTO HAIMpaBJICHUs, OAHON 4acTOThI; 0) Of1-
HOTO HaNpaBJIeHHs U C1a00 Pa3TUYAIOIINXCS YACTOT.

CrnoxeHue rapMOHMYECKUX KOjeOaHuM: a) B3aMMHO MEPHEHIUKYISPHBIX OJAHOM 4acTo-
ThbI; 0) B3aMMHO NMEPIEHAUKYIISIPHBIX U CJIa00 Pa3INyaroluXcs M0 YacToTe.

3aTyxaromue KojieOaHusl.

Brinyxennsle koaeOanus. PezoHaHnc.

BonHoBOoe nBmxeHue B ynpyrou cpexae. [IpononbsHbeie u nonepednsie BOJHBL. [lnockas
CHUHYycoOHIaJbHas BoJHA. JlJIMHA BOJHBI, BOJHOBOM BEKTOp M (ha30Basg CKOpOCTh. BomHO-
Basi TOBEPXHOCTH U (PPOHT BOJIHBI.

OnHOMEpPHOE BOTHOBOE YpPaBHEHUE. DHEPTETUUECKUE XAPAKTEPUCTUKH YIIPYTUX BOJIH.
Maxkpockonuyeckue cucreMbl. CTaTUCTUYECKOE U TEPMOJAMHAMUYECKOE ONTMCAaHNE MaK-
pocuctemM. Mojens uaeanbHoOro raza. OCHOBHbBIE 3aKOHBI WI€ATBHOTO Ta3a.

VYpaBHEHHE COCTOSHUS UACATBHOTO raza. JKCIIEpUMEHTANIbHbIE Fa30BbI€ 3aKOHBI.
OcHoBHbIE TpeICTaBlIeHUs MONIEKYIsipHO-KuHeTHueckoi Teopun (MKT). OcHoBHOE
ypaBHeHuEe MKT. MonekynsipHO-KMHETUYECKOE UCTOJIKOBAHUE TEPMOAMHAMUYECKON
TEeMIIepaTyphl U JABJICHHUS.

Uwucno creneneit cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUU 110 CTENIEHSIM CBOOO/IBI.
Cpennsig sHEeprusi MHOrOaTOMHOW MOJIEKYJIBI.

HepaBHoBecHble MakpocucTeMsl. SIBiIeHus nepeHoca B razax. O01iiee ypaBHEHuUE mepe-
HOCa.

SBnenne quddysuu. Ypasuenue nuddysuu. Koapopunment nuddysuu, ero Monexy-
JSIPHO-KUHETUYECKas UHTEPIpETAIHSI.

SIBneHue TEIIONPOBOAHOCTH. Y paBHEHHE TerionpoBoAHocTH. Koadduument Temo-
MIPOBOJHOCTH, €r0 MOJIEKYJISIPHO-KUHETUYECKAS] MHTEPIIPETALIMSL.

SBnenue Ba3kocTU. YpaBHeHUE BA3KOCTH. KoadpuimeHT BA3KOCTH, €r0 MOJIEKYIISIPHO-
KUHETHUYECKasi UHTEPIpeTaLHs.

Peanbuble ra3el. YpaBuenue Ban—aep—Baanbca.

N3otepmbl Ban—nep—Banbsca. Kputnueckoe coctosinue. @asbl, Gpa3oBbie mepexossl, (a-
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41.

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

53.

54,

55.
56.

30BbI€ JUarpaMMbl. PaBHOBECHE KUJIKOCTHU U Tapa.

TBepaoe cocTosiHue Telna, KPUCTAUIMYECKOe U aMOP(HOE COCTOSIHUE, TalTbHUHN U OJHK-
Huit nopsaok. Kpucrannmueckas pemierka u 6asuc. DieMeHTapHas siueiika Kpucrasia, ee
rapameTpsbl.

Tunel KPUCTAIJIOB B 3aBUCUMOCTH OT BUJIa YACTHI] B y3JIaX PEIIETKH U UX B3aUMO/ICH-
cTBuid. PeanbHble kpucTtamibl. JKuakue KpucTaibl.

CaoiicTBa xuJK0Oro coctosiHus. [loBepXHOCTHBIN ci10il. [loBepXHOCTHOE HATSKEHUE.
CwmauuBanue. @opmyna Jlamnaca.

TepMonnHaMuyeckasi CUCTEMA, TApaMETPbl COCTOSIHUS, TEPMOIMHAMUYECKOE PABHOBE-
cue. BHyTpennss sHeprus cucteMsl. llepBoe Hauano TepMOIMHAMHUKH.

[Ipumenenue nepBoro Hayajga TEPMOJAMHAMUKH K M30IIpolieccaM B rasax.
TennoeMKoCTb. Y 1ebHas U MOJISIPHAS TEINIOEMKOCTH, UX CBSI3b.

Anuabatuueckuii nporecc. YpaBuenue [lyaccona.

Huknuyeckue npouecchl. Pabora nukina. OOparuMbie 1 HeOOpaTUMbIE POIECCHI.
Ternnoseie aurarenu. KII/] TermoBoro nBurarens.

Huxn Kapno. KITJI nuxna Kapro mist uaeansHoro raza. O6parumocts nukia KapHo.
Peanpnble nukiel. HeocymecTBUMOCTE BeYHOro asurareisds. Bropoe Hadano tepMoau-
HaMHUKHU.

OHTpOIUsl WIACAIBHOIO ra3a. DHTPOIUs KaKk (PYHKLIHS COCTOSIHUS, €€ CTaTUCTHUECKOe
tonkoBanue. ®opmyia bonbsumana.

TBepaoe cocTosiHue Tena, KPUCTAUIMYECKOe U aMOp(HOE COCTOSIHUE, AalTbHUMN U QK-
Hul nopsaok. Kpucrannmdeckas peiierka u 6asuc. DieMeHTapHas siueiika Kpucrasia, ee
apaMmeTpahl.

Tunel KpUCTAIIJIOB B 3aBUCUMOCTH OT POJIa YaCTHI] B y3JIaX PEIIETKU U B3aMMOJIEHCTBHI
Mex Iy HuMH. Peanpabie kpuctainisl. JledhekTsl B kpucTayuiax. Biusiaue nedekroB Ha
MIPOYHOCThH KPUCTAJIIOB.

Kupakue KpucTasibl, UX BUAbI U CBOMCTBA.

CaoiictBa xuakoro cocrosinus. [loBepxHocTHbIN ci0i. [I0BepXHOCTHOE HATSKEHUE.
®opmyna Jlamnaca. CmaunBanue. KanumispHele siBJICHUS.

HpaKanecmle 3alaHUs Uil MPOBECACHUA IK3aMEHa

ABTOMOOWJIB Mpoexan TPEeTh MyTH CO cKopocThio v1 = 60 km/u. Jlanmee 2 ocraBuierocs
BPEMEHHU OH €XaJl CO CKOPOCThI0 vz = 50 KM/4, a 3aTeM ABUTAJICS CO CKOPOCTBIO 03=
=90 xm/4. HailiTu cpeiHIO CKOPOCTh < 0> aBTOMOOMJIS HAa BCEM IYTH.

MarepuanbHas TOUKa IBHKETCS B IIOCKOCTH X COTJIACHO ypaBHEHHAM X = A1+Bat+Cit?
ny = A+ Bot + +Cat?, rae Bi=7m/c, C1 = —2 M/c?, Bo= —1m/c, C2=0,2 m/c?. Onpenenutsb
MOJTyJTH CKOPOCTH M YCKOPEHHs TOYKH B MOMEHT BpeMeHH t1 = 5c.

Teno Opomieno mox yriaom « = 30° K TOPU3OHTY € HAYATBHOW CKOpOCThIO 1p = 20 M/c.
[TpeneOperast conmpoTUBIEHUEM BO3AyXa, ONPEAEIUTh CKOPOCTb Teja, HOPMAIbHYIO U
TaHTEHIMATFHYIO COCTABIISIONINE YCKOPEHUS M PAaTUyC KPUBHU3HBI TPACKTOPUHU Uepes3
Bpemsa t1 = 0,5 C nocne Havana nBuxeHus. Hailtu ypaBHeHHME TPaeKTOPUU JABHXKEHHS
Tena.

Bapaban cemaparopa pagnycoMm R = 0,25 M BpamiaeTcst o 3akoHy p=A+Bt+Ct, rne 4 =
2,5 pan, B ==0,8 pan/c; C = 0,15 pan/c®. OnpenenuTs TAHTEHIMATEHOE ¢z, HOPMAIBHOE
@n ¥ TIOJIHOE @ YCKOPEHHUsI TOYEeK Ha MOBEpXHOCTH OapabaHa B MOMeHT Bpemenu t = 10 c.
CMech CBHHIIOBBIX JIpoOMHOK ¢ quamerpamu di = 1 MM u d2 = 3 MM omycTiiu B 6ak ¢
ruiepuHoM BbicoTol h = 1 M. Hackosibko mo3ske ymaayT Ha JHO APOOMHKH MEHBIIIETO
JIMaMeTpa 1Mo CPaBHEHUIO ¢ IpoOMHKaMu Oojbiero aquamerpa? JluHamuyeckas BSI3KOCTb
rmnepusa 7= 1,47 Ia-c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OnpenenuTb CKOPOCTh v YU, €CIIM OTKJIOHEHHE OT MHILIEHH MpPU CTPeNbOe BIOJIb Me-
puarana coctapisier 6,2 ¢cM BOpaBo OT mHeHTpa. Paccrosnue no mumenu S = 900 wm,
cTpensba mponsBoauTCs Ha mupoTe ¢ =54°. CKOpOCTh My/IM CYUMTATh TTOCTOSHHOM.

[Tyns maccoit 9 T, nersimas TOPU30HTAIBEHO CO cKopocThio 600 M/c, mpoOUBaeT BUCAIINN
Ha HUTH Opycok maccoil 140 r, BcieacTBUE Yero CKOPOCTh MyJIM YMEHbBIIAETCS B MOJITOpa
pa3a. OnpeaenuTs KOJIMYECTBO TEIUIOTHI, BBIIEIMUBILEECS IIPU yaape.

[ap u chepa 0qUHAKOBOTO paguyca U MacChl CKaThIBAIOTCS MO0 HAKJIOHHOM IMJIOCKOCTH C
OJIMHAKOBOM BBICOTHI. CKOPOCTH KAaKOro Tesia OyAeT 0oJibIle B KOHIE IYTH U BO CKOJBKO
paz?

CranbHO# mapuk mMaccoi M = 20 T moJIOKEH Ha MpYKUHHBIE Bechl Maccodr M = 40 .
ITpu 3TOM yHalika BECOB OTKJIOHWJIACh Ha Xo = 3 cM. OnpeaennTs MakCUMallbHOE II0Ka3a-
HHE BECOB, €CIIU IApUK OpPOCUTH Ha BEChl 0€3 HaYaIbHOM CKOPOCTH C BHICOTHI h = 40 cm
U 0CJIe yaapa OH MOMIPBITHYI Ha BICOTY h1= 17 cMm. Yiap cuutaTh abCOJIIOTHO YIIPY-
THM.

B nme cocyma umeercs otBepctue auamerpom di. B cocyae Boma momiep)kuBaeTCs Ha
nocTossHHOM ypoBHe h. Cuutasi, 4To CTpysl He pa30pbI3rUBacTCs U MpeHeOperas CHiiaMu
TPEHMSI B XKUJIKOCTH, ONPEAEIINTh IUaMETp CTPYH, BBITEKAIOLIEH U3 cocyia, Ha paccTos-
auu hi1= 2h ot ero gHa.

3aBpems t=1 uyepe3 TpyOy quamerpom d = 40 cMm nmpokauuBaeTcs ra3 maccod m =15
kr. Jlnnamuueckas Bs3kocth raza 7= 10 Ila c. Ecau 3a xapakTepHblil pa3Mep NpUHATD
nuameTp TpyObl, TO KpUTHUECKOe 3HaueHue uncia Pelinonbaca Reyp A JJaMUHApHOTO
tedeHus raza pasHa 2000. Onpenenure xapakTep TEUEHUS Tasa.

Hauanpnas ¢aza rapmonmnueckoro konebanus paHa 0. [Ipu cmemennu x1 = 2,4 cM 0T
MOJIO’KEHHUS paBHOBecHs Tena Maccoit 50 r CKOpOCTh Tea v1 =3 CM/C, a MPU CMELEHUU
X2 = 2,8 ¢cM ero ckopocTh v1=2 cM/c. HaliTu aMIuuTyay ¥ mepuoj 3Toro KojeOaHus, a
TaK)Ke TOJTHYI0 MEXaHUYECKYIO SHEPTHIO.

DHeprus 3arTyXawluxX KojJeOaHWW MasTHHKA, MPOUCXOAUIMX B HEKOTOPOH cpere 3a
Bpems t = 1,5 muH, ymenbmmiace B N = 75 pa3. Onpenenuts KOdPPHUIUEHT COMPOTUB-
JeHus I cpefpl, eciau macca M masitHuka pasHa 200 r.

Cocyn pazfeneH neperopojkaMu Ha TpU 4acTH, 00bEMbI KOTOPBIX paBHBI V1, V2, V3 u B
KOTOPBIX HAaXOJATCS ra3bl IPU AABIECHUSAX p1, p2 U p3 cooTBeTcTBeHHO. Kakoe masie-
HUE B COCYJIE YCTAaHOBUTCS IOCJIE yAAJICHUs IEPETOPOAOK, ECIIU TEMIIEpaTypa IPH 3TOM
ocTajgach HEU3MEHHON?

bapomerp B xabuHe jeTsiiero Beprosiera nokasbieaeT nasieHue p = 90 klla. Ha xakoit
BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOM IUIONIAIKe OapOMETp MOKa3bIBall IaBICHUE Po
=1 arm? CunTath, 9TO TeMrepaTypa Bo3ayxa pasHa 17 °C u He u3MeHseTCs ¢ BBICOTOIA.
Kucnopon, 3anumaBimii oobem Vi1 = 1 1 npu gaBneHun pi1 = 12 at™, aauabaTUyecKu
pacupuics 10 oovema V2 = 10 1. Onpenenuts paboTy 4 pacmMpeHus rasa.

A3ot, 3anuMaBImui 00beM V1 = 1 1 moa gaBiaeHUEM p1 = 2 aTM, pacIIUpUiICs 10 00bema
V2 = 28 1. Onpenenuts paboTy paclIMpeHus ra3a, €ciy paclidpeHue ujaet 1) u3oxopu-
Yyecku; 2) uzorepmuuecku; 3) nzobapuuecku; 4) aquabatHo. Kak cooTHocsTcs 3TH pa-
60ThI?

Haiitn u3smenenue >arponuy npu Harpeanuu 100 r Boast ot 0 10 100° C u mocnemyro-
IIeM MPEBPALLEHUH BOJIbI B Iap TOH K€ TEMIEPaTyphl.

Onpenenuts yrcao N aTOMOB, NPUXOASIIUXCSA Ha OJHY DJIEMEHTApHYIO sUeiKy, IepBoe
KOOPJIMHAIIMOHHOE YUCIIO N1 (YKCiIo OMMKaiImxX aToMOB) M paauyc I1 MepBOi KOOpau-
HAIMOHHOU ceprl (PacCTOSTHUE MEXY ONMMKANIIIMMHI aTOMaMH) JIJIsl PEIIETOK CO CTPYK-
typamu [1K, OLK, 'K, BIIK.
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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 AJIEKTPUYECKOrO 3apsiia. DiaeMeHTapHbIi 3apsa. Toueunslil 3apsa. 3akoH Ky-
JIOHA.

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

CBsI3b OTEHLIMAIA M HAIPSYKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIA. DKBUIIOTEHI[MAIbHbIE
JIMHUU U IOBEPXHOCTH.

OcHOBHBIE TEOpEMBI JIEKTPOCTATUKHU: Teopema ['aycca, TeopeMa 0 LUPKYJISAILUUA BEKTOpa
HANPsDKEHHOCTH 110 3aMKHYTOMY KOHTYpY. [loTeHIMaibHbIi XapakTep 3J€KTpocTaTude-
CKOTO ITOJISI.

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

OKBUIOTEHUUAIBHOCTh IMPOBOJHUKA. JIEKTPOEMKOCTb YEIMHEHHOTO IPOBOJHHUKA.
DJEeKTPOEMKOCTb LIapa.

Konzaencarop, 351eKTpOEMKOCTh KOHAEHCATOPa, COEAMHEHUE KOHAEHCATOPOB.

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

JMaieKTpuKy B 3neKTpocTaTudeckoM moje. [lomsgpuzanust Iu3JIeKTPUKOB. DJIeKTpuye-
CKHI JIATIOJNb.

Bekrop nonspuzanuu. HanpskeHHOCTb MOJIS B IUAJIEKTPUKE. DJIEKTPUUECKOE CMEILEHUE.
JusnexkTpudeckasi IpOHULIAEMOCTb U BOCIIPUUMYHUBOCTb.

Bupl 11351eKTPUKOB U MEXaHU3MBbI UX MOJISIPU3ALMH.

DNEeKTPUYECKUN TOK, YCIOBUSL €r0 CYIIECTBOBAHUS U XapaKTEPUCTUKHU.

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.

3aBUCHMOCTb CONPOTHUBIICHUS IPOBOJHUKOB OT TEMIIEpaTyphl. SIBIEHHE CBEPXIPOBOIU-
MOCTH.

3akoH Oma JyUisi HEOJHOPOIHOW Pa30OMKHYTOW M 3aMKHYTOMW LIEIIH.

[TpaBuiia Kupxrodga s pa3BeTBIEHHOM LIeTH.

PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA. 3akoH J[koynsa-JleHia B MHTerpanbHOM U 1ud-
depeHmanbHOi Gopme.

Krnaccuueckas Teopus 2JIEKTpOIPOBOIHOCTH MeTaiuioB Jpyne-JlopeHna.

30HHas TeOpHsl TBEPABIX TeJl. 30HHBIE JHWAarpaMMbl IIPOBOJHUKOB, MOJYIPOBOJHUKOB U
JUDIIEKTPUKOB.

ONEKTPONPOBOJHOCTh METAJIIOB U COOCTBEHHBIX MOJIYITPOBOIHUKOB.

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

MarsauTHoOe 1oJie paBHOMEPHO ABMXKYIIErocs 3apsaa. JleficTBUe 3JE€KTPUYECKOro U Mar-
HUTHOTO ITOJISI HA IBWKYIIMICS 3apsa. MarautHas cuiia JIopeHna u ee CBOMCTBA.

3akoH buo-CaBapa-Jlamuiaca 1 ero NpyMMEHEHHE K PACUETy MArHUTHOTO IOJISI CUMMET-
PUYHBIX TPOBOJHUKOB C TOKOM.

3akoH AMiiepa. B3aumoeiicTBue napauienbHbIX TOKOB.

Pabora o nepemenieHuIo NPOBOIHUKA C TOKOM B MarHUTHOM Imoiie. [IoTok MarHuTHOI
WUHAYKLHH.
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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 yron 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 IJIOTHOCTBIO 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.

[IpOTOH U 3NEKTPOH, YCKOPEHHBIE OJMHAKOBOIN Pa3HOCTBHIO NOTEHIIMAJIOB, BIETAIOT B OJ-
HOpOJIHOE MarHUTHOE nosie. Bo ckoibko pa3 paaumyc KpUBU3HBI K1 TPaeKTOPUM MPOTOHA
OoJbIIe pasnyca KpUBU3HBI K2 TPa€KTOPUHU AJIEKTpOHA?

Tox /=20 A, mpoTtekas 1o KOJbIly U3 METHOM MPOBOJIOKU ceueHueM 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 nmapasieabHbld eMy aTFOMUHUEBBIN MIPO-
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. [TnoTHOCTS amomurns o = 2,7 r/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 sHepruto Wm MarHuTHOTO OIS 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-
JIeHHe HanpspKeHus Ha KoHjeHcarope paBHO Uc = 20 B, na unayktusHoctu UL = 2UC,
Ha conpotuBieHn Ur = 2 UC. Haiitu yron caBura ¢a3 Mexay TOKOM U HalpsKEHUEM.

30



arwn

~No

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.

24.
25.
26.
27.
28.

18. UanyktuBHOCTH L = 22,6 MI'H 1 conpoTuBieHne R BKIIOUEHBI MapajuieIbHO B LENb Ie-

pemenHoro Toka yactoroi 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# mpoBosoku auameTpom d = 0,5 mMm.
Haiitu norapudmuueckuii 1eKkpeMeHT B 3aTyxaHus KoJeOaHui.

20. Imockas >5eKTpoMarHUTHAsI BOJTHA PACIIPOCTPaHAETCS B OJHOPOJHON N30TPOIHOM cperie

C AMDJIEKTPUUECKON NPOHUIAEMOCTBIO € = 2 U u = 1. AMIIUTyAa HanpsyKEHHOCTU
AIIEKTPUUYECKOTO 1OoJIst BOJHBI Em=12 B/M. Onpenenuts a30Byr0 CKOPOCTh BOJIHBI 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 MpeAeiabHbIN ciaydail BOJIHOBON onTukH. [Ipunuun depma.
3aKOHbBI T€OMETPUUECKON ONTHUKH.

SIBJIEHME NTOJIHOTO BHYTPEHHETO OTpAKEHUA. BOJIOKOHHAs ONTHKA.

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

OcHoBHBIE ()OTOMETPUUYECKUE BETMUMHBI M UX €MHULIBI n3Mepenus. Kpuas BugHOCTH.
Tonkue nun3bl, BUABI 1uH3. opmyna nuH3bl. OnTUdecKkas CUila JIMH3BL.

WnTepdepenius cBeToBbix BosH. KorepeHTHOCTH BOJIH. MeTo/bl OMy4yeHUs: KOrepeHT-
HbIX BOJIH. HTepdepenunonnas cxema FOnra.

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

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

Hudpaxnus OpeHens Ha KPYriioM OTBEPCTUH. 30HHAS IUIACTUHKA.

Hudpakuus Opaynrodepa na menu. Audpakiuonnas pemerka.

Judpakius peHTreHOBCKHX JIyuell Ha MPOCTPAHCTBEHHBIX KPUCTAIMUECKUX pelIeTKax.
®opmyna Byneda-bparra.

EcTecTBeHHBIN U NMONAPU30BaHHBINA cBeT. Buabl nonspusanuun OMB. Yactuuno nonsipu-
30BaHHBII CBET, CTENEHb €TI0 MOJIAPU3ALIUU.

[Tonsspu3anus cBeTa Npu OTPAKEHUU U NPEIOMIIEHUH. 3aKoH bprocrepa.

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

OnTHueckasi akTUBHOCTh BelllecTBA. BpaieHue miuockoctu moispuzanuu Ontudeckas
AaKTUBHOCTbH BEILIECTBA. BpallieHne mIockocTy nosspu3anuu

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

[Tormomenue cBeta BemiecTBOM. 3akoH byrepa-JlamOepra. Koaddunuent nornomieHus.
CHeKTpbl NOIJIOIMIEHUS.

Paccesnue cBera. Paccesnue Pases. [lonsgpuszanus paccessHHOro cBera.

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

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

KBaHTOBaHUE 3HEPruM U3ydeHus abcomoTHO yepHoro Tena. Popmyna [Tnanka.
['unoresa DiiHITEHHA O CBETOBOM KBaHTe. DOTOANEKTpUIECKUN d(D(PEKT.

Buemnuit pororddexr. YpaBuenue DitHirelrina. [[pubopsl Ha ocHOBE GoToddekTa.
TopMo3HOE peHTTeHOBCKOE M3NlyueHue. PeHTreHoBckas TpyOKa.

KoMmnToHOBCKOE paccesHuE CBETa.
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JlaBneHue cBera.

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

CrioHTaHHOE U BBIHY)KJIEHHOE U3JIy4€HUE. Y CUIEHHE CBETA IIPU IIPOXOKACHUU 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 BoJH e bpoitnsa. BeposaTHOCTHBIN cMbICT BOJIH Jie bpoitis.

CooTHouenue HeonpeaeaeHuoctel I'eiizendepra 1 BEIBOBI U3 HUX.

CocTosHMe YacTUlIbl B KBAaHTOBOM MexaHuke. Y paBHeHue Lllpenunrepa (BpeMeHHOE).
Pemenune cranmonapuoro ypasaenus Lllpeaunrepa B ciiydasix ABMKEHHsI CBOOOIHON Ya-
CTHIIbI, JIEKTPOHA B TOTEHIIUAIBHOH sIME.

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

CrniekTpasibHble CEpUU U3IYUEHMs aTOMa BOJ0pO/ia

[Tocrynatel bopa. Monens atoma Bogopoja 1o bopy.

Bopopononono6nast cucremMa B KBAaHTOBOW MexaHUKe. [IpocTpaHCTBEHHOE KBAaHTOBAHHE.
CnuH 37eKTpoHa.

ITpunnun [aynu. [lepuoanueckas cuctema 3J1eMeHTOB MeHieneesa.

Hyxnonnas monens siapa. [IpoToHsl 1 HEUTPOHBI. 3apsii U MaccoBOE YUCio sapa. M3orto-
bl 1 ©300apHI.

SlnepHble CUIbl, YCTONYMBBIC U HEYCTONYMBBIC Apa. DHEPTHs CBA3H U YCTOMUUBOCTD SI1-
pa. edext macc.

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

HpaKanecmle 3alaHui JJIA IPOBECACHUA IK3aMECHA

B BakyyMe BII0JIb OCH X pacHpOCTpaHAETCs IJIOCKas JIEKTPOMArHuTHas BoiHa. VHTeH-
CUBHOCTb BOJIHBI, T.€. CPEIHSS SHEPrusi, NIPOXOsilas yepe3 eAUHUILY IOBEPXHOCTHU 3a
eIMHHUILY BpeMeHH, cocTaBiseT 21,2 MxB1/M%. OnpeenuTh aMITUTYLy HATIPSKEHHOCTH
3JIEKTPUYECKOTO IOJISI BOJIHBI.
DeKTpOMarHuTHasl BoJIHA ¢ yacToTol 4 MI'1l mepexoauT u3 HEMarHUTHOM CPEJIbI C JIU-
AIIEKTPUYECKON MTPOHUIIAEMOCTBIO € = 3 B BakyyM. OnpeaenuTs npupaiieHue A A JUIMHbBI
BOJIHBI.
[IpeaMer pacnosiokeH Ha pacctostHud l1= 25 cM nepen nepenHuM (HOKycoM coOuparo-
el muH3el. M300pakeHne mpeamMera HaxoAuTCs Ha paccTosHud l>= 36 cMm 3a 3aaHuM
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. Paccrosinre Mexay otBepctusivu auadparmel  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 paccrosHue | = 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
Han0oJiee TEMHBIM?

8. TlapannenbHblii My4OK PEHTTCHOBCKOTO M3Iy4YeHMs MMaJaeT Ha TpaHb Kpuctamuia. [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 U3Iy4EHHUS.

9. Crenenp NOJISAPU3ALUY YACTUYHO MOJISIPU30BaHHOrO 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
U3Iy4eHus: cmectuiics ¢ 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 moBepXHOCTh JIUTHS MMagacT MOHOXpoMaTudeckuii ceet (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 3HEPTHUIO & MacCy M U UMITYIbC P POTOHA, KOTOPOMY COOTBETCTBYET JIJIH-
Ha BOJTHBI A = 380 HM ((HoneToBas 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 PACCEeSHUU, a TaKkxke SHEpIui0 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, JABIKYILUXCS C OJUHAKOBOM CKOpocTho. OIpenenuTb
CKOPOCTB ¥ 3JIEKTPOHOB, €CIIM OHM UCIBITHIBAIOT HHTEP(HEPEHIIMOHHOE OTpaXKeHUe Tep-
BOrO Topsiaka. Paccrosiaue d Mexxay aTOMHBIME TUIOCKOCTSIMHU KpucTaiia paBHo 0,2 HM.

17. Ilpeanonaras, 4To HEONPEAEICHHOCTh KOOPAWHATHI JIBUXKYIIENHCS YacTHUIIbI paBHa Je-
OpoiisIeBCKON JUIMHE BOJHBI, ONPEAETUTh OTHOCUTEIbHYIO HEONPEAEICHHOCTh UMITYIIbCA
Aplp 5TO# yacTuIIbL.

18. Kunernueckast 3Heprusi K 3JeKTpOHa B aTOME BOJIOPOJIa COCTABISAET BEIMUUHY MOPSIKa
10 »B. Hcnons3ys cooTHOIIeHHE HeompenaeneHHocTel [elizenOepra, ONEHUTh MUHH-
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».

Kputepuu omeHkH, KajJa ONeHUBAHUS NMPH BHINOJHEHHH KOHTPOJIb-
HBIX padoT

OrneHnBaeTcsl 3HaHUE W TIOHMMAaHHWE MaTepuaja, CoCOOHOCTh K ero 0000-
HICHUIO, KPUTUIECKOMY OCMBICIICHHIO, CUCTEMAaTH3AINH, aHATTN3Y.

OTMeTKa «OTJIUYHO» — 33J]aHHE BBITOJIHCHO B ITOJIHOM 00BbEME, B JIOTHYC-
CKUX PacCYXICHHUSX MU PEHICHUM 3aJ1ad HEeT OIMMOOK, 33Ja4d PEIICHBI ParHo-
HAJIBHBIM CTIOCOOOM.

OTMeTKa «XOPoII0y» — 33JJaHUE BHITIOJHEHO MPaBUIIBHO, B JIOTHYECKUX Pac-
CYXJICHHSX MPHU PEIICHUH 3a/1a4 HET CYIIECTBEHHBIX OITUOOK, HO 3a/1a4l PEIICHBI
HEPAIMOHAIBHBIM CITIOCOOOM, JIMOO JOMYIICHO He OoJiee NBYX HECYIIECTBEHHBIX
OILINOOK.

OTMeTKa «yT0BJIE€TBOPUTEIBHO» — 33JIaHUC BBHITIOJHEHO MPABIILHO HE Me-
HEEe YeM HaIlOJIOBHHY, B JIOTHUECKUX PACCYKICHUIX MPH PEIICHUU 3a7ad HET Cy-
IICCTBCHHBIX OIIMOOK, HO JIOMYIICHA CYIISCTBEHHAS OIMMOKAa B MaTeMaTHYCCKHX
pacuérax.

OTMETKa «HEyI0BJIETBOPUTEIbHO» — HUMCIOTCS CYIISCTBEHHBIC OIIMOKH B
JIOTHYECKHX PACCYKICHUAX MPH PEIICHUH 33]1a4 W PEIICHUE OTCYTCTBYET.

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

Llenpro TecTUpOBaHMS SBISIETCS BBISBICHHE YPOBHS 3HAHWM CTYICHTOB,
OIICHKA CTENEHU YCBOCHUS UMHU y4eOHOTO Kypca, CTUMYJIMPOBAHUE aKTUBHOCTH UX
MO3HABATENILHON JCSATEIBHOCTU MPU 00ECIIEUEHNUN €MHBIX TPEOOBAHUM K OIICHKE
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 MHGOPMAIMOHHBIX TEXHOJIOTHI
Kyol'AY.

OlleHKa «OTJUMYHO» BBICTABIISICTCS TIPU YCJIIOBUM MPABUIBLHOIO OTBETA CTY-
JIeHTa He MeHee YeM 85 % TEeCTOBBIX 3aJlaHUi;

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

OneHka «yI0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO
oTBeTa cTyAeHTa He MeHee 51 %; .

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

Kputepusimu oueHku pedepara sABJISIOTCA: HOBU3HA TEKCTa, 000CHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTEIIEHb PACKPBITHS CYIIIHOCTH BOIIPOCA,
coOtoIeHus TpeOOBaHMI K 0OPOPMIIEHUIO.

Texct pedepata AOMKEH COAEpKaTh APryMEHTHPOBAHHOE M3JIOKEHUE
ornpezeneHHoN TeMbl. Pedepar nomkeH ObITh CTPYKTYypHUpOBaH (MO I1aBaMm, pas-
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nenam, maparpadam) U BKIIOYATh pa3fieibl: BBEJICHHE, OCHOBHAS YacTh, 3aKIIIO-
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 — BBITIOJHEHBI BCE TPEOOBAaHUS K HAITMCAHUIO pedepaTa:
0003Ha4YeHa MpobieMa 1 000CHOBaHA e€ aKTyalIbHOCTD; C/ICJIaH aHAJIN3 PA3InIHbBIX
TOYEK 3PCHHS Ha PACCMATPUBACMYIO MTPOOJIEMY U JIOTHYHO U3JI0KEHA COOCTBEHHAS
MO3UIHMSA; CPOPMYJIUPOBAHBI BBHIBOJBI, TEMa PACKpPHITA ITOJHOCTBIO, BBIICPIKAH
00BEM; cOOITIOICHBI TPEOOBAHUS K BHENTHEMY O()OPMIICHHIO.

OreHKa «XOpoII0» — OCHOBHBIE TpeOOBaHUSA K pedepaTy BBINOIHECHBI, HO
IIPH 3TOM JIOIYIIEHbI HEJTOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JIOXKE-
HUM MaTepHuaya; OTCYTCTBYET JIOTHYECKas TMOCIICIOBATEIIBHOCTh B CYXKICHHSIX; HE
BBIJIEp)KaH 00BEM pedepaTa; HIMEIOTCS YIYIISHUS B 0(pOpMIICHUH.

OlieHKa «y/IOBJIETBOPHTEIHLHO» — UMCIOTCS CYIIICCTBEHHBIC OTCTYIICHUS OT
TpeOoBaHMIA K peeprupoBaHUio. B 4acTHOCTH: TemMa OcCBelleHa JIMITh YaCTHIHO; JI0-
MYIIeHBI (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 Marepuaja, 3HaHWE METOINKH
MIPOBEICHMSI DKCIIEPUMEHTA, YMEHHE padoTaTh ¢ Ja00paTOPHBIM 000pYIOBAaHUEM U
npudopamMu pu COOJIIOICHUH TEXHUKH 0€30MaCHOCTH.

OneHka «OTJIMYHO» CTAaBUTCS MPU HATUYUU TIOJHOM TEOPETUYECKON W
MPAKTUYECKON TOTOBHOCTH K TPOBEJCHUIO OMBITHBIX HM3MEPEHHM, 00paboTke H
aHaIN3y TOJIYYCHHBIX PE3YyJIbTaTOB U BBHIMOJHEHUHU BCEX 3aJ]aHUM B MOJIHOM OObe-
Me.

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

OreHKa «yJ10BJETBOPUTEIBHO» CTaBUTCS, €CIIM UMEIOTCS HEIOYETHI B TEO-
PETUYECKON M TIPAKTUYECKON TOJATOTOBKE K MPOBEICHUIO IKCIIEPUMEHTA, 3aIaHus
BBITIOJTHEHBI HE B TTOJTHOM O00BEME.

OreHKa «HEyI0BJIETBOPUTEIBLHO» CTABUTCS MPU OTCYTCTBHHM TEOpETHYEC-
CKOH M TIPAKTUYECKON MOJATOTOBKHU K MPOBEACHHUIO IKCIICPUMEHTA, TIPH BBITIOTHE-
HUU 33JIaHUN JOMYIIECHBI 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 coOeceoBanus o OuieTy. Kaxapiii OusiieT 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
BCECTOPOHHMMHM, CHCTEMAaTH3UPOBAHHBIMU M TIyOOKMMH 3HAHUSIMU MaTepuaia
y4eOHOHM MporpaMMbl, BIaACIONIEMY Pa3HOCTOPOHHHUMH HABBIKAMHM U TMpUEMaMU
BBITIOJTHEHHSI TPAKTUYECKUX pabOT, YCBOMBIIEMY OCHOBHYIO U O3HAKOMHBIIEMYCS
C JIOTIOJTHUTENILHON JIUTEpaTypo, PEKOMEH/I0BaHHON yueOHOH ITPOTrpaMMOi.

OueHka "XOpomo" BBICTAaBISETCS CTYAEHTAM, MOKAa3aBIIMM CUCTEMaTHUYe-
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 CTYJIEHTY, OOHAPYKUBIIEMY
3HaHHS OCHOBHOT'O y4e€OHO-IIPOrpaMMHOI0 MaTepuaia B oO0beMe, HEOOXOIMMOM
JUTsL AalibHeWIIed yueObl U MpeAcTosAleld paboThl 0 CHEeUaIbHOCTH, CIPaBJISIO-
IIUICA C BBIIIOJIHEHUEM 3aJIaHHM, TPEAYCMOTPEHHBIX MTPOTPAMMOM, 3HAKOMOMY C
OCHOBHOH JINTEPAaTypoOl, pEKOMEHIOBAHHOM NPOrpaMMoOi, HO JOIyCTHBIIMM I10-
I'PEIIHOCTH B OTBETE HAa K3aMEHE W IPH BBIIIOJHEHHH SK3aMEHAlMOHHBIX 3a]a-
HUM.

OneHka "HeyJdOBJIEeTBOPUTENbHO'" BBICTABISICTCS CTYJAEHTY, OOHApyXHUB-
nieMy npoOenbl B 3HAHUSIX OCHOBHOI'O y4€OHO-NPOrpaMMHOIO MaTepHalia, JIO0Iy-
CTUBUIEMY MNPHUHLIMIHAIBHBIE OMMOKU B BBIIOJIHEHUH MPEITyCMOTPEHHBIX MpO-
rpaMMoM 3agaHnii. OneHKa "HeyJIOBIETBOPUTEIBHO'" CTABUTCSA CTyAEHTaM, KOTO-
pbI€ HE MOTYT NPOAOKUTH 00YUEHHE WIIH MPUCTYIUTH K MPOPEeCcCUOHATBHON J1es-
TEJIbHOCTH [0 OKOHYAHUHU By3a 0€3 JOMOJHUTENbHBIX 3aHATUN MO COOTBETCTBYIO-
el TUCIUILINHE.

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: Beimdiimas mkona, 2014. — 304 ¢. — Pexxum moctyma:
http://www.iprbookshop.ru/35562. — 9bC «IPRbooksy, o mapoutro.

3. TammsikoBa-bymkesny U.M. ®@usuka. Yacte 2. Ontuka. KBanToBast ¢usu-
ka. CTpoeHne u (pusnueckue CBOMCTBA BEIIECTBA [DJIEKTPOHHBIA pecypc]:
yueOHuk/ TammeikoBa-bymkesuu .M. —DneKkTpoH. 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 noctyna https://new.znanium.com/]. — (Bsicuiee o6pazoBanue: 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: anextponusiit. — 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 peKOMeHyeMBbIX HHTEPHET CAUTOB:
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 [OnekTponnblii 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 Ilepeuenb npogeccuOHATBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM

Ne HanmenoBanue Temartuka DJEKTPOHHBIN afpec

1 Hayunas snextpoHHast | YHUBepcanbHas https://elibrary.ru/
6ubnmoreka eLibrary

11.3 Joctyn k cetu UHTEepHET

Hoctyn k cetu HWHTepHET, OOCTYN B 3JIEKTPOHHYIO HHPOPMALUOHHO-
00pa3oBaTeNbHYIO CPEey YHUBEPCUTETA.
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https://yadi.sk/i/ns-sNh0HtEUfcA
https://yadi.sk/i/ns-sNh0HtEUfcA
https://yadi.sk/i/oogwU_zmh6fGow
https://elibrary.ru/

12 MarepuajJibHO-TeXHHYeCKOe olOecriedeHue OOy4YeHUs II0
aucuumnianHe A aun ¢ OB3 u unBaauaos

Bxoanas rpymnma B IJIaBHBIM y4eOHBIM KOPIYC U KOPITYC 300MHKEHEPHOIO
(akynprera 000pyI0BaH NaHAYCOM, KHOIIKOM BbI30Ba, TAKTUILHBIMU TaOJIMYKaMH,
OIOPHBIMM MOPYYHSAMHM, NMPEAYNPEKAAONUMU 3HAKAMH, JOCTYIIHBIM DPACIIMPEH-
HBIM BXOJIOM, B KOPITyCE€ €CTh CIIELMaIbHO 00OpYy/I0OBaHHAsl CAaHUTAapHasi KOMHATa.
Jnst nepemenienus nHBaMA0B U JIOB3 B moMeleHny UMEETCs IEPEABUKHON Ty-
CEHUYHBIN CTyneHbKoxol. Kopmyca oOcCHalieHsl ITPOTUBOIIOXKAPHON 3BYKOBOU H
BU3YaJIbHOM CUTHAJIU3aLIUEN

[InanupyemMble NOMEIEHUs ISl POBEACHUS BCEX BHUJIOB YUEOHOU JeATENb-
HOCTH

HanmenoBanue

Y4eOHBIX TIpeaMe-
TOB, KypCOB, JHC-
UIUTHH (MOyei),
MIPAKTUKH, HHBIX
BUJIOB yueOHOM
JIESITeIbHOCTH,
MPEYCMOTPEHHBIX
y4eOHBIM IIJIAHOM
00pa3oBaTeNbHOM
TIPOTPaMMEI

HaumeHnoBanue noMeuieHmii Ui NpoBeJeHUs Bcex

BU/J0B YueOHOH /1esiTeIbHOCTH, IPelyCMOTPEeHHOM

y4eOHbIM IUIAHOM, B TOM YHcJIe, TOMeLeHUu  1J1si

CaMOCTOSITEJLHOH pPadoThl, ¢ YKa3aHMeM NepedHst

OCHOBHOTI'0 000PY/10BaHMS, YHeOHO-HATJIAAHBIX MO-

co0uii 1 UCMOJIL3yeMoro NporpaMMHOro odecrneve-
HHSA

Ajapec (MecTONOJIOKEHHE)
noMelleHMii 11 MpoBe/e-
HHS BceX BUAOB YueOHO
HeATeTbHOCTH, Peay-
CMOTPEHHOH y4eOHbIM
IUIaHOM ( B ciIydae peajiu-
3anuu 00pa3oBaTebHbIX
NporpamMm B ceTeBoii (op-
Me JOMOJTHUTEIBHO YKa-
3bIBa€TCSl HAUMEHOBaHUE
OpraHu3aumu, ¢ KOTOpoi
3aKJI04€eH 10roBop)

dusuka

TTomemenne Ne221 I'VK, mnomans — 101m2; moca-
JIOYHBIX MecT — 95; yueOHas ayAuTOpUs I IPOBE-
JeHUs y4eOHBIX 3aHATHH, I CAMOCTOSTEIHHOM pado-
THI 00YYAIOMIUXCS, B TOM YHUCIIE TSI 00yJarOIINXCs ¢
uHBaMaHOCTRIO 1 OB3
crienuanu3upoBaHHas mebenb (yaeOHas 1ocka, y4aeo-
Has Me0enb), B T.4 I 00yJaromuXcs C MHBAJIMJIHO-
cteio 1 OB3;

TEXHUYECKHUE CPEJICTBA O0yUEHUs, HAOOPHI IEMOH-
CTPAIMOHHOTO 000PYI0BAHMS U YUeOHO-HATJISTHBIX
nocobuit (HOyTOyK, MPOEKTOP, FKpaH), B T.4 U1 00y-
Jaronmxcs ¢ MHBAIMAHOoCcThI0 1 OB3;
mporpammHoe obecnieuerne: Windows, Office.

TTomemenne Nel14 300, miomans — 43m2; mocagod-
HBIX MeCT — 25; y4eOHast ayTUTOPHS IS IIPOBEICHIUS
y4eOHBIX 3aHATHH, I CAMOCTOSATENIFHON paboThI
00y4Jaromuxcsi, B TOM YUCIE ISl 00YJIarOIIUXCS C UH-
BanuaHOCTHIO 1 OB3
crienuanu3upoBaHHas mebens (yueOHas 1ocka, yaeo-
Hast MeOelIb), B TOM YHCIIe JUII 00y4JalomuXcsl ¢ MHBA-
muaHocThio 1 OB3

350044, r. KpacHomap, yi.
nM. Kammauna 1. 13,

13. OcoOennocTu opranusanuu od0y4enus juil ¢ OB3 u unBa-
JIN/I0B

s maBanuaoB 1 ui ¢ OB3 MoxeT u3MeHAThCS 00bEM TUCIUILIMHBI (MO-
JIyJis) B 4acax, BBIJEJICHHBIX HA KOHTAKTHYIO pa00Ty 00y4aromierocs ¢ mperno/iaBa-
TeneM (1o BUJIaM YYEOHBIX 3aHSATHUI) U Ha CaMOCTOSITENIbHYIO paboTy oOyuaroiiie-
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rocst (Ipu TOM HE YBEIUYUBACTCS KOJIMYECTBO 3aYETHBIX €UHULI, BBIACICHHBIX
HA OCBOCHHE JTUCUUILINHBI).

@DOH/IbI OLICHOYHBIX CPEJICTB AJANITUPYIOTCS K OTPAHUYCHUSM 3/I0POBbSI U
BOCIPUATHUS HH(GOPMALIMH 00yUYaIOIIIUMHUCS.

OcHoBHBIE (DOPMBI TTPEICTABICHHS OLIEHOUHBIX CPEICTB — B MeYaTHOM (op-
Me Wi B (OpMe 3IEKTPOHHOTO JJOKYMEHTA.

@OopMBbI KOHTPOJISI M OLEHKH pe3yJbTaTOB OOY4YEHHS] MHBAJIUAOB M JIUL C

OB3

Kareropun

CTYJICHTOB C
OB3 u unBa-
JIMTHOCTBIO

®opma KOHTPOJIS M OLIEHKU Pe3yIbTaTOB 00yueHus

C Hapywenuem
3peHus

— YyCTHas TPOBEPKa: TUCKYCCHH, TPEHWHTH, KPYTJIBIE CTOJBI, coOecenoBa-
HUSl, YCTHBIC KOJUIOKBHYMBI H JIp.;

— C WUCTOJB30BaHWEM KoMIbIOTepa U cremuansHoro [10: paborta ¢ anek-
TPOHHBIMU 00pa30BaTEIBHBIMU PECYpCaMH, TECTHPOBAaHUE, pedepaTsl, Kyp-
COBBIE MPOCKTHI, TUCTAHIIMOHHBIC (DOPMBI, €CITH TTO3BOJIIET OCTPOTA 3PCHUS -
rpadgudeckue paboThl  JIp.;

pU BO3MOXXHOCTH IHChMEHHAs TPOBEPKA C HKCIOJIb30BAaHHEM pelibe(hHO-

TOYEYHOW CUCTeMbl bpaiins, yBeianueHHOro mpudra, UCIOIb30BaHUE CIICIH-
QIBHBIX TEXHUYECKUX CPEACTB (TH(PIOTEXHUYECKUX CPENICTB): KOHTPOIBHBIE,
rpadguyeckue paboThl, TECTUPOBAHHUE, JOMAIIHUE 3aJaHUs, 3CCE, OTUYETHI U

Aap.

C napywenuem
cnyxa

— MHCbMEHHas MPOBEpKa: KOHTPOJbHBIE, Tpadudeckue padoThl, TECTUPO-
BaHUeE, JIOMAIIHHAE 33J]aHus, 3CCE, TMCHbMEHHBIE KOJUTOKBUYMBI, OTYETHI U JIP.;
— ¢ HUCIOIB30BaHHEM KOMIBIOTEpa: paboTa ¢ INEKTPOHHBIMH 0Opa3oBa-
TEIBHBIMU PECypcaMHu, TECTHPOBAHHE, pedeparhl, KYpCOBBIE MPOCKTHI, Tpa-
¢dbudeckue pabOThI, JUCTAHIIMOHHBIE (DOPMBI U I.;

MIPH BO3MOYKHOCTH yCTHAsl MPOBEPKA C MCIOJIB30BAHUEM CIEIUATBHBIX TEX-
HUYECKUX CPEACTB (ayAHOCPEICTB, CPEACTB KOMMYHHKAIINH, 3BYKOYCUIHBA-
IOLeH anmapaTypsl U Jp.): JUCKYCCUU, TPEHUHTH, KPYTIIbIE CTOIIBI, cobece1o-
BaHUs, YCTHBIE KOJUIOKBHYMBI U JIP.

C Hapywenuem
ONnopHo-
o8u2amenbHo2o
annapama

— THCbMEHHas INPOBEpPKa C MCIOJIBb30BAHUEM CIIELHATIbHBIX TEXHUYECKUX
CpeAcTB (abTepHATUBHBIX CPEACTB BBOJA, YIIPABICHHSI KOMIBIOTEPOM U JIp.):
KOHTpPOJIbHBIE, Ipaduueckue padoThl, TECTUPOBAHHE, JOMAIIHHUE 3aJlaHuS,
3cce, MUCbMEHHBIE KOJNIOKBUYMBI, OTYETHI U JIp.;

— yCTHas TpOBEpKa, C UCIHOJIb30BAaHUEM CIIEHHUANBbHBIX TEXHUYECKUX
cpeAcTB (CpeaCTB KOMMYHHKAIIMA): TUCKYCCHH, TPEHUHTH, KPYTJble CTOJBI,
co0ece10BaHus, YCTHBIE KOJUIOKBUYMBI U JIp.;

— € UCHOJb30BaHUEM KOMIbIOTEpA U cnenuanbHoro 110 (anbrepHaTUBHBIX
CPEICTB BBOJIaM YIPABJICHHS] KOMIIBIOTEPOM U JIp.): paboTa ¢ 3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMy, TECTUPOBaHHE, pedepaTsl, KypCOBbIE MPOEK-
Tbl, rpauueckre padoThl, AUCTAHIIMOHHBIE (OPMBI MPEANOUYTUTEIbHEE 00Y-
YarOIIMMCs, OTPAHUYEHHBIM B IEPEIBUIKEHUU U JIP.
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AjanTtanusi mpoueaypbl MpoBeAeHUsT MPOMEKYTOUHOM aTTeCTAIUN ISl
uaBaauaoB u jgui ¢ OB3:

B xone npoBeneHns mpoMeXyTOYHOM aTTeCTAlUU PETyCMOTPEHO:

— MPEABSIBICHUE O0YJAIOIIMMCS MTEUATHBIX U (WJIN) SJICKTPOHHBIX MaTe-
puasoB B popMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS;

— BO3MOKHOCTh TI0JIb30BaThCSl WHIUBUIYAIbHBIMU YCTPOWCTBAMHU U
CpelICTBaMH, TMO3BOJIIONMIMMH aIallTUPOBATh MaTE€pPHAIbl, OCYIIECTBIATh IPUEM U
nepeaavy HHGOPMAIMK C YIETOM WX UHAUBUAYAJIbHBIX OCOOEHHOCTEMH;

— YBEIIMYEHUE MPOJOJKATEIIBHOCTH MPOBEICHUS aTTECTALNY;

— BO3MOXKHOCTh MIPUCYTCTBUSI ACCUCTEHTA U OKa3aHUsI UM HEOOXOAUMOM
NMoMOIIK (3aHATh pabodyee MECTO, MEepPeBUraThCs, MPOUYUTATh U OPOPMUTH 3aj1a-
HUE, O0IIAThCS C MPENoaBaTeIeM).

@opMbI TPOMEKYTOUHOM aTTECTALMK 11 MHBANUAOB U Jull ¢ OB3 10omKHbI
YUUTHIBATh WHAMBHUAYAJbHBIE M TCUXO(HU3NYECKUE OCOOCHHOCTH OO0YydaroIiero-
Cs1/00y4aromuxcs mo AOIIOIT BO (ycTHO, TUCEMEHHO Ha Oymare, MUCbMEHHO
Ha KOMITbIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).

CnenmnajbHble yciaoBus, o0ecnneuuBaeMblie B nmpouecce npenoaaBaHus
ANCIHUIIJINHBI

Cmyoenmul ¢ HapyUIeHUAMU 3PEHUA

— MpeAoCcTaBlIeHUE 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
dbopmare, O3BOJISIONIEM MTEPEBOIUTH MIOCKONIEYATHYIO HH(OPMAIMIO B ayIhallb-
HYIO WK TaKTUJIBHYIO PopMy;

— BO3MOXXHOCTb HCIIOJIb30BAaTh MHAMBHUAYaJIbHbIE YCTPOMCTBA U CPENCTBA,
MO3BOJISIONIME alallTUPOBATh MaTepUaibl, OCYIIECTBIATh NPUEM U TepeAady WH-
dbopmanuu ¢ y4eToOM UHAUBUIYATBHBIX OCOOEHHOCTEW U COCTOSIHUS 310POBBS CTY-
JICHTA;

— MPEJOCTABICHUE BO3MOKHOCTH MPEIKYPCOBOIO O3HAKOMIIEHHS C COJEp-
YKaHUEM Y4eOHOW AUCIMIUIMHBI U MaTePUaiOM IO KypCy 3a CUET pa3MelIeHUs] UH-
dbopmar Ha KOPIIOPATUBHOM 00pa30BaTEIHLHOM MOPTAJIE;

— HCHOJIb30BaHUE YETKOIO U YBEJIMUYEHHOIO MO pa3mepy upudra u rpadu-
YeCKUX O0BEKTOB B MYJIbTUMEIUMHBIX MPE3CHTAIUSIX;

— HCHOJIb30BaHUE MHCTPYMEHTOB <IyIay, «IPOKEKTOP» MpHU pabdoTe C UH-
TEPaKTUBHOM JIOCKOW;

— O3By4YMBaHHWE BU3YalIbHON MH(OpMAIH, IPEACTABICHHON 00yUYatOIUMCS
B XOJI€ 3aHSTHUM;

— olecrieueHue pa3aaTOUYHBIM MaTepuajaoMm, AyOJUpYyIOIUM HH(pOpMaIHIO,
BBIBOJIUMYIO Ha IKPaH;

— HaJIMYWE MOJANKUCEH U ONMUCAHUA Y BCEX UCIOJIb3YEMbIX B Ipoliecce 00y-
YEHUSI PUCYHKOB M UHBIX rpadUdecKuX 0OBEKTOB, YTO AT BO3MOKHOCTDH TIEpEBE-
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CTU MMUCbMEHHBIN TEKCT B ayIUAJIbHbIN,

— obecrnieueHue 0coOOro PEeueBOT0 PeXHUMa MPENoJIaBaHus: JICKIIUU YUTa-
IOTCSl TPOMKO, Pa300pUUBO, OTYETIIMBO, C TIay3aMH MEXIY CMBICIOBBIMU OJIOKaMU
nHpopMaru, obecrieunBaeTCsl HHTOHUPOBAHUE, MOBTOPEHHE, AKIICHTHUPOBAHUE,
npoduIaKTHKA pacCeUBaHNS BHUMAHMS;

— MHUHUMU3ALMS BHEIIHErO IIyMa U 00ECIeYeHHe CIOKOMHOW ayIuaibHOU
00CTaHOBKHU;

— BO3MOYKHOCTH BECTH 3alUCh y9eOHON MH(POPMAIMK CTYyJICHTAMH B yI100-
HOM 1711 HUX (opMme (ayauaibHO, ayAuOBHU3YyalIbHO, HA HOYTOYKE, B BUJIC TIOMETOK
B 3apaHee MOATOTOBJIEHHOM TEKCTe);

— YBEJIMYECHHUE JO0JHM METOJO0B COLMAIBHON CTHUMYJANUU (oOpalieHue BHHU-
MaHUs, aneJUIsInsa K OTPaHHYCHUSM TI0 BPEMEHHU, KOHTAKTHBIE BUILI PabOT, TpyI-
MOBBIC 3aIaHUS U JIP.) HA IPAKTUYECKUX U JJA0OPATOPHBIX 3aHATHSIX;

— MUHHUMHU3HUPOBAHUE 3aJaHUM, TPEOYIONIMX aKTUBHOIO WCIOJIb30BaHUS
3pUTEIHLHON MaMATH U 3pUTEILHOIO BHUMAHUS;

— IPUMEHEHHE IOA3TAITHOM CHUCTEeMBI KOHTPOJIS, 0o0Jiee YacThlii KOHTPOJb
BBITIOJTHEHHUS 3aJJaHUMN JIJI1 CAMOCTOSTEIILHON PaOOTHI.

Cmyoenmbol ¢ HAPYUWIeHUAMU ONOPHO-08U2AMETbHO20 AnnApama
(Ma10MOOMIIbHBIE CTYE€HTBI, CTY/IEeHThI, MMeIoINe TPYTHOCTH TepeaBHKe-
HHSA
1 MATOJIOTHIO BEPXHUX KOHEYHOCTEI)

~ BO3MOXHOCTb HCIIOJIH30BATh CIECIMAIILHOE IPOrPAMMHOE OOECIICUCHHE U
crieruaibHOe O0OpYJOBaHHE M TMO3BOJISIONIEE KOMIICHCHPOBATH JIBUTATEIbHOE
HapylieHue (KOJSICKU, XOyHKH, TPOCTH U JIp.);

— TPEAOCTaBJICHUE BO3MOXHOCTH MPEAKYPCOBOTO O3HAKOMIICHUS C COAEP-
YKaHHEM yuyeOHOM JUCHUIUIUHBI U MAaTEPUATIOM IO KypCy 3a CUET pa3MEIICHUS UH-
dbopmaluu Ha KOPHIOpaTUBHOM 00pa30BaTEILHOM MOPTAJIE;

~ TPUMEHEHHE JIOTIOTHUTEIBHBIX CPEJICTB aKTUBU3AIUHU TTPOIIECCOB 3aI0-
MUHAHUS U TIOBTOPEHUS,

~ OIlopa Ha ONpPE/CIICHHBIC U TOYHBIE TTOHSITHUS;

MCIIOJIb30BaHUE JUIsl WIUTFOCTPAM KOHKPETHBIX PUMEPOB;

~ TPUMEHEHHE BOIPOCOB /711 MOHUTOPUHIAa TOHUMAHHS;

paszeneHue u3y4aeMoro MaTepuaina Ha HeOOJIbIIHe JIOTUYECKHe OJI0KH;
YBEJIMYEHHE JIOJIM KOHKPETHOTO MaTepuaia U COOJII0ICHUE MPUHIIUTIA OT
MIPOCTOTO K CIOKHOMY TMPU OOBSICHEHUU MaTepHaa;

~ Hajauyue 4ETKOM CUCTEMBI U allTOPUTMA OPraHU3allui CAMOCTOSATEIbHBIX
paboT ¥ IPOBEPKH 3aqaHUI C 0053aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;

~ YBEJIMYEHHUE JO0JW METOJOB COLMAIBHON CTUMYJNANUU (oOpalieHue BHHU-
MaHMsl, almesiius K OrpaHuYEHUSM 10 BpEMEHHU, KOHTAKTHBIE BUJIBI pabOT, ITPyII-
MOBBIE 3aJIaHUS AP.);

- obecnieueHue OeCIPENnsITCTBEHHOTO J0CTyIa B MTOMEIIEHUsI, a TAKXKe Mpe-
ObIBaHUS HUX;
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~ HaJM4YMe BO3MOXKHOCTH MCIOJIb30BATh WHIAMBHIYaJbHbIE YCTPOWCTBA U
CpEeJICTBA, MMO3BOJISIONINE 00ECIIEUUTh PeaTN3alui0 IPrOHOMUYECKUX MPUHIIUIIOB U
KoM(dopTHOe TIpeObIBaHKWE HAa MECTE B TEUEHHE BCEro neproja yu€onl (I10ICTaBKH,
crieluaibHbIe MTOAYIIKU U Ap.).

CTyaeHTsl ¢ HApYLIEHUAMH CJayXa (TJIyxue, cJadocaplanue, mo3JH00rJ10X-
mue)

— MpeAoCTaBICHUE 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
dbopmate, MO3BOJISIONIEM MEPEBOJUTH ayJUANbHYIO (OPMY JIEKIIMH B IJIOCKOIIE-
YaTHYIO0 WH(OPMALIHUIO;

— HaJu4he BO3MOXXHOCTH HCIIOJb30BaTh WHIUBUIYaJIbHbIE 3BYKOYCHIIUBA-
IOIME YCTPOUCTBA U CYpJOTEXHUUYECKHE CPENICTBA, MO3BOJISIONINE OCYIIECTBISATh
npuéM U nepeaady MH(poOpMaIuu; OCYIIECTBISITh B3aMMOOOPATHBINA MEPEBOJ] TEK-
CTOBBIX U ayauodaiioB (OJOKHOT ISl peUueBOro BBOJA), a TAKXKe 3allUCh U BOC-
IIPOU3BENIEHUE 3PUTEIHHON HH(OPMaLIUK.

— HaJIu4he CHUCTEMbI 33JaHHUl, OOECTEeUMBAIONIUNX CHUCTEMATH3AIMIO BEP-
0ampHOTO MaTepHualia, €ro CXeMaTU3allnio, MEPEeBO/ B TAOJIUIIbI, CXEMBI, OTIOPHBIC
TEKCTBI, TJI0CCAPU;

— HaJgW4We HarJsJHOTO COMPOBOXKICHHUS H3y4yaeMOro marepuana (CTpyk-
TYpPHO-JIOTUYECKHE CXEMBbI, TaOJIUIlbl, rpapUKu, KOHIIEHTPUPYIOLUIUE U 0000111at0-
e nHGOPMaIIHIO, ONIOPHBIE KOHCIIEKTHI, pa3aTOYHbIN MaTepuan);

— HaJIUyue YETKOM CHUCTEMBI M JITOPUTMA OPTaHU3AlUU CaMOCTOSITEIbHBIX
paboT U MPOBEPKHU 33aJaHUI C 00s13aTEIBHON KOPPEKTUPOBKON 1 KOMMEHTAPHIMH;

— obecrieueHNe MPaKTUKUA OMEPEKAIOIIET0 YTCHHs, KOT/la CTYACHTHI 3apa-
HEe 3HAKOMSTCS ¢ MaTepUajoM U BBIJCISIOT HE3HAKOMBIE U HEMIOHATHBIE CJIOBA U
dbparMeHTsl;

— 0COOBIN peueBOl pPeXUM padOTHl (OTKAa3 OT JJIMHHBIX (Ppa3 U CIOKHBIX
MPEIIOKEHHM, XOPOIIIasi apTUKYJIISIINS; YeTKOCTh U3JI0KEHUS, OTCYTCTBUE JIUIITHUX
CJIOB; MOBTOpeHME (ppa3 6e3 M3MEHEHHs CIIOB U MOPsAKa UX CIEA0BaHMs; obecre-
YeHHe 3pPUTEIHLHOTO KOHTaKTa BO BpeMsi TOBOPEHHS W 4yTh Oojiee MeaJIEHHOTO
TEMIIa PeYH, NCIOJIb30BaHNE €CTECTBEHHBIX KECTOB U MIUMHUKH);

— 4y€TKoe COOJIOZICHUE AITOPUTMA 3aHATHUS M 3aJlaHui ISl CAMOCTOSITEINb-
HOW pabOoTHl (Ha3bIBaHWE TEMBI, TOCTAHOBKA IEJIM, COOOIEHUE M 3aluCh TUIaHA,
BBIICJICHHE OCHOBHBIX TMOHSATUW W METOJOB UX M3YYCHHS, YKa3aHUE BUIOB JIes-
TEJILHOCTH CTYJIEHTOB U CIIOCOOOB MPOBEPKHU YCBOCHUSI MaTepuaa, CJIoBapHas pa-
6ora);

— coOmrofieHue TpeOOBaHUM K MPEIbABISIEMbIM YIEOHBIM TEKCTaM (pa30uB-
Ka TeKCTa Ha YacTH; BBIJICJICHUE OMOPHBIX CMBICIOBBIX IMyHKTOB; HMCIOJIb30BAHHE
HATJISIIHBIX CPEJICTB);

— MHUHUMU3AMMS BHENTHUX [TyMOB;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHUTH BepOaIbHBIM U TpaduuecKuii
MaTepHuaT, KOMIJIEKCHOE MCTOIb30BAHNE MTMCHbMEHHBIX U YCTHBIX CPEICTB KOMMY-
HUKAIMK py paboTe B TPyIIIE;
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— COYCTAHHUC HA 3aHATHUAX BCCX BUIOB pequoﬁ ACATCIBbHOCTHU (FOBOpeHI/IH,
ClIymiaHusA, YTCHH:, IIMCbMaA, 3pUTCIIbHOTI'O BOCIIPHUATHA C JIMLA FOBOpSIH_ICFO).

Cmyoenmul ¢ npoyumu eudamu HapyuieHuil
(AII ¢ HapymieHusIMHM pedu, 3a00/1eBaHNS IHAOKPUHHOM, HEHTPAJIbHOM
HEepPBHOM
U CepACYHO-COCYAMCTOM CHCTEM, OHKOJIOTHYeCKUe 3a00/1eBaHUA)

— HAJIMYME BO3MOXHOCTH MCIOJB30BATh WHAMBUAYaJbHBIE YCTPOWCTBA H
CpPEICTBA, MO3BOJISIOIINE OCYIIECTBIATH MPUEM U TIepeady HHGOpMaIlnu;

— HAJIUYUE CHUCTEMBI 3a/JlaHHi, 00eCTeurBaIONIMX CHUCTEMAaTU3aIUI0 Bep-
OallbHOTO Martepuaia, ero CXxeMaTH3aluio, MepeBo B TAOJUIIbI, CXEMbl, OTIOPHBIE
TEKCTBI, TJIOCCApULA;

— HaJu4He HArJsHOTO COMPOBOXKICHUS U3Yy4aeMOT0 MaTepHaa;

— Hajguyue 4€TKOM CHCTEMBbI U aJITOPUTMA OpraHu3alii CaMOCTOATENbHBIX
paboT U MPOBEPKH 3a7aHUM C 00s3aTEIIbHON KOPPEKTUPOBKOM U KOMMEHTAPUIMH;

— o0ecrneyeHre MPAKTUKU ONEPEKAIOIIEro YTeHUs, KOTJa CTYACHThI 3apa-
HEE 3HAKOMSTCSI C MaTE€pUaJIOM U BBLACISIOT HE3HAKOMBIE U HETIOHSTHBIE CJIOBA U
bparMeHTsl;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHTH BepOaibHbIA U TpaduyuecKuii
MaTepHua; KOMILJIEKCHOE MCIOJIb30BAHNE MMCbMEHHBIX U YCTHBIX CPEICTB KOMMY-
HUKAIMU [Ipy paboTe B TPyIIIE;

— COYETaHUE Ha 3aHATHUIX BCEX BHUJOB PEUYEBOU NE€ATEILHOCTH (TOBOPEHHS,
CIIyIIaHUSs, YTCHUSI, MUCbMa, 3pUTEILHOTO BOCIIPUATHS C JIMIIA TOBOPSIIETO);

— MpeAoCcTaBlIeHUE 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
dbopmare;

— MNPEIOCTaBICHUE BO3MOKHOCTH MPEIKYPCOBOTO O3HAKOMIIEHHS C COJEp-
KaHUEM Y4eOHOW JAMCUMIUIMHBI U MaTepUalioOM IO KypCy 3a CUET pa3MElIeHUs] UH-
dbopman Ha KOPIOPATUBHOM 00pa30BaTEIBLHOM MOPTAJIE;

— BO3MOXXHOCTb BECTH 3allUCh Y4eOHOW MH(POpMAIMU CTyACHTaAaMH B ya00-
HOM 1t HUX ¢dopme (ayaualibHO, ayJMOBU3YyaJbHO, B BUJE MOMETOK B 3apaHee
MOATOTOBJICHHOM TEKCTE).

— MPUMEHEHHE TMOATANHON CUCTEMBbI KOHTPOJISI, 00Jie€ YacCThIii KOHTPOJb
BBINIOJIHEHUS 3aJaHUI 1711 CAMOCTOSITENIbHOM padOThlI,

— CTUMYJUPOBAHHUE BHIPAOOTKHU Y CTYJIEHTOB HAaBBIKOB CAMOOPraHU3alUU U
CaMOKOHTPOJIS;

— HaJIM4Me nay3 JUis OTAbIXa U CMEHBI BUJIOB JIESITEILHOCTH O X0y 3aHS-
THUS.
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