MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
dopma oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1,2

Cemectp: 1,2, 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

No Bupl yueOHO# nesTebHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Bceero | Enunuist
1 |Jlekuun 28 28 28 84 4acoB
2 |IlpakTnueckue 3aHATHUS 32 32 32 96 4acoB
3 |JlaGopaTopHbie pabOTHI 16 16 16 48 JacoB
4 | Bcero aymMTOpHBIX 3aHATHUM 76 76 76 228 4acoB
5 |CamocTtosiTenbHas paboTa 176 32 68 276 4acoB
6 |Bcero (6e3 ax3ameHa) 252 108 144 504 4acoB
7 |IloaroroBka M ciava SK3aMeHa 36 36 4acoB
8 | O0mas Tpy10eMKOCTh 252 108 180 540 JacoB
7.0 3.0 5.0 15.0 3.E.

3auer: 1 cemectp
Ox3ameH: 2, 3 cemecTp

Tomck 2018

CornacosaHa Ha noprtane N2 30016



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nportokot Ne 123 ot « 7 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMOTpeHa u oJ00peHa Ha 3aceflaHuu Kadenpsl PU3UKA «  » 20 roma, MPOTOKOMI
Ne ;

PazpaboTuuk:
ITpodeccop Kadenpa pusuku (pusn-
KH) A. C. Knumos

3aBenyromuii odecrieunBaroen kag.
buzukn E. M. Oxkc

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JoneHt kadenpsl paauodIeKTpOH-
HBIX TEXHOJIOTUH U 3KOJIOTUYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMHUpOBaHUE LEIOCTHOTO MPEACTAaBICHUS O (PU3MUECKUX Mpolieccax M SBICHUSX, MIPOTEKaIO-
IIMX B MPUPOJE, MOHUMAHUS €CTECTBEHHOHAYYHOU CYIIIHOCTH MpPoOJeM, BO3HUKAIOUIMX B Xozae mpodec-
CHUOHAJILHOM JIeSTeNIbHOCTH, U (POPMUPOBAHNE CIIOCOOHOCTHU K TO3HABATEIbLHOU JESTEILHOCTH.

1.2. 3amaum AMCHUIIIMHBI
— OcBocHHE CTyJICHTAaMH M YMEHHE HCIIOJIb30BaTh OCHOBHBIC TMOHSATHS, 3aKOHBI COBPEMEHHOM
(bu3NYECKOl KapTUHBI MHPA, METOJIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUN B (pr3mKe
1 METOJIOB OIICHOK MOPSIKOB (PH3UYECKUX BETUYUHH.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «®uszuka» (b1.6.12) otHocutes k 610Ky 1 (6a3oBas 4acTs).
[TpenmecTByOIMMU AUCUUIUIMHAMH, (HOPMUPYIOIIMMH HavYaJdbHbIC 3HAHMS, SBIIOTCS: Bbiciias
MareMaTrka, Ou3mka.
[Tocnenyromumn AMCHUIIIIMHAMU SIBJIIOTCA: be3omacHOCTh XKu3HeAeATenbHOCTH, ['maporasonu-
HaMHKa, MeTpoJIorus ¥ TEXHU4YECKHE U3MepeHus, Mexanuka, Ousuka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Ipotiecc n3yueHust TUCUUILIMHBI HAMPaBJIeH HAa (GOPMHUPOBAHUE CIACAYIOIMNUX KOMITETCHIIHA:

— OK-10 cnocoOHOCTBIO K TO3HABATEIBHOM AeITEILHOCTH;

B pesynbrare u3ydeHus: IUCHUIUTMHBI 00YYarOIIUNCS JOMKEH:

— 3HATh OCHOBHBIC (DU3UYECKUE SIBJICHUS M OCHOBHBIC 3aKOHBI (DM3UKH, TPAHUIIBI KX TIPUMEHH -
MOCTH; OCHOBHBIE ()M3MYECKHUE BETUYNHBI U (PU3NUECKUE KOHCTAHTHI, UX OMpEAENEHUE, CMBICI, CIIOCOOBI
Y €IMHUIIBI UX U3MEpeHus; GyHIaMeHTalbHbIE (DU3NYECKHUE OTBITHI M UX POJIb B PA3BUTHH HAyKH; HA3HA-
YeHHE U MPUHIUIBI JSUCTBUS BaXHEHIINX (QU3NUECKUX MPUOOPOB; METOABI SMIMPHUECKOTO U TEOPETH-
YECKOTo MO3HAHUs (PU3NYECKUX SBJICHUN MMPUMEHUTEIBHO K 3a]1a4aM MPpo¢eCCUOHATBFHOM NEeSITEIbHOCTH.

— yMeThb OOBSICHUTh OCHOBHBIC HAOIIOAaeMble MPUPOIHBIC SABICHUA U A(P(EKTH ¢ MO3UIMIA
dbyHIaMeHTaIbHBIX (PU3MUECKIX B3aMMOCHCTBHIA; HCTOIKOBBIBATH CMBICIT (PHU3UUECKUX BETUYHH U MTOHS -
TH; UCTIONH30BaTh PA3IMYHBIE METOAMKH IMITUPHUECKOTO U TEOPETUIECKOTO MO3HAHMS (PU3UKU HAOIIO-
JTaeMBIX SIBJICHHUI

— BJajeTb HaBbikamMH KCIIOIB30BaHUS OCHOBHBIX O0MIE(PU3NUESCKUX 3aKOHOB M TIPHHITUIIOB B
BAKHEUIIUX MPAKTUUECKUX MPUIOKEHUSAX; METOJMKAMH IMIIUPUUECKOTO U TEOPETUUYECKOTO HCCIIe0Ba-
HUSI, HABBIKAMU 00paOOTKH M MHTEPIIPETAIIMN PE3YIBTATOB HKCIIEPUMEHTA.

4. O0beM IMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO0mmast TpyI0eMKOCTh TUCITUILIMHBI cOCcTaBiseT 15.0 3a4eTHBIX €IWHMIIBI U TIPEJCTAaBICHA B Ta-
omnne 4.1.
Tabmuua 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunpl yueGHoi nesarenbHOCTH Bcero uacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 228 76 76 76
Jlexuun 84 28 28 28
[IpakTuyeckue 3aHATUS 96 32 32 32
JlabopaTtopHbIe pabOThI 48 16 16 16
CamocTtosiTenbHas paboTa (Bcero) 276 176 32 68
OdopmieHre 0T4eTOB 110 Ja00paTOPHBIM 56 32 8 16
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 86 56 10 20
[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 134 88 14 32
ceMHHapam
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Bcero (0e3 ax3ameHa) 504 252 108 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 540 252 108 180
3auetHbie EquHutib 15.0 7.0 3.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ [&]
B = = 2 s é =
= e S o 2 % o E
? 3 < S Fos 2 U
Ha3Banus pa3nenoB IUCHUTIIIUHBL i © = o, o 2 &5
S 5 G S g 0 = E
e | 2 & 33 &2
= © | A & 2
1 cemectp
1 Mexanuka 10 12 8 68 98 |OK-10
2 MonekynsapHast GU3UKa U TEPMOIHHA- 10 8 4 42 64 |OK-10
MHKa
3 DNEeKTPUYECTBO 8 12 4 66 90 | OK-10
Hroro 3a cemectp 28 32 16 176 252
2 cemecTp
4 DneKTpOMarHeTusm 14 18 8 16 56 |OK-10
5 KonebGanus u BOJTHBI 14 14 8 16 52 |OK-10
Hroro 3a cemectp 28 32 16 32 108
3 cemecTp
6 BosHOBas onTHka 12 14 8 30 64 | OK-10
7 KBaHToBasi onTHKa 8 8 4 14 34 | OK-10
8 AtomHas (usmnka 8 10 4 24 46 |OK-10
Hroro 3a cemectp 28 32 16 68 144
Uroro 84 96 48 276 504
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JIKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieioB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
3 =a=t
g > 5
HasBanus paznenos CopeprkaHue pa3aenoB JUCUUITUHBI MO JEKIHUSIM zF &5
S : S
a e g
= S
1 cemectp
1 MexaHuka OCHOBHbBIE KHHEMATHYECKHUE XaPAKTEPUCTUKH JIBUXKE- 10 |OK-10
HUS: CKOPOCTh U ycKopeHue. HopmanbHoe U TaHTeH-
uuanbHoe yckopeHue. Knnemaruka BpamaTesibHOro
JBUKEHUS: YTJIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHUE,
HX CBSI3b C JINHEMHON CKOPOCTBIO U YCKOpeHueMm. M-
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HEpLUaJIbHbIE U HEMHEPLUAJIBbHBIE CUCTEMBI OTCUETA.
3akonsl HeroToHa. Macca, ummnynsc, cuiia. 3aKkoH
coxpaHeHus umnyibsca. Kunernueckast sneprus. Kon-
CepBaTUBHBIE CUJIbI U cucTeMBbI. [loTeHInanbHas
sHeprus. CBA3b MEXKY TOTEHIIUAIBHOM YHEPTUEH U
CWJION. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.
JluHaMuKa BpalaTeIbHOTO JBUKEHUS TBEPAOTO Tea.
MowmenT naepunnd. MoMeHT cuiibl. MOMEHT UMITYJIb-
ca. 3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCA.

HUroro

10

2 MonekynspHas pu3uKa
U TepMOJIMHAMHKA

YpaBHEHMSI COCTOSHUS UACAIBHOTO raza. Y paBHEHHE
Maiiepa. TermmoeMKoCcTh UAEaTbHBIX Ta30B, YUCIO
crerneHeit cBo0oib1. M3omporieccsl uieanbHOro rasa.
Knaccuueckue cratuctuku. OyHkuus pacnpeaencHus
MakcBesuia o IpoeKIHsIM U a0COTIOTHBIM 3HaYE€HU-
M ckopocTeld. bapomerpuueckas popmyna. OyHKusA
pacnpenenenus boneumana. Tepmoaunamuka. Ilepsoe
Hayajo TepMoanHaMuku. ObpaTuMble 1 HeOOpaTUMBbIE
npouecchl. Hukn Kapro. K.n.1. oOpatumeix u
HeoOpaTUMBIX IUKJIOB. TepMoauHaMuueckue GpyHk-
LMY COCTOSIHMA. DHTponus. Mi3MeHeHue sHTponuu
pu 00paTUMbIX U HeoOpaTUMBIX Iporeccax. Bropoe
HAy4ajio TEPMOJNHAMUKH.

10

Hroro

OK-10

3 DJEeKTPUUECTBO

OnexTpuueckoe nose. Hanps»keHHOCTh U MOTEHIIUAT
3NEeKTpUUecKoro nois. CBsi3b MEXAY HANPSHKEHHO-
CTBIO M MOTeHIMaNOM. [TpyHIMI Cyniepno3uuy 371eK-
Tpuueckux noneil. Teopema ["aycca u ee nprumeHeHne
JUIsL pacyeTa ekTpudyeckux nosei. [omsapusanus
JTUAJIEKTPUKOB. OTHOCUTEIbHAS JUAJIEKTPUUYECKAs
MIPOHUIIAEMOCTb. DJIEKTpUUECKOe cMeleHue. Teope-
Ma O [UPKYJISIIIUU BEKTOPA HAMPSKEHHOCTHU AIIEKTPO-
cTatryeckoro nojs. [lone BHyTpu NpOBOJHUKA U Y
€ro NoBepXHOCTHU. Pacnipenenenue 3apsia B MpoBOJI-
HUKE. DJIEKTPOEMKOCTh YETUHEHHOTO IIPOBOTHUKA.
KonzaencaTtopsl. DHeprus 3J1eKTpUYECKOro nos. DIeK-
Tpuueckuil Tok. InoTHOCTE TOKa. 3akoHbl OMa U
Jlxoyns-Jlenna B muddepennmansaoit hpopme. Mor-
HOCTb ToKa. K.1.11. ncrounuka Toka. 3akoHsl Kupxro-
(a A nenei moCcTOSHHOTO TOKA.

HUroro

OK-10

Hroro 3a cemectp

28

2 ceMecTp

4 DneKTpoMarHeTu3mM

Bexrop marautHo#M uHaykuuu. 3akon buo-Casapa-
Jlarutaca 1 ero MpUMEHEHUE K pacy€Ty MarHUTHBIX
nonei. JIBukeHne 3apsyKEHHbBIX YacCTHIl B 3JIEKTPO-
MarHuTHBIX nosisax. Teopema ['aycca juist BekTopa Mar-
HUTHOW MHAYKUIHUH. TeopeMa 0 HUPKYISIUU BEKTOpa
MAarHUTHOM MHAYKIIMH U €€ IPUMEHEHHE [l pacuéra
noniedt. Cuita Amnepa. Cuna Jlopenna. Hanpsoxén-
HOCTb MarHUTHOTO MOJIsl. MarHUTHAsi NPOHUIIAEMOCTh

14

OK-10
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cpensl. TeopeMa 0 NUPKYISALMKA BEKTOPA HAIPSKEH-
HOCTH MarHUTHOro noss. @eppomarnerusm. Pabora
IO MEPEMEILECHUIO TPOBOJHUKA C TOKOM B MArHUTHOM
nosie. fIBieHue 3JIeKTPOMAarHuTHON HAYKIuu. 11pu-
poa 3.1.c. UHAYKIHH. SIBneHue camonnaykunu. Mn-
TYKTUBHOCTb. B3auMHas nHAyKuus. DHEprus mar-
HUTHOTO TOJIS.

Hroro

14

5 KonebOanus v BOIHEI

I'apmonnyeckue konedanus. Mexanuueckue konebda-
Husl. CrnoxeHrne rapMoHUYecKux Konebanuii. CBoOo-
HbIE, BBIHYX/IEHHBIE KoJleOaHus. SIBneHue pe3oHaH-
ca.JnekTpuyeckue kojaeOanus. KasucrannoHapHsblIit
Tok. CoOcTBeHHas yacTora Konebanuit. Yactora 3ary-
xarorux koneOanuii. Pesonancuas gacrora. [lepe-
MEHHBIN TOK.BosHbI B ynpyrux cpenax. Ilnockue u
chepuueckue BomHb. DddekT Jormmepa. Dnexkrpomar-
HUTHBIE BOJIHBl. DHEPTETUUECKUE XaPAKTEPUCTUKU
AJIEKTPOMArHUTHBIX BOJIH.

14

Hroro

14

OK-10

Hroro 3a CEMCECTP

28

3 cemectp

6 BonHoBas onTuka

Wntepdepennus cBera. KorepeHTHOCTh CBETOBBIX
BoyH. [udpakuus ceeta. [Ipunamun [roiireHca. 30HbI
@penens. Judpakuus ot menu. Judpakunonnas pe-
mertka. [Tongpusanus cera. CreneHp NOISpU3ALUN.
CriocoObI mostyueHust MOISIPU30BAHHOTO U3TyUYESHHUS.

12

Hroro

OK-10

7 KBanToBas onTHKa

TernoBoe U3IyYeHNE U €ro CIEKTpaIbHbIE XapaKTe-
puctuku. 3akoHsl Kupxroda, Credana-bonbimana u
Buna. ®opmyna Panes-/xunca n «ynsTpaduonero-
Bas katacTpoday. ['unoresza kBantoB. ®opmyna
[Tnanka. ®oroaddext u 3pdexr Komnrona. @oTOHEL.
KopmyckynspHo-BOIHOBOM Tyanu3M CBETa.

HUroro

OK-10

8 AtomHas pusmka

Mopnens atoma Peszepdopna-bopa. SAnepHast monens
aToMa. DMIIHPUYECKHNE 3aKOHOMEPHOCTH aTOMHBIX
cnektpoB. Popmyna banemepa. boposckas Teopus
aToma Bopopozaa.KBanroBas mexanuka. ['umoresa ne
Bbpoiins. [Tpunnun veonpenenéunoctu eitzenOepra.
BonHoBas ¢pyHKIMS 1 €€ CTaTUCTUYECKUIN CMBICI.
VYpasuenue lllpeaunrepa. KBantoBas yactuna B oz1-
HOMEPHOU MOTEHIHANbHOU siMe. CpelHne 3HaYeHUs U
oreparopsl pu3nuecKux BearnuuH. OHOMEpHBIE I10-
TEHIMAJIbHBIN nopor u 6apbep.KBaHTOBOMEXaHNYE-
cKoe onucanue atoma. CTalliOHapHOE YpaBHEHHE
[penunrepa g aroma Bogopoaa. KsanroBanue yr-
JIOBOI'O MOMEHTA U SHEPTUH B aTOMe Bojopoaa. Bos-
HOBBIE (DYHKIIMHU U KBaHTOBbIE yucia. [IpaBuna or6o-
pa 1 KBaHTOBBIX nepexonoB. OnwiT LTepHa u I'ep-
naxa. CriuH amektpoHa. Iddext 3eemana. [Ipunum

OK-10
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[Taynm. 3anomHeHne AMEKTPOHHBIX 00oJouek. [lepuo-
JMYecKasi CHCTEMa 3JIEMEHTOB.

Hroro 8
Hroro 3a cemectp 28
Hroro 84

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eCeYnBAKIIMMH (NMPeAbl Ty IIUMH)

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMI/I) AUCHUIIIMHAMHA

obecrnieunBaeMbIMHU (TTOCIIEIYIONTUMU ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXAUCIUIIMHAPHBIEC CBSI3U

HanmenoBanne JUCITUITIINH

Ne paznienoB qaHHON AUCHUTUIHHBL, 171 KOTOPBIX HEOOXOIUMO
n3ydeHue 00eCIeuynBalomnUX U 00eCIIeYNBAEMbIX TUCIUTUTAH

1 2 3 4 5 6 7 8
[IpeamecTByromMe TUCITUATITAHBI
1 Beicmas maTeMaruka + + + +
2 ®dwusnka + + + +
[Tocnenyromue TUCIUITITUHBI
1 be3onacHOCTh )KU3HEACITEIb- n . n n . n n n
HOCTH
2 T'ugporazoquHamMuKa + +
3 Metposiorusi 1 TEXHUYECKHE " N .
U3MEPEHHUS
4 MexaHuka +
5 ®dusnka + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CooTBeTCTBHE KOMHGTGHHHIZ, (bOpMI/IpyeMLIX IIpu HU3y4YCHUU ITUCHUILIIMHBI, 1 BHIOB 3aHATHI

IpeJCTaBlIeHO B Ta0nuie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH JUCIUILTUHBI, U BUIOB 3aHS -

THI
§ Bunnl zanstuit
g o . .
[t

2 ; S E s MDOpPMBI KOHTPOJIS

o & ) o a, P p

= . }

2 = = g 2

g Sy S &)

M =

OK-10 + + + + KonTposbHas pabota, Jk3a-

MeH, KomnokBuywm, 3amura
oruera, OTyer 1o yabopa-
TOpHOM pabote, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 =
< 25
]
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
a o 2
= Sl
1 cemecTp
1 Mexanunka Kunemartnka paBHOYCKOPEHHOTO BpallCHUS 4 OK-10
Onpenenenne MOMEHTa MHEPLIUU TBEPABIX TEI 4
Hroro 8
2 MonekynspHas ¢pusuka |M3ydenue pacnpeneneHus Makcpenia 4 OK-10
U TePMOJMHAMHUKA Viroro 4
3 DAeKTpUYeCTBO N3MepeHne yaenbHOro 3JIEKTPUYECKOrO COMTPOTUBIIE- 4 OK-10
HUS METAJIJIOB.
Hroro 4
Hroro 3a cemectp 16
2 cemectp
4 DnexTpoMarHeTusm W3yyeHnne MarHuTHOTO MOJIsI KPYTrOBOI'O TOKA OK-10
Omnpenenenne yaeapHOTO 3apsa 3JIEKTpOHa METOIOM
MarHeTpoHa
Hroro
5 Konebanus u BOJIHEI N3yueHne 3aTyxaronux 3JeKTPOMarHUTHBIX Kojie0a- 4 OK-10
HUU.
CroxeHue B3aMMHO MEPIEHANKYISIPHBIX KOIeOaHUH. 4
@urypsl Jluccaxy
Hroro 8
Hroro 3a cemectp 16
3 cemecTp
6 BonnoBas ontuka Wzyuenne uaTephepeHINn Ta3epHOro U3ITyUeHHs. OK-10
Nzyuenue qudpakium 1a3epHOro U3Iy4eHus Ha oJl-
HOMEPHOU TU(PPAKINOHHON pemIeTKe
Hroro 8
7 KBaHTOBasi ONITHKA TerioBoe u3ny4eHue 4 OK-10
Hroro 4
8 AtomHas (usmka HccnenoBanue criekrpa atoMa BOIOpoaa 4 OK-10
Hroro 4
Hroro 3a cemectp 16
Hroro 48

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabiuue 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopmupyembie

KOMIICTCHLIUU

1 cemecTp

1 Mexanuka

Kunemarnka nocTynarenbHOro ¥ BpamareabHOro
JBIKEHUSI MaTepUaAJIbHON TOUKM. /[MHaMuKa nocryna-
TEJIBHOTO M BPalaTeIbHOIO ABMKECHUS MaTepHAIILHON
TOYKHU U TBepAOro Tena. ClokKHOEe ABMKEHUE. 3aKOHbI
COXPaHEHUS B MEXaHUKE

—
[\

Hroro

OK-10

2 MonekynsipHas pu3mka
1 TEpMOJIMHAMUKA

YpaBHEHME COCTOSHUS UAEATBHOIO ras3a. M3omnpouec-
cel. Pacnipenenenus Makcsenna u bonsimana. Cpen-
Hss DHeprus Mosekyll. Terutora. TenmoeMkocTs. BHy-
TPEHHSIS HEprus U padoTa naeanbHoro rasa. I[lepsoe
HA4aji0 TEPMOJNHAMUKH.

HUroro

OK-10

3 DnexkTpuuecTBO

3axoH Kynona. Hanpssk€HHOCTb 31€KTpUYECKOrO
nons. Teopema [Maycca. [ToreHmman amekTpocTaTuye-
CKOT'O IIOJIS1. DHEPTUS AIIEKTPUUECKOro nouisd. PazHocTh
noTeH1uanoB. PaboTa snekTpocTaTrnyeckoro mo-
ns.1locTostHHBIN 35eKTpUUecKHil TOK. 3akoH [ koyis-
Jlenna.

Hroro

12

OK-10

Hroro 3a CEMCECTpP

32

2 cemecTp

4 DneKTpoOMarHeTu3mM

MaruutHoe none. 3akoH buo-Casapa-Jlamnaca. Cuna
Awmmnepa. Cuina Jlopenna. DneKTpoMarHuTHas MHIyK-
nus. CamonHaykuus. BzanMHas nHAykuus. DHeprus
TOJIS.

18

Hroro

18

OK-10

5 Konebanus 1 BOJIHBI

'apmonmnueckue konebanus. CiaoxeHne rapMoHHYe-

CKMX KoJIeOaHMiA. 3aTyXalore, BEIHYK/ICHHBIE KOJIe-
Oanwsi. SIBienue pe3onanca. [Inockue, chepuueckne
BoNHBL. DddexT [Jorutepa.

14

Htoro

14

OK-10

Hroro 3a cemectp

32

3 cemectp

6 BoanoBas ontrka

Wntepdepennus cBera. KorepeHTHOCTh CBETOBBIX
BoutH. Jludpaknus ceera. [Ipuniun [roiirenca. 30HbI
Openens. Judpaxius ot menu. Judpakinuonnas pe-
metka. [lonsgpuzanus ceera. CteneHp Noaspu3alim.
Crioco0bI nostyueHust MOJSIPU30BAaHHOTO U3TYUYEHHUS.

14

HUroro

14

OK-10
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7 KBanToBas onTuka KBanrtoBas npupoja uznydenus. TernoBoe uznyye- 8 OK-10
Hue. Buemnuit pororpdext. Dpdext Komntona
Hroro

8 AtomHas uznka AToMmHBbIe ciekTpbl. Mogens atoma Pesepdopna-bopa. 10 OK-10

SAnepnas mogens aroma. COOTHOILIEHUE HEOIPENEIEH-
HocTel ['eiizenOepra. Pemenne ypasuenus Lpénun-
repa /sl 4acTUILbl B OTHOMEPHON MTOTEHIUATbHON
saMme. [lorennuanbHelil 0apsep. KBaHTOBBIE UnCIIa.
KBanToBanue MomeHTa uMiyiasca. Teopus aroma Pe-
3epdopna-bopa. KBanTtoBast Teopusi CTpo€HHsI MHOTO-

QJICKTPOHHBIX CUCTEM

Hroro 10
Hroro 3a cemectp 32
Hroro 96

9. CamocrosiTesibHasi padora
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
3 =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos = = @OopMBI KOHTPOJIA
6 (5] = O
paboThI B s 2
=3 ez
a e g
= S}
1 cemecTp
1 Mexanuka [ToaroroBka k mpakTuue- 32 |OK-10 3amuTa otuera, Komio-
CKUM 3aHSATUSM, CEMUHA- kBuyM, OTueT no nabopa-
pam TopHOU paborte, Tect, Dk-
IIpopaboTka JIEKIIUOHHOTO 20 3aMeH
MaTepuaita
OdopMieHHE OTYETOB IO 16
nabopaTtopHbeIM paboTam
Uroro 68
2 MonekynspHas ¢usuka |IloaroroBka k npaxtuye- 20 |OK-10 3amura oruera, Komio-
U TepMOJIMHAMUKA CKHM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT no adopa-
pam TopHOH pabdote, TecT, k-
[IpopaboTka JTeKIIHOHHOTO 14 3aMeH
MaTepuana
OdopmieHre 0T4ETOB 110 8
nabopaTOpHBIM paboTam
Hroro 42
3 DAEeKTpUYeCTBO [ToaroroBka k mpakTuue- 36 |OK-10 3amuta otyeta, Komno-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT o nabopa-
pam TopHOU paborte, Tect, Dk-
[TpopaboTka TeKIHOHHOTO 22 3aMeH
MaTepuaita
OdopMieHHE OTYETOB TT0 8
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JabopaTOpHBIM paboTam

Hroro 66

Hroro 3a cemectp 176

2 ceMecTp

4 DneKTpoMarHeTu3mM [ToaroroBka Kk mpaxkTHye- 8 |OK-10 3amura otuera, Komo-
CKUM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT o nabopa-
pam TopHO# pabdote, TecT, Dk-
[TpopaboTka JIEKITMOHHOTO 4 3aMeH
MaTtepuana
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
Hroro 16

5 KonebOanus v BOIHEL [ToaroroBka kK mpakTuue- 6 OK-10 3amuTa otuera, Komio-
CKUM 3aHATHUSM, CEMUHA- kBuyM, OTueT o mabopa-
pam TopHOU paborte, Tect, Dk-

MeH

[IpopaboTka JIEKIIMOHHOTO 6 3ame
MaTepuana
OdopmiteHre 0TIETOB 1O 4
nabopaTopHbIM paboTam
Hroro 16

Hroro 3a cemectp 32

3 cemecTp

6 BosHOBas onThka [ToaroroBka Kk nmpakTu4e- 14 |OK-10 3ammra otyera, Komo-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT o nabopa-
pam TopHOM pabote, Tect, Dk-
[IpopaboTKa JIEKIIUOHHOTO 8 3aMceH
Matepuaia
OdopmieHre OTYETOB IO 8
J1abopaTOpHBIM paboTam
Hroro 30

7 KBaHTOBas ONTHKA IToaroroBka K mpaxkTuye- 6 |OK-10 3amuTa oryera, Komio-
CKUM 3aHSTHSM, CEMUHA- kBUyM, OTuet no adopa-
pam TopHO# pabote, TecT, k-

MeH

[IpopaboTka JIeKIIHOHHOTO 4 3ame
MaTepuana
OdopmiteHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 14

8 AtomHas (usmka [ToaroroBka K mpaxkTu4e- 12 |OK-10 3ammra oryera, Komo-
CKUM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT o nadopa-
pam TopHOM pabote, Tect, Dk-
IIpopaboTKa JIEKIUOHHOTO 8 3aMceH
Matepuaina
OdopMmieHre OTYETOB IO 4
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JabopaTOpHBIM paboTam
Hroro 24
Hroro 3a cemectp 68
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
Hroro 312

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa

1 cemectp
3amura oTueTa 10 10 20
Komnoksuym 24 24 48
KonTponbHas pabota 4
Otuet no nabopaTopHOit 2 2 4
pabore
Tect 9 2 9 20
Hrtoro makcumyM 3a nepu- 49 2 49 100
on
Hapacraromum nrorom 49 51 100 100

2 cemecTp
3amura oTUeTa 10 10 20
Komnoksuym 24 24 48
KontponwsHas padorta
Otuet no nabopaTopHOii 2 2 4
pabore
Tect 9 2 9 20
Hrtoro makcumyM 3a nepu- 49 2 49 100
on
Hapacraromunm nrorom 49 51 100 100

3 cemecTp
3amura oTueTa 10 10 20
Komnoksuym 12 12 24
KonTponbHas pabota 4
OTuet no nabopaTopHOii 2 2 4
pabore
Tect 6 2 6 14
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Hrtoro makcumyM 3a nepu- 34 2 34 70
on

DK3aMeH 30
Hapacraromum nrorom 34 36 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, 1.B. Kypc obmeit ¢puszuku. B 3 1. Tom 1. Mexanuka. MonekynspHas (usuka:
YyeOHoe nmocobue [DnekTpoHHbIH pecype] : yded. mocodue — DnexTpoH. aaH. — Cankt-IlerepOypr :
Jlanb, 2018. — 436 c. — Pexxum poctyna: https://e.lanbook.com/book/98245. — 3arin. ¢ sxpana. [Dnek-
TpOHHBIN pecypc] - Pexxum goctyna: https://e.lanbook.com/book/98245., nara o6pamenus: 07.06.2018.

2. CagenneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTBo U MarHeTu3M. BoHBI.
Ontuka [DnexTpoHHsIi pecypc] : yue0. mocobue / .B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ilerep-
Oypr : Jlaub, 2018. — 500 c. — Pesxxum moctymna: https://e.lanbook.com/book/98246. — 3arn. ¢ sxpana.
[OnexTponHbIii pecypc] - Pexxum pocrtyma: https://e.lanbook.com/book/98246., nmata oOpamienus:
07.06.2018.

3. Casenbes, U.B. Kypc obmeit ¢usuxu. B 3 1. Tom 3. KBanroBas ontuka. AToMHas (pusuka.
®dusnka TBepAOTro Tena. Gu3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUIl [ DIEKTPOHHBINA pecypc] : yueol.
nocobue / N.B. CaBenbeB. — DnextpoH. naH. — Cankr-IletepOypr : Jlanp, 2018. — 320 c¢. — Pexum
nocryna: https://e.lanbook.com/book/106893. — 3aru. ¢ skpana. [DnekTpoHHsbIil pecypce] - Pexum nocty-
na: https://e.lanbook.com/book/106893, nara o6pamenus: 07.06.2018.

12.2. lonostHUTEILHAS JIATEPATYpa
1. CasenbeB, 11.B. CoopHUK BOMPOCOB W 3aaa4y MO o0ImIeH ¢usmke [DIEKTPOHHBIA pecypce] :
yueb. nmocobue / .B. CaBenbeB. — DnextpoH. gan. — Cankr-IlerepOypr : Jlanb, 2018. — 292 ¢. — Pe-

CornacoeaHa Ha noprane Ne 30016 13




*KuM aoctymna: https://e.lanbook.com/book/103195. — 3arn. ¢ skpana. [DnekTpoHHBIN pecypc] - Pexxum
noctyma: https://e.lanbook.com/book/103195., nara o6pamenus: 07.06.2018.

2. HWponos, N.E. 3amaun o obmieit gusuke: YuedHOe mocodue [DNeKTpoHHBINH pecype] : yueO.
nocobne — OnektpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 c¢. — Pexum noctyma:
https://e.lanbook.com/book/99230. — 3arn. ¢ skpana.: [DnekTpoHHBIH pecypc] - Pexum nmocryma:
https://e.lanbook.com/book/99230., nara ob6pamenus: 07.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MO0CO0Uus

1. MexaHuka: YueOHO-METOAUYECKOE MOCOOME IO AYIUTOPHBIM IPAKTUUECKUM 3aHATUSAM U
camocrosTenbHor padote / ['puboB FO. A., 3enun A. A. - 2018. 64 c. [DnexkTpoHHBINA pecype]| - Pexxum
noctyna: https://edu.tusur.ru/publications/7662, nata obpamenus: 07.06.2018.

2. MonekynspHas Gu3rka U TepMOJUHAMUKA: Y 4eOHO-METOANYECKOe T0COOHe MO ayTUTOPHBIM
MPAKTHYECKUM 3aHSITHSIM U CaMOCTOsTeNbHOM padoTe / bypmoBunma B. A. - 2018. 85 c. [DnekTpoHHBIH
pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7520, nara obpamienus: 07.06.2018.

3. DJeKTpUYecTBO M MarHeTu3M: Y4eOHO-METOIUYecKOoe MocoOue Mo ayTUTOPHBIM IpaKTH4Ye-
CKHM 3aHIATHAM U caMoCTosATeIbHOM padoTe / bypaueBckuii FO. A. - 2018. 137 ¢. [DnekTpoHHBIH pecypc]
- Pesxxum mnoctyna: https://edu.tusur.ru/publications/7729, nara obpamenus: 07.06.2018.

4. KonebOanusi 1 BOJHBI: Y4eOHO-METOAUYECKOE TOCOOUE M0 aAyAUTOPHBIM MPAKTHUECKUM 3aHSI -
THSIM B caMocTosTenbHOM padoTe / Knmumos A. C., Menoauk A. B., FOmkos 0. T - 2018. 114 c. [Dnex -
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 07.06.2018.

5. BonHOBas u KBaHTOBas ONTHKA: Y4YeOHO-METOANYECKOE MOCOOHE 1O ayTUTOPHBIM IpaKTH4e-
CKHM 3aHIATHSAM U camocTosATeIbHOM padoTe / Opnosckas JI. B., UBanosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTpoHHbI pecype| - Pexxum gocrtyma: https://edu.tusur.ru/publications/7694, nara oGparie-
Hus: 07.06.2018.

6. AtomHas (usuka u Qusuka TBEPAOTO Tena: Y4eOHO-METOMUECKOe MTOCOOUE M0 ayTUTOPHBIM
MPaKTUYECKUM 3aHATHSIM M camocTosaTelbHON pabdorte / Jlsuma A. B., Uyxkkor 1O. II. - 2018. 147 c.
[OnexTponHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7691, nara oOpamieHus:
07.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpamieHus: MeTonuueckue yka3aHus K JJabopaTtopHOi pabo-
te / BypnoBumma B. A., Tposu JI. A. - 2012. 13 c. [DnekrponHsiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/923, nara obpamenus: 07.06.2018.

8. OrmpeneneHre MOMEHTa MHEPIIUU TBEPJBIX Tel: PyKoBoACTBO K 1abopaTopHoit pabote no du-
suke / TrionpkoB A. B., I'puboB FO. - 2016. 12 c. [Dnekrponnsiii pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/6692, nara o6pamenus: 07.06.2018.

9. MWsyuenme pacrpenencaus MakcBemwia: Meroaudeckue yka3zaHus K JaboparopHoil padorte /
bypaouniun  B. A. - 2018. 9 c¢. [Dnekrponnbli pecypc] - Pexum  pgoctyna:
https://edu.tusur.ru/publications/7643, nara o6pamenus: 07.06.2018.

10. M3mepeHue yaesibHOTO AJIEKTPUUECKOr0 COMPOTUBICHHUS METaNIOB: MeTouuecke yKazaHus
K JlabopatopHoii pabote / iBanosa E. B., MenoBauk A. B. - 2018. 7 c. [DnexTpoHHbIii pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7645, nata o6pamenuns: 07.06.2018.

11. V3ydeHre MarHUTHOTO IOJII KPYrOBOTO TOKa: MeToaudeckue ykazaHus K j1abopaTopHO pa-
6ore / MBanoa E. B., MegoBauk A. B. - 2018. 13 c. [DnekrponHsiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/7646, nara o6pamenus: 07.06.2018.

12. OmnpexneneHue yaeabpHOTO 3apsifa JIEKTPOHA METOAOM MarHeTpoHa: MeToauyeckue yKa3zaHus
K s1aboparopHoii pabote / bypaueBckuii FO. A. - 2011. 14 c. [DnexTponnsii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata oopamenus: 07.06.2018.

13. UzyueHue 3aTyXarolMX 3JIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K jiabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DnekrpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nara o6pamenus: 07.06.2018.

14. CnoxxeHre B3aUMHO TEPIICHIUKYISIPHBIX Konebanuii ¢purypsl Jlnccaxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoit pabore / bypaueBckuii 1O. A. - 2011. 9 c. [Dnekrponnslii pecypce] - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenwus: 07.06.2018.

15. Uzyuenune uHTEp(epeHIMN JIa3epHOTO U3ITy4eHus: YuyeOHO-MeToamueckoe mocodbue / Op-
mockas JI.  B. - 2010. 9 c. [OnekrpoHHwli  pecypc] - Pexum = nmocryna:
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https://edu.tusur.ru/publications/911, nata obpamenus: 07.06.2018.

16. V3ydyenune audpakiiyd Ja3epHOTO H3TYUYCHHUS HA OJHOMEPHON AUGPPAKIIMOHHON pEIIeTKe:
YuebHo-meronuueckoe nmocodbue / Opnosckas JI. B., Opmosckas A. B. - 2010. 9 c. [DnekrpoHHsIi pe-
cypc] - Pexxum moctyma: https://edu.tusur.ru/publications/914, nara obpamienus: 07.06.2018.

17. TemnoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢usuke / Kimumos A. C., Me-
moeamk A, B. - 2017. 15 c¢. [OnekrtpoHHbli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 07.06.2018.

18. HMccnenoBanue criekTpa aTroMa Bojopoaa: MeToaudeckre yka3zaHus K JlabopaTopHOit padbote /
3axapoB H. A., Kupmmos A. M. - 2011. 18 c. [OnexrtponHslii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/917, nata obpamenus: 07.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl 11l CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JL1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Marepuansl pecypca https://edu.tusur.ru/

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE ISl IPOBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTAllUH, MOMEIICHUE I TPOBEE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCTalluu

634050, Tomckast o6macts, T. Tomck, Jlennna npocrnekT, a. 40, 133 ayn.

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

VYueOHas aymuTopus
y4deOHast ayIuTOpHs A7l TPOBEACHNUS 3aHATHH JIEKIIMOHHOTO THIIA, y9eOHas ayTUTOPHs IS TIPOBE-
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JIEHUS 3aHATUI MPAKTUIECKOTO THITA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 307 ay.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

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

JlaGopaTopust BOJIHOBOM ONITHKHU

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHass ayaAuTOpus IS PO -
BEJICHUS 3aHATHH JJa0OPATOPHOTO THUIIA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 210 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Monoxpomatop (9 mr.);

- Uctounuk cBeta criekTpa pTyTH (6 mT.);

- Ucrounuk cBeta criektpa Bogoposa (8 miT.);

- JJaboparopusriit maket "[lonsipuszanus ceera" (6 mrT.);

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecto npenoaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

JlaGoparopus 371€KTpHUYECcTBa U MarHeTU3Ma
ydeOHast ayuTOpus AJIsl IPOBEICHHSI 3aHITHI PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 219 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- JJaBoparopHblii MakeT «DIEKTPUUECTBO U MarHeTu3m» (12 mirt.);
- [lepconanbublit kommnbrotep (12 mr.);
- KonTponnep n3mepennii (12 mr.);
- locka Genas 11 IMCbMa MapKepoM;
- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecrnieueHue:
ASIMEC
LibreOftice
Microsoft Windows 7 Pro
— Pacuer norpemHocTeit GpuznyecKkux u3MepeHuit

JlaGopaTopust TepMOIMHAMUKH

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

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 223 ayn.

Onucanue nMerouierocs 000pya0BaHuUs:

- JIaGopaTopHBIif MaKeT MO TepMOANHAMHUKeE (6 IIT.);

- [IlepcoHanbHBIN KOMIBIOTED;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTe# GpuznyecKux u3MepeHuit

Jlaboparopusi KBaHTOBON (U3UKH
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yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 229 ayn.

Onucanue uMeroierocs 000pyA0BaHuUs:

- JIaGoparopuslit makeT "KBanToas ¢pusuka" (10 mr.);

- [IlepcoHanbHBIN KOMIBIOTED;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTel GpuznyecKux u3MepeHuit

JlaGoparopusi MEXaHUKU U MOJEKYIIPHOU (PU3UKU

yueOHast ayUTOpus ISl IPOBEICHHS 3aHITHI PAKTUYECKOTO THIA, yueOHast ayuTOpHUs IS TIPO-
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 232 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- JIaboparopubie MakeTsl: «MonekynaspHast ¢puszuka» (10 mt.), «Mastauk Obepbeka» (10 mT.),
«Mammna AtByna» (3 mr.), KkMoMeHT nHepuumn» (4 mT.);

- [lepconanbhblii koMmnbrotep (10 mt.);

- KonTpomnep n3mepennii (10 mrT.);

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBares.

[IporpamMmMHoe obecnieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTelt pusnueckux N3MepeHHi

JlabGopaTopust 1a3epHOM ONTUKH

yueOHasi ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHas ayaAuTOpus Ui PO -
BEJICHUS 3aHATHH JIa0OPATOPHOTO THUIIA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 235 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- 'enuoneoHoBHIH Ha3ep (8 mT.);

- OnTrueckasi CKaMbsl C PUHAJICKHOCTIMH (8 IIIT.);

- Kommnekr cnennanuzupoBanHoi yueOHo# mebenu;

- Pabouee mecTo nipenoaBarens.

[TporpammMHoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTs, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaroT JIOCTYI B AJICKTPOHHYIO WH-
(bopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. Touka naBMXKETCA M3 LIEHTpa CIMpalid C PaBHOMEPHO yObIBarouieil ckopoctbito. [Ipu aTOoM Be-
JUYMHA TIOJTHOTO YCKOPEHUSI TOUKH ...

BapwnaHTbI OTBETOB:

1. ymenpiiaercs; 2. yBenuuuBaeTcs; 3. He U3MEHAETCs; 4. paBHA HYIIIO.

2. Ha abcomoTHO TBEpIOE TENIO JAEUCTBYET MOCTOSHHBIN MOMEHT cuil. Kakue u3 mepedncieHHbIX
HUXKE BEIMYUH U3MEHSIOTCS 10 JTUHEHHOMY 3aKOHY?

BapwnaHTbI OTBETOB:

1. yrioBast CKOPOCTb M YIJIOBO€ YCKOPEHHE

2. MOMEHT WHEPIIUU U MOMEHT UMITYJIbCa

3. yriaoBast CKOpOCTb U MOMEHT MHEPLUU

4. yrioBasi CKOpOCTh 1 MOMEHT UMITYJIbCa

3. BenuunHa MOMEHTa MMITYIIbCA TEJIa U3MEHSETCS ¢ TeYCHHEM BpeMeHH 1o 3akoHy L=t(t+2) (B
equauax CH). Eciu B MOMEHT BpeMeHH 2 C YIJIOBOE YCKOPEHHE COCTaBisieT 3 paa/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...

BapwnaHTbI OTBETOB:

1.2

2.1

3.0,5

4.4

4. Ha koHIIaX HEBECOMOTI'O CTEPXHS 3aKPEIUICHBI JIBA MAaJE€HbKUX MAcCCUBHBIX mapuka. CTep:KeHb
MO>KET BpaIlaThCsl B TOPU30HTAIBHOMN MJIOCKOCTH BOKPYT BEPTHUKAIBHON OCH, TIPOXOJISIIEH Yepe3 Cepe -
Hy cTepkHs. CTEep:KeHb pacKpyTHIIH A0 YIJoBoW ckopocTH ®. 1o aeiicTBueM TpeHus: CTepKEHb OCTAHO-

CornacoeaHa Ha noprane Ne 30016 18



BUJICS, TIPH 3TOM BBIIETUIOCH 4 JIK TETIOTHI.

Ecnu crepeHb pacKpyTUTh 0 YIJIOBOM CKOPOCTH ®’ = /2, TO IPH OCTAHOBKE CTEPIKHS BBIJCIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[X), paBHOE ...

BapuaHnTbl OTBETOB:

1.0,5

2.2

3.1

4.4

5. TennmoBast mamuHa padotaet mo mukiry KapHo. Eciiu remnieparypy HarpeBarelst U XOIOAUIbHY -
Ka YMEHbIIUTH Ha oguHakoByto BennunHy AT, To KIT/] uukna ...

BapuaHTsl OTBETOB:

1. yBenuuurcs

2. HE U3MEHUTCS

3. YMEHBIIUTCSA

4. nnst OTBETa HEJOCTATOYHO JIAHHBIX

6. Bo CKONIBKO pa3 yBENMUHUTCS CPEIHEKBAAPATHUYECKass CKOPOCTh MOJIEKYJ HUACAIbHOIO ra3a mnpu
MOBBIIIICHUH a0COMIOTHOW TeMIepaTypsl B 4 pa3a?

BapuaHTbl OTBETOB:

1. He u3MeHuTCs

2.0,5

3.2

4.4

7. OT KakoW W3 MPUBEJICHHBIX HIKE BETMYUH, XapaKTEPU3YIOUIUX MOJIEKYJIbl, 3aBUCUT JaBJICHUE
UaealLHOro rasa?

BapuaHTsl OTBETOB:

1. cruBl NPUTSHKEHUS MEXKAY MOJIEKYIaMHU

2. KHHETUYECKOM SHEPTHUH MOJIEKYJI

3. CUJIBI OTTAJIIKUBAHUS MEKY MOJIEKYJIaMU

4. IOTEeHLIMAJIbHOW YHEPTUH B3aUMOJIEHCTBUS MOJIEKY

8. 1151 M30MpPOBAHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUM SHTPOIHS CUCTEMBI. ..

BapuanTsl 0TBETOB:

1. MuHMMaNIBHA

2. MakcuMaibHa

3. umeet cpenHee apupMeTuyecKoe 3HaYCHHE

4. MeeT OTpHULIATENbHOE 3HAYEHUE

9. BekTop Hanps»KEHHOCTHU 3JIEKTPOCTATUYECKOTO TOJISA, CO3JAaHHOTO MEXI1y OOKIJIaJKaMu IMI0CKO-
ro KOHJIEHCATOpa HalpaBJIEH. ..

BapuaHTbl OTBETOB:

1. oT oTpuNaTEIHLHOM OOKIIAKN K MOJIOKUTEILHOM

2. B CTOPOHY BO3pacTaHus MTOTEHIMAIA

3. mapamuiensHO 0OKIIaIKaM

4. B cTopoHY yObIBaHUSA MTOTEHLIMAA

10. Toueunsl#t 3apsa/ +q HaXOAUTCS B LIEHTpe ceprueckoit moBepxHocTU. Ecinu 1o6aBuTh 3apsia —
g BHYTpPb CPepHUyYECKOi MOBEPXHOCTH, TO MOTOK BEKTOpPA HAIMPSHKEHHOCTH 3JIEKTPUUECKOTo MOJsS 4epes
MOBEPXHOCTH C(HEpHI. ..

BapuaHnTbl OTBETOB:

1. yBenuuurcs

2. YMEHBIIUTCS

3. paBeH HyJIIO

4. HE U3MEHUTCS

11. MarauTHbII NOTOK CKBO3b KaTYLIKY, COCTOAILYIO U3 10 BUTKOB, n3MeHseTcs 1o 3akoHy D=t(2-
t) MB6. Uemy paBHa D/IC mHAyKIIMU, BO3HUKAOIIAs B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBeT mpen-
CTaBUTh B MIJIMBOJIbTaX.

BapuaHTbl OTBETOB:
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1.40

2.10

3.20

4.30

12. 3apspkeHHast yacTHUIA BJIETAET B OJHOPOJAHOE MAarHUTHOE IOJI€ NEPHEHANKYIIPHO MAarHUTHBIM
CUJIOBBIM JIMHUSAM. Tpaekropuel ABUKEHUS YaCTULIbI SIBIISETCA. . .

BapuanTsl 0TBETOB:

1. npsimast

2. mapaboina

3. cnupaib

4. OKpY>KHOCTb

13. Kak cBsi3anbl MeXIy co0oi aMmiutyaa A u sHeprus W, mepeHocumasi BOJHON ?

Bapuants! orBeToB: 1. DHeprust (W) nponoprimonanbHa amriutyae (A) B 4-oii cTeneHu

2. Dueprus (W) nponoprmoHanbHa aMIutuTyzae (A)

3. Oneprus (W) nmponopiroHaibHa KBapary aMIUTUTY B (A)

4. Oueprust (W) nponopuroHagbHa aMIiutyze (A) B 3-oi cTeneHu

14. EmxocTh Kome6aTenbHOro KOHTYpa paauonepenaTynka ymenbmunu ¢ 1000 go 250 nd. Kax
IIPU STOM U3MEHUIIACH JUIMHA U3TTyYaeMbIX 3JIEKTPOMArHUTHBIX BOJH?

BapuanTsl 0TBETOB:

1. ymenbmmiace B 4 pasza

2. yMeHbIIWIACH B 2 paza

3. yBenuuuiach B 4 pasza

4. HE U3MEHUJIACh

15. IIpu pe3onance...

BapuaHTsl OTBETOB:

1. pe3ko pacTeT yacTtora KoneOaHui

2. xonebaHus 3aTyXaloT

3. yacToTa Koie0aHu paBHA HYJIIO

4. coBmajaeT 4acToTa COOCTBEHHBIX U BHIHYXIEHHBIX KOJIeOaHMI

16. Kak Ha3bIBalOTCA BOJHBI, B KOTOPHIX KOJEOAHHUS YACTHUIl MPOUCXOIAT B MEPHEHIAUKYISIPHOM
IUIOCKOCTH K HAIIPaBJIEHUIO PaCIpPOCTPAHEHUs BOJIH?

BapuaHnTbl OTBETOB:

1. nonepeunsie

2. IpOJOJIbHBIE

3. cobcTBEHHBIE

4. KOrepeHTHbIE

17. Ilpu Habmonennu uHTEpPepeHIn HruoaeToBoro ceera B onbite KOHra pacctosHie Mexmy co-
CeHMMH TEMHBIMH MOJIOCAMH Ha 3KpaHe paBHO 2 MM. Eciu uCTOYHMK (hHOJIETOBOTO CBETa 3aMEHUTH HC-
TOYHUKOM KPAacCHOTO CBETa, JJIMHA BOJIHBI KOTOPOro B 1,5 pa3a Goiblie, TO 3TO pacCTOSHUE CTAaHET PaB-
HBIM ... MM.

BapuanTsl 0TBETOB:

1. 1,33

2.3

3.1

4.1,5

18. IlnacTHKY M3 ONTHYECKH aKTHBHOTO BEIIECTBA TOJMIMHON d = 2 MM MOMECTHIIN MEXIy Ta-
paJIIIENIbHBIMU HUKOJISIMH, B PE3YJIbTAaTEe YEro IJIOCKOCTh MOJIAPU3ALUN MOHOXPOMAaTHUECKOIO CBETA IO-
BepHynack Ha yron 30o. [lone 3peHus nmonsipuMerpa CTAHET COBEPIIEHHO TEMHBIM NP MUHUMAaIbHOU
TOJIIMHE (B MM) TUIACTUHKH, PAaBHOMU ...

BapuaHnTbl OTBETOB:

1.2

el
o AN B
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19. Ha nuagparmy ¢ KpyriibiM OTBEPCTHEM PajdycoM 2 MM MajaeT HOPMAJIbHO HapaisielbHbINH
My4YOK cBeTa IJIMHOM BoJHbI 0,5 MkM. Ha myTu s1ydel, npomeAmmx yepe3 0TBEpCTUe, Ha pacCTOSIHUU 1 M
MOMEINAIOT 3KpaH. B oTBepcTuy nuadparMel Uit TOYKH HA SKpaHE YKIIAIbIBAIOTCS 30H @penens.

BapuaHnTbl OTBETOB:

1.8

2.4

3.9

4.5

20. ITo mepe HarpeBaHMs Tejla €r0 CBEUYECHHE U3MEHSETCs clenyromuM oobpasoM. [Ipu komHaTHON
TeMIIepaType CBEUCHHE B BUANMOMN 00JacTu criekTpa He HaOmogaercs. [lo Mepe moBbIlIeHHs TeMIiepary-
PBI TEJNO HAUMHAET CBETUTHCSA MAJIMHOBBIM IIBETOM, IIEPEXOIALIMM B KPaCHbBIN IBET («KPAaCHOE KaJICHUEY),
a 3areM B Oenblii («Oenmoe KajeHue» ). 3aKOHOMEPHOCTH M3MEHEHHUS IIBETA CBEUCHHS TeJa MPU HarpeBaHUHU
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akoHOM Ctedana-bonbpimana

2. 3akoHoM Kupxroda

3. U3 IpUBEIEHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cMmenieHus: Buna

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1 MexaHuka.

. KunemaTnka nocTynareiabHOro IBUKEHHUS.

. Kunemaruka BpamareabHOro ABM)KEHUS.

. lnHaMyKa MarepuanbHOU TOYKH.

. Kunernueckas sneprust. Pabota u MOIIHOCTb.

. KoncepBaruBable cuiibl. [loTeHIManbHas SHEPTHs, CBA3b MEXKAY NOTCHIMAIBHON SHEPrue n

DN AW N =

CUJIOMN.

o)

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpAIIATEIbHOIO ABM)KEHUSI OTHOCUTENILHO HETIOABM>KHOM TOY-
KH.

. YpaBHEHHE TMHAMUKHU BPAIIATEIbHOTO IBMKEHHSI OTHOCUTEIBHO HETIOABUKHOM OCH.

. Moment unepuuu, Teopema Llreitnepa.

. 3aKOH COXpaHEHUS] MEXaHUYECKOM dHEpruu.

0. 3aKoH cOXpaHEHHMs] MOMEHTA UMITYJIbCA.

— \O 00

2 MonekymnsipHas pU3MKa U TepMOAUHAMHUKA.

—

. Baytpennss sueprus. Temnora u pabota. [lepBoe Ha4ano TepMOAMHAMUKH.
. Kimaccuueckue cratuctuku (GyHKIUs pacnpeneneHus MakcBeia).
. HaubGonee BeposTHas, cpeaHssi KBaApaTUUHAs U CPEAHAS apru(PpMEeTHUECKas CKOPOCTH MOJICKYII

W N

rasa.

. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

. TemmmoémkocTs raza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSHUS UI€aJIbHOIO ras3a. M3omnpoueccsl.

. Anmnabatudeckuii rporecc. [lomuTponnyueckue mpoueccsl.

. O6parumsiii 1k KapHo.

. I3MeHeHune sHTponuu npu o0paTUMbIX U HEOOpaTUMBIX npoleccax. Bropoe Havano tepmoau-

O 0 3 O L A

HaMUKHU.
10. OuTponus. ®u3nyecKuil U CTATUCTUYECKUIN CMBICI SHTPOIUU.

3 DIeKTpUYeCcTBO.
1. Dnexrtpuueckoe mnose. Hanpsx€HHOCTh anexkTpuueckoro nosd. Cusosble JMHUU. [IpuHnun
CYINIEPIO3ULMH IEKTPUUECKUX TTOJIEH.

2. Teopema Octporpaackoro-I'aycca st BeKTopa HalpsKEHHOCTH AnekTpuueckoro mnoss. [lone
OECKOHEYHOM OJJHOPOJHO 3aPSIKEHHOU IIIOCKOCTH.
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3. Ilotenuuan. PaGora cun snekTpocTaTHueckoro moss. LIMpKymsuus BeKTopa HamnpshKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIS.

4. CBs13b MKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIsl U MOTEeHLUanoM. Pacuer pasHoCTH
MOTEHITMAIOB MEXTy TOYKaMH T0Jis (00pa30BaHHOTO OECKOHEUHOH 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IIOCKOCTAMHU, c(heprudecKoil TOBEPXHOCTHIO, IPOBOISIINM IIAPOM).

5. Tonsgpuzanus IUAIEKTPUKOB.

6. I3menenue Bexktopos E u D Ha rpanune pasaena AByx IUIIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsk€HHOCTH mojs BOIM3H 1O-
BEPXHOCTH 3apsHKEHHOTO MPOBOTHUKA.

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

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

10. PazserBnénnsie nenu. [IpaBuna Kupxroda.

4 BoHoBas OIITHKA.

. Uarepdepennus ceeta. Meron HOnra. [lluprna monoc nuaTepdepeHIum.

. UaTepdepentus npu oTpakeHUH IPpU OTPAKEHUH OT TOHKOHM MPO3PaYHOM TIIACTUHKU.
. Konbira Herotona.

. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.

. Merop 30 @penensi. 30HHas MJIACTUHKA.

. Audpaxiyst Ha KpyriioM OTBEPCTUH M HEMPO3PAYHOM JHCKE.

. Mudpakums ot menu.

. Audpaxponnas pemeéTka.

. CniextpanbHoe pa3inoxeHue. Pa3zpemaronias CocoOOHOCTh PEIIETKH.

10. Audpakius Ha NpOCTPAHCTBEHHBIX peiéTkax. Juppakiuus peHTTeHOBCKHX JTy4ei.
11. Ionsipuzaums ceera. [longpuszanus npu oTpakeHUHW U IpesioMIIeHHH. 3aKoH bprocrepa.
12. Tlonsipu3anys npyu 1BOMHOM JIy4eNpPEITOMICHUN.

13. 3akon Mamtoca.

O 0 1N DN K W —

5 KBaHnToBas OnTHKA.

. TerutoBoe usnydenue. 3akoH Kupxroda.

. 3akon Credana-bonbpiimana. 3akon cMmemieHus: BuHa.

. ®opmyna [lnanka.

. Buemnuit potordpdexr.

. ®otonsl. OnbIT boTte (MeTo coBmaieHnid).

. Oddext KomnroHa.

. TopMO3HO€E PEHTTeHOBCKOE M3TYYeHHE. XapaKTepPUCTUUECKOE PEHTI€HOBCKOE U3ITyUEHHE.
. JlapneHue cBera.

01NN AW —

6 AtoMHas Qu3MKa.

1. 3axoHOMEpHOCTH B aTOMHBIX criekTpax Popmyna banemepa.

2. Dnemenrtapnas teopusi bopa. OnbiT ®panka u ['epia.

3. l'unote3a ne bpoitnsa. BomHoBkie cBoOlicTBa BellleCTBa.

4. [TpuHUMO HEOTIPEACIEHHOCTH.

5. BonnoBoe ypaBuenue Lpenunrepa. @usnveckuii cmbicn W-pyHKIum.

6. KBaHnTOBaHuE SHEPIrUM AIEKTPOHA B OAHOMEPHOU MOTEHIIMATILHOMN SME.

7. I'maBHOE M OpOUTATBHOE KBAHTOBBIE YUCIIA.

8. IlpocTpaHcTBEeHHOE KBAaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHCIIO).

9. Cnun anextpona. OnsIT lITepHa u I'epinaxa.

10. PactipeenieHue 3IeKTPOHOB 10 YIHEPTETUYECKUM ypOBHSM atomMoB. [Ipunimn Iaymm.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
1 MexaHnuka.
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2 MonekymsipHasi Gu3nKa ¥ TePMOIMHAMHUKA.
3 DIeKTpUYECTBO.

4 DIEKTPOMArHETU3M.

5 KonebGanus 1 BOJHBL.

6 BonHoBas onTuka.

7 KBaHToBasi ONTHKA.

8 AtoMHas usuka.

14.1.4. Tembl KOUIOKBUYMOB
1 Mexanuka.

2 MonekymnsipHas pU3MKa U TEpMOAUHAMHUKA.
3 DnexTpuuecTBo.

4 DJeKTpOMAarHeTU3M.

5 Konebanus u BOJIHBI.

6 BonHoBas onruka.

7 KBaHTOBAas ONTHKA.

8 AtomHas uzuka.

14.1.5. Tembl 1a00paTOpHBIX padoT
KuHeMaTnka paBHOYCKOPEHHOI'O BPAILCHUS
N3yyenue pacnpenenenus Makcsesia
H3MepeHue yaebHOT0 3JIEKTPUYECKOrO COPOTUBIICHHSI METAJUIOB.
W3ydeHne MarHuTHOTO I0JIsl KpYrOBOI'O TOKa
N3yuyeHue 3aTyXarolMx 3J1€KTPOMarHuTHBIX KoJIeOaHUH.
N3yyenne uHTepPepeHINN JTa3epHOT0 H3ITyUCHHS.
TeroBoe u3yyeHue
OnpeneneHne MOMEHTa UHEPLIMHU TBEP/BIX TEI
Onpenenenne yaeapHOro 3apsaaa dIeKTpOHa METOIOM MarHeTpoHa
CrnoxeHue B3aMMHO NEPIEHIUKYISPHBIX kKonebanuid. durypsl Jluccaxy
HccnenoBanue criekTpa aroMa BOJOpoJa
N3yuyenne audpakiun Ja3epHOro U3IyUYeHUs] Ha OJJHOMEPHOH TU(PAKIIMOHHON pelieTke

14.1.6. 3auér
1 DnexTpoMarHeTusm.

1. Cratnueckoe MarHUTHOE IoJIe B Bakyyme. Bektop MarHuTHOM MHAyKnnd. 3akoH buo-Casapa-

Jlamtaca.
2. MarauTtHoOe 1oJie KpyroBoro Toka. MarHMTHOE T0JI€ IBIKYIIETOCS 3aps/ia.
3. 3akon Amnepa. Cuiia, AeCTBYIOIIAst HA MPOBOJHUK C TOKOM B MATHUTHOM TOJIE.
4. Cuia Jlopenna. JIBrkeHne 3aps>KE€HHOM YaCTHUIBI B OTHOPOJIHOM MAarHUTHOM IOJIE.
5. Dddext Xomna.
6. Llupkyssinust BEKTOpa MArHUTHOM MHIYKIIMH.

CornacoeaHa Ha noptane N2 30016

23



7. PaGoTa 1o nepemMenieHHIo MPOBOIHIKA U KOHTYPa C TOKOM B MarHUTHOM IIOJIE.

8. MarnuTHOe 1oJse B BemecTse. HamarHnueHHOCTh U HANpsKEHHOCTh MAarHUTHOTO TOJIS.

9. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U ATOMOB.

10. DnexTponBmkyIias cwia (3.1.¢.) UHAYKIUU. [Ipupoaa sBiIeHUus SJEKTPOMArHUTHON MHITYKITHH.
11. SIBnenne camonHAyKIMK. B3aumHas MHIyKIus.

12. DHeprust MarHUTHOTO MOJIA.

13. BuxpeBoe 31eKTpUYECKOE M0JIE.

14. YpaBHenust Makcaeia.

2 KonebaHus 1 BOJHEI.

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHM.

2. CnoxeHre rapMOHUYECKHX KOJICOaHUH.

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

4. CBOOOTHBIC 3aTyXAIOIIUE JIEKTPUUECKIE KOJICOaHHs B KOHTYPE.

5. BeiHYK/IeHHBIE dIIEKTpUUecKHe KojaeOaHus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS IUTOCKON B cPeprIeCKON BOJIH.

7. Hanoxxenue (uatepdepenins) BoaH. CTosiure BOTHBI.

8. Dddext Hormmepa as 3BykoBbIX BoH. Onrrrueckuit agdext Jomepa.

9. DneKTpoOMarHuTHHIE BOJIHBI.

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

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI U HUHBAJIUIOB

Kareropun Bunbl 10MOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenussimu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:
- B reyaTHou (opme;
- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;
- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;
- IIPEJOCTABIICHUE 3a/laHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/A.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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