MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus
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(TYCYP)
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Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hanpasnenue noaroroBku / cnenuanbHOCTh: 25.05.03 Texnnmueckasi IKCIJIyaTalusi TPAHCIOPTHOIO
paanood0pynoBaHus

Hampasnennocts (mpoduns) / cnenuanuzanus: TexHUYeckasi JIKCILUIyaTalUsl Paau03JIeKTPOHHOTO
000opy10BaHMSA BO3AYUIHBIX CYJ0B H a3PONOPTOB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1,2

Cemectp: 1,2, 3

Y4eOusiii mnan vHadopa 2011 roga

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

No Bupl yueOHO# nesTebHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Bceero | Enunuist
1 |Jlekuun 28 28 18 74 4acoB
2 |IlpakTnueckue 3aHATHUSL 18 18 18 54 4acoB
3 |JlaGopaTopHbie pabOTHI 16 16 8 40 JacoB
4 |Bcero aynuTOpHBIX 3aHATHM 62 62 44 168 4acoB
5 |W3 HuX B MHTEPAKTUBHOH hopme 10 12 12 34 4acoB
6 |CamocTosaTenpHas pabora 64 64 28 156 4acoB
7 |Bcero (6e3 ax3ameHa) 126 126 72 324 4acoB
8 |Iloaroroska u coada DK3aMeHa 36 36 36 108 JacoB
9 |OOmas Tpym0eMKOCTh 162 162 108 432 4acoB
4.5 4.5 3.0 12.0 3.E.

Ox3ameH: 1, 2, 3 cemectp

Tomck 2018
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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 (crienuanbHOcTH) 25.05.03 TexHuueckas 3KCIUTyaTallusi TPAHCIOPTHOTO Pagnoo00pyIOBaHUS |,
yrBepxkaeHHoro 12.09.2016 roma, paccMoTpeHa M oJoOpeHa Ha 3acefaHud Kadenpbl (QH3HKH «  »
20 ropma, mpotokos 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.

KUITP B. M. Kapa6an
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUITIP) H. H. Kpusun

CornacosaHa Ha noptane Ne 30192 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBAHHUE IIETOCTHOTO MPEACTABICHHUS O (PU3NYECKUX Tpoleccax M SBJICHUSIX, MPOTEKa0-
[IMX B MPHUPOJIE, OCTH, MPUEMOB aOCTPAKTHOTO MBILIUICHUS (aHAJINU3, CUHTE3), TOHUMAaHUsI €CTECTBEHHO-
HAy4YHOU CYITHOCTH IpOO0JIeM, BOSHUKAIONIUX B X0/1€ MPOGECCUOHATBLHOM A TEIIbHOCTH U BO3MOYKHOCTEH
COBPEMEHHOT0 (PU3MKO-MAaTeMaTHUECKOT0 armapara JJis PelIeHUs TAKUX 3a/1a4.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTyIEHTaMU U YMEHHE HCIOJIb30BaThb OCHOBHBIC IMOHSTHS, 3aKOHBI COBPEMEHHOM
(U3UYECKOW KapTUHBI MHPA, METOJIOB TEOPETUUYECKOTO W AKCIIEPUMEHTATIBLHOTO MCCIICOBAaHUN B (HU3HKE
¥ METOJIOB OIICHOK TOPSIIKOB (PH3MYECKUX BEITHYHH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «®Pusuka» (b1.6.13) otHocuTcs k 61oky 1 (6a3oBas yacTh).
[IpeamecTBYIOMKUMHI TUCIUILTTHAMY, (OPMUPYIOIIUMHI HaYa bHbIC 3HAHUS, SBISIOTCS: Du3nka.
[TocnenyromumMu AUCHUIUITMHAMHU SBIsItOTCA: be3omacHOCTh ku3HenesTenbHOCTH, MexaHuka, Pa-
JTVOTEXHIUYECKHUE IIETIH M CUTHAJIBI, DIEKTPOTEXHUKA U AJIEKTpOHUKa- 1, Pusnka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Iponecc n3yueHns QUCIMIUIMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHIINI:

— OK-1 crnocoGHOCTBIO K a0CTPaKTHOMY MBIIIUIEHHUIO, aHAINU3Y, CHHTE3Y;

B pesynpTrare u3ydeHus: IMCLUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HATh OCHOBHBIC (DM3MYECKHUE SBICHUS U OCHOBHBIC 3aKOHBI (DM3HMKH, TPAHUIBI HX TIPUMEHH -
MOCTHU; OCHOBHBIE (pU3HUYECKUE BEIMUMHBI U (PU3UUECKHUE KOHCTAHThI, UX ONPEeIIEHUE, CMBICI, CIIOCOOBI
Y eIMHUIIBI UX W3MepeHus; QyHIaMeHTAIbHbIC (PU3MYECKUE OIBITHI M UX POJIb B PA3BUTHU HAYKH; Ha3HA-
YEeHUE U MPUHLMIIEI ASUCTBUS BOXKHEUIINX (PU3MUECKUX MPUOOPOB; MPUEMBI U CIIOCOOBI O0IeUeIoBeye-
CKOT'O MBIIIUICHUS (aHAJIU3, CUHTE3).

— YMeThb OOBSCHUTH OCHOBHbIE HAOIIOJA€MbIE MPUPOJIHBIC SBICHUS U APQPEKTH € MO3ZULMMA
byHIaMEeHTaNBHBIX (PU3MUECKUX B3aUMO/ICHCTBHIA; HCTOJIKOBBIBATh CMBICH (PU3UYECKUX BETMYUH U MTOHS -
TUH; 3aUChIBaTh YpaBHEHUs A pusndeckux BenudyuH B cucteme CU; paboraTth ¢ mpubopamu u o6opy-
JIOBaHUEM COBPEMEHHOH (H3MUECKON J1abopaTopuH; UCIOIb30BATh Pa3IMYHbIE METOJUKH a0CTPAKTHOTO
MBIIIUICHS], TIPOBO/INTH aHAIIN3 M BBISABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIONINX B
X0Jie MPO(HeCCUOHANBHOM eI TeTbHOCTH.

— BJaaeTh HaBbIkaMH HCIIOJIB30BaHUS OCHOBHBIX OOIIE(H3MUECKUX 3aKOHOB M TIPUHIIMIIOB B
BOKHEHIINX MPAKTHUECKUX NMPUIIOKEHUSAX; TPUMEHEHUS aHallu3a U JJIs PelIeHus 3a1a4 NpodeccuoHab-
HOU JIeSITeTHbHOCTH; TPABIIIFHON AKCILTyaTallii OCHOBHBIX MPHOOPOB B 000PYIOBaHHS COBPEMEHHOH (-
3U4YEeCKOM TabopaTopuun; 00pabOTKU M MHTEPIPETAIIMU PE3YJIbTaTOB SKCIIEPUMEHTA.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0mas TpyI0EeMKOCTh TUCIUIIINHBI cocTaBisieT 12.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-
ommre 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bupl yueOHOM nesaTenbHOCTH Bcero yacos CemecTpsl
1 cemectp 2 ceMecTp 3 cemectp

AymutopHsble 3aHATHS (BCETO) 168 62 62 44
Jlexknun 74 28 28 18
[IpakTrueckue 3aHATHS 54 18 18 18
JIaGoparopHbie pabOThI 40 16 16 8

W3 Hux B uHTEpakTHUBHOU (hopme 34 10 12 12
CamocTosiTenbHas padboTa (Bcero) 156 64 64 28
OdopmiteHre 0TYETOB 110 JIA0OPATOPHBIM 48 16 24 8
pabotam
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[TpopaboTka JIEKITMOHHOTO MaTepraia 54 24 20 10
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 54 24 20 10
ceMuHapam
Bcero (0e3 ax3amena) 324 126 126 72
[ToaroroBka u ciava 3K3aMeHa 108 36 36 36
OO0mmas Tpy1I0eMKOCTb, 4 432 162 162 108
3auetHbie EnuHUIBI 12.0 4.5 4.5 3.0
5. Conep:xaHue TUCHMILIMHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabauna 5.1 — Pa3jenbl AUCIUIUIMHBI U BUJIbI 3aHATHH
_ [&]
e o =y 2 g s
S = 3 3 3 2 5 =
: 3 ‘g S gz > 5
HazBanus pa3aenoB TUCHUTUIUHBI 5 “ =3 o o 9 S
= 2 S = 5 0 s g
= 25 23 5
= Ao S
1 cemecTp
1 Mexanuka 10 6 8 24 48 |OK-1
2 MonexkynsipHas (pu3uKa U TEpPMOAUHA- 10 4 4 20 38 |OK-1
MHKa
3 DAeKTpUYeCcTBO 8 8 4 20 40 |OK-1
Hroro 3a cemectp 28 18 16 64 126
2 cemecTp
4 DneKTpOMarHeTu3m 14 10 8 28 60 |OK-1
5 KonebaHus 1 BOJTHBI 14 8 8 36 66 | OK-1
Hroro 3a cemectp 28 18 16 64 126
3 cemecTp
6 BonHoBast onTuka 6 8 4 12 30 | OK-1
7 KBanToBas onTuka 4 2 4 8 18 |OK-1
8 AtoMHas usnka 8 8 0 8 24 |OK-1
Hroro 3a cemectp 18 18 8 28 72
Hroro 74 54 40 156 324
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — Coneprkanue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)
3 z S
Q = o
2 25
HazBanus pa3nenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JIEKIIUIM zF &5
o S E
2 52
- S *
1 cemectp
1 Mexanuka OCHOBHBIE KHHEMaTHYECKHUE XaPAKTEPUCTUKH JBUXKE- 10 |OK-1
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HUA: CKOPOCTh M yCKOpeHue. HopmanbHOe 1 TaHTeH-
uanbHOe yckopeHrne. Knnemarrka BpamarenbHOro
JBUKEHUS: YTII0Basi CKOPOCTh M YIJIOBOE YCKOPEHHE,
HX CBSI3b C JINHEMHON CKOPOCTBIO U YCKOpeHueMm. M-
HEpLUaJIbHbIE U HEMHEPLUAJIBbHBIE CUCTEMBI OTCUETA.
3akonsl HetoToHa. Macca, umnyisc, cuiia. 3aKkoH
coxpaHeHus umnyibsca. Kunernueckas sneprus. Kon-
CepBaTUBHBIE CHJIBI U cUCTeMBI. [loTeHInanpHas
sHeprus. CBA3b MEXKy TOTEHIIUAIBHON YHEPTHUEH 1
CWJION. 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.
JluHaMuKa BpalaTebHOTO JBUKEHUS TBEPAOTO Tea.
MowmenT nHepunu. MOMeHT cuiibl. MOMEHT UMITYJIb-
ca. 3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCA.

Hroro

10

2 MonekynspHas pu3uKa
U TepMOJIMHAMHKA

YpaBHEHMSI COCTOSHUS UACAIBHOTO raza. Y paBHEHHE
Maiiepa. TermmoeMKoCTh UAEaTbHBIX Ta30B, YUCIO
creneHeit cBo0oibl. M30mporeccsl nieanbHOro rasa.
Knaccuueckue cratuctuku. OyHkuus pacnpeaencHus
MakcBesuia o IpoeKIHsiM U a0COTIOTHBIM 3HaYEeHU-
M ckopocTeld. bapomerpuueckas popmyna. OyHKusS
pacnpenenenus boneumana. Tepmoaunamuka. Ilepsoe
Hayajo TepMoanHaMuku. ObpaTuMble 1 HeOOpaTUMBbIE
npouecchl. Hukn Kapro. K.i.j1. oOpatumsix u
HeoOpaTUMBIX HUKJIOB. TepMoauHaMuueckue QpyHk-
LMY COCTOSIHMA. DHTponus. Mi3MeHeHue 3HTponuu
pu 00paTUMbIX U HeoOpaTUMBIX Iporeccax. Bropoe
Hay4ajio TEPMOJNHAMUKH.

10

Hroro

OK-1

3 DJEeKTPUUECTBO

OnexTpuueckoe nose. Hanps»keHHOCTh U MOTEHIIUAN
3NEeKTpUUecKoro nois. CBsi3b MEXAY HAIPSHKEHHO-
CTBIO M MOTeHIMaNOM. [TpyHIMI Cyriepno3uuy 31eK-
Tpuueckux noneit. Teopema ["aycca u ee nprumeHeHne
JUISL pacyeTa ekTpudyeckux nosei. [omsapusanus
JTUAIIEKTPUKOB. OTHOCUTEIbHAS JUAJIEKTpUYECKAs
MIPOHUIIAEMOCTb. DJIEKTpUUECKOe cMeleHue. Teope-
Ma O [UPKYJISIUN BEKTOPA HAMPSKEHHOCTHU AIIEKTPO-
cTatnyeckoro nojs. [lone BHyTpy NpOBOJHUKA U Y
€ro NoBepXHOCTHU. Pacnipenenenue 3apsna B MpoBOJI-
HUKE. DJIEKTPOEMKOCTh YEIUHEHHOTO IIPOBOTHUKA.
KonzaencaTtopsl. DHeprus 3J1eKTpUYECKOro nos. DeK-
Tpuueckuil Tok. [noTHOCTE TOKa. 3akoHbI OMa U
Jlxoyns-Jlenna B muddepennmnansaoit hpopme. Mor-
HOCTb ToKa. K.1.11. ncrounuka Toka. 3akoHsl Kupxro-
(a 1 1enei moCcTOSHHOTO TOKA.

HUroro

OK-1

Hroro 3a cemectp

28

2 ceMecTp

4 DneKTpoMarHeTu3mM

Bexrop marautHo# uHaykuuu. 3akoH buo-Casapa-
Jlarutaca 1 ero MpUMEHEHHE K pacy€Ty MarHUTHBIX
nonei. JIBrkeHne 3apsyKEHHbIX YacTHUIl B 3JIEKTPO-
MarHuTHBIX nosisax. Teopema ['aycca juist BekTopa Mar-

14

OK-1
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HUTHOW MHAYKIMH. TeopeMa 0 HUPKYJISILUKA BEKTOPa
MAarHuTHOM MHAYKIMU U €€ IPUMEHEHHE JUIS pacuéra
nonei. Cuia Amniepa. Cuna Jlopenua. Hanpsok€n-
HOCTb MarHUTHOTO 110JIs1. MarHuTHasi MPOHULIAEMOCTh
cpensl. TeopeMa 0 NUPKYIALMKA BEKTOPA HAPSKEH-
HOCTH MarHUTHOro noss. @eppomarnerusm. Pabora
IO MEPEMEILECHUIO TPOBOJHUKA C TOKOM B MArHUTHOM
nosie. SIBieHue 3JeKTPOMAarHuTHOM UHAYKIuu. 11pu-
poJa 3.1.c. UHAYKIMH. SIBneHue camounaykunu. HMn-
JTYKTUBHOCTb. B3auMHas nHAyKuus. DHEprus mar-
HUTHOTO TOJIS.

HUroro

14

5 KonebOanus v BOIHEI

I'apmonnyeckue konedanus. Mexanuueckue konebda-
Husl. CroxeHrne rapMoHUYecKux Konebanuii. CBoOo-
HbI€, BBIHYX/IEHHBIE KoJleOaHus. SIBneHue pe3oHaH-
ca.JnekTpuyeckue kojaebanus. KBasucrannoHapHblIit
Tok. CoOcTBeHHas yacTora Konebanuit. Yactora 3ary-
xaronux koneOanuii. Pesonancuas gacrora. [lepe-
MEHHBIN TOK.BosHbI B ynpyrux cpenax. Ilnockue u
chepuueckue BomHb. DddekT Jormmepa. Dnexkrpomar-
HUTHBIE BOJIHBL. DHEPTETUUECKUE XaPAKTEPUCTUKN
AJIEKTPOMArHUTHBIX BOJIH.

14

Hroro

14

OK-1

Hroro 3a CEMCECTP

28

3 cemectp

6 BonHoBas onTuka

Wntepdepennus cBera. KorepeHTHOCTh CBETOBBIX
BoyH. udpaknus ceeta. [Ipunamun [oiirernca. 30HbI
@penens. Judpakuus ot mwenu. Judpakunonnas pe-
mertka. [Tongpusanus cera. CreneHp NOISpU3ALUN.
CriocoObI mostyueHust MOISIPU30BAHHOTO U3TYUYESHHUS.

Hroro

OK-1

7 KBanToBas onTHKa

TernaoBoe U3IyYeHUE U €ro CIEeKTpaIbHbIE 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-1

8 AtoMHas pusnka

Mopnens atoma Peszepdopna-bopa. SAnepHast monens
aToMa. DMIIUPUYECKHNE 3aKOHOMEPHOCTH aTOMHBIX
cnektpoB. Popmyna banemepa. boposckas Teopus
aToma Bopopozaa.KeBanroBas mexanuka. ['umoresa ne
Bbpoiins. [Tpunun vHeonpenenéunoctu [eitzenOepra.
BonHoBas ¢GyHKIMS U €€ CTaTUCTUYECKUN CMBICI.
VYpasuenue lllpeaunrepa. KBantoBas yactuna B oa1-
HOMEPHOU MOTEHIMANbHOU siMe. CpelHHne 3HaUYeHUs 1
orepatopsl pu3nueckux BeanuuH. OHOMEpHBIE I10-
TEHIMAJIbHBIN nopor u 6apbep.KBanTOBOMEXaHNYE-
cKoe onucanue atoma. CTalliOHapHOE YpaBHEHHE
[penunrepa g aroMa Bogopoaa. KBanroBanue yr-

OK-1
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JIOBOT'O MOMEHTA M SHEPTUU B aToMe Bojopoaa. Boi-
HOBBIE (DYHKIIMHM U KBaHTOBbIE uncia. [IpaBuna ordo-
pa st KBaHTOBBIX niepexonoB. OnwiT [lTepHa u I'ep-
naxa. CriuH snextpona. D¢ dext 3eemana. [IpuHiun
[Taynm. 3anomHeHne AIEKTPOHHBIX 00oJouek. [lepro-
JMYecKasi CHCTEMa 3JIEMEHTOB.

Hroro 8
Hroro 3a cemectp 18
Hroro 74

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMU ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3znenoB gaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHUE AUCIIAILIAH M3ydeHre o0ecneurBaronuX U 00eceunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8

[IpeamecTByromMe TUCITUATITUHBI

1 dusuka + - + + - + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 Be3omacHOCTE KU3HENEATEID-

+ + + + + + + +
HOCTH
2 Mexanunka +
3 PaguoTrexHuYecKue [enu u N N 4
CUTHAJIBI
4 -
DIIEKTPOTEXHUKA U IEKTPOHU n n .
Ka-1
5 dusuka + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-

THH

§ Buner 3angaTuit

= :

5 = Q =

5 < o S 8. @®opMbl KOHTPOJIS

= < ;

2 = 2 g z

S = = O

M =

OK-1 + + + + Kontpomasnas pabora, Jk3a-

MeH, KomnokBuym, 3aiura
otueta, OTuer no abopa-
TOpHOI1 padore, Tect

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUECHHUS
TexHONI0ruM HUHTEPAKTUBHOTO O0yUYEeHHs PHU pa3HbIX (popMax 3aHATUHN NpUBEIeHBI B Tabuie 6.1.
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Ta6muia 6.1 — TexHoIOrHMHM HHTEPAKTUBHOTO 00yYEHHS IPU Pa3HbIX GOpMax 3aHITUI

WNHTepakTuBHBIE HNurtepakr
WNHuTepakTuBHBIE
MeTombt nabopatopHble 3aHATHSA, | HBHBIE | Bcero, u
MPAaKTUIECKHUE 3aHATHUS, U
q JEKIHH, 9
1 cemectp
IIpesenTtamuu ¢ 2 2
HCTOJIb30BaHUEM
CJIAIOB ¢ 00CYKICHHEM
PaGora B komaHze 4
TTouckoBbIif METONT
Hroro 3a cemectp: 4 2 10
2 cemectp
Pa6ora B komanze 6
ITouckoBbIi METO 4
[Ipesenrarmuu ¢ 2
WCTOJIb30BaHUEM
CIIaliIOB ¢ 00CYKICHUEM
Hroro 3a cemecTp: 6 4 2 12
3 cemecTp
PabGora B xomanie 6
[TouckoBsIil MeTON 4 4
I[MpeseHTanmu ¢ 2
WCTIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
Hroro 3a cemecTp: 6 4 2 12
Hroro 16 12 34
7. JIabopaTopHblie padoThI
HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbmune 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHBIX paboT
3 =
3 =
O =
& > O
Ha3zBanus pasznenos HaumenoBanue 1ab0paTtopHbIX padoT - &5
o S E
= o =
2 o 2
= S
1 cemectp
1 Mexanuka Kunematrka paBHOYCKOPEHHOTO BpalllCHMS. 4 OK-1
OmnpeneneHrne MOMEHTa HHEPLIMH TBEPIBIX TEJ 4
Hroro 8
2 Monekynsapras pusuka | M3ydenue pacnpenenenus Makcemia 4 OK-1
U TEPMOJMTHAMHKA Wroro 4
3 DAeKTpUYeCcTBO N3MepeHne yaenbHOro 3JIeKTPUYECKOro COMTPOTUBIIE- 4 OK-1
HUS METAILJIOB.
Hroro 4
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Hroro 3a cemectp 16
2 cemectp
4 DneKTpoOMarHeTu3mM N3yyeHne MarHuTHOTO I0JIsI KPYTrOBOI'O TOKa OK-1
Omnpenenenue yaeabHOTO 3apsa 3JIeKTpOHa METOIOM
Mar"HeTpoHa
Hroro
5 Konebanus 1 BOJIHEI W3yueHne 3aTyXxaronux 3JeKTPOMarHUTHBIX Kojie0a- 4 OK-1
HUU.
CrnoxeHre B3aUMHO NEPIIEHIUKYISIPHBIX KOJEOaHUH. 4
@urypsl Jluccaxy
Hroro 8
Hroro 3a cemectp 16
3 cemecTp
6 BonHoBast ontuka N3yuenune nuaTepdepeHInm JIa3epHOTO U3TYICHHS. 4 OK-1
Hroro 4
7 KBanToBas onTuka TeroBoe u3ny4yeHue 4 OK-1
Hroro 4
Hroro 3a cemectp 8
Uroro 40
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
8 Y =
= 2 E
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
- 2 5
> (a9 =
Y o 2
= o
1 cemectp
1 Mexanuka Kunemarnka noctynarenbHOro M BpaareabHOro 6 OK-1
JBUKEHUS MaTepuanbHON ToukH. /{luHamuka nocrymna-
TEJIBHOTO Y BpallaTeIbHOIO ABM)KEHUS MaTepHaIbHON
TOUYKHU U TBepAOro Tena. CloxKHOe ABMKEHUE. 3aKOHbI
COXPaHEHUS B MEXaHUKE
Hroro
2 MonekynspHas pusnka | YpaBHEHHE COCTOSIHHS HeaTbHOTO Ta3a. M3omporiec- 4 OK-1
U TEPMOJMHAMHUKA cel. Pacnipenenenust Makcpemia u bonbimana. Cpen-
Hss dHeprus Moiiekyil. Temnora. Terumoemkocts. Bay-
TPEHH:A 3Heprus U pabdora uaeanbHOro rasa. Ilepsoe
Hayajio TEPMOJANHAMUKH.
Hroro 4
3 DIEeKTPUUECTBO 3akon Kynmona. Hanpsik€HHOCTB AJIEKTPUUECKOTO OK-1

nons. Teopema ["aycca. [ToreHnman anmekrpoctaTuye-
CKOT0 10JIs1. DHEPIUs NIEKTPUUYECKOro nojisi. PasHoOCTS
noTeHIuanoB. PaboTa sneKkTpocTaTnueckoro mno-
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7. IToCTOSIHHBIN 5IeKTpU4YecKuil ToK. 3akoH Jkoyrs-
Jlenna.
Hroro 8
Hroro 3a cemectp 18
2 cemectp
4 DIeKTpOMarHeTu3M MarnutHoe noJie. 3akoH buo-Caapa-Jlannaca. Cuna 10 OK-1
Awmmnepa. Cuna JlopeHna. DneKTpoMarHuTHasE MHIYK-
uusi. CamonHAykius. BzauMHas uHayKius. DHeprust
TOJIS.
Hroro 10
5 Konebanus u BOJTHBI IMapmonnyeckue konedanus. CioxeHrne rapMoOHUYe- OK-1
CKUX KoJeOaHMii. 3aTyXarolue, BEIHYK/ICHHbIE KOJle-
Oanus. fIBnenue pesonanca. [Inockue, chepruyeckue
BosHBL. D¢ dexT Jorepa.
Hroro 8
Hroro 3a cemectp 18
3 cemecTp
6 BosHOBas onTHka NuTepdepennus cera. KorepeHTHOCTH CBETOBBIX 8 OK-1
BoyiH. J{udpakuus ceera. [Ipuniun [toiirenca. 30HbI
Openens. Judpakuus ot menu. udpakunonHas pe-
metka. [lonsgpuzanus ceera. CTeneHp NoaspU3aLig.
CriocoObI noy4eHus MoIIPU30BAHHOTO U3ITYUECHHUS.
Hroro 8
7 KBanToBas onTuka KBanrtoBas npupoja uznydenus. TernoBoe uznyue- 2 OK-1
Hue. Buemnuit pororpdext. Dpdext Komnrona
Hroro 2
8 AtomHas usmka ATomHble ciekTpbl. Mozens atoma Pesepdopaa-bopa. 8 OK-1
SAnepnas mogens aroma. COOTHOILIEHUE HEOIPENEIEH-
HocTelt ['eiizen6epra. Pemenne ypasuenus Lpénun-
repa /sl 4acTULbl B OTHOMEPHON NOTEHLIUATbHON
saMme. [lorennuanbHelil 0apbep. KBanTOBBIE UnCIa.
KBanToBanue momeHnta umnynbca. Teopus aroma Pe-
3epdopaa-bopa. KBanTtoBast Teopust CTpoeHHsI MHOTO-
ANIEKTPOHHBIX CUCTEM
Hroro 8
Hroro 3a cemectp 18
Hroro 54

9. CamocrosiTesibHasi padoTa

Bunasl camocTosiTenbHO paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabymite 9.1.

Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

HasBanus pasnenos

O (&)
= Z =
g 5 2
Bunnr camocTosTeILHON ; = 20
paboThI B s 2
53 8z
(Y Qo 2
= S

@OpMBI KOHTPOJIA
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1 cemecTp

1 Mexanuka IToaroroBka K npaxkTuye- 8 |OK-1 3amuTa oruera, Kosmio-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, KonTponbHas pa-
pam 6ota, Otuer o nabdopa-
[TpopaboTka TeKIHOHHOTO 8 TopHOH paboTe, TecT, Sx-

MeH
MaTepuaia 3ame
OdopmieHre 0TYETOB IO 8
nabopaTOpHBIM paboTam
Hroro 24

2 Monexynsipraast ¢usuka |I[loaroroBka k nmpakruye- 8 |OK-1 3amuTa otyeta, Komno-

Y TepMOJIMHAMUKA CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT o mabopa-
pam TopHOU paborte, Tect, Dk-

MeH
[TpopaboTka JIEKITMOHHOTO 8 3ame
MaTepuana
OdopmiieHre 0T4E€TOB 1O 4
nabopaTopHbIM paboTam
Hroro 20

3 DEeKTPUUECTBO [ToaroroBka Kk mpakTuue- 8 OK-1 3amura otuera, Kosio-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTuet o adopa-
pam TopHO# pabote, TecT, k-
IIpopaboTka JIEeKIIUOHHOTO 8 3aMeH
MaTepuaia
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
Uroro 20

Hroro 3a cemectp 64
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa

2 ceMecTp

4 DneKTpoMarHeTu3mM [ToaroroBka Kk mpaxkTHye- 8 OK-1 3amura otuera, Kosio-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTueT o abopa-
pam TopHOH pabdote, TecT, Dk-
[TpopaboTka JIEKITMOHHOTO 8 3aMeH
Martepuaia
OdopmieHre 0TYETOB 10 12
nabopaTopHBIM paboTam
Hroro 28

5 KoneOanus v BOIHEL [ToaroroBka k mpakTuye- 12 |OK-1 3amuTa otuera, Komio-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT 1o abopa-
pam TopHOU paborte, Tect, Dk-
[IpopaboTka JIEeKIIMOHHOTO 12 3aMeH
MaTepuana
OdopmiteHre 0TIETOB TIO 12
nabopaTopHbIM paboTam
Hroro 36
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Hroro 3a CEMCECTP

64

[lonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
3 cemecTp
6 BonnoBas ontuka IToaroroBka K mpaxkTuye- 4 |OK-1 3amura oryera, Kosio-
CKHM 3aHATHSAM, CEMHHA- kBuyM, OTueT mo Jabopa-
pam TopHO# pabote, TecT, Dk-
MeH
[TpopaboTka JIEKITMOHHOTO 4 same
MaTepuana
OdopmiieHre 0TIETOB TI0 4
naboparopHbIM paboTam
Hroro 12
7 KBaHTOBas ONTHKA [ToaroroBka K npaxkTu4e- 2  |OK-1 3amuTa otuera, Komo-
CKHUM 3aHATUSAM, CEMUHA- kBuyM, OTueT o sadopa-
pam TOopHOM pabote, Tect, Dk-
aMeH
[IpopaboTka JIeKIIMOHHOTO 2 3ame
MaTepuana
OdopmieHre 0TYETOB 10 4
J1abopaToOpHBIM paboTam
Hroro
8 AtoMHas pusnka IToaroroBka K mpaxkTuye- 4 |OK-1 Komnoksuym, Tect, Ok3a-
CKHM 3aHATUSAM, CEMUHA- MeH
pam
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 8
Hroro 3a cemectp 28
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 264

10. KypcoBasi paGora (Ipoexr)

He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

Ta6mura 11.1 — banmpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA

CornacosaHa Ha noprtane N2 30192

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NEATEIIbHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3amuTa oT4eTa 10 10 20
Konnoxksuym 12 12 24
KouTposbHas padora 4
Ot4er o maboparopHOi 2 4
12



pabore

Tect 6 6 14

Hroro makcumyM 3a nepu- 34 34 70

on

OK3aMeH 30

Hapacraromum utorom 34 36 70 100
2 cemectp

3amuTa oTueTa 10 10 20

KomnokBuym 12 12 24

KonTponbhas pabota

OtyeTt no nabopaTopHO 4

pabote

Tect 6 6 14

Wroro makcumym 3a nepu- 34 34 70

on

DK3aMeH 30

Hapacraromum utorom 34 36 70 100
3 cemecTp

3amuTa oT4yera 10 10 20

Komnoksuym 12 12 24

KonTposasnas pabora 4

OtyeTt no nabopaTopHO 4

pabote

Tect 6 6 14

Wroro makcumyM 3a nepu- 34 34 70

on

DK3aMeH 30

Hapacratomum nurorom 34 36 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.

Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJBHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO M MEXIYHAapOIHYIO OLIEHKY NPEJCTaBIEH B TabIuLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Onenka (I'OC)

YYMTBHIBAET YCIEIIHO CAAHHBIN

Urorosas cymma 6aisos,

Onenka (ECTS)
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. CagenneB, U.B. Kypc oOmeii ¢uszuku. B 3 1. Tom 1. Mexanuka. MonekynasipHas ¢Gu3uka:
YuebHoe mocobue [DneKTpoHHBIN pecypc] : yuebd. mocodue — InextpoH. naH. — Cankrt-IlerepOypr :
Jlanp, 2018. — 436 c. — Pexxum noctyna: https://e.lanbook.com/book/98245. — 3arn. ¢ skpana. [Dnek-
TpOHHBIN pecypc]| - Pexxum nocryna: https://e.lanbook.com/book/98245, nara obpamenus: 09.06.2018.

2. Casennes, U.B. Kypc oOmeit ¢pusuku. B 3 1. Tom 2. DnekTpuuecTBO U MarHeTusMm. BosHBL
Ornrtuka [DnexTpoHHBIN pecypc] : yuebd. mocobue / .B. CaBenbeB. — DnektpoH. naH. — Cankr-Iletep -
Oypr : Jlanp, 2018. — 500 c. — Pexxum noctyna: https://e.lanbook.com/book/98246. — 3aru. ¢ 3kpana.
[OnexkTponHbIii pecypc| - Pexum moctyma: https://e.lanbook.com/book/98246, nata oOparieHus:
09.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBeproro tesa. Gu3nka aTOMHOTO si/ipa U 3JIEMEHTApHbIX YacTULl [ DJIeKTpOHHBIN pecypc] : yueol.
nocobue / N.B. CaBenveB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2018. — 320 ¢. — Pexum
nocryna: https://e.lanbook.com/book/106893. — 3ari. ¢ skpana. [DaeKTpoHHBIN pecypc] - Pexxum nocty-
na: https://e.lanbook.com/book/106893, nara obpamenus: 09.06.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. CagenneB, N.B. CoopHHK BOMpPOCOB M 3aaad 1o oOmiei ¢usuke [DeKTpoHHBIN pecypce] :
yue6. mocooue / .B. CaBenbeB. — DnektpoH. aaH. — Cankr-IletepOypr : Jlans, 2018. — 292 ¢. — Pe-
*KuM jaoctymna: https://e.lanbook.com/book/103195. — 3arn. ¢ skpana. [DnekTpoHHBIN pecype] - Pexum
noctyma: https://e.lanbook.com/book/103195, nara o6pamenus: 09.06.2018.

2. HWponos, N.E. 3amaun o obmieit gusuke: YueOHOE ocoOue [DNeKTpOHHBINA 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, nata oopamenus: 09.06.2018.

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKHe MOCO0Uus

1. MexaHuka: Y4yeOHO-METOAUYECKOE MOCOOME IO AyIUTOPHBIM IPAKTUUECKUM 3aHATHUSAM U
camocrosTenbHol padote / ['puboB FO. A., 3enun A. A. - 2018. 64 c. [DnexTpoHHBINH pecypc]| - Pexxum
noctyna: https://edu.tusur.ru/publications/7662, nara obpamenus: 09.06.2018.

2. MonekynsapHas puzrka U TepMOIUHAMUKA: Y 4eOHO-METOANYECKOe TTOCOOHEe MO ayTUTOPHBIM
MPAKTHYECKUM 3aHSITHIM U CaMOCTOsITeNbHOM padoTe / bypnoBunima B. A. - 2018. 85 c. [DnekTpoHHBIH
pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7520, nara obpamenus: 09.06.2018.

3. DneKkTpu4ecTBO M MarHeTusM: Y4eOHO-METOIMYECKOE MOCOOHME M0 ayAUTOPHBIM IMpaKTHYe-
CKHM 3aHITHSAM U caMOoCTosATeIbHOM padoTe / bypaueBckuii FO. A. - 2018. 137 ¢. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata ooparmienus: 09.06.2018.

4. KonebOanusi 1 BOJHBI: Y4eOHO-METOAUYECKOE TOCOOUE MO aAyAUTOPHBIM MPAKTHUECKUM 3aHS -
THSIM B caMocTosTenbHOM padoTe / Knmumos A. C., Menosauk A. B., FOmkos 0. T - 2018. 114 c. [Dnex -
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 09.06.2018.

5. BonHoBas M KBaHTOBas ONTHKA: YUeOHO-METOAMUYECKOE MTOCOOUE MO ayAUTOPHBIM MPAKTHYE-
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CKUM 3aHATHSM M caMoCTosITeNbHOI padoTe / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara obparie-
Hust: 09.06.2018.

6. AtomHas ¢usuka U GuznKa TBEPIAOTO Tena: YUeOHO-METOMNYECKOE MOCOOHE TT0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTtosTensHol padore / Jlsumn A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnmexkTponHBIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7691, mara oOpameHus:
09.06.2018.

7. KunHemarrka paBHOYCKOPEHHOTO BpamieHus: MeTtonuyeckue yKazanus K JJabopatopHoi pado-
te / BypnoBumun B. A., Tposu JI. A. - 2012. 13 c. [Dnexrtponnslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 09.06.2018.

8. OmpeneneHne MOMEHTa UHEPLUHU TBEpAbIX Tes: PykoBonCcTBO K mabopaTtopHoii padore mo ¢u-
suke / TrorpkoB A. B., I'pubo FO. - 2016. 12 c. [DOnekrtponHblii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nata obpamenus: 09.06.2018.

9. MWsyuenme pacmpeneneHus MakcBemia: Meroauueckue ykasaHuUsi K JlabopatopHor pabote /
bypmosuumn  B. A, - 2018. 9 c¢. [Onekrtponnmiii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7643, nara o6pamenus: 09.06.2018.

10. V3mepenue yaenabHOTO 3JIEKTPUUECKOTO COMPOTUBICHUS METAJUIOB: MeToAnYecKHe YKa3aHus
K maboparoproit pabore / UBanosa E. B., Menosuuk A. B. - 2018. 7 ¢. [DnexkTponHsIii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/7645, nara obpamenus: 09.06.2018.

11. M3ydyeHne MarHUTHOTO TIOJISI KPYrOBOTO TOKa: MeToaudeckue ykazaHus K J1abopaTopHO pa-
6ote / MBanoBa E. B., MenoBuuk A. B. - 2018. 13 c. [Onekrponnsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/7646, nara o6pamenus: 09.06.2018.

12. OnpeneneHue yaeapHOTO 3apsia IEKTPOHA METOAOM MarHeTpoHa: MeToauueckue yKa3zaHus
K JabopartopHoit padote / bypauesckuii 0. A. - 2011. 14 c. [DnexTponHsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/864, nara o6pamenus: 09.06.2018.

13. HM3ydeHue 3aTyXaroMX IEKTPOMAarHUTHBIX KojeOaHuii: MeTtonuueckue ykasaHus K jabopa-
TopHOi padore / Bypmosumma B. A. - 2018. 14 c. [DOnektponHslii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7641, nara o6pamenus: 09.06.2018.

14. CnoxeHue B3aMMHO MEPIIEHAUKYISPHBIX Konebanuil ¢purypsl Jluccaxy: Meroandyeckue yka-
3aHMs K JabopaTtopHoii padorte / bypaueBckuii 0. A. - 2011. 9 ¢. [DnexTponHHbIN pecypce]| - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenus: 09.06.2018.

15. N3ydyenune wHTEpEpeHIMH JA3epHOTO HM3TydeHUs: YueOHo-MeTroaudeckoe mocodue / Op-
aoeckas JI.. B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 09.06.2018.

16. TernoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢pusuke / Kimumos A. C., Me-
moeauk A, B. - 2017. 15 c¢. [OnekrtponHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 09.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOW paboOThl 00ydaroIuXcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmnmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. Ilpu u3y4eHUH JUCUUIUIMHBI PEKOMEHIYeTCSsl UCIO0Ib30BaTh 0a3bl JaHHBIX, HHPOPMALIUOHHO-
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CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y TYCYPa  ectpb JOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebHas aymuTopus
yqe6Ha;1 ayauTopus [Jis1 IpOBCACHUA 3aHATHI JICKITMOHHOI'O THUIIA, yqe6Ha51 ayauTopus JJIs IMpOBE-
JICHUS 3aHATHH IPAKTUYECKOro TUIMA
634050, Tomckast obnacts, T. Tomck, Jlenuna npocnexr, a. 40, 307 ay.
Onucanue uMeroierocs 000pya0BaHuUsA:
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpemnoaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

VYueOHast aymuropus

yueOHas ayqUuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE I TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TOMEIICHNE ISl TIPOBE/Ie-
HUS TEKYIIET0 KOHTPOJIA U MMPOMEKYTOUHOM aTTeCTalluu

634050, Tomckast o6mactb, T. Tomck, JleanHa npocrekT, 1. 40, 133 ayx.

Onucanue UMeroIerocs 000py10BaHus:

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoiaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 11 J1adopaTopHbIX padoT

JlaGopaTopust 1a3epHOM ONTHUKH

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOTO THIA, yueOHast ayIuTOpUs IS TIPO-
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuna, a. 74, 235 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- 'ennoneoHoBbI sazep (8 mit.);

- OnTryeckasi CKaMbsl C PUHATISKHOCTIMH (8 1IIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecnieueHre He TpeOyeTcsl.

JlaGopatopusi MEXaHUKU M MOJIEKYIAPHON (PU3UKH

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, n. 74, 232 ay.

Ornucanmne UMEIIErocs 000PyIOBaHHUS:

- Jlabopatopubie Maketbl: «MonekymsipHas ¢usuka» (10 mrT.), «Mastauk Ob6epoekay» (10 miT.),
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«Mamuna AtBynay (3 mrT.), «MoMeHT unepuum» (4 mirt.);
- [lepconanbHbiil komnstotep (10 mmT.);
- Konrponnep uzmepennii (10 mwr.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
— LibreOffice
— Microsoft Windows 7 Pro
— Pacder morpemnHocTe# puU3MUESCKUX H3MEPEHUI

Jlaboparopusi KBaHTOBOH (U3UKH

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH J1a00paTOPHOrO THUMA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 229 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- JJabopatopusiii makeT "KBanToBas ¢puzuka" (10 mrT.);

- [IepcoHanbHBIN KOMIBIOTED;

- KommiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBarens.

[IporpamMmmHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel puznuecKkux U3MepeHH

JlaGoparopusi TepMOIMHAMMKH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 223 ay.

Onwucanue uMeroierocs 000pya0BaHuUs:

- JJaboparopHbIii MakeT Mo TepMoJUHAMHUKE (6 LIT.);

- [lepcoHanbHBIN KOMIIBIOTED;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacyer norpemnocTelt pusnueckux n3MepeHuit

JlaGoparopus 31€KTpHUECcTBA U MarHeTU3Ma

yaeOHast ayuTOpHs ISl IPOBEICHHSI 3aHITHH IPAKTUIECKOTO THIIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuia, n. 74, 219 ayn.

Onucanue uMeronierocs 000pya0BaHuUs:

- JJaBopatopHbIii MakeT «DNEKTPUUECTBO U MarHeTu3m» (12 mr.);

- [lepconanbublit kKommnbrotep (12 mrt.);

- KonTpomnnep n3mepennii (12 mr.);

- locka Genas 11 MMCbMa MapKepOM;

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[TporpamMMHoOe obecrieueHue:

— ASIMEC

— LibreOftice

— Microsoft Windows 7 Pro
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— Pacuer norpenrsocTeit puznyecKkux u3MepeHuit

JlaGopaTopust BOJIHOBOW ONTHKH

yueOHasi ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHAasT ayIuTOPHs IS TIPO -
BEZICHUS 3aHATHI 1a00paTOPHOTO THUMA

634034, Tomckas o6macts, 1. Tomck, Bepmmauna ynuua, a. 74, 210 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Monoxpomatop (9 mirt.);

- Mctounuk cBeTta criekTpa pTyTH (6 mT.);

- ctounuk cBera criekTpa Bogoposa (8 mr.);

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

- Kommuiekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast Mme0erb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepeuens nporpaMMHOro oOecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI /151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIH/I0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIHMJIAMU
OCYIIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILIEro M CIelnaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (OpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON WHIYKIIMOHHON CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyaroliecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MTPOCMOTPa yAaJIEeHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C O0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JTro/iel ¢ HBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. Touka nBMXKETCA M3 LIEHTpa CIUpaJd C PaBHOMEPHO yObIBarouleil ckopoctbio. [Ipu aTOoM Be-
JIMYMHA NIOJTHOTO YCKOPEHUS TOUKM ...
BapunaHTbI OTBETOB:
1. ymeHbIIaeTCS; 2. YBEIUUUBAETCSA; 3. HE U3MEHAETCS; 4. paBHA HYIIIO.
2. Ha aGcomoTHO TBEpIOE TEJIO JACUCTBYET MOCTOSHHBINM MOMEHT cui. Kakue u3 mepedyncieHHbIX
HWDKE BEJIMYHMH U3MEHSIOTCA 110 JIMHEHOMY 3aKOHY?
BapunaHTbI OTBETOB:
1. yriioBast CKOpOCTb M YITIOBOE YCKOPEHHUE
2. MOMEHT UHEPLIUU U MOMEHT UMITYJIbCa
3. yriioBast CKOpPOCTb 1 MOMEHT HHEPLIUU
4. yrioBasi CKOPOCTb U MOMEHT UMITYJIbCa
3. BenuunHa MOMEHTa MMITyJbca TeJla U3MEHSETCS C TEYEHHEM BpEeMeHH 1o 3akony L=t(t+2) (B
equnuuax CH). Ecnu B MOMEHT BpeMeHHM 2 C YIJIOBOE YCKOpEHHE CcOocTaBisieT 3 pan/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...
BapunaHTbI OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha KOHIIaX HEBECOMOTI'O CTEPIKHS 3aKPEIUICHBI JBAa MAaJEHbKUX MAaCCUBHBIX mapuka. CTep:keHb
MOJKET BPAIAThCsl B TOPU30HTAIBHOMN IJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOALIEH uepe3 cepeu -
Hy cTepkHsl. CTepKEHb pacKpyTHIIM 10 YIJIOBOW ckopocTd ®. Ilox neiictBueM TpeHus cTep:KeHb OCTaHO-
BUJICSI, IPH 3TOM BbLAECTUIOCH 4 [ TEIIOTHI.
Ecnu crepkeHb packpyTUTh 10 YIIIOBOM CKOPOCTU ®° = /2, TO MIPU OCTAHOBKE CTEPKHS BBIACIIHT -
Cs1 KOJIMYECTBO TEIUIOTHI (B J[XK), paBHOE ...
BapuanTsl 0TBETOB:
1.0,5
2.2
3.1
4.4
5. TennoBast mammHa padotaet no uukiny Kapao. Eciiu remneparypy HarpeBaresist U XOIOAUIbHU -
Ka yMEHBLIUTH Ha onuHakoByto BennuuHy AT, To KIIJI nukia ...
BapunaHTbI OTBETOB:
1. yBenuuurcs
2. HE U3MEHUTCS
3. yMEHBIIUTCS
4. ny1st OTBETa HEOCTATOYHO JAHHBIX
6. Bo CKONBKO pa3 yBeIMUUTCS CPEJHEKBAJpaTHUECKas CKOPOCTh MOJIEKYJ MJ€alIbHOIO Ia3a Ipu
MTOBBIIIICHUH a0COIOTHOM TeMIiepaTypsl B 4 paza?
BapuanTsl 0TBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4
7. OT xaKoi U3 NMPHUBEIEHHBIX HIKE BEIMYUH, XapaKTEPU3YIOIIHUX MOJIEKYIbI, 3aBUCUT JIaBJICHHUE
UJCAJIBHOTO ra3a’?
BapunaHTbI OTBETOB:
1. cuibl IPUTSHKEHUS MEXAY MOJIEKYIaMH
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2. KUHETUYECKON PHEPIUH MOJIEKYII

3. CUJIBI OTTAIIKUBAHUS MEKY MOJIEKYJIaMU

4. IOTEeHLIMAJIbHOW YHEPTUH B3aUMOJIEHCTBUS MOJIEKY

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

BapuanTsl 0TBETOB:

1. MuHMMaNIBHA

2. MakcuMaibHa

3. umeeT cpenHee apuPpMeTHIeCcKoe 3HAUYCHHE

4. MeeT OTpHULIATENbHOE 3HAYEHUE

9. BekTop Hanps»KEHHOCTHU 3JIEKTPOCTATUYECKOTO TOJIS, CO3JAHHOTO MEXI1y OOKIJIaJKaMH IMI0CKO-
ro KOHJIEHCATOpa HalpaBJIEH. ..

BapuaHTbl OTBETOB:

1. oT oTpuNaTEIHLHON OOKIIAIKY K MOJIOKUTEILHOM

2. B CTOPOHY BO3pacTaHus MTOTEHIMAIA

3. mapamiensHO 0OKIIaKaM

4. B cTopoHY yObIBaHUSA MTOTEHLIMAA

10. ToueuHsl#t 3apsa/ +q HaXOAUTCS B LIEHTpe cpeprueckoit moBepxHocTU. Ecinm 1o6aBuTh 3apsia —
q BHYTPb CpepHUyecKoil MOBEPXHOCTH, TO MOTOK BEKTOpA HAIMPSKEHHOCTH 3JIEKTPHUUECKOTo MOJsS 4epes
MOBEPXHOCTH C(HEpHI. ..

BapuaHnTbl OTBETOB:

1. yBenuuurcs

2. YMEHBIIUTCS

3. paBeH HyJIIO

4. HE U3MEHUTCS

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

BapuaHnTbl OTBETOB:

1.40

2.10

3.20

4.30

12. 3apsxeHHas yacTula BI€TaeT B OJHOPOJHOE MarHUTHOE I10JIE€ NEPIEHIUKYIIPHO MarHUTHBIM
CUJIOBBIM JIMHUSAM. TpaeKTOpUEN ABUKEHUS YaCTULIBI SBIISIETCA. ..

BapuaHTsl 0TBETOB:

1. npsimast

2. mapaboina

3. cnupanb

4. OKpY>KHOCTb

13. Kak cBsi3aHbl MeXIy co00i aMmiutyaa A u sHeprus W, mepeHocumast BOJHON ?

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

2. Dueprus (W) nponoprroHanbHa aMIutuTyae (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 3TOM U3MEHUJIACH JUIMHA U3JIy4aeMbIX 3JI€KTPOMAarHUTHBIX BOJIH?

BapuaHTsl 0TBETOB:

1. ymenbmmiace B 4 pasza

2. yMeHbIIWIACH B 2 paza

3. yBenuuuiach B 4 pasza

4. He U3MEHUJIAcCh

15. IIpu pe3onance...

BapuaHTsl 0TBETOB:

1. pe3ko pacTeT yacTtora KoneOaHui
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2. xonebaHus 3aTyXaroT

3. yacToTa Koiie0aHui paBHA HYJIIO

4. coBMaJaeT 4acToTa COOCTBEHHBIX U BBIHYKEHHBIX KOICOaHUI

16. Kak Ha3bIBalOTCA BOJHBI, B KOTOPHIX KOJCOAHHWS YACTHUIl MPOUCXOIAT B MEPHEHIAUKYISIPHOM
IJIOCKOCTH K HaIPABJIEHUIO PACTIPOCTPAHEHUS BOJIH?

BapuaHnTbl OTBETOB:

1. nonepeunsie

2. IpOJOJIbHBIE

3. coObcTBEHHBIE

4. KOrepeHTHbIE

17. Ilpu nabmonennu uHTEpepeHIu HruoaeToBoro ceera B onbite KOHra pacctosHie Mexmy co-
CeHMMH TEMHBIMH MOJIOCAMH Ha 3KpaHe paBHO 2 MM. Eciu uCTOYHMK (hHOJIETOBOTO CBETa 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JJIMHA BOJIHBI KOTOpOro B 1,5 pasa Goibliie, TO 3TO pacCTOSHUE CTAaHET PaB-
HBIM ... MM.

BapuanTsl 0TBETOB:

1. 1,33

2.3

3.1

4.1,5

18. IlnacTUHKY M3 ONTHYECKH aKTHBHOTO BEIIECTBA TOJNMIMHON d = 2 MM MOMECTHIIN MEXIy Ta-
paIeTbHBIMU HUKOJISIMHU, B PE3y/IbTaTe YEro IJIOCKOCTh MOJIIPU3AIMM MOHOXPOMATUYECKOr0 CBETa MO-
BepHynack Ha yron 30o. [lone 3peHus monsipuMeTrpa CTAHET COBEPIIEHHO TEMHBIM NP MUHUMAaIbHON
TOJIIMHE (B MM) TUIACTUHKH, PAaBHOMH ...

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

19. Ha nuagparmy ¢ KpyriibiM OTBEPCTHEM PajdycoM 2 MM IaJaeT HOPMAJIbHO HapasielbHbINH
My4YOK cBeTa IIMHOM BoJHBI 0,5 MkM. Ha myTu styyel, npomeAmmnx yepe3 0TBEpCTUe, Ha pacCTOSIHUU 1 M
MOMEIIAIOT 3KpaH. B oTBepcTHH quadparMsel Ui TOYKK Ha SKpaHe YKIIAIbIBAIOTCS 30H OpeHers.

BapuaHnTbl OTBETOB:

1.8

2.4

3.9

4.5

20. ITo mepe HarpeBaHMs Tejla €r0 CBEUEHHE U3MEHSETCs clenyromuM obpa3oM. [Ipu komHaTHOU
TeMIlepaType CBEUCHHE B BUAMMOMN 00JacTu criekTpa He HaOmogaercs. [lo Mmepe moBbllIeHUs TeMIiepary-
PBI TE€JIO HAYMHAET CBETUTHCS MAJTMHOBBIM IIBETOM, MEPEXOSAIINM B KPACHBIM BET («KPACHOE KaJICHHEY ),
a 3ateM B Oenblii («Oemoe KajaeHue» ). 3aKOHOMEPHOCTH M3MEHEHHUS IIBETa CBEUCHHS TeJa MPU HarpeBaHUHU
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akoHOM Ctedana-bonbimana

2. 3akoHoM Kupxroda

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cMmenieHus: Buna

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1 MexaHuka.

1. KunemaTuka nocTynareiabHOrO IBUKEHHUS.

2. Kunematnka BpalaTeabHOrO ABM)KEHUS.

3. luHaMuKa MaTepuaabHOU TOYKH.

4. Kunetnueckas sHeprust. PaboTa u MOIIHOCTb.

5. KoncepBarusHble cuibl. [loTeHIManbHass sHEPrus, CBA3b MEXAY MOTEHLUMAIBHON SHEPTHEU U
CUJION.
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6. OCHOBHOE ypaBHEHHE TUHAMHUKHU BpPAIaTeIbHOTO JBUKEHUSI OTHOCUTENILHO HETIOABMKHOM TOU-
KH.

7. YpaBHEHHE TUHAMUKHU BpPALATEIBHOIO JBUKEHUSI OTHOCUTEIBHO HETIOABUKHOU OCH.

8. MomeHT nHepuuu, Teopema lllreitHepa.

9. 3aKoH coXpaHEHUs MEXaHUYECKOM SHEPTHH.

10. 3akoH coxpaHEeHHsI MOMEHTA UMITyJIbCa.

2 MonekymsipHasi Gpu3nKa ¥ TePMOIMHAMHUKA.

—

. Bayrpennss sneprus. Terora u pabora. [lepBoe Hauano TepMoIuHAMUKH.
. Knaccuueckue craructuku (pyHKuus pacupeaenaeHus MakcBema).
. Haubonee BeposaTHas, cpeanssi KBaJpaTUyHas U CPeIHAS apupMeTHIecKas CKOPOCTH MOJIEKYII

W N

rasa.

. bBapomerpuueckas popmymna. Pacnpenenenune bonpnmana.

. Terumoémkocts rasza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSHMS UICaIbHOTO ra3a. M3omnponeccsl.

. Annabartudeckuii mpouecc. [TomuTponuueckue mporeccsl.

. O6parumsbiii uks KapHo.

. I3MeHeHmne SHTpONUYU Mpu 00paTUMBIX U HEOOpAaTUMBIX Tpolieccax. BTopoe Havamo tepMoau-

O 00 O L B

HaMMKH.
10. OuTponus. ®rU3NYECKU U CTATUCTUYECKUI CMBICI SHTPOIIUH.

3 DIeKTpUYEeCcTBO.

1. Dnexrtpuueckoe mnose. Hanpsx€HHOCTh anexktpuueckoro nosi. Cumnosble JnHUU. [IpuHnun
CYNEPIIO3ULINH SJIEKTPUUECKHUX MTOJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BekTopa HanmpspKEHHOCTH aniekTpuueckoro mnodis. [lone
OECKOHEYHOU OHOPOJIHO 3aPSKECHHOM IITIOCKOCTH.

3. Ilotenuuan. PaGora cun snekTpocTaTuueckoro moss. LIupKyssauus BeKTopa HamnpshKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS.

4. CBs13b MKy HANPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIsl U MOTEeHLUanoM. Pacuer pasHoCTH
MOTEHITMAIOB MEX/Ty TOYKaMH T0JIs (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IJIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TPOBOISIINM MIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

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

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

8. DnexrponBmkyias cuia. O600meEnHbIN 3akoH OMa 1711 HEOHOPOTHOTO YYacTKa eI .

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

10. PazserBnénnsie nenu. [IpaBuna Kupxroda.

4 DIEKTPOMArHETU3M.

1. CtaTnyeckoe MarHUTHOE MoJie B BakyyMme. Bektop MarHuTHoW MHaykiuu. 3akoH buo-Casapa-
Jlarnaca.
2. MarauTHoe 1oJjie KpyroBoro Toka. MarHuTHoO€ noJjie JBHKYIIErocs 3apsiaa.
3. 3akoH Amnepa. Cuiia, 1elCTBYIOIIAs HAa IPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.
4. Cuina Jlopenna. JIBukeHne 3aps>KEHHOM YaCTUIBI B OTHOPOJIHOM MAarHUTHOM IOJIE.
5. Dddext Xomna.
6. Llupkysinus BEKTOpa MArHUTHON MHIYKIIHH.
7. PaboTa mo nepeMenieHuIo MPOBOTHIKA i KOHTYpa C TOKOM B MAarHUTHOM IIOJIC.
8. MarnuTHOe 1oJse B BemecTse. HamarHnueHHOCTh U HANpsKEHHOCTh MAarHUTHOTO TTOJIS.
9. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
10. DnexTponBmkyIias cwia (3.1.¢.) UHAYKIUU. [Ipupoaa sBieHUs SJEKTPOMAarHUTHON MHITYKITHH.
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11. SIBnenne camonHAyKIuy. B3aumHas MHIyKIus.
12. DHeprust MarHUTHOTO MOJIA.

13. BuxpeBoe 31eKTpUUYECKOE T0JIE.

14. YpaBHenust Makcaeia.

5 KoneOauus v BOIHEL.

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHMA.

2. CnoxxeHre rapMOHUYECKHX KOJICOaHUH.

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

4. CBOOOTHBIC 3aTyXAIOIIUE JICKTPUUECKHIE KOJICOaHHs B KOHTYPE.

5. BeIHYK/IeHHBIE dJIEKTpUUecKHe KojaeOaHus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS IUTOCKON B cPeprIeCKON BOJIH.

7. Hanoxxenue (uaTepdepenius) BoaH. CTosiure BOTHBIL.

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

9. DneKTpoOMarHuTHHIE BOJIHBI.

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

6 BoHoBasg onTuka.

. Uarepdepennus ceera. Meron HOnra. [lluprna nmonoc nuaTepdepeHITUN.

. UaTepdepentus npu oTpakeHUH IPpU OTPAKESHUH OT TOHKOHM MPO3PaYHOM TIIACTUHKU.
. Konbeira Herotona.

. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.

. Merop 300 @penensi. 30HHas MJIACTUHKA.

. Audpaxiust Ha KpyriioM OTBEPCTUH U HEMPO3PAYHOM JHCKE.

. Mudpakuust ot menu.

. Audpaxponnas pemeéTka.

. CniextpanbHoe pa3inoxeHue. Paszpemaronias CocOOHOCTh PEIIETKH.

10. Audpakius Ha IpOCTPAHCTBEHHBIX peiéTkax. Juppakiuus peHTTeHOBCKHX JTy4ei.
11. onsipuzaums ceera. [longpuszanms npu oOTpakeHUM U IpeioMIIeHUH. 3aKoH bprocrepa.
12. Tlonstpu3anys nNpyu 1BOMHOM JIy4eNPEITOMICHUN.

13. 3akon Mamtoca.

O 0 1 N DN K~ W —

7 KBaHTOBAas OIITHKA.

. TerutoBoe usnydenue. 3akoH Kupxroda.

. 3akon Credana-bonpiimana. 3akon cmemieHus: Buna.

. ®opmyna [lnanka.

. Buemnuit potordpdexr.

. ®otonsl. OnbIT boTte (MeTo coBmaieHnid).

. Oddext KomnroHa.

. TopMO3HO€E PEHTT€HOBCKOE U3TYyYeHHE. XapaKTEePUCTUUECKOE PEHTI€HOBCKOE U3ITyUEHHE.
. JlapneHue cBera.

01NN WN—

8 AtomHas uzuka.

1. 3axoHOMEpHOCTH B aTOMHBIX criekTpax Popmyna banemepa.

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

3. I'unore3a ne bpoiins. BonHoBbIE cBOMCTBA BEILIECTBA.

4. [TpuHUMO HEOTIPEACIEHHOCTH.

5. BonnoBoe ypaBuenue Lpenunrepa. ®usnveckuii cmbicn W-pyHKum.
6. KBaHnTOBaHuE SHEPIrUM AIEKTPOHA B OAHOMEPHOU MOTEHIIMATILHOMN SME.
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7. I'maBHOE M OpOUTATBHOE KBAHTOBBIE YUCIIA.

8. IlpocTpaHcTBeHHOE KBAaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHCIIO).

9. Cniun anextpona. OnsIT lITepHa u I'epnaxa.

10. PactipeenieHre 3€KTPOHOB 10 YIHEPTETUUECKUM ypOBHSIM atomMoB. [Ipunimn Iaymm.

14.1.3. TeMbI KOLTTIOKBUYMOB
1 MexaHnuka.

2 MonekynsipHas pu3MKa U TepMOAUHAMHUKA.
3 DnexTpuuecTBo.

4 DJeKTpOMAarHeTU3M.

5 Konebanus u BOJIHBI.

6 BonHoBas onruka.

7 KBaHTOBas ONTHKA.

8 AtomHas uzuka.

14.1.4. Tembl KOHTPOJILHBIX padoT
1 MexaHnuka.

2 MonekyssipHast u3nKa ¥ TepMOJIMHAMHUKA.
3 DIeKTpUYECTBO.

4 DIeKTPOMArHEeTU3M.

5 KonebaHus 1 BOJHEL.

6 BonnoBas onTuka.

7 KBanToBas onTHka.

8 AtoMHas pusuka.

14.1.5. Tembl 1a60paTopHbIX padoT
KuneMatrka paBHOYCKOPEHHOTO BPALLIEHUS.
N3yuenue pacnpenenenus Makcsemna
N3Mepenue yaenbHOT0 3JIEKTPUYECKOrO COTPOTUBIIEHHSI METAJUIOB.
N3yyeHre MarHuTHOTO MOl KPYTOBOTO TOKA
N3yyeHue 3aTyXarolmx 3J1eKTPOMarHUTHBIX KOJIeOaHHH.
Nzyuenue nnTepdepeHnN Ja3epHOr0 U3ITYyUSHHUS.
TemnnoBoe uznyyeHue
OnpeneneHre MOMEHTa MHEPUHUH TBEPABIX TEI
CrnoxxeHue B3aMMHO MEPIEeHAUKYIAPHBIX Konebanuit. durypsl Jlnccaxy

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM JIS UL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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