MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINU
®denepanbHOE rOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTENHLHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«KYBAHCKUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»

OU3NKO-TEXHUUECKHUH (haKyIbTET

YTBEPXJAIO:
IpopekTop 1o y4eOHO# paboTe,
Ka4yecTBY 00pa30BaHMs — IEPBEIA
%, ~ TIPOPEKTOP
C;X A/ Xarypos T.A.

%~ /| Hoomtics

B
P AG a R

)27 » Mast 2022 T.
[

g
RSl

PABOYASA NTIPOT'PAMMA JUCHHUIIJIMHBI

51.0.14.06 ®PUSUNYECKUMN IPAKTUKYM

Hanpasnenue noaroroku  11.03.01 Pagnorexnuka

HampaBnennocte  PaagworexHUYeckue cpelicTBa mepeaavn, mpueMa u
00pabOTKH CHUTHAJIOB

®dopma 00ydyeHUsT  OyHas

KBanudukanus Oakanasp

Kpacuonap 2022



PaGouas nporpamma nucuuIInHbl «PU3NYECKUN TPAKTUKYM» COCTaBJIeHA B COOTBETCTBUU
¢ denepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM BBICIIETOO0Pa30BAHUS
o HanpasieHuto moaroToBku 11.03.01 Paguorexuuka (nmpoduis) "PagnoTrexanueckue
CpeICTBa mepeaayuu, mpueMa u 00padboTKU CUTHAIOB"

[Iporpammy cocraBunm:

J. ¢u3.-mar. Hayk, npodeccop Kadeaps: /%{ ",
¢u3nKkyu 1 UHPOPMAILIHOHHBIX CHCTEM B.A. Ucaes %
NOATHABOORNUCE
Kanaunar nea. Hayk, goueHT kadeapsl 5
(bu3uku 1 UHPOPMALIMOHHBIX CHCTEM I".A. Ulexonaun [~ -
noanucs™?
Kanguaar ¢us.-mar. Hayk, TOLEHT ’ / ”
kadeaps! paanodusuku u HaHotexHonoruit M.A. JKyxa y / 71 / /:’ =3
NOJANKHCEH -
Kannunar ¢us.-mar. Hayk, noueHT xkadeapsi » o
ONTOAICKTPOHUKH B.I1 ITpoxopos Ly “’?7
noafes

PaGouas mporpamma IUCHHUIUIMHBI YTBEPK/IEHA Ha 3aceaHnu Kadenpsl GU3NKu U HHGOOPMALIMOHHBIX
CUCTEM

npotokoa Ne 11 « 15 » anpens 2022 r.

3aBeyronii kadeapoit puznku u _ 6/
WH(POPMAITMOHHBIX CUCTEM boratos H.M. m‘tj
TOJITNCH

VYTBepKaeHa Ha 3aceJaHuN y4eOHO-METOIMYECKON KOMUCCHH (PU3UKO-TEXHUYECKOTO (DaKyabTeTa
npoTokoi Ne 8 « 15 » anpens 2022 .

IIpencenarens YMK ¢akynbrera boraros H.M. ﬁ'm

PenienseHTs:
[anynkuit B.B., kana. ¢pu3z.-mat. Hayk, TOLEHT KadeIpbl ONTOAIEKTPOHUKI

I'puropssn JI.P., renepansusbiii qupekrop OOO HII® «Me3zon»



1.1  Ileab ocBoeHHSI TUCHHUILTHHBI

VYyebnas mucuurumnaa b1.B.15 «O0umii pu3ndeckuii mpakTHKyM» CTaBUT CBOEH IICIIBIO
chopMUPOBaTh y CTYACHTOB 0a30BbIE TEOPETUYECKHUE 3HAHUS OO0 OCHOBHBIX SIBIICHUSX,
MOHATHUAX, MOJCIIAX, 3aKOHAX M METOJaX MEXaHHUKH, MOJICKYJISIPHOW (DU3UKHU, dJIECKTPUUICCTBA U
MarHeTu3Ma, OINTHUKH, CICHUATbHBIE BONMPOCHI AaTOMHOW W SACpHOW (U3HMKH, a TaKXKe IaTh
HaBBIKH BBIMIOJTHEHUS TPAKTUYECKOTO BBITOJTHEHHS JTa00PaTOPHBIX PadoT.

1.2 3amauyy IMCUUNIIHHBI

— H3y4YEHHUE TEOPETHUYECKUX OCHOB, TMOHSITHH, 3aKOHOB M METOJIOB HCCIICJOBAaHUN
MEXaHUKH, MOJICKYJIAPHON (PU3MKH, SJIEKTpUYECTBA W MarHeTH3Ma, OITHUKH, CIEIHAJIbHBIX
BOIIPOCOB aTOMHOM U siZIEpHON (DU3UKH;

— O3HAaKOMJICHHWE C TpaHUIlAMHd TPUMEHUMOCTH (DH3WYECKUX MOJAeNIed W TEOpHH,
WCIOJIb3YEMBIX JIJISl OTMMCAHUs (PU3HUECKUX SBIICHUM;

— OBJIQJICHUE HAaBBIKAMHU U METOJIaMU BBITIOJHEHHUS JIAOOPATOPHBIX padOT MO OCHOBHBIM

paszenaM MEXaHUKH, MOJIEKYJSIpPHOM (U3MKH, 3JIEKTpUYECTBA M MAarHeTusMa, ONTHKH,
CIELUAIbHBIX BOIIPOCOB aTOMHOM U siIEPHOM (PU3HKY;
— IpuOOpEeTEeHNEe  YMEHHUS  HUCIOJNb30BaTh  3aKOHBl  (DM3MKH Ui PELICHHSA

€CTECTBEHHOHAYYHBIX M TEXHUYECKUX 33]1aY;
— mnpuoOpeTeHre HaBBIKOB IMOMCKA JIOTIOJHUTENbHOM HWH(GOpMAalMU MO MEXaHUKH,
MOJIeKy.HHpHOf/'I (1)I/I3I/IKI/I, OJICKTpHUYCCTBA W MaAr"He€TtuiMa, OINTHKH, CICHUAJIbHBIX BOIIPOCOB
aTOMHOM U IepHON (PU3UKHU, CBI3aHHOM ¢ UX UCTOPUEH U COBPEMEHHBIMH TOCTHKEHUSIMHU.
1.3  Mecrto AuCHMILIMHBI (MOIYJs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hucuumnuna «OO0muii pusndecknii MpakTUKyM» OTHOCHUTCS K BapUAaTUBHOW 4YacTH
broka 1 moxyns «O0mas ¢pusrkay yaeOHOTO IIaHa.

1.4  IlepeuyeHb IVIAHMPYEMBIX Pe3yJILTATOB 00y4YeHHs MO JUCHHUILIMHE (MOIYJII0),
COOTHECEHHBIX € IIJIAHUPYEMBbIMHU pe3yJIbTaATAMHU 0CBOECHHS 00pa30BaTe/JbHOM NPOrpaMMbl

WN3ydyenne paHHOW y4eOHOM  JTMCHUIUIMHBI
00yJaroImuxcs CIeIyOUNX KOMITETeHIIHHA:

HampaBlieHO Ha (QopmMupoBaHuEe Yy

Ne Wnpexc Conepxanue B pesynbrare nzyueHus yqaeOHON TUCIIMIUTAHBI
g, | KOMIeT KOMITETEHIINU o0yyaronuecs J0JKHBI
SHIIUU (nnu e€ yacty) 3HATH yMeTh BJIa/IeTh

1 |OIIK-1 | ciocoGHOCTHIO MaTeMaTHKy U MIPUMEHSATH Ha CHOCOOHOCTBIO K
WCTIONB30BaTh B €CTEeCTBEHHBIC npakTUKe 0a30BbIe | OBJIAJCHUIO
npodecCuoHaIbHON HayKU, UX 3HAHUA B 00J1aCTH 0a30BBIMHU
NeSITENIbHOCTH 0a30BbIe | MCIIOJB30BAHUIO B | MaTEMaTUKU 3HAaHUSIMHU B
€CTECTBCHHOHAYYHEIE npodeCcCHOHANBHOW | eCTEeCTBEHHBIX HAYK, | 00JIacTh
3HaHUSI, BKITIOYast JeSITETbHOCTH UX UCIIOJIb30BAHUIO | MATEMAaTHKH 1
3HAHUS O MIPEeIMETE U B €CTECTBEHHBIX
00BEKTax U3yUCHHS, npo¢ecCHOHANBHON | HayK, UX
METOIaX UCCIIEIOBAHUS, JeSITEITbHOCTH WCTIOJIb30BaHHIO
COBpPEMEHHBIX B
KOHIICTIIHSIX, npodeccuoHanbH
JOCTYDKEHHSX U Oif JIeATEILHOCTH
OTpaHUYEHHIX
€CTECTBEHHBIX HAYK

2. |OIIK-9 | ciocobHOCTBIO OCHOBHBIE METOJIBI | PYKOBOJIUTH HaBbIKaMHU
MOJYYHUTh yIpaBieHUS HAYYHBIMU nunepa u
OpTraHU3alMOHHO- MaJIbIMH HAYYHBIMH | TIPOEKTaMH U PYKOBOJUTEIS




No Wnnekc Conaepxanue B pesynbrare n3ydeHust yaeOHON AUCITUTUINHBI
L, | KoMIeT KOMIIETCHIIUU oOyyaromuecs JOJKHBI
SHINH (unm e€ yacTy) 3HATh yMeThb BJIaJIETh
yIpaBICHYECKUE rpynnaMu HAy4YHOU paboTOl | MaJbIX HAYYHBIX
HaBBIKH IIpU paboTe B MaJIbIX KOJUIEKTHBOB | TPYIII U
HaY4HBIX TPpyNIax u IIPOEKTOB
IPYTUX MaJbIX
KOJIJICKTHBAX
HCMOJHUTEIEH
3. |TIK-3 TOTOBHOCTBIO MPUHIUIEI pabOTHl | MPUMEHSTH Ha CHOCOOHOCTBIO
MPUMEHSTh Ha IPAKTUKE | M METOJBI MPaKTHUKE MOHUMATh
npodeccuoHanbHbIe 9KCIUTyaTaluu MIPUHLUMIIEL PA0OTHl | MPUHLUIIBL
3HAHUSI TEOPHU U COBpEMEHHOH U METOJIBI paboThl 1
METOAOB (PU3NUECKUX anmaparypsl 1 9KCIUTyaTaln METOABI
HCCIeI0BAHUMN o0opymoBaHUs COBPEMEHHOU SKCILTyaTaluu
anmnaparypsl 1 COBpPEMEHHOM
000pYyAOBaHUS anmapaTypsl U
000pyIOBaHUs
2 CTpyKTypa u coaep:KaHue JUCHUININHBI

2.1  Pacnpenejienue TPyA0EMKOCTH JUCIUILUIMHBI 10 BUAAaM padoT

OOmass TpymnoéMKoCTh IUCHUIUIMHBI cocTaBiusier 15 3auen. (540 wacoB), wux
pacmpezeneHue o BiIaM padoT MPeCTaBICHO B Ta0HIIE:

Beero CemecTpbl
Bun yuebnoit paboTsl 4ACOB (uacer)
1 2 3 4 5
KonTakTHasi padoTa, B TOM YHcJI€:
AyIuTOpHBIE 3aHATHSA (BCEro): 352 72 72 72 64 72
3aHATHUS JICKIIMOHHOTO THITA - - - - - -
JIaGopaTopHble 3aHATHS 352 72 72 72 64 72
3aHATHS] CEMUHAPCKOTO THIA (CEMHUHAPBI, i i i i i i
MPAKTUYECKHE 3aHITHS)
HNnas koHTaKkTHas1 padora:
KonTpoib caMocTosTenbHOM paboThI
P (KCP) p 20 4 4 4 4 4
[Tpomexyrtounas arrectanus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHas padoTa, B TOM
yuce:
[ToaroToBka k 3aimuTe J1abOpPaTOPHBIX 167 31.8 31.8 318 39.8 31.8
pabot
KoHnTtpoJs:
[ToaroroBka k PK3aMeHy - - - - - -
yac. 540 108 108 108 108 108
Oﬁlllaﬂ B TOM 4YucCJIe
TPY/I0EMKOCTD KOHTAKTHAA 373 76,2 76,2 76,2 | 68,2 76,2
pabora
3a4. ell. 15 3 3 3 3 3

2.2  CTpyKTrypa IMCHHMILIHH




PacnipeneneHue BuIoB y4eOHOM pabOTHI M X TPYJOEMKOCTH TIO pa3/iesiaM TUCIIHILTHHEI.
Pasenbl AucUIUIMHBL (MEXaHuKa), u3ydaembie B 1 cemectpe (05 cmyoenmos ODO).

KonnuecTBo wacos
Ne| HawmmenoBanwue pa3ieioB (TeM) AyautopHas Bueaynuropuas
Bcero pabora paborta
J I13 JIP CPC
1 2 3 4 5 6 7
N3mepenne mIoTHOCTH MaJIbIX Tell
1| mnpaBuiabHOIM reoMeTpUYECKOI 5,6 - - 4 1,6
(bopmbI
2 Onpenencaue CKOPOCTH 3BYKa 3.6 i i 2 16
METOIOM CTOSTYEH BOJIHBI
3 OnpeneneHue IJIHH KOMETHBIX 5.6 i i 4 16
XBOCTOB
OmnpeencHre MOMEHTA HHEPLIUU
4 TEJI METO/IOM KPYTUJIHHBIX 5,6 - - 4 1,6
KoJieOaHu i
H3mepenue ycKopeHwsI
5 | cBOOOIHOTO MaEHHUS C TOMOIIBIO 5,6 - - 4 1,6
MaluHbl ATByaa
6 [TpoBepka 3akoHa COXpaHEHUS 5.6 i i 4 16
UMITYJIbCa
OmnpeneneHne CKOPOCTH MMOJIeTa
7 | TyaH ¢ MOMOIIBIO KPYTHIBHOTO 5,6 - - 4 1,6
OAJUTHCTHYECKOTO MAsITHAKA
8 Onpenenenre Ko3phuIueHTa 5.6 i i 4 1.6
TPEHUS KaueHUS
9 Uccnenoanue K.I1./1. motopa c 56 ) ) 4 16
MOMOIIIBIO IGHTOYHOTO TOPMO3a
10 OOGOpOTHBIN MasITHUK 5,6 - - 4 1,6
OrnipeziesieHne TJIaBHBIX MOMEHTOB
11 WHEPIIUH CTATBHOTO 5,6 - - 4 1,6
napasureNieumne/a
12 MasTauk Makcseiuia 5,6 - - 4 1,6
13 Mastauk O6epOeka 5,6 - - 4 1,6
14 MexaHH4eCKUi TUCTEPE3HC 3,6 - - 2 1,6
15| Onpenenenue kECTKOCTH MPYKUH 5,6 - - 4 1,6
16 3aryxaromue KoJieoaHus 5,6 - - 4 1,6
17 3akoHbl cTONIKHOBeHUH. [IpoBepka 56 ) ) 4 16
3aKOHA COXPAaHEHUS UMITYITbCa
18 Omnpenenenne moyis FOHra 5,6 - - 4 1,6
19 CBsi3aHHBIC KOJICOaHUS 5.6 i i 5 16
JIBYX MasiTHUKOB
20 Onpenenenne )KECTKOCTH 3.4 ) ) 5 1.4
NPYKUHBI rpapuuecKuM crnocooom
Hmozo no oucuyuniune: 103,8 - - 72 31,8

PaCHpCILCJ'ICHI/IC BUI0OB yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH 110 pasgcjiaM AUCHUILINHBI.




Pa3nensl aucuummHbl (MOJICKYJIsIpHas (QH3HKa), U3ydaemble Bo 2 cemectpe (015 cmyoenmog

0D0):.
KonnyectBo yacoB
Ne HanmenoBanue pa3nenos AyautopHas Brieayauropas
Bcero paborta paborta
J 113 JIP CPC
1 2 3 4 5 6 7
1 N3mepenue atMmochepHOTro 8 i i 5 2
JTABJICHHUS
2 | OnpenencHue BIAKHOCTH BO3IyXa 9 - - 6 3
Omnpenenenue kodpdurmenrta
BHYTPEHHETO TPEHHUSI, CPEIHEH
3 | nnmHBI cBOOOAHOTO MpobeEra u 10,8 - - 8 2,8
3 PEKTUBHOTO IUAMETPa MOJECKYT
BO3/yXa
4 Onpenencuue OTHomeHI/I;z 11 i i 8 3
YIIEIbHBIX TEIUIOEMKOCTEH
Omnpenenenue ko3 huueHTa
5 |BHyTpeHHero TpeHus xuakoctu no| 9 - - 6 3
Meroay CTokca.
6 W3mepenune Gpusndeckux 9 i i 5 3
XapaKTEPUCTUK BOJIBI
v Onpenenenne ko3P huIueHTa 9 i i 5 3
MTOBEPXHOCTHOTO HATSHKEHUS BOIBI
8 | Onpenenenue paanyca Kanuisipa 11 - - 8 3
Omnpenenenre TeMIepaTypHOTro
9 kod¢dumeHTa TMHEHHOTo 9 - - 6 3
pacuIMpeHus MeTasia
10 Omnpenenenue kodpdurmenta 9 i i 6 3
TETIONPOBOIHOCTH TBEPJIBIX TEIl
11 Ornpenenenyre TermI0eMKOCTH 9 i i 6 3
MeTajuia
Hmozo no oucyunaune: 103,8 - - 72 31,8

Pacnpez(eneHI/Ie BUI0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH 11O pasacjiaM JUCHUIIIINHBI.
Pazgensl AuCIUIINHBL (BHCKTpI/I‘leCTBO n MaFHeTI/ISM), HN3Yy4acMbIC B 3 CEMECTPEC (a]lﬂ

cmyoenmos ODO).
KonnuecTBo vacos
Ne HaumenoBanue pa3niesnos (Tem) Ayautopiasi BHeayHTopHas
Bcero,  paborta pabora
J | 113 | JIP CPC

1 2 3 14| 5 6 7

1 Pabota ¢ ocuinorpagom 7 -1 - 5 2

5 H3mepeHue IIeKTpHIECKOTO COPOTHBIICHHS C 9 | .| - 5 3

ITOMOIIBIO MOCTa YUTCTOHA




3 ConpoTHBIICHHE IEKTPOIUTOB 7 |- - 5 2

4 N3mepenne HHIYKTUBHOCTHU KaTyILIKU 7 |- - 5) 2

5 N3mepenue annekTpudeckoil EMKOCTH KOHJEHCATOPa C s | .| . 5 3
nomoltisio Mocta CoTTH

6 N3mepeHre MarHuTHOM MPOHUITAEMOCTH TOpa 7T |- - 5 2

7 ConpoTHBIICHHE METALIOB 7T |- - 5 2

8 N3mepenne 60JbIINX COMPOTUBICHUI 7T |- - 5 2

9 MoOIHOCTH B LIENU NEPEMEHHOT'0 TOKA 7 | - - ) 2

10 | Usmepenue BOIbT-aMIEPHBIX XapaKTEPUCTUK TMOAOB| 7 | - | - 5 2

11 N3mepenue BOIbT-aMIIEPHBIX XapaKTEPUCTHK 78 |- - 5 28

TPAH3UCTOPOB

12 N3MepeHne ropu30HTaIbHOM COCTaBISIOLIEN 7 - i 5 5
MarHuTHOTO MOJIsl 3eMIIn

13 DKBUINOTEHIIUAJIbHBIE TOBEPXHOCTH 7 - - 5 2

14 DneMeHTHI SJEKTPUIECKOH e 9 | - | - 6 3
Hmozo no oucuyuniune: 103,8| - - 72 31,8

Pacrnipenenenuie BuoB yueOHOM pabOThI M UX TPYAOEMKOCTH 110 pa3jenaM AUCLUILINHBIL.
Pa3zaensl quctuiinHel (ONTHKA), n3ydaemble B 4 cemectpe (011 cmyoenmog ODO):

KomngectBo yacoB

AynutopHas PBHeaynutopHas
HaumenoBanue pasaenon
Bcero  pabota pabora
J| 113 | JIP CPC
1 2 3 14| 5 6 7
1 Omnpenenenne MoKa3aTens MPEeIOMICHUS TBEPABIX U 2 1.1 . 4 3
KHUJIKUX ONTHYECKUX CPEl.
2 N3zyuenne 3akoHOB GoToddhderra 7 1-] - 4 3
3 IIposepka 3akoHa Maitoca. M3yuenue BpaleHus 7 -] - 4 3
TUTOCKOCTH TIOJIIPH3AIAN
4 N3ydenue 3puTenbHOM TpyObl 1 MUKPOCKOTIA 6 | -| - 4 2
5 OmnpeneneHre KOHIEHTPALUU pacTBOpa 6 || - 4 5
HOJIIPUMETPOM
6 W3zyuenue sBiaeHus audpaxnuu 7 |- - 4 3
7 HccneqoBanne OITUYECKUX CUCTEM 6,8 | - - 4 2,8
8 Crnextpoporomerp ®PM-56. Ontuyeckue 6 |- - 4 2
XapaKTEePUCTUKH CTEKOJ
9 ITpoBepka 3akoHa bprocrepa 7 -] - 4 3
10 N3yuenue 3akoHOB GpoToddhdekra 6 | -| - 4 2
11 Omnpenenenne mpeIOMIISIONIETO YTiia OUTIPU3MBI 6 | -] - 4 2
Openens
12 | UccnemoBaHue MOTPEIIHOCTEH ONTUYECKUX CUCTEM 6 - - 4 2
13 [TpoBepka 3akona Jlambepra 7 -] - 4 3
14 Omnpenenenne paanyca KPUBU3HBI JIUH3BI C TOMOIIBIO 6 || - 4 5
kosery HeroTona




15 CpaBHeHue nu(paKIMOHHOTO U TUCTIEPCUOHHOTO o 4 3
CIICKTPOB
16 H3MeHeHne CKOpOCTH CBETa 6 | -] - 4 2
Hmozo no oucuyunaune: 103,8 - 64 39,8

Pacnpenenenue BuoB yueOHOM pabOThl U UX TPYJOEMKOCTH MO Pa3/ienaM JUCLUIUIMHBL.
Paznenbl muctuninHbl (CrenuaabHble BOIPOCHl aTOMHOW U AfepHON (pU3MKM), U3ydaeMble B 5
cemectpe (051 cmyoenmos ODO).

KomngectBo yacoB

No HaunmenoBanue paznenon (TeM) Aymuropuas BreayuTopHas
Bcero  pabota pabota
J |13 | JIP CPC

1 2 3 |14] 5 6 7

1 Omnpeznenenre OTHOLICHUS 3aps/a AJIEKTPOHA K €T s | .| - 5 3

Macce METOJIOM MarHeTpoHa
2 | Aromusie mogenu . Tomcona u 3. Pesepdopna 6 | - - 4 2
3 OmnbiT ®panka u ['epua 7 | - - 5 2
4 N3ydenue cepruaibHbIX 3aKOHOMEPHOCTEN B CIIEKTPE 7.1 . 5 5
aToma BOJIOpoJia

5 CrnekTp aroma Bojgopona. Atom bopa - - 5 2

6 W3ydeHue cekTpa aToMa HaTpus - - 5 2

7 N3ydyeHne HEOH-TETUEBOTO Ja3epa 78| -] - 5 2,8
8 | [TorpenrHoCcTH MpH siIEPHO-PU3HIESCKUX U3MEPEHHUSIX | 6 | - - 4 2
9 N3ydenue razopa3psaHOro cueTunKa 6 | - - 4 2
10 N3ydyeHne CHUHTUIUTSIIIMOHHOTO JIETEKTOpa 7 - - 5 2
11 Onpenenenre akTHBHOCTH UCTOYHHUKA 7 | - - 5 2
12 W3ydeHne CHUHTUIUISIIIMIOHHOTO TaMMa- o 5 5

CHEKTpOMETpa
13 N3yuenue pacripocTpaHeHus OeTa-u3nydyeHus B 7| i 5 5
HEKOTOPBIX MaTepUaIaX U B BO3IYXE
14 N3yueHue yrioBoro pacnpeuz[eneHH;I KOCMHUYECKHX 2.1 5 5
Tyden
15 Jlo3nMeTpudeckre BETUYMHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucyunaune: 103,8] - - 72 31,8

2.3 Copaeprxanue pa3iesioB U CUUNIHMHBI
2.3.1 3ausaTudA JEeKIMOHHOI0 THIIA

3aHATHUS JTEKINOHHOTO THIIA - HE TPEAYCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOT0 THNA

3aHsaTHS CCMHUHAPCKOI'0 TUIIA - HC IPECAYCMOTPCHEIL.

2.3.3 JlabopaTopHble 3aHATHS

HawnmenoBanue pa3ienoB AMCHUIUIMHBI (MEXaHWKa), M3ydaeMbix B 1 cemectpe (01




cmyoenmos ODO):

Ne
No ®dopma
y pasnena HaumenoBanue nabopaTopHBIX paboT TEKYILEro
n/m
JUCIUILTAHBI KOHTPOJIS
1 2 3 4
Junamuka N3mepenue ycKopeHus: CBOOOIHOTO A CHHS C Oruer u 3amuTa
1 MaTepUaIbHOMN MIOMOILIbIO MAlIMHbI ATBYJA. nmabopaTopHOH
TOYKHU OO060pOTHBII MasSTHHK. paboThI
HccnenoBanne KUIIJI. MoTOpa € IOMOLIBIO
JICHTOYHOI'O TOpMO3a. Ortyer u 3ammra
2 | 3akonsl coxpaHenus | [IpoBepka 3aKkoHa COXpaHEHUsT UMITYJIbCA. nabopaTopHOI
3akoHbl  cTOJIKHOBeHMH. IIpoBepka  3akoHa paldoThI
COXpaHEHUS UMITYJIbCA.
Onpenenenre TIJIaBHBIX MOMEHTOB HMHEPLUU
OTueT H 3aIura
HenneprmanpHble | CTAIBHOIO NapallIelenuIesa. .
4 nabopaTopHOH
cucremsl orcuera | Maarauk Makcesia.
paboThI
MasTtauk Obepbeka.
Kunemaruka Onpenenenne  ckopoctn mosnera nyan ¢ | OTYeT u 3ammra
5 a0COJIFOTHO MOMOIIbI0  KPYTHJIBHOTO OamMcTUYecKoro| J1adopaTOpHOIA
TBEPAOTO Tea MasiITHHUKA. paboThI
JnHamuka Otyer u 3anuTa
OmnpeneneHre MOMEHTOB MHEPIIUH TBEPJBIX TeEIl C .
6 abCOJIFOTHO . 71ab0paToOpHOIA
MTOMOIIBIO KPYTHIIBHBIX KOJICOaHUH.
TBEPJIOTO Tela paboTsI
M3mepeHne TUIOTHOCTH MAaJIbIX TeJ TPABHIBLHOM
reOMETPUUECKOI (POPMBI.
Onpenenenne JTUH KOMETHBIX XBOCTOB.
OcHoBbl Mexanuku | Onpenenenue KodPPUIIMeHTa TPEHUS KaueHUsl. Otuer ¥ 3ammra
7 nepopmupyemsix | MexaHU4eCKU TUCTEPE3HC. nmabopaTopHOH
Tea Omnpenenenne )XECTKOCTH MPYKUH. paboTsI
Omnpenenenne monyinsa IOnra.
Omnpenencnue HKECTKOCTHU MPY>KUHBI
rpauuecKuM crocooom.
OmnpezneneHre CKOPOCTH 3ByKa METOJIOM CTOsSYEH
OtyeT u 3anuTa
BOJIHBI. 3
8 | Konebanus u BOTHBI nabopaTtopHoit
3aryxaromye KoieOanus.
paboThI

Cas3aHHBIC KOJIEOAHMSI IBYX MAsITHUKOB.

HanmeHoBaHMe pa3fenoB AUCIUILUIMHBI (MOJIEKYJsipHAs (PH3HKA), U3y9aeMBIX BO 2
cemectpe (051 cmyoenmos ODO).

dopma
HaumenoBanue
No asnena HaumenoBanme mabopaTopHBIX paboT TEKYILEro
p KOHTPOJIA
1 2 3 4




NneanpHbli
ras

Onpenenenne YHUBEPCAIbHOM ra3oBoOit
nocrossHHOU. [IpoBepka 3akona boinsa-Mapuorra.
OnpezneneHyue HEU3BECTHOIO 00bEMa COCY/Ia.
N3mepenue atMmoc(hepHOTo 1aBICHUS.
Onpenencuue aTMoc(epHOro JABJICHUS,
ucnoap3yss 3akoH  boings-Mapuorra u  U-
00pa3Hyro TpyoOKy.

Onpenenenue BIaXXHOCTH BO3/1yXa.

OnpeneneHue BIaKHOCTH BO3JyXa B KOMHATe,
U3MEPsIs NABJICHUE HACBHIICHHOTO 1apa.

OTt4eT U 3ammTa
"1abopaTopHOii
paboThI

SBieHusa
MepeHoca
B rasax

OmpezneneHne TEIIONPOBOJHOCTH BO3IyXa.
Ompenenenne  koddduimenta  BHYTPEHHErO
TPEHUs, CpelHel JIUHBI CBOOOJHOrO mpobera u
s dexTHBHOrO AHaMeTpa MOJIEKYI BO3IyXa.
OmnpeneneHre mapaMeTpoB MOJICKYII, BXOJISIINX B
CoCTaB BO3IyXa, UCmoib3ys ¢opmyrny Ilyaseiins
JUIsL  TIpoIlecca IPOXOXKICHUS BO3AyXa depes
TOHKHI KaIULIsIP.

Ormpenernenne BSI3KOCTH BO3/yXa IO €ro TEYECHHIO
B KaIllWJusipe.

WN3yuenne naMuHapHOTO W TYpOYJIEHTHOIO
TEUYCHUsI rasa.

Otuer u 3ammuTa
nabopaTopHO
paboThI

Tepmoannamuka

Onpenencane OTHOIICHHUSI yIIETBHBIX
TEIIOEMKOCTEH.

Ornpenenenne T1okazaTenss aauadaTbl METOIO0M
Knemana-Jlezopma.

Ornpenenenne mnokasareist aauadaThl MO0 CKOPOCTH
3BYKa IIPH pa3HbIX TEMIEpaTypax.

OnpeneneHue TeMIepaTypHOro KO3 HUIIUEHTA
JABJICHHUS. Haxoxnenue MOIIIHOCTH,
TEIUIOEMKOCTHU u KITZQ HarpeBares.
Omnpenenenye TErmI0eMKOCTH BOIBI.

Otyer u 3ammTa
nabopaTopHOI
paboTHI

PeanbHbIe rassl,
KUJAKOCTH U
TBEpPJBIE TEIA
PeanbHbie Ta3bl,
JKUJAKOCTH U
TBEP/bIC TENA

Onpenenenne  kodpduIueHTa  BHYTPEHHETO
TpEHUs )KUIAKocTH 1o Merony CTokca.
Brruncnenue ko3 duirieHTa BHyTpEHHET0 TPEHUs
IIUIepUHa, U3MepsAs CKOpPOCTh MaJeHHs B HEM
CBUHIIOBOTO IIApHKA.

W3mepenue (QU3NYECKUX XapaKTEPUCTUK BOJIBI
Haxoxxnenne yaenbHON TEIUIOTH  MCHapeHHS
BOJIBI.

N3mepenne GpU3NUECKUX XapaKTEPUCTUK BOJIBI.
HccnenoBaHre MOBEPXHOCTHOTO HATSKEHUS U
BSI3KOCTH BOJIBI B TAITa30HE TEMITEPATYDP.
Onpenenenne Kod(pPUIHEHTa MOBEPXHOCTHOTO
HATSDKEHUS BOIBI.

Onpenenenne KOIPPUIIMEHTa TTOBEPXHOCTHOTO
HATsDKEHHSI BOJIBI METOJaMH OTpbIBa KalUTd M
MIPOBOJIOYHOH METIIH.

Omnpeznenenne paanyca Kanmuisipa.

Onpenenenue panuyca Kanuusipa C
ucnonp3oBanueM  opmynsl  Ilyaseins g
POTEKaHMS )KUJIKOCTU MO KaMUISIPY.

Otyer u 3ammTa
71a0opaTopHOii
paboThI
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Onpezenenne TemMmepaTypHOro Kod¢duireHTa
JMHEWHOTO PACHIMPEHHSI METaJLIA.

Onpenencaue ko3 durmeHTa JTMHEWHOTO
pacliupeHusi  aJIOMHHUEBOTO,  MEIHOTO |
JKEJIE3HOTO CTEp)KHEH B Juamna3oHe TeMIepaTyp
20-100 °C.

Onpenenenre KO3PPUIMEHTA TEILIOMPOBOTHOCTH
TBEPJIBIX TEJI.

Onpenenenre KO3PPUIMEHTA TETUIOMPOBOJTHOCTH
OpPraHUYeCKOTO CTEKJIa METOJIOM CpaBHECHHUS C
ATAIOHHBIM 00PA3IIOM U3 Y00HUTA.

CBolicTBa TBEpPAOTO TENA.

()HpGHeHeHHe TCIINIOEMKOCTH n TCIIJIOTHI
IJIaBJICHUS METalia.

OHpGIIeHeHI/Ie TCIINIOEMKOCTH METaJljia.
()npeneneHHe YHCHLHOﬁ TCINIOCMKOCTHU
AJIFOMHHU A u Keiae3a KaJIOpUMCTPUUICCKUM
MCTOAOM.

CaoiicTBa TBEpAOIO TENA.
Ornpenenenyre TEMIONPOBOJHOCTH METAILIOB U
JUDJICKTPHUKOB.

HanmenoBanue paszeiioB JUCHUILIMHBL (SJIEKTPHYECTBO M MAarHETH3M), U3y4aeMbIX B 3
cemectpe (051 cmyodenmos ODO):.

®opma
HaumenoBanue
Ne HanmenoBanue nabopaTopHbIX padoT TEKYILEro
paszzesna (Tembl)
KOHTPOJIS
1 2 3 4
Otuer u 3ammra
Pabota ¢ ocrmuiorpagom. .
1 DneKTpocTaTHKa nabopaTopHOI
OKBUNOTEHIMAJIbHBIE TOBEPXHOCTH.
paboThI
. Otyer u 3anuTa
ITocTostHHEIN ComnpoTHBICHIE METAILJIOB. .
2 . . 1abopaTopHOit
aNeKTpuyeckuii Tok |M3mepenue O0bIIMX CONMPOTUBICHUH.
paboTHI
CranuonapHoe . .| OTuer u 3amura
W3mepeHne  ropuU30HTAIBHOM  COCTaBISAOLIEH .
3 | Mar"WrTHOE TOoJj¢ B nabopaTopHOI
MarHUTHOTO TOJIsT 3EMITH.
BAKyyMe paboTsl
Otyer u 3ammra
DJIeKTPOMAarHUTHAS 3
4 W3mepenne HHAYKTUBHOCTH KaTYIIIKH. nabopatopHoit
WHIYKITHS
paboThI
DNeKTpUYECcKoe moJie Otuer u 3ammTa
W3mepeHne 3JIeKTpUYECKOr0 CONTPOTUBIIEHUS C .
5 B BEILIECTBE. nabopaTopHOI
IIOMOUIBIO0 MOCTa YUTCTOHA.
JdnexkTpuKku paboThI
MarsauTtHoe 1oJie B OTty4erT U 3ammTa
6 BEIIECTBE. N3MepeHre MarHuTHON NPOHUITAEMOCTH TOPA. nabopaTOpHOI
MarneTtukn paboThI
7 OnexkTpoMarHuTHbIE |COPOTHUBIIEHHUE JIEKTPOJIUTOB. Otyer u 3anuTa
Kosie0aHusl. MOIHOCTB B LIENN NEPEMEHHOTO TOKA. nabopaTopHOit
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IlepemeHHbII paboTsI
AJIEKTPUYECKUN TOK
YpaBHeHus
. . OTt4eT U 3ammTa
Makcaeina. H3mepenue NEKTPUYECKOU EéMKOCTH .
8 nabopaTopHoit
DIIEKTPOMAarHUTHBIE |KOHIEHCATOpa ¢ NOMOIIbI0 MocTa COTTH. 5
aboThI
BOJIHBI P
N3mepeHne  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK
[Ipupona HocuTeneu | nruoos. Otuer u 3ammuTa
9 ToKa. KOHTaKkTHBIE N3Mepenne  BOIBT-aMIIEPHBIX  XapaKTEPUCTUK 1abopaTopHOM
SAIBJICHUA TPaH3UCTOPOB. pa6OTLI
DJIEMEHTBHI 3JIEKTPUYECKOH LIETIH.
HaumMeHnoBanue pa3zesioB AMCIMIUIMHBI (ONTHKA), U3ydaeMbiXx B 4 cemectpe (0s
cmydenmog ODO):
dopma
HaumenoBanue
Ne HaumenoBanue 1abopaTopHBIX paboT TEKYIIEro
paznena
KOHTPOJIA
1 2 3 4
ITpoBepka 3akoHa Mantoca. M3yuenue BpameHus
IJIOCKOCTH MOJSIPU3ALIHH. Oruer u 3amuTa
1 | Ilonapusauus ceeta (Onpenenenue KOHLICHTpaluu pactBopa| J1ab0OpaTOpHOMI
MOJISIPUMETPOM. paboThI
[Iposepka 3akoHa bproctepa.
Omnpenenenue NPEJIOMISIFOIIETO YIiia OUIPU3MBI
Otyer u 3anuTa
Wnrepdepennus | Dpenens. .
2 nabopaTopHOI
cBeTa Onpenenenue panumyca KpHUBHM3HBI JIMH3BL C pabo
ThI
noMoInbko kKoser, HeroToHa.
M3y4eHne 3aKOHOB TEIII0BOTO U3JIy4ECHHUS. Otuer u 3amuTa
3 | KBanroas ontuka |M3ydenue 3akoHOB (hoTodhdexTa. nabopaTopHOI
H3MeHeHne CKOpPOCTH CBETA. paboThI
N3ydenue siBiaeHus qudpakuu. Oruer u 3amuTa
4 Judpaknus ceera |CpaBHeHHE AMPPAKIIMOHHOTO U TUCIEPCHOHHOIO| J1ab0paTOpPHOM
CIIEKTPOB. paboThI
Omnpenenenue nmokaaresis NpeIoMIICHHUs TBEPbIX
Y )KMJIKHX ONTHUYECKUX CPEZ.
. OtyeT u 3amnuTa
I'eomerpuueckas |M3ydeHue 3puTenbHON TpyOBbl U MUKPOCKOTIA. .
5 nabopaTopHOI
OTITHKA HccnenoBanne ONTHYECKUX CUCTEM. 5
. paboThI
HccnenoBanne  mOrpelIHOCTEH  ONTHYECKUX
CHUCTEM.
CpaBHeHue AUPPAKIHMOHHOTO U JUCIIEPCHOHHOTO
CIIEKTPOB. Oruer u 3amuTa
6 Hucnepcus ceera  |CriektpodoTomMeTp OM-56. Ontuueckue| J1abOpaTopHOU
XapaKTEPUCTUKHU CTEKOJ. paboThI
[TpoBepka 3akona JlambepTa.
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HaunmenoBanue pa3ienoB JUCITUTUIMHBI (CIIEIMAIbHBIE BOMPOCHI aTOMHOM U SIACPHON
¢busukn), u3ydaeMeix B 5 cemectpe (0 cmyoenmos ODO).

HaumenoBanue dopMa TEeKYILEero
No Coneprxanue pazaena
pasznena KOHTPOJIS
Otyer u 3amuTa
1 BBenenue B Omnpenenenre OTHOLICHUS 3apsa JIEKTPOHA K €ro 5 .
nabopaTtopHoOi
aTOMHYIO (U3HMKY |Macce METO/J0M MarHeTpoHa. parop
paboThI
[Inanerapnas Otyer u 3amuTa
P Aromusie monenu JIxx. Tomcona u 3. Pesepdopna. T
2 MOJIEJIb aTOMa 1abopaTopHOit
OneiT @panka u ['epua.
Pezepdopna—bopa paboThI
YpaBHeHust .
Ulne . W3ydyeHne cepualibHbIX  3akOHOMepHocTed B OTueT M 3amura
uHTepa 1 .
3 PEaL p CIIEKTpe aToMa BOJIOPO/a. n1abopaTopHOii
KBAHTOBAs TEOPUS
CnekTtp aroma Bojoposia. Atom bopa. paboThl
aToMa BOA0poJa
OTueT U 3aImuTa
MHOro3neKTpOHHbIE N
4 ATOMbI N3ydenue cnekTpa atoma HaTpHsl. nabopaTopHOI
paboThI
Onrtuueckue OtyeT u 3ammuTa
5 KBaHTOBBIE W3ydeHne HeOH-TeINEeBOro Ja3epa. nabopaTtopHoi
reHepaTophbl paboTsI
OtyeT u 3ammuTa
6 | PagmoaktuBHOCTH |OmnpeneneHue aKTUBHOCTU UCTOYHHKA. nabopaTtopHoOi
paboThI
Biaumogeiicrue |I1OTPEIIHOCTH npu SIEPHO-(PU3NICCKUX Ot i s
AJIEPHOTO U3MEPCHHSIX. THUT
7 11abopaTopHOit
U3ITyYEHUS C W3ydeHue razopa3psiHOTO CUETUHKA. paBOTEI
BCIICCTBOM N3ydeHune CUMHTHILTALIMOHHOTO JETEKTOPA.
N3zyuenue CIMHTHIUISIIHOHHOTO raMmma-
OKCIEPUMEHTHI B Otuer u 3ammra
CIEKTPOMETpA. .
8 (u3HKE BBICOKUX p p nabopaTopHOi
SHepruii W3ydeHue pacripocTpaHeHHs OeTa-u31y4eHUs B paGOTEI
HEKOTOPBIX MaTepuayax v B BO3IyXeE.
CoBpeMeHHbIE
actpodusnueckue
W3ydenue yriaoBoro pacnpeaeneHuss kocmuueckux | OTyeT u 3ammura
MIPEICTaBICHHUSI. . .
9 ay4eil. 1abopaTopHOii
OTKpBITBIE BOIIPOCHI
JlodumeTpudeckue BETUYMHBI U UX U3MEPEHHUSI. paboThI

bu3uku sapa u
YaCTHII

2.3.4 TlpumepHasi TeMaTHKAa KyPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboTsl HE TPETyCMOTPEHBI.

24  IlepedyeHb Y4eOHO-METOAUYECKOI0 oOOecrevyeHHUsl Ui CaAMOCTOSITeJLHOIM
a00ThI O0YYAIOIMXCS MO JUCHHUILUIHHE (MOTYJIIO
y M
Ne Bux CPC [TepeueHs yueOHO-METOAMUECKOTO 00ECTICYSHUS TUCITUTLINHBI
B T10 BBITIOJIHEHUIO CAMOCTOSTENIbHOM paOOThI
[IpopaboTtka .
MeToaudeckiue pEeKOMEHJAUKA [0 OPraHU3aldd  CaMOCTOSTEIILHOM
1 | reopernueckoro
Marepuana pabotsl ctynenToB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
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1. Bymenena F0.M. Kak npaBwibHO HanucaTh pedepar, KypCoOBYIO U -
IUIOMHYIO paboThl: YdyeOHOoe mocobue s OakanaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocodbue — DnektpoH. gad. — M.: Jlamkos u K, 2016. —
140 c.

https://e.lanbook.com/book/93331.

2 Pedepar

2. Kysnenos U.H. Pedeparsl, KypcoBbie U TUIIIIOMHBIC paOOTHI.
MeToauka mOATOTOBKA U oPOpMIICHUs [DIEKTpOHHBIA pecypc]: yuel.
nocobue — DnektpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TonroroBka | Beuierxanuna A.O. JlenoBble U HayyHble NPE3EHTALUU [ DJIEKTPOHHBIN
3 Mpe3eHTauu | pecypc]: yaeOHoe mocodue — DnekTpoH. aaH. — M., bepaun: {upekt-
10 TEME Menua, 2016. - 115 c.

pedepara http://biblioclub.ru/index.php?page=book_view_red&book id=446660.

Y4eOHO-METOIMYEeCKUE MAaTepUANIbl JJISi CaMOCTOSATENBHON pPa0OThI OOYYaIOUIMXCS W3
YKCcia MHBAJIMJIOB U JIMII C OTPaHUYECHHBIMU BO3MOXKHOCTSMU 3710poBbst (OB3) npenocTaBistoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYCHHSIM UX 3J0POBbsSI U BOCTIPUATHS HHPOPMAITUH:

J1Jist U1 ¢ HApYIICHUSIMU 3PCHUSI:

—B MeYaTHOM (hOpMe YBEITMUCHHBIM HIPUPTOM,

— B (JOpMeE PIIEKTPOHHOTO IOKYMEHTA,

JUJist U1 ¢ HApYIICHUSIMU CITyXa:

— B IIe4aTHoOM opme,

— B (hopMe AJIEKTPOHHOTO JIOKYMEHTA.

J1J1st THII ¢ HApYIICHUSIME ONIOPHO-IBUTATEIILHOTO ammapara;

— B IIeyaTHou Qopme,

— B (hopMe AIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00yJaromuxcs.

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanuzanmu yuyeOHOH pabOTHl MO OCBOEHHIO JUCHMILIMHBI «OO0mmil ¢$uzndeckuit
MIPaKTUKYM» HCIOJIb3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;

— npobsieMHOe 00yUeHue.

JlaGopaTopHble 3aHATHS TPOBOAATCA B CHEIHAIM3UPOBAHHBIX JIAOOPATOPHIX Ha
71a00paTOPHBIX YCTAHOBKAX MHAWBUAYAILHO WIIH TPYIIIIAMH CTYJEHTOB U3 2 YEIIOBEK.

OPGheKTUBHOCTh Y4EOHOU JACSATENHHOCTH CTY/IEHTOB OIICHHBAETCS MO Oa/UIbHO-
PeiTHHIOBOM cucTEMe.

B yueOHOM mporecce HCIONb3YIOTCS CIEAyIOIMe aKTHUBHbIE 1 HHTepaKTUBHbIE ¢op-
Mbl TIPOBECHUS 3aHATHUN: TUCKYCCHs, TIOMCKOBasl Oecena, TBOpyeckHe MHCTpyMeHThl TPU3,
pa3z00p KOHKPETHBIX CUTyalluid, paboTa B MaJIbIX TPyIIIax.

JUid 1 ¢ OrpaHUMYEHHBIMH BO3MOKHOCTSIMM 3JI0POBBSI NMPEAYCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMH C NCIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.

4 OueHovHbIe cCpeACTBA I TEKYIEro KOHTPOJIS YCIIeBAEMOCTH M ITPOMEKY TOYHOIM
aTTecTaluu
4.1 DoH/I OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS TeKYIIero KOHTPOJIA
MexaHnKa
1. ®u3nyecKue BEITUYUHbBI U UX n3MepeHusi. CUCTEMBI €IMHUILI.

no

Onpenenurte Mpupoy 3ByKa.
3. UYrto Takoe BbIcOTa 3ByKa?
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Yro Takoe HHTEpPepeHIrs U TUPpaKLns BOTH?

YTo Takoe CTOSYHE BOJIHBI?

Kaxkue cuctemsl 0TCU€Ta U CUCTEMBI KOOPAMHAT BbI 3HAETE?

. OnucaHue JBUXEHUS MaTEpUaIbHOM TOYKM B BEKTOPHOM U KOOPAMHATHOM
dopme. Bekrop mnepememienus. CkopocTb. YckopeHue. PaznoxkeHwe BeKTOpa IOJTHOTO
YCKOPEHHS Ha HOPMAJIbHOE M TaHTCHIIMAJIbHOE.

No ok

8. Uro Takoe NpOMOJbHBIE W TONEPEYHbIE BOJHBI, aMIUIMTYyJa, (a3a U CKOPOCTh
pacnpocTpaHeHHsl BOJIHBI?

9. UTto Takoe BEKTOPHI YTI0BOW CKOPOCTH U YIJIOBOTO YCKOPEHMUSI?

10. Yo Takoe MIrHOBEHHasl OCh BpaIllEHUs?

11.  Omnpenenute cuny CTokca.

12 Yro Ttakoe 1000BOE CONPOTUBIIEHUE U IOJbEMHAs cuia’?

13.  Yro Takoe BA3KOCTh )KUIKOCTHU?

14.  JlaiiTe onpenesneHue JaMUHAPHOTO U TypOYJIEHTHOTO TEYEHHUS.

15.  Yro takoe uucio PeitHonpaca?

16.  CdopmynupyiiTe MPUHIAI OTHOCUTEIBHOCTH [ amues.

17.  IlpuunHa NOCTOSIHCTBA CKOPOCTH CBETA.

18.  Ompenenure caencTsue u3 npeodpasoBanuii JlopeHna.

19.  OtHocuTenbHOCTh OAHOBpeMEHHOCTH. [limHa aBmxkymerocs Ttema. Temm xona

JBIDKYIIUXCsE 4acoB. CII0KEHHUE CKOPOCTEHA.

20.  Cdopmynupyiite 3aKoHbI bepHYyILIH.

21.  CaoiicTBa ®KUAKOCTEH U ra30B. 3aKOHBI rUApocTaTukU. CTalMOHApHOE JIBHXKEHUE
KHUJIKOCTH. Y paBHEHHE HEPA3PBIBHOCTH.

22.  Cunsl u B3auMojieicTBUs. UeTblpe THMNA B3aUMOJICHCTBUN M UX CpaBHUTENbHAs
XapaKTePUCTHKA.

23.  Cdopmynupyiite 3akoHbl HpioTOHA.

24, Jlebopmarusi  CIUIOMIHBIX  cped. YHpyras ©  OCTarodHas  JedopMarius.
KonnuectBennas xapaktepuctuka nedopmanuii. 3akon ['yka, moxyns FOHra. DHeprust ynpyrux
nedopmariuii.

25.  HewHepruanbHble  Bpallalolldecss CHCTeMbl  KoopauHar.  KopuonucoBo
yckopenne. Cuilbl HHEpPIIMY BO Bpallalolieiics cucreMe KoopauHar. HemHepuuanbHas cucrema
KOOpJUHAT, CBA3aHHAS C TOBEPXHOCTHIO 3EMIIH.

26.  MowmeHT umIrysibca. MOMEHT CHITBL. Y paBHEHHE MOMEHTOB.

217. MowmeHT cuiibl, AEUCTBYIOLEH Ha cucteMy. LleHTp mMacc. YpaBHEeHHE MOMEHTOB
JUISL CUCTEMBI MaTepUaIbHBIX TOYEK.

28.  2.0mpeneneHne HeWHEpUUATBHBIX cucTeM. Cuibl mHepuuu. HewmHeprmaabHbIE

CUCTEMBI, ABIKYyLIMECs NpsAMOJUHENHO. HeBecoMocTh. ['paBuTalMOHHAss U WHEPTHAs MAacChl.
[TpuHIUIT SKBUBAJIEHTHOCTH.

29.  3aryxaromue Konebanus. JlorapupMuuecKkuii JeKpeMeHT 3aTyXaHusl.

30.  Cucrema marepuaibHbBIX TOUYEK. IMImynbe cuctemMbl. MOMEHT UMITYJIbCA.

31.  Paborta cunbl. Kunernueckas sHeprus. Cunosoe nose. Pabota B moTeHIIMaTIbHOM
noJe.

32.  CnoxeHue NepHeHIUKYIApHBIX Konebanuidt. @urypsl Jluccaxy.

33.  Bekropnas quarpamma. [IpencraBnenne xonebaHuii B KOMITIEKCHOH (hopme.

34.  Cnoxenue koneOaHHI 0JHOTO HaNpaBieHUs. buenus.

35. CBs13b CHIIBI ¢ TOTEHIMANIBHOW 3Heprueil. HopMupoBKa MOTEHIHATIBHON SHEPTHH.
DHeprust B3auMoIeCcTBUS.

36.  MaremaTHueckas CyIIHOCTh 3aKOHOB COXpaHEHHS. 3aKOHBI COXPAaHEHHSI SHEPTHH,
MUMITYJIbCa 1 MOMEHTA UMITYJIbCa B HEPEISITUBUCTCKOM CITydae.

37.  MaremaTnueckuil U GU3NUECKUI MASTHUKH.

38.  OOmme cBeneHUs 0 KOJIEOAHMSIX. Y paBHEHUSI TAPMOHUYECKUX KOJICOAHMIA.

["apMoHMYECKU# OCHMILIATOP. DHEprus KoieOaHui.
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39. CooTtHomieHne MeXy Maccoi U 3Hepruei. CBsi3p 3aKOHOB C CUMMETpHUEN
IIPOCTPAHCTBA U BPEMEHH.

40.  3akoH BCeMUPHOTO TATOTeHUs. | paBuTannonnas sueprus. 3akons! Kemnepa.

41. 2.Cyxoe Tpenue. Bsaskoe tpenue. Tpenue kauenus. Pabora cun tpenus. SIBieHue
3actos. fABnenue 3anoca. @opmyna Ctokca.

42. JIBrkeHHUe Tena, 3aKpPEeIIEHHOro B ToUKe. I'mpockomnsl. ['upockonnueckuin

addexr. [Ipeneccus u HyTanus OCH THPOCKOIIA.
43.  BeiBenute ypaBHeHue Merepckoro.

44,  BwBeaute popmyny LlmomkoBckoro.

45, OO0mue cBeieHUs O PEISTUBUCTCKOM JBUYKEHUS TeJl epeMeHHoN Macchl. OOmas
XapaKTepUCTHKA Pa3IMYHbIX BUJIOB PEAKTUBHBIX JIBUTATENIEH.

46.  AHaJOru MOCTYNaTeJIbHOTO U BPAIaTEIbHOTO JIBHKCHHUS.

47.  Kunetnueckas sHeprus BpallaroLIerocs TBepAoro reia. Pabora u MOIMHOCTH BO
BpalllaTeIbHOM JABM)KEHUU.

48.  VYpaBHeHue JBWXeHUs TBepnaoro tena. [lonsrue o TeH3ope uHepuuu. ['1aBHBIE
OCH U TJIaBHbIE MOMEHTbI MHEPLIUH.

49.  Bremyxnennsle xonebanus Ilepexonnsrii pexxum. AMIuMTyaHas U (hazoBas

pe30HaHCHbIE KpUBbIE. JJOOPOTHOCTD.
50. Beruucienne MOMEHTa MHEPIIMU OTHOCUTENIBbHO ocH. Teopema ['toiirenca — IlITelinepa

MonekynsipHas pusuka

1. Onumure IpocTeIyI0 MOJEINb BELIECTBA — UJI€ANIbHBIN I'a3.

2. Kakue ynpoienus fenanuck npy BeIBoJe 6apoMeTpudeckoit popmyiibl?

3. Kak MO>XHO MpUOIU3UTEIIBHO OIEHUTH BBICOTY aTMOC(ephI?

4. OO0BscHUTE PU3NUECKUI CMBICH pacnpeseneHus bonbiMana.

S. KakoB ¢usmnueckuii cMbIca (GYHKIHH pacipeesieHIsI MOJIEKYJI IO CKOPOCTM?

6. [TpuBeauTe mpuMepsl UCIIOIB30BAaHUS BaKyyMa B TEXHUUECKUX YCTPOMCTBaX.

7. B uém cymnocTs siBnenuii nepeHoca? KakoBbl OHM U NPU KAKUX YCIOBUSIX
BO3HUKAIOT?

8. [Touemy nuddy3us KuakocTel IPOUCXOIUT 3HAUUTEIBHO MEAJIEHHEE, YEM
muddy3us razop?

9. Uro Ha3piBalOT KO3 huueHToM auddy3un (BS3KoCTH, TEIIoNpoBogHOCcTH)? OT
KAaKUX [1apaMeTPOB OH 3aBUCHUT AJIs T'a30B?

10.  Kak BS3KOCTb I'a30B 3aBUCUT OT TeMIepaTypbl?

11.  Ilouemy remnoémkocts Cp Oonbie Temnoémkoctu Cy?

12.  Yto mpoHcXOaUT ¢ TeMIepaTypoil rasa, eciim OH pacuIMpsieTcs IpU MOCTOSHHOM
JaBJIeHUH?

13.  Yrto nmpoucxoauT c TEMIIEpaTypoii ra3a, €Ciid OH paclIupseTcs aauadaTuyecKu?

14. B auzenpHOM nBHrartene BO3AYX IOJBEPraeTcs OU€Hb CHUIBHOMY U OBICTPOMY
ckaruto. g gero ato nenaercs?

15. Kakue KOHCTPYKIMM «BEUHBIX JIBUraTellel» «CO3JaHbl» IO 3aKOHaM
MOJIEKYJISIpHOM pr3uku?

16.  OOwsicHWTe  pa3aWyue  OKCIEPHUMEHTAIBHBIX  W30TePM U H30TEPM,
COOTBETCTBYIOIIUX ypaBHEHUIO Ban-nep-Baansca.

17.  Kakymo XHUJIKOCTh MOXHO HAJIUTh B CTaKaH BBIIIE €ro Kpaép?

18. Ilowemy y Bcex BeELIECTB IOBEPXHOCTHOE HATSXKEHHE YMEHBIIAeTCs C
yYBEJIMUEHUEM TeMIIepaTyphl?

19. Kunkwe jiekapcTBa 4acTO OTMEPSIOT KAIUISIMU. SIBJISIETCS JIM 3TO IOCTaTOYHO
TOYHOM Mepoi?

20.  Yto Takoe «OMMeTaI» U TJIe OH IPUMEHSETCs?

aﬂeKTpI/I‘{CCTBO 1 Maro€Tusm
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1. Onekrpuueckoe mnoine. 3akoH Kynona, moneBas TpakToBka 3akoHa KyioHa,
HANPSHDKEHHOCTD JIEKTPUUYECKOTO OIS, IPUHIUI CYIEPIIO3ULIUH.

2. [ToHsiTHE TOTOKA BEKTOPA HAIPSDKEHHOCTH AJIEKTPOCTATUYECKOrO 1osist. Teopema
Octporpazackoro — I'aycca. DopMynrpoBKa U JOKAa3aTeIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — I'aycca. @opmyaupoBKa U PUMEPHI IPUMEHEHUS K
pacyeTy AEKTPOCTATUYECKHUX MOJICH: IIIOCKOCTU U 1Iapa.

4. [Torennuan. [loTeHuuanpHBI XapakTep 3JEKTPOCTATHUECKOrO MOJs, IMOHSTHE
[IOTEHILIMAJIa, Pa3HOCTh ITOTEHINAJIOB.

S. [ToreHnuan TOUEYHOro 3apsia, BBIYMCIEHUE IMOTEHLHUANA JUIsl CIIy4aeB I0JI,

C03J1aBa€MOr'0 CHCTEMOM TOYEYHBIX 3apsAJ0B U INNIOCKUM KOHACHCATOPOM; CBA3b MCKAY
HAIps>KECHHOCTHIO U ITIOTCHIIUAJIOM.

6. DnekTpuueckuil numnons. [lone qunos.

7. DJIEKTPUYECKHI TUII0JIb BO BHEIIHEM 3JIEKTPUYECKOM TIOJIE.

8. [IpoBonHUKK B 3nekTpocTtaruueckoM mnosie. [lone BHYTpM M Ha MOBEPXHOCTH
MIPOBOJIHUKA.

9. DJIEKTPOEMKOCTh,  KOHIEHCATOpbl, pacyeT 3JIeKTpoeMKOCTH. CoelnHEeHHe
KOH/JIEHCAaTOPOB.

10.  DHeprust 3IEKTPUYECKOTO MOJISA. DHEPrust 3apsHKEHHOTO IMPOBOJHUKA, SHEPTHS
3apsKEHHOT0 KOHJIEHCATOPA, SHEPT Ul JIEKTPUUECKOTrO MOJIS.

11.  JAudnexTpukd B SJEKTPUUYECKOM Tiojie. MoJekyssipHas KapTHHA MOJSpPU3ALUN
JUAJIEKTPUKA, BETUYUHBL, XapaKTEPU3YIOIINE MOISPU3ALMIO AUIIEKTPUKA.

12. [locTostHHBIN 3nekTpudyeckuid TOK. 3akoHbl Oma u JIxoyns - Jlenna B

WHTETpaJIbHON U AuddepeHnaabHoi popmax.

13.  IIpaswmra Kupxroda.

14.  MarnutHoe moie TOKOB B BakyyMme. lloHsTHEe MarHUTHOro moss, 3akoH buo -
Capapa - Jlarumaca, pacyeT BeKTOpa MarHUTHOM WHAYKIMHM JJII KOHEUYHOTO OTpE3Ka TOKAa U
KpyroBOI'0 TOKa.

15. Teopema 0 HMPKYJISALMM BEKTOpa MarHUTHOM MHIYKIMM, BUXPEBOH Xapakrep
MarHMTHOTO II0JI, NPUMEHEHHWE TEOpEMbl O LUPKYJISLUUU K pacdyeTy MarHuTHOTO IOJs B
COJIEHOW/[IE, BHYTPH NIPSIMOTO NPOBOJHUKA.

16. MarHuTHbII MOMEHT KpPYrOBOIO TOKa. MarHuTHBIM JWIOJb, IIOJIE JIHAIIOJS,
MarHMTHBIN TUIOJIb BO BHEIIHEM MarHUTHOM IIOJIE.

17. JleficTBHe MarHUTHOTO IOJIA HA TOKH U 3apsabl. [[pOBONHUK B MAarHUTHOM IIOJIE,
B3aUMOJIEHCTBHE 2-X TPOBOTHUKOB C TOKOM.

18.  Pabota mpu mepeMemeHu MPOBOJAHMKA C TOKOM B MarHMUTHOM IIOJIE, paMKa B
MarHMTHOM II0JI€.

19.  Cuna Jlopenmna.

20.  DnexrtpomarautHas uHAyKuus. Oneitel @apazes, npasuio Jlenna, dopmyna ais
OJIC »>neKTpoOMarHUTHOW MHAYKLMH, TpPaKTOBKa MakcBemia SBICHHUS 3JIEKTPOMarHUTHOMN
UHIYKIIHH.

21.  Camowmnpaykuus. HWuayktuBHOCTh, ¢opmyna mng  JJC  caMOWHAYKIUH,
HCYE3HOBEHME U YCTAaHOBJIEHHUE TOKA B LI, COACpKAILENH HHAYKTUBHOCTD.

22.  IlepemeHHbIii TOK. XapaKTEepUCTHKA IEPEMEHHOIO TOKa, IEMb, COep Kalias
aKTUBHOE CONPOTUBIICHUE, EMKOCTh U MHAYKTUBHOCTb, PE30HAHC HANIPSIKEHUH.

23. MOIIHOCTS B IIETIH TIEPEMEHHOTO TOKA.

24.  Dnextpuueckue Konebanus. neanbHblil KoieOaTeIbHBINH KOHTYD.

25.  Boumnbl. PacnpoctpaneHue BOJIH, ypaBHEHHE IUIOCKOW M ceprueckoi BOJIH,
(ba3oBast CKOPOCTb, BOJTHOBOE YPAaBHEHHUE.

26. OJIEKTpOMAarHuTHelE BOJHBL. TOK CMelieHus, ypaBHeHHe MakcBemma U HX
(bu3nyecKui CMBICI, BHIBOJI BOJTHOBOTO YpaBHEHHs U3 ypaBHEHUI MakcBea.

27.  CBoiicTBa 3I€KTPOMAarHUTHBIX BOJIH.
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28.  MarunuTHoe noje B BemiecTBe. Bekrop HamarunuuBanus. OCHOBHbIE 3aKOHBI
MAarHUTHOTO I10JIE B BEILECTBE.

29.  llpupona >MeKTPUYIECKOTr0 TOKA B METaJIaX U MOIYIIPOBOAHUKAX.
30.  DnexkTpuyecKue SBICHUS B KOHTAKTAX.
31. TepmonnexktpuuectBo. ABnenus [lenpThe 1 ToMcoHa.
32.  KonebaHus npy HAINYUU 3aTyXaHUSI.
33.  Pe3oHaHC TOKOB B LIEMIU IEPEMEHHOTO TOKA.
OnTuka
1. B ueM 3akitouaeTcs 3aK0OH MPEIOMIICHUS cBeTa?
2. OT dWero  3aBUCHT  BEJIIMYMHA  KaXYIIETOCAd  MOAHATHS  IpEaMera,

paccMaTpuBaeMoro 4epes3 CTeKI0?
3 Uto Ha3bIBAETCS MPEEIbHBIM YIIIOM MOTHOTO BHYTPEHHETO OTPAKEHHS?
4 Kak 3aBucuT rnokasareib MperoMIIEHUs] paCTBOpa OT KOHIIEHTpAUuU?
5 Kak ycrpoena 3purenbHas Tpyoa?
6. Uto Ha3bIBaeTCS YBEIMYCHUEM ONTUYECKON TPYOBhI?
7 Yto Ha3bIBaETCS MOJIEM 3pEHUS TPYObI?
8 Uewm otnuyaercs 3putenbHasd Tpyoa Kemnepa ot TpyOs! ['anmies?
9. Yro takoe aneptypHas nuadparma’?
10.  Yro Takoe uncioBas aneprypa’?

11. B 4ewm 3akiro4aercs yclloBHUE CUHYCOB?

12.  Yewm orimdaeTcs amoxpomar OT axpomara?

13. KakoBo ycTpoWCTBO OKYJISIPHOTO MHKpOMETpa?

14, B dem cocTouT siBIIcHHE UHTEep(DepeHnu cBeTa?

15.  Jlaiite onpenencHue HHTEPPEPECHIINH.

16. Kakue BOmHBI Ha3bIBalOTCA KorepeHTHhIMU? Kak (opMymupyroTcs yclIoBuUs
KOT'€pPEHTHOCTH JIBYX BOJIH.

17. Kak BbelUHCISETCS CyMMapHas HWHTCHCHUBHOCTh TIPH  HAJIOXEHUU  JIBYX
MOHOXPOMAaTHUYECKUX BOJIH OJMHAKOBOW YacTOTHI, HOJISPU30BAHHBIX B OJJHOM IJIOCKOCTH?

18. Ilpm kakux YCIOBHSX BO3HUKAIOT M KaKk pacCUMTHIBAIOTCS MIN u  mMax
MHTEHCUBHOCTH NPH UHTEPPEPEHIINH IBYX BOJIH?

19.  Tloctpoiite xon mydeir B cxeme FOHra, paccumtaTh Pa3HOCTh Xona Jy4ed W
HIMPUHY HHTEP(PEPEHIIMOHHOM MOJIOCHI.

20. [Toctpoiite xox nyuelr B ounpusme Dpenens, BbIBeAUTE GOPMYJIbl IS pacuera
HIMPUHBI HUHTEPPEPEHIIMOHHOMN MOJIOCH U MAKCUMAaJIbHOIO YUCIIa UHTEP(HEPEHIMOHHBIX 110JIOC.

21. [IpuBenure onTHueckylo cxemy uHTepdepomerpa MailkenbcoH, OOBSCHUTE
MIPUHLAII €r0 JEHCTBHUS.

22.  JIns 9ero UCIoNb3yOTCs HUHTEp(hEpOMETphI?

23.  Buewm 3akmovaercst npuHmmi [ tolirenca - @penens?

24.  Yewm otnuuaerca audpaxnun Openens ot qudpakuuu Opaynrodepa?

25.  Kak ¢opmynupyercsi yciaoBHe BO3ZHUKHOBEHHSI MAaKCHMYMOB U MUHUMYMOB TpH

I paKIuy cBeTa Ha e’
26. Kak Biusier mmpurHa meny Ha TuQpakiimoHHy0 KapTHHY?

27. Kak mocTpouTh BEKTOPHYIO [AMAarpaMMmy Uil OMpEICNICHUH  aMIUTUTYIbI
KoJieOaHuH B cirydae TUPPAKIUUA OT IIeITn?
28. Uro mpexacraBnseT coOoil audpakiMOHHAs pelIeTKa, JOaTh OINpeaelieHUue

MmapaMeTpoB,  XapaKTEpHU3YIONUX  TU(paKkuOHHYI0  pemerky?  (IMOCTOsIHHAs, TepUof,
paszpernaoiiasi CiocoOOHOCTb, YIIIOBasi U IMHEHHAs TUCTIEPCHS).

29. Kak BeImSIIUT AudpakiMoHHAs KapTUHA mpu Audpakiuu Ha pemerke? [laTh
Ka4eCTBEHHOE U KOJIMYECTBEHHOE OIMCAHUE.

30. Kaxkas cBs3b cymecTByeT Mexay nudpaximeid 1 uHTepdepeHnnein?

31. Kaxoii cBeT Ha3bIBaeTCsl IIIOCKOMOJISIPU30BaHHBIM?

32. B 4éM COCTOHUT sIBJICHUE JBOWHOTO JIYICTIPEIIOMIICHHS?
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33. YT0 Takoe ONTUYECKasd OCh?

34. Kaxkue minockocTy B KpucTauie Ha3bIBalOT IIaBHBIMU?

35.  Iloyemy MHTEHCHBHOCTH CBETa MPONOPIMOHAIBFHA KBAIPATy aMIUIMTY Il BEKTOPa
E?

36.  Kak dhopmymupyercs 3akoH bproctepa?

37.  Kakue cymecTByIOT CIIOCOOBI MOTyYSHHSI TUIOCKOTIOISIPU30BaHHOTO CBeTa?

38.  Kakue BemiecTBa Ha3pIBaIOTCSI ONTHYECKH AKTUBHBIMU?

39. UYem oTnuyaeTcss OJUIMNTHYECKH TOJIIPU30BAHHBIA CBET OT  JIMHEHHO
MOJIIPU30BAHHOTO?

40.  Kak wm3roraBiuBaeTcs npuzMa Hukons u B 4eM 3aKitoyaeTcsi MPUHLUI €e
paboTh1?

41.  Kakue marepuabl IPUMEHSIOTCS ISl U3TOTOBJIEHUS MOJISIPOUI0B?

42.  Kakue KpUCTaJUIbl Ha3bIBAIOTCS MOJIOKUTEIBHBIMU, a KAKHE — OTPULIATEIbHBIMU?

43.  Yem oTnMyYaeTCs CHEKTpajIbHAS CBETUMOCTD Tella OT HHTETPATbHOM?

44,  Yro Ha3pIBaeTCS KOAPPHUIIMEHTOM MOTIIOUICHHUS Tea?

45.  Kakoe Teno Ha3zpIBaeTCsl aOCOMOTHO YEPHBIM M KAKOE€ CEphIM?

46.  Buewm cyts 3akoHa Kupxroda?

47.  V3noxwuTte nepBblid U BTOpOM 3akoHbI BuHa.

48.  Kak ¢popmynupyercs 3akon Ctedana—bomnbiimana 115 aBCONIOTHO YEPHOTO U
ceporo ten?

49.  IlpuBenute ¢Gopmyny IlnaHka, OMHUCHBAIONIYI0 W3TydeHHE aOCOIIOTHO YEPHOTO
Tena.

50.  Kakwue 3aKOHBI MOTYT OBITh MOJIO)KEHBI B OCHOBY OECKOHTAKTHOT'O H3MEpPEHUs
TEeMIIEpaTypbl T€N?

51. Yo Takoe sapkocTh Tena? Kak cBs3aHbI IPKOCTh U CBETUMOCTD?

52.  Kakwue tena Ha3piBatoTcs tamOepToBckumu? Kak 3ByuuT 3akoH Jlambepra?

53. B uém 3akmouaercs sBIeHHE BHYTpeHHero ¢dotodddekra? B kakux
(boTONPUEMHHKAX OHO MCTIOJIB3YETCS.

54. B uyem 3akitodaercs SBJICHHE BEHTHIIBHOTO (hoToaddekTa?

55.  Kakoga cyTts 3axoHOB poTorddexra?

56.  Kak ¢popmynupyercs ypaBHeHue DifHmTelHa i poToadppexra?

57.  Yro HazpiBaeTcsa pabOTOM BRIXO/A AIEKTPOHA U3 MeTasIa?

58. U3 kakux y4acTKOB COCTOUT BOJIbTAMIIEPHAs XapaKTEPUCTHKA BaKyyMHOI'O
¢doTornemenTa?

59.  Yro noHuMaroT noJ KpacHO# rpanuien porospdexra?

60.  YrTo mOHMMAIOT MO/ TEPMUHOM 33/I€PKUBAIOIIIEE HANpsKEHUE?

CriennanbHbIe BOTIPOCHI AaTOMHOM U siIepHON (PU3UKHU

1. KaxoB ¢pu3uueckuit cMpIc yrices M u N B 06061eHHoi Gpopmyne bansmepa?

2. KakoBbI I7TMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM U INTMHHOBOJIHOBOM JIMHUN CEpUH
[Tamena?

3. KaxoBa nimHa BOJIHBI, COOTBETCTBYIOIIAs TpaHuile cepuu bansmepa?

4. KakoBa yacrora ronoBHo# nuHuu cepuu Jlaitmana?

5. ATOMBI BOJIOPO/Ia HAXOIATCS B COCTOSTHUU ¢ N = 5. CKOJIBKO JIMHUN COACPIKUT €T0
CIIEKTp MU3JIy4yeHUs?

6. B yem cocTouT cyTh KOMOMHAIIMOHHOTO TpHHIHIA PuTma?

7. Hcnonb3ys KOMOMHAIIMOHHBIM MPUHIINIL, TOKAKUTE HA OJJHOM U3 IPUMEPOB, KaK
MOHO ITOJIYYUTh 4acTOTY JJIsl BTOPOW JUIMHHOBOJIHOBOM JIMHUM cepuH [lamena.

8. KakoBsl paznuuuns Mexxay Mozienbto aroma Pesepdopaa u reopueit bopa?

9. [Touemy wmonmens atoma Pesepdopna HecoBMecTHMa C TPEACTABICHUSMU
KJIacCUYeCKON (pU3UKu?

10. Pazpacuure cmbicn moctynaroB bopa. Kak ¢ ux nomompio OOBSICHUTH

JMHENYATHIN CIIEKTp aToMa Boxopoaa?
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11.  HUcxons u3 Teopuu bopa, onpenenuTe CKOPOCTh IBIKEHHUS DJICEKTPOHA Ha
MIPOU3BOJILHOM SHEPTETHYECKOM YPOBHE.

12. Onpenenure MakCUMaJbHYIO JJIMHY BOJIHBI CBETAa, P KOTOPOl BO3MOXHA
MOHHM3ALUS aTOMa BOJIOPO/Ia, HAXOSIIETOCsl B OCHOBHOM COCTOSIHUH.

13.  Kakyro sHepruto (B 3B) momkeH umMeTh (OTOH, YTOOBI IEPEBECTH aTOM BOJOPOJIa
13 OCHOBHOT'O COCTOSIHHSI B COCTOSIHUE C N = 57

14. CpaBHuTE TIEPBLINA OOPOBCKUI paauyc I aToMa Bojopoaa u s He™,

15. B uewm 3axiouaroTcs NpOTUBOPEUMS U HEAOCTATKU Teopuu atroma bopa?

16. B wuewm cymHocTh onbiToB ®panka u ['epma?

17.  Kakue OCHOBHBIE BBIBOJIBI MOXKHO CJ€JaThb HAa OCHOBaHMM OMNBITOB PpaHka H
I'epma?

18.  Ilpum xakoMm yCKOpSIOIIEM IOTeHIUane OyaeT HaOMIoAaThcs pe3Koe MasieHue
aHOJTHOTO TOKa B onbiTax Ppanka u ['epia, eciu TpyOKy 3aMOIHUTH ATOMapHBIM BOAOPOI0M?

19.  OOwscHHTE, Ha KAKUX y4acTKaX BOJBTAMIIEPHON XapaKTEPUCTHKH MUMEIOT MECTO
YIOPYTrHUe U Ha KaKuX — HEYIPYTrue CTOJIKHOBEHHUS JIEKTPOHOB C aTOMaMH.

20. B uewm 3akirodaercsi cTaTUCTUYECKasi HHTEPHpETaIis BOJTHOBON PyHKIMU?

21.  JIng kakux 4yacTull cripaBeyivBo ypaBHeHue Lllpenunrepa?

22.  llouemy ypaBuenwue lllpeaunarepa chopMyarpoBaHO Kak BOJTHOBOE ypaBHEHUE?

23. 3amumuTte BpeMEHHOE W cTanuoHapHoe ypaBHeHus Ilpeaunrepa u
MIPOAHAIU3UPYUTE UX.

24.  CosepunTe nepexo/ OT BpeMeHHoro ypaBHeHus llIpenunrepa Kk cTaliuoHapHOMY.

25.  3anumwuTte 0OAHOMEPHOE BPEMEHHOE U CTalloHapHOoe ypaBHeHus Lllpenunrepa u
MIPOAHAIIU3UPYUTE UX.

26.  3amummuTe BpeMEHHOE U cTanmoHapHoe ypaBHeHus lllpenunrepa B onepatopHoit
(dbopMe U MpoaHATTUZUPYHUTE UX.

27.  Kakoii BBIBOJ MOXHO C/IeNlaTh, CPAaBHUB cTallnoHapHoe ypaBHeHue [llpenunrepa c
YpaBHEHHEM I COOCTBEHHBIX 3HAYCHHUIA U COOCTBEHHBIX ()yHKITHIA?

28.  Urto moxHO cka3ath 00 orneparopHoit popme ypaBaenus Llpeaunrepa?

29.  Kakas yactuna sBisieTcst CBOOOIHOM?

30.  ITokaxkuTe, 4TO SHEPreTUUECKUNA CIEKTP CBOOOHO ABMKYIIEHUCS YaCTHIIBI
SIBIISICTCS HETIPEPHIBHBIM.

31.  Haiinute coOCTBEeHHbIE 3HAUEHHWs] OSHEPrMM YaCTHIBI B  OJAHOMEpPHOU
«MTOTEHLIMATBHOM sIME» C OECKOHEYHO BBICOKUMHU «CTEHKaMI.

32.  KakoBa HauMeHbIIas 3HEPTUsl YaCTHUIBl B «IOTEHIHMAIBHON siMe» ¢ OECKOHEYHO
BBICOKUMH «CTECHKaAMH»?

33. OO0BsicHUTe, MOYEMY HAWHU3IIEE COCTOSHHME OCIIUIATOpAa HE MOXET o01anaTh
HYJIEBOW dHEpruei.

34.  Kakumu cBOHCTBaMU MHUKpPOYACTHUI] 00YCIIOBIIEH TyHHEJIbHBIH 3P PexT?

35. 3ammmmre cranuoHapHoe ypaBHeHwe lllpexamHrepa mns BOAOPOAONONOOHOM
cucremsl. [IpuBenuTe npuMepsl BOJOPOJONIOI00HBIX CHCTEM.

36.  Ilowyemy Hambomee MOAXOAAIICH KOOPANHATHON CUCTEMOH [T PACCMOTPEHHS aToMa

BoJIopoa siBisiercs chepuueckas? IIpoananusupyiite (kaueCTBEHHO) XOJ1 peIlIeHHs CTAllMOHAPHOTO
ypaBHenus lllpenunrepa nis atoma Bojopoja B chepuueckux KoopauHarax. Kakue BbIBOJBI
CIIEYIOT U3 €70 peleHus?

37. 3anummuTe COOCTBEHHBIC 3HAYCHHSI JHEPTUU JJIEKTPOHA B aTOME BOJIOPO/A,
onpezenseMple pemeHueM ypaHenus Llpenunrepa, u npoananusupyite ux. B uem ortianune u
CXOZICTBO C pe3yibTaramMu Teopuu bopa?

38.  Kakue Benu4MHBI JJ1s1 3JICKTPOHA B aTOME OIPEIeNICHbI, €CIIM N3BECTHBI KBAHTOBBIE
yucaan, lum?

39.  Ilouemy KBaHTOBasi MEXaHWKa HE HCIIOJIL3YET MPEICTABICHHE 00 3JIEKTPOHHBIX
opbutax? UTo xapakTepu3yroT KBaHTOBBIC uncia N, | u m?

40.  Kakue BelIWYHMHBI, XapaKTEPUIYIOIIUE JIEKTPOH B aTOME BOJIOPOIa, KBAHTYIOTCS?
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3anummre COOTBETCTBYIOIMINE (POPMYIIBI.

41.  TlpencraBbTe CUMBOJHMYECKYIO 3aIMCh JJIEKTPOHOB B COCTOsHMSX c: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB ¢u3nyecKuil CMBICI pacHpeleleHus IUIOTHOCTU 3apslia B 3JIEKTPOHHOM
o0naxe?

43. Cdopmynupyiite mpaBuia oroopa Uit OpOUTATHFHOTO W MAarHUTHOTO KBaHTOBBIX
yucen. Beerna nu onu BeimonHsoTcA? Kak MOKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHUCIIO?

44,  Kakue nepexo/ sl cooTBeTCTBYIOT cepun [lamena? Mcnonp3yiite CHMBOIMYECKYIO
3aMuch COCTOSTHUM.

45. KakoB KBaHTOBO-MEXaHUYECKHI CMBICIT IIEPBOTO OOPOBCKOTO pajmyca’?

46. B uem oTinyHe BHIBOJOB KBAHTOBOM MeXaHUKH U Teopuu bopa s 1S-cocTosiHusS
3JIEKTPOHA B aTOME BOAOpoaa?

47.  DnexTpoH B aTOME€ BOAOpoJa HaxoautTcs B IS-coctosnuu. Onpenenure Haubosee
BEPOSATHOE PacCTOSHUE 3JIEKTPOHA OT sJIpa.

48. B dyem ¢Qusnueckuii cMBICT MTOCTOSITHHOW paJiMOaKTHBHOTO pacrana? Kak MoxHO

MPUATH K BBIBOAY, YTO PAJMOAKTUBHBIC CBOWCTBA JJIEMEHTa OOYCIOBIICHBI CTPYKTYPOH €ro
sapa? MOXXHO M yKa3aTh, Kakue sapa M KOTJa PaclaayTcs B pPaJHMOaKTUBHOM OOpasle 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTH U yJIelIbHAs aKTUBHOCTh Iipenapata?

50. Kakme  XapakTepuUCTHKH  paJMOAKTHBHOTO  pacmaja  ONpeAeNsioT  ero
MHTEHCUBHOCTB?

51.  Hapucyiite rpaduk 3aBucumoctd In A (A — aKTHBHOCTB IMpernapaTa) OT BpEMEHH.
Kakue nanHble MOTYT OBITh U3 HETO HOJTY4EHbI?

52. Kak u BO CKONBKO pa3 M3MEHHUTCS YHCIIO SJep PaJMOAKTHBHOTO BEIIECTBA 3a
BpeMsl, paBHOE JBYM IepuoJaM Ioiypacnaia?

53.  Kak (mo kakoMy 3aKOHY) U3MEHSIETCSI CO BpEMEHEM aKTUBHOCTh HYKJIHAIa?

54.  Belpasute cpenHee BpeMs KM3HHM PaIMOAKTUBHOIO ]pa 4yepe3 MOCTOSHHYIO
pasloaKTUBHOTO pacraja.

55.  Yro mponoimKHUTEeNbHEE — YeTHIPE MEepHoAa IMONIypachana WiIH TPU CPEITHHX
BPEMEHHU JKU3HU PaHOoaKTHUBHOTO sipa?

56.  Kakas mons HyKJIuAa pacrajercss Ha MPOTSHKEHUH JBYX CPEIHUX BPEMEH JKU3HU
PaznoaKTUBHOTO s11pa’?

57.  KakoBO COOTHOIICHHE MEXIY CPEIHUM BPEMEHEM XH3HH PaJMOAKTUBHOTO SIpa
U TIepUoJIOM Todypacnana’?

58.  Kakasg nmonst Ha4aldbHOTO KOJIMYECTBA PAJMOAKTUBHOTO M30TOINA PACMAIETCs 3a
BpeMsl, PaBHOE CPEHEN MPOJOIKUTENIEHOCTH KU3HU 3TOT0 n3oTona?

59.  Kak W3MEHHUTCS dSHEprusi UCIYCKAEMBIX 0-9aCTHUI] C YBEIMYCHHUEM IepHOIa
HoJrypacraza paguoakTuBHOro ieMeHTa? OTBeT 000CHYMTE.

60.  Kak 0OBSICHHTH OTPOMHOE pa3yuue B MEPHOAAX TOTypacnaia o-paarnoaKTHBHBIX
anep?

61. HaOmromaeTcst M pagroOaKTUBHBIA pacriaj CBOOOAHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIMYUTH [3-3JIEKTPOHBI OT FIEKTPOHOB KOHBEPCHH?

63.  UYTo NEXHUT B OCHOBE METOJIOB HAOIIOIEHUS M PETUCTPALIUH PATHOAKTUBHBIX
W3ITy4EeHU?

64. KakoB mnpuHOMI JAEHCTBUS  IOJYIPOBOJAHUKOBOro  cuetunka? B uem
MPEUMYILECTBO UCIIOIB30BaHUS TBEPAOU Cpeibl [0 CPABHEHUIO C ra3om?

65. B uem cX0ACTBO U pa3Iuyue IEKTPOHHBIX U TPEKOBBIX JE€TEKTOPOB?

66.  Kakume BO3MOXXHOCTH IS KICCIIETIOBAHUS OTKPHIBAIOTCS TIPU MMOMEIICHUN KaMephl
Bunbcona B MarHuTHOE 1osie?

67.  IlpuBeawre, MOSICHUB, OCHOBHBIE XapPAKTEPUCTUKHU JIETEKTOPOB.
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68.  JlaiiTe XapaKTepUCTHUKY SBICHHUS, JIEKAIIETO B OCHOBE pabOTHl YEPEHKOBCKOTO
CUETYHKA.

69. B dyem cXoACTBO M pa3nuyme BUILCOHOBCKOW U TU( G Yy3nOHHON Kamep?

70.  Kak B 4epeHKOBCKOM CYETUHNKE MOKHO Pa3/ICIUTh YaCTHUIIBI IO Maccam?

71.  UYewm nyuille perucTpUpOBaTh BHICOKOIHEPIETUUHBIE MUKPOYACTUIIBI: KaMepon
Bunbscona i ny3sippkoBoit kamepoid? [Touemy?

72. Kakune u3 nmpuBeCHHBIX CYCTYUKOB MOTIU ObI OBITh OOBEAMHECHBI €IHHBIM
Ha3BaHHEM «Ta30pa3psaHbIe CUETUYUKU»?

73. B uem 0OIIHOCTP U pa3ianyie BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  lloyemy mpomnopLHOHANIbHAS KaMepa OIHOBPEMEHHO BBIMOJIHACT (DYHKIUU
TPEKOBOI'O JIETEKTOpa?

75. B Kakux TPEKOBBIX JETEKTOPAX MPU MPOUYMX PABHBIX YCIOBUSX JJIUHA TPEKa
camas kopotkas? [louemy?

76. MoXHO JIM ¢ TOMONIBI0 CYETYUKOB ['eiirepa—Mromiepa U3MepATh SHEPTUIO

yactun? [louemy?

4.2 ®oH/I OLEHOYHBIX CPEICTB AJs MPOBeAeHHs MPOMEKYTOUHON aTTecTalluu

OneHoYHBIE CpeACTBA ISl MHBAIMAOB M JIMIl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J10pOBbsI BEIOUPAIOTCS C YUETOM UX MHAMBHYaTbHBIX ICUXO(PU3MUECKUX OCOOEHHOCTEH.

— Npu HEOOXOAMMOCTH WHBAIWAAM M JUIAM C OrPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbSI IPEJOCTABIISAETCS TOTOJIHUTENBHOE BpeMs JIJIsl TIOATOTOBKHM OTBETA Ha HK3aMEHE;

— MIPH TIPOBEICHUH MPOIETyPHl OLCHUBAHUS PE3yIbTaTOB O0Y4YECHUSI MHBAINU/IOB U JIHII C
OTpaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI IPEAYCMATPUBACTCS MCIIOIH30BAHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBS3U C UX MHUBHYyaIbHBIMH OCOOCHHOCTSMU;

— TIpU HEOOXOAMMOCTH IS 0OYYAOUINXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0OPOBbSI
U UHBAIKIOB IMpOLEAypa OLIEHUBAHUS pe3yJbTaToB OOydYeHHMs] MO JUCLUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOYYEHUS MHBAJIUAOB M JIUI C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMH  3/I0POBBSl TI0 JAMCHUIUIMHE (MOIYJIO) TPEeIycMaTpUBaeT NpPEAOCTaBICHHUE
uHpopmanuu B (GopMax, aJaNTHUPOBAHHBIX K OTPAaHUYEHUSM HX 370POBbS MU BOCHPUATHS
nH(popManuu:

JInist a1 ¢ HapyIIEHUsIMU 3PEHUS:

— B 11eyaTHOU (hopMe yBEIMYEHHBIM IIPUPTOM,

— B (hopMe IIEKTPOHHOT'O JOKYMEHTA.

Jlns mun ¢ HapyIIeHUsIMHU CITyXa:

— B [Ile4aTHOH (opme,

— B popMe ANIEKTPOHHOTO JOKYMEHTA.

JUist AT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ariapara:

— B [Ile4aTHOH (opme,

— B popMe ANIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTUHIE€HTa
o0ydJaromxcs.

5 IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOH y4eOHOM JTUTEPaTyPhbl, HEOOXOAMMOM 15
OCBOEHMS AMCUUIIMHBI (MOTYJISA)
5.1 OcHoBHas JiMTEpaTypa

MexaHnka
1. Uponos, N.E. Mexannka. OCHOBHBIE 3aKOHBI [DIEKTPOHHBIA pecypc| : yueo.
mocobue — DnekTpoH. naH. — Mocksa : U3marensctBo "Jlaboparopus 3uanmii", 2017. — 312

c. — Pexxum nocryna: https://e.lanbook.com/book/94115
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2. Uponos, N.E. 3agaun mo oOmieir ¢usuke: YdeOHOe mocoOue [DIeKTPOHHBIH
pecypc] : y4eb. mocodue — DnextpoH. aaH. — Cankr-IlerepOypr : Jlans, 2018. — 420 c. —
Pexxum nocryma: https://e.lanbook.com/book/99230

3. Anemxesud, B.A. Kypc obmeit ¢uszuku. Mexanuka [DneKTpoHHBIA pecypc] :
y4e0. mocobue / B.A. Anemxkesuu, JL.I'. [lenenko, B.A. KapaBaeB. — DiekTpoH. naH. —
Mocksa : ®uszmatiut, 2011. — 469 ¢. — Pexum mocryma: https://e.lanbook.com/book/2384

Mornekynspnas pusnka

1. Kyxa M.A. Monekynsipaas ¢usuka: Tekctsl ekt / M.A. XKyxka. — Kpacno-
nap: Kybanckuii roc. yH-T, 2011.

2. Uponos, N.E. ®uzuka makpocucteM. OCHOBHBIE 3aKOHBI [ DIEKTPOHHBIN pecypc|
. yae0. mocobue — DnekTpoH. naH. — Mocksa : M3narenscTBo "JlabopaTopus 3nanmii", 2015.
— 210 ¢. — Pexum mocryna: https://e.lanbook.com/book/84090

3. Anemkesud, B.A. Kypc o6mieit huzuku. MonexkynspHas ¢pusnka [DIeKTpOHHBIH
pecypc] : yue6. — DnektpoH. maH. — Mocksa : @usmarnut, 2016. — 312 ¢. — Pexum
noctyna: https://e.lanbook.com/book/91145

DJEKTPUUYECTBO U MAarHETU3M

1. CasenneB, U.B. Kypc o6mieli pusuku. B 5-u 11. Tom 2. DISKTpHUECTBO U MarHETH3M
[DnexkTpoHHBIH pecypce] : yueb. mocobue — InextpoH. gaH. — Cankrt-IlerepOypr: Jlans, 2011.
—352c.

Pexxum nocryna: https://e.lanbook.com/book/705.

2. Jlaanc6epr, I'.C. DnemeHTapHbIH yueOHUK GU3MUKH. T.2 DICKTPUYECTBO U MAarHETH3M
[DnexTpoHHBI pecype]: yued. — DnektpoH. naH. — Mocksa : @usmatiurt, 2011. — 400 c. —
Pexxum noctyna: https://e.lanbook.com/book/2240.

3. Uponos, N.E. 3agauu no obieit ¢pusuke: yuebHoe nmocodue /it By30B [ DIEKTPOHHBIN
pecype] : yueb. mocobue — DnekTpoH. gaH. — Mocksa: U3narensctBo "Jlaboparopus 3HaHui",
2017. — 434 c. —

Pexxum nocrymna: https://e.lanbook.com/book/94101.

Orntuka

1. bonnapes, bopuc Bragumuposuu. Kypc obmieit pusuku [DnekTpoHHbIH pecypc] :
B 3-X KH. : yueOHuUK aiis OakanaBpoB . KH. 2 : DnekTpomarHeTusM, oNTHKa, KBaHTOBas (pusuka /
b. B. bounapes, H. I1. Kanamuukos, I'. I'. Ciupun. - 2-e u3z. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

2. CasenneB, M. B. Kypc oOmieit ¢usuku [DnexkTpoHHbI pecypc] @ ydeOHOe
nocodbue: B 3 1. T. 3: KBantoBas ontuka. AToMHast ¢usuka. dusuka tBepaoro rena. duzuka
aTOMHOTO siapa W aneMmeHTapHbix dactui / WM. B. CasembeB. - 1l-e m3n., crep. - CaHKT-
[TerepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MBanoBHa OcHOBHI (hu3uku. BosHOBast 1 KBaHTOBAasl ONTHKA
[Tekcr] : [yuebHOe mocobue] / T. U. Tpodumosa . - M. : KHOPVYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CriennanbHble BOIPOCH! AaTOMHOM U IepHON (DU3UKH

1. Myxun K.H. OxcniepumenrtansHas saepHas ¢pusuka. B 3-x 1. T. 1. ®dusuka aToMHOTO
aapa [DneKTpoHHbIH pecypc]: yuel. — DnektpoH. gaH. — Cankt-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum noctyma: https://e.lanbook.com/book/277.

2. Myxun K.H. Dkcnepumenranbhas siaepHas ¢usuka. B 3-x 1. T. 2. ®usuka saepHbIX
peaknuii [DneKkTpoHHBINA pecypc]: yueb. — Dnextpon. naH. — Cankrt-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum noctyma: https://e.lanbook.com/book/279.

3. Myxun K.H. DxcmepumenranpHas snepHas ¢msmka. B 3-x tr. T. 3. Duswmka
AJIEMEHTApHBIX YacTull [DIeKTpoHHBIN pecypc]: yued. — OnekTpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocrymna: https://e.lanbook.com/book/280.
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5.2  JlomoJiHMTeIbHAsI JIUTepaTypa

Mexanuka

1. byruko, E.1. ®usuka: Mexanuka [DnaeKTpoHHBIA pecypc] : yueb. mocobue /
E.N. Byrukos, A.C. KonaparbeB. — DnekTpoH. 1aH. — Mocksa : @uszmatiut, 2008. — 352 c.
— Pesxxum mocryma: https://e.lanbook.com/book/2128

2. Kanamaukos, H.IT. OcHoBel ¢pusuku: B 2 T. Tom 1 [DnexTpoHHBIH pecype] : yueo.
/ H.II. KamamnukoB, M.A. CMoOHIbIpeB. — DIIeKTpOH. gaH. — MockBa : M3maTenbcTBo
"JIaboparopus 3Hanmii", 2017. — 545 ¢. — Pesxxum pocrymna: https://e.lanbook.com/book/94088

3. ['punkpyr, M.C. JIabopaTopHbIi MPaKTUKYM 10 GU3MKe [ DISKTPOHHBIN pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymtok. — Dnekrpos. gan. — Cankr-IletepOypr :
Jlanb, 2012. — 480 c. — Pexwum gocryna: https://e.lanbook.com/book/3811

MornekynsipHas puzuka

1. byrukos, E.W. ®usuka: CtpoeHue u CBONCTBA BelleCcTBa [ DIEKTPOHHBIN pecypc]
. yue6. / E.W. byrukoB, A.C. KounparbeB, B.M. V3aun. — DnektpoH. naH. — Mocksa :
®dusmatiut, 2010. — 336 ¢. — Pexxum ngocryma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlaGopaTopHblil IpakTUKyM MO Qu3uKe [DIEeKTpOHHBIN pecypc] :
yue6. nocobue / M.C. I'punkpyr, A.A. Bakymtok. — OnekrpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2012. — 480 c. — Pexwum noctyna: https://e.lanbook.com/book/3811

3. CagenbeB, 11.B. COopHUK BONPOCOB U 3a7ad Mo oOmiei ¢usuke [DIeKTPOHHBIH
pecype] : yueb. mocooue — nektpon. naH. — Cankt-IletepOypr : Jlanp, 2016. — 292 c. —
Pexxum noctyma: https://e.lanbook.com/book/71766

DJIEKTPUYECTBO U MAarHETU3M

1. MupamumBmiu, [HI.A. DneKTpUYecTBO U MarHeTu3M [DJIEKTPOHHBIN pecypc] : yueo.
nocobue / III.A. Iupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. [TonikoBa. — DnekTpoH.
nan. — Cankr-IletepOypr: Jlans, 2017. — 160 c.

Pexxum nocryma: https://e.lanbook.com/book/91880.

2. DIEKTPUYECTBO M MArHETHU3M: IMPAaKTUKYM IO pemeHuro 3amad / dexpepanbHoe
rocyJapCcTBEHHOE OIOKETHOE 00pa3oBaTeNIbHOE YUPEKIEHHUE BBICIIETO MPOPECCHOHAIBHOTO
obpa3zoBanus «KeMmepoBckuil rocynapcTBeHHbIN yHuBepcuter»; cocT. FO.M. Ilombiranos. -
KemepoBo: KemepoBckuii rocynapctBeHHbIl yHuBepcuteT, 2014. - 80 c.: wi. - bubnuorp. B KH.;
To xe [DnexTpoHHBIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. HyOpoBckuii, B.I'. DnextpruyectBo u Mmaraetu3m: COOpHUK 3a7a4 U IPUMEPHI UX
pemenust: yae6Hoe mocodbue / B.I'. Jlyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To xe [DnekTpoHHBI# pecypc].
http://biblioclub.ru/ index.php?page=book&id=228733.

Orntuka

1. Canex, baxaa E.A. Ontuka u Qortonuka. IIpunnunsl u npumenenus [Tekcr]:
[yaeOnoe mocobue : B 2 T.]. T. 1 / b. Camex, M. Teiix ; nep. ¢ aurn. B. JI. Jlepbosa. -
Honronpyausiit: Matemnexr, 2012. - 759 c., [4] n. win.: un. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u Qortonuka. [Ipunuunsl u npumenenus [Texcr]:
[yaeOnoe mocobue : B 2 T.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ aurn. B. JI. Jlepbosa. -
Honronpyausrit: MaTemnekt, 2012. - 780 c., [8] x. wi. : un. - ISBN 9785915591355.

3. CkaHupylomass ~ dJCKTPOHHasT  MHUKPOCKONHS W PEHTTEHO-CIIEKTPATbHBIN
MHUKpOAHAJIM3 B INpUMepax MpakTHueckoro mnpumeHeHus [Tekcr] : yueOHoe mocobue s
ctynenToB By30B / M. M. Kpumrran, U. C. SIcaukos, B. U. Tlonyaun u ap. ; [mox obmr. pex. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : un. - (Mup GU3MKM U TEXHHUKH). -
bubGmmorp.: c. 55-56. - ISBN 9785948362007.
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CrnernuanbHbIe BOTPOCH aTOMHOM U SIIEPHON (U3HKH

1. OcHoBbl saepHoit ¢usuku [Tekct] : mabopaTopublit npaktukym / [coct. A. I1. Bapkos
u ap.] ; M-Bo oOpaszoBanus u Hayku Poc. @enepamuu ; Kyol'Y. - Kpacuomap : [KyGanckuit
rocynapcrBeHnbiii yuusepcurer], 2011. - 103 c.

2. 'onuapoBa H.I'. Yactuipl 1 aToMHbIe s1pa. 3aa4u ¢ PEIICHUSIMH U KOMMEHTapUSIMHU
[DnexTponHblit pecype]: yued.-meroa. mocodbue / H.I'. T'onuapoma, B.C. Umxanos, .M.
KanutonoB. — DnektpoH. maH. — MockBa: ®@usmatiur, 2013. — 448 c. — Pexxum nocrtyma:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas pusuka n qozumerpusi. COOpHUK 3a7a4: yueOHOE MOocoOue is
By30B / A.b. CazonoB, M.A. boropojckas. — 2-e u3f., ucnp. u nom. — M.: U3garensctBo FOpaiiT,
2018. — 98 c. — (Cepus: Crernmanuct). — I'pudp YMO BO. — Pexxum goctyma: Www.biblio-
online.ru/book/1198FAQ07-AA4A-4FCA4-8658-41D5D8FACC81.

5.3 Ilepuoauyeckune u3IaHusI:

1. B Mupe nayku

2. KypHan sxcriepuMeHTaIbHOM U TeOpeTHYecKoi HU3NKU

3. W3BecTust poccuiickoii akagemun Hayk. Cepust puzndeckas

4, WnxenepHo-(pU3nIecKuii )KypHam

S. [Tucema B KypHAI SKCIEPUMEHTAIBHON U TEOPETHUECKON (PU3UKH

6. VYenexu puznueckux HayK — €KeMECSUHBIH JKypHall. DJIEeKTpOHHAasl Bepcus
KypHaja: aHHOTaIuu, cTatbi B hopmare pdf.

7. M3BecTHst BeICHIMX Y4eOHBIX 3aBeICHUN. SliepHas sHepreTuka

8. NnxeHepHo-(pU3n4ecKuil )KypHas

9. [Tucema B xypHan «Pu3MKa 371€MEHTapHBIX YacTUI U aTOMHOTO sJIpa

10.  IIuceMa B )KypHaJI SKCIIEPUMEHTAIBHOM U TEOPETUUYECKON (PU3UKU

11.  ®wuzuka ’MeMEHTAapPHBIX YACTULl U aTOMHOTO f]Ipa

12.  Slnepnas ¢puszuka

13.  Snepnas ¢pu3HKa M MHKUHUPUHT

14.  buodwusuxa.

15.  Bectauk MI'Y. Cepus: ®usuka. ActpoHoMUS.

16.  XKypnan npukiagHONH MEXaHUKHU M TEXHUYECKOH (DU3UKH.
17.  Xypnan TexHnuyeckoi Gpu3MKy.

18.  UzBectus BY3os.. Cepusi: dusuka.

19.  UmxenepHas pu3muka.

20. Menununckast pusmka.

21.  TIpubopsI 1 TEXHUKA IKCIIEPUMEHTA.

22.  ®usuka. Pedeparunsiii xxypuan. BUHUTU.

23.  Becrtnuk CIIOI'Y.Cepusi: ®uznka. Xumusi.

24.  XKypHaa s5KCIepUMEHTAIBHON U TEOPETHIECKON (DUHKH.
25.  UMseectus BY3oB.Cepust: ®usnka.

26.  JKypHan nmpukiIagHONW MEXaHUKH M TEXHUYECKOH (DU3HKH.
27.  JKypHan TexHHUUECKOW (PU3UKH.

28.  Uzsectus BY3os. Cepus: ®usuka.

29.  TIpubopsl 1 TEXHUKA IKCIIEPUMEHTA.

JI71st OCBOCHMSI TUCIIUTUTMHBI MHBAJIUIAMHU U JIUIIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pPOBbSI UMEIOTCS M3JAHUS B DJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«JIab» u «tOpaiity.
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6 Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHETY,
HEO0XOAUMBIX /1JIs1 OCBOCHMS TUCHUIIIMHBI (MOXYJIA)

1. DnexTponnas 6ubanoreka FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-OmOmoreunas cuctema JIAHb: https://e.lanbook.com

3. Mudopmanmonnas cucrema «EauHOE OKHO 0oCcTyna K 00pa3oBaTelIbHBIM Pecypcam»:
http://window.edu.ru/window

4. bubnmoTeka 3JeKTPOHHBIX YIeOHHKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTUYECKUI KaTaor IHTepHET pecypcoB Mo GU3HKeE:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTENbHBIN TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTtanor Hay4HBIX pECypCOB:

http://www.scintific.narod.ru/literature.htm

8. bonbmias Hay4yHas 6ubIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-HayYHBIH 00pa30BaTEIbHBIN MTOPTAI:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas (pu3nKo-MaTemMarnyeckas oudnamoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke aust BY3o0B:

http://physics-lectures.ru/

13. Texunueckas OnOIMOTEKA:

http://techlibrary.ru/

14. «Anepnas pusuka B UIHTEpHETEY:!

http://nuclphys.sinp.msu.ru/

7 Metoan4yeckue ykazaHusi AJ1s1 00y4AHOLIUXCS 10 OCBOCHHIO IUCHUILIHHBI (MO1YJIs1)

JUis  ycremHoro OcBOEHHMS AMCUUIUIMHBL «OOmmii (QU3NUecKuil MpakTUKyM» IpH
CaMOCTOSITENTHOU padoTe CTYIEHT JOJKEH UMETh!

1) KOHCIIEKT JIeKIHii B OyMa)KHOM WITH DJICKTPOHHOM BHU/IC;

2) yueGHOe TOCOOUE B COOTBETCTBUH CO CIIUCKOM JINTEPATYPHI;

3) Tetpaam Is 1aOOPaTOPHBIX pabOT (TpeOOBaHHUS MO BBITOJHCHHIO M O(OPMIICHHUIO
71a00paTOPHBIX pabOT UMEIOTCS B TaOOPATOPUM MOJIEKYIISIPHON (PU3UKH).

CryneHTy HEOOXOAMMO CHCTEMAaTHYeCKH padoTaTh MO W3YYCHHIO TEOPETHIECKOTO
MaTepHalia, OCBOCHHUIO THIIOBBIX MPHEMOB PEIICHUS 3a/1a4 10 (PU3UKE U MPUOOPETEHUIO HABBIKOB
AKCIIEPUMEHTAIbHONU PaboThI.

CamocrosTenbHas pa0oTa COACPKHUT CJIENyIOIUe BHUAbI Y4eOHOH JeATelNbHOCTH
CTY/ICHTOB:

— TEOPETHUYECKYI0 CAMOTIOATOTOBKY K y4eOHBIM 3aHATHSAM M K DK3aMEHY 10 KOHCIIEKTaM
U y4eOHOM TuTeparype;

— oopMIIEHHE OTYETOB TI0 pe3ysIbTaTaM JIA00PaTOPHBIX PaboT;

— MOUCK MH(OpPMAIUH 0 33JaHHOM Teme B ceTH MHTepHeT.

O®I'OC BO Tpebyer mnoAaroToBku OakajgaBpOB K HAay4YHO-HCCIEAOBATEIbCKOM U
MHHOBAIMOHHOW BHJIaM MPO(eCcCHOHATBHOIN AEATENbHOCTH, a (PU3MKA SIBJIAETCS OJHON U3 OCHOB
HAyYHO-TEXHHUYECKOTo Tmporpecca. [lodTomMy st pa3BUTHST TBOPYECKOTO MBIIUICHUS H B
Ka4yecTBE METOIMKH MPAKTHUECKOT0 MPUMEHEHUs MOTYYEeHHBIX Ha JIEKIHUSIX 3HAHUHM CTyJIeHTaM
peKOoMeHayeTCcs U3yuyeHHe U NMPUMEHEHHE TEOpHM pelIeHus u3olperaTtenbckux 3amad (TPU3).
st BemmostHeHust TPU3-3amannii ctyieHTaM HEoOX0AMMO MMETh HadaiabHble 3HaHUS o TPU3.
Jlist 3TOTO PEeKOMEHIYeTCSl CaMOCTOSATENbHO: 1) M3YyUUTh IEKTPOHHYIO KHUTY «BBenenue B
TPU3. OcHoBuble mousTHst U moaxonsd» (http://www.altshuller.ru/e-books/); 2) usyunts
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matepuansl Bukunemuu (http://ru.wikipedia.org/wiki/), Hauunas co ciosa «TPU3»; 3) npodecTs
kaurH 1o TPU3 u3 6ubmunorexu Kyol'Y; 4) moceruts coorBeTcTByromue TPU3-caitThl.

Y cnemHocTh 0CBOCHHUS CTYJCHTOM Y4eOHOU JUCHUIUIMHBI OTPAXKACTCS B €T0 pelimunee —
cymme OaiuioB, KoTopas (opMUpyeTCs B TEYCHHE CeMecTpa IO pe3ysIbTaTaM BBITOJTHCHHS
JOMAIIHUX pabOT M TBOPYECKUX 3a/JaHUi, TECTHPOBAHUS, KOHTPOJIBHBIX pPa0dOT, YCTHBIX
OIIPOCOB, BHYTPUCEMECTPOBOM aTTeCTallMM, 3aIIUT Ja0OpaTOpHBIX pabOT W AaKTUBHOCTH Ha
CEMHUHAPCKHX 3aHITHSX.

Ha camocrostensHyto paboTy cTyaeHToB, coriacHo TpeboBanusm PI'OC BO mo
HalpaBJieHUI0 paanou3uKa OTBOAUTCSA OKojio 46% BpeMeHH OT OOIIeH TPYyAOEMKOCTH
mucuuIuiiHel.  CONpPOBOXAGHUE  CAMOCTOSITENIbHOW — paboThl  CTYACHTOB  MOXET  OBITh
OpPraHU30BaHO B cienyrmux Gopmax:

— COCTaBJICHHEM HWHAMBHIYAIbHBIX IUIAHOB CAMOCTOSTEIBHONW pabOTBHl KaXKAOTO U3
CTY/ICHTOB C YKa3aHHUEM TEMbI U BHJIOB 3aHATHUH, ()OPM U CPOKOB NPECTABICHUS PE3yJIbTATOB;

— TPOBEJICHUEM KOHCYIbTAMA (MHAMBUAYAIBHBIX WM TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHHEM JIMCTAHIIMOHHOM Cpe/ibl 00yUYCHHUSI.

Kputepuii onieHku 3QPEKTUBHOCTH CaMOCTOSTEIILHON paOOThI CTYIEHTOB (OPMUPYETCS
B XOJIC MPOMEXKYTOYHOTO KOHTPOJISA MpOIecca BBIMOJHEHHS 3aJlaHUi U OCYIIECTBISETCS Ha
OCHOBE Pa3JIMYHBIX CIIOCOOOB B3aMMO/ICHCTBHSL.

B cooTrBercTBMM ¢ 3TMM TNpPU TNPOBEJACHUM OINEPATHBHOIO KOHTPOJS MOTYT
WCIIOJB30BATECS KOHTPOJIBHBIE BOMPOCHI KaK K BBHINOJIHAEMBIM paboTaM J1abopaTopHOTO
MPAKTUKyMa, TaK ¥ K COOTBETCTBYIOIIUM pa3/ieliaM OCHOBHOM JUCIUTUIAHBIL.

B ocBOoGHMM AMCHIHITIMHBI WHBAIAIAMHU W JIMIIAMHA C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU
3I0POBbsI OOJIBIIOC 3HAYCHHE HMMEET HWHIWBUAyalbHas ydeOHas pabora (KOHCYJIbTAI[MH) —
JOTIOJTHUTEIBHOE Pa3bsiCHEHNE YUeOHOTO MaTepurania.

WupuBuayanbHbIe KOHCYJIBTAIMU 10 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM MHIWBUIYAIN3alUN OOYYEHUS U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy TMperojaBareieM W OOydarolMMCsS WHBaIMIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSL.

8 ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMbIX IIPH OCYIIECTBJICHUHA
00pa30BaTe/IbHOIO NpoLecca Mo AUCHHUIIMHE (MO1Y.110)

8.1 IlepeueHb MH(POPMALMOHHBIX TEXHOJIOTHIi

1. KoHcynbTHpOBaHUE TOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
2. Ucnionb30BaHue 3IEKTPOHHOM Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2  IlepeyeHb HEOOXOAMMOI0O MPOrPAMMHOI0 00ecneYeHUs!

1. Cpena MoaynsHOTO qrHaMHUYecKoro ooydenus Moodle.

8.3 Hepeqeﬂb ]/IH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CHCTEM

1. CrpaBouno-nipaBoBast cucteMa «Koncynsrant [Timrocy (hitp://www.consultant.ru)

2. OnexkTponHas oudanoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)

3. DNEeKTPOHHBIN KaTanor HaydyHoi 6ubaunoreku Kyol'y
(http://212.192.134.46/MegaPro/Web).

4. OnekTpoHHas 6ubaroTeyHas cuctema «YHuBepcurerckas 6udauoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DJIeKTpOHHAS OuOIMoTeYHAas cucTema W3aTeNbCTBA «JIaHb)»
(https://e.lanbook.com).

6 OnektpoHHas bubnmoreynas cucrema «tOpaiit» (https://www.biblio-online.ru).
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MarepuajibHO-TeXHUYecKasi 0a3a, He00XoAUMAas! 1JI OCYIEeCTBJICHUS
00pa3oBaTeILHOIO MpPoIecca Mo TUCHUILINHE (MOTYJIIO0)

Bun pabor

MatepuanbHO-TEXHUYECKOEe 00eCIIeYCHHE TUCITUILINHBI
(MOJyJIs) M OCHAILICHHOCTD

JlabopaTopHbie
3aHSTHS

Cnernmanu3upoBaHHas  Jaboparopust MexaHuku  (216C),
ocHameHHas  JaboparopHbiMu  Komiuiekcamu  JIKT m
HEOOXOMMBIM JJTA00OPATOPHBIM 000PYIOBAHUEM.
Criermanu3upoBaHHas J1IabOpaTopusi MOJIEKYJSIPHOH (DU3HUKH
(227C), ocnamenHnas nabopatopHbiMu kKoMmruiekcamu JIKT wu
HE00XO0IMMBIM JIAOOPATOPHBIM 000PYAOBAHHEM.
Crneuuanu3upoBaHHas  Jlabopatopust  dJIeKTpU4YecTBa U
Marserusma (318C), OCHAILIEHHAs 1a60paTOPHBIMU
komruiekcamu  JIKT  u  HeoOXomuMbIM  J1TaOOpaTOPHBIM
000pyI0BaHUEM.

CrneunanusupoBannas jaboparopus Ontuku ¢usuku (312C),
ocHalieHHass  JiabopartopHeiMu  komruiekcamu JIKO wu
HEOOXOIUMBIM JTA00PATOPHBIM 000PYOBAHHUEM.
Cneunanu3upoBaHHas Jlabopatopusi aTOMHOM M SAEpHOM
¢usuku (225C), ocHalieHHas Ja00pPaATOPHBIMH KOMILICKCAMU
JIKT 1 HeobxoaumbIM 1a00paTOPHBIM 000PYIOBAHUEM.

CamocTrosTelbHas
pabora

Aynutopus 314C, ocHalieHHas KOMIIBIOTEPHOM TEXHUKOM C
MOAKJIIOUeHuEeM K cetu HTepHer.
Aynutopus 204C, ocHaleHHas KOMIIbIOTEPHOM TEXHUKOM C
MOAKJIIOUeHUEM K cetu HTepHer.

28




