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1 I_Ie.m) H 3aJa91 OCBOCHHUA TUCIHUIIJINHDBI

Heabio ocBoenust nucruiuivbabl b1.0.12 ®usnka ssusercsa GopmupoBaHue y oOydaro-
IIUXCS LEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpa, CO3JaHUE HAa €€ OCHOBE HAYy4YHO-
TEOPETUYECKON 0a3bl ISl M3YYEHUsl OOIIETEXHUYECKUX W CIIEHHUAIBHBIX JAUCLUMIUIAH, MOIyYe-
HUE HABBIKOB MPUMEHEHUS B MPO(PECCHOHAIBHON NEATEIBHOCTH (U3MUYECKUX METOJIOB HM3Me-
PEHUI U UCCIIEOBAHUM.

3agauM AMCUMIIMHBI

— U3y4eHHe (pyHIaMEHTAIbHBIX NOHITUN, 3aKOHOB U TEOPUI KJIACCUYECKOW U COBPEMEH-
HOM (HU3UKH;

— O3HAKOMJICHUE C OCHOBHBIMU (PU3MUECKUMH SBJICHUSIMHU, IPUHLIUIIAMU UX HAOIIOIECHUS
U HKCIEPUMEHTAJIbHOIO MCCIIEI0BaHUs, C OCHOBHBIMH METOAAMM M3MEPEHUs (PU3NYECKUX Be-
JIMYMH;

— O3HAaKOMJIEHHE C (PU3HYECKHUMH MpuOOopaMu, (pOPMHUPOBAHUE HABBIKOB IMPOBEACHUS
(U3UUECKOro FKCIIEPUMEHTa U IpocTereil 00pabOTKU pe3ynbTaTOB HKCIIEPUMEHTA, BHIPAOOT-
Ka YMEHUS aHaJUM3UPOBATh PE3YJIbTATHI IKCIIEPUMEHTA U JI€JIaTh TPAaBUJIbHBIE BHIBOIBI;

— BbIpaOOTKA MPHEMOB M HABBIKOB PEIIEHUsI KOHKPETHBIX 3a/1a4 U3 Pa3jIudHbIX 00JacTeit
(GU3UKK, YMEHUS BBIACISATH KOHKPETHOE (PU3MYECKOE COACpPKAHME B MPUKIATHBIX 3aJadax
po(ecCUOHANBHOMN AESTENBHOCTH, CO3/1aBaTh U aHAIIU3UPOBATH TEOPETUUECKUE MOAEIH (PU3H-
YECKUX SIBJIEHUI U MPOLECCOB.

2 TlepeyeHb MIAHUPYEMbIX Pe3YyJbTATOB 00y4YeHHUS IO AUCIUIIUHE, CO-
OTHECEHHBIX C IUIAaHUpPYeMbIiMH pe3yJabTaTamu ocsoenust OIIOII BO

B pe3yabTarte 0ocBOeHMS TUCHUILINHBI (POPMUPYIOTCH CJIeYIOLINE KOMIIETEHIIUN:
OIIK-1. CrocobeH cTaBuUTh U peIIaTh MHXKEHEPHBIE M HAYYHO-TEXHUYECKHUE 3a7a4d B

chepe cBoelt mpodeccuoHaIbHON ESITENPHOCTH U HOBBIX MEXIUCIUILUIMHAPHBIX HANpaBICHUN
C UCMOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMATUUECKUX U TEXHOJIOTUYECKUX MOJICIICH.

3 Mecto nucuniuinabl B ctpykrype OIIOIT BO

Huctmmmaa b1.0.12 ®usuka sgBasgeTcs MUCHHMIIMHON 0053aTeNhbHOM YacTH
OIIOIT BO noaroroBku odyuaromuxcs no cneruansiocta 23.05.01 Hazemubie TpaHc-
MOPTHO-TEXHOJIOTMYECKUE CPENICTBA, crenuanu3anus «TeXHUYeCcKue CpefcTBa arpo-
MIPOMBIIIJICHHOTO KOMILJIEKCa.

4 Oobem qucuuILIHHBI (432 yacoB, 12 3a4eTHBIX €IHHMUIY)

O0beM, yacoB

Bunast yueOHoI paboThI

Ounas 3aouHasn




Bunast yueOHOI paboThI

O0beM, yacoB

Ounas 3aoyHas
KonrakTHasi pa6ora 249
B TOM YHCIIE:
— ayIMTOpHAs 10 BUJAM y4eOHBIX 240
3aHATHUI
— JICKIAH 96
—— IIPAKTHYECKUE 96
—— nabopaTopHbIe 48
—— BHEAYIUTOpHAs 9
— 3aueT -
— 9K3aMEH 9
CamocrosiTesibHas padoTa 102
B TOM YHCJIC:
— KypcoBas pabota (IpoeKT)* -
— IPOYHE BHUJIBI CAMOCTOSATEIIBHON 102
paboThl
KonTpoab 81
Hroro no nucuunivae 432

5 Coaep:xaHue TUCUUILIAHBI

Ilo mToram M3yyaeMoM IUCUUIUIMHBI CTYAEHTHI (0Oywaromuecs) cHaroT SK3aMeH Ha 1
Kypce B 1, 2 cemectpe, Ha 2 Kypce B 3 cemecTpe.
HucruminHa u3ydaercs Ha 1, 2 kypcee, B 1, 2, 3 cemecTpe.

Conep:kaHue ¥ CTPYKTYpPa IMCHHUIIMHBI IO 0YHOI (popMe 00yueHus

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITE/IbHYIO Pa00Ty CTYJI€HTOB H TPY-
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1 Kuunemaruka MaTCpHaJIbHON TOYKH. OIIK-1 1 4 _ 4 _ 2 _ 4
KunemaTtuka TBEepAoro tena mnpu mo-
CTYNAaTEIbHOM W  BpallaTeIbHOM




n/a

Tema.
OCHOBHBIE BOITPOCHI

®opmupyemMble KOMIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITEIbHYI0 pa0doTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

IIOATOTOBKH
IIOArOTOBKHU
IIOATOTOBKH

B TOM YHCIIEe B ()OpME NPAKTUUESCKON
JlaboparopHbie 3aHATHS

B TOM YHCIIE B (pOpMe MPaKTHUCCKOM
B TOM YHCJIC B JOPME MPAKTUICCKOM

[pakTruveckue 3aHATUSL
CaMocCTO-STeNbHAS

paborta

JABMKCHUU.

JlnHamuka mMaTepuaabHONU TOYKU U
abcomoTHO TBepaoro Tena. Mm-
nyinbc. Llentp macc. PabGota u sHep-
rus. MexaHuka TBEpAOro Tena.
DneMeHTHI TEOPUU TATOTEHUS. 3aKO-
HBI COXpaHEHUSI.

OIIK-1

MexaHuKka ujeaabHbIX U pCalIbHBIX
JKMJKOCTEH U Ta30B

OIIK-1

10

Mexanuueckue konebanus u 60JIHbL.
["apmoHnueckue konedaHUsl, 3HEp-

TUsl TAPMOHMYECKUX KoseOaHuil. 3a-
Tyxarolue KoseOaHusi. BbIHYXIIeH-
Hble Konebanus. Pesonanc. BoiHEI B
YOPYroM cpelie, JHEPreTUIecKue Xa-
PaKTEPUCTUKHU YIPYTUX BOJIH.

OIIK-1

Monexynapnas gusuka.
WneanpHpie raszel.  KuneTndeckas

TEOpH: ra3os. SBnenus IepeHoca.

OIIK-1

Tepmoournamuxa
[TepBoe Ha4aIO TEPMOTUHAMHKH.

[Iporecchl B uieanbHbIX ra3ax.
Huxnuueckue npoueccel. Bropoe
Hayajo TEPMOJIMHAMUKU. DHTPOMHS.

OIIK-1

Peanvnonii eas. Kuoxocmo. Teepooe
mero.
VYpaBnenue u Ban-nep-Baanbca. @a-

3561, (ha30BBIC TIEPEXOIbI. SIBIECHUS Ha
TrpaHUIIE )KUIKOCTH U TBEPJIOTO TEIa.
Kanunnsipueie siBnenus. Kpucramisl,
ux mapameTpsl. JledexTsl Kpucrai-
10B. XKujkue KpucTamisl.

OIIK-1

Onekmpocmamuxa.
DIEKTPUUYECKOE T0JIE B BAKYYME, €r0

OIIK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

®opmupyemMble KOMIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITEIbHYI0 pa0doTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

IIOATOTOBKH
IIOArOTOBKHU
IIOATOTOBKH

B TOM YHCIIEe B ()OpME NPAKTUUESCKON
JlaboparopHbie 3aHATHS

B TOM YHCIIE B (pOpMe MPaKTHUCCKOM
B TOM YHCJIC B JOPME MPAKTUICCKOM

[pakTruveckue 3aHATUSL
CaMocCTO-STeNbHAS

paborta

xapakTepucTuku. 3akoH Kymona.
Teopema I'aycca u Teopema 0 uup-
kyasiuuu E. Dnexrpuueckoe mnojie B
BeulectBe. [lonspuszamus audmex-
TPHUKOB.

Tocmosinnbliil mok.
DONEKTPUYECKHA TOK, YCIOBHS €ro

CYILIECTBOBAHUS M XapPaKTEPUCTHUKH.
3akoHn OMa a1t OAHOPOJIHOM W He-
OJTHOpOAHOM Lenu. 3akoH JDxoyms-
Jlenua. DaeKTpONpPOBOJHOCTH TBEP-
JBIX T€JI B PAMKax KJIACCUYECKOH U
KBAaHTOBOW TEOpPHH.

OIIK-1

10

Onekmpomaznemusm.

MaruauTtHOE moJie B Bakyyme. Mar-
HuTHas cwia Jlopenna. 3akoH buo-
Capapa-Jlanmaca. 3akoH Awmmepa.
B3aumozeiicteue MapaJuIeIbHbIX
TOKOB. 3aKOH IIOJITHOTO TOKa.

OIlK-1

11

DnekmpomacHumHas UHOYKYUsL.
SIBiieHME  AIEKTPOMArHUTHOM  HH-

nykuuu. 3akon ®apanes. Ilpasuiio
Jlenna. HMHAYKTUBHOCTH KOHTYpA.
DHeprusi MarHUTHOTO MOJIsl.

OIIK-1

12

Maenumuoe none 6 seuecmae.
HamarandueHHOCTE BemiecTBa. BHUIBI
MmargeTukoB. CBolicTBa Iua- W IIa-
CaoiictBa  (heppo-
MarHeTukoB. Temmnepatypa Kiopu.

paMara€TuKoOB.

OIlK-1

13

Onexmpuueckue Konebanusi.
KonebaTenpHbIi KOHTYD, €T0 YpaB-

HeHne. CoOCTBEHHBIE, 3aTyXalOIINe
" BBIHY>KJICHHBIC Kosie0aHus B KOJIe-
6arenbHOM KOHTYpe. Pe3onanc

OIIK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

®opmupyemMble KOMIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITEIbHYI0 pa0doTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

IIOATOTOBKH
IIOArOTOBKHU
IIOATOTOBKH

B TOM YHCIIEe B ()OpME NPAKTUUESCKON
JlaboparopHbie 3aHATHS

B TOM YHCIIE B (pOpMe MPaKTHUCCKOM
B TOM YHCJIC B JOPME MPAKTUICCKOM

[pakTruveckue 3aHATUSL
CaMocCTO-STeNbHAS

paborta

HaIlpsHKEHUN U TOKOB.

14

Ilepemennwiii mok.

[lepemeHHbINl TOK, €ro mHapaMeTphl.
CornpoTuBieHHE, EMKOCTh U WUHIYK-
TUBHOCTH B IIENU TIEPEMEHHOT0 TOKA.
Bexropnass nmarpamma. Mwmmenasc.
3akon Oma. Momnuocts. Koaddumm-
€HT MOIIHOCTH.

OIlK-1

15

Ypaenenus Maxceenna

BuxpeBoe anekTpuueckoe moie, ToK
cmenienus. [lomnas cucrema ypas-
HeHul MakcBemna. OTKpBITBI KO-
nedaTeabHbIH KOHTYP U €ro H3Jlyde-
HUE. OJIEKTPOMAarHUTHBIE BOJIHBI U
ux cpoucrBa. [llkama smekTpomar-
HUTHBIX BOJIH.

OIIK-1

16

I'eomempuueckas onmuxa.

[Tpuauun depma. 3aKOHBI IeOMeET-
puyeckor ontuku. llosHoe BHYT-
peHHee oTpaxeHue. BonokoHHas
ontuka. ToHkue nuH3bL DoTOMET-
pusl.

OIlK-1

17

Bonnosas onmuxa.

CsetoBble BOJHBI. KOrepeHTHOCTH.
WnTtepdepenuus, naTepdepeHIINOH-
Hele cxeMmbl. OneiT FOnra. Kombia
Herotona. Jludpakuus Dpenens.
3oHHas mactuHKa.  Judpaxmus
®paynrodepa. Hudpaxmmonnas
penieTka.

OIIK-1

18

Honﬂpmaum{ CB€Ta, BUAbI MOJApHU-
3auuu. [TonsspuzaTopel U aHanu3aTo-
pel. 3akoH Mairoca. 3akoH bprocre-
pa. OnTHYECKH aKTUBHBIE BCIICCTBA.
Hucnepcus. Ilormomenue u pacces-
HUE CBETA.

OIlK-1

19

Tennosoe usznyuenue. Keanmoswvie

ceoticmea U3JTYUYEHUAL.

OIIK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

®opmupyemMble KOMIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITEIbHYI0 pa0doTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

IIOATOTOBKH
IIOArOTOBKHU
IIOATOTOBKH

B TOM YHCIIEe B ()OpME NPAKTUUESCKON
JlaboparopHbie 3aHATHS

B TOM YHCIIE B (pOpMe MPaKTHUCCKOM
B TOM YHCJIC B JOPME MPAKTUICCKOM

[pakTruveckue 3aHATUSL
CaMocCTO-STeNbHAS

paborta

AOGCOTIOTHO dYepHOE TeNo, 3aKOHbI
U3JIy4yeHus: abCOJIIOTHO YEPHOIO Te-
na. KBaHTOBaHME sHEprum u3iyde-
Hus, (opmyna [lnanka. Buemnwmit
dororddexr. Dpdext Kommnrona.
JlaByieHue cBera.

20

Bonnoswvie ceoticmea muxkpouacmuy.
Bonusl ne bBpoitns. CooTHouieHue
HeomnpeneneHHocTelr  ['eii3zenoOepra.
BonnoBast ¢yHkums u ee Qusmue-
ckuii cmblca. YpasHeHue lllpenuH-
repa.

OIIK-1

21

Cmpoenue amoma no Pezepgopoy.
QDuzuka amomos.

OmnbiTel Pezepdopna mo paccesHuio
o-yacTull. SnepHas Moaenb aroma.
[Toctynmater  bopa.  DnektpoHHas
KoHurypauuss atomoB. [IpuHuMn
[Taynu.

OIIK-1

22

Bszaumooeticmeue snexkmpomacnum-
HO20 U3NLYyYeHUsl ¢ AmOMAMU.
CrnoHTaHHOE W BBIHYXJICHHOE H3ITYy-
4yeHne, oOmas cxeMa ONTHYECKOTO
KBAaHTOBOT'O T€HEparopa, CBOWCTBa
JIA3€PHOT0 U3JIy4YEHHUS.

OIlK-1

23

Amomnoe a0po. DnemenmapHuvle 4a-
cmuybl.

Hyxknonnas mMozpens siapa. DHeprus
CBSI3U U yCTOWYMBOCTH sizipa. Jledexr
Maccel. Peakumust genenus  sapa.
Hennas peakiusi. PaqnoakTHBHOCTb.
Bunnl B3auMoaecTBHI M KJIACCHI
aJIeMEHTapHbIX Yactul. Kocmuue-
ckoe wu3nydyeHue. CoBpemMeHHas
KapTUHA CTPOCHUS] MaTEPUH.

OIlK-1

Dxzamen

HToro

| 96




6 IlepeyeHb Yy4eOHO-METOANYECKOT0 O0ecevYeH sl 1JIsi CAMOCTOSITEeIbHOI
padoTbI 00YyHAOIIMXCH MO JUCHUTIIIMHE
1. IlpakTrHyeckoe pyKOBOJICTBO IO OPTaHU3AIMKM CaMOCTOSTEILHON pabOThI

CTYJICHTOB MPU U3YYCHUH TUCUUIUTUHBI «DPu3nka» (yaeOHO-MeToauuecKkas pa3padoTka)
Kpacunomap: Ky6I'AY, 2019. — 52 ¢. Pexxum goctyna: https://yadi.sk/i/5xJteU6RbtIQrw.

2. HuxepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DaeKTpoHHBIA pecypc]: yueOnuk/ Huxe-
poB B.A.— DnextpoH. TekcToBble JaHHble.— M.: JlamkoB u K, 2016.— 454 c.— Pe-
xuM focrymna: http://www.iprbookshop.ru/14114 .

— OBC «IPRbooks» mo maposro.

3. Tpodumona T. U. Kypc ¢usuku : yue6. nmocodue /T.1. Tpodumona. — 7-e uzn., crep. —

M.: Bricmr. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. — 408 »xk3.

[/ DoH/ OLEHOYHBIX CPEACTB /ISl MPOBeIeHHUsI POMEKYTOYHOM aTTecTa-
11070}

7.1 TlepevyeHb KOMIIETEHIIHI ¢ YKA3aHUEM JITANOB UX (pOPMHPOBAHUS B MpoLEcce
ocsoenus OIIOII BO

Oranbl GOpMUPOBAHUS U IPOBEPKU YPOBHS CHOPMUPOBAHHOCTH KOMIIETEH-
Howmep cemectpa* Ui 10 TUCLUIUIMHAM,
npakTukaM B npouecce ocsoerust OIIOIT BO

OIIK-1. CnocobeH CcTaBUTh U pelIaTh MHKEHEPHbIE M HAYYHO-TEXHUYECKHE 337aud B
cdepe cBoeil MpodecCHOHATBHON EATEIbHOCTH U HOBBIX MEXAMCIUIITIMHAPHBIX HaIllpaBICHUN
C MCIIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX U TEXHOJIOTUUECKUX MOJIEIIEH.

1,2,3 MareMaTrka ¢ JJIeMEHTAMH CTATUCTUKU
1,2,3 ®dusnka
2 Xumus
2 Marepuanosenenue
2,3,4 Teopernueckas MexaHHUKa
3 ComnpoTuBIICHNE MaTEPUATOB
3 TexHONOTHS KOHCTPYKIIMOHHBIX MaTepHajIoB
4 TepmoanHaMuka U Terioneperaya
4 Iunpasnuka
4 Mertpomorusi, CTaHIapTH3AIMS U CEPTHPUKAIHS
4,5 Teopus MexaHU3MOB U MAlllMH
4,5 JleTanu MalvH 1 OCHOBBI KOHCTPYHPOBAHUS
5 DEeKTPOTEXHUKA, JEKTPOHUKA U DJIEKTPOIPHUBO/]
5 KoHcTpykunn aBToMOOMIIEH U TPaKTOPOB
6 Koncrpykuun texunyeckux cpencts AITK
6 Teopust TeXHUYECKHUX CPEICTB
6 TexHomornueckast (MPON3BOICTBEHHO-TEXHOJOTHUYECKAs) MPAKTHKA
7 Teopust aBTOMOOMIIEH U TPAKTOPOB
9 OCHOBBI HAY4YHBIX UCCIICIOBAaHUN



https://yadi.sk/i/5xJteU6Rbt9Qrw
http://www.iprbookshop.ru/14114

Howmep cemectpa*

npakTukam B npouecce ocsoeHuss OIIOIT BO

Oranbl GOopMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEH-
UM TI0 JUCIUILIMHAM,

10

3alUTE U POLELYPY 3aILUTHI

3amyTa BEITYCKHON KBaTH(PUKAIMOHHON paboThI, BKIIIOYAst MOJTOTOBKY K

7.2 Onucanme nmoxkasarejied n KPpUTEPUEB OLCHUBAHUS KOMHeTeHHI/Iﬁ Ha pasjiu4-

HBbIX 3Talnax ux (l)OpMI/IpOBaHl/IH, OINNCAaHHUC INKAJBI ONCHUBAHUSA

[Inanupyemslie pe3yib-
TaTbhl OCBOCHUS KOMIIE-
TEHIIMH
WMHaukaTopsl JOCTHXKE-
HHUA KOMIICTCHIIUHN

YpoBeHb 0CBOEHHUS

HCYIOBJICTBOPH-

TCJIBHO

(MMHMMAJILHBIN)

yIOBJIETBOPH-
TEIBHO
(moporoBbIit)

XOpOIIO
(cpennuii)

OTJIMYHO
(BBICOKUIN)

Onenounoe
CPelCTBO

OIIK-1. CrocobeH cTaBUTh U pelIaTh MHKEHEPHbIE U HAYYHO-TEXHUUYECKUE 3a/1auu B cepe cBoel mpodeccuo-
HaJbHOW NEATETbHOCTH U HOBBIX MEXIUCIUIUIMHAPHBIX HANPABICHUN C MCIOJIH30BAHHEM €CTECTBEHHOHAYY-
HBIX, MATEMaTHYECKUX U TEXHOJIOTUYECKUX MOJEIEH.

OIIK-1.1 VYwmeer cra-

BUTh LEIM W PEIIATh YpoBeHb 3HaHUH | MUHUMAaNIBHO J0- YpoBenb 3HaHui B | YpoBeHb 3HaHUil | KoHTponbHas

HIDKE MHUHH- IIYCTHMBIH ypo- obbeme, cooTBeT- | B 00beMe, COOT- | pabora,
HWHXXCHCPHBIC 1 HAYYHO- o

MaJbHBIX TpeOO- | BeHb 3HAHHI, J10- CTBYIOLIEM IIPO- BETCTBYIOLIEM n1abopaTopHast
TCXHUYCCKUC 3alla9u B | payyii, umeroT IyCKaeT MHOTO rpamMe MOArOTOB- | Mporpamme moxa- | pabora,
Ipouecce MPOBOJAMMBIX | mecTo rpyObie HerpyObIX OLIMOOK. | KH, IOMYyIIEHO He- TOTOBKH, 0e3 TEXHUYECKUH
I/ICCHeI[OBaHI/Iﬁ H paspa- omubku. He YacTUYHO YMCCT CKOJIBKO Hery6I>IX omu6ok. CBo- JUKTAaHT, pe(i)e—
OO0TOK HCIIONB3YsE OTe- | YMECT CTa- craBuTh ey | Ommoox. He s 60O yMECT par,
YECTBEHHYIO U 3apy- | BUTb LICIN U pelaTe nHxXe- HouHoM oGbeme CTaBUTh ey | AN,

yMeeT CTaBUTh TECTHI,
O0exxHyro uH(popmanuio | PeIaTh MH- HEpHBIC U U pelliaTh HH-
I[EJTH U PEIIaTh BOTPOCH

M0 3TUM HCCIENOBaHU- | KCHEPHBIC U | gayyHO- HHKCHCDHELC 1 KCHEPHBIE M| ¢ sx3ameny
M U pa3paboTKaM. Hay4HO- TEXHUYECKHE P Hay4qHO-

TECXHUYCCKHUC 3aJa4d B IIPO- HayqHO TEXHUYCCKHUC

3ala4u B IIPO- 1ecce IpoBO- TCXHUICCKHIC 3aa4u B IIPO-

Hecce IMmpoBO- UMBIX HUCCJIe- 3a/1a4q4 B TIpO- mecce IMmpoBoO-

AJUMBIX HUC- I[OBaHI/Iﬁ U pas- fecee mpoBo- JUMBIX HC-

CIENIOBAHMI U | paGOTOK He- AUMBIX HCCIIC- | cnenopanmii n

OBAaHHWU U pas3-

pa3paboToK | momp3ys oTede- | : p pa3paboTok

HCIIOJIb3YA CTBEHHYIO U pabOTOK HC- HCIIOJIb3Ys

OTEUECTBEH- | 3apyOeskHyI0 TOB3YS OTCHC- | GreyecTpen-

HYIO U 3apy- nHbOpMAIIHIO CTBegHyIO 1 HYIO U 3apy-

OEXKHYIO MH- | 110 5TM Hcce- | SoPY QCKHYIO OEXKHYIO HH-

(opmanmo 110 | nopanusam u nHpopMaIHio (popmanmro mo

3TUM HCCIIe- paspaboTKam. IO 9TUM HCCIIC~ | yryy pccne-

JOBAHUAM U AOBaHMAM 1 JOBAHUAM U

pa3paboTKam. paspaboTkam. pa3paboTKam.
OIIK-1.2 3naer Tpebo- YpoBeHb 3HaHUNA | MUHUMAaNIBHO J0- VYpoBeHb 3HaHuil B | YpoBeHb 3HaHuil | KonTponbHas
BAHHMSL K OKCILIyaTaly- | MWKE MiHi- MYCTUMBIN ypo- o0BbeMe, COOTBEeT- | B 00BEeMe, COOT- | pabora,

o MaJbHBIX TpeOO- | BEHb 3HaHWIA, 0- CTBYIOLIEM HPO- BETCTBYIOIIEM JabopatopHast

OHHOU JOOKYMCHTAIUH, o

BaHUil, IMEIOT MYCKaeT MHOTO rpaMmme IOJArOTOB- | MporpaMme noja- | padora,
U3JI0KCHHBIE B TOCY- | vecto rpy6oie HerpyObIX OIIMOOK. | KM, JIONYIIEHO He- | TOTOBKH, O€3 TeXHHYECKHUi
JApCTBCHHBIX CTAaHAAP- | omubOku. He YactuuHo 3HAET CKOJIBKO HEeTpyObIX | ommbOok. B mon- | aukrtant, pede-
Tax, Kacaroluecs | 3HaeT TpedO- | tpeGoBaHms K ownbok. He B HOM 00BbeMe par,
CTPYKTYpBI, 0(pOpMIIe- | BAHHS K 9KC- | 3KCIUTyaTallH- MOMHOM OOBeMe 3HAeT Tpebo- | AokiaL,

o 3HAeT TPeOOBA- | papms Kk HKC- | TECTHL

HUA U COACPIKAaHUA pa3- | INIyaTalluOH- OHHOM JIOKY- BOTIPOCHI
pabaTbBaeMOil  JIOKY- | HOIl IOKYMEH- | venrammm, n3- | o O oFYaT | IUyaTao- | (e ey
MEHTAIMHU: TallMH, U3JI0- | jjojKeHHEBIC B TallMOHHOM 110 | HOM NOKYMEH- | KourponsHas

JKEHHbIE B KyMCHTAallUH, Taluu, 1U3J10- paborta,

roCy/1apCTBEH-




[Inanupyemsle pe3yib-
TaThl OCBOCHUS KOMIIE-
TEHLIUH
WMHaukaTopsl JOCTHXKE-
HUs KOMIIETCHLIMU

YpoBeHb OCBOEHHUS

HCYIOBJICTBOPH-

TCJIBHO

(MMHMMAJIbHBIN)

YIIOBJIETBOPH-
TEJIbHO
(mOpOTOBHIN)

XOPOIIO
(cpenuuii)

OTJINIHO
(BBICOKHIN)

Onenounoe
CPelCTBO

OIIK-1. CriocoGeH cTaBUTh U pelIaTh HHXCHEPHBIC U HAYYHO-TEXHUUYECKHE 3a71auu B cepe cBoer npodeccro-
HaJbHOM NIEATETbHOCTH U HOBBIX MEXIAUCIUIUIMHAPHBIX HAMPABICHUN C MCIOJIH30BAHHEM €CTECTBEHHOHAYU-
HBIX, MATEMaTHYECKUX U TEXHOJIOTUYECKUX MOJEIEH.

rocyuap- HBIX CTaHJap- W3JI0KEHHBIE B | JKEHHBIC B naboparopHast
CTBEHHBIX Tax, KacaroIllli- | TOCYAapCTBEH- | rocymap- E:SZ:; -
CTaH1apTax, €csl CTPYKTYPBI, | HBIX CTaHAAp- CTBEHHBIX KTanT,  pode-
Kacaroruecss | opOpMIICHUS U | TaX, KacalIlu- | CTaHJapTax, par,
CTPYKTYpBI, COJIepKaHuUs €csl CTPYKTYpBI, | Kacaroluuecss | moknan,
odpopmiieHus | pa3zpabateiBae- | 0GOPMIICHHSI U | CTPYKTYpHI, TECThI,
U COZIep)KaHUs | MOM JOKYMEH- | COAep KaHUs oopmiieHmss | BOTPOCE!
paspabaThiBa- | TallUH: paspabaTbiBac- | M COJAEPIKAHMS forsamey
eMOM JIOKY- MOM TOKyMEH- | pa3pabaTbiBa-
MEHTALUU: TalWu: €MOi1 10Ky~
MEHTAIUU:
OIIK-1.3 CnocobeH | YpoBeHb 3HaHul | MHUHUMAaNIbHO J0- YpoBenb 3HaHuil B | YpoBeHb 3HaHUil | KoHTponbHas
IPOBOJUTH  CTATHCTH- HU)KEC MUHH- MyCTUMBIT ypo- o0beMe, COOTBET- B 00beMe, cooT- | paborta,
4ECKYIO 06pa60TKy pe- MasIbHbIX Tpebo- | BeHb 3HAHUIA, JO- CTBYIOIIEM IPO- BETCTBYIOIIEM nabopaTopHas
" | BaHMIA, UIMEIOT MyCKaeT MHOTO rpaMMe MOJArOTOB- | Mporpamme moj- | pabora,
3yIbTaTOB  M3MEPCHMH | vecto rpyGrie HerpyObIX OIIMOOK. | KM, JIONYIIIEHO He- | TOTOBKH, O€3 pedepar,
NOMOWIBIO CPEACTB CO- | ommbOku. He YacTUuHO CIIOCO- | CKOJBKO HErpyObIX | ommbok. B mon- | moxnan,
BPEMEHHON  BBIUMCIIU- | CIOCOOSH GCH POBOIHT ommbok. He B HOM 00BEME TECTHI,
TETHHOU TEXHUKH. MIPOBOINTH CTaTHCTHYC- NONHOM ObBeMe CrocoOeH BOTIPOCEI
CTaTUCTUYE- CKYF0 06paboT- CTI0COOEH MPO- | IPOBOAUTS [ orsaveny
CKyIO 00pa- KY pe3yJIbTaTOB BOZMTD CTATH™ | craTncTHTe-
GOTKY pe- J3MepeHii CTUYECKYIO 00- | ckylo 06pa-
3yJIbTaTOB MOMOIIIBIO paboTKy pe- 0oTKY pe-
M3MepeHHi CPEACTB COBpE- SYJIDTAToB 13- 3yJIbTaToB
[IoMOIIbIO0 MEHHOH BbIaHc- | TP 07 M3MCpCHHH
CPCACTB CO- JINTEIIbHOMN MOTIBIO TIOMOIIBEO
BPEMCHHOM TEXHUKHU CPEACTE COBPE™ | cpencts co-
- MEHHOHU BBIYMC- | ppeMeHHOI
TEJIbHOM TeX- JIMTENbHOM BbIIUCIIN-
HUKH. TCXHUKHU TEJIBHOU TEX-
HUKHU
OIIK 14 B paMKax HO- YpoBeHb 3HaHul | MUHUMAaIBHO J10- YpoBeHb 3HaHuM B | YpoBeHb 3HaHu# | KoHTpoabHas
BEIX MESKIUCIIAILIH- | HAKE MUHH- MTyCTHMBIH Xpo- 00beMe, COOTBET- B 00beMe, cooT- | paborta,
HAPHBIX  HATIPABJICHHIT MaHBIjBIX Tpebo- | BEeHb 3HAHUIA, JO- CTBYIOIIEM IPO- BETCTBYIOIIEM naboparopHas
BaHUH, UMEIOT MMyCKaeT MHOTO rpaMMe MOJATOTOB- | Mporpamme moja- | pabora,
MCTIONB3YeT  €CTECTBEH- | yiecto rpy6hie HerpyObIX OIMOOK. | KM, IOIyIIEHO HEe- | TOTOBKH, Ge3 TeXHUYECKHIT
HOHay4HbIC, MAaTE€MaTH- | ommbku. He YacTUuyHO cI10CO- CKOJIBKO HerpyOsIx | ommbOok. CBo- IUKTaHT, pede-
YECKHE U TEXHOJOIHYe- | cnocobeH uc- 6eH UCITOIb30- omubok. He B 60/1HO U B TIOJI- par,
CKHE MOJEIUu Uil pe- | MOJIb30BaTh BaTh €CTECTBEH- | NOTHOM 00beme HOM 00BeMe IoKIag,
IIeHNS MH/KCHEPHBIX W | CCTECTBEHHO- | HOHAYWHbIE, Croco0eH MCIOJb- | crnocobeH Uc- TECTHI,
HAyYHO-TEXHUYECKUX Hay4dHBIC, Ma- | MaTeMaTH4e- 30BaTh €CTC- HOABSOBATH ﬁ‘)ﬁz&f}ly
sanau TeMaTHYeckHe | ckue i Texpo- | CTBCHHOHAYd-  CCTCCTBORHO-
U TEXHOJIOTH- | JOTHYECKHUE HBIC, MaTEMa- Hay4qHBIC, Ma-
YecKUe MOJIC- | MOJIeNH JUIs THYECKHE U TCMATHUYCCKUC
TEXHOJIOTHUYC- M TCXHOJIOTH-

JIW TS pete-
HHS UHXKE-
HEPHBIX U

penieHus uH-
KEHEPHBIX U
Hay4HO-

CKHE MOJEIH
JUISL pelLeHUs
WH)XEHEPHBIX U

YyecKue Moje-
JU 1S pertie-
HUS UHXKE-




[Inanupyemsle pe3yib-

YpoBeHb OCBOEHHUS
TaThl OCBOCHUS KOMIIe-

— Onenounoe
HEY/I0BJIETBOPHU-| Y/IOBIIETBOPH- CPENICTBO
Nuaukatopel 1ocTHXE- TeIBHO TeIBHO X0opoImo OTJIMYHO pea
o . cpeqHuH BBICOKUH
HUS KOMIICTCHIMA  |(\yygpmanbHbli)|  (IIOPOroBHIif) (cpenrni) ( )

OIIK-1. CriocoGeH cTaBUTh U pelIaTh HHXCHEPHBIC U HAYYHO-TEXHUUYECKHE 3a71auu B cepe cBoer npodeccro-
HaJbHOM NIEATETbHOCTH U HOBBIX MEXIAUCIUIUIMHAPHBIX HAMPABICHUN C MCIOJIH30BAHHEM €CTECTBEHHOHAYU-
HBIX, MATEMaTHYECKUX U TEXHOJIOTUYECKUX MOJEIEH.

Hay4HO- TEXHUUYECKUX Hay4HO- HEPHBIX U
TEXHUYECKUX | 33]1a4 B paMKaxX | TEXHUYECKHUX Hay4HO-
3aa4 B paM- | HOBBIX MEX- 3aJa4 B paMKax | TEXHHYECKUX
KaxX HOBBIX JUCLUIUIMHAP- | HOBBIX MEX- 3a1a4 B paM-
MEXKIUCLIU- HBIX HallpaBile- | AUCLUIUIMHAP- | KaX HOBBIX
IJIMHAPHBIX HUM HBIX Halpasje- | MEXIUCLU-
HallpaBJICHUN HUU [JIMHAPHBIX
HaIpaBJICHUAN

7.3 TunoBbie KOHTPOJIbHbIE 32JaHUSl WJIM HWHbIE MaTepuayibl, HEOOXOAUMbIE sl
OlleHKU 3HAHMI, YMEHUH, HABBIKOB, XapaKTepU3yKIMNX 3Tanbl (JOPMUPOBAHUA KOMIIe-
TeH Uil B mpouecce oceoenus OIIOII BO

3anaHus I KOHTPOJIbHOI PadoThI

3amaHus COCTaBIIEHbI B TPUILIATH BapuaHTax (IPUBEJEH OJIMH U3 BAPUAHTOB).

KonrpouabHasi padora Ne 1. Mexanuka. MexaHu4eckue Kojie0aHus. Ypyrue BOJHbI

1. KameHb, OpoIIeHHBII TOPU30HTAIILHO, YITA Ha 3eMJIi0 Yepe3 Bpems t = 3 ¢ Ha paccTtosHuw |
=27 M 10 TOpH30HTaIK OT MecTa Opocanus. C kakoi BbICOTBI h Oporen kameHb? C Kakoi
CKOpOCThIO v, OH OpomieH? C KakoW CKOPOCTBbIO v OH ymajeT Ha 3emtto? Kakoi yron ¢ co-
CTaBUT TPACKTOPUS KaMHS C TOPU30HTOM B TOUKE €ro MaJICHUsS Ha 3eMJTI0?

2. K pesunoBomy mnypy mauHoi | =40 cm u paguycom r = 1 MM IoaBeIICHA TUPSI MACCO# M =
0,5 kr. 3nas, yro Mmoayns FOura pesunsl £ = 3 Mlla, HaliTu nepruoa BepTUKAIbHBIX KOJIeOaHUM
TUPH.

KonrpoabHas padora Ne 2. MosekyasipHas pusuka. Tepmoaunamuka

1. Tpexatomusbiii ta3 nmoj AasiaeHueM P = 240 klla u Temneparype t = 20°C 3anumaetr 06bem V
= 10 1. Onpenenuts TemnoeMKocTs C, 5TOro ra3a Ipy MOCTOSTHHOM JaBJICHUHU.

2. CxonpKo TerioTs moromarot 200 T Bogopoxa, Harpesasch ot 0° 1o 100° C mpu moctosH-
HOM naBiiennn? KakoB mpupocTt BHyTpeHHEH sHeprun raza? Kakyio paboty coBepiaet ras?

Kontpoabnas padora Ne 3. JaexkrpocraTuka. [locToOAHHBIN 3J1eKTPUYECKHH TOK

1. B BepummHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOATCSI OJIMHAKOBBIE MTOJIOKUTEIbHBIE 3a-
psaast g = 2 uKn. Kakoit orpuniatenbHbIii 3apsn 3 HEOOXOAMMO MTOMECTUTH B IIEHTPE Tpe-
YTOJIBHUKA, YTOOBI CHJIA IPUTSHKEHUS C €r0 CTOPOHBI YPAaBHOBECHIIA CUJTBI OTTAJIKUBAHHUS TI0-
JIOKUTEJIbHBIX 3aPsiI0B?

2. Barapes u3 MoOCJIEN0BATENLHO COENUHEHHBIX conporuBieHuii Ry, R, , R3 u DJIC § =10 B ¢
BHYTpeHHUM cornpotusierreMm ¢ I =1 Om umeer KII/] 0,8. [Tagenus HanpsbkeHHust Ha conpo-
tuBieHusX Ry, R, paBubl 4 B u 2 B coorBeTcTBeHHO. HaiiTu TOK B 1ienu.

KonTpoabnasi pabora Ne 4. Duekrpuueckue kojged0anus. IlepemeHHbI TOK




1. Kakoe conpoTuBIeHHE MOXKET COIEPKATh KOIeOaTeNbHbIN KOHTYP, COCTOSIIMIA U3 KaTYIIKU
¢ UHAYKTUBHOCTBIO L = 10 MI'H u koHzeHcaTOopa eMKocThio C =4 MK®D, uTOOBI B HEM €lIe
MOTJIM BO3HUKHYTb 3JIEKTPOMAarHUTHbIE KOeOaHus ?

2. Konnencarop emkoctbio C = 1 Mmx®, pesucrop conporupienneM R = 3 kOM u KaTylIka uH-
JYKTUBHOCTHU C MHAYKTUBHOCTBIO L = 1 MI'H BKJITIIOUEHBI MapajuieabHO B IIENb IEPEMEHHOTO TO-
ka gactotoi V = 50 I'i. HaiiTu mosiHOE cOonmpoTHBIICHUE IIENH U CABUT (Da3 MKy HANPSKEHU-
€M U TOKOM.

Kontpoabnasi padora Ne 5. BootHoBasi onTuka

1. 3 TOHKOM TMIOCKOMapaJIeIbHON CTEKJISTHHOM TUIACTUHKH
M3TOTOBJIEHB! Tpu JMH3bL. DOKycHOE paccTosiHue JuH3 | U 2,
CIIOKEHHBIX BMecTe, paBHO — fi,, hokycHOe paccrosiHue THH3 2
u 3 paBHo — fy3. Ompenenure GOKYCHOE PacCTOSTHUE KaXKIOH
W3 JIMH3.
2. JIns u3MepeHust moKas3aTess IpeJoMIICHUSI aMMIaKa B OJTHO U3 Ijied nHTepdepomerpa Maii-
KEJIbCOHA MOMEIICHA 3aKPhITasi C 00EUX CTOPOH OTKa4aHHAas 10 BLICOKOTO BaKyyMa CTEKJISTHHAs
TpyOKa muuHoi | = =15 cM. Ilpu 3amonHeHun TpyOKH aMMHAaKOM HHTEp(EpEHIIHOHHAS KapTH-
Ha JIJI4 IJIMHBI BOJIHBL 2= 589 HM cMecTuiach Ha 192 nonockl. Onpenenure nokasarenib mpe-
JIOMJICHUSI aMMHMaKa.

KonTtpoJsbHas padora Ne 6. KBanToBasi ontuka

1. Onpenenuth MaKCUMaIbHYIO CKOPOCTH (DOTORIEKTPOHOB, BHUICTAIONINX M3 METaslIa MpU 00-
Jay4yeHuu y—poronamu c sHeprueit 1,53 M»sB.
2. OnpenenuTh UIMHY BOJHBL Je Bpoilisa 3IeKTpoHOB, GOMOapIUPYIOLIMX aHO PEHTIEHOBCKON TpYO-

KM, €CJTM KOPOTKOBOJIHOBAS TPAHMIIA CTUIONTHOTO PEHTI€HOBCKOTO CIIEKTPa Amin = 2 HM.

Tectbl
[Ipumepsl TECTOBBIX 3aJaHUN

. Mexanuka

MexaHuka u3y4aer. ..

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

- pa3JIMYHBIC BUbl MCXaHUYCCKOT'O JIBUKCHHUA 0e3 Y4€Ta NPUYXH, BBI3bIBAOIIHUX 3TO JIBUKCHHUC
-1 YCJIOBUSI PAaBHOBECHS TEJ, HAXOASIIMXCA MO I€UCTBUEM CHII

+: BHUJIbI MEXaAHUYCCKOI'O ABUKCHHUA U IIPUYUHBI NX BO3HHUKHOBCHUA

Maccoii Tena Ha3pIBaeTCSI BEIUUMHA, ...

-: U3MepsieMas KOJIMYECTBOM BEILIECTBA, COJIEpKAIIEMCs B JaHHOM Telie
-: I3MepsieMas CHJION, C KOTOPOM TEJIO MPUTATUBAETCA K 3eMie

-! U3MepsieMasi OTHOIIIEHHEM Beca JIAaHHOTO BEIIECTBA K ero 00beMy

- SIBJIAIOIIASACS MEPON MEXAHUUYECKOTO B3aUMOICHCTBHS TEN

+: onpezenstonias UHEPIMOHHBIE U TPABUTAILIMOHHbBIE CBOMCTBA TN

Bpems paBHOMEpHOTO ABM>KEHUS aBTOMOOMIIS 10 MOCTY JTHHOH 480 M co ckopocThio 18 KM/4 paBHO. ..
+: 96 ¢ - 27c¢ - 274 - 8640 ¢

Bricota joMa npu BpeMeHH MaJIeHu COCYJbKH 2 C MOCJie Havaja IBU)KEHUS paBHa. ..



- 15wm +: 20 M - 45 M - 60 M

Teno nBuxkercs ..., €CIM cyMMa BCEX JEMCTBYIOLIUX CUJI paBHA HYJIIO
-: PaBHOYCKOPEHO

-: 110 OKPY>KHOCTH

-1 C U3MEHEHUEM CKOPOCTH

+: IPSAMOJIMHENHO U PABHOMEPHO WJIM ITIOKOUTCS

Cuna tsru aBToMoOmIIst Macco 14 T mpu npoxoxnenun 50 m 3a 10 ¢ ¢ koaddunmentom tpenus 0,05 paBHa. ..
+: 21 kH. - —7xkH - 21H -- 7TH

Kunernueckoit sHepruei Ha3pIBaeTCs. ..

-: DHEpPrHus, 3aBUCSINAS OT B3aUMHOT'O PACIIOIOKEHUS TEJ WK YacTel Tena
-: DHEpPrus Tena, HOJAHATOro HaJ 3emMiei

-: DHEPrus MaJaroliero Tela

+: sHeprus, o0ycIOBIEHHAs MEXaHUYECKUM JBHKEHUEM Tell

[ToTenunanpHas YHEPrHsi MOJHATOTO OTHOCUTEIBHO MOBEPXHOCTU 3eMiid Ha BbICOTy 20 M Tena maccod 3 Kr
paBHa...

-2 60 JIx +: 600 JIx -0 0,15 JIx -0 1,5 JIx

1. KojieOanus 1 BOJIHBI
IMapmoHnyecknMu KoieOaHUSIMU HA3bIBAIOTCH. . .
-: KoJieOaHUs1, COBEPIIAIOIINECS OTHOCUTEIHHO MOJIOKEHUS PABHOBECHUS
+: KonebaHus, COBEpIIAIOIIMECS M0 3aKOHY CUHYCa WJIM KOCHHYCA
-: BBIHYXJICHHBIC KOJICOaHUs Tea MO ACCTBUEM BHEITHEH CHJIbI
-: cBOOOIHBIE KOJIeOaHHs B pe3yNbTaTe KaKoro-11u00 0JHOTO HaYallbHOTO OTKJIOHEHHUS

[Tepuon xonebanuii moxBeIIeHHOTO K MpYyxuHe xecTkocThio 0,05 H/M rpy3a maccoit 200 r paBeH. ..
+:13 ¢ - 25¢ -2 524 ¢ -2 3,1c

N3menenne has3wsl rapmonnueckoro koyiedanus Ha 180 rpaaycoB COOTBETCTBYET...
-: TIOJIHOMY TIepUOay KoseOaHus

+: TIOJOBWHE MepHoaa KOJIeOaHus

-! 4eTBEepTH Nepuojaa KojebaHus

-: JIByM TIepHoJiaM KoJieOaHus

JnunHa paguoBosiHbl 600 M COOTBETCTBYET YacTOTE. ..
- 2MI'n +: 0,5 MI'n - 1,5 MI'n -1 6 MI'nn -: 3MI't

I11. Moaexkyasipuasi pu3UKa U TEPMOJIMHAMHUKA
TeMnegaType 50 K cooTBeTcTBYET 3HaueHue TeMIiepaTypsl 1o Llenscuto. ..
C

- 323 +:-223°%C -1 50°C - -50°C

CpenHsist KBapaTU4Hasi CKOPOCTh MOJIEKYJI a30Ta MPU YBEIMYEHUH TEMIIEpATyphl raza B 4 pasa...
-: He m3menurca. -: YBennuutcs B 4 pasza. +: YBenuuutcs B 2 pa3a.-: YMEHBIIUTCS B 2pasa.

BHyTpeHHss 3HEprus naeaabHOro OJHOATOMHOTO I'a3a PaBHa...
-1 2RT/2 - 3pT/2 +: 3pV/2 - pVI/3 -2 3VT/2

Yuco cremneHei cB00OIbI | 0THOATOMHOM MOJIEKYJIbI TIPU KOMHATHOW TEMIIEpPaType paBHo. ..
- i=5 +11=3 -i=6 -i=1

Buytpennsis sneprus 2 modieit renus npu T = 300 K paHa...



-1 0,6 xJIx -2 0,67 x/lx -: 2,49 xJx -1 4,98 xJIx +: 7,48 xJIx

CogepiienHas razom padora npu noaydeHud 500 [ TEmIOTs U yBEIMUYEHUHU IIPU 3TOM BHYTPEHHEN 3HEPIUU
Ha 300 /Ix paBHa...
+: 200 Ix -2 800 Ix 0 - 500 Ix

CosepmienHasi pabounM TesoM pabora B TeruioBoM japuratene ¢ KIIJ[ 30 mporeHTOB MpH MONXYYEHHH OT
Harpesaresid 5 kJ[>k TeroTsl paBHa. ..
-2 150 000 JIx +: 1500 Ix -2 150 Ix -2 67 Ix

IV. DilekTpryecTBO 1 MarHeTU3M

M cTOYHUKOM 3JIEKTPOCTATHYECKOIO MOJIS SBISAETCS. ..
-: IIOCTOSIHHBIN Mar"ur.

-: IPOBOJHUK C TOKOM.

+: HENOABMKHBIN DIIEKTPUYECKUH 3apsil.

-: IBKYILIUICS DJIEKTPUYECKUN 3apsi.

Cuna B3aMMOJIEHCTBHSL IBYX TOUEUHBIX HEMOABMKHBIX 3apsI0B IIPU YBEJIMUYEHUHU PACCTOSIHUS MEXly HUMU B 4
pasa...

-: yBenmuuTcs B 4 paza

-: yMEHbIINUTCA B 4 paza

-: yBenmuuTcs B 16 pas

+: ymenbiures B 16 pas

Monyib HanpsHKEHHOCTH JIEKTPHYECKOTO TOJIS B TAaHHOW TOYKE NMPH YMEHBIICHUH 3apsiia, CO3AAIOMIETO TO0JIe,
B 3 paza...

+: ymeHbIINTCA B 3 pasa

: yBenuuuTcs B 3 pasza

-: yMeHbIIUTCSH B 9 pa3

-! HE U3MEHUTCS

CuioBoi XapakTEepUCTUKON MarHUTHOTO MOJIS CIYXKHT. . .
. TIOTEHIHAT
: MarHUTHas NPOHHUIIAEMOCTh
+: MarHUTHast UHAYKITUS
-: pabora

Hagenennsiit B pamke Moayiab 31C MHAYKIMM NPU yBETMUYEHUU MarHUTHOTo nortoka ¢ 4 mo 12 B6 3a 2 ¢ pa-
BEH...
+: 4B - 8B - 12B -- 16 B

Cuna JlopeHua, neficTByromas Ha 3apsij, ABMKYIIHUICS ¢ TOCTOSHHOW CKOPOCTBIO B MAarHUTHOM I10JIE IPOTIOp-
[IUOHAJIbHA ...

+: BEKTOPHOMY NPOM3BEIEHUIO BEKTOPA CKOPOCTH U BEKTOPAa MATHUTHON MHAYKLIUN

-: CKaJIIPHOMY MPOU3BECHUIO BEKTOPA CKOPOCTH U BEKTOPa MATHUTHON MHAYKLIUU

-: CyMM€ CKOpPOCTH M MarHUTHOW MHIYKIINH

-: Pa3HOCTH CKOPOCTU M MAarHUTHOW MHAYKIIUU

WHayKkTHBHOE CONPOTHUBIEHUE KAaTYIIKU PU YBEIMYEHUH YaCTOThI IEPEMEHHOI0 TOKa B 2 pasa...
+: yBenuuuTCs B 2 pasza

-: yBeJM4MTCS B 4 paza

-: yBesmuutes 1,41 pasa

-: yBeJM4MTCS B 4 paza

- YMEHBIIUTCS B 2 pas3a



JelicTByroniee 3HaueHre HanpsiKeHus 220 BOJIBT - €ro aMIUIMTYTHOE 3HAYEHHE. ..
-2 127 B -2 157 B +:310B -:440 B

OnuH U3 OCHOBHBIX MOCTYJATOB Teopuu MakcBeia ...

+: MepeMEeHHOE MarHUTHOE TI0JI€ TIOPOKIAET BUXPEBOE MIEKTPUIECKOE
-. MAarHUTHOC I10JIC HC UMCCT HCTOYHHUKOB

-2 9JIEKTPUYECKOE T10JIC UMEET UCTOYHHKHU

-2 IBIDKYITUHCS DICKTPUUECKUH 3apsi]l CO3JaET MarHUTHOE T0JIe

V. OnTuka

CBeT B ONITUYECKHU OJTHOPOHON Cpejie paclpOCTpaHSIETCS . . .
-: 110 KCTIIOHEHTE

+: IpSAAMOJIMHENHO

- 110 CHHYCOU/IE

-: 1o runepoose

@Pokyc - 3T0...

-1 pacCTOsIHUE OT ONTUYECKOI'0 LIEHTPA JIMH3bI 10 TOYKH [1ePEeCcEeUEHUs TPEIIOMIICHHBIX JTy4yei

+: TOYKa, B KOTOPOM IMOCJIE MPEJIOMIICHUS] COOMPAIOTCS BCE JIYUH, MaAl0IINe Ha JIMH3Y MapajuiebHO TJIaBHON
ONTUYECKON OcH

-: IPO3pPavYHOE TEJIO, OTPAHUYEHHOE JBYMS IOBEPXHOCTSIMHU

-: TOYKa, 4Yepe3 KOTOPYIO MIPOXOASAT JIyUH HE MPETOMIISSICH

KorepeHTHbIMM HAa3bIBAIOTCS BOJIHBI. ..

-: pa3HOCTh (Pa3 KOTOPHIX MEHSIETCS C TEUEHUEM BPEMEHH

+: pa3HOCTbH (Pa3 KOTOPHIX OCTAETCS MOCTOSIHHOM BO BPEMEHH
-: pa3HOCTb (pa3 KOTOPHIX BCET/Ia paBHA HYIIIO

-: Jr0OBIE BOJIHBI BCEr/ia KOT€PEHTHBHI.

Jucnepcueil cBeTa Ha3bIBAeTCA ...

-: pacceuBaHKe OEJIOro CBETa BEIIECTBOM

+: 3aBUCHUMOCTb a0COJIIOTHOTO IOKa3aTessl IPEIOMIICHHS BEIECTBA OT YaCTOTHI Ia/Ial0IEr0 Ha BELECTBO CBE-
Ta

-: IOIJIOILIEHUE CBETA BELIECTBOM

-: orubaHue CBETOBBIMHU BOJIHAMU MPEMSATCTBUH.

Wutepdepeniiyeii cBeTa Ha3bIBaeTCH ...

-1 CJIOKEHHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, IPX KOTOPOM IOJIy4aeTCsl YCUIIEHUE CBETA

- CJIO)KEHHUE B IIPOCTPAHCTBE CBETOBBIX BOJH, IPU KOTOPOM IOJIydaeTcs ociabiIeHne cBera

+: CI0XKEeHHE B MIPOCTPAHCTBE KOT€PEHTHBIX BOJH, IPU KOTOPOM IOJIy4aeTCsl YCUIIEHUE WJIU OClalJeHue pe-
3yJBTUPYIOLIEN CBETOBOM BOJIHBI

-: pa3yiokeHue OeI0To CBETa B CIIEKTP MU(PPaKITMOHHON PEIISTKOM.

Judpakiueil cBera Ha3bIBaeTCA. . .

-:  TPOCTPAHCTBEHHOE Iepepaclpe/ieieHne SYHEPruu CBETOBOIO M3JIY4YEHHUs IpU HAIOKEHUHU JBYX WIIHM He-
CKOJIBKAX CBETOBBIX BOJTH

+: orub6aHue CBETOBBIMH BOJIHAMH MPEMATCTBUI

-! OTpaKE€HHE U TPEITOMIIEHUE CBETOBBIX BOJIH

-! pasnokeHue OEJIoro CBETa B CIEKTP AU(PAKIIMOHHON PEIIETKOM.

ITonsspn30BaHHBIM HA3BIBAETCS CBET. ..
-: CO BCEBO3MOXHBIMH PaBHOBEPOSATHBIMHU KOJIEOAHUSAMH BEKTOPA HANPSHKEHHOCTH JIEKTPHUECKOrO MO
+ 17151 KOTOPOTO KoJIeOaHUsl BEKTOpa HANIPSHKEHHOCTH AIIEKTPUUYECKOTO TOJsI KAKUM-TTH00 00pa3oM yropsiao-



YCHBI
-: KoJIeOaHUs BEKTOPOB HAMPSHKEHHOCTEH 3IEKTPUYECKOTr0 U MAarHUTHOTO TOJIEH KOTOPOTOo  MPOTHUBOIOJIOXK-
HBI

-! HCITyCKAEMbIii €CTECTBEHHBIMU UCTOYHHKAMU CBETA.

V1. ATomHas u sizepHasi pu3uKa

Haumensb1as sHeprus tpedyercs 11t 0CBOOOKICHHS HJIEKTPOHOB, PACIIOIOKEHHBIX Ha ...
-: Onmmokaiient K sapy o0o10Yke aToMa

-: BHYTPEHHHUX 000JI0UKax aTomMa

+: BHEIIHeH 000JI0UKe aToMa

-: cB00OIHOI opOHTE

ATOMBI MOTYT...

-: 3ny4ate m100yr0 MOPLUIO 3HEPTUH, a MOIJIOUIATh JIUIIb HEKOTOPbIN TUCKPETHBIN HA0Op 3HAUYCHUN SHEPTUU
-: [Tornomats J1100yr0 NOPIUIO SHEPTHUH, A U3TydaTh JUIIb HEKOTOPBIM JUCKPETHBIN HA0Op 3HAYEHUI SHEPruu
+: M3ny4ath U MOIIouaTh JIUIIb HEKOTOPbIM JUCKPETHBIN Ha0Op 3HAYCHUH SHEPTUU

-: 351ydats ¥ noriomars Jr00yro MOPLUIO0 SHEPTUH.

Mopenbs aroma bopa — 3JIEKTPOHBI MOTYT IBUTAaThCSI B aTOME ...
+: TOJIBKO IO OTpeACIEHHON OpOrTe

-: TOJILKO IO BHEIIHEH opOuTe

-: TOJILKO 10 BHYTpEHHEN opOuTe

-1 HE MOT'yT JIBUTaThCs

Snpo nzorona paaus ¢ MaCCOBBIM UUCIOM 226 U 3apsI0BbIM 88 COCTOUT U3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mporoHOB U 138 HEWTPOHOB

-: 88 anexTpoHOB U 138 mpoToHOB

-: 138 npoToHOB 1 88 HEUTPOHOB

B kauecTBe TOIUIMBA aTOMHBIX 3JIEKTPOCTAHIIUN UCTIOIB3YETCS .. .
+: ypan -: KAMEHHBIN yTroJb -: KaIMU -: rpagurt.

Tembl pedepaTon

[TpocTpaHcTBO U BpeMs B (pU3HKE.

CoBpemenHas (pusnveckast KapTUHA MHPA.

Kocmonornueckue runoTtessl 0 TPOUCXO0KICHUN BeereHHOiM.

I'paBuTarnus.

CrneunanbHasi TEOpUsI OTHOCUTEIBHOCTH U €€ KCIIepUMEHTAlIbHAS [TPOBEPKa.

OO01mast Teopusi OTHOCUTETBHOCTH U €€ SKCIIEPUMEHTANIbHAS TIPOBEPKA.

CunepreTvka Kak Hayka O CaMOOPTaHU3aIlUHA OTKPBITHIX CUCTEM.

CaoiicTBa U MpUMEHEHHUE JIEKTPOMarHuTHEIX BoJaH CBY-auanazoHa.
TepMOMHIUKATOPHBIE )KUIKOKPUCTALTHYECKUE TJICHKH U UX TIPUMEHEHUE JIJTS BU3yalIn3aIliy TEMIIE-
paTypHBIX MOJEH.

10 HHppakpacHbIC TUPOMETPHI H UX MPUMEHEHHE JIUISI ONIPEICIICHHUS TEMIIEPATYPHBIX TOJICH.
11  PeHTreHOCTPYKTYpPHBIN U PEHTTEHOCTIEKTPATbHBIN aHATU3.

12 Bo3pelcTBHE AIEKTPHUUECKOTO TOKA HA OPTaHU3M YEIIOBEKa.

13 3amwra OT ANEKTPOMATHUTHBIX U3TYICHH.

14  3akpyuyeHHBIN CBET

15 HaHOTEXHOJOTHH: EIHU U 3aJa4U.

16  ATomHas HEpreTvKa: MPUHIMIIBI, TPOOIEMBbI, OyIyIIee.

17 Bopopoanas HepreTuka.

18 MexayHapoAHbIN NPOEKT MO BEICOKOTEMIIEPATYPHOMY CUHTESY.

19  VYckopurenu 3eMEHTapHBIX YaCTHII.

O©Coo~Noolh wN -
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DJIeMEHTApPHBIE YaCTUILIbI
Bosbiioi anpoHHbIN KoJu1anaep.
bo3on Xurrca

KBapku.

YacTuIsl 1 aHTHYACTHIIBI.

['paBuTaIIMOHHBIEC BOJHBIL: MPEJCKA3aHUE U PETUCTPAIIHSL.
CBepXnpoBOAUMOCTb.

['onorpadus u ee npuMeHeHUE.
PanmoakTuBHBIC U30TOIBI U UX IPUMEHEHHE

JlyOHa — abpuKa CBEpXTHKEIIBIX JIEMEHTOB
Marepus 1 aHTUMATEPHSL.

TeMbI TOKJIa10B

DAeKTPOMOOUITH.

ABTOMOOHIIbHEIE JBUTATEIN U UX BIMSHUE HA DKOJOTHIO.
Bogopoaabie qBUuraTeiy.

ABTOMOOMJILHEIC MACJIA.

ABTOMOOHILHBIE TOILINBA.

Boeunsie aBromo6unu Poccun.

BbponeaBromobuu Poccun.

DnekTpooOopyI0BaHNE aBTOMOOMIICH.

PaGouue nuKiIbl ABUraTENEH.

I'paden n mepceKTUBEI €0 TPUMEHEHHUS.

MeramaTtepurabl.

HeliTpanu3anus BbIXJIOMHBIX Fa30B aBTOMOOUIIEH.
Berporeneparopst

BonHOBBIE reHEepaTOpBI 2JIEKTPOIHEPTUU.
Bricokoremnepatypuslie cBepxipoBoanuku (BTCII).
ConHeyHas HepreTuka

Mousbie CBETOOUOABI U UX IPUMEHEHHUE.

Jlazepel 1 UX IPUMEHEHUE.

ITonynpoBOIHUKOBBIE JIA3€PHI.

TexHomornyeckue ga3epbl U UX MIPUMEHEHNE.
I'erepocTpyKTypHbIE MHKEKIIMOHHBIE J1a3€PHI.

Onrtuueckue cpeacTBa 00pabOTKHU U nepeaadr HHGOpMAIIHH.
AxycTrudeckas MOJIYJISIIIUS CBETA M €€ MCII0JIb30BaHHE B MH(POPMALIMOHHO-U3MEPUTEIBHON TEXHUKE.
OnrTryeckne BOJOKHA U UX XapaKTEPUCTUKH.
BoO10KOHHO-OIITUYECKHE JTUHUU CBA3U.

DNeKTPOONTUYECKNE, MATHUTOONTHYECKHE, YIIPYroonTuieckue 3pPeKxTrl B KpucTayiax.
OnTuyeckue nporeccopsl.

KK-MHIUKATOPBI U SKPaHBI.

Hocurenu nadopmaruu ¢ na3epHoi 3aiChi0 U CYUTHIBAHHEM.

Tembl 1a00paTOPHBIX PadoT:

. I3MepeHnue IMH ITaHTeHIUMPKYJIEM U MUKPOMETPOM

. IIpoBepka 3akoHa ['yka u onpenenenust Mmoayis FOHra craqbHOM NpOBOJIOKH

. 3yueHne 3aBUCUMOCTH MEepHOJia YIPYruX KOJIeOaHU OT MacChl

. Onpenenenust MIOTHOCTH CHITYYHX Tell

. I3y4ueHne 3aKOHOB BpalllaTEIbHOTO ABM)KEHUS TBEPIOTO Tela

. Onpenenenne yCKOpEHUs: CUIIBI TSDKECTHU MPU TTOMOIIM MaTEMaTHYeCKOTr0 MasiTHUKA
. Onpenenenue BIaXXHOCTH BO3/1yXa

. Onpenenenne kodpduirenTa BI3KOCTH )KUIKOCTH MeTooM CTokca



9. Omnpenenenne kod¢hHUIEHTa TOBEPXHOCTHOTO HATSHKCHHS KUAKOCTH TIO CITOCO0Y OTPBIBA Karlin

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Omnpenenenue yaenbHON TEMIOEMKOCTH UCCIIEAYEMOM JKUAKOCTH C TOMOILBIO AJIEKTPOKATIOpUMETpa
Onpenenenne nokaszareist aguadaTsl BO31yXa METOIOM aHMa0aTHOTO pacIIupeHus

Onpeznenenue yaenbHON TEIIOThI TapO0OPa30BaHMsI BOABI

HccnenoBanue aIeKTpHUUECKUX 1eTnei Ha ocHOBaHUH 3akoHOB Kupxroda n Oma

OnpezneneHue FHEPreTHUECKUX XapaKTEPUCTUK IEKTPUUECKOro HarpeBarelis

H3yueHnune TepmodieMeHTa

OnpezneneHue ropu30HTAIBLHON COCTABIISAIONIEH HANPS)KEHHOCTH MAarHUTHOTO MOJIs 3eMIIU
HccnenoBanue XapakTepUCTUK TpaHC(hOpMaTopa

OnpezneneHue 3eKTPUYECKON eMKOCTH U EMKOCTHOI'O COIIPOTHBIICHHS KOHAEHCATOPA
Omnpenenenue napaMeTpoB KaTyIIKU UHAYKTUBHOCTH

HccnenoBanue notpeOiIeHus 3JIeKTPUYECKON SHEPrK Harpy3KaMy IEpeMEHHOT0 TOKa
OmnpeneneHus CBETOTEXHUYECKUX XaPAKTEPUCTHK JIAMITbI HAKAJTUBAHHS

OnpeneneHus ONTHYECKOW IUIOTHOCTU U KOHUEHTPALMK OKPAIEHHBIX PAaCTBOPOB IPH MOMOIIM KOHICH-

TPAIL[IOHHOTO (POTOIIEKTPUIECKOTO KAIOPUMETPa

23.
24.
25.
26.
27.
28.
29.

© oo

10.

11.

12.

13.

14.

15.

Omnpenenenue mokaaress MpeIoMIICHHs CTeKIIa

OmnpeneneHns KOHIICHTPALWHU U TTOKa3aTeNs MPEIOMIICHHS PacTBOpa caxapa pepakToMeTpoM
Omnpenenenus ri1aBHOTO (POKYCHOTO PACCTOSIHUS COOMPAIOIE 1 paCCeHBAIOIICH JTMH3
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI ¢ MOMOIIIbIO KoJiell HproToHa

Omnpenenenue JJIMHBI CBETOBOM BOJIHBI IO TUGPAKIITOHHOMY CHEKTPY

Omnpenenenyst KOHLEHTPALUK PacTBOpa caxapa HOJIIpUMETPOM

Hccnenoanue BaKkyyMHOTO pOTO3IEMEHTA

Bomnpocs! 1 3a1aHus ISl POBEACHUS] IPOMEKYTOYHOT0 KOHTPOJIS
Bonpocsl k 3x3ameny (1-i cemecTp)

Kunemarndeckoe onMcaHne MEXaHUYECKOTO IBUJKEHUS: CUCTEMA OTCUETA, TPACKTOPHS,
IIyTh, IEPEMELIEHUE, CPEIHAS U MTHOBEHHAs] CKOPOCTh, YCKOPEHHUE.
XapaKkTepUCTUKU NPSIMOJMHEWHOIO PABHOMEPHOTO M PAaBHONEPEMEHHOTO JABUKECHUS.

KuHeMaTuka BpaliaTelbHOIO JBHKEHUSA. YTJIOBOE NEPEMEILEHUE, CKOPOCTh U YCKOpE-
Hue. CBs3b TMHEWHON CKOPOCTHU C yTIIOBOM.

PaBHOMEpHOE NBHKEHHUE 110 OKPYKHOCTH: NIEPHUOJ], YACTOTA. XapaKTEPUCTUKH PABHOIIE-
PEMEHHOI0 BpalaTeIbHOTO IBU>KECHMUS.

MuepunanbHple 1 HEMHEPLUAJIBHBIE CUCTEMbI OoTcueTa. OCHOBHBIE 3aKOHBI JUHAMMKHU
Herorona.

Heunepunanbsuble cucteMsl orcuera. Cuibl MHEpUUN. Y paBHEHUE IMHAMUKHU B HEUHED-
[MUAJILHOU CUCTEME OTCUETA.

Cunel B Mexanuke. Cuiia rpaBUTAllMOHHOTO IPUTSKEHUS, TAKECTH, BEC.

Cunel B MexaHuke. CHIIbI TPEHUS.

VYupyrue cuisl. Jlepopmaninu 1 HanpsHKeHUs B TBEPAOM Teje, MOJYJIH YIIPYroCTH, KO-

s dumment Ilyaccona. Jlmarpamma nanpsixenuit. 3akod ['yka. [loTeHnmanpHas sHEprus
ynpyroaepopMHUpPOBAHHOTO TeEJIA.

MMIysibC 4acTUIBI U MEXAHUYECKOM cucTeMBbl. OTKPBITHIE U 3aMKHYTBIE CUCTEMBI. 3aKOH
COXPaHEHHUsI UMITYJIbCA.

Llentp macc (nHepLUH) cucTeMbl. CBS3b UMITYJIbCA CUCTEMBI CO CKOPOCTBIO JBMKEHUS
LIEHTpa Macc. Y paBHEHUE IBUKCHUS LICHTPA Macc.

MoMEeHT UMIyJbCca YaCTULIBI U CUCTEMBI 4acTULl. MOMEHT CHUJIbl. Y paBHEHNE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCA B 3AMKHYTON CHUCTEME.

Pabora mepemerieHusi MarepuanbHON TOYKM 1O KPUBOJIMHEHMHOMY IyTH. MOIIHOCTb.
KuneTtnueckas u noTeHIMAIbHAS SHEPTUSL.

KoHcepBaTuBHbBIE U HEKOHCEpPBAaTUBHBIE CUIIBL. [loTeHIIMaNbHOE U HEMOTEHIIMAIILHOE T10-
Jie ChJl. 3aKOH COXPaHEHHUsI MOJIHOM MEXaHUYECKOW SHEPTUH.

TBeproe Teno Kak cucreMa MaTepuaibHbIX ToueK. IlocTynarenbHOe M BpalllaTelIbHOE



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.

41.

JIBUKEHHE a0COTIOTHO TBEPAOTO Tella. YPaBHEHUS JIBIDKEHUS M PaBHOBECHS TBEPAOTO
Tena.

Mowment nnepuuu TBEpAoro tena. Teopema llITeitnepa. OCHOBHOE ypaBHEHUE TUHAMUKU
BpallaTesIbHOrO JIBHKEeHUs. KuHeTnueckas sHeprus Bpallaromierocs Tena.

CaoiicTBa )xuakocteil. JlapneHnue B nokosiueics xxkuakoctu. 3akoH [lackans. 3akoH Ap-
XUMena.

I'maponuHamuka XKUIKOCTH, METOAbl onucaHus. Hecxumaemas xuakocts. MneanbHas
KUAKOCTb. JINHUM TOKa M TPyOKH TOKa. MaHOMETpBI AJIsl U3MEPEHUS IaBIICHUS B KHUIKO-
CTSIX.

VYpaBHEHHE HEPA3PBIBHOCTH CTPYH U CIEICTBUE U3 HETO.

VYpaBHenue bepHyiu Ui uacanbHON )KUAKOCTH, CIEACTBUE M3 HErO JUJIS TOPU3OHTAIb-
HOU TpyOKHU Toka. BogocTpyiiHbli Hacoc.

Bsizkas sxuakocts. Cuiibl BHyTpeHHEro TpeHus. JlamuHapHoe u TypOyJIEHTHOE TeUCHHE.
Yucno Pelinonsaca.

JIBuKeHue Tel B KUAKOCTSX: CUIIa JOOOBOTO CONPOTUBIICHUS, MOAbeMHas cuiia. [loas-

€MHas CHJIa KpbUIA CaMOJIeTa.

Knaccugukanus konebanuii. EnuHbIil mOAX01 K OMUCAHNUIO KOJIEOAHUH M BOJIH Pa3ny-
HOU (U3MIecKoil mpupoasl. ['apMoHMYecKHe KoJIeOaHusl, aMIUTUTY 1A, KpYyroBast 4acToTa
u ¢aza. DHEPrus TapMOHUUYECKUX KOJICOAHUH.

[TpuMepbl rapMOHUYECKHX OCIHJUIATOPOB: NMPYXHHHBIA, MaTeMaTHYeCKHUH W (u3nde-
CKUM MasITHUKHU.

CrnoxeHne rapMOHUYECKUX KOJIeOaHuil: a) OIHOTO HAINIPABICHHS, OJHOW YacTOTHI; 0) 0/1-
HOT'O HalpaBJIeHUs U €1a00 Pa3INYaOLINXCS YaCTOT.

CrnoxeHne rapMOHUYECKUX KOJICOAHWH: a) B3aUMHO NEPIEHANKYISPHBIX OJHOM YacTo-
ThI; 0) B3aMMHO NEPIEHANKYISPHBIX U c1a00 pa3IuyaroImuxcs Mo 4acToTe.

3aryxaromiue KoneoaHus.

Boinyxxnennsie konebanus. Pezonanc.

BonnoBoe nBuxenue B ynpyroi cpeze. IlpogonpHele u nonepednsie BoiHbL. [Imockas
CHUHYyCOMIajbHas BojiHA. [lJIMHA BOJIHBI, BOJHOBOM BEKTOp M (ha3oBas ckopocTh. BomHo-
Basi IOBEPXHOCTb U (DPOHT BOJIHBI.

OpnHOMepHOE BOJIHOBOE YpaBHEHHE. DHEPreTUUECKUE XapaKTEPUCTUKU YIPYTHX BOJIH.
Maxkpockonnyeckue cucreMbl. CTaTUCTUYECKOE U TEPMOJINHAMUYECKOE ONIMCAHUE MaK-
pocucteM. Mogenp uaeanbHoro raza. OCHOBHBIE 3aKOHBI UJI€AIBHOTO Ta3a.

YpaBHEHME COCTOSHHUS UACATBHOTO ra3a. JKCIEPUMEHTANIBHBIE Ta30BbIE 3aKOHBI.
OcHoBHbI€ TIpeACTaBIeHNs MOJIEKYIsipHO-KuHeTHueckoi Teopun (MKT). OcHoBHOE
ypaBHeHne MKT. MonekynspHO-KHHETUYECKOE NCTOJIKOBAHNE TEPMOJIUHAMUYECKON
TEMIEPATYpPbl U JaBICHHUS.

Yucno creneHel cB0OOIbI. 3aKOH paBHOPACIIPEECIICHUS SHEPTHH IO CTETIEHAM CBOOO/IBI.
CpenHss sHeprusi MHOrOaTOMHOW MOJIEKYJIBI.

HepaBHoBecHbIe MakpocUCTEeMBI. SIBIeHHs NepeHoca B razax. Obiiee ypaBHEHHE Niepe-
HOCA.

SBnenue mudpdy3un. Ypasaenue nuddysun. Koapduuuent nuddysuu, ero Mouexy-
JSIPHO-KWHETHYECKasi UHTepIpeTarusl.

SIBneHue TEIUIONPOBOJHOCTH. Y paBHEHHE TerIonpoBogHoCTH. Koadduuuent remio-
MIPOBOJAHOCTH, €TO0 MOJIEKYJISIPHO-KMHETHYECKAsi UHTEpIpeTarusl.

SIBnenue BsI3KOCcTU. YpaBHEeHUE BA3KOCTH. KoadumeHT BA3KOCTH, €ro MOJNEKYIIpHO-
KMHETHYecKasi HHTepIpeTausl.

Peanbuble rasel. YpaBHenue Ban—nep—Baansca.

N3orepmbl Ban—nep—Banbca. Kputnueckoe coctosaue. ®asspl, (ha3oBbie mepexobl, ¢a-
30BbI€ UarpaMMbl. PaBHOBecHE )KMIKOCTH U Mapa.

TBepaoe cocTosiHUE Tena, KPUCTAIUTMYECKOE M aMOp(HOE COCTOSIHUE, TATbHUHN 1 OJIHK-

HU nopsaok. Kpucramnmueckas pemerka u 6asuc. DiaeMeHTapHas siueiika Kpucraia, ee
napaMeTpal.
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Tunel KpUCTAILJIOB B 3aBUCUMOCTH OT BHJIa YACTHI] B y3JIaX PEIIETKU U UX B3aUMOJIeH-
cTBUi. PeanbHblie KpucTamibl. JKUAKUe KPUCTAIIIBI.

CaoticTBa xuKoro coctosiHus. [loBepxHOCTHBIN ci0il. [loBepXHOCTHOE HATSKEHUE.
CwmauuBanue. @opmyna Jlammaca.

TepMoauHaMuyecKasi CUCTEMa, MapamMeTPhbl COCTOSIHUA, TEPMOJIUHAMUYECKOE PABHOBE-
cue. BHyTpenHss sHeprus cuctemsl. [lepBoe Hauano TepMOIMHAMHUKH.

IIpuMeHeHue epBOro Hayajia TepMOJAMHAMUKH K U30IIPOLIECCaM B ra3ax.
TennoeMkocCTb. Y 1eapHas 1 MOJISIPHAS TEIUIOEMKOCTH, UX CBSI3b.

Amunabarnyeckuit mporecc. YpaBuenue Ilyaccona.

[uknuyeckue npouecchkl. Pabora nukina. OOpatuMbie 1 HeOOpaTUMbIE POIECCHI.
Terosbie nurarenu. KII/ TerumoBoro nBurarens.

Huxn Kapro. KITJI nuxma Kapro pist mneansHoro raza. O6parumocts nukiia KapHo.
Peanbuble nukibl. HeocylecTBUMOCTE BEYHOrO ABUTATENsl. BTOpoe Havamo TepMoau-
HaMUKH.

DOHTpONHS HMIACATBFHOTO Ta3a. DHTPONMUS Kak (PYHKIUS COCTOSHUS, €€ CTaTHCTHYECKOEe
tonkoBanue. Popmyia bonsimana.

TBepoe cocTosiHUE TeNa, KPUCTAIUTMUECKOE U aMOp(HOE COCTOSIHUE, JaTbHUN U OJIHK-
HUH nopsaaok. Kpucramnmueckas pemerka u 6a3uc. DiaeMeHTapHas siueiika Kpucraia, ee
IapameTpsl.

Tunel KpUCTAIIOB B 3aBUCUMOCTH OT POJIa YaCTHI] B y3JIaX PEIIETKH U B3aUMOJICHCTBUI
Mexay HuMmH. Peasibabie kpuctamibl. JlegekTsl B kpucramuiax. Bnusnue nedextoB Ha
MIPOYHOCTh KPUCTAILIIOB.

Kuakue Kkpucrtaibl, UX BUIbI U CBOMCTBA.

CaoiicTBa xkuakoro cocrosius. [loBepxHoCcTHBIN ci0i. [IoBepXHOCTHOE HATSKEHUE.
®opmyna Jlamnaca. CmaunBanue. KanusuisipHbie sSIBICHUS.

3allaHI/ISI JJIA TIPOBEACHUA IK3aMEHa

ABTOMOOWJIb TIpO€Xall TPETh MYTU CO CKOPOCThIO v1 = 60 kMm/4. Jlamee 4 ocraBierocss BpeMeHU OH
exaljl co CKOpocThio v =150 KM/4, a 3aTeM JBUTAJICA CO CKOPOCThIO v3= =90 km/u. HaliTu cpenuioro

CKOpPOCTb <v> aBTOMOOUJIS Ha BCEM IIyTH.

MarepuanbHasi TOUKa JBUKETCS B IUIOCKOCTHU X) COTJIACHO YPAaBHEHUSIM X = A1+Blt+C1t2 ny = A+ Bot
+ +Cyot?, tie Bi=Twm/c, C1 = -2 M/c?, Bo= —1m/e, C=0,2 m/c?. Ornpenenuts MOJYJIA CKOPOCTH U YCKOpe-
HUS TOYKA B MOMEHT BpeMeHH t; = 5c.

Teno 6pomeHo o yriom a = 30° k TOPU30HTY € HaYalIbHOM ckopocThio 1y = 20 m/c. [Ipenedperas co-
MPOTUBJICHUEM BO3/yXa, ONMPEAETUTh CKOPOCTh Tela, HOPMAJIbHYIO U TAHTEHITMAIBHYIO COCTABIISIOIINE
YCKOpPEHUS M PaJInyC KPUBU3HBI TpackTOpuu depe3 Bpems t; = 0,5 € mocite Havama aBwkeHus. Hadtu
ypaBHEHUE TPACKTOPHH JBUKECHHUS Tela.

BapaGan cenaparopa paguycoM R = 0,25 M Bpamaercs 1o 3akony p=A+Bt+Ct®, rie 4 = 2,5 pax, B =
=0,8 pan/c; C = 0,15 paJ:(/c?’. Onpenenuth TAaHTEHIUAIBHOE d;, HOPMAJIBHOE @ W MOJIHOE a YCKOPEHUS
TOYEK Ha MOBEpXHOCTH OapabaHa B MoMeHT BpemeHu t = 10 c.

CMech CBHHIIOBBIX IPOOMHOK ¢ auamerpamu d; = 1 MM u dy = 3 MM onmycTuiIM B 0aK ¢ TJIUIICPUHOM BbI-
coroit h =1 M. Hackonbko mo3ske ymaayT Ha JHO APOOMHKH MEHBIIIErO JHaMEeTpa M0 CPaBHEHHUIO C IPO-
O6unHkamu 6onbiiero auaMeTpa? JlmHamuyeckast BI3KocTh raunepuna n = 1,47 [a-c.

OnpenenuTb CKOPOCTh v MYJNH, €CIIM OTKJIIOHEHHE OT MUILIEHHU NIPU CTpeib0e BIOIb MEpPHIMaHa COCTAB-
nsieT 6,2 cM BipaBo ot neHTpa. Paccrosane no mumenu S = 900 M, cTpenbda MPOU3BOIUTCS HA MIUPO-
TC @ =540, CKOpOCTh TIyJIA CYUTATH TTOCTOSTHHOM.

[Tynst maccoii 9 1, nersmas TOpu30HTAIBLHO cOo cKopocThio 600 M/c, mpoOMBaeT BUCSIIUI HA HUTH Opy-
cok Maccoit 140 r, BciieACTBHE Yero CKOPOCTh MYJIM YMEHbIIAETCSl B OJITOpa paza. OnpeaennTh KOau-
YECTBO TEIUIOTHI, BBIACIMBLIEECS TIPH yAape.

[lap u chepa oAMHAKOBOTO paglyca U MacChl CKATHIBAIOTCS 1O HAKJIOHHOM IMJIOCKOCTH C OJMHAKOBOU
BbICOTHL. CKOpPOCTh Kakoro Tena Oyner Oosbliie B KOHIIE IYTH U BO CKOJIBKO pa3?
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CranpHoli mapuk Maccoil m = 20 r nojoxeH Ha npyxuHHble Becbl Maccoit M = 40 r. IIpu 3Tom vaika
BECOB OTKJIOHMJIACh Ha Xg = 3 cM. OmpenesnTh MaKCUMaJIbHOE IT0Ka3aHUE BECOB, €CIIM IAPUK OPOCUTh
Ha Bechl 0€3 Ha4aIbHOW CKOPOCTH C BBICOTHI N = 40 c¢M ¥ TOCIIe yaapa OH MOJIPBITHY Ha BBICOTY hi=
17 cM. Y aap cuutaTh aOCOTIOTHO YIIPYTHUM.

B nHe cocyna mmeercsi orBepctue amamerpom Oi. B cocyne Boma moaep)kuBaeTcs Ha MOCTOSHHOM
ypoBHe h. CuuTtas, 4To CTpys HE pa30pbI3rHBacTCs M NpeHeOperas CUIIaMHi TPEHHsS B )KUIKOCTH, OIpe-
JeIUTh JIMAMETP CTPYH, BBITEKaIoIIeil u3 cocyna, Ha pacctosiuuu hi= 2h ot ero qHa.

3a Bpemst t= 1 uuepe3 TpyOy auamerpom d = 40 cMm mpokauuBaeTcs ra3 maccoit m = 15 kr. Jlunamu-
yeckas Ba3kocTh raza 7= 10 Ila c. Eciu 3a xapakTepHslii pa3Mep IpUHATH TUaMeTp TpyObl, TO KPUTH-
4yeckoe 3HaueHue uucna PeiiHonbaca Re, amsg nmamuHapHoro teuenus rasa pasHa 2000. Ompenenure
XapakTep TeUeHUs rasa.

HavaneHas ¢aza rapmonuyeckoro kojebanus paBHa 0. IIpu cmemenuu x; = 2,4 cM  OT MOJOXKCHUS
paBHOBecus Tena Maccord S0 T CKOpOCTh Tejla v1 =3 CM/C, a IPU CMEIIEHUH X2 = 2,8 CM  €ro CKOpPOCTh
01=2 cm/c. HaifTu aMImuTyy ¥ Iepruo/1 3TOTo KojeOaHusl, a TAK)Ke MOJHYI0 MEXaHUYECKYIO SHEPTHUIO.
OHeprus 3aTyxarolux KojeOaHuM MasTHHKA, IPOUCXOAIINX B HEKOTOpOH cpene 3a Bpemst t = 1,5
MHH, yMeHbIIWIack B N = 75 pa3. Onpenenuts k03GGULIUEHT COMPOTUBIIEHUS I' Cpeibl, €cau Macca M
MasiTHuKa paBHa 200 r.

Cocyn pa3zeneH neperopoJKaMu Ha TpU 4acTH, 00beMbl KOTOPbIX paBHbI V1, Vo, V3 U B KOTOPBIX Haxo-
JSITCS Ta3bl IPU IABJICHUAX p1, P2 U p3 COOTBETCTBEHHO. Kakoe paBieHHe B cOCy/le YCTAHOBUTCS IO-
Clle y/aJeHUsl IEPEropooK, €CIU TEMIIEpaTypa MPH 3TOM OCTaJlaCh HEM3MEHHON?

bapomerp B kaOuHe seTsiiero Beprojera nokaspisaer gasienue p = 90 klla. Ha xakoil BbicoTe neTut
BEPTOJIET, €CJIM Ha B3JICTHOM IUIOMIAIKE OapoMeTp MOKa3bIBall JaBieHue po = 1 arm? CuuraTh, 4YTO TEM-
neparypa Bo3yxa paBHa 17 OC 1 He u3MeHsIeTCS ¢ BBICOTOA.

Kucnopona, 3auumaBmmii oo0beM Vi = 1 11 npu naBiaeHuu p; = 12 atM, annabaTH4yecKu pPacIIMPHIICS
1o oowsema Vp = 10 1. Onipeaenuts padoTy A pacuivpeHus rasa.

A3oT, 3aHuMaBIIuil 00beM V1 = 1 11 mox naBiaeHueM pi = 2 atM, pacumpuics 10 oobema Vo = 28 .
Onpenenutb paboTy pacUIMpeHHs ra3a, €ClIU paclIupeHue uaeT 1) u30XopuyeckH; 2) H30TepMHUUYECKH;
3) uzobapuuecku; 4) aquadbatHo. Kak cooTHOCSATCS 3TH pabOThI?

Haiitn n3menenue saTponuu npu Harpesanuu 100 r Boxs! ot 0 1o 100° C u IIOCJIEIYIOLIEM IIpeBpalle-
HUU BOJIBI B I1ap TOM K€ TEMIIEPATYPHI.

Omnpenenuts yucio N aToMOB, IPUXOASIIUXCS HAa OJIHY JEMEHTApHYIO SYEHKy, IepBOe KOOpAMHAIIH-
OHHOE YHuCIIO Ny (Ynciio OIMKalIIuX aTOMOB) U PauycC I'1 MEpBOM KOOPAMHALIMOHHOM cdepsl (paccTos-
HUE MEeXITy OnrkaliuMu atomaMu) ais pemetok co crpykrypamu 11K, OLIK, T'IK, BIIK.
AnnoTponHas Moaudukaus o-kenesa uMeer cTpykrypy OLIK ¢ mocTosHHOM pemerku ai= 2, 86 A, y-
xenesa — ctpykrypy T'LIK ¢ a; = 3,56 A. Onpenenuts oTHOCHTEIbHOE H3MEHEHUE TIOTHOCTH JKejle3a
IIPU [IEPEXO/IE €ro U3 a- B Y-MOJIU(DUKAIIHIO.

Bonpocsl k 3k3amMeny (2-i cemecTp)

CBoOIICTBa ANIEKTPUYECKOTO 3apsAaa. DJIeMeHTapHbIN 3apsan. Toueunsiid 3apsa. 3akoH Ky-
JIOHA.

DIIEKTPUUYECKOE TI0JIE U €T0 XapaKTepUCTUkH. HanpsokeHHOCTh TOJISt TOYEUHOTO 3apsia.
['padmyeckoe n300paxeHne IAEKTPOCTATHUECKUX Moel. [IpuHIMI cyneprno3uium.
Pa6ota cui anextpudeckoro nosis. [Torentman. [loreHnman ToueyHoro 3apsija.

CBs13b NOTEHIIMAJIA U HANIPSKEHHOCTH 3JIEKTPOCTATUYECKOT0 MOJIs. DKBUIIOTEHIIUATbHBIE
JIMHUHU N HOBerHOCTI/I.

OCHOBHBIE TEOPEMBI INEKTPOCTATUKHU: TeopeMa ['aycca, Teopema O HUPKYJIALUN BEKTOpa
HaIpPSHKEHHOCTH TI0 3aMKHYTOMY KOHTYpY. IloTeHIManbpHBIA XapakTep 3JEKTpOoCTaTHYe-
CKOT'0 TIOJIA.

Knaccudukanus BemecTsa (MPOBOAHUKH, MOTYIPOBOIHUKH, TUIICKTPUKHK). [IpoBOoaHU-
KM B 3JIEKTPOCTATUYECKOM TOJIe. DJIEKTPOCTaTHUECKas 3alluTa.

DKBHUIOTEHIIUATILHOCTh TIPOBOJHUKA. JIEKTPOEMKOCTh YEAMHEHHOTO IIPOBOJHUKA.
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DNEeKTPOEMKOCTb I1apa.

KonneHncarop, 31€KTpOEMKOCTb KOHAEHCATOPA, COEANHEHNE KOHIEHCATOPOB.

DHeprus 3apspKeHHOT0 YEIUHEHHOTO POBOJHHKA, KOHACHCATOPA. DHEPrusl U IUIOTHOCTD
SHEPI'UHU HJIEKTPOCTATUYECKOTO MOJIS.

JusnexkTpuku B 3nekTpocTraTuueckoM mnosie. [lomsipuzanus AUANEKTPUKOB. DEKTpUye-
CKUM TUNOJIb.

Bexrop nonspusanuu. HanpspkeHHOCTD MOJS B IUAJIEKTPUKE. DIEKTPUUECKOE CMEILIEHUE.
JuanexTpudeckas IPOHULAEMOCTb U BOCIIPUMMYHUBOCTb.

Buapl AM3IEKTPUKOB U MEXaHU3MBI UX TOJISPU3ALIUH.

ONEeKTpUYECKU TOK, YCIOBUS €0 CYIIECTBOBAHUS W XapaKTEPUCTHKH.

CTopoHHHUE CHIIBl. DNEKTPOABIDKYILAS CHIIa M HANPSKEHUE.

3akoH OMa 1711 OJHOPOAHOTO Y4acTKa LIeMU MOCTOSHHOIO ToKa. 3akoH OMa B tudde-
peHIMaBEHON Gopme.

ConpoTtuBieHne NPOBOJHUKOB U UX COEIUHEHHE.

3aBHCUMOCTh COIPOTHBIICHHUS TIPOBOJHUKOB OT TEMIEpaTyphl. SIBICHHE CBEPXITPOBOIH-
MOCTH.

3akon Oma JUIsi HEOJHOPOIHOW Pa30MKHYTOW M 3aMKHYTOW LIEIH.

[TpaBuna Kupxroga ais pa3BeTBIEHHON LENH.

PaboTa 1 MOIIHOCTH MOCTOSTHHOTO TOKa. 3akoH Jlkoyins-JIeHna B MHTETrpadbHON U Aud-
depeHmaibHOi Gopme.

Knaccuueckas Teopus 3neKTporpoBOgHOCTH MeTaiioB [pyne-Jlopenua.

30HHasE TeOpUs TBEPAbIX TeJ. 30HHBIE JUArpaMMbl IPOBOJHHUKOB, IMOIYIPOBOJHUKOB U
JRJIEKTPUKOB.

OJEeKTPONPOBOAHOCTb METAJUIOB U COOCTBEHHBIX MOITYIPOBOIHHUKOB.

CoOcTBeHHAs ¥ IPUMECHAsE MPOBOAUMOCTD MOJTYIPOBOIHUKOB, €€ 3aBUCHMOCTh OT TE€M-
nepaTypbl U OCBELIEHHOCTH. TepMo- 1 (hOTOCONPOTHBIICHUS.

MarHuTHOE 10JIe PaBHOMEPHO JBHXKYLIErocs 3apsaaa. JlelcTBue 3IeKTPUIECKOrO U Mar-
HUTHOTO T0JIs Ha JBYOKYILMICS 3apsa. MarnutHas cuia JlopeHia u ee cBOHCTBa.

3akon buo-CaBapa-Jlamuiaca u ero npyUMEHEHHE K PAacyeTy MarHUTHOTO IOJISI CUMMET-
PHUYHBIX TPOBOIHUKOB C TOKOM.

3akon Amriepa. BzanmoselicTBie napamieibHbIX TOKOB.

PaboTa no nepemMerieHuio MpoBOIHUKA ¢ TOKOM B MarHUTHOM mose. [1oTok MarHuTHOM
WHTYKITUH.

OcHOBHBIE 3aKOHBI MATHUTHOTO MOJIs: TeopeMa ["aycca u TeopeMa o LUPKYJISAILUN BEKTOpa

MarHUTHOM HHIYKIHMH B. BuxpeBoli xapakTep MarHUTHOTO MOJIS.

MarnuTHoe nose B BemecTse. HaMarHn4eHHOCTb.

Nuaykuys ¥ HaNpsHKEHHOCTh MarHUTHOTO IOJII B MarHeTHKax. Mar"urtHas NpOHHLIAe-
MOCTb U BOCIIPUUMYHBOCTb.

Bunpl marsetrkoB. CBoicTBa JUaMarHeTUKOB U IapaMarHEeTUKOB.

CgoiicTBa (heppoMarHeTUKOB, MarHUTHBIN ructepesuc. Touka Kropu.

3aKkoH 31ekTpoMarauTHo nHaykuun ®apanes. Ipasuno Jlenna.

NHaykTUBHOCTH KOHTYpa. CaMOMHAYKIIHS.

3aKOH M3MEHEHHUS TOKa MPU Pa3MbIKAHUU U 3aMbIKAHUU LIETIH.

OHeprus 1 IIOTHOCTb YHEPIMM MAarHUTHOTO MOJIS.

KBazucranuonapHble €M U TOKU. DIIEKTPUUECKHI KojeOaTenbHbI KOHTYp, YpaBHEHHE
K0JIe0aTeIbHOTO KOHTYpA.

CoOcTBeHHbIe Koebanus B KosebarensHOM KoHType. @opmyna TomcoHa.

3aryxaromue KojebaHus B KoiedaTeIbHOM KOHTYpE.

BreinyxaeHHble KoyiebaHus B KojebaTeaIbHOM KOHTYpE.

Pe3onanc nanpsokenuil. Pezonanc TokoB.

IlepemeHHBIN TOK, MTHOBEHHOE, ACHCTBYIOIIEE M cpeaHee 3HaueHus. CompoTHUBIIECHUE,
CMKOCTb U UHAYKTHBHOCTb B IICTIM IICPCMCHHOT'O TOKA, UMIICIAHC ABYXIIOJIFOCHUKA.
BekropHas nuarpamma. 3akoH Oma 11 i€y MIEPEMEHHOTO TOKA.
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Pabota u MomHOCTh epeMeHHOTo Toka. KoadduimeHT MOIHocTy.

Buxpeoe anekTpuueckoe nosie. Tok CMEeHus.

Cucrema ypaBHeHH MakcBesuia B HHTErpaibHOM (hopme. MaTepuanbHble ypaBHEHUS.
OTKpBITHII KOIeOaTENbHBIN KOHTYp U ero uziaydeHue. CBOOOIHOE 3JIEKTPOMArHUTHOE
M0JIE ¥ €T0 CYIIECTBOBAHUE B BUJE JEKTpOMarHuTHou BoiHbl (OMB). Ilnockas OMB u
€€ ypaBHEHHE.

[Tonepeunocts OMB. Dneprus u norok sHepruu, Bektop lloiintunra. Illkana snexTpo-
MarHUTHBIX BOJIH.

10.

11.

3aiaHus 1J1s IPOBeeHHs IK3aMeHa

JIBa mapuka oJMHAKOBBIX PaaUyca U MacChl MOBEIICHBI HA HUTIX OJUHAKOBOW JIIMHBI TaK, YTO UX MO-
BEPXHOCTH comnpukacaroTcs. [locie coobmenus mapukam oamHakoBoro 3apsiaa ( = 0,4 MxKi oM OT-
TOJIKHYJIUCh JPYT OT JIpyra v pa3oluIUCh HA Yrojl 2a = 60°. Haiitu Maccy KaXkJ10To LIapuka, eclid pac-
CTOSIHHE OT IIEHTpa MAapuKoB 70 Touku mojseca | = 20 cm. KakoBa 1o/mkHa OBIThH MJIOTHOCTh MaTepralia
[IAPUKOB, YTOOBI MPH MOMEIIEHUH WX B KEPOCHH C IJIOTHOCTBIO px = 0,8 r/cM® U OTHOCHTEIBHOI -
AIIEKTPUYECKON TPOHUIIAEMOCTBIO &= 2 YIJIbl PACXO0XK/ICHUS HUTEH HE U3MEHUIINChH?

JIBa 01MHAKOBBIX 1O BeIUYUHE (1= (o= 2 HKJI 1 IpOTUBONONOKHBIX 110 3HAKY 3apsi/ia PacIioyIoKEHbI Ha
paccrosiHuun 20 cM. HaliTu HanpsKeHHOCTh JIEKTPUUYECKOTO TOJIS B TOYKE, HaXOIALIECICS Ha paccTos-
HUM 1 = 15 cm oT mepBoro u I, = 10 cMm ot BTOpOro 3apsa.

Onpenenutb HAIPSYKEHHOCTh MOJIs, CO34aBAEMOI0 JIUIIOJIEM C IEKTPUYECKUM MOMEHTOM p = 1 HKi'm
Ha pPacCTOSIHUU I = 25 ¢M OT LIEHTpa JUIOJIS B HANPABICHUU, IEPIIEHIUKYISIPHOM OCH TUTIOJIS.

Bocewmb 3apskeHHBIX BOASHBIX Karelb paguycoM I'= 1 mm u 3apsaom ( = 0,1 HKuI kaxknas ciuBatores B
OJIHY 00IIyI0 BOJsSHYIO Karutto. HaiiTu moTennman OONbpIION Kaluld M €€ TOBEPXHOCTHYIO IJIOTHOCTh
3apsza.

Mexay nmiaacTHHaAMM IUIOCKOTO KOHJIEHCATopa, 3apsDKEHHOro J1o pa3sHocTH noteHuuanoB U = 600 B,
HAXOJISATCS JIBA CJIOS TUDJIEKTPUKOB: CTEKIIA C IUAJIEKTPHUECKON MPOHUIIAEMOCThI0 &1 = 7 Tommmuoi d1l
=7 MM ¥ 200HUTA C AUDICKTPUUECKOI MPOHUIIAEMOCThIO €2 = 3 TommuHoi 02 = 3 mm. [Tnomanap kax-
JoW TutacTHHBI KoHAeHcaTopa S = 200 cM2. Haiitu: 1) 21eKTpoeMKOCTh KOHACHCATOPA; 2) WHIYKIUIO
AIIEKTPUYECKOTO TOJISI; 3) HANpPSKEHHOCTh AJIEKTPUYECKOrO IMOJSI U MaJeHHe MOTEHIHala B KaXaA0M
clloe.

Konnencarop emkocteio 3 10-3 @ Obut 3apsikeH 10 pazHocTu noteHmanos 40 B. [locne oTkimroueHus
OT MCTOYHHUKA TOKa KOHJIEHCATOp OB COEMHEH MapauleIbHO C IPYTUM KOHJEHCATOPOM €MKOCThIO 5°
10-3 ®. Kakoe koaMuecTBO S3HEPrHU MEPBOro KOHJEHCATOpa U3pacXoyeTcsi Ha 00pa3oBaHUE UCKPHI B
MOMEHT IIPUCOEANHEHNSI BTOPOTrO KOHAEHcaTopa?

Onpenenuts CPeHIO CKOPOCTh YHOPSJOUYEHHOTO JBUKEHMSI YIEKTPOHOB B MEJHOM IPOBOJHUKE IIPU
cuie Toka B HeM 10 A u ceyeHuu npoBogHUKA | MM, [IpuHATH, 4TO HA KaXXIBIA aTOM M€ NMPUXOIUT-
Csl IO JIBa 3JIEKTPOHA IPOBOJUMOCTH.

WmeeTcst npeaHa3sHAuYEHHBIN UIsl U3MEPEHUS TOKOB 10 15 MA ammepMmeTp ¢ BHYTPEHHUM CONPOTHBIIE-
HueM 5 Om. Kakoe compoTuBieHHe HAJI0 B3ATh U KaK €ro BKIIOUUTh, YTOOBI ATUM MPUOOPOM MOXKHO
06110 U3MepsATh: 1) Tok 10 150 MA; 2) Hanpsixenue 10 150 B?

Harpesarens 351eKTpU4ecKoro yailHuKa UMEET 1B€ ceKIUU. [Ipu BKIIFOUEHNHU OJTHOM U3 HUX BOJa B 4ail-
HUKE 3aKUIAT Yepe3 15 MUHYT, IpH BKIOYEHUH Apyrou — uepe3 Bpems 30 munyT. Uepes kakoe Bpems
3aKHUIUT BOJAa B YaHUKE, €CIIM BKJIIOYUTH 00€ CeKIMH 1) ocie10BaTeNIbHO; 2) napaiieabHo?

Tok B npoBogauke conpotusieHrueM R = 100 Om paBHomepHO HapactaeT oT lg = 0 110 Imax = 10A B Te-
yeHue BpeMenu 7= 30 c¢. Yemy paBHO KOJIMYECTBO TEIUIOTH Q, BBIJEIUBIIIEECS 32 9TO BpeMs B IPOBOJI-
HUKE?

Ot ucrounuka c¢ HanpspkeHueM 100 kB TpeOyercs mepexats Ha paccrosiHue | = 5 km momHocTh P
=5000 xBt. lonyctumas noteps Hanpsikenus B mpoBoaax AU =1 %. Paccuutath MUHHMaNbHOE ceve-
HHE S MEIHOTO MPOBOJIA, MPUTOIHOTO JJIsl ATOU 1ETH. Y IeTbHOE CONPOTHBICHUE MEIH O = 0,017-10’4
Om-cMm.
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ITpOTOH M 31EKTPOH, YCKOPEHHBIE OJMHAKOBOW Pa3HOCTBIO MOTEHIMAJIOB, BIETAIOT B OJJHOPOIHOE Mar-
HUTHOE 1osie. Bo ckoNbKO pa3 paanyc KpUBU3HBI Ry TPaeKTOpPUU MPOTOHA OOJIbIIE pagryca KPUBU3HBI
R> TpaekTopuu 3nmekTpoHa’?

Tok /=20 A, mporekast 110 KOJIbIy U3 MEAHON IPOBOJIOKU ceueHueM S = 1,0 MM, co3zaer B LIEHTpE
KOJIblla MHAYKIMIO MarHuTHoro noss B = 0,2 mTi. Kakas pa3HOCTb NOTEHIIMATIOB NPUIJIOKEHA K KOHLIAM
MIPOBOJIOKH, 00pa3yIOIIeH KOJIBIIO?

[To npsiMOMY rOpU30HTAIBHO PacoI0KEHHOMY IIpoBoAy npomyckaroT Tok |1 = 10 A. Ilox Hum Ha pac-
crtosgHuu R = 1,5 cM HaxoauTCs MapajjiesIbHbII €My aJIOMUHUEBBIN IPOBOJ, 110 KOTOPOMY IIPOITYCKAOT
Tok | = 1,5 A. Onpenenuth, KakoW JOJDKHA OBITH IUIOIIA/b IOMEPEYHOrO0 CEUCHUS ATFOMHUHHEBOTO
TPOBOJIA, YTOGHI OH YACPKUBAIICS HE3AKPEIUICHHBIM. I LTOTHOCTD amoMuHms p = 2,7 r/em’.

Karymika mgouaoi | = 20 cm umeer N= 400 ButkoB. Ilmomans momepeyHoro ce4eHuss KaTymka S = 9
cMm2. Haiftu unnyktuBHocTh Lq karymku. KakoBa Oyaer MHAYKTUBHOCTB Lo KaTyliku, eciiu BHYTpb Ka-
TYIIKK BBEJCH JKEJE3HBIH cepleuHuKk? MarnuTHas MpOHHMIAEMOCTh Marepuana cepaeunuka u = 400.
Onpenenutsb 3Heprut0 Wy, MarHuTHOTO 10Jis B KaTyke npu Toke | =2 A B 000oux ciydasx.

Karymika umeer unayktuBHocTs L = 0,144 I'n u conporusnenue R =10 Om. Yepes kakoe Bpems t mocie
BKJIIOUEHUS B KaTYyILIKE [TOTEUET TOK, PaBHbIN MIOJIOBUHE YCTAHOBUBILETOCs ?

B nenp nepemenHoro Toka HampspkeHueM U BKIIIOUYEHBI MOCIE10BaTeIbHO eMKOCTh C, CONPOTUBIICHHUE
R u unnyktuBHOCTh L. Haiitu Hanpspkenue U, ecian M3BECTHO, YTO MMaJIeHUE HANPSYKEHUS HAa KOH/IEHCA-
tope paBHo U; = 20 B, na uaaykruBaoctu U = 2UC, Ha conporusieann Ug = 2 UC. Haiftu yron
caBura (a3 Mex1y TOKOM U HallpsDKEHHEM.

WunykruBHocTh L = 22,6 MI'H u conpoTtuBiieHne R BKIIIOUEHBI apajlielbHO B IIENb IEPEMEHHOIO TOKa
yactoroi V = 50 ['u. Haiitu conporuBienue R, ecan U3BECTHO, UTO CABUT (a3 MEX]ly HANPSDKEHUEM U
TokKOM @ =2 /3.

KonebaTepHbIi KOHTYP COCTOMT U3 KOHIeHcaTopa eMkocThio C = 2,22 H® u kartymku jumHou | = 20
cM u paguycoM R = 5 cM u3 meaHoii npoBonoku nuamerpom d = 0,5 mm. Haiitu norapudmuyeckuii ne-
KpeMEHT B 3aryxaHus KoneOaHuil.

[Tnockas 3neKTpoOMarHUTHAs BOJIHA PACIIPOCTPAHSETCSl B OTHOPOIHON M30TPOITHOM cpesie ¢ AUDIIEKTPH-
YEeCKOW MPOHULAEMOCTBIO ¢ =2 U 4 = 1. AMIUINTYla HAIPSPKEHHOCTH JJIEKTPUYECKOTO TOJIS BOJIHBI
En=12 B/M. Onpenenutb pa3zoByr0 CKOPOCTb BOJHBI U aMIUIUTYly HANps>KEHHOCTH MarHUTHOTO MOJIS
BOJIHBI.

Bonpocsl k 3x3ameny (3-i cemecTp)

CseroBas BojHA. YpaBHEHHE MOHOXPOMAaTHYECKOW BOJIHBI M €€ mapaMmerpsl. Yacrota u
JUIMHA BOJIHBI B Pa3JIMYHBIX CPElax.

I'eomeTpuyeckas onTuKa Kak IpeAesibHbIN ci1y4dal BOMHOBOU onTuky. [Ipunnun depma.
3aKOHBI T€OMETPUYECKON ONTHUKH.

SIBiIeHUE MTOIHOTO BHYTPEHHErO OTPAKEeHUsI. BOJIOKOHHAs ONTHKA.

Tonkue nuH3bl. OnTHueckas cuia JuH3bl. opmya nmuH3bl. [locTpoenue nzobpaxenuii B
TOHKHX JIMH33X.

OcHoBHbIe (HOTOMETPUYECKNE BETMUNHBI U UX €UHUIIBI n3MepeHust. KpuBas BUIHOCTH.
Tonkue nunH3bl, BUABI TUH3. opmyna auH3bl. OnTHYECKAas CUila JINH3HI.

UnTepdepenius cBeToBbix BosH. KorepeHTHOCTh BOH. MeTo/bl OTyYeHUs! KOrepeHT-
HBIX BOJIH. IHTepdepenunonnas cxema lOHnra.

WnuTepdepeHius B TOHKUX TIACTUHKAX (IJI0CKONApauIeIbHbIX, KITMHOBUIHBIX ).
Wutepdepomerp MaiikenbcoHa — KOHCTPYKIIMS U IPUMEHEHHUE

Hudpaxus csera. [lapamerp audpakuuu. [Ipunnun Irolirenca. [Tpunuun [tolirenca-
Openes.

Hudpakmus OpeHens Ha KPyTriioM OTBEpCTUH. 30HHAS TUTACTUHKA.

Hudpakuus Opaynrodepa Ha menu. AudpakimonHas pemerka.

Judpakuus peHTreHOBCKHX JIydell Ha MPOCTPAHCTBEHHBIX KPUCTAUIMUECKUX PELIeTKaXx.
®opmyna Bynwda-bparra.
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EcTecTBeHHBIN U MOJIApU30BaHHBIN cBeT. Buapl nonspusanuun OMB. YactuuHo nomisipu-
30BAHHBIN CBET, CTENEHb €r0 MOJISPU3ALUN.

[Tonsipu3zanus cBeTa Npu OTPaKEHUU U MpeIoMiIeHUH. 3aKkoH bprocrepa.

[Tonsipuzanus cBera Npu ABOMHOM JIydelperoMieHUn. EcTecTBeHHass U UCKYCCTBEHHas
AQHU30TPOIHSL.

Onrnueckas akTUBHOCTh BellecTBa. Bpamienue mnockoctu nonsipusanuu Onruyeckas
aKTHBHOCTbH BEILIECTBA. BpallieHue miockocTy noaspu3anuu

Hucnepcust ceera. HopmanbHass U aHOMasbHas IUCIEpCUs. DJIEKTPOHHAs TEOPUS JuC-
IIEPCUHU CBETA.

[Tormomenue cBeta BemecTBoM. 3akoH byrepa-JlamGepra. Koaddurnuent mormomienus.
CHexTpsl MOTJIOHICHUSI.

Paccesnue cBera. Paccesnue Panes. [lonsipusanust paccestHHOTo cBeTa.

TennoBoe wm3nydenue. M3imyuatenbHas W TOTJIOLIATENbHAs CIOCOOHOCTH Tel. 3aKOH
Kupxroda. AGCONMOTHO YepHOE TEI0.

3aKkoHbBI U3MydeHHs a0COFOTHO YepHBIX Ten: 3akoH Credana-bomsiiMana, Buna, Pames-
JxuHCca.

KBanToBanue sHepruu u3iydeHus abcoatoTHo yepHoro Tena. @opmyna [lnanka.
['unore3a DiiHIITEliHA O CBeTOBOM KBaHTe. POTO3IeKTpUUecKuil 3pdexT.

Bremnuit pororddexr. YpaBuenue Ditnmreiina. [Ipubopsr Ha ocHOBe hoTodddekTa.
TopMo3HOE PEeHTTeHOBCKOE M3NyueHue. PeHTreHoBckas TpyOKa.

KomnToHOBCKOE paccesiHre CBETaA.

JlaBreHue cBera.

Omneit bote. ®otonbl. KopnyckynnspHO-BOJIHOBOM Ayannu3M CBETA.

CHOHTaHHOE U BBIHYKJECHHOE U3JIy4eHHE. Y CUIIEHHE CBETa MPU IPOXO0KICHUU Yepe3 UH-
BEPCHO 3aCelIeHHYI0 cpely. O01mas cxema ONTHYECKOI0 KBAaHTOBOT'O I'€HEPATOPA.
CaolicTBa 1a3zepHOro usnydeHus. [Ipumenenne nasepos.

KopnyckynspHo-BoIHOBOW Ayanu3M BemiecTBa. [umnore3a e bpoiinsa. OnwiTel mo gu-
(bpakuuu JIEKTPOHOB.

CsaoiicTa BouH A€ bpoilnsa. BepostHocTHBIN cMbIca BOJH 1ie bpoiins.

CootHoleHue HeonpeaeaeHHocTel ['eiizeH0epra 1 BHIBOIbI U3 HUX.

CocTosiHME YacTULIbI B KBAHTOBOM MexaHuKe. Y paBHeHue lllpennnrepa (BpeMeHHOE).
Pemenue crannonapHoro ypasHenus Llpenunrepa B ciayyasx ABHXKEHHMs CBOOOJHOMN ya-
CTHIIbI, 3JIEKTPOHA B OTEHLIUAIBHOM sIME.

Mogens atroma Tomcona. OnbiTel Pesepdopna Mo paccestHMIO a-4acTHUI] BELECTBOM.
Snepnas monens atoma Pezepdopna.

CrniekTpanbHble CEpUU U3IYYEHHs aTOMa BOJOpO/1a

[Tocrynatel bopa. Monens atoma Bogoposa o bopy.

BonoponononobHas cucrema B KBaHTOBOW MexaHUKe. [IpocTpaHCTBEHHOE KBAaHTOBAHUE.
CnuH 37€eKTpoHa.

[Tpunuun Iaynu. [lepuonnueckas cucrema 3J1eMeHTOB MeHieneesa.

Hyxnonnas mozaeins siapa. [IpoToHBI 1 HEUTPOHBI. 3aps U MaccOBOE 4ncio sAapa. M3oro-
Bl ¥ U300apHI.

SInepHble CHIIBI, yCTOMYMBBIE U HEYCTOWUYUBBIE sA]Ipa. DHEPIUs CBSI3U U YCTOMYUBOCTb S11-
pa. Hedekt macc.

PannoakTUBHOCTB. 3aKOH paJiMOaKTHBHOTO pacnajia. a-, -, y-usinydenue. [IpaBuia cCMeIeHus.

3aJIaHI/Iﬂ JJIA TIPOBEACHUA IK3aMEHa

1. B Bakyyme BIOJb OCH X paclpoCTpaHseTCs IJIOCKas 3JIEKTPOMAarHUTHasi BoJHA. IHTEHCUBHOCTH BOJI-
HBI, T.€. CPEIHSSA SHEPTHUS, IPOXOIAIIAsl YEPE3 EAUHUILY TOBEPXHOCTH 3a €AMHUILY BPEMEHH, COCTABIIS-
er 21,2 MxBt/™°. Onpenenutb aMIIUTYAY HaIPsS’)KEHHOCTH JIEKTPUYECKOTO T10JISI BOJIHBI.

2. DnexkTpoMarHuTHas BOJHA ¢ 4acToTo 4 MI'1 mepexoauT u3 HEMarHUTHON CPEebl C TUAICKTPUIECKOM
MIPOHMIIAEMOCTHIO € = 3 B BakyyM. OnpeeuTh npupamieHne A A TIUHBI BOJHBI.
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[Ipenmer pacmonoxeH Ha paccrosHum lhi= 25 cM mepex mepeaHuM (GOKycoM cOOUparoImieil JIMH3BI.
N300paxxeHue npeaMeTa HaxoauTcesl Ha paccrossHud |,= 36 oM 3a 3agHuM pokycom. Onpenenure $ho-
KycHOe paccrosinue f InH3bI, ee onTHyecKyto crity @, a Takke JHHEeHHoe (0IepeYHoe) yBeInieHue [

B onbite FOHTa OTBEpCTHS OCBEMIAIOTCS MOHOXPOMATHYECKUM CBETOM C JUIMHOW BOJNHBI A= 600 HM.
Paccrosinue mexxay otBepetusimu quadparmbl  d = 1 MM, pacCTosiHEE OT OTBEpPCTHH 10 SkpaHa L= 3 M.
HaiiTi nonoxeHue Tpex NepBbIX CBETIBIX MOJIOC.

B ombite ¢ nnTepdepomerpom MaiikenbcoHa Uil CMEHICHUST HHTEP(PEPEHIIMOHHON KapTUHBI Ha AM =
400 mooc HEOOXO0IUMO MEPEeMECTHUTh 3epKaio Ha paccrosare | = 0,1 mm. OnpeaenuTe IIHHY BOJHBI
[1aJIAI0IIIETO CBETA.

Ha nudpakunonnyio peneTky HopMalbHO MajgaeT my4ok cBera. Harpuesas nmunus (41 = 589 M) naer
B CIIEKTPE MEPBOro MopsiaKa yroi nudpakuuu 6= 17° 8", Hexoropas nmHMS aeT B CIEKTPE BTOPOTO
nopsiika yroyi pudpakauu 6,= 24° 12°. Haiitu JUTMHY BOJIHBI Ay 3TOW JMHUU U 4ucio N mTpUXoB Ha
eAMHUILY JITUHBI AUPPAKITHIOHHOMN PEIIeTKH.

JudpakuronHas KapTHHA HaOIIOAAaeTCs HA PacCTOSIHUU | =4 M OT TOYEYHOT0 MCTOYHHUKA MOHOXpPOMa-
TUYECKOT0 cBeTa ¢ AnuHOoM BoimHBI A = 500 HM. [locepeanne Mexay 5KpaHOM U UCTOYHUKOM CBETa MO-
MeleHa nuadparma ¢ KpyriibiM oTBepcTreM. lpu kakom paamyce R oTBepcTHst meHTp AU(pPaKIUOH-
HBIX KOJICIl, HAaOJII0JaeMbIX Ha dKpaHe, OyJneT Hanboliee TeMHBIM?

ITapauIeNbHEINA TydOK PEHTTEHOBCKOTO M3/Iy4eH s MagaeT Ha rpanb kpuctamia. [lox yrmom 6 = 65° k
IUIOCKOCTH TpaHH HAOJIOAAeTCs MaKCUMYM TIEpBOTro mopsiaka. PaccrosHue d Mex1y aTOMHBIMH TUIOC-
KocTaMu Kpucramia 280 nM. OnpeenuTs AIUHY BOJIHbBI A PEHTI€HOBCKOI'O U3Ty4EHHUS.

Crenenp noJysipu3alMy YaCTUYHO MOJspU30BaHHOrO cBeTa paBHa 0,5. Bo ckonb pa3 oTnnyaercs Mak-
CUMaJIbHasi UHTEHCUBHOCTb CBETA, POITYCKaeMOTI'0 Yepe3 aHaIn3aTop, OT MUHUMAIbHON?

BcnenctBue nzMenenus: temepaTrypsl aOCOIOTHO YEPHOTO Tella MAKCUMYM JHEPIHH M3ITy4eHUsl cMe-
ctuics ¢ Ay = =2,4 MM Ha Ay = 0,8 MkM. Kak 1 BO CKOJIBKO pa3 M3MEHMUJIACh YHEPTreTUYECKasi CBETH-
MOCTb Tena?

JlnameTp BOJbGPaAMOBO# CLIMPAIH IEKTPUICCKON JIaMITbl HakanuBaHus pased d = 0,3 MM, [UTHHA CIU-
pamu | = 5 cm. [pu BrmodyeHun jgammbl B ceTh Hampsokennem U = 220 B uepe3 nammy teuet Tok | =
0,31 A. Haittu temneparypy 7' cnupanu. CUuTarh, 4TO MO YCTAaHOBJIIEHUH PaBHOBECHS BCE BBIACISIO-
nieecs B CHOUpaIM TEIJIO TepseTcs B BHUAE U3MydeHHs. OTHOIIEHUE SHEPreTHYEeCKHX CBETUMOCTEN
BOJIb(ppama 1 abCOIOTHO YSPHOTO Tea Juls AaHHOH Temmeparypsl K = 0,31,

Ha noBepxHocTh AMTHS MagaeT MOHOXpoMaTHueckuil ceet (4 = 310 HM). UT0OBI MpeKpaTUTh IMUCCUIO
AJIEKTPOHOB, HY)KHO TMPHUJIOKUTH 3aJCP>KUBAIOIIYI0 pa3HOCTh noTeHnuanoB U He menee 1,7 B. Omnpe-
JeTUTh paboTy BbIX0J1a A JTUTHSL.

OnpeaenuTs SHEPTUIO & Maccy M U UMITYJIbC P (OTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJHBI A =
380 HM (puoneToBas rpaHUIIa BUJUMOTO CIIEKTPA).

PenTrenoBckoe u3inyueHue ¢ ATUHON BOJHBI A = 20 M UCHBITHIBAET KOMITOHOBCKOE PACCEsTHUE MO
yIJIOM @ = 90° . Haiiti m3MeneHne A A JUIMHBI BOJIHBI PEHTTEHOBCKOTO M3JIy4E€HHUs IPU PacCesHUU, a
Takke 3Hepruro We U UMITYJIbC pe DJIEKTPOHA OTAAYH.

DJEeKTPOH, HA4YaIbHOI CKOPOCTHIO KOTOPOTO MOXKHO IpeHeOpeyb, MPOoIIeN YCKOPSIOIIYIO Pa3HOCTb 110-
ternuanoB U = 51 B. Haiitu nnmuny BosHb! ne bpoiins 4.

Ha rpaHp HEKOTOPOTO KPHCTAIa Mo yrioM ¢ = 60° K ee ITOBEPXHOCTH Na/aeT MapauleIbHBIN TydOK
AJIEKTPOHOB, JBMKYILUXCS ¢ OAMHAKOBOW CKOPOCTHIO. ONpEeneNuTh CKOPOCTh ¥ JIEKTPOHOB, €CIIU OHU
UCTIBITBIBAIOT MHTEPPEPCHIIMOHHOE OTPaKEHHE TEepBOro mopsaka. PaccrosHue d MexIy aTOMHBIMH
IUIOCKOCTSAMH KpHcTasuia paBHO 0,2 HM.

[Ipeamnonarasi, 4TO HEONPEACIEHHOCTh KOOPIMHATHI JIBHXKYIIEHCS YacTUIBI paBHA JeOpOMIeBCKOM
JUTUHE BOJIHBI, ONIPE/ICITUTh OTHOCUTEIILHYIO HEOMPEICICHHOCTh UMITYIIbca Ap/p 3TO# YaCTHIIBL.
Kunernueckas sHeprus K a/eKTpoHa B aTOME BOAOPOJA COCTaBIsAeT BelnuuHy nopsaka 10 sB. Uc-
MOJIB3Ysl COOTHOIICHUE HeompeneaeHHoCcTel [ 'ei3enOepra, OleHUTh MUHUMAJIbHBIC JTMHEHHBIC pa3Me-
pBI aTOMA.



19. Beruucnuth paanyc nepBoil opOUTH aromMa Boopoa (0OpOBCKUN palyc) U CKOPOCTh 3JIEKTPOHA Ha
9TO# opouTeE.

20. Haiiti momayro sHepruio £, BO30YkKIEHHOTO COCTOSHHS aTtoMma reaus He', ecnu mpu mepexoze B oc-
HOBHOE COCTOSIHHE 3TOT HOH MCITYCTHII ITOCIIE0BATEIbHO J1Ba POTOHA ¢ JTMHAMH BOJH A1 = 108,5 HM 1
A2=730,4 M.

7.4 MeToau4eckue MaTepHaJibl, ONpeaesonie nNpoueIypbl ONeHUBAHUS 3HAHUI,
YMEHMH, HABBIKOB, XapaKTePU3YIOLUIUX ITANbI POPMUPOBAHUA KOMIIETCHIIMA

KonTponb ocBoeHus: QUCHUIUIMHBI MpoBoauTcss B cooTBeTcTBuM C¢ I[ln Ky6l'AY 2.5.1
«Tekymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOUHAS aTTeCTAlUs O0yUYaOLIUXCsD».

Kputepuu omeHKH, H1Kkajia ONeHUBAHUS MPH BHIMOJTHEHNH KOHTPOJIbHBIX padoT

OneHuBaeTcst 3HaHUE U IOHUMAHKUE MaTepuala, CIOCOOHOCTh K €ro 0000IIEeHNI0, KPUTHU-
YECKOMY OCMBICJICHHIO, CUCTEeMaTH3allu1, aHATU3Y.

OTMeTKa «OTJIMYHO» — 33JJaHUE BBITIOJHEHO B TIOJHOM O00BEME, B JIOTUYECKUX PACCYXK-
JICHUSX TIPU PEIICHHUH 3a7a9 HEeT OIMOO0K, 3a]1a4H PEIICHbI PAIIMOHATIBLHBIM CIIOCOOOM.

OTMeTKa «XOpOoIl0» — 33/IaHUE BBHITIOJHEHO MPABWIBHO, B JIOTHYECKUX PACCYKICHUSIX
P PENICHUH 3a7a4 HEeT CYIIECTBEHHBIX OIMMOOK, HO 33/1aul PEIICHBI HePallMOHAIBHBIM CITO-
cobom, 00 AOMYyIIEHO HEe 0oJiee TBYX HECYIIECTBEHHBIX OIIMOOK.

OTMeTKa «yd0BJETBOPUTEIBHO» — 33JaHUE BBIMOJTHCHO NPABWJILHO HE MEHEE YeM
HAIIOJIOBUHY, B JIOTHYECKUX PACCYKICHHUSIX TPH PEUICHUHN 3371ad HET CYIICCTBEHHBIX OIMIMOOK,
HO JIONYIIIEHA CYIIECTBEHHAs OIMOKa B MATEMAaTHUYECKUX pacyETax.

OTMeTKa «Hey10BJIETBOPUTEIBHO0» — UMEIOTCSl CYIIECTBEHHBIC OIMMUOKH B JIOTMYECKHUX
pacCyKJICHUSX TP PEUICHUH 33]1a4 WIIA PEIICHUE OTCYTCTBYET.

Kpurepuu oueHky 3HAHMH CTYICHTOB NPHU NPOBEACHUHN TECTUPOBAHUS

[{enpr0 TECTUPOBAHMS SBIISCTCS BHISIBJICHUE YPOBHS 3HAHUH CTYJIEHTOB, OIEHKA CTETICHU
YCBOCHUS MU YI€OHOTO Kypca, CTUMYJIMPOBAHNE aKTUBHOCTH WX ITO3HABATEIIHHOU JIEATEIHHO-
CTH TIpH 00ECTICUCHUN STUHBIX TPEOOBAHMI K OIEHKE 3HAHUH.

TectoBble 3amanus mo aucuuiuinHe «DU3MKa» BKIIOYEHBI B 0a3y TECTOBBIX 3aJaHHM
«Du3uKa» B KOHCTPYKTOPE TECTOB aIalITUBHON CTPYKTYPHI TECTHPOBAHUS U UMCIOTCS B HAJIH-
yuu B LlenTpe nnpopmanmonnsix texnonoruit Kyol'AY.

OreHKa «OTJIMYHOY» BBICTABIISETCS MPH YCIOBUU MPABIJIBHOTO OTBETA CTYJ/ICHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

Or1eHKa «XOPOII0» BHICTABIISIETCS MIPH YCIOBUH MIPABMIIBHOTO OTBETA CTY/ICHTAa HE MEHEE
yeMm 70 % TECTOBBIX 3aJaHUM;

OreHKa «y/I0BJIETBOPUTEIBHO0)» BBICTABIISICTCS TIPU YCIOBUU MPABWIHBHOTO OTBETA CTY-
nenTa He menee 51 %; .

OrneHKa «HEYT0BJETBOPHUTEIbHO» BBICTABISICTCS TPHU YCIOBHH IPABHIBLHOTO OTBETA
cTyzeHTa MmeHee 4eM Ha 50 % TecTOBBIX 3aaHU.

KpnTepnn OIleHKH 3HAHUH CTYACHTOB IIPHA IIPOBCACHUH TEXHUICCKOI'0O ITMKTAHTA

TexHnYeCKU JUKTAHT IPOBOJUTCS ITOCIE U3YUYEHHUs TEKYLIEH TEMbI B Hayajle IpaKkTH4e-
cKoro 3asatus. IIpyn npoBeneHNN TEXHUYECKOTO AUKTAHTA, COCTOSILEr0 U3 ISATH BOIPOCOB HA
3HaHUE OMpeeNIeHUH, MOHATUH U (HOPMYJI OIEHKAa COOTBETCTBYET KOJMYECTBY IMPaBUIIbHBIX
OTBETOB.



Kpurepusmu ouenku pedepara siBJASIIOTCH: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BbIOOPA
MCTOYHUKOB JINTEPATYPhI, CTENIEHb PACKPBITUS CYITHOCTH BOMPOCA, COOIIOEHUSI TPEOOBAHUM K
0(hOpPMIICHUIO.

TekcT pedeparta HOMKEH COAEPKATH APTYMEHTUPOBAHHOE M3JI0KEHHE OIpPEICICHHOM
TeMbl. PedepaT nomkeH ObITh CTPYKTYypHpOBaH (10 TJIaBaM, pasjenam, naparpadam) u BKIIO-
4yaTh pa3lielibl: BBEJEHNUE, OCHOBHAS YacCTh, 3aKJIIOUEHHE, CIIUCOK UCIOJIb3YEMbIX HCTOYHUKOB.
B 3aBucumoctu OoT TeMaTuku pedepata K HEMY MOTYT OBITh 0(OPMIICHBI MPUIOKEHUS, CO-
JeprKalme JOKYMEHThI, WITIOCTPAIMH, Ta0IHUIIbI, CXEMBI U T. 1.

OreHKa «OTJIMYHO» — BBITIOJHEHBI BCE TPEOOBAaHUA K HAlMCAaHUIO pedepaTta: 0003HaUeHa
npobsieMa 1 000CHOBaHa €€ aKTyaJIbHOCTh; C/EJaH aHalu3 pa3jIMYHbIX TOYEK 3PEHHUS Ha pac-
CMaTpPUBAEMYIO MTPOOJIEMY U JIOTHYHO U3JI0’KEHA COOCTBEHHAs MO3UIHS; C(HOPMYIUPOBAHBI BbI-
BOJIBI, TEMa PACKphITa MOJTHOCTHIO, BBIACpXKaH 00BEM; COONMIONEHBI TPEOOBaHUS K BHEUTHEMY
0hOopMIICHUIO.

OrneHka «X0po1o» — OCHOBHbIE TpeOOBaHUS K pedepary BBIIOJHEHBI, HO MPU 3TOM J0-
MYyILIEHbl HEOUETHl. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B U3JI0)KEHUU MaTepHalia; OTCYTCTBY-
€T JIOTUYECcKasi MOCJIEA0BATEIbHOCTh B CYXXJICHUAX; HE BbIAEpKaH 00BEM pedepaTa; UMEIOTCS
yIyueHust B 0QOpMICHUH.

O1eHKa «y10BJIETBOPUTEIbHO0» — UIMEIOTCS CYLLIECTBEHHBIE OTCTYIJICHUS OT TPEOOBaHUI K
pedepupoBanuto. B yacTHOCTH: TeMa OCBEIIECHA JIMIIb YACTUYHO; AOMYIIEHbI (DaKTHUECKHE OIINO-
KU B COJIEpKaHUU pedepara; OTCYTCTBYIOT BBIBOBI.

OneHka «HeyJA0BJIeTBOPUTEIbHO» — TeMa pedepara He pacKphiTa, OOHAPYKUBACTCS
CYIIIECTBEHHOE HEMOHUMAaHHE MPoOIeMbl K pedepaT He MPEACTaBIICH.

Kpurepuu ouenku 1oxkjiaga

OueHuBaeTcsi 3HaHHME MaTepHalia, CIIOCOOHOCTh K €ro OOOOIIEHUI0, KPUTHYECKOMY
OCMBICJICHHIO, CHUCTEMAaTH3allii, YMEHNE aHAIM3UPOBATh JIOTHUKY PaCCyKIEHUI M BhICKA3bIBa-
HU, HABBIKH IMyOJWYHON peuu, apryMEHTAIUH, BEJACHUS TUCKYCCHH U TTOJEMHUKH, KPUTUIECKO-
ro BOCHIPUATHUS UHPOPMAIUH.

OrneHka «OTJIMYHO» CTAaBUTCS, €CIU CTYACHT MOJHOCTHIO YCBOMJI YYEOHBIN Marepual;
IPOSIBIISICT HABBIKM aHajin3a, 0000IIeHUs, KpUTHUYECKOTO OCMBICIEHUS, MyOIMYHOM peun, ap-
IYMEHTAIMH, BEJCHUS IUCKYCCUU U MOJIEMUKH, KPUTHUECKOIO BOCHPUATUS UHPOpMAIUU; Ma-
TEpHUaJl W3JI0)KEH TPaMOTHO, B ONPEJECICHHOM JIOrMUECKOH MOCIeA0BaTEIbHOCTH, TOUYHO HC-
MOJIb3YETCSl TEPMUHOJIOTHS; MOKAa3aHO YMEHHE WILIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU NPUMEPAMHU, PUMEHATh UX B HOBOM CHUTYyallMM; BBICKA3bIBaTh CBOIO TOUKY 3pe-
HUS; TIPOJAEMOHCTPUPOBAHO YCBOECHUE paHEee M3yUYEHHBIX COMMYTCTBYIOMINX BOIIPOCOB.

OreHKa «XOPOII0» CTABUTCS, €CIIM OTBET yJOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha
OIICHKY «5», HO TPU 3TOM MMeEET OJWH U3 HEIOCTATKOB: B YCBOEHUH Y4eOHOTO MaTepuana Jo-
MyIIEeHbl HeOOIbITNE MPOOEIbl, HE MCKA3MBIIKE COACPKAHUE OTBETA; MOMYIICHB OJUH — JBa
Hejo4yeTa B (JOPMUPOBAHUN HABBIKOB MYOJIMYHON peyH, apryMEHTAIlUU, BEIEHUSI TUCKYCCUU U
MOJIEMUKH, KPUTHUECKOTO BOCTIPUSATHS HHPOPMAITUH.

OreHKa «y10BJI€TBOPUTEIbHO)» CTABUTCS, €CJIM HEMOJIHO WM HEMOCIeI0BaTeIbHO pac-
KPBITO COJIep:KaHnEe MaTepHala, HO TIoKa3aHo o0liee MOHMMaHue BOIPOca U MPOJEMOHCTPUPO-
BaHbl YMEHHUS, JOCTAaTOYHbIE ISl JaJIbHEHIIETr0 YCBOEHUSI MaTepualia; UMeNUCh 3aTpyIHEHUs
WIA JOMYIIEHbl OMIMOKU B OMPEICIICHUU MOHSATUHN, UCIONb30BAHUM TEPMHUHOJIOTHH, UCIPaB-
JICHHBIE TIOCJI€ HECKOIBKUX HABOSIINUX BOIIPOCOB.

OreHka «Hey/10BJIeTBOPUTEIbHO» CTABUTCS, €CIIU HE PACKPBITO OCHOBHOE COJIEpIKaHHE
y4eOHOro MaTepuaa; 0OHapy>KeHO He3HAHUE WM HeTIOHUMaHue OONbIIeH Wik HanboJiee Bax-



HOI yacTH y4eOHOTo MaTepuaia; JOMyIIeHbl OIMOKY B ONPEIEICHUN MTOHITHMA, IPH HUCTIOIb30-
BAHUU TEPMHUHOJIOTUH, KOTOPBIE HE UCIPABJIIEHBI MOCJIE HECKOJIBKUX HABOASIIUX BOIPOCOB; HE
chopMHUpPOBAHBl YMEHHUS M HABBIKM MyOJUYHOW pedd, apryMEHTallMd, BEJEHUS JUCKYCCUU U
MOJIEMUKH, KPUTUYECKOTO BOCIPUSITHS HHPOPMALIHH.

Kpurtepun ouneHKH 3HAHMH CTyJeHTA NPH BBINOJHEHHH JAa0OPATOPHOH pPadoOThHI:
OLICHUBAETCS 3HAHUE TEOPETUYECKOI0 MaTepuaia, 3HaHUE METOAUKHU MMPOBEACHUS IKCIIEPUMEH-
Ta, yMeHHE paboTaTh ¢ Ja0OpPaTOPHBIM OOOPYAOBAHHEM M TPHOOpPAMH TP COOITIOACHUN TEX-
HUKH 0€30M1aCHOCTH.

OueHka «OTJIMYHO» CTaBUTCS NPHU HAMYUU HOJHON TEOPETUUYECKON M MPAKTUYECKOM
TOTOBHOCTH K IPOBEJICHUIO OIBITHBIX U3MEPEHUN, 00pabOTKE U aHAIN3y MOJYyUYEHHBIX PE3yJib-
TATOB U BBINIOJHEHUH BCEX 3aJaHUI B ITOJIHOM 00bEME.

OneHKa «XOpoLI0» CTaBUTCS, €CJIM UMEETCS TEOPETUUECKAs U MTPAKTUYECKAsI TOTOBHOCTb
K IIPOBEACHUIO SKCIIEPUMEHTA, HO 3a/1aHMSI BBIIIOJIHEHBI C HEKOTOPBIMU HEJIOYETAMM.

OneHKa «yA0BJIETBOPUTEIBbHO» CTABUTCS, ECIIM UMEIOTCS HEOYETHI B TEOPETUUECKON U
IIPaKTUYECKON MOATOTOBKE K IPOBEIAECHUIO SKCIEPUMEHTA, 3a/1aHKs BBINIOJHEHBI HE B IIOJHOM
o0Beme.

OueHka «Hey10BJIeTBOPUTEIBLHO» CTABUTCS IIPU OTCYTCTBUU TEOPETHUECKOW U MPAKTH-
YECKOM MOJATOTOBKM K IMPOBEACHUIO AKCIIEPUMEHTA, NPHU BBINOJIHEHUH 3aJaHUN JOIMYIICHBI
rpyOble OIINOKHU.

Kpurepuu oieHk# npu npoBeeHUM IK3aMeHa:

DK3aMeH SIBISIETCS UTOTOBOM (OpMOM OleHKH 3HaHui. [IpoBoAMTCS B 3aJaHHBIN CPOK,
corjacHo rpaduky yuyeOHOro mpoiiecca. IK3aMeH MpoxoauT B opMe codeceoBaHus 1Mo Ouie-
Ty. Kaxapiii Ouier BKIIOYaeT ABa TEOPETUUECKUX BOIpoca U ojHY 3anauy. [Ipu BbicTaBieHUn
OILICHOK YYUTBIBAETCS YPOBEHb MPUOOPETEHHBIX 3HAHUI, YMEHUN U HABBIKOB CTYJICHTA.

OneHka «OTJIMYHO» BBICTaBIsETCS 00ydaroleMycs, KOTOpbIii 00Ja1aeT BCECTOPOHHU-
MU, CUCTEMATU3UPOBAHHBIMU M TITyOOKHMMH 3HAHMSIMU MaTepuana y4yeOHOW MporpaMmsbl, Biia-
JEIOIEMY Pa3HOCTOPOHHMMHM HaBbIKAMU M TMPUEMAMH BBIOJTHEHUS NPAKTUYECKUX padoT,
YCBOMBLIEMY OCHOBHYIO M O3HAKOMHUBILEMYCS C JONOJHUTENBHON JINTEPATypOi, PEKOMEH0-
BaHHOW y4eOHOM IporpaMMoH.

Ouenka "Xopomo" BBICTABISETCA CTyAEHTaM, MOKA3aBIINM CUCTEMAaTHUYECKUN XapaKTep
3HaHUN MO JAMCLMIUIMHE, BIAJCIONIEMY HEOOXOAUMBIMU HaBbIKAMU U MPUEMaMH BBITOJHEHUS
OPaKTHYECKUX paboT, yCBOMBIIEMY MaTepuand OCHOBHOM JHTEpaTypbl, PEKOMEHJIOBAaHHOU
y4eOHOH POrpaMMON.

Ornenka "ya10B/1eTBOPUTEIbHO" BBICTABISETCS CTYJEHTY, OOHAPYKUBILIEMY 3HAHUS OC-
HOBHOT'O y4€OHO-IIPOTPaMMHOTO MaTepuaia B 00bemMe, HEOOX0AUMOM JIJIsl TalibHeHIIe yueobl
U TpeacTosieid padoThl MO CIEIUATbHOCTH, CIPABISIONIMNACS C BBIIOJHECHUEM 3aJlaHul,
IIPEIYCMOTPEHHBIX IPOTPAMMOM, 3HAKOMOMY C OCHOBHOM JIUTEPATYPOU, PEKOMEHIOBAHHOU
IPOrpamMMOii, HO JOMYCTUBILKUM TMOTPEIIHOCTH B OTBETE HA YK3aMEHE U MPH BBIMIOJHEHUHU dK3a-
MEHAIIMOHHBIX 3aJIaHUMN.

OueHka "Hey10BJIETBOPUTEIBHO'" BBICTABISETCA CTYACHTY, OOHAPYXKUBLIEMY MPOOEIIbI
B 3HAHUSAX OCHOBHOTO y4e€OHO-IIPOrPaMMHOTO MaTepuania, JAOMYCTHUBIIEMY MPUHIMIIUAIBHBIC
OIIMOKY B BBINOJIHEHUHU MPEIyCMOTPEHHBIX Mporpammoi 3aaanuidl. OueHka "HeyI0BIETBOPU-
TENbHO" CTaBUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOAOJLKUTH 00y4YeHHE WU MPUCTYNHUTh K
po(hecCHOHANBHOM JEATENBHOCTH 110 OKOHYAHUH By3a 0€3 OMOJHUTENbHBIX 3aHATUN MO CO-



OTBETCTBYIOLIEH TUCLUIUIMHE.
8 IlepeyeHb OCHOBHOI M IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI
OcHoBHasi yueOHas quTEpaTypa

1. Tpodumona T. . Kypc dusuku : yue6. mocobue /T.U. Tpodpumosa. — 7-e uzsa., crep. —
M.: Beicm. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. — 408 »k3.

2. TamumeikoBa-bymkesuu .M. ®usuka. Yacte 1. Mexanuka. MonekynsapHas pusnka u
TEPMOIUHAMHUKA. DJISKTPHUCCTBO U MAarHETU3M [DNEKTPOHHBIN pecypc]: yueOHuk/ Tar-
abikoBa-bymkesny .M. DnekTpoH. TeKCcTOBbIE AaHHbIe. — MuHCK: Bpinmiimas mkona,
2014. — 304 c. — Pexum poctyma: http://www.iprbookshop.ru/35562. — 3BC
«IPRbooksy, mo mapoutto.

3. TanuibikoBa-bymikeBuy M.M. ®@usnka. Yacts 2. Ontuka. KBantoBas ¢usuka. Ctpoenue
u ¢Gu3MUECKHEe CBOWCTBA BEIIECTBA [DJIEKTPOHHBIN pecypc]: yueOHuk/ TamuibikoBa-
bymkeBnu M.M. —-OneKkTpoH. TeKCTOBbIE TaHHbIe.— MuUHCK: Bpinaiimas mkoina, 2014. —
232 c. — Pexxum moctyna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks», o ma-
POJIIO.

JlonoJiHUTeIbHASL YUeOHAasl JTUTepaTypa

1. Hemumguenko, B.1. ®usuka : yaeOnuk / B.W. Jlemuauenko, U.B. Jlemuguenko. — 6-¢
u3n.,nepepad. u non. — Mocksa : UHOPA-M, 2016. 581 c.

—Pexxum nocrtyma https://new.znanium.com/]. — (Briciee obpa3oBanue: bakanaBpuar).—
ISBN 978-5-16-010079-1 (print) ; ISBN 978-5-16-101800-2 (online). — Tekct: amek-
tpouubiii. — URL: http://znanium.com/catalog/product/469821.

2. ®usuka : yue6. mocobue / A.B. Unpromonok [u ap.]. — Munck : HoBoe 3Hanue ; MockBa
: UHOPA-M, 2013. — 600 c. — (Briciiee 06pa3zoBanue).

— ISBN 978-985-475-548-9 (HoBoe 3nanue); ISBN 978-5-16-006556-4 (MHDPA-M). —
Tekct: anekrponnsid. — URL: http://znanium.com/catalog/product/397226 .

3. Huxepos B.A. ®usuka. CoBpeMeHHBIN Kypc [DIeKTPOHHBIN pecypc]: yueOonnk/ Hukepos
B.A.— DnekTpoH. TekctoBbie AaHHbie.— M.: JlamkoB u K, 2016.— 454 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/14114 .

— BOBC «IPRbooksy 1mmo mapoio.

9 Ilepeuenb pecypcoB MH(OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOW CeTH
«HTEepHET»

[Tepeuens ObC
HaumenoBaHnue pecypca TemaTuka
Znanium.com YHuBepcanbHast
IPRbook YHuBepcanbHas
N3natennctBo «JIaHb» YuuBepcaibHas
Hayunas snexrponnas 6ubnuoreka eLibrary (PUHLI), Science Index VHuBepcanbHas
O6pazoBarenpHbIi TopTasr Kyol'AY YHuBepcabHas



http://www.iprbookshop.ru/35562
http://znanium.com/catalog/product/397226
http://www.iprbookshop.ru/14114

Onextponnsiii Karamor oubanorexkn Kyol'AY YHuBepcabHas

«ITOJITTPEI» [Tepuonnueckue u3nanus
(0630p CMN)
HOb (HammonanbHast 3JeKTpOHHAS OHOIMOTEKA) YHuBepcaipHas

— pEKOMEHyeMbIe HHTEPHET CAMTHI:
1. ba3sl JaHHBIX, HHGOPMAIITMOHHO-CIIPABOYHbIC M MIOMCKOBBIC cucTeMbl -http://ru.wikipedia.org
2. Bce s crynenTa [ QaekTpoHHBIH pecype]: Pesxxum noctyma: https://www.twirpx.com.
3. OOpazoBaTenbHbIN BUIeONOpTan [DIEKTPOHHBINA pecypc]: Pexxum noctyna:
http://univertv.ru/video/fizika/.

4. Marepuansl nopraia «OTKpbeITOe 00pa3oBaHue» [DNEKTPOHHBIN pecypc]: Pexum moctyna:
http://openedu.ru.

5. Hayunas snextponnas 6ubmuorexka Www.eLIBRARY.RU

6. OOpazoBarensHbiii moptan Kyol'AY [Onektponnsiii pecypc]: Pexum nmoctyma:
http://edu.kubsau.local

7. ®denepanbhblii moptan «Poccuiickoe odpazoBanuey. -http://www.edu.ru/

8. denepanbHbIii mopran «MmkeHepHoe oOpa3zoBanuey. -http://www.techno.edu.ru

9. ®enepanbHbIi GoH yueOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-index.html.

10 MeToauyeckue yka3aHusl JJIs1 O0OYYAIOIIUXCSA 1O OCBOEHHIO JTUCIIH-
MJIMHBI

1. MexaHuKa: METOJIMYECKUE YKa3aHUS K BBITTOJHEHHUIO JJA0OPATOPHBIX paboT O Kypcy Gpu3u-
ku /cocT. AnekcanapoB b. JI., ITuns FO.1O., Bepounkas C. B. — Kpacronap: KyoI'AY, 2006. —
67 ¢. — Pexxum noctyna: https://yadi.sk/i/rZ5NzfovCRijQA.

2. MonekynspHas (pu3HMKa ¥ TePMOJMHAMUKA: METOJNYECKUE yKa3aHus K T1aO0paTopHBIM pabo-
TtaM 1o kypcy ¢usuku / coct. Konecuukosa T.I1., CaBenko A.B., Bepounkas C. B. u op. —
Kpacnomap: KyoI'AY, 2012. —75 c. — Pexxum nocrymna: https://yadi.sk/i/FyrKGjunKTagdQ.

3. DIEeKTPUYECTBO: METOINYECKUE PEKOMEHIAINH K JJa0OpaTOPHBIM paboTam Mo Kypcy HU3HKU
/ coct. Konecuuxona T.I1., Jlaitbosa JI.A., PaznoBan O.H. u ap.

— Kpacuomap: KyoI'AVY, 2016. —72 c. — Pexxum gocryma: https://yadi.sk/i/ns-sNhOHtEUfCA.
4. Orrruka: madoparopusiii mpakTukyM /coct. Konecankona T. I1., Pasnosan O. H., beprmrxkas I @. u
1p. — Kpacromap: Kyol'AY, 2017.— 110 ¢. — Pexxum noctyma: https://yadi.sk/i/oogwU_zmh6fGow.

11 IlepeyeHnb WHGOPMANMOHHBIX TEXHOJOTHH, MCHOJIb3YEeMbIX MPH OCY-
IIECTBJCHUH 00pa30BaTEJBbHOIO MpoOLEcca MO0 AMCUMILUIMHE, BKJIKYas mepe-
YeHb NPOrPAMMHOI0 00ecneYeHUss U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NudopmarimoHHbie TEXHOJIOTHH, HCTIOIB3YEMbIE TIPH OCYIIECTBICHUN 00pa30BaTEILHOTO
mpoiiecca o AUCITUIUIMHE TTO3BOJISIOT: 00ECIIEYUTh B3aUMOJIEHCTBIE MEXTy YIaCTHUKAMU 00-
pa30BaTEIBHOTO MPOLIECCa, B TOM YHCIIE CHHXPOHHOE U (MJIM) aCUHXPOHHOE B3aHMOJEHCTBUE
nocpeacTBoM cetu «MHTepHeT»; PUKCHpoBaTh X0 00pa30BaTEIBHOIO MpOIEcca, Pe3yIbTaTOB
POMEKYTOUYHOM aTTECTAllMy MO AUCIUIUIMHE U PE3YJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOM Mpo-
rpaMMbl; OPTraHU30BAThH MPOIIECC 00pa30BaHUs MyTEM BU3yaIM3allMU U3y4aeMou HH(opManuu


http://ru.wikipedia.org/
https://www.twirpx.com/
http://univertv.ru/video/fizika/
http://openedu.ru/
http://www.elibrary.ru/
http://edu.kubsau.local/
http://www.edu.ru/
http://www.ido.edu.ru/ffec/econ-index.html
https://yadi.sk/i/rZ5NzfovCRijQA
https://yadi.sk/i/FyrKGjunKTaqdQ
https://yadi.sk/i/ns-sNh0HtEUfcA
https://yadi.sk/i/oogwU_zmh6fGow

MIOCPEAICTBOM HCIIOIB30BAHMS MPE3EHTAIMM, YIeOHbIX (PUIBMOB; KOHTPOJIUPOBATH PE3YIbTATHI
00y4Y€eHHUs1 HA OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

11.1 IlepeyeHb JULEH3UOHHOTO MMPOTPAMMHOI0 00ecneYeHmst

Ne HaumenoBanue Kparkoe onucanue
1 Microsoft Windows OmnepanyoHHas CHCTEMA
2 Microsoft Office (Bxmrouaer Word, Ex- [Maket 0(hUCHBIX MPHIIOKECHUI

cel, PowerPoint)

3 Cucrema TectupoBanust INDIGO TectupoBanue

12. MaTtepuajibHO-TeXHUUYECKOE o0ecrieyeHne O0y4yeHUs1 MO0 JUCHUILUIMHE J1JIs

Jgun ¢ OB3 u unBanaoB

BxonHas rpynna B riaBHBINA y4eOHBIN KOpIyc 000pyA0BaH MaHIycoOM, KHOIIKOI BbI30Ba, TAKTHJIbHBIMU
TaOJIMYKaMH, OMIOPHBIMU MOPYYHSIMHU, NPEAYNPEKTAOUMMI 3HaKaMH, JOCTYIHBIM PacIIMPEHHBIM BXOJIOM, B
KOpITyCE €CTh CIlelMaIbHO 00OpyaoBaHHas caHUTapHas KomHarta. [[ns mepemeunienus nuanuaos u JIOB3 B
MIOMEILICHUU HMMEETCA NEPEABMKHOW T'YCEHUYHBIM CTyneHbKoxoa. Koprmyc  oOcHaleH NpOoTUBOMOKAPHOM
3BYKOBOH M BU3YaJbHOM CUTHAIU3AIUEN

Ne | HaummenoBaHne y4eGHBIX HaumenoBanue nomemeHui s Anpec (MECTOMOI0)KEHNUE) TTOMEIIECHUH
n/m MIPEIMETOB, KYPCOB, MIPOBEICHUS BCEX BHIOB YUEOHOM JUTS TIPOBENICHHS BCEX BUAOB YUeOHOU
JUCHIUTUIAH (MOTyJIeH), JeSITeIBHOCTH, TPEITyCMOTPEHHOM NeSITeBHOCTH, TIPEyCMOTPEHHOMN
MIPAKTUKH, HHBIX BHUJIOB Y4eOHBIM IDTAHOM, B TOM YHCIIE y4eOHBIM IDTaHOM (B cirydae
y4eOHOH eI TeTbHOCTH, TTOMEIICHUS JIJIsI CAMOCTOSATEIIEHON peanu3anmuu 00pa3oBaTeIbHOMN
MPEIYCMOTPEHHBIX YUeOHBIM | pabOTHI, C YKa3aHHWEM MEepEeyHs] OCHOBHOTO HpOTpaMMEI B ceTeBoil (opme
TJIAHOM 00pa30BaTENHHOM obopynoBaHus, yaeOHO-HATTISAHBIX JIOTIOJTHUTEILHO YKa3bIBAETCS
NIPOTPaMMBbI MocoOuit ¥ UCTIONIB3YEMOT0 IIPOTPaMMHOT0 HaVMEHOBAaHHUE OPraHU3allH, C
obecrneueHus KOTOPO¥ 3aKJTI0UEH JOTOBOD)
1 2 3 4
1 |®usmka [Tomemenune Ne221 I'VK, mtomanp —

101m?; mocaiouHbIX MecT — 95; yaeOHas
ayJAMTOPHUS JUIS IPOBEACHHS 3aHATHI
JIEKIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOTO THIIA, IJIS
CaMOCTOATENLHOM PabOThI, KypCOBOTO
MPOEKTUPOBAHMS (BBITOJHEHUS KYPCOBBIX
paboT), rpyNIOBBIX U MHAWBUIYaIbHBIX
KOHCYJIbTAllMH, TEKYIIEro KOHTPOJIS U
MPOMEXXYTOYHOI aTTECTAIMU, B TOM YHCIIe
JUIs1 00YYArOLIUXCS ¢ MHBAIMIHOCTBIO U
OB3 350044, KpacHogapckuii Kpa, T.
crenratn3upoBaHHas Meoens (yaebHas Kpacnonap, ya. um. Kanununa, 13
JIOCKa, yueOHast MeOenb), B T.4 JIs
oOyyaromuxcst ¢ *HBaIHAHOCTHIO 1 OB3;
TEXHUYECKHE CpeicTBa 00ydeHUs, HAOOPEI
JIEMOHCTPAIMOHHOTO 000pYA0BaHUS U
y4eOHO-HaTISITHBIX TocoOuit (HOYTOYK,
MPOEKTOP, SKpaH), B T.4 1JIs 00ydaromuxcs
¢ nHBanuaHocThIo H OB3;
nmporpaMMHOe obecrieueHue: Windows,

Office.

TTomemenne Nel14 300, miomans —




43M?; mocalouHbIX MecT — 25; yueOHas
ayIUTOPHS U IPOBEACHUS 3aHATUI
CEMUHAPCKOTO THIIA, IS
CaMOCTOATEIBHON PabOTHI, KypCOBOTO
MPOEKTHPOBAHHUS (BBIOIHEHHS KypCOBBIX
paboT), TPYNITOBBIX U MHIUBUIYAITBHBIX
KOHCYJIbTAaIlNH, TEKYILETO KOHTPOJIS U
MPOMEXXYTOYHO aTTeCTAIMH, B TOM YHCIIe
JUIs1 00yYaroUTUXCs C MHBAIMIHOCTBIO U
OB3
crienuaa3upoBaHHas Medenp (yueOHast
JIOCKa, yueOHast MeOelTb), B TOM YHUCIIE IS
00yuaromuxcs ¢ HHBAIUIHOCTHIO 1 OB3

13. OcoOennocTu opranusanuu ooy4enus jun ¢ OB3 u unBanna0B

Jlnst maBanuaoB u smi ¢ OB3 MokeT U3MEHAThCsl 00BEM TUCIUILIUHBI (MOJYJIsl) B Hacax,
BBIJICIICHHBIX Ha KOHTAKTHYIO pab0Ty 0Oydaromerocs ¢ mpemnoaaBaTesneM (1o BUAaM y4eOHBIX
3aHSATUHA) U HA CaMOCTOSITENIbHYIO paboTy oOyuwaromierocst (Ipy 3TOM HE YBEJIUYUBACTCS
KOJIMYECTBO 3a4€THBIX €/IMHUII, BBIJICIICHHBIX HA OCBOCHUE JUCITUIUIMHBDI).

@DOH/IbI OLICHOYHBIX CPEJICTB AN TUPYIOTCS K OTPAHUYCHUSM 3/I0POBbSI U BOCIIPUSTHUS
uHbopMaIu 00yJarOIIMMHUCS.

OcHoBHBIE (DOPMBI TIPEJICTABIICHUS OIIEHOYHBIX CPEJCTB — B IMeYaTHOM (opme uiu B
dbopme PIEKTPOHHOTO TOKYMEHTA.

DopMBbI KOHTPOJIA U OLICHKHU Pe3yJIbTATOB 00y4eHus1 HHBAIMA0B 1 jui ¢ OB3

Kareropun ®opma KOHTPOJIS M OLIEHKU PE3yIbTaTOB 00yUeHuUs
CTYJIEHTOB C
OB3 u
VHBAJIATHOCTBIO
C napywenuem — yCTHas TpPOBEpKA: JHCKYCCHM, TPEHWUHIH, KpYIVIbIE CTOJIBI,
3peHuUs cobeceZI0BaHUsl, YCTHBIE KOJJIOKBUYMBI U JIp.;

— € HCIOJNBb30BaHHEM KommbloTepa W crenuansHoro I1O: pabora ¢
9JIEKTPOHHBIMH ~ 00pa30BaTEeNIbHBIMU  pecypcaMH, TECTUPOBAHHE,
pedeparbl, KypcOBblE€ MPOEKTHI, IUCTAHIIMOHHBIE (QOPMBI, €CIu
MO3BOJISIET OCTPOTA 3PEHUS - Tpaduueckue paboTsl U Ip.;

IIPY BO3MOXKHOCTH MUChbMEHHAsI IPOBEPKA C UCIIOIb30BaHUEM pelbeHO-
TOUEYHOM cucteMsl bpaiiis, yBenuyeHHoro mpudra, HCIOIb30BAHUE
CHeIHabHBIX TEXHUYECKUX CPENICTB (TUPIOTEXHUUECKUX CPEJICTB):
KOHTPOJIbHBIE, rpaduueckue paboThl, TECTUPOBAHUE, TOMALITHHUE 3aJaHUs,
Jcce, OTUETHI U JIp.

C napywenuem — THUChbMEHHAs TMPOBEpKa: KOHTPOJIbHBIE, Trpaduueckue padoTHI,
cnyxa TECTUPOBAaHWE,  JIOMAIIHWE  3aJaHdsi,  3Ccce,  IUChbMCHHBIC
KOJUUIOKBUYMBI, OTYETHI  JIp.;

— ¢ WCIONB30BaHMEM KOMIbIOTEpa: paboTra ¢  DIEKTPOHHBIMH
o0pa3oBaTeNbHBIMH PECYpCaMu, TECTUPOBaHUE, pedepaThl, KypCOBHIE
MPOEKTHI, rpadudecKkue padoThl, TUCTAHIIMOHHBIE ()OPMBI U JP.;

npu BO3MOJXHOCTH YCTHAA IMPOBCPKaA C UCITOJIB30BAHUCM CIICHUATIbHBIX
TEXHUYECKHUX CPEJICTB (ayTUOCPENCTB, CPEICTB KOMMYHHUKAIINH,
3BYKOYCHJIMBAIOLLIEHN anmnapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIBI, COOECEeIOBAHMUS, YCTHBIE KOJUTOKBUYMBI U JIp.




C Hapyuernuem — IHHUCBMCHHAas IMPOBEPKA C UCIIOJIB30BAHUCM CIICIHAJIBHBIX

ONnoOpHO- TEXHUUYECKUX CPEZCTB (ampTEpHATUBHBIX  CPEACTB  BBOJAA,
08U2aMeNbHO20 yIOpaBlIeHUS KOMIIBIOTEPOM U Jp.): KOHTpPOJIbHBIE, Tpaduyeckue
annapama paboThl, TECTUpOBaHHME, JOMAIIHUE 3aJaHHs, O3CCE, NHUCHhMEHHBIC
KOJUIOKBUYMBI, OTYETHI U JIp.;
— yCTHas IIPOBEpPKA,  C MCIOJIb30BAHUEM  CIIELUAIbHbBIX

TEXHUYECKHUX CPEICTB  (CpeACTB  KOMMYHHUKAIMM):  TUCKYCCHUH,
TPEHHUHTH, KPYTJIbIE CTOJBI, COOECEOBAHMS, YCTHBIC KOJUIOKBHYMBI U
ap.;
C UCIOJIb30BAaHUEM KOMITbIoTepa U crieruanbHoro [10 (asibTepHaTHBHBIX
CpEICTB BBOJAa U yIpaBJICHUS KOMIIBIOTEPOM H JIp.): paboTta ¢
ANEKTPOHHBIMU 00Pa30BATEILHBIMH PECYPCAMH, TECTHPOBAHUE, pedepaThl,
KYPCOBBIE MPOEKTHI, TpadudecKue paboThL, AUCTAHLIMOHHBIE (POPMBI
MPEANOYTUTEIbHEE O0YJAIOIIUMCS, OTPAHUYCHHBIM B TIEPEJIBIXKEHUH H JIP.

Ajgantaunus npouexaypsl NpoBeaeHUs MPOMEKYTOUHOM aTTeCTAIUMU JJIsI
uHBaJIua0B u aul ¢ OB3:

B xozne npoBeneHuss npoOMeEKyTOYHON aTTECTAUMU IPEyCMOTPEHO:

- OpeIbsBICHUE OOYyYaroIIMMCs IMEYaTHbIX U (WJIM) BJIEKTPOHHBIX MaTepHalioB B
dbopmax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 310POBbS;

— BO3MOYKHOCTh IOJIb30BaThCS HWHAMBUAYAJIbHBIMU YCTPOMCTBAMHU M CPEACTBAMH,
MO3BOJISIONIMMHU aAalTUPOBATh MaTEpPHUaIIbl, OCYIIECTBIATh MPUEM U Niepeaady HHPOPMALIUH C
Y4E€TOM UX UHAUBUAYAJIbHBIX OCOOEHHOCTEM;

- YBEIMYEHHE MPOJODKUTEIBHOCTH IPOBEICHNS aTTECTALNN;

- BO3MOXKHOCTh IPHUCYTCTBHUSI aCCUCTEHTa U OKa3aHHUs UM HEOOXOJUMOW MOMOIIU
(3aHATH pabovee MeECTO, NEPEeIBUTaThbCs, NPOYUTaTh U OPOPMHUTH 3ajaHUE, OOIIATHCS C
npenojaBarTesieM).

DopMbI TPOMEKYTOUHOM ATTECTALMU JJIs1 MHBATHAOB U Jull ¢ OB3 HOJDKHBI  yUMTHIBATH
WHIUBUIYAJIbHBIE W TCUXO(PU3NYECKHE OCOOEHHOCTH OO0Yy4arollerocs/o0yqyaroumxcs 1o
AOIIOIT BO (yctHO, mMChMEHHO Ha Oymare, NMUCBMEHHO Ha KOMIIbIOTEpe, B Qopme
TECTUPOBAHUS U T.I1.).

CrneunajbHble YCJI0BUS, 00ecniedyuBaeMble B poliecce NpenoaaBaHus
JTUCHHUILINHBI

CTyneHThl ¢ HapyUICHUSIMHA 3PEHUS

- IpeoCTaBlIeHUe 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
¢dopmaTe, MO3BOJSIOLIEM MEPEBOIUTH IUIOCKONEUATHYI0 HMH(GOPMALMI0O B ayIUalbHYIO WU
TaKTUIBHYIO (popMy;

— BO3MOXXHOCTh ~ HCIIOJBb30BaTh HMHIMBHUIYyaJbHBIE YCTPOICTBA M  CPEACTBA,
MO3BOJIAIOIIME alallTUPOBATh MaTEepHabl, OCYIIECTBIATh MpUEM U mepenady MHGOpMauu ¢
y4ETOM MHJIMBUAYAIbHBIX OCOOEHHOCTEH U COCTOSHUS 37J0POBbS CTYACHTA;



- MPEAOCTaBICHNE BO3MOXHOCTH MPEIKYPCOBOIO O3HAKOMIICHHSI C COAEPKAHUEM
y4eOHOM AUCHUIUIMHBI U MaTepuajoM II0 Kypcy 3a cu€T pa3MelleHHs HH(popMaluyd Ha
KOPIIOPaTUBHOM 00Pa30BaTEIbHOM OPTAJe;

- HCIIOJIb30BaHNE YETKOTO M YBEJIMYECHHOTO IO pasMepy Impudra u rpapuieckux
00BEKTOB B MYJIbTUMEIUHHBIX MTPE3CHTAINAX;

- WCIIOJIb30BAHUE HWHCTPYMEHTOB  «JIyMa», «IPOXKEKTOp» TMpu  padbore ¢
MHTEPAKTUBHOM JJOCKOWU;

- 03BYYMBaHHUE BU3YyaJbHON MHGOPMAIIMU, MPEACTABICHHON 00ydYaronuMcs B XOJe
3aHITHH;

- oOecricueHUE  pa3JaTOYHBIM  MaTepUalioM, AYOIUpYyHOIUM  HH(pOpMaIuio,
BBIBOJIUMYIO Ha IKPaH;

- HaJu4yue TOAMUCENH W OMUCAaHMSI Y BCEX HCMOJB3yeMBIX B Ipoliecce OOydeHUs
PHUCYHKOB M MHBIX T'pauuecKuX OOBEKTOB, UYTO JAET BO3MOXKHOCTH NMEPEBECTH MUCHMECHHBIM
TEKCT B ayAUaJIbHBIN,

— obecricueHHEe 0CO0OTO PEUEBOTO pEXKHUMa IMPENOJaBaHUs: JICKIHH YHTATCS
I'POMKO, pa300pUYMBO, OTUETIMBO, C TAay3aMH MEXIy CMBICIOBBIMU OJoKaMu HHGpOpPMAIUH,
obecrnieunBaeTCs MHTOHUPOBAHUE, TOBTOPEHUE, aKIIEHTUPOBAHUE, TPOPUIAKTHKA PACCEUBAHUS
BHUMAaHUS;

- MUHUMH3ALUSI BHEIIHET0 IIymMa MW OO0ecleyeHue CHOKOMHOW ayAuanbHOU
00CTaHOBKH;

- BO3MOYKHOCTh BECTH 3allich ydeOHOUW MHOOpPMALMKM CTYACHTaMH B yJIOOHOM s
HUX (Qopme (ayamalibHO, ayAHMOBH3YallbHO, Ha HOYTOyKe, B BHJIE IIOMETOK B 3apaHee
MOATOTOBJIEHHOM TEKCTE);

- YBEIIMYEHHUE JOJM METOJIOB COITMAIBLHON CTUMYNSAIMU (oOpalieHne BHUMAaHMS,
anesuIsIus K OTPaHUYCHUSIM 110 BpEeMEHU, KOHTAKTHBIE BUJIBI PabOT, IPYNIOBLIC 3aJaHUs U Ap.)
Ha MPaKTUYECKUX U Ja0OPaTOPHBIX 3aHATHSIX;

MUHUMU3UPOBAHUE 3aJaHuM, TPEOYIONIMX aKTUBHOTO MCMOJb30BAHUS 3PUTEIBHON MaMsTH U
3pUTEILHOTO BHUMAHUS,

MPUMEHEHHUE MOATAIMHOM CHCTEMbI KOHTPOJIS, 00JIee YacThli KOHTPOJIb BBIMOJHEHUS 3aJaHUN
JUISL CAMOCTOSITeITbHOM PaOoTHI.

CTyZleHTbI C HApyLIEHUSIMU ONIOPHO-/BUTaTe/JbHOI0 annaparta
(MaJIOMOOWIbHBIE CTYI€HThI, CTYACHTbI, UMEIOLIHE TPYAHOCTH NepeIBUKeHHUS U
NaTOJOTHI0 BEPXHUX KOHEYHOCTEH)

- BO3MOXKHOCTh ~HMCIOJIb30BaTh CHEIUAIbHOE MpPOTpaMMHOE oOOecreueHue u
crienuagbHOoe 000pYy/IOBaHHWE W TMO3BOJISIONIEE KOMIIEHCHUPOBATH JBUTATENbHOE HapYIIECHUE
(KOJSICKM, XOAYHKHU, TPOCTH U JIp.);

- MPEAOCTaBICHNE BO3MOKHOCTH IIPEAKYPCOBOTO O3HAKOMIIEHUS C COAEPKAaHUEM
y4eOHOM AUCIUIUIMHBI ¥ MAaTEPHUAIIOM TI0 KYpCy 3a CUET pa3MelieHuss HHPOopMalud Ha
KOPIIOPAaTUBHOM 00Pa30BaTEIbHOM MOPTAJE;

- MPUMEHEHUE JOMOTHUTENBHBIX CPEICTB aKTUBU3ALIUU MPOIIECCOB 3aIIOMUHAHUS U
MOBTOPEHUS,

— oropa Ha OIpe/CNICHHbIE U TOYHbIE MOHSATHUS;



- UCIOJIb30BaHUE ISl WILTIOCTPALUN KOHKPETHBIX IPUMEPOB;

- pUMEHEHHE BOTIPOCOB JIJIsl MOHUTOPUHTA TTIOHUMAHHUS;

- pa3zeneHre u3y4yaeMoro Matepraia Ha HeOOJIbIIHe JTOTUYeCKHe OJIOKH;

- yBEIUYEHHUE JI0JIM KOHKPETHOTO MaTepuasa U CoOII0IeHHE IPUHIUIA OT IPOCTOTO
K CJIO)KHOMY TIpU OOBSCHEHHH MaTepHaa;

- HaJIM4YKMe YETKOM CUCTEMBI M aITOPUTMa OPTaHU3AIUHN CAMOCTOSITEIbHBIX PadOT U
NPOBEPKH 3aJaHHI C 00s13aTETbHON KOPPEKTUPOBKON 1 KOMMEHTAPHSIMU;

- YBEJIIMYEHUE IO METOJOB COIHUANIBbHON CTUMYISALUUU (OOpalieHne BHUMAaHHUS,
anmesnsuus K OrpaHUYEHUsIM TI0 BpEMEHH, KOHTAKTHBIE BUJIbI paboT, TPYIIIOBBIC 3aJaHUs JIp. );

- obecrnieueHre OecTpensITCTBEHHOTO JOCTyNa B MOMEIIEHUS, a TakKe MpeObIBaHUS
HUIX;

- HAJIMYUE BO3MOXKHOCTH HCIOJIB30BaTh MHANBHIyaIbHBIE YCTPOWCTBA U CPE/ICTBA,
MO3BOJIAIOIMIME OOECHEUYNTh pEeaU3alui0 JPrOHOMHUYECKUX NPUHLIHUIOB M KOMQOPTHOE
npeObIBaHNE Ha MECTE B TEUEHHUE BCETO Mepuojia yueos! (II0ICTaBKU, CIIEUAIbHbIE OIYIIKU U

zp.).

CTyaeHTBI ¢ HAPYIIEHUSIMHU cJIyXa (rJIyxue, cJadociabinanue, mo3Ho0rI0XIIne)

— MpEeIOCTaBlIeHHEe O00pa30BaTENILHOTO KOHTEHTA B TEKCTOBOM  JJIEKTPOHHOM
dbopMaTe, TO3BOJIAIONIEM TMEPEBOAUTH AayAHANbHYIO (OpPMY JEKIUH B IJIOCKOMEYATHYIO
uH(pOpMaIHIO;

— HAJIMYHWE BO3MOXKHOCTH HCIIOJIb30BaTh HWHIWBUIYAJIbHBIE 3BYKOYCHJIMBAIOIIHC
YCTPOMCTBA U CYpJIOTEXHUYECKUE CPEICTBA, MO3BOJISIONINE OCYIIECTBIATh MPUEM U Tepeavy
uH(OPMAIUH; OCYIIECTBIATh B3aUMOOOPATHBIN MEPEBOJI TEKCTOBBIX U ayn0(haioB (OJIOKHOT
JUTSI pEYEBOTO BBOJIA), a TAKXKE 3aMCh M BOCTIPOU3BEICHHE 3PUTEIbHON HH(MOPMAIIHH.

— HAJIMYUE CHUCTEeMbl 3aJlaHui, OO0ECNEeYMBAIONMIUX CHUCTEMATHU3AIUMI0 BepOATLHOTO
MaTepuana, ero CXeMaTHU3aInio, IepeBol B TAOIHUIIBI, CXEMBbI, OTIOPHBIE TEKCTHI, TIIOCCAPHIl;

— HAJIMYUE HAMVIATHOTO COMPOBOXKICHHUS HW3y4aeMoro wmatepuana (CTpyKTypHO-
JIOTUYECKUE CXEMBbI, TaOJIUIIbl, TpaQuKU, KOHIIEHTPUPYIOIIUE U o0obIIaromue nHpopmaluio,
OTIOPHBIE KOHCTIEKTHI, Pa3/IaTOYHBIN MaTepHa);

— Hanuyue YETKOM CHUCTEMBbl M allfOPUTMA OPTaHM3AIlMU CAMOCTOSITEIBHBIX PadOT |
MIPOBEPKH 3aJjaHuM C 00s3aTeIbHON KOPPEKTUPOBKOM U KOMMEHTAPUSIMH;

— oOecrieueHHE TIPAKTUKHA OIMEPEXAIoMEro UTEHHUS, KOTJa CTYACHTHI 3apaHee
3HAKOMSTCS C MaTEPUAIOM U BBIICIIIOT HE3HAKOMBIE M HETIOHSTHBIC CJI0Ba M (PparMeHTHI,

— 0coObIii pedeBoil pexum padboThl (0TKa3 OT JUIMHHBIX (pa3 M CIOKHBIX
MPEJIOKCHHUM, XOpOoIasi apTHKYJAIHS; YETKOCTh HW3JIOKEHHs, OTCYTCTBHE JIUIIHHUX CJIOB;
noBTOopeHue ¢pa3 6€3 U3MEHEHHUS CJIOB U MOPSAIKA UX CIEAOBAHUS; 00ECIIEUCHUE 3PUTEIIHLHOTO
KOHTaKTa BO BpeMs TOBOPEHHUS W UyTh OoJiee MEJICHHOTO TEeMIla PEdYd, HUCIOJIb30BaHUE
€CTECTBEHHBIX KECTOB 1 MUMUKH);

— 4@€TKoe COOJIIOJICHHE aJITOPUTMAa 3aHITHS W 3aJaHUil JUIsl CAMOCTOSITEIbHON PabOThI
(Ha3pIBAaHUE TEMBbI, MMOCTAHOBKA 1I€JIM, COOOIIEHUE W 3alUCh IUIAHA, BBIJCJIIEHUE OCHOBHBIX
MNOHATUH M METOJOB UX HM3YUEHHMs], yKa3aHUE BUAOB JEATEILHOCTH CTYACHTOB U CIOCOOOB
IIPOBEPKH YCBOEHHUSI MaTepuana, cilioBapHas padoTa);

— coOmrojieHre TpeOboBaHUM K MPEAbABIIEMbIM YU€OHBIM TEKCTaM (pa30MBKa TEKCTa Ha
YaCTH; BBIJICJIEHUE OTIOPHBIX CMBICIIOBBIX MYHKTOB; UCTIOJI30BaHUE HATIISTHBIX CPEJICTB);



- MHAHMMU3alUsl BHEIIHUX LIIYMOB;

— MPEAOCTaBICHUE BO3MOKHOCTH COOTHOCUTBH BEpOalbHbIN U IpaduyecKuil MaTtepual;
KOMILJIEKCHOE HCIIOJIb30BAaHUE MUCbMEHHBIX U YCTHBIX CPEACTB KOMMYHUKALIMM IpHU padoTe B
TpYIIIIE;

— COUYETaHNE Ha 3aHATHIX BCEX BUJIOB PEUEBOM JAEATEIBHOCTH (TOBOPEHUS, CIIYIIIAHUS, YTEHHUS,
NMCHbMa, 3pUTEIBHOIO BOCHPUATHS C JIULA TOBOPSIIETO).

CTyneHThI ¢ IPOYUMH BUAAMH HAPYILIEHU
(AII ¢ HapymIeHUsIMH peun, 3200/1eBAHUSA IHAOKPHHHOM, HIEHTPAJILHOM HEPBHOW 1
CePAEYHO-COCYAUCTON CHUCTEM, OHKOJOTHYECKHE 3200 1eBaHMs1)

— HaJu4Kue BO3MOXKHOCTH MCIIOJIb30BaTh HHAUBUAYaIbHbIE YCTPOUCTBA U CPE/CTBA,
MO3BOJISIOLIME OCYUIECTBIATh NPUEM U Mepeady uHpopmanuu;

— HaJIMYUE CUCTEMBI 331aHU, 00eCTIeUNBAIOLIMX CHCTEMATH3aLMI0 BEpOaIbHOIO
MaTepHaa, ero CXeMaTU3alMIo, IEPEBO/]] B TAOJIULIBI, CXEMBI, OIIOPHBIE TEKCTHI, ITI0CCAPUL;

— HQJIWYHUE HATJISITHOTO COMPOBOXKIEHUS U3y4aeMOI0 MaTepuana;

— HaJIU4yHUe YETKON CHUCTEMBI U aIrOpUTMa OPTaHU3ALMU CAMOCTOSTENIbHBIX PadoT U
MPOBEPKH 3aJaHUM C 0053aTeIbHON KOPPEKTUPOBKOW U KOMMEHTAPHSIMHU;

— oOecrnieyeHHEe MPAKTUKHU OMEPEkKAIOLIEr0 YTEHUS, KOT/Ia CTYICHTHI 3apaHee
3HAKOMSATCSI C MAaTEPUAIOM U BBIJEISAIOT HE3HAKOMBIE M HETIOHATHBIE CJIOBA M (PparMeHTHI;

— MpeAO0CTaBICHUE BOZMOKHOCTH COOTHOCUTh BepOalIbHBIN U rpaduuecKkuil MmaTepuan,
KOMIUIEKCHOE UCIOJIb30BaHUE MMCbMEHHBIX U YCTHBIX CPEJICTB KOMMYHHKAIIMH IIPH padboTe B
rpynmnre;

— COYETaHUE Ha 3aHATHIX BCEX BUJIOB PEUEBO 1€ATEIBHOCTH (TOBOPEHMSI, CIyLIaHMUS,
YTEHUS!, TUChMA, 3pUTEIIBHOTO BOCIIPUSATHUS C JIMIA TOBOPSILIETO);

— MpeaocTaBiIeHUE 00Pa30BaTEIBLHOTO KOHTEHTAa B TEKCTOBOM JIEKTPOHHOM (popMarte;

— NPEIOCTABICHUE BO3MOYKHOCTH MPEAKYPCOBOIO O3HAKOMJIEHUS C COJEpKaHUEM
yu4eOHOW IUCIUIUIMHBI M MaTepualioM MO Kypcy 3a cuér pa3MelleHus HH(opmaluu Ha
KOPIIOPAaTUBHOM 00pPa30BaTEIbHOM MOPTAJE;

— BO3MOXHOCTb BECTHU 3alMCh Y4eOHON MH(pOpMAIUU CTYJCHTaMHU B YJOOHOM IJsi HUX
dbopme (ayaralibHO, ayJMOBU3YaJIbHO, B BUJI€ IOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE).

— NPUMEHEHHE MOATATHOM CHCTEMBbI KOHTpPOJIsA, 00Jjiee YacThlii KOHTPOJIb BBITOJIHEHHUS
3aJIaHUM JIJIS1 CAMOCTOSTEITLHOM paboTHI,

— CTUMYJIMPOBaHHE BBIPAOOTKM y CTYJACHTOB HAaBBHIKOB CaMOOpTaHU3allUd U
CaMOKOHTPOJIS;

— HaJIMYMUC 11ay3 JJIA OTAbIXa U CMCHbI BUJIOB JICATCIBHOCTHU 110 XO4Y 3aHATHA.



