MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/ibHOE YUpeK/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20 T

PABOYA I ITPOI'PAMMA TN CIHUITIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / cniennaibHocTh: 09.03.03 Ipukinagnas nundopmaTuka
HanpasnenHocts (po¢uins) / cnierpanuzanus: Ilpukiagnas uHpopmaTika B 00,1aCTH IKOHOMUKH
dopma oOyueHus: 3a04HasA

®axkynbreT: 3uB®, 3a04Hblil 1 BeuepHuil pakyabTeT

Kadenpa: ACY, Kajdenpa aBToMaTH3MPOBAHHBIX CUCTEM YIIPaBJIEHUSI

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jleknn 4 4 4acoB
2 IIpaxTryeckue 3aHATUA 4 4 4acoB
3 JlaGopaTopHbie pabOThI 4 4 JacoB
4 Bcero aymuTopHbIX 3aHATUN 12 12 4acoB
5 CamocTosiTenbHas paboTa 123 123 4acoB
6 Bcero (6e3 sx3amena) 135 135 4acoB
7 [ToaroroBka u cipaya sK3amMeHa 9 9 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 3.E.

KonTponbHabie paboThl: 3 cemecTp - 1
Ox3ameH: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 123 ot « 7 » 6 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C Y4eTOM TpeOOBaHWHU (enepaabHOTO Trocymap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Boiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (crenmanbHocTH) 09.03.03 Ilpuknannas wuHbpopmatuka, ytBepkaeHHoro 27.03.2015 rona,

paccMOTpeHa u oJ00peHa Ha 3acelaHuu Kadenpbl PU3UKA «  » 20 roma, MPOTOKOMI
Ne .

PazpaboTuuk:

JOLICHT Kad. PU3NKH . b. 3on0tyxun

3aBenyronmii odecnieunBaromeii kad.
(1076370951 E. M. Oxc

Pabouast mporpaMmMa IUCIMITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroei kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyONIHi BRITYCKAIOMICH Kad.

ACY A. M. Kopukos
OKCIIEepTHI:

noreHtT kadp. ACY A. . NcakoBa
JOLEHT Kad. Pu3nKu A. B. MenoBHuk
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUPOBAHUE Y CTYACHTOB IIEJIOCTHOTO MPEACTABICHUS O (PU3UICCKUX MPOIECCaX U SBICHUSIX,
MPOTEKAIOUIMX B IPUPOJAE, TOTOBHOCTU HCIIOJIb30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYUYHBIX JAUCIIM-
TUTMH IS PEIICHUS] MPAKTHUYECKUX U TEOPETUYECKHUX 3aJ1a4, BO3HUKAIOIIMX MPH BHIIOJHEHUU Tpodec-
CHOHAJILHOM JeSITEeIbHOCTH.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTYJICHTAMU YMEHHUS UCIIOJIb30BaTh OCHOBHBIC TTOHSTHS, 3aKOHBI U MOJICTTH (DU3HKH,
METOJIOB TEOPETHYECKOTO M SKCIEPUMEHTAIBHOTO MCCIICIOBAHUS B (DU3UKE, METOIOB OIEHOK IMOPSIKOB
(U3NYECKUX BEJIINYMH.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Huctunnuna «®Pusuka» (b1.5.24) otnocutcs k 61oky 1 (6a3oBas 4acTh).
[IpenmecTBYIOMMUMH TUCIMIUTHHAME, (OPMHUPYIONIIMH Ha4yajbHbIE 3HAHUS, ABISIFOTCA: MH)OP-
MaTHKa U IPOrpaMMUpOBaHue, Maremaruka.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTUCHUTLIMHBI

[pouecc n3ydeHns: TUCUMIUIMHBI HAIpaBJieH Ha (YOPMHUPOBAHUE CICAYIOMINX KOMITETCHIIUIH:

— OIIK-3 cnocoGHOCTHIO UCTIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH U
COBpPCMCHHBIC HHq)OpMaHHOHHO-KOMMYHI/IKaIII/IOHHI)IC TEXHOJOI'NH B HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH,

B pesynprare u3ydeHus: IUCLUIIMHBI 00YyJatOIUNACS TOJIKEH:

— 3HATbh OCHOBHBIC ITOJIOXKCHHUSA U 3aKOHbI MEXaHUKU, MOJ'ICKy.]'[?[pHOfI (i)I/ISI/IKI/I U TCpMOAUHAMMU -
KU, DJIEKTPUYECTBA U MarHeTu3Ma, KojaeOaHui U BOJIH, ONTUK, aTOMHOW (PU3MKH, OCHOBHBIE 3aKOHBI €CTE -
CTBCHHOHAYYHBIX JUCHHUIIIMH U COBPCMCHHBIC I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IC TEXHOJIOTHUH.

— YMeThb NPUMEHATh 3HAHUSA U METOAbl (PM3MKU B PELICHUHU 3aJlad, CBSA3aHHBIX C MPOQeccuo-
HAJIbHOW J€ATEIbHOCTHIO.

— BJIaJ€Th HaBbIKaMHU (1)I/I3I/I‘-ICCKI/IX HCCH@HOB&HHﬁ.

4. O0beM TMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 4.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
3 cemectp

AynuTopHbI€ 3aHATHUSA (BCETO) 12 12
Jleknnu 4 4
[IpakTuyeckue 3aHATUS 4 4
JlabopaTopHbIe pabOThI 4 4
CamocTtosiTenbHas paboTa (Bcero) 123 123
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 4 4
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 46 46
[ToaroroBka k NpakTU4YECKUM 3aHATUSAM, CEMUHApam 73 73
Bcero (6e3 3x3amena) 135 135
IToaroroBka u cmaya dK3amMeHa 9 9
OO6mmas Tpy10eMKOCTb, 4 144 144
3auetnble EauHuInb! 4.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSITHI

fgne @]
) o o a g =
° - R S o = =
~ | B | g | g | &3 25
HazBanus pa3aenoB TUCHUIUINHBI i ® o, e, o 2 S5
S 5 = s & 0 ==
= | 28 33 5
= © 6 2
3 cemecTtp
1 Mexanuka 1 1 4 15 21 | OIIK-3
2 MonexkymsipHast pu3MKa ¥ TEPMOJIUHA- 1 1 0 27 29 | OIIK-3
MUKa
3 DAEKTpUYECTBO U MarHETU3M 1 1 0 31 33  |OIIK-3
4 KonebGaHus ¥ BOJHBI 1 1 0 20 22 |OIIK-3
5 BonHOBas M KBaHTOBasl ONTHKA 0 0 0 10 10 |OIIK-3
6 AtomHas ¢pusnKa ¥ PU3NKa TBEPIOTO 0 0 0 10 10 |OIIK-3
Tena
7 du3uka aTOMHOTO SApa U AIeMEHTap- 0 0 0 10 10 |OIIK-3
HBIX YaCTHIL
Hroro 3a cemectp 123 135
Hroro 123 135
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHMAM)
Copeprkanue pas3ienoB JUCIUILIKMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ieiaoB JUCIUILIAH (TI0 JICKITHSIM)
3 z §
3 s 5
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM 5 - §~ 5
o S E
=3 =
a e 2
= S
3 cemecTp
1 Mexanuka JlnHamMuKka MaTepualibHON TOYKH; 3aKOHbI COXpaHe- 1 OIIK-3
Husl; Mexanuka TBepAoro tena; OCHOBBI pesSTH-
BHUCTKOM MEXaHUKH.
Hroro 1
2 MonekynspHas pu3uKa | YpaBHEHUS! COCTOSHUS UieanbHoro rasa; M3ompornec- 1 OIIK-3
U TEpMOJIMHAMHKA Chl ujeabHOTO rasa; Kinaccuueckue craTUCTUKHU; DH-
TPOIUS.
Hroro 1
3 DeKTpUUecTBO U DJEKTPOCTATUUECKOE 110JI€ B BAKYYME U B IUAJIEKTPU- 1 OIIK-3
MarHeTu3M ke; [IpoBOIHUK B 2JI€KTpUYECKOM T0JIe; DHEprust
JIIEKTPUYECKOro 1ouist; II0CTOSAHHBIN 3IIEKTPUYECKUI
TOK; MaruuTHoe 1moJjie B BaKkyyme; MarHuTHoe moJjie B
BELIECTBE; DIEKTPOMArHUTHAsI UHIYKIUS; YPaBHEHUS
Makcaenna.
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Htoro

4 Kone0aHvs U BOJIHBI

Konebanust; BOJIHBI

Hroro

1
1
1

OIIK-3

Hroro 3a cemectp

4

5.3. Pa3nesibl AUCHUIIMHBI M MEKIMCUMILVINHAPHBIE CBSA3H ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA

Paznenbl quctuIIMHBl ¥ MEKIUCHUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (TIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3gensl IMCIMIUIMHBI U MEKIMCIUTUIMHAPHBIC CBS3U

HaunmeHnoBanmue JUCHUITIIINH

Ne paznenoB qaHHOM MUCHIUTUIAHBIL, 711 KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTIeUMBAIONIUX U 00€CTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTITUHBI
1 MadopmaTrka u mporpaMmmMupoBa- n N . n
HUE
2 Maremaruka + + + + + + +

5.4. CooTBeTCcTBME KOMIIETCHUMH, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3yYECHUH AMCIUIUIMHBI, U BHJIOB 3aHATUN
MPEICTaBICHO B Tabmmuiie 5.4.
Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

TUH

§ Bunwl 3austuit

= = ;
S o

& g S g S DOpPMBI KOHTPOJIS

S = = O

7 =

OIIK-3 + + + + Kontponsnas padora, Jk3a-

MeH, KomnokBuym, 3amura
oruera, [IpoBepka
KOHTPOJBHBIX padot, OTuer
o nmaboparopHoii pabote,

Tect

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0paTopHBIX paboT

HazBanus pa3acioB

HaumeHnoBaHue 1a60paTopHbIX paboT

TpyoeMKoCTb,

q

dopmupyembie
KOMIIETEHIIUN

3 cemecTp

1 Mexanuka

KunemaTrika paBHOYCKOPEHHOTO BpallleHH

n

Hroro

OIIK-3

Hroro 3a CEMCECTP
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

v\ L=
= 2 =
Q = =
2 2 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 7 2 5
- : s
> sz
a e g
= S}
3 cemecTp
1 Mexanunka Kunemarnka nmoctynareiabHOTO U BpaIaTeIbHOTO 1 OIIK-3
JBIKeHus /{lnHaMuKa MoCTynaTeIbHOTO U BpallaTreib-
HOTO JBMXEeHUAPa0oTa 1 SHEPrHsi B MEXaHUKE3aKOHBI
COXpaHEHUs
Hroro 1
2 MonekynspHas ¢pusuka |M3onpouecch naeansHoro razaKnaccnyeckue cratu- 1 OIIK-3
U TEPMOJHAMHKA ctukuOOpaTMbie U HEOOpaTUMbIE TPOIECCHIDHTPO-
st
Hroro 1
3 DAEeKTpUYECTBO U DJIEKTPOCTATUYECKOE TMOJIE B BAKYYME U B JTUAJIEKTPH- 1 OIIK-3
MarHeTu3m ke [IpoBOIHUK B TUAJIEKTPUUYECKOM I10JI€ DHEPTUs
3neKkTpudecKoro nosis [IoCTOSIHHBIN 3JIEeKTPUYECKUI
TOK
Hroro 1
4 KonebaHHUsA U BOJIHBI Konebanus; BOJIHBI 1 OIIK-3
Hroro 1
Hroro 3a cemectp 4

9. CamocTrosiTesqibHasi paboTa
Bunbr camoctosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
3 = =
) O =
Bunnr camocTosTeInHON & )
HasBanus paznenos 2 =l DopMBbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a e g
= S
3 cemecTp
1 MexaHuka IToaroroBka K npaxkTuye- 7 |OIIK-3 Komnoksuym, KonTposs-
CKHM 3aHATHSAM, CEMHUHA- Has pabora, [IpoBepka
pam KOHTPOJBbHBIX padort, Tecr,
[IpopaboTKa JIEKIIUOHHOTO 4 JK3aMeH
Matepuaina
OdopmieHre 0TYETOB 110 4
1abopaTOpPHBIM paboTam
Hroro 15
2 Monexynsipraast ¢usuka |I[loaroroBka k mpaktuye- 11 |OIIK-3 Komnoksuym, KonTpoiib-
Y TEPMOJUHAMUKA CKHM 3aHSTUSAM, CEMHHA- Hast pabora, [IpoBepka
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pam KOHTPOJIBHBIX paboT, Tecr,
K3aMeH
[IpopaboTka JIEKIIMOHHOTO 16 Jksame
Mmarepuaia
Hroro 27
3 DneKTpuYecTBO U IToaroroBka K mpaxkTuye- 15 |OIIK-3 Komnoksuym, KonTposs-
MarHeTu3m CKHM 3aHATUSAM, CEMUHA- Has pabora, [IpoBepka
pam KOHTPOJIBHBIX paboT, Tecr,
K3aMeH
[TpopaboTka JIEKITMOHHOTO 16 Jksame
Marepuana
Hroro 31
4 KonebGaHus 1 BOJHbI [ToaroroBka Kk mpaxkTu4e- 10 |OIIK-3 Komnokxsuym, KoHTpoiis-
CKHM 3aHATHUSM, CEMUHA- Has pabota, [IpoBepka
pam KOHTPOJIBHBIX padorT, Tecr,
[IpopaboTKa JIEeKIIUOHHOTO 10 Jkzamer
MaTepuaia
Hroro 20
5 BosnHoBas u kBaHTOBasg | [loaroroBka k mpakTtuue- 10 |OIIK-3 Komnoksuym, KonTpoiib-
OITHKA CKHM 3aHATHUSIM, CEMUHA- Has pabota, [IpoBepka
pam KOHTpPOJIBHBIX paboT, Tecr,
Wroro 10 OK3amMeH
6 AtoMHas Qu3MKa U IToaroroBka K mpaxkTuye- 10 |OIIK-3 Komnoksuym, KonTposs-
(bu3mKa TBEpAOTO TENIA CKHUM 3aHATUSIM, CEMHHA- Has paborta, [IpoBepka
pam KOHTPOJIBHBIX paboT, Tecr,
K3aMeH
Uroro 10 Jksame
7 ®usuka aroMHoro sapa | IloaroroBka k nmpakruue- 10 |OIIK-3 Komnokxsuym, KoHTpoiis-
Y 3JIEMEHTAPHBIX YaCTUL | CKUM 3aHATHSIM, CEMHHA- Has pabota, [IpoBepka
pam KOHTPOJIBbHBIX padort, Tecr,
Hroro 10 DK3aMeH
Hroro 3a cemectp 123
[TonroroBka u ciaya sk3a- 9 DK3aMeH
MeHa
Hroro 132
10. KypcoBasi padota (mpoekr)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YuyeOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecnieyeHue TUCIUIIINHBI

12.1. OcHoBHas JUTEpaTYypa

1. CagenseB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekymnspHas (hu3mka:
YyebHoe nmocobue [DneKTpoHHBIA pecypc] : yued. mocodbne — DnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2018. — 436 c. [DnekrponHbIi pecypc] - Pexxum moctyma: https://e.lanbook.com/book/98245
(mara obpamenus: 17.06.2018).

2. Cagsennes, M.B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DNeKTpUYECTBO U MarHeTH3M. BOIHBL
Orntuka [DnexkTpoHHBIN pecypc] : yued. mocodue / M.B. CaBenbeB. — DnektpoH. naH. — Cankr-IleTep -
Oypr Jlanp, 2018. — 500 c. [Dnextponneii pecypc] - Pexum  nmocryma:
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https://e.lanbook.com/book/98246 (nara obpamenus: 17.06.2018).

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®usuka TBepaoro Tena. Ou3uka aTOMHOTO Sapa U AIEMEHTAPHBIX YacTHUIl [ DNEeKTPOHHBIN pecypce] : yuel.
nocobue / .B. CaBenbeB. — DnektpoH. naH. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyma: https://e.lanbook.com/book/106893 (nara obpamenus: 17.06.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1. CasenbeB, 11.B. COopHUK BOMPOCOB W 3aaad Mo o0mie ¢usuke [IIEKTPOHHBIA pecypce] :
yueb. nocobue / U.B. CaBenbeB. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2018. — 292 c. [Onek-
TPOHHBIN pecypc] - Pexxum moctyna: https://e.lanbook.com/book/103195 (mata obpamenus: 17.06.2018).
2. HWponos, N.E. 3amauu o obmieit gusuke: YuebHoe mocodue [DNeKTpoHHBINH pecype] : yueO.
nocobue — DnektpoH. AaH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIA pecypc] - Pe-
xuM foctyna: https://e.lanbook.com/book/99230 (nata obpamenus: 17.06.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Mexanuka: YueOHO-METOAUYECKOE MOCOOME IO AyIUTOPHBIM MPAKTHUECKUM 3aHATHSM U
camocTosTenbHoi pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTponHHbIH pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7662 (nata o6pamenus: 17.06.2018).

2. MonekynspHas Gpu3MKa U TEPMOJUHAMUKA: Y 4eOHO-METOIMUECKOe TocoOue Mo ayuTOPHBIM
MPAKTUYECKUM 3aHATUSIM U CaMOCTOsATENbHOU pabote / bypaosumua B. A. - 2018. 85 c. [DnexTpoHHbIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7520 (mara o6pamenus: 17.06.2018).

3. Konebanus u BonHb: Y4eOHO-METOIMUECKOE MOCOOUE MO ayIUTOPHBIM MPAKTUYECKUM 3aHS -
THSIM M caMocTosTenbHOM paboTe / Knmumos A. C., Menosauk A. B., FOmkos 0. T - 2018. 114 c. [Dnek -
TpoHHBIA pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/7652 (mata oOparieHwus:
17.06.2018).

4. BoxHOBas U KBaHTOBAs OINTHKA: Y4YeOHO-METOIMYECKOE TTOCOOME MO ayIUTOPHBIM TPAKTHUE -
CKUM 3aHATHSM M caMocTosITenbHOI padote / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [OnexTponnbii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7694 (mata oOparie-
Hus: 17.06.2018).

5. AtomHas ¢usuka U ¢usznka TBEPAOTO Tena: YUeOHO-METOMNIECKOE MOCOOHE TI0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSAM U camocTosTensHol pabore / Jlsumn A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnexkTponHbIil pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/7691 (mara oOpareHus:
17.06.2018).

6. DIeKTpUYecTBO M MarHeTusM: Y4eOHO-METOIMYecKoe MOcoOHe MO ayAUTOPHBIM IMpaKTHye-
CKHM 3aHATHIM U caMOCTOSTeNbHOM pabote / Bypauesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729 (nata o6pamenwns: 17.06.2018).

7. Kunemaruka paBHOYCKOPEHHOT'O BpalleHus: MeTonuueckue yka3aHus K J1abopaTopHOi pabo-
te / BypnoBumma B. A., Tposu JI. A. - 2012. 13 c. [DnexrtponHsiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/923 (xara obpamenus: 17.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKre MaTepratbl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydyarommxcs
U3 YHCiIa JIUI] C OTPAaHUYEHHBIMU BO3MO)KHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PEeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B IevaTHou (opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHHH AMCLUUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIIpaBOYHBIE A TIOUCKOBBIE CHUCTEMBI, kK kotoppiMm y  TYCVYPa €CTb JIOCTYII:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTeCTALMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEeMOHCTpaIMOHHOE 000pyI0BaHNUE U yUeOHO-HAITIIIHBIE TOCOOMS, 00eCIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuabHO-TeXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas ayiuTopus

yqe6Ha51 ayauTopus 1Jis IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus IJIs IMpOBE-
JICHMS 3aHATUN MPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCIICHUEC JId MMPOBCACHUSA I'PYHIIOBBIX U MHAUWBHUAYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE JIA ITPOBEAC-
HUSI TEKYILLET0 KOHTPOJIA U MPOMEXXYTOUHON aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 303 ay.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMmmHoe obecnieueHue He Tpedyercs.

YueOHast aymuTopust

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHash ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TOMEIICHNE ISl TIPOBE/Ie-
HUS TEKYIIET0 KOHTPOJIA U MMPOMEKYTOUHOM aTTeCTalluu

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, 1. 47, 307 ayn.

Onucanue uMeroIerocs 000py10BaHus:

- KommiekT cnenuaau3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TeXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust MEXaHUKH U MOJIEKYIIIPHOUN (U3HKH

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuna, a. 74, 232 ayn.

Omnucanue uMerouierocs 000pya0BaHuUs:

- JIaboparopubsie MakeTbl: «MonekynaspHast ¢uszuka» (10 mt.), «Mastauk Obepbeka» (10 mT.),
«Mammna AtByna» (3 mr.), KkMoMeHT nHepuumn» (4 mT.);

- [lepconanshblii koMmnbrotep (10 mt.);

- KonTpomnep n3mepennii (10 mrt.);

- Kommutekt cienmanuzupoBanHoi yueOHoW MebOenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

— LibreOffice
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— Microsoft Windows 7 Pro
— Pacuer norpemHocTel GpuznyecKux u3MepeHuit

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MartepuaibHO-TeXHH4YECKOe o0ecriedyeHre JUCIUIITHHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJINU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPENICTB 00yUEHHS OOILEro U CIelnaIbHOTr0 Ha3HAYeHHSI.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIIXC s
C WHBAJIMTHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CHCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyaroliecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUIX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHUs! ISl JTro/Iel ¢ HBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHAAIUN
st orieHKH cTenieHH C(OOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a7aHUA
1. Touka ABWKETCS M3 IEHTpa CIUPAIA C PABHOMEPHO YOBIBarommei ckopocThio. [Ipu 3TOM Be-
JUYKMHA TIOTHOTO YCKOPEHUS TOUKH ...
a) YMEHBIIIAeTCS
b) yBenuuuBaeTcs
C) HE U3MEHSETCA
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d) paBHa HynIO

2. Ha abcomoTHO TBEpIOE TEJIO ACUCTBYET MOCTOSHHBIN MOMEHT cui. Kakue u3 mepednciieHHbIX
HIDKE BETMYMH U3MEHSIOTCS 110 JINHEHHOMY 3aKoHY?

a) yIJ0Basi CKOPOCThb U YTJIOBOE YCKOPEHHE

b) MOMEHT UHEPIIMHA U MOMEHT UMITYJIbCa

C) yIJI0Basi CKOPOCTh U MOMEHT UHEPLIUU

d) yrmoBast CKOpOCTh U MOMEHT UMITYJIbCA

3. BennunHa MOMEHTa MMIYyJbCa Tela U3MEHSETCS C TEYCHHEM BpeMeHH Mo 3akoHy L=t(t+2) (B
enununax CU). Ecnu B MOMEHT BpeMeHH 2 ¢ YITIOBOE YCKOpEHHE COCTaBiseT 3 pan/c’2, TO MOMEHT
uHepiuu Tena (B equaunax CU) pasen...

a)2

b) 1

c) 0,5

d) 4

4. Ha KOHITaX HEBECOMOTO CTEPKHS 3aKPEIUICHBI JIBA MaJCHHKUX MACCUBHBIX miapuka. CTep:keHb
MOJKET BPAIAThCsl B TOPU30HTAIBHOMN IIIOCKOCTH BOKPYT BEPTHKAIBHON OCH, MPOXOIALICH uepe3 cepeiu -
Hy cTepkHsl. CTepKEeHb pacKpyTUIIM 10 YIIIOBOW ckopocTd ®. Ilox neiictBueM TpeHus cTep:KeHb OCTaHO-
BUWJICS, TIPX 3TOM BbLIEIUIOCHh 4 JIK TermnoTsl. Eciin cTepKeHb pacKpyTUTh 10 YIJIOBOM CKOPOCTH O =
®/2, TO IPY OCTAHOBKE CTEPIKHS BBIICIUTCS KOJINYECTBO TEILIOTHI (B JIK), paBHOE ...

a) 0,5

b) 2

c)1

d) 4

5. TenoBast mammHa padoTaeT no nukiay KapHo. Eciou TemnepaTypy HarpeBaTesis U XOJOIUIbHY -
Ka yMEHbIINTH Ha onuHakoByto BennuuHy AT, To KIIJ] nukia ...

a) YBEIIUYUTCS

b) He U3MEHUTCS

C) YMEHBIIIUTCS

d) 1ns1 OTBeTa HEOCTATOYHO JTAHHBIX

6. Bo ckonbKo pa3 yBelIMUUTCS CpeJHEKBaJpaTHUecKas CKOPOCTh MOJIEKYJ MealbHOIO Ta3a Mpu
MOBBIIIICHUH a0COIOTHOU TeMIepaTypsl B 4 pa3a?

a) He U3MEHUTCSA

b) 0,5

c)2

d) 4

7. OT xaKod U3 MPHUBEIECHHBIX HIKE BEIMYUH, XapaKTEPU3YIOIIHUX MOJIEKYIbI, 3aBUCUT JIaBJICHHE
haealbHOro rasa?

a) CUJIbI IPUTSHKEHUS MKy MOJIEKYJIaMU

b) KHHETHUYECKOM SHEPTHUH MOJIEKYIT

C) CUJIbI OTTAJIKUBAHUS MEX]y MOJIEKYIaMu

d) moTeHMaNbHOM YHEPTUN B3aUMOJICUCTBUS MOJICKYJI

8. 1151 M301MpPOBAHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUM SHTPOIIHS CUCTEMBI. ..

a) MUHHMaJbHa

b) MakcumaIbHa

C) UMeeT cpeaHee apuphMETHIESCKOe 3HAUCHUE

d) umeer oTpuIareTbHOE 3HAYCHUE

9. BekTop HanpspKeHHOCTH AIIEKTPOCTATUUECKOTO IMOJIs, CO3JaHHOTO MEX1y OOKJIaIKaMH ILIOCKO-
ro KOHJIEHCATOpa HalpaBJIeH. ..

a) OT OTPULIATEILHON OOKITAIKH K IMOJOKUTETHHON

b) B CTOpOHY BO3pacTaHus IMOTEHITHAA

C) MapayiebHO OOKIIaKaM

d) B cTopoHy yObIBaHUS TTOTCHIIHAIIA

10. Toueunsl#t 3apsa/ +q HaXOAUTCS B LIEHTpe cpepuueckoit moBepxHocTU. Ecim 1o6aBuTh 3apsia —
q BHYTPb CpepHUyeCcKOil MOBEPXHOCTH, TO MOTOK BEKTOpPA HAIMPSKEHHOCTH JJIEKTPHUUECKOTo MOJsS 4yepes
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MOBEPXHOCTH C(HEpHI. ..

a) YBEITUYUTCS

b) yMeHbIIUTCS

C) paBeH HYIIO

d) He u3MEeHHUTCS

11. MarHuTHBIN MTOTOK CKBO3b KaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, M3MEHsIETCS 110 3aKoHY D=t(2-
t) MBO. Uemy paBna 3/IC nHAyKIuu, BO3HUKAIONIAS B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBer npex-
CTaBUTh B MIJIUBOJIbTAX.

a) 40

b) 10

c) 20

d) 30

12. 3apsikeHHas 4acTHUIlA BIETAeT B OJHOPOJHOE MAarHUTHOE IOJIE MEePICHIUKYIIIPHO MAaTHUTHBIM
CWJIOBBIM JIMHUSM. Tpaekropuel IBUKEHUS YaCTULIbI SIBIISETCA. . .

a) mpsimast

b) mapabomna

C) crupaib

d) okpy>KHOCTB

13. Kak cBsi3aHbl MeXy co00ii amMmmuTyna A u sHeprust W, nepeHocumMasi BOJIHOM?

a) Oueprus (W) npornopuroHanbHa aMImutyze (A) B 4-oi cTeneHu

b) Dueprust (W) npornopiimonansHa aMrutyae (A)

¢) Oueprus (W) npornopiioHaabHa KBaApaTy aMILTUTYIbI (A)

d) Oueprus (W) nponoprpioHaibHa aMiuiutyze (A) B 3-oif creneHu

14. EMKOCTB KoOnme6aTenbHOT0 KOHTYpa paauonepenaTdnka ymeHsmmnu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

a) yMEHbIIIUIAch B 4 pasza

b) ymenbImace B 2 pasa

C) yBenuuuiach B 4 paza

d) He u3MeHMIaCh

15. Ilpu pe3onance:

a) Pe3KO pacTeT YacToTa KoieOaHui

b) koneGaHus 3aTyXarOT

) 4acToTa KosiebaHui paBHa HYJIIO

d) coBmamaer yactora COOCTBEHHBIX M BBIHY)KJCHHBIX KOJICOaHU

16. Kak Ha3bpIBalOTCS BOJIHBI, B KOTOPBIX KOJICOAHUS YACTHUIl HMPOMCXOIAT B MEPHEHIUKYIIPHON
IUIOCKOCTH K HATIPaBJICHUIO PACIpPOCTPAHEHUS BOJIH?

a) MONEepEYHbIE

b) npomonbpHBIC

C) COOCTBEHHBIC

d) korepeHTHBIC

17. Ilpu nHabmonennu uHTEpEepeHIn HruoaeToBoro ceera B onbite KOHra pacctosHre Mexay co-
CeHMMH TEMHBIMH MOJIOCAMH Ha 3KpaHe paBHO 2 MM. Eciu HCTOYHMK (hHOJIETOBOTO CBETa 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JJIMHA BOJIHBI KOTOPOro B 1,5 pa3a Goibliie, TO 3TO pacCTOSHUE CTAaHET PaB-
HBIM ... MM.

a) 1,33

b)3

c)l

d) 1,5

18. InacTUHKY M3 ONTHYECKU aKTUBHOTO BEIIECTBA TOMIMHONW d = 2 MM NMOMECTHIIM MEXIy Ia-
palIeIbHBIMU HUKOJISIMH, B Pe3yJIbTaTe YEro IJIOCKOCTh MOJISPU3ALUN MOHOXPOMATHUYECKOro CBETa IO-
BepHyaack Ha yron 30o. [lone 3peHus moisipumerpa CTaHET COBEPLICHHO TEMHBIM MPU MHHUMAJIbHOM
ToNrHE (B MM) TUTACTUHKH, PaBHOM ...

a)2

b) 4
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c)6

d) 8

19. Ha nuagparmy ¢ KpyriibiM OTBEPCTHEM PajdycoM 2 MM MaJaeT HOPMAJIbHO HapaisielbHbINH
My4YOK CcBeTa IJIMHOM BOJHBI 0,5 MkM. Ha myTu s1y4el, npomeAmmx yepe3 0TBEpCTUe, Ha pacCTOSIHUU 1 M
MOMEIIAIOT 3KpaH. B oTBepcTHH quadparMsel Ui TOYKK Ha SKpaHe YKIIAIbIBAIOTCS 30H DpeHers.

a) 8

b) 4

)9

d)5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIeAYyIommM oopa3om. [Ipu komMHaTHOM
TEeMIIEpaType CBEUCHUE B BUANMON 00JacTh criekTpa He HaOmogaercs. [1o Mepe MoBHIIICHUsT TeMITepary-
PBI TEJIO HAYMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPACHBIN I[BET («KPaCHOE KaJIEHUE»),
a 3ateM B Oenblil («Oemoe KaieHne). 3aKOHOMEPHOCTH U3MEHEHUS IIBETa CBEUCHUS Tella IIPU HAarpEeBaHUU
OOBSCHSIOTCS

a) 3akoHoM Credana-bonbimana

b) 3akonoM Kupxroda

C) U3 MPUBEACHHBIX BAPUAHTOB HET BEPHOTO

d) 3akonamu cmenienns Buna

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Mexanuka.
. KunemaTuka nocTynareiabHOro IBUKEHHUS.
. Kunemarnka BpamareabHOro ABH)KEHUS.
. lnHaMyKa MarepuanbHOU TOYKH.
. Kunernueckas sneprust. PaboTta u MOIIHOCTb.
. KoncepBaruBable cuiibl. [loTeHIManbHas SHEPTHs, CBA3b MEXKAY NOTCHIHMAIBHON SHEPruel n

DN B W = =

CUJIOMN.

o)

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpAIIATEIbHOIO ABM)KEHUSI OTHOCUTENILHO HETIOABMXKHOM TOY-
KH.

. YpaBHEHHE TMHAMUKHU BPAIIATEIbHOTO IBMKEHHSI OTHOCUTEIBHO HETIOABUKHOMN OCH.

. Moment unepuuu, treopema Llreitnepa.

. 3aKOH COXpaHEHHs] MEXaHUUYECKOM SHEPruu.

0. 3aKoH coxpaHEHHs] MOMEHTA UMITYJIbCA.

— \O 00

. MonekynspHas pu3mka u TepMOANHAMHUKA.

. Buytpennss sueprus. Ternora u pabota. [lepBoe Hayano TepMOANHAMUKH.

. Knaccuueckue craructuxu (¢pyHkuus pacnpeaeneHus Makcsema).

. Haubonee BeposaTHas, cpeanssi KBaJpaTUYHas U CPeIHAS apupMeTHUecKas CKOPOCTH MOJIEKYII

W N = N

rasa.

. bapomerpuueckas popmymna. Pacnpenenenue bonpimana.

. Terumoémkocts rasza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSIHUSA UAEaNbHOrO rasa. M3omnponeccsl.

. Annabatudeckuii mpouecc. [TomuTponuueckue mporeccsl.

. O6parumsiii ukn Kapho.

. I3MeHeHmne SHTpONUU mpu 0OpaTUMBIX U HEOOpAaTUMBIX IMpolieccax. BTopoe Havano tepmMoau-

O 03N L B~

HaMUKU.
10. OnTponus. ®uU3NYecKUil U CTATUCTUYECKUI CMBICI SHTPOIIUU.

3 DIeKTpUYECTBO U MAarHETU3M.

1. Dnexrtpuueckoe mnose. Hanpsx€HHOCTh anexkTpuueckoro nosid. Cusosble JMHUU. [IpuHnun
CYIIEPIO3ULMH MIEKTPUUECKUX TOJIEH.

2. Teopema Octporpajackoro-I'aycca nmst BeKTopa HanmpsoKEHHOCTH AyieKTpudeckoro mois. [lome
0ECKOHEYHOM OTHOPOAHO 3apsKEHHON TIOCKOCTH.

3. Iorenuman. Pabora cun anekrpoctarnyeckoro nojs. Llupkynsius BekTopa HanpsKEHHOCTU
JIEKTPOCTATUYECKOTO TOJIS.
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4. CBs13b MKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIsl U MOTEeHLanoM. Pacuer pasHoCTH
MOTCHITMAIOB MEX/Ty TOYKaMH T0JIs (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IJIOCKOCTAMHU, c(heprudecKoil TOBEPXHOCTHIO, IPOBOISIINM IIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

6. I3menenue Bexktopos E u D Ha rpanune pasaena qByx IUIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsk€HHOCTH mojs BOIM3M MO-
BEPXHOCTH 3apsHKEHHOTO MPOBOTHUKA.

8. DnexrponBmkyias cuia. O600mEnHbIN 3akoH OMa 1711 HEOHOPOTHOTO YJYacTKa eI .

9. Pabora, momHOCTh, 3akoH [[xoyms-JIeHna.

10. PazserBnénnsnie nenwu. [IpaBuna Kupxroda.

11. Cratnyeckoe MarHUTHOE I10JI€ B Bakyyme. Bekrtop MaruutHoOM nHaykuuu. 3akoH buo-Casapa-
Jlannaca.

12. MarauTHoe 1osje KpyroBoro Toka. MarHuTHoe moJjie ABMXKYILErocs 3apsja.

13. 3akon Amnepa. Cuna, qeicTByIONIas Ha MPOBOAHUK C TOKOM B MATHUTHOM MOJIE.

14. Cuna JlopeHua. J[BuykeHue 3apsKEHHONW YacTULIBI B OAHOPOAHOM MAarHUTHOM IOJIE.

15. Dddexr Xomna.

16. [upkynsiuys BEKTOpa MAarHUTHOM MHTYKIIUH.

17. PaGoTa 1mo nepemMenieHnio MPOBOJHIUKA U KOHTYPa ¢ TOKOM B MarHUTHOM TIOJI€.

18. MarautHoe nose B BemecTBe. HaMarHn4eHHOCTh ¥ HANPSKEHHOCTh MAarHUTHOTO TTOJISL.

19. MarHuTHBIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.

20. DnextpoaBrkyias cuia (3.1.c.) uHayKuuu. [lpupoaa saBneHus 31eKTpOMarHuTHOM HHIYKITUH.

21. SlBneHne caMmomHAyKIMU. B3anMHasi HHIYKIIHSI.

22. DHeprust MarHUTHOTO MOJIS.

23. BuxpeBoe 31eKTpruUYeCcKoe MoJie.

24. YpaBuenus Makcaea.

4 KoneGaHus ¥ BOJHEI.

1. XapakTepuCTUKN TapMOHUYECKUX KOJICOaHM.

2. CioxxeHre rapMOHUYECKHX KOJICOaHUH.

3. KBazucranuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHbBIE KOlIeOaHUsI B KOHType 0e3 aKTUB-
HOT'O CONPOTUBIICHUS.

4. CBOOOTHBIC 3aTyXArOIIUE JIEKTPUUECKHIE KOJICOaHMs B KOHTYPE.

5. BeIHYK/IeHHBIE dJIEKTpUUecKre KojaeOanus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS ITOCKON B cPeprIECKON BOJIH.

7. Hanoxxenue (uatepdepenius) BoaH. CTosiure BOTHBIL.

8. Dddext ommepa ais 3BykoBbIX BOH. Onrrrueckuii agdext Jomepa.

9. DneKTpoOMarHuTHHIE BOJIHBI.

10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJILC 3JIEKTPOMArHUTHOM BOJIHBI.

5 BonHOBas M KBAaHTOBAsl ONTHKA.

. Uatepdepentms cera. Meron FOwnra. Illupuna nonoc uarepdepenunu.

. UaTepdepentius npu oTpakeHUU MPHU OTPAKCHUH OT TOHKOH MPO3paYHON TIIIACTHHKH.
. Konbuia Hetotona.

. Hudpakums ceeta. [punamun [oiireaca-dOpenernsi.

. Meron 30H @penens. 30HHAs MJIACTUHKA.

. Audpakiust Ha KPyTJIOM OTBEPCTUH M HEMTPO3PAYHOM JTUCKE.

. Audpakiust OT memnm.

. dudpakuronnas peméerka.

. CniextpanbpHoe paznoxenue. Paspemaiomnias cnocoOHOCTh PEIETKH.

10. Indpaxiys Ha MPOCTPAHCTBEHHBIX peméTKaxX. udpakiusi peHTTeHOBCKUX JTy4eH.
11. Ionspuzanus ceeta. [lonsgpuzanus npu oTpaXkXeHUH U NpeIoMIeHUH. 3aKoH bproctepa.
12. IMonsipuzanus npy JIBOMHOM JTy4EIPETOMIICHHH.

13. 3akon Mamtoca.

14. TermoBoe u3nyuenue. 3akon Kupxroda.

O 00 1N DN K W~
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15. 3akon Credana-bonbimana. 3akon cMmenieHns: Buna.

16. ®opmyna [1nanka.

17. Baemnuii potoddexr.

18. ®ortonsl. OnbIT boTe (MeTox COBMAAEHNUT).

19. Dddexr Kommrona.

20. TopMO3HOE PEHTTE€HOBCKOE U3JIyYeHHE. XapPAKTEPUCTUUECKOE PEHTTEHOBCKOE U3JTyUEHHE.
21. JlaBnenue cBera.

6 AtomHas pusnka U pU3UKa TBEPIOTO Tea.
. 3aKOHOMEPHOCTHU B aTOMHBIX criekTpax ®opmyna bansmepa.
. DnemeHnTtapHas Teopus bopa. OnbiT ®panka u ['epua.
. I'mnotesa ne bpoiisisa. BonHoBBIE CBOMCTBA BENIECTBA.
. [IpuHnun HeonpeneaEHHOCTH.
. BornoBoe ypaBuenue lllpenunrepa. dusznueckuit cmpicn YW-pyHkimm.
. KBaHTOBaHME 3HEPrUM 3JEKTPOHA B OJHOMEPHOM MOTEHIIMAIBHOM SIME.
. 'maBHOE 1 opOMTaIbHOE KBAHTOBBIE YHCIIA.
. IIpocTpaHCcTBEHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCJIO).
. Cniun snektpona. OnwiT [lTepHa u I'epnaxa.
10. Pactipenenenue 371€KTPOHOB 110 3HEPTETUYECKUM YPOBHAM atoMoB. [Ipunnun ITaymm.
11. lupuna cnekTpaibHBIX JTUHUM. TOHKas CTPYKTypa CHEKTPAIbHBIX JTUHHM.
12. BeinyxaeHHOE n3nyueHue. Jlazepsl.
13. OyHKIMs pacnpeneneHus Uisl BEIPOXKICHHOTO raza ¢epmMuoHoB. DyHKIMS pacmpeneneHus
®epmu-/lupaxa.
14. ®yukuusa pacnpeneneHus boze-OUHIITETHA.
15. IlonsiTHe 0 HOpPMAJIBHBIX KOJeOaHHUAX pemeTkd. CHeKTp HOPMaJIbHBIX KOJIeOaHWH pEIIeTKH.
DOHOHBI.
16. Xapakrepuctuueckas Temrneparypa Jledas.
17. TermoeMKOCTh TBEPABIX Ten (Teopus Jlebdast).
18. Pacmiennenne sHepreTHYECKUX YPOBHEH M BOSHUKHOBEHHE 30H IpU 00pa30BaHUM KPUCTAIIIH-
YECKOM peIIETKHU.
19. JluHamuka 3J€KTPOHOB B KPUCTAJUIMUECKON PEIIETKE.
20. DneKTponpPOBOIHOCTh METAJIIIOB.
21. IIpupoxa ceepxmpoBogumocTtu. KauectBenusie nonoxenus: reopun bBKIII
22. CoOcTBEeHHAs MPOBOAUMOCTD MOTYITPOBOTHUKOB.
23. ®oTOnpPOBOAUMOCTH (BHYTPEHHUU (HOTOIPDEKT).
24. TepMO3JIEKTPUYECKHUE SBJICHUS.
25. p-n nepexox.

O 00 1NN K W —

. ®u3MKa aTOMHOTO SIpa U AJIIEMEHTAPHBIX YaCTHLL.

. Cocras, pa3mep, XapakTepUCTUKHU, CIIMH aTOMHOTO Spa.
. Mogenu atoMHOTO sAz1pa.

. SinepHbie CUIIBI.

. 3aKOH PaJMOAKTUBHOTO pacIajia.

. o, B, v -pacman.

. Dddext Méccbayapa.

. SInepHbie peakiuu.

. denenue snep.

. CBOIICTBA M THUIBI AEMEHTAPHBIX YACTHII.

10. XapakTepucTUKH B3aUMOJEHCTBUM 211IEMEHTAPHBIX YACTHII.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBasi MOJEJIb CTPOEHUS aJIpOHOB.

O 0 1NN K W —

14.1.3. Tembl KOHTPOJILHBIX PadoOT
Mexannka
MonekynsipHasi pU3MKa U TePMOJUHAMUKA
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SHCKTpI/I‘-ICCTBO 1 MarHe€Tusm

Konebanus 1 BOTHBI

BonHoBas u kBaHTOBAsI OIITHUKA

AtomMHas pusuka u pusnka TBEpOTO TEIA
du3uka aTOMHOIO AApa U 3JICMCHTAPHBIX YaCTHUI]

14.1.4. Tembl KOUIOKBUYMOB
Mexanuka
MonexynsipHasi (pU3UKa U TEPMOJANHAMUKA
DNEeKTPUYECTBO U MAarHETU3M
Konebanwust 1 BOIHBI
BonHoBas 1 kBaHTOBasi ONTHKA
ATtoMHas pu3uKa U U3NKa TBEPAOTO Tela
®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUI]

14.1.5. Tembl 1aG0paTOpHBIX padoT
KunemaTnka paBHOYCKOPEHHOTO BpallleHHs

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIMI] C OTPAHHYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJINI0B
Jlis v ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMU 3/I0POBBSI M1 MHBAJIUIOB MIPENYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIb], IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaiIbl OLIEHUBAHUS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIBHBIC

[IpenmymiecTBEHHO MMCHMEHHAS
paboThI, BOTIPOCHI K 3a4eTy,

C napyueHusaMu

ciyxa poBEpKa
yx KOHTPOJIbHBIE PaOOTHI POBEP
C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa
3peHUs OTIPOC MO TePMUHAM (MHIUBUYaTbHO)
C HapyleHusIMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpeMMyIIeCTBEHHO AUCTAaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa6OTI)I, BOIIPOCHI K METOAaMu
armapara 3a4eTy
C orpannveHusiMu 110 | TecTbl, MICbMEHHBIE CAMOCTOSITEIIBHBIC [IpeumyiiecTBEHHO MMPOBEPKA
O6H.[CM€I[I/H_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAaMU UCXOAA N3 COCTOSHUSA
MOKa3aHUSM KOHTPOJIbHBIC Pa0OTHI, YCTHBIC OTBETHI | 00YYaIOIIErocss HA MOMEHT TIPOBEPKU

14.3. MeToau4ecKue peKOMEHIANMH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIN/I0B

I[J'IH JiiL, ¢ OrpaHU4YC€HHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IPEAYCMATPUBACTCA HO-
cTymnHas ¢hopMa NpeoCTaBIeHUS 3aJaHHi OIICHOYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B Me4aTHOU (hopMe C YBETUUYECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHUS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

.HI/H_[aM C OrpaHUYCHHBIMHU BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWMYHMBACTCA BPCMA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsi MpeyCMaTpruBaeTCsl TOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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