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1 Iesu u 3a7a44 M3yYeHUs AMCUMILINHBI (MOLYJIs1)
1.1 IMeanb ocBoOeHUN TUCUUILIUHBI

VyeOnas pgucummiauHa b1.B.01 «®usmueckuil mpakTUKymM» CTaBUT CBOEH IIEJIBIO
chopMUpOBAaTh y CTYAEHTOB 0a30Bble TEOPETUYECKHUE 3HAHUS OO0 OCHOBHBIX SIBJICHMSIX,
MOHSTHSIX, MOJIENSIX, 3aKOHAX M METOAaX MEXaHWUKH, MOJEKYJISIpHONH (DU3HMKH, dJIEKTPUUECTBA U
MarHeTusma, OINTHUKH, aTOMHOM W sJepHOM (U3HMKH, a TaKXKe JaTh HaBBIKU BBIIOJIHEHUS
MIPAKTUYECKOI0 BHIIIOJHEHUS JJAOOPaTOPHBIX padoT.

1.2 3agauyu AUCHUILIAHBI

— U3yYEHHE TEOPETHUYECKUX OCHOB, MOHATHUN, 3aKOHOB M METOAOB HCCIEI0BaHUI
MEXaHHUKH, MOJIEKYJIIPHOU (PU3UKHU, HJIEKTPUUYECTBA U MarHeTU3Ma, ONITUKH, ATOMHON U sIepHOMI
¢bu3uky;

— O3HAaKOMJIEHME C TpaHUIAMU [PUMEHUMOCTH (U3MUYECKUX MOJENIeH U TeopuH,
MCIOJIb3YEMBIX JJIsl OUCAaHUs (PU3UUECKUX SIBICHUM;

— OBJIaJICHUE HABBIKAMH M METOJAaMH BBINOJIHEHUS JIaOOPATOPHBIX pabOT 1O OCHOBHBIM
pazzesnaM MEXaHHUKH, MOJIEKYJISIPHON (U3UKHU, 3JIEKTPUUECTBA U MarHeTU3Ma, ONTHKH, aTOMHOM
U si7AepHON PU3UKY;

— IpuoOpeTeHrne  YMEHHS  HCIIOJIb30BaTh
€CTECTBEHHOHAYYHBIX U TEXHUUECKUX 3a7ay;

— MNpUOOpETeHHE HABBIKOB IIOMCKA JIONOJHUTENBbHON HH(GOpMAlUKU IO MEXaHHUKH,
MOJIEKYJISIPHON (DM3MKH, DJIEKTPUUECTBA U MarHeTu3Ma, ONTUKH, aTOMHOM U SIIEPHONU (PU3UKH,
CBSI3aHHOM C UX UCTOPHUEN U COBPEMEHHBIMU JOCTUKEHHUSIMH.

3aKOHBI (bHSI/IKI/I JII PCIICHUA

1.3 MecTo tucuUIIMHbI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

Jucnnnnuna «®usndyeckuii MpakTUKyM» OTHOCHUTCS K BapuaTUBHOM 4vacTh bioka 1
Moayst «Obmmas ¢pusnkay yueGHoro riaHa.

1.4  IlepeuyeHb IUVIAHMPYEMBIX Pe3y/JbTATOB 00y4eHUs MO AUCHHUILINHE (MOY.JII0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHONH MPOrpaMMbl

N3yuenne panHON y4ueOHOW JAMCIUIUIMHBI
00yJaronumXxcs CICTYIOMUX KOMIETEHITNN:

HampaBjieHO Ha (GOpMHUpPOBaHUE Y

No Nupekc ConepxaHue B pesynbTaTe n3ydeHus yaeOHON TUCIUILTAHBL
" | komIer KOMITETEHIIHH 00ydJaromuecs TOJKHBI
1. EHIIUH (wm e gacth) 3HATh YMeTh BJIaJeTh
1 [IK-1 CrocoOHOCTB MAaTeMaTUKy U IIPUMEHSTH Ha CHOCOOHOCTBIO K
BBIIIOJIHATH €CTECTBEHHEIE MpakTUKe 0a30BBIE | OBJIAJCHUIO
AKCIIEPUMEHTHI H HayKH, UX 3HaHUsA B 00J1aCTH 0a30BLIMH
WHTEPIPETUPOBATH KCII0JIb30BAaHHIO B MaTeMaTUuKU U 3HAHUSIMH B
pe3yIbTaTHI IO npodeCcCHOHaTBHON | €CTeCTBEHHBIX HAYK, | 001acTH
MPOBEPKE KOPPEKTHOCTH | INEATEIBHOCTH; HX MCIOJIb30BAHMIO | MATEMATHKH U
1 3G (HEeKTUBHOCTH MPUHITUIEI pabOTHl | B €CTECTBEHHBIX
perieHui M METOJbI npodecCHoHaTbHON | HaYK, UX
AKCILTy aTaIHH JeITEILHOCTH HCII0JIb30BaHHIO
COBPEMEHHOM B
anmaparypsl U npodeccruoHaabH
000pyIOBaHUs Ol JIeITEILHOCTH
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2 CTpyKTypa H copep:KaHue AUCHUNIHHBI

2.1

OO6masts TpyaoEMKOCTh  JUCIUTIIMHBI

Pacnpenesnenue Tpya1o€éMKOCTH JUCHUILIMHBI 10 BUAAM padoT

cocrainser 10 3au.en. (360 wyacos),
pacrpeiesieHHe 1Mo BuaM paboT MPEICTaBICHO B TAOIHIIE:
Cemectpsl
. Bcero
Bun yueOHo# paboTh wa YacChl)
el 2 3 4
KonTakTHas pa6oTa, B TOM 4ncJe: 246,8 40,2 98,2 40,2 | 68,2
AyauTOpHBIE 3aHATHSA (BCEro): 232 36 96 36 64
3aHATHUS JIEKITIMOHHOTO THIIA - - - - -
JlaGopaTopHbie 3aHITHS 232 36 96 36 64
3aHATHS] CEMUHAPCKOTO TUIA (CEMHHAPBI, )
IIPAKTHYECKHUE 3aHATHS) i i i i
HNnasi koHTaKTHasi padoTa:
KonTponb camocTosTenbHON paboThl
(KCP) 14 4 2 4 4
[Tpomesxytounas arrecranus (MKP) 0,8 0,2 0,2 0,2 0,2
CamocrosiTesibHas paboTa, B TOM
ymcie:
[ToaroToBka K 3amuTe J1a0OPaTOPHBIX 1132 31.8 0.8 318 | 39.8
pabot
KonTpoJb:
IToaroroBka K sK3aMeHy - - - - -
yac. 360 72 108 72 108
O6mas B TOM 4HcJIe
TPY10eMKOCTE KOHTaKkTHass | 246,8 40,2 98,2 40,2 | 68,2
pabora
3a4. eJl. 10 2 3 2 3
2.2 CTpyKTypa IMcuUMIIMH

Pacrnipenenenue BuoB yueOHOM pabOThI U UX TPYJOEMKOCTHU O pa3fiesiaM AUCIUILIUHBL.

Pazpensl muctmmiuabl (MonekyisipHas (usuka), uzydaemeie B 1 cemectpe (0112 cmyodenmos
0D0):

KonugecTBo 4yacos
A B
Ne HanmenoBanue paszaennos YAITOPHaA HEayATOPHad
Bcero pabota paborta
J I13 JIP CPC
1 2 3 4 5 6 7
| N3mepenue armocdepHoro 6 0 0 3 3
JTaBJICHUS
2 | OnpejieneHne BIaKHOCTH BO31yXa 6 0 0 3 3




Omnpenenenue kodpduimenta

BHYTPEHHEIO TPEHUS, CPETHEN

3 JUTMHBI CBOOOTHOTO TIpolera u 5 0 0 3 2

3¢ (heKTUBHOrO TUaMeTpa MOJIEKYI
BO3/IyXa

OrnpenesieHre OTHOIICHHS 6 0 0 3 3
y,[[eJ'IBHI)IX TGHHOCMKOCTeﬁ

Omnpenenenue kodpdurmenta
5 |BHYTpPEHHETO TPEHUS KUAKOCTH I10 7 0 0 4 3
Metonty CTokca.

W3mepenue puandyeckux 6 0 0 3 3
XapaKTEPUCTHUK BOJIbI

Omnpenenenue kodpduimenta 7 0 0 4 3
IMOBEPXHOCTHOT'O HATSAXKCHUA BOAbI

8 | Onpenenenue paguyca Kanuuisapa 6 0 0 3 3

Ornpenenenne TeMnepaTypHoro
9 Kod(duLmeHTa JTUHEHHOTrO 7 0 0 4 3
pacimmpeHus MeTaua

Omnpenenenue kodpduimenta 6 0 0 3 3
TCIUIOMPOBOJHOCTH TBCPABIX TECJI

10

OrmpeneneHne TermI0eMKOCTH 6 0 0 3 3
MeTajuia

11

Hmozo no oucuyunnune: 68 0 0 36 32

Pacrnipenenenne BUIOB y4eOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jiesiaM JUCIHILTAHBL.
Paznmensl quctmmuineel (MEXaHHWKA, JJICKTPHYSCTBO W MAarHeTH3M), M3ydaeMble BO 2 CeMecTpe
(o cmyoenmos OPO):

KomnuecTBo gacos
Ne| HaumenoBanue pa3zienos (TeM) Aymaropras Breaymaropuas
Bcero pabota paborta
J I13 JIP CPC
1 2 3 4 5 6 7
V3MepeHne mIoTHOCTH MaJIbIX Tel
1 IIPaBUJILHOM IT€OMETPUYECKOM 2,29 0 0 2 0,29
(bopMbI
) Ompenenenne CKOPOCTH 3ByKa 4,29 0 0 4 0,29
METOJIOM CTOSIUEN BOJIHEI
3 Ompenenenye JUIMH KOMETHBIX 2.3 0 0 2 0,3
XBOCTOB
Onpenenenre MOMEHTA HHEPLIUU
4 TEJI METOZOM KPYTHIBHBIX 3,3 0 0 3 0,3
Kosie0aHuit




Konmyectso yacos

AynutopHas Bneaynuropnas
Ne | HaummenoBanue pa3ienoB (Tem) Beero paora pabora
J I13 JIP CPC
N3mepenue yckopeHus
5 | cBOGoHOrO Nasenus ¢ noMompio | 2:27 0 0 2 0,29
MaluHbl ATBy1a
6 IIpoBepka 3aK0HA COXpaHECHHUS 3,3 0 0 3 0,3
UMITYJIbCa
Omnpenenenyue CKOPOCTH MOJIeTa
7 | TyJH ¢ TOMOIIBIO KPYTHIIEHOTO 3,3 0 0 3 0,3
0aJTMCTUYECKOTO MasiTHUKA
2 Omnpenenenue kodpduimenta 2,3 0 0 2 0,3
TPEHUS KaueHUS
9 Hccnenosanue K.I1.JI. moTopa ¢ 3,28 0 0 3 0,28
MIOMOUIBIO JIEHTOYHOT'O TOPMO3a
10 OOGOpOTHBIN MaITHUK 33 0 0 3 0,3
Omnpenenenue rIaBHIX MOMEHTOB
11 WHEPLUU CTAIBHOTO 3,3 0 0 3 0,3
napajuiesenunea
12 Mastauk Makcsenna 3,29 0 0 3 0,29
13 Mastank O6epOeka 33 0 0 3 0,3
14 MexaHn4ecKHil TuCTEPE3NC 2,29 0 0 2 0,29
15 | Onpenenenue KECTKOCTH py)uH | 4,29 0 0 4 0,29
16 3aTyxaromue KojieoaHus 33 0 0 3 0,3
17 3aKoHbI CTONKHOBEHHUIA. [IpoBepka | 2 3 0 0 2 0,3
3aKOHA COXPaHEHUS UMITyJIbCa
18 Omnpenenenne moayis FOura 33 0 0 3 0,3
19 Casi3aHHbIE KOJIeOaHus 2.3 0 0 2 0,3
JIBYX MasiTHUKOB
20 Omnpenenenue xxECTKOCTU 3.3 0 0 3 0,3
MPYXUHBI TpaUIECKUM CII0OCOO0M
21 Pabota ¢ ocummiorpagom 3,29 0 0 3 0,29
N3mepenue 351eKTpruYecKoro
22 | CONPOTUBIIEHUS C TTOMOIIBIO MOCTa 2,3 0 0 2 0,3
Yurcrona
23| ComnpoTuBIICHHE IEKTPOIUTOB 3,28 0 0 3 0,28
4 W3mepenne HHIYKTUBHOCTH 308 0 0 3 0,28
KaTyIIKA




Konmyectso yacos

A
Ne | HaummenoBanue pa3ienoB (Tem) YAMTOPHAA Bueaywropras
Bcero paborta paborta
113 JIP CPC
N3mepenue 3mekTpuyecKkon
25 €MKOCTH KOHJAEHCATOpa C 3,3 0 3 0,3
rmoMoIis0 Mocta CoTT
26 N3mepenne MarHuTHOM 4,29 0 4 0,29
MIPOHHUIIAEMOCTH TOPa
27 ConpoTHBICHIE METAILIOB 3,29 0 3 0,29
k3 0
8 MCPCHUC OJ'ILIiII/IX 3,3 0 3 033
COTIPOTUBIICHUH
29 MOIIIHOCTL B OCIIM IEPEMECHHOIO 4,28 0 4 0,28
TOKa
3 -
30 MepEeHHE BOJIbT-aMIIEPHBIX 33 0 3 03
XapaKTEPUCTHUK JHUOIOB
H3mMepenue BoIbT-aMIie
31 MCPCHUC BOJIBT-aMIICPHBIX 3’29 0 3 0’29
XapaKTEPUCTUK TPAH3UCTOPOB
N3mepenne ropu3oHTaIbHON
32| cocTaBIISIIONIE MAarHUTHOT'O IT0JIA 2,3 0 2 0,3
e
2
33 KBUIIOTCHIINAJIBHBIC 3’29 0 3 0’29
MMOBEPXHOCTH
34| DneMeHTHI JIEKTPUUECKON 1eTH 2,29 0 2 0,29
Hmozo no oucuuniune: 106 0 96 10

Pacrnipenenenne BUIOB y4eOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jiesiaM JUCIHILTAHBL.
Paznenbr quctunmael (aToMHas U siepHas GU3nKa), usydaeMele B 3 cemectpe (011 cmyoeHmos

0P0):
KomnuecTBo vacos
A B
Ne HaumenoBanue paznenos (Tem) YAHTOPHai BHeay MTopHas
Bcero,  paborta paborta
J |13 | JIP CPC
1 2 3 14| 5 6 7
| Onpezenenre OTHOLICHHS 3apsiia JIEKTPOHAK €ro | 4 | o | o D) b
Macce METOJIOM MarHeTpoHa
2 | Atomusie Mogemu . Tomcona i J. Pesepdopma | 4 |0 0 | 2 2
3 OmnpiT @panka u ['epua 41010 2 2
4 U3syuenne cepuanbHbIX 3aKOHOMEPHOCTEH B CIEKTPE | 5 | o | 3 7
aToMa BOJ0poja
5 Crnektp atoma Bonopozaa. Atom bopa 41010 2 2




6 N3yuenue criektpa atoma HaTpUs 6 (0] 0 3 3

7 N3ydeHue HeOH-reameBoro a3epa 41010 2 2

8 | IlorpemHocTty npu sAepHO-PUINIECKUX U3MEPEHUSIX S 1010 3 2

9 N3yuenune razopa3psgHOTO CUETIYMKA 41010 2 2

10 N3ydeHne CUMHTUILISIIUOHHOTO JIETEKTOpa 7 0 0 4 3

11 Onpenenenre akTUBHOCTH UCTOYHUKA 4100 2 2

12 N3yyenue CUMHTUILISHUOHHOTO TaMMa- 4 1ol o 2 2

CIIEKTpOMETpa
13 Nsyuenue pacnpocTpaHeHus: OeTa-u3IyueHUs B 5 1ol o 3 2
HEKOTOPBIX MaTepuaiax 1 B BO3AyXe
14 N3yueHne yrioBoro pacupeneneHuss KOCMHYECKUX 4 1ol o 7 7
Ty4den

15 Jlo3uMeTpudecKkre BEIMYUHBI U UX U3MEPEHHUS 4100 2 2

Hmozo no oucuunnune: 68 | 0| 0 36 32

Pacrnipenenenne BUIOB y4eOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jieiaM JUCIHILTAHBL.
Pazgensl quctummabl (onTHKa), n3ydaembie B 4 cemectpe (01 cmyodenmos ODO):

KonmuectBo yacos

AynutopHas BHeaynuTtopHas
HaumenoBanue pasnenos
Bcero,  pabota paborta
J| 113 | JIP CPC

1 2 3 14] 5 6 7
| Onpenenenue nokasaresst MPEJIOMICHUS TBEPAbIX U o 4 3

KHUJIKUX ONITHYECKUX CPEI.
2 Nzyuenne 3akoHOB hoTodPdexra 7 |- - 4 3
3 [IpoBepka 3axkoHa Mairoca. M3ydenue BpameHus o 4 3

IJIOCKOCTH MOJISIpU3aLUU
4 N3yuenue 3puTenbHON TpyObl 1 MUKPOCKOMA 6 | -] - 4 2
5 Onpenenenre KOHUEHTPALUU pacTBOpPa 6 | .1 . 4 ,

MOJISIPUMETPOM
6 W3yuenue sBneHus nudpakuuu T 0| - 4 3
7 HccnenoBanue ONTHYECKUX CUCTEM 6.8 | - - 4 2,8
g Crnexrpodoromerp ®M-56. Onrrueckue 6 |1 . 4 )
XapaKTEPUCTUKU CTEKOJI
9 [TIpoBepka 3akona bproctepa 7 0 -1 - 4 3
10 Nzyuenne 3akoH0B hoTodPdexra 6 |-| - 4
1 Onpenenenye NpeaoMIISIONIEro yria OUIpu3Mbl 6 || - 4 5
®penens

12 | HccnenoBaHue MOTPEIIHOCTENH ONTHYECKUX CHCTEM 6 - - 4 2
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13 [TpoBepxka 3axona JlambGepra 7 |- - 4 3
14 Onpenenenne paanyca KpUBH3HBI JTHH3BI C TIOMOIIBIO 6 |1 . 4 )
Kkojerr HeroTona
15 CpaBHeHue Tu(paKkIMOHHOTO U TUCIIEPCUOHHOTO o 4 3
CIICKTPOB
16 N3menenune ckopocTu cBeTa 6 |-| - 4 2
Hmozo no oucyunnune: 103,8 - 64 39,8

2.3 Coaep:xaHue pa3ie0B IMCUUILTHHBI
2.3.1 3aHATHA JeKIHOHHOI'0 THIIA

3aHsTHS JEKIMOHHOTO TUIIA - HE MPEAYCMOTPEHBI.
2.3.2 3aHATHS CEMHMHAPCKOIO THUIIA

3aHATHSI CEMUHAPCKOTO TUIIA - HE IIPEyCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHA

HaumeHnoBaHue pa3nenoB AWCUUIUIMHBL (MOJEKyJspHas (u3mnka), u3ydyaembplx B 1
cemectpe (01 cmyoenmog ODO):

dopma
HanmenoBanue
No asena HaunmenoBanue nabopatopHbix paboT TEKYIIETro
P KOHTPOJIS
1 2 3 4
Omnpenenenne YHHUBEPCATLHON ra3oBoi
noctostHHOM. [IpoBepka 3akona boig-Mapuotra.
Onpenenenne HEU3BECTHOTO 0ObEMaA COCY/Ia.
W3mepenune atMocepHOTo JTaBICHHUS.
. Oruer u 3amura
Wneanbublit Onpenenenue aTMocdepHOro JTaBJICHUS, .
1 o 1abopaTopHOM
ras HCIONb3ysl 3akoH  boiuss-Mapuorta n  U- AGOTEL
o0pa3HyIo TpyOKy. P
OmnpeneneHne BIaXXHOCTH BO3IyXa.
OmnpeneneHre BIAXHOCTH BO3AyXa B KOMHATe,
M3Mepsist JaBJIEHUE HACBIIIICHHOTO Tapa.
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Omnpenenenne TEIIONPOBOIHOCTH BO3IyXa.
Onpenenenne  KO3QPUIMEHTa  BHYTPEHHETO
TpPEeHUsI, CpeHeN AIuHBI CBOOOJHOTO mpobera u
3¢ PEeKTUBHOTO THaMeTpa MOJICKYJT BO3IyXa.
Ompezenenne mapaMeTpoB MOJICKYJI, BXOJISIINUX B

SBnenusa - | Oryer u 3ammra
cocTaB BO31yxa, HUCIONB3ys (opmyny I[lyaseiins o
fiepenoca UL Ipolecca IPOXOXKIECHUS BO3AyXa 4Yepes n1abopaTopHoi
B rasax P p Y p paboThI
TOHKUH KaruuIsp.
OmnpeneneHne BI3KOCTH BO3JIyXa IO €r0 TCUYCHHUIO
B KaImiJuIsIpe.
N3ydyenne namMHUHApPHOTO H  TypOYJEHTHOTO
TEYeHUs rasza.
Onpenenenue OTHOIIIEHUS YACITBHBIX
TEINIOEMKOCTEM.
Ompenenenne TmoKaszaTeNss aguadaThl METOJAOM
Knemana-/Ie3opma.
Otuer u 3amura
Ompenenenne mokaszaTesi aiuadaThl MO0 CKOPOCTH o
Tepmoannamuka nabopaTopHOit
3BYKa IPU Pa3HBIX TEMIIEPATYpPax.
paboThl

Omnpenenenue TeMieparypHoro koasgduunenra
JaBJICHUS. HaXO)KI[eHI/Ie MOIIHOCTH,
TEMIIOEMKOCTH 51 KII HAarpeBaTesl.
Ormpenenenne TermI0eMKOCTH BOJIBI.
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Onpenenenne  KO3QPUIMEHTa  BHYTPEHHETO
TpEeHUsI )KUAKOCTH 110 MeToay Crokca.
Boruncnenue ko3 duirienTa BHyTpEHHET0 TPEHUs
TIIMIEpUHA, W3MEpsisi CKOPOCTh MAaJCHUS B HEM
CBHHIIOBOTO IIAPHKA.

W3mepenue ¢u3nYecKux XapaKTEpUCTUK BOIbI
Haxoxxnenne ynenpHOW TEIIOTHI  MCTIAPEHUS
BOJIBI.

W3mepenne Gpu3nuecKux XapaKTepUCTHK BOMIBI.
HccrnenoBanne TOBEPXHOCTHOTO HATSHKCHUS U
BSI3KOCTH BOJIBI B TMAIIa30HE TEMIIEPATYP.
Ompenenenne kodhduIEHTa MMOBEPXHOCTHOTO
HATSDKEHUS BOZIBI.

Ompenenenne kodhduIEeHTa MOBEPXHOCTHOTO
HATsDKEHHUSI BOABI METOJAaMHU OTphIBa KaIld W
IIPOBOJIOYHOM IETIIH.

Onpenenenue paanyca Kanumusipa.

Omnpenenenne aanyca Kanmuuisipa c
PeanpHbIe Ta38I, p pauy N P
IO ucnonp3oBanueM  Gopmynst  [lyazeins — ans
KOCTH U
A MPOTEKAHUS KHUIKOCTH TI0 KaMILISIPy. OtueT u 3ammra
4 TBEPIIbIC TEA Ompenenenue TemmneparypHoro koddduimenrta| imadopaTopHoi
PeanpHbIe Ta38I, . parop
JMHEWHOTO PACHIMPEHHS METAJIA. paboThI
KUIKOCTH U .
Onpenenenue K03 puueHTa JIMHEIHOT 0

TBEPJIbIE TeIIa
pacUIMpeHHs]  AJIOMUHUEBOIO,  MEIHOTO U

KEIIE3HOTO CTEp)KHEH B JHara3oHe TeMIlepaTyp
20-100 °C.

Omnpenenenne kodhduIeHTa TEMIOMPOBOAHOCTH
TBEPIBIX TEIL.

Omnpenenenne kKodhuIEHTa TEMIOMPOBOAHOCTH
OpPTaHUYECKOTO CTEKJIa METOJOM CpaBHEHHUS C
ATAJIOHHBIM 00pa3oM u3 300HUTA.

CBoiicTBa TBEpAOTO TENA.

OmnpeneneHne  TEIJIOEMKOCTH M TEIUIOTHI
TUTABJICHHUS METAJLIA.

OmnpeneneHne TEMIIOEMKOCTH MeTalIa.

Onpenenenue YACIbHOU TEIJIOEMKOCTH
ATIOMUHHAST W JKejle3a  KaJOPUMETPUYCCKUM
METOOM.

CBoiicTBa TBEpAOTO TENA.
Onpenenenyue TEMJIONPOBOJHOCTH METANIOB U
JUI3JICKTPHUKOB.

HaumeHnoBaHue paszenoB IUCHUIUIMHBI (MEXaHUKA, JJIEKTPUYECTBO U MAarHeTHUsM),
M3y4daeMbIX Bo 2 cemectpe (051 cmyoenmos ODO):

No Ne dopma
paznena HaumenoBanue 1abopatopHbIX paboT TEKYIIETo
/i JVCIIATUTAHBI KOHTPOJIS
1 2 3 4
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JnHamuka
MaTepualbHOU
TOYKHU

W3mepenne yckopeHHs CBOOOTHOTO MAJCHUS C
IIOMOIIIBO MAIIINHBI ATBYJIa.

OO6OpOTHBIN MASITHUK.

OTuer u 3ammura
nabopaTopHOi
paboTsl

Uccnenopanme K.II.JZI. Motopa ¢ nomomibro

JICHTOYHOI'O TOpMO3a.

OTuer u 3amura

2 | 3akonsl coxpanenus | [IpoBepka 3aKoHa COXpaHEHHUST UMITYJIbCA. 1abopaToOpHO
3akonbl  cronkHOBeHmi. [IpoBepka  3akoHa paloThI
COXpaHEHHS UMITYJIbCA.
OmnpeneneHne TJIaBHBIX MOMEHTOB HHEPIUH
OTuer u 3ammuTa
HCI/IHCpHI/IaJ'II)HBIC CTAJIBHOI'O MapauICJICIIUuIICaa.
4 1nabopaTopHoii
cucteMbl orcyera | MastHuk MakcBesa.
paboTsl
Mastauk O6epOeka.
Kunemaruka Omnpenenenne  ckopocTH mojiera mynd ¢ | OTuer u 3ammra
5 abCOIOTHO MOMOUIbI0  KPYTWJIBHOTO  OaJUIMCTUYECKOTro | JabopaTopHOM
TBEPJOTO Tela MasiTHHUKA. paboThI
Jnnamuka Oruer u 3amuTa
OmnpeneneHre MOMEHTOB HHEPIIUU TBEPIBIX TEN C .
6 abCOIOTHO . nabopaTopHOi
MOMOIIIBIO KPYTHIIBHBIX KOJICOaHUH.
TBEP/Oro Tela paboThI
V3MepeHne TUIOTHOCTH MajbIX TeJl HpaBUIBHOM
reOMEeTPUUYECKON (OPMBI.
Omnpenenenne ATMH KOMETHBIX XBOCTOB.
OcHoBbl Mexauuku | Onpenenenne Ko3QpGuUIneHTa TPEHHS KaYECHHUS. OTuer u 3ammura
7 nedopmupyeMbix | MexaHU4YecKHil TucTepe3nc. nabopaTopHOI
Ten Ompenenenne KECTKOCTU MPYKHH. paboTs
Omnpenenenne moayis FOnra.
Omnpenenenue KECTKOCTHU IPYKUHBI
rpaduyecKuM crocoooM.
OmnpeneneHne CKOPOCTH 3ByKa METOJIOM CTOSUYEH
OTuer u 3ammura
BOJTHBI.
8 | Konebanus u BosHBI nabopaTopHOi
3aTyxaromue KojieOaHusl.
paboTsl

Cas13aHHbBIe KOJICOaHUS JABYX MasgTHHUKOB.

HaumenoBanue pa3zienoB AUCHUIUIMHBI (3JIEKTPUYECTBO U MArHETH3M), U3y4aeMbIX B 3
cemectpe (0 cmyodenmog ODO):

Ne

HanmenoBanue
paszznesna (Tembl)

HaunmenoBanue nabopatopHbix paboT

dopma
TEKYILETrO
KOHTPOJIA
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1 2 3 4
OTtyeT u 3ammTa
Pabota ¢ ocuuminorpagom. .
1 DIIeKTpOCTaTUKA nabopaTopHOI
OKBUIOTEHIUAIbHbBIE TOBEPXHOCTH.
paboTsl
. OTtyeT u 3ammTa
[TocTostHHBII ConpoTHBIIEHHE METAIIJIOB. .
2 . y nabopaTopHOii
aneKTpudeckuil Tok |M3mepenne 60IbIINX COPOTUBICHHM.
paboTsl
CranuonapHoe . _|Otuer u 3ammra
W3mepenue  ropu3OHTAJIBHON  COCTaBIIAIOIIEH .
3 | MarHuTHOE moJje B nabopaTopHoOi
MarHuTHOTO TIOJIS 3eMJTH.
BaKyyMe paboTsl
OtyeT u 3ammTa
DneKTpOMarHUTHasI .
4 W3mepenne HHIYKTUBHOCTH KaTYIIKH. nabopaTopHOi
WHITYKITAS
paboTsl
DNeKTpUYECKOe ToJIe OtyeT u 3ammTa
W3mepeHue aJIEKTPUYECKOTO COIMPOTUBICHUS C .
5 B BELIECTBE. nabopaTopHOi
ITIOMOIIIBIO MOCTa Y UTCTOHA.
JusnexTpuku paboThI
MaruauTtHoe 1nose B Otuer u 3ammra
6 BEILIECTBE. N3mepenne MarHuTHON ITPOHUIIAEMOCTH TOPA. nabopaTopHOi
MarneTuku paboThI
DNeKTpOMarHuTHBIC
OTtyeT u 3ammTa
KoJIeOaHusI. ConpoTHUBIICHHE SJIEKTPOJIUTOB. .
7 y nabopaTopHoii
[IepemeHHBII MOMmHOCTB B IENH IEPEMEHHOTO TOKA. 5
. abO0ThI
AIIEKTPUYECKUI TOK p
YpaBHeHus
. . OTtyeT u 3ammTa
Makcaeiuia. N3smepenne 3JIEKTPUYECKON E€MKOCTH .
8 nabopaTopHOii
DNeKTpOMarHUTHbIE |KOHJIEHCATOpa C MOMOoIbI0 MocTa COTTH. 5
abO0ThI
BOJTHBI P
W3mepenue  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK
[Ipupoa HOCUTENEM | TMOOB. Otuer u 3amura
9 | Toka. KonraktHele |[I3MepeHHe  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK| JIaOOopaTOpHOU
SIBJICHUS TPAH3UCTOPOB. paboTsl

DeMeHTHI 2JIEKTPUUECKOH 1IeTH.

HaunmenoBanue pasnenoB MUCHUILIMHBI (aToMHas (QuU3MKa), U3y4aeMbIX B 3 ceMecTpe
(ona cmyoenmos OPO):

HaunmenoBanue (DopMa TeKyIero
No Coneprxanue pasuena P yu
paszzieina KOHTPOJIA
OtyeT u 3ammTa
1 Beenenue B Ompenenenne OTHOLIEHUS 3aps/ia DJIEKTPOHA K €T0 1A60DATODHOI
aTOMHYIO (PM3HKY |Macce METOJOM MarHeTpOHa. patop
paboThl
[Lnanerapnas OtyeT u 3ammTa
P Atomusie monenu J[>x. Tomcona u O. Pesepdopna. Tt
2 MOJIEJIb aTOMa nabopaTopHOH
OnsbiT @panka u ['epna.
Pesepdopra—bopa paboThI
3 YpaBHeHuUst N3yuenne cepuasbHBIX  3aKkoHOMEpHOcTer  B| OTYeT m 3ammTa
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[lIpenuHrepa u  |CHEKTpe aToMa BOJIOPO/A. nabopaTopHOH
kBaHTOBas Teopus |CriekTp aTroma Bojopoaa. Atom bopa. paboTsl
aToMa BOJI0poja
OtyeT u 3ammuTa
MHOro31€KTpOHHBIE o
4 ATOMBL N3yuenue criekTpa aroma HaTpHs. nabopaTtopHOit
paboThl
OnTtuyeckue OtyeT u 3ammTa
5 KBAHTOBBIE N3ydeHue HeOH-reameBoro Jia3epa. nabopaTopHOH
TE€HEPaTOPbI paboThl
OtyeT u 3ammTa
6 | PagmoaktuBHOCTH |OmpesaesieHne aKTUBHOCTH UCTOYHHUKA. nabopaTopHOH
paboThl
BaaumoneiicTeue |[|1OTPEIIHOCTH npu SICPHO-PUINICCKUX o
SIIEPHOTO HU3MCPCHUAX. THCT 1 3a1111/1€a
7 nabopaTopHOi
W3ITYYCHUS C N3ydenue razopa3psIHOro CYETUHKA. pabOTEI
BCIICCTBOM N3ydeHne CUMHTUIUISIIUOHHOTO IETEKTOpA.
Nzyuenue CHUHTUJUISIITAOHHOTO ramma-
DKCIEPUMEHTHI B OtyeT u 3ammTa
CIEKTPOMETpA. .
8 (u3HKe BBICOKUX - 5 nabopaTtopHOit
SHeprHit 3y4eHHWE pachpoCTpaHEHUsi OeTa-u3IydeHHus B PaGOTHI
HEKOTOPBIX MaTEepHAJIaxX U B BO3IIyXE.
CoBpeMeHHbIE
actpodusnyeckue
N3ydenue yrioBoro pacmpeneneHus kocMuueckux| OT4er u 3ammuTa
MIpe/ICTaBICHMUS. " .
9 JTyuen. nabopaTtopHOit
OTKpBITHIE BOIIPOCHI
Jlo3uMeTpuiecKkre BETUIUHBI U UX U3MEPEHUS. paboTHI
bu3uKH ssipa u
YaCTHII
HaumenoBanue pas3fenoB MUCHMIUIMHBI (ONMTHKA), W3y4aemMbix B 4 cemectpe (01
cmyoenmog OPO):
®dopma
HaumenoBanue P
Ne HaumenoBanue nabopatopHbIX paboT TEKYIIETro
paznena
KOHTPOJIA
1 2 3 4
[IpoBepka 3akona Mamtoca. M3ydyeHue BpaleHus
IJIOCKOCTH MOJISIPU3ALINH. OtyeT u 3ammra
1 | Ilonspuzanus ceeta |OnpeaeneHne KOHIICHTPAILIUH pacTBopa| j1abopaTopHOI
MOJISIPUMETPOM. paboTsl
IIpoBepka 3akoHa bprocrepa.
Onpenenenyue NpeIOMIISIONIET0 yria OUIpPU3MbI
OtyeT u 3ammra
Wnrtepdepennus | Dpenens. .
2 1n1abopaTopHOii
cBeTa Ompenenenne paauyca KPUBU3HBI JIMH3BI € 5
abO0ThI
noMoupo konen HerotoHa. P
N3ydeHune 3aKkOHOB TETJIOBOTO U3JIyUYEHHUS. OtyeT u 3ammra
3 | KsanToBas ontuka |M3yuenue 3akoHOB GoTorddexra. nabopaTopHOI
W3meHeHne CKOpoCTH CBETA. paboTsI
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N3yuenue aBneHust AMPpaKkivu. Otuer u 3amura
4 Hudpaxus ceera |CpaBHeHHE TUGPAKIUOHHOTO M AMCIIEPCHOHHOIO| Ja0OpaTopHOM
CIIEKTPOB. paboThI

Onpenenenue mokasaresis NPeIoMIICHUS TBEPIbIX

Y KUJKAX ONITHYECKUX Cpel.
. Otuer U 3ammra
I'eomerpuueckas |M3yuenue 3puTeabHOM TPyOBl 1 MUKPOCKOIIA.

5 1n1abopaTopHOii
OTITHKA HccrnenoBanue ONTUYECKUX CHCTEM.
HccrnenoBanue  MOTPENIHOCTEH  ONTHYECKHX padors!
CHCTEM.
CpaBHeHue TuGPaKIUOHHOTO U AUCIIEPCUOHHOTO
CIIEKTPOB. OtyeT u 3ammra
6 Hucniepcust ceera  |CriekTpodoTOMETP OM-56. Onrtuueckue| 1abopaTopHOI
XapaKTEPUCTUKU CTEKOJ. paboTsl

IIpoBepka 3akona JlamOepTa.

2.3.4 IlpuMepHasi TeMATHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4  IlepevyeHb Y4eOHO-METOAMYECKOI0 o0ecredyeHUsl /JIs1 CAMOCTOSITEILHOI
padoThI 00yYAOIIUXCS 0 JUCHHUILINHE (MOYJII0)

[lepeueHp yueOHO-METOANYECKOTO OOecIieyeH s JUCIMILIMHBL, U3yyaeMoil B 1 cemecTpe
(01 cmyodenmos OPO):

[Tepedyens yueOHO-METOUYECKOTO 0OCCTICUCHHS TUCIIUTUIMHBI

No Bux CPC .
TI0 BBITIOJTHEHUIO CAMOCTOSITEITFHON paboOTHI

1 2 3
1. Anemkesud, B.A. Kypc obmeit puzuku. MonexynspHas
¢busuKa [ DneKTpoHHBIN pecypc] : yued. — DIeKTpOH. 1aH. —
Mocksa : ®usmataut, 2016. — 312 c. — Pexum gocryna:
https://e.lanbook.com/book/91145
2. bytukos, E.W. ®usuka: CtpoeHue u cBONWCTBa BEIIECTBA
[DnextpoHnHsIii pecypc] : yueb. / E.W. bytukos, A.C. Konapathses,

TIpopaborka B.M. V3aun. — DnexTpoH. naH. — Mocksa : @uzmariur, 2010. —
y4eOHoro 336 c. — Pexxum poctymna: https://e.lanbook.com/book/2127
1 | (reopeTudeckoro) | 3. ['punkpyr, M.C. JIaGopaTtopHbIif MPaKTHKYM 10 (pu3nKe

Marepuaia [DnexTponHsIi pecypc] : yued. mocodue / M.C. I'punkpyr, A.A.
Baxymrok. — Dnextpon. gan. — Cankrt-IlerepOypr : Jlanp, 2012, —
480 c. — Pexum goctyna: https://e.lanbook.com/book/3811

4. Cagennes, 1U.B. Kypc obmieit pusuku. B 3 1. Tom 1.
Mexanuka. MonekysipHas ¢pusuka: YuedHoe nocodue
[DnexTpoHHEIH pecypc] : yued. mocodbue — DIEKTPOH. JaH. —
Cankr-IletepOypr : Jlans, 2018. — 436 c. — Pexum gocryna:
https://e.lanbook.com/book/98245

2 [ToaroroBka k  |1. Ceitun, B.I'. MonekynspHas ¢pu3mka B )KU3HU, TEXHUKE U IPUPOJIE
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TEKYILLEMY
KOHTPOJIIO

[DnexTpoHHBI pecypc] : yueb. mocodue — DiekTpoH. gaH. — CaHKT-
[lerepOypr: Jlawp, 2016. — 624 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/75531

2. MuponoBa, I''A. MonekynspHas ¢(usuka U TepMOJUHAMHKA B

BOIIpOCaxX M 3ajaudax [DIEeKTpOHHBIN pecypc] : ydued. mocobue / I'.A.
MuponoBa, H.H. bpaunr, A.M. Caneuxuii. — DJEKTpOH. JaH. —
Cankr-IlerepOypr: Jlawp, 2012. — 480 c. — Pexum npocryna:
https://e.lanbook.com/book/3718

3. CamenseB, U.B. Kypc o6meit ¢uszuku. B 5-u 11. Tom 3.
MonekynsipHas ¢pu3uka U TEpMOAMHAMHKA [DJIEKTPOHHBIN pecypc] :

yue0. nocobue — DnekTpoH. gaH. — Cankr-IlerepOypr : Jlans, 2011.
— 224 c. — Pexxum noctymna: https://e.lanbook.com/book/706.
VY4eOHble MaTepuasbl B 3JIEKTPOHHOM BHJI€ (JIEKLIMU U TECT) Ha caiite
Moodle KyOI'Y: http://moodle.kubsu.ru

(01 cmyodenmos OPO):

[lepeueHp yueOHO-METOANYECKOTO 0OECTIeYeH s JUCIMILIMHBL, U3y4YaeMOl B 2 ceMecTpe

Ne

Bug CPC

[TepedyeHn yueOHO-METOIUIECKOTO 00€CTICUCHUS TUCIUTIIIUHBI 110
BBITIOJTHCHUIO CAMOCTOSITEIBHONU PabOThI

1

2

3

[IpopaboTka
y4eOHOro
(TEeopeTUyecKoro)
marepuaia

1. Hpono, N.E. Mexanuka. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIN
pecypc]: yue6. mocobue - DnekTpoH. naH. - MockBa: M3nmarenscTBo
"Jlaboparopust 3Hammii", 2017. - 312 c¢. - Pexum pgocryma:
https://e.lanbook.com/book/94115

2. Hponos, N.E. 3agaun mo obmel ¢uszmke: YueOHOE mocobue
[DnexTpoHHbI pecypc]: y4ued. mocobue - DnexTpoH. maH. - CaHKT-
[lerepOypr: Jlanb, 2018. — 420 c. — Pexum pgocryna:
https://e.lanbook.com/book/99230

3. I'punkpyr, M.C. JlaGopaTopHblii HpakTUKyM [0 (usuke
[DnexTponnbiii pecype]| : yueb. mocodue / M.C. I'punakpyr, A.A.
Bakyniok. — Onekrpon. nai. — Cankr-IlerepOypr : Jlans, 2012. —
480 c. — Pexum gocrtyna: https://e.lanbook.com/book/3811

4. Kanamnukos, H.II. OcuHoBbl ¢usuku: B 2 1. Tom 1
[DnexTponnsiit pecypce]: yue6. / H.IT. Kanamuaukos, M.A. CMOHIBIpEB.
- OnexkTpoH. naH. - MockBa: M3narensctBo "Jlaboparopust 3HaHuit",
2017. - 545 c. - Pexxum moctyma: https://e.lanbook.com/book/94088

3. Hponos, U.E. Dnexrpomaraetnzm. OCHOBHBIE 3aKOHBI
[DnexTponHbI# pecypc] : yuebd. mocobue — DIeKTpoH. JaH. — MockBa
: U3natenscTBO "JlabopaTopus 3Hanuit", 2017. — 322 c. — Pexum
nocryma: https://e.lanbook.com/book/94160

6. Hponos, N.E. 3amauun o obmieit pusuke: YueObHoe mocodune
[DnexTponHbIi pecypc] : yuebd. mocobue — DnexTpoH. nqaH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 420 ¢. — Pexxum moctymna:
https://e.lanbook.com/book/99230

7. CuByxun, JI.B. O6mmii kypc pusukn. Yueb. mocobue: Jis
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By30B. B 5 1. T.III. DnexrpudectBo [DIeKTpOHHBIN pecypc] : yueo.
nocobue — DnekTpoH. AaH. — Mocksa : ®uzmarnut, 2015. — 656 c.
— Pesxxum mocrtymna: https://e.lanbook.com/book/72015

ITonroroBka K
TEKylIEMY
KOHTPOJIIO

1. T'punkpyr, M.C. JlabopaTopHblii NpakTUKYyM IO (U3UKE
[DnexkTponHbIit  pecypce]:  yueb6. mocobme / M.C. TI'punkpyr,
A.A. Bakymok. — DnektpoH. aaH. — Cankr-IlerepOypr: Jlans, 2012.
— 480 c. — Pexxum noctyma: https://e.lanbook.com/book/3811

2. CasenbeB, U.B. Kypc o6meit ¢pusuku. B 3 1. Tom 1. Mexanuka.
MonekynspHas ¢usnka: YueOHoe mocobue [DIeKTpoHHBIM pecypc| :
yuel. nocobue — DnexTpoH. aaH. — Cankr-IlerepOypr: Jlans, 2018.
— 436 c. — Pexxum noctymna: https://e.lanbook.com/book/98245

3. CasenbeB, M.B. COopHHK BOMpPOCOB M 3amad mo oOmied (usuke
[DnexTponHbIi pecypce] : yued. mocoone — DneKkTpoH. naH. — CaHKT-
[TerepOypr: Jlawp, 2016. — 292 c¢. — Pexum npocrymna:
https://e.lanbook.com/book/71766

3. Uponos, U.E. 3agaun mo obmeit Qusuke: yuebHOE mocoOue aiis

BY30B [DIEKTpOHHBIN pecypc]| : yued. mocodue — IIEKTPOH. JaH. —
Mocksa: U3narensctBo "Jlabopatopus 3uanuii", 2017. — 434 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/94101

(0 cmydenmos OPO):

[lepeueHp yueOHO-METOANYECKOTO OOECTIeYeH s JUCIMILIMHBL, U3y4yaeMoi B 3 ceMecTpe

Ne
/1t

[Tepeyens yueOHO-METOUIECKOTO 0OECTICUCHHMSI

HaumenoBanue pa3zzena (TeMbl) JUCLUIIIMHBI 110 BBIIIOJHEHUIO

CaMOCTOSITENIbHOM pabOThI

1. Bapkos A.Il, [Hopomr B.C., Jleicenko B.E.,
Hukutun B.A., IIpoxopos B.II., Xortusnckas E.b.
ATtomHas (usmKa: yuyeOHO-MeToAruYecKoe rnmocodue.—
Kpacnonap: Kybanckuii roc. yH-T, 2016.

2. DnexkTpoHHBIN Kypc «Du3nka atomay (BKIOUYAET B
cedst: 1) 3eKTPOHHBIN KypC JIEKLIUIA; 2) KOHTPOJIbHbIE
BOIIPOCHl IO pazaenaMm ydeOHOTO Kypca; 3)
NpaKTUYECKHe 3aJaHus MO0 pasjeliaM ydeOHOTO
Kypca; 4) TecTsl TO paszaenam y4eOHOro Kypca);
PEKUM JIOCTyTIA:

[TpopaboTka yuedHoro http://moodle.kubsu.ru/
(Teopernyeckoro) matepuasia (3. HpomoB W.E. KpantoBas ¢usuka. OcHOBHBIE

3aKOHBI: ydeOHOe Mmocobue [DIeKTpOHHBIA pecypc:
y4eb. mocobue — DNeKTpoH. naH. — Mockaa:
NznarensctBO «JlaGoparopus 3Hanuii», 2017. — 261
c. — Pexum nocryna:
https://e.lanbook.com/book/94103

4. Upomo W.E. 3agaum mno oOwmwel Qusuke
[DnexTpoHHbIN pecypc]: yuebd. mocodue — DIEKTPOH.
naH. — MockBa: W3garensctBo "JlaGopaTopus

1", 2014. — 431 c. — Pexxum gocryna:

3HAHUH
https://e.lanbook.com/book/66335
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[ToaroToBKa K TEKYIIEMY pecypc]:
KOHTPOJIIO

1. byakep . AtomHas ¢usuka [DIEKTPOHHBII
pecypc]: yueb. mocodue / 1. byakep, . Kumbemn, /.
HeMumib. — DnekTpoH. naH. — MockBa: ®u3Matiur,
2010. — 396 c. — Pexxum gocrymna:
https://e.lanbook.com/book/48253

2. llnomsckuit 3.B. Artomuas ¢wuszuka. Tom 1.
Beenenne B aromMHy0 (GU3NKY [DIEKTpOHHBIN
yue6. — OmektpoH. nmaH. — CaHKT-
[TerepOypr: Jlanp, 2010. — 560 c. — Pexum nocryna:
https://e.lanbook.com/book/442

3. HInoneckuit 3.B. Artomuas ¢usuka. Tom 2.
OcCHOBBI ~ KBaHTOBOW MEXaHHWKH W  CTPOCHHUE
AJICKTPOHHOW  O00OJOYKM aToMa  [DIJIEKTPOHHBIN
pecypc]: yue6. — DOnektpon. madH. — CaHKT-
[TerepOypr: Jlanb, 2010. — 448 c. — Pexxum nocryma:
https://e.lanbook.com/book/443

[lepeueHp yueOHO-METOANYECKOTO OOecIIeUeH s JUCIMILIMHBL, U3y4yaeMoi B 4 ceMecTpe
(0o cmyoenmos OPO):

Ne HaumenoBanue [Tepedyenp yueOHO-METOIUYECKOTO 0OCCTICUCHHS TUCIIUTUIMHBI
) paznena T10 BBITIOJTHEHUIO CAMOCTOSITEIILHON pabOTHI
1 2 3
1. UponoB, W.E. BonnoBble mnponeccsl. OCHOBHbIE 3aKOHBI
[DnexTpoHHbIl pecypc]| : y4eb. mocobwe — DIJIEeKTpPOH. TaH. —
Mocksa : UznatensctBo "Jlabopatopus 3nanuii”, 2015. — 265 c¢. —
Pexum noctyna: https://e.lanbook.com/book/663341.
2. CasenbeB, U.B. Kypc o6meii puzuku. B 3 . Tom 2.
DnekTpuuecTBO U MarHeTu3M. Bomuel. Ontuka: Y4yebHoe mocodue
[DnexTpoHHBIH pecypc] : yued. mocodue — DIEKTPOH. JaH. —
I[TpopaboTka Cankr-IletepOypr : Jlans, 2018. — 500 c. — Pexum gocryna:
y4eGHOTO https://e.lanbook.com/book/98246
1 (TeopeTHUECKOro) 3. Onruka: mabopatopubiii mpaktukym. Y. 1 / oGpo, Jlrogmuna
MaTepuana ®enoposna, H.M. boraroB, O. E. Muruna; JL.O. [lobpo,

H.M. boraroB, O.E. Mwuruna; M-Bo oOpa3oBanuss u Hayku Poc.
Oenepannn, Kybanckuii roc. yH-T. - Kpacnomap: [KyOGanckwuit
rocynapcTBeHHbIi yHUBepcuTet], 2012. - 94 c.: uin. - bubnuorp.: 93 c.
4. UponoB, W.E. Boanosbie mpoueccel. OCHOBHBIE 3aKOHbI
[DnexTpoHHbIl pecypc]: ydebd. mocobme — DIEeKTpPOH. JaH. —
Mocksa : UznatensctBo "Jlabopatopust 3nanuii”, 2015. — 265 c¢. —
Pexxum moctyma: https://e.lanbook.com/book/66334
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1. CaBenweB, 1.B. COopHUK BOMPOCOB W 3amad mo oOmiel Qusnke
[DnexTpoHHbIl pecypc]| : y4eb. mocobme — DIEeKTpPOH. TaH. —
Cankr-IlerepOypr : Jlanb, 2016. — 292 c. — Pexum nocrtyna:
https://e.lanbook.com/book/71766

2. Uponos, N.E. 3amaun mo oOmieit ¢usuke: yuebHOe mocodue /
ITOArOTOBKA K N.E. Uponos; U. E. Uponos. - U3n. 8-e, crep. - CII6. [u ap.]: Jlans,
) TeKyIeMy 2004. - 416 c.

KOHTPOJIO 3. CagenneB, 1.B. Kypc o6meit pusuku. B 5-u tr. Tom 4. Bomnnsl,
OnTuka [DneKTpoHHBINA pecype] : yued. mocodue — DJIEKTPOH. JaH.
— Cankr-IletepOypr : Jlanb, 2011. — 224 c. — Pexum pgocryna:
https://e.lanbook.com/book/706

4. YyeOHble MaTepuaibl B AJIEKTPOHHOM BHJIE€ (JEKUUU U TECT) Ha

caifte Moodle KyOI'Y: http://moodle.kubsu.ru

Y4ueOHO-METOANYECKNE MaTepuaibl JJII CaMOCTOATEIbHONW pabOThl O0YyYaIOIIUXCS W3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710p0oBbsi (OB3) nmpenocrasistorcs
B (hopMax, aJaTHPOBAHHBIX K OTPAHWYCHUSAM UX 3/J0POBbS U BOCHIPUSATHS HH)OPMAIIHIH:

Jlist mun ¢ HapyLIeHUSIMU 3pEHUS:

—B [I€YaTHOHN (popMe YBETUUEHHBIM IIPUPTOM,

— B (hopMe IIEKTPOHHOT'O IOKYMEHTA,

Jist mun ¢ HapyLIeHUsIMH ClTyXa:

— B Ie4aTHOM dopme,

— B (hopMe IIEKTPOHHOT'O JOKYMEHTA.

Jlist mui ¢ HapyLIeHUsIMU OLIOPHO-JBUTATEILHOTO arapara:

— B Ie4aTHOM dopme,

— B (hopMe IIEKTPOHHOT'O IOKYMEHTA,

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3HMPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0ydJaronuxcsi.

3 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipn peanuzaumm yueOHOM pabOTHI IO OCBOEHUIO JAUCHUIUIMHBI «DPU3NYECKUIl
MIPAKTUKYM» UCIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUU:

— MH(POPMAITMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH;

— pobsIeMHOE 00yUEHHUE.

JlabopaTopHble 3aHATHS TPOBOJATCS B CHEIHUAIM3UPOBAHHBIX JabOpaTopusx Ha
71a00PaTOPHBIX YCTAHOBKAX MHAMBUIyaJIbHO WM TPYIIIaMU CTYIEHTOB U3 2 YEJIOBEK.

O dekTHBHOCTH y4eOHOM IEeATETBPHOCTH CTYJICHTOB OILIGHUBACTCS M0 O0aJIbHO-
PEeTHHIOBOM cHCcTEMe.

B yueGHOM mpoliecce UCHOIB3YIOTCS CIIEAYIOIINE AaKTUBHbIE 1 HHTEePAKTHUBHbIE (op-
MbI TIPOBEICHHS 3aHSATUN: JUCKYCCHs, MOMCKOBas Oecena, TBOpUYECKHME HMHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYalU, paboTa B MajbIX IpyIIax.

Jis nun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI IIPEyCMOTPEHA OpraHU3alus
KOHCYJIbTAIlMi C UCIIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

4 OneHo4HbIe CpeacTBa IJid TEKyIIEro KOHTPOJIA YCII€EBACEMOCTH U HpOMe)KyTO‘IHOﬁ
arrecranuun

4.1 @DoHJ O1LIEHOYHBIX CPEaACTB 1Jisl MPOBEACHUSA TEKYIIEI0 KOHTPOJIA
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Mexanuka
duznyeckue BeINYUHbI U UX U3MepeHust. CUCTEMbl eTUHULL.
Ompenenure NpUpoIy 3ByKa.
Urto Takoe BbICOTA 3ByKa?
UYro Takoe nntepdepenus u nudpakuus BoiH?
UTto Takoe cTOsSYre BOJIHBI?
Kakue cucreMsl oTcuera U cUCTEMbl KOOPIMHAT Bbl 3HaeTe?
Onucanue JBUKEHHS MaTE€pUATbHOM TOYKM B BEKTOPHOW U KOOPAWHATHOM
dbopme. Bektop mnepememenus. CkopocTb. YckopeHue. PaznoxeHue BeKkTopa IOJHOTO
YCKOpPEHHUs1 Ha HOPMaJIbHOE U TaHT'€HLIUAJIbHOE.

Nk =

8. Uro Takoe MpoMOJIbHBIE U TIONEPEUHbIE BOJIHBI, aMIUIMTYAa, ¢aza U CKOPOCTh
pacrpocTpaHeHUs BOJIHBI?

9. Yto Takoe BEKTOPHI YIII0BOM CKOPOCTU U YTJIIOBOTO YCKOPEHHUS?

10.  Yto Takoe MrHOBEHHas OCh BpallleHus?

11.  Onpenenure cuiry CTokca.

12.  Yrto Takoe 1000BOE CONPOTUBICHUE U TIObEMHASI cuja?

13.  Yrto Takoe BSI3KOCTh KUJIKOCTH?

14.  JlaiiTe onpeneneHue JaMUHAPHOTO U TypOYyJIEHTHOTO TEUEHHUS.

15. Yro Takoe unciio Pelinosnpaca?

16.  Cdopmynupyiite mpyUHIMII OTHOCUTEIbHOCTH ["anues.

17. [IpynunHa NOCTOSIHCTBA CKOPOCTH CBETA.

18.  Ompenenute cieacTue U3 npeodpasopanuit Jlopenna.

19. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. J[JIMHA NBIOKyIIErocs Tena. Temr xoaa
IBUKYLIMXCS YacoB. CI0KeHUE CKOPOCTEH.

20.  Cdopmynupyiite 3akoHbl bepHysm.

21.  CpoiicTBa KUAKOCTEN U Ta30B. 3aKOHBI THIpocTaTUKU. CTallMOHAPHOE JBUKEHHE
KHUJIKOCTU. Y paBHEHUE HEPA3PHIBHOCTH.

22. Cunbl u B3aumojelcTBus. YeTblpe Tuna B3aUMOJEUCTBUN M UX CPaBHUTENIbHAS
XapaKTepUCTHKA.

23.  Cdopmynupyiite 3akonsl HproToHa.

24, Jlebopmarusi  CIUIOIMIHBIX  cpel. Ympyras U ocTrarodyHas —jaedopmarus.
KonuuectBennas xapakrepuctuka nedopmanuii. 3akon I'yka, Moayns FOHra. Dueprust ynpyrux
nedopmariuii.

25. HennepupaneHple  Bpamarommuecs  CUCTEMbl  KoopawHar.  Kopuoiamcoso
yckopenue. Cuibl HHEpLIMK BO Bpalllarolleiics cucreMe KoopauHaT. HenHnepuuaneHas cuctema
KOOpJMHAT, CBA3aHHAsI C MOBEPXHOCTHIO 3EMIIH.

26. MowmeHT umiysnbca. MOMEHT Cuibl. Y paBHEHHE MOMEHTOB.

27.  MoMeHT cuibl, IeHCTBYIOIIEH Ha cucreMy. LleHTp macc. YpaBHEeHHE MOMEHTOB
JUIS CUCTEMBI MaTepUaIbHBIX TOUEK.

28.  2.0mpeneneHue HeuHepuuanbHbIX cucTeM. Cuiibl mHepuuu. HenHepuuanbHbie

CHUCTCMbI, JABHKYIIHUCCA HpHMOHHHCfIHO. HeBecomocTs. FpaBI/ITaHI/IOHHaﬂ N WHECPTHAsA MACCHI.
HpI/IHHI/IH OKBHUBAJICHTHOCTH.

29.  Baryxatouue konedanus. Jlorapupmuueckuit eKpeMEHT 3aTyXaHusl.

30.  Cucrema mMaTepHalbHBIX TOYeK. MIMITyIIbC cucTeMbl. MOMEHT MMITYJIbCA.

31.  PaGota cunbl. Kunetnueckas sneprusa. CunoBoe nose. PaboTta B moTeHIIMaIbHOM
ToJie.

32.  CnoxeHue nepneHIuKyIsipHbIX KoneOanuil. durypsl Jluccaxy.

33. Bekropnas nuarpamma. [Ipencrasienne konebanuii B KOMIUIEKCHOM (opme.

34.  CnoxeHue KojaebaHUl 0THOTO HanpaBieHus. buenus.
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35. CBsi3b cuJIbl ¢ MOTEHIMAIbHOM AHeprueil. HopMupoBka noTeHIIMAIBHON YHEPTUH.
DHeprusi B3auMOICUCTBUS.

36.  Maremaruueckasi CyIIHOCTh 3aKOHOB COXpaHEHHsI. 3aKOHbI COXPaHEHUS SHEPIHHU,
UMITYJIbCA 1 MOMEHTA UMITYJIbCa B HEPEJIATUBUCTCKOM CIIydae.

37.  Marematuueckuil U GpU3MUECKUNA MaSTHUKU.

38. O6mme cBeaeHust O KoyeOaHMSIX. YPaBHEHHUS TapMOHUYECKUX KOJICOAHMIA.
[MapmoHnyeckuit OCIUIUIATOP. DHEPTHs KOJIeOaHUH.

39.  CoorHouieHue Mexay wmaccod u sHeprueil. CBsi3b 3aKOHOB C CHUMMeETpuei
IIPOCTPAHCTBA U BPEMEHHU.

40.  3axoH BceMUpHOro TAroreHus. I'paBurannonHas 3ueprus. 3akonsl Kemepa.

41. 2.Cyxoe tpenue. Bszkoe tpenue. Tpenue kauenus. Pabora cun tpenus. SBieHue
3actos. SIBnenue 3anoca. Dopmyna Crokca.

42.  JIBWKeHUE Tena, 3aKpelUIEeHHOro B Touke. ['mpockombl. ['mpockonuueckuii
s dexr. [Ipeneccus u HyTammst OCu TUPOCKOIIA.

43. BriBenute ypaBHeHue Melepckoro.

44, BriBenure popmyiy [{nonkoBckoro.

45. OO0mwme cBeneHus O PEISITUBUCTCKOM JBWIKEHUS TEN TepeMeHHo# Macchl. Oomas
XapaKTepUCTHKA Pa3IMYHbIX BUJIOB PEaKTUBHbBIX JBUTATENEH.

46.  AHanoru nocTynaTeJbHOIO U BpPallaTeIbHOTO IBUKEHUSI.

47. .Kunernyeckas sHeprusi Bpamaromerocs: TBepaoro tena. Pabora u MOImHOCTH BO
BpallaTeIbHOM JABUKECHUU.

48. VYpaBHeHHE IBHKEHMS TBepaoro tena. Ilonstue o Tenzope uHepuuu. [naBHbIE
OCH U TJIaBHbIE MOMEHTbBI HHEPLIUH.

49.  Bromyxzaenuole kosneOanus Ilepexonnbiii pexum. AmmautynHas u o (as3oas

PE30HAHCHBIE KpUBBIE. JJOOPOTHOCTB.
50.Beluncienre MOMEHTa HHEPLIMA OTHOCUTENIBHO ocH. Teopema I'roirenca — Ll relinepa

MonexynsipHas ¢puznka

1. Onuiure TpocTeIy0 MOJIeNb BEIECTBA — UCaJIbHBIN ras.

2. Kakue ynporienus nenanuce npu BbiBojie OapomMeTpuieckoi (popmyibi?

3. Kax M0oxHO mprOIN3UTENBHO OLIEHUTh BBICOTY aTMOC(ephI?

4. OO0bsicHuTe U3MUECKUI CMBICH pactpenenenus bompimana.

5. KaxoB ¢usnueckuii cMbIcil QyHKINHU paclipeieaeH sl MOJIEKYJI IO CKOPOCTAM?

6. [IpuBeauTe mpUMephl UCIIOJIB30BaHUS BaKyyMa B TEXHUUYECKHX YCTPONUCTBAX.

7. B uém cymHocTh siBneHuil nepeHoca? KakoBbl OHM M IpHU KaKUX YCJIOBHUSAX
BO3HUKAIOT?

8. [Touemy muddy3us KUAKOCTEH MTPOUCXOAUT 3HAYUTEIHLHO MEICHHEE, YeM
muddysust razon?

9. Uro HazpiBatoT Ko3pdunrientom nuddysun (BI3KOCTH, TeIIonpoBoaHocT)? Ot
KaKHX [TapaMeTPOB OH 3aBUCUT JIJIs Ta30B?

10.  Kak BSI3KOCTb ra30B 3aBHCUT OT TEMIIEPATYPbI?

11.  ITouemy Tennoémkocts C, Ooinbiie Temnoémkoctu C,?

12. UTo mpOHMCXOIUT C TEMIIEPATYPOUl Tra3a, €CIM OH PACIIUPSIETCS MPU MOCTOSTHHOM
naBieHUn?

13. UTO mpoucXoauT ¢ TeMIIepaTypou ra3a, €CiIM OH PaCcIIMPsAETCS ainadaTHIeCKu?

14. B nu3enbHOM JBUTaTeie BO3IyX IOJBEPraercsi O4eHb CHUJIBHOMY U OBICTpOMY
cxarturo. Jliis gero 3To memaercs?

15. Kakne KOHCTpYyKIIMM  «BEYHBIX JIBUTATEIEH»  «CO3JaHbD» IO 3aKOHAM

MOJIEKYJISIpHOHN Qu3uku?
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16.  OObscHUTE  pazauuMe  HKCIEPUMEHTAJbHBIX  M30T€PM MU H30TEPM,
COOTBETCTBYIOIIMX ypaBHEeHHIO BaH-nep-Baanbca.

17. Kakyro )XuaKocTb MOKHO HAJIUTh B CTaKaH BBILIE €r0 Kpaép?

18. Ilowemy y Bcex BEHIECTB IIOBEPXHOCTHOE HATSHKEHUE YMEHBINACTCS C
yYBEJIMUEHUEM TeMIIepaTyphl?

19. Kunkue ymekapcTBa 4acTO OTMEPSIOT KalUIsIMU. SIBII€TCS JIM ATO JOCTATOYHO
TOYHOU Mepoii?

20.  Yto Takoe «OMMeTaD) U II€ OH IpUMEeHseTcs?

DNEeKTPUYECTBO U MAarHETU3M

1. Onektpuyeckoe mone. 3akoH Kyrona, moneBasi TpakToBKa 3akoHa Kymona,
HANPSKEHHOCTD 3JIEKTPUYECKOTO MOJIsl, IPUHIIUIT CYIEePIIO3ULIUH.

2. [ToHsTHE MOTOKA BEKTOPA HANPSKEHHOCTH AJIEKTpoCcTaThdeckoro nosd. Teopema
Octporpaackoro — 'aycca. @opMyIupoBKa U JOKA3aTENIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — 'aycca. @opmMyaupoBKa U IpUMEPHl IPUMEHEHUSI K
pacuery 3JeKTPOCTaTHUECKUX MOJIeH: MIIOCKOCTHU U 11apa.

4. [Torennman. IloTeHIMANBHBIA XapaKTep 3JIEKTPOCTATHYECKOrO IOJA, IOHITHE
MOTEHLIaja, pa3HOCTb [TOTEHIIUAJIOB.

5. [ToTeHnnan TouyeyHOro 3apsiia, BBIYUCICHHWE MOTEHIMala JJs CIy4yaeB IOJs,

co3aaBacMoro CHCTEMOM TOYCUHBIX 3apAA0B U IINIOCKMM KOHIACHCATOPOM; CBA3b MCKIY
HAIMpsPKCHHOCTBIO Y TIOTCHIMAJIOM.

6. DnekTpuyeckuit mumonb. [lone aumors.

7. DNeKTpUYECKUN AUIMOIb BO BHEIIHEM 3JIEKTPUUYECKOM I10JI€.

8. [IpoBomHMKM B 3yekTpocTatnyeckoM mnoje. [lone BHyTpM M Ha NOBEPXHOCTH
[IPOBOJHMKA.

9. ONEeKTPOEMKOCTb, KOHJEHCATOpbl, pacyeTr auiekrpoeMkoctu. CoenuHeHue
KOHJIEHCAaTOPOB.

10.  DOHeprusi 3JIEKTPUYECKOrO MOJIA. DHEprus 3apsyKEHHOrO MPOBOJAHMKA, SHEPrus
3apsSKEHHOI0 KOHAEHCATOPa, IHEPTHSI SJIEKTPUUECKOTO TOJIS.

1. JIMDIIEKTPUKN B JJEKTPUYECKOM moje. MoneKkyssipHas KapTHHA MOJSpU3ALUN
IUBJIEKTPUKA, BEJIMYMHBI, XapaKTEPU3YIOIIUE OISPU3ALNIO UIJIEKTPUKA.

12.  TlocrostHHBINA 3nekTpuyeckuid TokK. 3akoHbl Oma u Jhxoyns - Jlenna B

UHTETpanbHON U TuddepeHnmranbaoi popmax.

13.  IIpaBuia Kupxroda.

14. MarnuTtHOE 10JIe TOKOB B BakyyMme. IloHsiTme MarHMTHOro moss, 3akoH buo -
Capapa - Jlamnaca, pacueT BEKTOpa MarHMTHON MHIYKIUHU JJIsi KOHEYHOIO OTpe3Ka TOKa U
KpyroBOTr'0 TOKa.

15. Teopema 0 HUPKYJISIIUU BEKTOpPA MAarHUTHOW WHAYKIMH, BHUXPEBOM XapakTep
MarHUTHOTO TOJIsl, NPUMEHEHUE TEOpPEeMbl O LMPKYJSIUM K pacyeTy MarHUTHOIO IOJs B
COJIEHOU/[IE, BHYTPH MPSMOTO MPOBOIHUKA.

16. MarHuTHbeIiI MOMEHT KPYrOBOTO TOKAa. MAarHWTHBIM WO, IOJIE JUIIOJ,
MarHUTHBIN IUI0JIb BO BHEIIIHEM MarHUTHOM IOJI€.

17. JleficTBHE€ MarHUTHOTO TOJII HAa TOKU U 3apsaabl. [[pOBOJHUK B MarHUTHOM IIOJIE,
B3aUMOJICMCTBUE 2-X IPOBOJHUKOB C TOKOM.

18.  PabGora npu nepeMmeleHUH MPOBOJHHMKA C TOKOM B MAarHUTHOM IIOJI€, paMKa B
MarHMTHOM IOJI€.

19.  Cwuuna JlopeHna.

20.  DOnexrpomarautHas uHaykuus. Oneitel @apanes, npasuio Jlenma, popmyna s
OJC »nexTpoMarHUTHOW WHIYKIIMH, TPaKTOBKa MakcBeia SBJICHUS JJICKTPOMArHUTHON
MHAYKIHH.
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21.  Camoumnnykuus. HWuayktuBHOCTh, Qopmyna it IJC  camMOMHAYKIMH,
MCYE3HOBEHHE U YCTAHOBJICHHUE TOKA B LIETIH, COJEPKaIeH HHIYKTUBHOCTb.

22. [lepemeHHBII TOK. XapaKTepHUCTHKAa NEPEMEHHOIO TOKA, LEIb, COJAepIKalias
aKTUBHOE COIIPOTUBJIEHHUE, EMKOCTh U HHIYKTUBHOCTb, PE30HAHC HANPSKEHU.

23. MOUIHOCTH B IIENU EPEMEHHOTO TOKA.

24.  Dnexrtpuueckue kosuebdanus. MeanbHbli KojieOaTeNbHbIM KOHTYP.

25.  Bousnbl. PacnpocTpaHeHue BOJIH, ypaBHEHHE IJIOCKOW U cepuyecKoil BOJIH,
(azoBasi CKOPOCTh, BOJJHOBOE YpaBHEHHUE.

26. DnexkTpoMarHuTHble BOJIHBIL. TOK cMmemieHus, ypaBHeHHMe MakcBemia U uX
(bu3nyecKuil CMbICI, BHIBOJI BOJTHOBOI'O YpaBHEHUS U3 ypaBHEHUI MakcBena.

27.  CpoicTBa 3J€KTPOMAarHUTHBIX BOJIH.

28.  MaruuTtHoe moje B BeulecTBe. Bekrop HamarHuuuBaHus. OCHOBHBIE 3aKOHBI
MarHMTHOTI'O TI0JI€ B BEIIECTBE.

20. [Ipupona 3MeKTpUYECKOro TOKa B METAJJIAX M MOJIYIIPOBOJHUKAX.

30. DNEeKTPUYECKUE SBJICHHS B KOHTAKTaX.

31.  Tepmosnekrpuuectso. SBienus [lensrhe u TomcoHa.

32. KonebaHus npu HATMYUU 3aTyXaHUS.

33. Pe3oHaHC TOKOB B 1IeNU IEPEMEHHOTO TOKA.

Orntuka
1. B uem 3akmrouaercst 3aK0H MpeTOMIICHHS cBeTa?
2. OT yero  3aBUCUT  BeJIMYMHA  KaXyIIEerocs  MOJHATUA  IpeaMeTa,

paccMaTpuBaeMoro 4epe3 CTeKo?

3. Uto Ha3bpIBaeTCs MpeieIbHbIM YIIIOM MTOJHOTO BHYTPEHHETO OTPaXEHUS?

4. Kaxk 3aBucuT mokasaresnp MpeaoMIIeHUs pacTBOPa OT KOHIIEHTpAIuu?

5. Kaxk ycTpoena 3putensHas TpyOa?

6. Uro Ha3bpIBaeTCs yBEIMYEHUEM ONTUYECKON TPYyObI?

7. UYro Ha3bIBaeTcs 10JIeM 3peHus TpyObI?

8. Uewm otnuyaetcs 3putenbHas Tpy6a Kemnepa ot TpyOsr [anwmes?

9. Uro Takoe aneprypHas aquadparma?

10.  Yro Takoe yucioBas aneprypa?

I1. B uem 3akmrouaercs ycioBue CHHYCOB?

12. Uewm oTnuyaeTcst amoxpomar oT axpomara?

13. KakoBo ycTpoiCTBO OKYJISIpHOTO MUKpOMETpa?

14. B gem cocTourt siBinenune uaTEpPEpeHIINN CBETA?

15. JaiiTe onpenenenne nHTEpEpEeHIINHN.

16.  Kakue BonHBI Ha3bIBaloTCs KorepeHTHbIMU? Kak Qopmynupyrorcs yclioBus
KOT'€pEHTHOCTH JIBYX BOJIH.

17. Kak BblumcnseTrcs cymMMapHas HMHTEHCHMBHOCTb IIPM  HAJIOXKEHUU  JIBYX
MOHOXPOMAaTHYECKHUX BOJIH OJIMHAKOBOM YaCTOTHI, MOJIIPU30BAHHBIX B OJJHOU MJIOCKOCTHU?

18. [Ipn Kakmx yCIOBHSIX BO3HHKAIOT M KaK pPACCUMTHIBAIOTCS mMIin M max
MHTEHCUBHOCTHU IIPU UHTEP(PEPEHIIUH IBYX BOJIH?

19. [TocTpoiite xox myuelr B cxeme FOHra, paccumTaTh pa3HOCTh Xofa Jyded M
UIMPUHY UHTEPPEPEHLNOHHON TOJIOCHI.

20. [Toctpoiite xon nyuelr B 6unpuzme dpenens, BoiBeauTe (HOPMYIIBI Ul pacyeTa
LIUPUHBI UHTEPPEPEHIMOHHOMN MOJI0CH U MAKCUMAJILHOTO YUCIIa HHTEP(EPEHIIMOHHBIX MOJIOC.

21. [IpuBenure ontuyeckyro cxemy wuHTephepoMerpa MalKenbCcoH, OOBSCHUTE
IIPUHLMII €r0 JEHUCTBHUS.

22. Jy1s1 4ero uCoab3yr0TCs HHTEPPEPOMETPHI?

23. B uewm 3akmiouaercs npuniun ['toiirenca - ®penens?
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24.  Yewm ornuuaercs audpakuuu Openens ot audpakuuu Opaynrodepa?

25. Kak ¢opmynupyercs ycimoBre BO3ZHUKHOBEHUS MaKCUMyMOB U MHUHMMYMOB IIPH
TU(PaKIIKU CBETA HA IIEu?

26.  Kak BinusieT mMpHUHA e Ha AUPPAKIIMOHHYIO KapTUHY?

27. Kak mnocTpouTh BEKTOPHYIO JuarpaMMy JUisl ONPEIENICHUH  aMILTUTY/IbI
KoJieOaHui B cirydae AUPPAKIUA OT MIeTu?

28.  Uto mpexacraBmsier co0oil nudpakmuoHHAsS pemeTka, JaTh ONpeeIcHHe

mapaMeTpoB, XapaKTepu3yroIux AUGPaKIUOHHYIO pemeTky?  (MOCTOSHHAs, TepUo,
paszpelaronias ClocoOOHOCTb, YIJI0Basi ¥ JTMHEHHAsI TUCTIEpCHs).

29.  Kak BbIsguT audpakUyMoHHAsE KapTuHA Npu Audpaxnuu Ha pewetke? Jlateb
KaueCTBEHHOE U KOJINYECTBEHHOE ONKCAHUE.

30. Kaxkas cBsi3b cymiecTByeT Mexy audpaxiyeid 1 uatepdepeHIueii?

31.  Kakoii cBeT Ha3bIBaeTCs MIOCKOMOISIPU30BAHHBIM?

32. B uém cocTowuT siBjIeHHE TBOMHOTO JTy4eTpPEIOMIICHUS ?

33. Yo Takoe onTuyeckas och?

34. Kaxkue miaockocT B KpuCTaUie Ha3bIBAIOT TJIABHBIMU?

35.  ITloyemMy MHTEHCHBHOCTH CBETa MPONOPLHOHAIbHA KBAJpaTy aMILIUTY/bl BEKTOpPa
E?

36.  Kak popmynupyertcs 3akon bproctepa?

37. Kaxkue cymecTByrOT crioco0bI MOTyUeHUS MTOCKOMOJIIPU30BaHHOTO CBETA?

38. Kaxkue BemecTBa Ha3pIBAIOTCS ONMTUYECKA AKTUBHBIMU?

39.  UYem orau4aeTrcs OJUIMOTUYECKHM  IOJSIPU30BAHHBIM  CBET OT  JIMHEHHO
MOJIIPU30BAaHHOTO?

40. Kak wsroraBnuBaercs npusmMa Hukonss u B 4eM 3aKIHO4YaeTcs MNPUHIMI €€
paboThI?

41.  Kakue marepualibl IPUMEHSIOTCS JJIs1 U3TOTOBJICHUS MOJIIPOUIOB?

42.  Kakue KpucTaibl Ha3bIBAlOTCA MOJIOXKUTEIbHBIMU, a KaKUe — OTPULIATEIIbHBIMU?

43.  Yem ornuyaercs CHEKTpalibHas CBETUMOCTD TeJla OT UHTErpaibHON?

44.  Yto HazbpiBaeTcs KOADPHUIIMEHTOM MOTIOMIEHUS Tea?

45.  Kakoe Teno Ha3pIBaeTCs aOCOIOTHO YEPHBIM U KaKO€ cepbIM?

46. B uem cytb 3akoHa Kupxroda?

47. N3noxuTe nepBelil 1 BTOPOU 3aKOHbI BuHa.

48.  Kak dopmynupyercs 3akoH Credhana—bonpiiMana nasi aGCONIOTHO YEPHOTO M

ceporo ten?
49. [IpuBenure dhopmyny Ilmanka, ONMMCHIBAIONIYIO M3Ty4Ye€HHUE aOCOIIOTHO YEPHOTO

Tena.

50.  Kakue 3akOHBI MOTYT OBITH IOJIOXEHBI B OCHOBY OECKOHTAaKTHOTO HM3MEpPEHUs
TeMIIepaTypsbl TEN?

51.  Yro Takoe spkocTh Tena? Kak cBs3aHbl SPKOCTb U CBETUMOCTh?

52.  Kakue Tena HazpiBaroTcs jambepToBckumu? Kak 3ByunT 3akon JlamGepra?

53. B uém 3akmouaeTcs sBJI€HHE BHYTpeHHero ¢orordpdexkra? B  kakux
(bOoTOPUEMHHKAX OHO UCTIONB3YETCS.

54. B uewm 3akmrouaetcs sSBIICHHE BEHTHIIBHOTO (poTtodddexra?

55.  Kaxkosa cyTh 3akoHOB (poTodddexra?

56.  Kak dopmynupyercs ypaBHenune DitHmTeHa st potodpdexra?

57.  Uro Ha3pIiBaeTCs pabOTON BBIXO/IA AJIEKTPOHA U3 MeTaylia?

58. M3 Kakux yYacTKOB COCTOMT BOJIbTAMIIEpHAs XapPAaKTEPUCTHKA BAaKyyMHOTO
¢dotornemenTa?

59.  UYro moHMMAIOT MO KpacHOU rpanutiet potodddexra?

60.  UYro moOHUMAIOT MO TEPMHUHOM 33/ICPKUBAOIIECE HAMPSHKEHNE?
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AtomHas pu3uka

1. KakoB uzudeckuii cMpIc uncen m U n B 00001eHHo# dpopmyre baasmepa?

2. KakoBbI [UIMHBI BOJIH CaMbIX KOPOTKOBOJHOBOM W JIJTMHHOBOJHOBOHM JIMHHUK CEpUU
[Namena?

3. KaxkoBa mymHa BOJTHBI, COOTBETCTBYIOMIAs IpaHuIle cepun baipmepa?

4. KaxkoBa wactora ronoBHo# maun cepuun Jlaiimana?

5. ATOMBI BOIOPOJa HAXOJATCS B COCTOSIHUU € 7 = 5. CKOJNBKO JTUHUI COIEPKUT €ro
CHEKTp U3JTy4yeHus?

6. B yem cocTout cyTh KOMOMHAIIMOHHOTO NpuHIMNa Putna?

7. Hcnonb3ys KOMOMHALIMOHHBIA MPUHLIKII, TOKAKUTE Ha OJHOM M3 IPUMEPOB, KaK
MOHO ITOJIYYUTh 4acTOTY JJII BTOPOM JJIMHHOBOJIHOBOM JIMHUM cepuH [lameHa.

8. KaxkoBb1 paznmuuuns mexy Mmojensio aroma Pesepdopaa u reopueit bopa?

0. [Touemy wmoxmens artoma Pesepdopna HecoBMecTHMa ¢ TPEICTABICHUSIMH
KJIAaCCUYECKON (U3UKU?

10.  PazpsachHute cMmbici noctynaroB bopa. Kak ¢ ux mnomompio OOBSICHUTH
JTUHEWYATHIM CIIEKTP aToMa Bojopozaa?

1. Hcxons u3 teopunm bopa, omnpenenure CKOpPOCTb JBHXKEHMS JJIEKTPOHA HaA
IIPOU3BOJIBHOM 3HEPreTHYECKOM YPOBHE.

12. Onpenenure MakCUMalbHYIO JJIMHY BOJIHBI CBETa, INPU KOTOPOMl BO3MOXKHA
MOHU3ALMS aTOMA BOJOPOJA, HAXOAAIIETOCS B OCHOBHOM COCTOSIHHH.

13.  Kakyto snepruio (B 3B) nomkeH umers GpOTOH, 4TOOBI EPEBECTH aTOM BOJOPO/Ia
13 OCHOBHOI'O COCTOSIHUS B COCTOSIHUE € 1 = 57

14.  CpaBuuTe TIepBbIii 6OPOBCKHIT paguyc I aToMa Bogopoza 1 s He'.

15. B yewm 3akitoyaroTcs NpoTUBOpPEUHs U HEAOCTATKU Teopuu aroma bopa?

16. B uem cymHocTh onbitoB ®panka u ['epra?

17. Kakne oCHOBHBIE BBIBOJBI MOKHO CENAaTh HAa OCHOBaHMM onbITOB DpaHka u
I'epua?

18. [Ipn kakoMm yckopstolieMm MoTeHIuane OyAeT HaOJoJaThCs pPE3KOe IaJeHUe
aHOJHOTO TOKa B omnbITax Ppanka u ['epua, ecau TpyOKy 3aMl0JIHUTH aTOMAapPHBIM BOJIOPOAOM?

19. OObscHUTE, HA KaKUX y4acTKax BOJIbTAMIIEPHON XapaKTEPUCTHKH UMEIOT MECTO
YIPYTH€ U Ha KaKUX — HEYNPYTHE CTOJIKHOBEHHUS 2JIEKTPOHOB C ATOMaMH.

20. B uyem 3axirodaercs CTaTUCTUYECKask MHTEpPIIpEeTalrs BOJIHOBON QpyHKumnnu?

21. Jliig kakux yactuil cupasenauBo ypasHenue Llpeaunrepa?

22. [Touemy ypasuenue lllpenunrepa chopmypoBaHo Kak BOJHOBOE YpaBHEHHE?

23.  3amumuTe BpPEeMEHHOE W crauuoHapHoe ypaBHeHus Ilpenunrepa u
MIPOAHAIU3UPYUTE UX.

24.  CosepuuuTe nepexoj OT BpeMeHHOro ypaBHeHus llIpenunrepa Kk cTaliliOHapHOMY.

25.  3anumuTe OJHOMEPHOE BPEMEHHOE M cTanuoHapHoe ypaBHeHus lllpeaunrepa u
MIPOAHAIU3UPYUTE UX.

26. 3anuiuTe BpeMEHHOE U cTalroHapHoe ypaBHeHus lllpenunrepa B onepatopHoit
¢dbopMe u npoaHaIM3UPYUTE UX.

27. Kakoii BbIBOJ MOKHO cienaTh, CpaBHHUB cTaliioHapHoe ypaBHeHue [lIpeaunrepa c

ypaBHEHHEM JIsl COOCTBEHHBIX 3HaYEHUI U COOCTBEHHBIX (DYHKIMN?
28.  Uto MoxHO cKka3ath 00 onepaTtopHoi hopme ypaBuenus [lpeaunarepa?

29. Kaxkas yactuia ssisieTcss cBOOOIHOI?

30.  IlokaxkuTe, YTO OHHEPreTHUECKUH CHEKTP CBOOOJHO JBMXKYLICHCS YacCTHIIbI
SIBJISICTCS] HENIPEPHIBHBIM.

31. Haiimure coOCTBEHHBIE 3HAYEHHWS OHEPTMM YaCTUIBI B  OJHOMEPHOM

IIOTCHITUAILHOM SIME» C OECKOHEYHO BEICOKMMM «CTECHKAMID».
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32. KakoBa HammeHbIllasi 3HEPTUs YaCTUIBl B «IOTEHIHAIBHON sSIME» ¢ OECKOHEUHO
BBICOKMMH «CTEHKaMU»?

33. OOBsicHUTE, TMOYEMYy HAWHU3IIEE COCTOSHHUE OCIIIIIATOpAa HE MOXET 00J1anaTh
HYJIEBOU dHEpIrUei.

34.  Kakumu cBOicTBaMH MUKpPOYACTHUI O0OYCIIOBJIEH TyHHEIbHBINA 3 deKT?

35.  3Banummre crauumoHapHoe ypaBHeHue Illpenunrepa st BOAOPOAONOA0OHOMN
cuctemsbl. [IpuBenuTe npumepsbl BOJOPOI0NOI00HBIX CUCTEM.

36. [Touemy Hanbosee MOAXOASILEH KOOPAMHATHON CUCTEMOI ISl pACCMOTPEHHSI aToMa

Bojiopoa sBisieTcst cepudeckas? [IpoananmsupyiTe (KaueCTBEHHO) X0 PEIICHHSI CTallMOHAPHOTO
ypaBHeHust Llpenunrepa nist aroma Bojgopoja B cdepuueckux KoopauHarax. Kakue BbIBOJIBI
CIIE/IyIOT U3 €r0 pelIeHus?

37. 3anuiuTe CcOOCTBEHHBbIE 3HAUEHMsI SHEPrUM OJJIEKTPOHA B aTOME BOJOPOJA,
ornpenenseMble pemeHueM ypaBHeHus llpenuurepa, m npoaHanusupyire ux. B ywem ommune n
CXOJICTBO C pe3yJibTaTaMu Teopuun bopa?

38. Kakue BenuuuHbI U1 SJIEKTPOHA B aTOME ONPENAEIIEHBI, €CIIM N3BECTHBI KBAHTOBBIE
yucia n, [ u m;?

39.  Tloyemy KBaHTOBas ME€XaHHMKa HE HCIOJb3YyeT MPEACTaBIECHUE 00 3JIEKTPOHHBIX
opburax? UTto xapakTepu3yroT KBaHTOBBIE UKcia 1, [ v m;?

40.  Kakue BeIMUYMHBI, XapaKTEPU3YIOLIUE AIEKTPOH B aTOME BOJIOPOA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOLIUE (POPMYJIBL.

41.  IlpencraBbTe CUMBOJMYECKYIO 3alUCh 3JIEKTPOHOB B COCTOAHUAX c: 1) n =3,/
=0,1,2;2yn=4,1=2;3)n=2,1=1.

42. KakoB ¢usmnueckuii cMpICa pacnpeneiieHds TUIOTHOCTH 3apsiia B 3JIEKTPOHHOM
obuake?

43.  Cdopmynupyiite mpaBuia otdoopa s OpOUTAIBHOTO M MAarHUTHOTO KBAaHTOBBIX
yuces. Beerna i onu BoinonHsA0TcA? Kak MOXET U3MEHSTHCS II1aBHOE KBAHTOBOE YUCIIO?

44.  Kakue nepexo/pl cooTBeTCTBYIOT cepui [lamena? Mcnonp3yiiTe CHUMBOINYECKYIO
3aIMCh COCTOSIHUM.

45.  KakoB KBaHTOBO-MEXaHUYECKHUI CMBICII [IEPBOr0 OOPOBCKOTO pajuyca?

46. B 1uem otimume BBIBOJOB KBAaHTOBOM MEXaHUKH U Teopuun bopa s 1s-coctosHus
3JIEKTPOHA B aTOMe Bojopoaa’?

47.  DJeKTpOH B aTOME€ BOJOpoja HaxoAauTcs B ls-coctosstHuu. Onpenenure Haubosee
BEPOSITHOE PACCTOSIHUE JIEKTPOHA OT si/ipa.

48. B ueM (u3mueckuil CMbICI MOCTOSHHOM paauoakTHUBHOro pacnaga? Kak MoxHO

MPUATH K BBIBOAY, YTO PAJMOAKTHBHBIE CBOWMCTBA JJIEMEHTa OOYCIIOBJICHBI CTPYKTYpPOH €ro
saapa? MOXXHO M yKa3aTh, KakHe siipa W KOTJIa paclaayTcs B PaadOaKTUBHOM OOpasie 3a
paccmatpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U y/I€JIbHasl aKTUBHOCTD IpernapaTa?

50. Kakue  xapakTepucTUKM  pagMOAKTHBHOIO  paclajaa  ONpEAENsioT  €ro
MHTEHCUBHOCTb?

51.  Hapucyiitre rpaduk 3aBucuMocTd In 4 (4 — aKkTUBHOCTbH IpernapaTa) OT BPEMEHHU.
Kaxue nannpie MOTYT OBITh U3 HETO MOJIyYEHBI?

52. Kak 1 BO CKOJIBKO pa3 M3MEHUTCA YHUCIO SIEp PaJuOaKTHBHOIO BEIIECTBA 3a
BpeMsi, paBHOE JIByM IepuoiaM nojrypacnaaa?

53.  Kak (110 kakoMy 3aKOHY) U3MEHSETCSl CO BpEMEHEM aKTUBHOCTh HYK/IH a7

54.  Belpazure cpenHee BpeMs KHU3HU PaJUOAKTHBHOIO SApa dYepe3 IMOCTOSHHYIO
PaZMoOaKTUBHOTO pacnaja.

55. UYro npomoKUTENbHEE — YETBIPE IIEpUoJa MOJypaclana WIA TPU CPEIHUX

BPEMEHH JKU3HU PaIMOAKTUBHOTO sijipa?
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56.  Kakas mons HyKJIHJa pactafercs Ha MPOTSHKSHUH JIBYX CPEIHHUX BPEMEH KU3HU
PaIMOAKTUBHOTO sipa’?

57.  KakoBO COOTHOIIEHHE MEXAY CPEAHUM BPEMEHEM JKH3HHU PATHOAKTHBHOTO SIpa
Y TIEPHOJIOM ToJTypacmana’?

58. Kakag noms Ha4aapHOrO KOJIMYECTBA PAJMOAKTUBHOIO M30TONA PACHaIeTCA 3a
BpEMsl, paBHOE CpEAHEN MPOJOJIKUTENbHOCTH AKU3HU 3TOr0 U30TOMa?

59. Kak wn3MeHuTCs HHEpPrus HCIYCKaeMbIX O-9acTHUI] C YBEJIWYEHUEM I1€pUOaa
noytypacmnaja pagaoakTUBHOTO 3eMeHnTa? OTBeT 000CHYHTE.

60.  Kak 00bSICHUTH OrpOMHOE pa3jinyure B Mepuoiax Moaypacnaaa o-pajinoaKkTUBHBIX
sep?

61. HaOmromaercsa nu paguoakTHBHBIA pacnaj CBOOOAHBIX HPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXXHO OTJIMYUTH [3-3JE€KTPOHBI OT 3JIEKTPOHOB KOHBEPCUU?

63.  Uro n€XHUT B OCHOBE METOJOB HAOJIOJEHHUS M PETUCTPALUU PaJUOAKTUBHBIX
U3ITy4eHui?

64. KakoB npuHUMII JCHCTBHS  MOJYNPOBOAHUKOBOrO  cyeTunka? B uem
MIPEUMYIIECTBO UCIIOIB30BAaHUS TBEPIOM Cpeibl IO CPABHEHMIO C ra3om?

65. B ueM cXOACTBO U pa3jinyue 3JIEKTPOHHBIX U TPEKOBBIX AETEKTOPOB?

66.  Kakue BO3MOKHOCTH ISl UCCIIEIOBAHUS OTKPBIBAIOTCS MPHU MOMEIIEHUN KaMepbl
Bunbscona B MaruutHoe mnose?

67.  IlpuBenuTte, MOSICHUB, OCHOBHbBIE XapaKTEPUCTUKH JETEKTOPOB.

68. JlaliTe XapakTEpUCTUKY SIBICHHS, JICKAIIETO B OCHOBE PabOThI YEPEHKOBCKOTO
CUETYHKA.

69. B ueM cXOICTBO U pa3Ivnyue BUIbCOHOBCKON U AP Py3UOHHON Kamep?

70. Kak B uepeHKOBCKOM CUETUYHKE MOXKHO Pa3AeIUTh YaCTHUIIbI IO MaccaM?

71. UeM nydile perucTpupoBaTh BBICOKOIHEPTETUYHBIE MHKPOYACTHIBI: KaMepou
Bunbscona nnm ny3sipbkoBoit kamepoid? [Touemy?

72.  Kakue U3 NpPHUBENEHHBIX CYETUYUKOB MOIVIM Obl ObITh OOBEAMHEHBI EAUHBIM
Ha3BaHMEM «Ta30pa3psiAHbIE CUCTUUKN»?

73. B ueMm 0oOLIHOCTH U pa3inyhe BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  lloyemy nponopuuOHaJNbHAs KaMepa OJHOBPEMEHHO BBIMONHIET (yHKUUU
TPEKOBOIO JIeTeKTOopa’?

75. B kakux TpeKOBBIX JETEKTOpax IpPH MNPOYMX PABHBIX YCIOBUSAX JIMHA TpEKa
camas kopoTkas? [Touemy?

76.  MoOXHO JIM C TOMONIbIO CYETUUKOB [elirepa—Mrioiiepa H3MEPSTh HHEPrHUIO

gactuil? [louemy?
4.2 ®oH/I OLIEHOYHBIX CPEACTB /IS MPOBeeHHs MPOMEKYTOUHOMH aTTeCTAMI

OueHouyHbIE CpPEACTBA JUISl WHBAJIUAOB M JUI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbSl BBIOUPAIOTCS C YYETOM MX MHAUBUAYAIbHBIX CUXO()U3NUECKUX OCOOCHHOCTEH.

— Opu HEoOXOOUMOCTH HHBaJIMAAM MU JIMLAM C OrPAHUYEHHBIMU BO3MOXKHOCTSIMHU
310POBbS IPENOCTABISECTCA JOMOJHUTEIBHOE BPEMS IS IOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU NPOBEJICHUU MPOLIETypPbl OLICHUBAHUS PE3yJIbTaTOB 00YUEHUS MHBAIMJIOB U JIULL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbS NPEAYCMATPUBAECTCS UCIIOJIB30BAHNE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— [IpU HEOOXOAMMOCTH AJIs1 00YYarOIIMXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI
U UHBAJUAOB IIpPOLIEAypa OLICHUBAHMS PE3yJbTATOB OOYYEHMsS] MO JUCHUIUIMHE MOXET
IIPOBOJIUTHCS] B HECKOJIBKO ATAIOB.
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[Ipouenypa oueHuBaHusl pe3yJbTaTOB OOY4YEHMs] MHBAJIUAOB U JIMI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMIUIMHE (MOAYJII0) MpeaycMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 370POBbS W BOCIIPUSATHS
uH(popMaluu:

Jlist mun ¢ HapyIeHUSIMU 3pEHUS:

— B IIe4YaTHOU (popMe yBEIMUEHHBIM LIPUPTOM,

— B (hopMe IIEKTPOHHOT'O JOKYMEHTA.

Jist mun ¢ HapyLIeHUsIMH ClTyXa:

— B Ie4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jlist mui ¢ HapyLIeHUsIMU ONIOPHO-JBUTaTEILHOTO arapara:

— B I1e4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JlaHHbIil TepedYeHb MOXKEeT OBbITh KOHKPETHU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0ydJaronmxcsi.

5 IlepeyeHb OCHOBHOM M 1ONOJHHUTEJIbHON YUeOHOH JIUTEPATYPbI, HEO0OX0AUMOM 1151
OCBOCHUS AMCUUIIMHBI (MOAYJIs1)
5.1 OcHoBHasi 1uTeparypa

Mexanuka

1. Uponos, N.E. Mexannka. OcHOBHBIE 3aKOHBI [DIEKTPOHHBIA pecypc| : yueo.
nocobue — DnekTpoH. naH. — MockBa : U3narensctBo "Jlaboparopus 3nanmit", 2017. — 312
c. — Pexum gocryna: https://e.lanbook.com/book/94115

2. AnemkeBud, B.A. Kypc ob6meit ¢pusuku. Mexanuka [DneKTpoHHBIN pecypce] :
yue6. mocoobue / B.A. AnemxeBuu, JI.I'. Jlenenko, B.A. KapaBaeB. — DnekTpoH. maH. —
Mocksa : ®usmatiut, 2011. — 469 c. — Pexum nocryna: https://e.lanbook.com/book/2384

3. bytuxos, E.M. ®usuka: Mexanuka [DneKTpoHHBIN pecypc] : yueb. mocobue /
EW. bytuxos, A.C. KonagparbeB. — DnektpoH. naH. — Mocksa : @usmatiur, 2008. — 352 c.
— Pexxum goctyna: https://e.lanbook.com/book/2128

4. Kamamnukos, H.I1. OcHoBbl pusuku: B 2 1. Tom 1 [DnekTpoHHbIH pecypc] : yueo.
/ H.II. KanamnukoB, M.A. CMmoHnablpeB. — OnekTpoH. naH. — MockBa : M3parenabcTBo
"Jlabopartopus 3Hanuit", 2017. — 545 c. — Pexxum pocrtyna: https://e.lanbook.com/book/94088

5. I'punkpyr, M.C. JIabopaTopHbIif NpakTUKYM 10 (u3KKe [DIeKTpOHHBIN pecypc] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — Onektpos. naH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 ¢. — Pexxum noctyma: https://e.lanbook.com/book/3811

6. CagenneB, 1.B. CoopHUK BOMPOCOB U 3a7a4 Mo 00mei (usuke [DIeKTPOHHBINA
pecype] : yueb. mocobue — DnektpoH. gaH. — Canxkr-IletepOypr : Jlanp, 2016. — 292 ¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

MonekymspHaas Gpu3nka

1. Kyxa, Muxaun AunekcanapoBuy MonekynspHas ¢Gu3MKa: TEKCTbl JIEKIUI
/M.A. Kyxa; M-Bo oOpa3zoBanus u Hayku Poc. @enepanun, Kybanckuii roc. yH-T -Kpacnonap:
[Kyb6anckuii rocynapctBensblil ynusepcurer], 2011.

2. Uponos, U.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI [ DIEKTPOHHBIN pecypc]
: yueb. nmocobue — OnekTpoH. naH. — Mocksa : M3aarenscTBo "JlabopaTtopus 3Hanwuit", 2015.
— 210 ¢. — Pexxum noctymna: https://e.lanbook.com/book/84090

3. Anemkesud, B.A. Kypc oOmeit pusuku. MonekynsipHas ¢puzuka [Di1eKTpOHHbII
pecype] : yueb. — DnekTpoH. maH. — Mocksa : @usmariur, 2016. — 312 c. — Pexum
nocrymna: https://e.lanbook.com/book/91145
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4. byrtukos, E.W. ®uszuka: CtpoeHue u CBOMCTBA BEIIECTBA [DJIEKTPOHHBIN pecypc]|
: yue6. / E.M. byrukoB, A.C. KonmpateeB, B.M. VY3nun. — Onektpon. ngaH. — Mocksa :
®dusmarnut, 2010. — 336 ¢. — Pexxum noctyma: https://e.lanbook.com/book/2127

5. I'punkpyr, M.C. JIaGopaTopHbIif NpakTUKYM 10 (u3KKe [DIEKTpOHHBIN pecypc] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — Onektpos. naH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 c¢. — Pexxum noctyma: https://e.lanbook.com/book/3811

6. CagenneB, 1.B. CoopHUK BOMPOCOB U 3a7a4 Mo 00mei (pusuke [DIeKTPOHHBINA
pecype] : yueb. mocobne — DnektpoH. aaH. — Canxkr-IletepOypr : Jlanp, 2016. — 292 ¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

DNEeKTPUYECTBO U MAarHETU3M
1. CuByxwun, [[.B. Obmuii kypc ¢usuku. Yuebd. mocobue: [ns Byzos. B 5 1. T.III.

DNEeKTpUYEeCTBO [DIEKTPOHHBIA pecypc]| : yuebd. mocobue — InekTpoH. naH. — Mocksa :
®usmarnur, 2015. — 656 ¢. — Pexxum noctyma: https://e.lanbook.com/book/72015

2. AnemkeBud, B.A. DOnexkrpomarnetusm [DNEKTPOHHBIM pecypc] : yued. —
OnektpoH. nmaH. — MockBa : Ousmariur, 2014. — 404 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/59683

3. I'punkpyr, M.C. JIaGopaTopHbIif NpakTUKYM 10 (u3KKe [DIeKTpOHHBIN pecypc] :

yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — Onektpod. naH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 c¢. — Pexxum moctyma: https://e.lanbook.com/book/3811

4. CagenneB, 1.B. CoopHUK BOMPOCOB U 3a7a4 Mo 00mei (usuke [DIeKTPOHHBIN
pecype] : yueb. mocobne — DnektpoH. gaH. — Canxkr-IletepOypr : Jlanp, 2016. — 292 ¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

Onrtuka
1. Hponos, U.E. BomnoBeie mpoueccel. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIA pecypc] :
yue0. nocodbue — DneKTpoH. 1aH. — Mocksa : M3parensctBo "Jlabopatopus 3nanuit", 2015. —
265 c. — Pexum gocrtyma: https://e.lanbook.com/book/66334
2. Jlanac6epr, I'.C. Onrtuka [31eKTpoHHBIN pecypc] : yued. mocodrue — DIEKTPOH. JaH.
— Mockaa : ®uzmatiur, 2010. — 848 ¢. — Pexxum moctyma: https://e.lanbook.com/book/2238
3. AnemkeBuy, B.A. Kypc o6meit pusuku. Ontrka [IaeKTpoHHBINA pecypc] : yued. —

OnektpoH. nmaH. — MockBa : Ousmariur, 2011. — 320 c¢. — Pexum pocryna:
https://e.lanbook.com/book/2098

4. bytuxo, E.M. Ontuka [DnekTpoHHBIN pecypc] : yued. mocodue — DIEeKTpOH.
nan. —  Cankr-Ilerepoypr : Jlamp, 2012. — 608 c. — Pexum pocryna:

https://e.lanbook.com/book/2764

['punkpyr, M.C. JIabopaTopHblil MpakTUKyM MO ¢u3MKe [DIEKTPOHHBIN pecypc] : yueb.
nocobue / M.C. I'punkpyr, A.A. Bakymiok. — Onekrpos. gan. — Cankt-IlerepOypr : Jlans,
2012. — 480 c¢. — Pexxum noctyma: https://e.lanbook.com/book/3811

2. Cagennes, U.B. COopHHUK BOMPOCOB U 3a7a4 1o o0miei pusuke [DIeKTpOHHBINA
pecype] : yueb. mocobne — DnektpoH. aaH. — Canxkr-IletepOypr : Jlanp, 2016. — 292 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/71766

AToMHas U sinepHas pu3nka
1. bapxo A.Il., opomr B.C., JIsicenko B.E., Hukutun B.A., TIpoxopor B.II.,
XotusHekas E.b. Atomuas ¢usuka: yuebHo-meroanueckoe nocodue.— Kpacnonap: KybGanckuit
roc. yH-T, 2016.
2. Mnonbckuii, 2.B. Atomnas ¢usuka. Tom 1. BBenenue B atromHyro (U3HKY
[DnexTponHbIi pecypc] : yued. — DnektpoH. gaH. — Cankt-IletepOypr : Jlanp, 2010. — 560 c.
— Pexum gocrtyna: https://e.lanbook.com/book/442
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3. nonbckuii, 2.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOM MEXaHUKHU U
CTPOCHHUE IEKTPOHHON 000JIOUKH aToMa [DIeKTPOHHBIA pecypc] : yued. — DIeKTpOH. TaH. —
Cankrt-IlerepOypr : Jlanb, 2010. — 448 c. — Pexum nocryna: https://e.lanbook.com/book/443

4. bynkep, JI. Atomuas ¢wusuka [DnexkTpoHHBIA pecypc| : yueb. mocodue / [l.
bynkep, . Kum6emn, JI. JleMwins. — DnekTpoH. nan. — Mocksa : @usmatiut, 2010. — 396
c. — Pexum gocrtyna: https://e.lanbook.com/book/48253

5. Uponos, W.E. KpanrtoBas ¢usuka. OcCHOBHbIE 3aKOHBL: ydeOHOE IOcoOue
[DnexTponHbI pecypc] : yueb. mocobue — DnekTpoH. naH. — MockBa : M3maTensCcTBO
"Jlabopartopust 3nanuii", 2017. — 261 c. — Pexum goctyna: https://e.lanbook.com/book/94103

6. Hponos, N.E. 3amaun mo kBaHTOBOH ¢usnke [DIEKTpOHHBIA pecypc| : yueo.
nocodbue — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3nanmii”, 2015. — 220
c. — Pexum gocrtyna: https://e.lanbook.com/book/84093

7. [IpakTukyM MO peleHuro 3aaad 1no odumemy Kypcy ¢usnku. OCHOBBI KBAaHTOBOM
¢usuku. CtpoeHue BemecTBa. ATOMHas W sijiepHas (usuka [DIeKTpoHHBIA pecypc| : yueO.
nocobue / H.I1. Kamamaukos [u ap.]. — Dnekrpon. nan. — Cankt-IletepOypr : Jlanp, 2014, —
240 c. — Pexum gocrtyna: https://e.lanbook.com/book/49468

8. I'punkpyr, M.C. JIabopaTopHbIif pakTUKYM 10 (u3KKe [DIEKTpOHHBINA pecypc] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — Onektpos. naH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 c¢. — Pexxum noctyma: https://e.lanbook.com/book/3811

9. Cagenbes, 1.B. Kypc obmeit ¢puzuku. B 3 1. Tom 3. KBanToBas ontuka. AToMHas
¢usuka. Dusmka TBepmoro Tena. Du3MKa ATOMHOTO sApa M OJIEMEHTAPHBIX YaCTHIL
[DnexTpoHHEbIi pecypce] : yuebd. mocodue — DnektpoH. aaH. — Cankrt-IlerepOypr : Jlans, 2017.
— 320 c. — Pexxum noctymna: https://e.lanbook.com/book/92652

10.  Casenwes, 11.B. COopHUK BOMPOCOB M 3a1a4 1o oOmieil Gusuke [DIeKTPOHHBII
pecype] : yueb. mocobne — DnektpoH. aaH. — Canxkr-IletepOypr : Jlanp, 2016. — 292 ¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

5.2 JonosHuTe/IbHAS JIUTEPaTypa

Mexanuka
1. Bonwskenmreitn B.C. COopHEK 3a/1a4 110 0011eMy Kypcy Gu3uku /
B.C. Bonbkenmreiin. — CI16: Kamwxknbrit mup: [I[Ipodeccus], 2006.
2. Tpodumona T.M. CoopHuUK 3a1a4 110 Kypcy (HDU3UKU C PEHICHUSIMU: y4eO.
nocobue s By3oB / T.W. Tpodumosa, 3.I'. [1aBnosa. — M.: Beicias mikoina, 2004.
3. Kypc obmeit pusuku [Teker] : yueOHOe mocobue st BTy30B : B 5 kH. KH. 1 :

Mexanuka / U. B. CaBenbeB. - M. : ACT : Actpenb, 2004. - 336 c. : wi. - ISBN 5170029632. -
ISBN 5170089627. - ISBN 5271010341

4. CusyxuH /[.B. O6uuit kypce ¢puzuku. Mexanuka/ CuByxun I.B. T.3. M.:
dumzmatnut, 2005

5. boratos H.M. Mexanuka: maboparopusiii npaktukym/ boratos H.M., [lo6po
JL.®., Oanmyxk C.A., CaBuenko B.®. KyGanckwuii rocynapctBennsiii yausepcuteT, 2003. - 103c.

6. Coopnuk 3amau o obmemy kypey ¢usuku [Tekcr] : [yaednoe mocodue mist
CTyJeHTOB By30B : B 5 KH.]. KH. 1 : Mexanuka / [C. II. Ctpenkos u ap.] ; moxa pex. U. A.
Sxosnesa. - U3x. 5-e, crep. - M. : DUSMATIIUT : JIAHB, 2006. - 240 c. : un. - ABTOpHI
yKa3zaHbl Ha o6opore TuT. 1ucta. - [ISBN 5922106023.

7. O6mmit kypc ¢m3ukm [Tekcr] : yueOHOe mocoOwe Il CTYIAEHTOB (Gu3.
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cnenuaabHoCcTe By30B : [B 5 T.] . T. 1 : Mexanuka / [I. B. CuByxun. - U3x. 4-e, ctep. - M. :
OU3SMATIIUT : MOTH , 2005. - 560 c. : m. - ISBN 5922102257 - ISBN 592210229X. - ISBN
5891550784. - ISBN 5891550776

8. Ommbku n3Mepenuid ¢puznueckux BeaudnH [Teker] : yue6Hoe mocodue / A. H.
3aitnens. - U3a. 2-e, crep. - CII6. [u ap.] : Jlanp, 2005. - 108 c. : un. - (YueOHUKH 11 BY30B.
CnennanbHas nurepatypa). - bubmmorp.: ¢. 107. - ISBN 5811406436

9. 3anaun no obmei ¢usuke [Tekcr] : yueOHOE mocoOue JUIsl CTyAEHTOB BY30B /
U. E. Uponos. - Uzna. 10-e, crep. - CIIO. [u gp.] : Jlans , 2006. - 416 c. : un. - (Knaccuueckue
3alayHUKUd U TOpakTUKyMmbl. Dusuka) (YuebHuku i By3oB. CneuuanbHas JuTeparypa)
(Knaccuueckas yueOnas nurepatypa o ¢usuke). - ISBN 5811403194

10. 3amaun mo obmieit ¢usuke [Tekcr] : yueOHOe mocobue s By3oB / M. E.
Uponos. - 7-e uzn., crep. - M. : BUHOM. Jlaboparopust 3nanmii, 2007. - 431 c. - (Obmas
¢usmuka). - ISBN 594774614X

1. Komnreiorepusie nabopaTopHbele paboTsl mo ¢usuke B nakere MathCAD
[Tekct] : yueOHOE mocoOue IJisi CTYJEHTOB BY30B, OOYYAIOIINXCS IO HAITPABJICHHUIO IMTOATOTOBKH
OakanaBpoB "Texuuueckas ¢uzuka" / B. B. bnaroemenckuii. - Cankr-Ilerepoypr [u ap.] :
Jlanb, 2013. - 95 c. : un. + [1] anekrpon. ont. nuck (CD-ROM). - (YueOHUKH ISl BY30B.
CnennanbHas nurepatypa). - bubnuorp.: c. 94. - ISBN 9785811415281

MonekynsipHast pusnka

1. Kypc ¢usuku: yueb. mnocobue pans cryneHtoB By3oB / A.A. Jlernad,
b.M. ABopckuii. — M.: Beicas mikoua, 2005.
2. Pemuzos A.H. Kypc ¢usuku: yue6Huk s cryaentoB By3oB / A.H. Pemusos,

Al Tloranenko. — M.: [Ipoda, 2004.

3. Opumr C.D. Kypc oOmeit ¢usuku: yuebnuk: [B 3 1.] / C.D. @pum,
A.B. Tumodeena. T.1. ®dusznueckue ocHOBbI MexaHUKU. MonekynspHas ¢usuka. Konebanus u
BosHbL. — CII6.: [u np.]: Jlans, 2007.

4. Tpodumona T.1. CoopHUK 33729 11O KypCy (PU3UKHU C pEeIICHUAMH: yuel. mocoomne
g By30oB / T.M. Tpodumosna, 3.I". IlaBnoBa. — M.: Beiciias mkoma, 2008.

5. KonpiroB I'.®. Monekynspuas ¢usuka: Jlabopatopusiii npaktukym / I'.d. Ko-
neiToB, M.I'. Bapsimes, M.A. XKyxa, I'.Il. Unpuenko. — Kpacronap: Kybanckoit roc. ya-t, 2004.

6. Kypc obmeit dusuku [Tekcr] : yueOHOe mocobue anis BTy30B : B 5 kH. KH. 3 :
MonekynsipHas ¢pusuka u repmoaunamuka / M. B. Casenbes. - M. : ACT : Actpens, 2004. - 208
c. :wiI - ISBN 5170045859. - ISBN 5170089627. - ISBN 5271013057

7. O6mmit kypc ¢usuku [Tekct] : yueOHOe mocoOue miig CTYACHTOB (u3.
cnenuaigbHocTelt By30B : [B 5 1.]. T. 2 : Tepmoamnamuka u mosnekymsipHas u ¢usuka / J[. B.
CuByxwuH. - 3x. 5-e, ucnp. - M. : ®DUSMATIINT, 2005. - 543 c. : un. - ISBN 5922106015

8. 3anaun o obmeit pusuke [Teker] : yuebHoe nocobue it CTyIeHTOB By30B / M.
E. Uponos. - U3n. 10-e, crep. - CII6. [u np.] : Jlawb , 2006. - 416 c. : wn. - (Knaccuueckue
3a]ayHUKUd U TOpakTUKyMmbl. Dusuka) (YuebHuku i By3oB. CrneuuanbHas JMTeparypa)
(Knaccuueckas yueOnas nurepatypa o ¢usuke). - ISBN 5811403194

9. 3anaun no obmei pusuke [Tekct] : yuebHOe nmocobue ans By3oB / U. E. Uponos.
- 7-e u3n., crep. - M. : BUHOM. Jlabopatopus 3nanmii, 2007. - 431 c. - (O6mas ¢usuka). -
ISBN 594774614X

DNEeKTPUYECTBO U MAarHETU3M
1. [MupanumBumm, [I.A. DnexTpudyecTBO U MarHeTu3M [DJIEKTPOHHBIA pecypc] :
yueO. nocodue / II.A. Ilupanumsunu, E.B. [lanaruna, H.A. Kansesa, E.A. I[lonkoBa. —
OnektpoH. nan. — Cankt-Ilerepoypr: Jlanp, 2017. — 160 c.
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2. DNEeKTPUYECTBO W MArHeTH3M: MPAKTHUKyM IO pemieHuto 3amad / denepanpHOE
rOCyJapCTBEHHOE OIO/HKETHOE 00pa3oBaTEIbHOE YUPEKICHHE BBICIIETO MPO(ECCHOHATBHOTO
oOpazoBanust «KemepoBckuil rocyaapcTBeHHbIH yHuBepcurer»; coct. FO.M. Ilomeiranos. -
Kemeposo: KemepoBckuii rocynapctBensbiii yuusepcuret, 2014. - 80 c.

3. Hy6posckuii, B.I'. DnextpuuectBo u MarHetu3zM: COOpHUK 3a7ad M MPUMEPHI UX
pemenusi: yueoHoe nocodue / B.I'. Iyoposckuii, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011.
-92c.

Onrtuka
1. Tpodumona T.1. CoopHUK 33729 11O KypCy (PU3UKHU C pEeIICHUAMH: yuel. mocoomne
st By30B / T.W. Tpodumona, 3.I". [1aBnosa. — M.: Beiciias mkoina, 2004.
2. Jlannc6ep I'. C. Onrtuka: yueOHOE mocoOue IS CTYJAEHTOB (DU3UYECKUX CIIEI.

By30B / Jlanncoepr, I'puropuit Camyunosuu; I'. C. JlamacOepr. - Usn. 6-e, crep. - M. :
OU3SMATIIAUT , 2006. - 848 c.

3. CagenneB U.B. Kypc o6mieit pusuku. B 5-tu kaurax. Ku.4. Ontuka. M.: Anpens:
2002.

4. PemuzoB A.H. Menunnnckas u 6uonornueckas Gpuszmuka : y4eOHHUK 10 HU3HKE TS
CTYJEHTOB MeJl. By30B / / PemusoB, Anekcannp Hukonaesuu., A. I'. Makcuna, A. fI. Ilotanenko
; A. H. Pemuzos, A. I'. Makcuna, A. f. [lotanenko. - U3n. 4-e, nepepad. u non. - M.: Ipoda ,
2003. - 559 c.

5. Kamureesckuii, H. Y. BomHoBas ontuka: yue6HOE TocoOue ISl CTYJCHTOB BY30B
/ | Kanureesckuii, Hukonait UBanosuy; H. W. Kanureesckuii. - U3na. 5-e, crep. - CII6. [u mp.]:
JIaus , 2008. - 466 c.

6. O6mmit kypc ¢usuku [Tekct] : yueOHOe mocoOue miig CTYASHTOB (u3.
cnenuaibHocTet By30B : B 5 T. T. 4 : Ontuka / [I. B. CuByxun. - Uszn. 3-e, crep. - M. :
®mmartiut : MOTU, 2002. - 791 c. : mr. - [ISBN 5922102281. - ISBN 5891550873

AToMHas U sinepHas pu3MKa

1. bynkep JI. AtomHas pusuka [DnexTpoHHbIN pecypc]: yueb. mocodue / J. bynkep, /.
Kumb6enn, JI. AeMwumib. — OnektpoH. naH. — MockBa: @usmariut, 2010. — 396 c.

2. Hlnonsckuii 3.B. Atomuas pusuka. Tom 1. BBenenue B aToMHy10 GU3UKY
[DnexTponHbIi pecypc]: yueb. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. —

3. Ilnonsckuit 3.B. AtomHas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXaHUKU U
CTPOCHHUE IJICKTPOHHOU 000JI0UKH aTOMa [ DIIEKTPOHHBIN pecypc]: yued. — DIeKTpOoH. JaH. —
Cankr-IletepOypr: Jlans, 2010. — 448 c.

4. OOmmit kypc ¢usnku [Teker] : yueOHOE mOcoOue AJisi CTyACHTOB (pu3.
crienuaabHOCTeH By30B : B 5 T. T. 5 : AtomHas u sinepHas ¢pusuka / [I. B. CuByxumn. - U3z, 2-e,
crep. - M. : DUSMATIIUT : MOTH, 2002. - 782 c. : mi. - ISBN 5922102281

5. Atomuas u sigepHas ¢usnka [Texcr] : cOopHuk 3ama4 : yaednoe nocobue / 1. E.
Hponos. - Uzna. 8-e, ucnp. - CII6. [u ap.] : Jlans , 2002. - 288 c. : ui. - (YueOHUKHU T BY30B.
Cnenunanbnas murepatypa). - ISBN 5951100011

6. Kypc obmeit pusuku [Teker] : yueOHOE mocodue miist BTy30B : B 5 kH. KH. 5 :
KBanToBas ontuka. AtomHas pusuka. ®uszmka TBepaoro Tesna. Gu3nka aTOMHOTO sApa U
anemenTapubix yactuil / M. B. CaBenbes. - M. : ACT : Actpens, 2004. - 368 c. : w1 - ISBN
5170045875. - ISBN 5170089627. - ISBN 5271013073

7.  O6mmit kype pusuku [Tekct] : yaeOHOe mocoOue it CTYAECHTOB u3.
crienuaabHOCTeH By30B : B 5 T. T. 5 : AtomHas u sinepHast pusuka / [I. B. CuByxumn. - U3z, 2-e,
crep. - M. : DUSMATIIUT : MOTH, 2002. - 782 c. : mi. - ISBN 5922102281
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8. AromHas u anepHas pusuka [Tekcr] : cOopHuk 3aaau : yuebnoe nocodue / 1. E.
Uponos. - Uzna. 8-e, ucnp. - CII6. [u ap.] : Jlans , 2002. - 288 c. : ui. - (YueOHUKHU TS BY30B.
Cnenunanbnas murepatypa). - ISBN 5951100011

9. Kypc o6meit pusuku [Teker] : yuebHoe nocodue ass BTy30B : B 5 kH. KH. 5 :
KBanroBas ontuka. AtomHas pusuka. @usuka tBepaoro tena. Gusmka aToOMHOrO sijipa u
anemenTapubix yactull / U. B. Casenbes. - M. : ACT : Actpens, 2004. - 368 c. : mi. - ISBN
5170045875. - ISBN 5170089627. - ISBN 5271013073

10. O6mmit kype pusuku [Tekct] : yaebHOE mocodue isi CTYyIeHTOB (3.
cnenagbHoCTel By30B : [B 5 T.]. T. 3 : Dnexrpuuectro / [. B. CuByxun. - U3n. 4-e, ctep. - M. :
OU3SMATIIUT : MOTH, 2004. - 654 c. : mn. - ISBN 5922102273

11. Kypc o6mieit pusuku [Tekcr] : yuebHoe nocodue a1 BTy30B : B 5 kH. KH. 2 :
OnextpuyectBo u maraetusMm / . B. Casenbes ; otB. pen. E. C. I'punacosa. - M. : ACT :
Actpensb, 2004. - 336 c. : un. - ISBN 5170037600. - ISBN 5170089627. - ISBN 5271011836. -
ISBN 271010333

12. 3amauum mo obmieit pusnke [Tekcr] : yuebHOE mocobue st cTynentoB By3oB / U. E.
Uponos. - Uzna. 10-e, crep. - CII6. [u ap.] : Jlans , 2006. - 416 c. : un. - (Knaccuueckue
3aJJaYHUKU U TPaKTUKyMbl. @u3nka) (YueOHuku ais By3oB. CrienuanbHas JIMTEpaTypa)
(Knaccuueckas yueOnas nurepatypa o ¢usuke). - ISBN 5811403194

13. 3amauum mo obmieit pusnke [Teker] : yuedHoe mocodue nist By3oB / U. E. Upomos. -
7-e u3n., crep. - M. : BUHOM. JlabopaTopus 3nanuii, 2007. - 431 c. - (O6was ¢usuka). - ISBN
594774614X

5.3 Iepuoauyeckue u3xaHus:

1. B mupe Haykn

2. Kypnai skciepuMEeHTAIbHON U TEOPETUUECKON (DU3UKH

3. N3Bectust poccuiickoit akagemuu HayK. Cepust pusnueckas

4. NnxenepHo-pu3nueckuii xKypHa

5. [TuceMa B sKypHaJ 3KCIEPUMEHTAIbHON U TEOPETUYECKON (PU3UKU

6. VYenexu (uU3MUECKUX HAyK — €XKEMECSYHbIH JKypHaj. ODJIEKTPOHHAs BepCHs
KypHaJla: aHHOTAallUH, cTaTbu B hopmare pdf.

7. W3Bectust BoICIIMX YUEOHBIX 3aBeICHUN. SiepHas sHepreTHKa

8. NnxenepHo-pu3nueckuii xypHa

9. [Incema B xxypHan «Pu3KKa IEMEHTAPHBIX YaCTHLL U AaTOMHOTO Spa

10. [TuceMa B sKypHaJ 3KCIEPUMEHTAIbHON U TEOPETUYECKON (PU3UKU

1. @u3KKa JIEMEHTAPHBIX YaCTULl U AaTOMHOTO SApa

12.  Slnepnas ¢pusuka

13.  SlnepHas ¢pu3MKa U UHKUHUPUHT

14.  buodusuka.
15. Bectuuk MI'Y. Cepusi: ®uzuka. ACTpOHOMHUSL.

16.  XypHnan npuxiaagHOW MEXaHUKH U TEXHUYECKOU (DU3UKH.
17.  Kypnan rexHuueckon (pU3HNKH.

18.  UzBectust BY3oB. Cepusi: Ousuka.

19.  UwnxenepHas ¢pusuka.

20.  MeaunuHckas Gu3nka.

21.  Ilpubopsl U TEXHUKA IKCIEPUMEHTA.

22.  ®uzuka. Pedepatusnsiii xyprnai. BUHUTU.
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23.  Bectnuk CIIOI'Y .Cepusi: @uzuka. Xumusl.

24, Kypnai skciepuMEeHTAIbHON U TEOPETUYECKON (DU3UKH.
25.  Ussecrus BY3os.Cepus: @usuka.

26.  XypHana npuKIagHOW MEXaHUKH M TEXHUYECKOU (DU3UKH.
27.  XKypHal TeXHUYECKON (PUBHKH.

28.  UsBectus BY3o0B. Cepust: dusuka.

29.  Ilpubopsl U TEXHUKA SKCTICPUMEHTA.

Jl1st ocBOEHUS TUCIUILIMHBI MHBAIUJAMU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbSl MUMEIOTCS M3JAaHUS B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlaup» 1 «¥Opaiit».

6 Ilepeuenb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEOOXO0AUMBIX /1JIs1 OCBOECHHS TUCHUIIIMHBI (MOIYJIA)

1. Dnexrponnas Gubnmoreka KOPAUT: www.biblio-online.ru

2. DnextpoHHO-OnbuoTeunas cuctema JIAHbD: https://e.lanbook.com

3. Madopmanmonnas cucrema « EquHOE OKHO JOCTyTa K 00pa3oBaTeIbHBIM pecypcamy:
http://window.edu.ru/window

4. bubnnoreka MEeKTPOHHBIX Y4EOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTHuecKkuil karamor UHTepHeT pecypcoB o (usuke:
http://www.college.ru/

6. ®enepasbHBIA 00pa30BaTEIIBHBIN TOPTAI:
http://www.edu.ru/db/portal/sites/res page.htm

7. Karasor Hay4YHbIX PECYPCOB:

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

8. bonpmias HayuHas OubimnoTeka:

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

9. EcTecTBeHHO-Hay4YHbIN 00pa30BaTeIbHBIN MOPTAT:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBaTenbHas pu3nKo-MaTeMaTHueckas oudnuoreka caiira EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke s BY3os.:

http://physics-lectures.ru/

13. Texaudeckas OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepnas ¢usuka B UntepHere»:

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

7 MeToauueckne yKazaHus sl 00y4alOIIUXCs M0 OCBOEHUIO TUCIHIIMHBI (MOTYJIs1)

JUisi  yCcmemHoro  OCBOGHHSI  TUCHMIUDIMHBI — «DHU3WUYECKUH  MPAKTHKYM»  IIpH
CaMOCTOSITENIbHOW padOTe CTYIEHT TOJHKEH UMETh!

1) KOHCIIEKT JIeKIIMi B OyMa)XHOM HJTH 3JIEKTPOHHOM BHJIC,

2) yuebHOE TocoOHre B COOTBETCTBUU CO CIIUCKOM JIMTEPATYPhI;

3) terpamu s m1abopaTOpHBIX PabOT (TpeOOBaHMS MO BHIMIOJHEHHIO U O()OPMIICHHUIO
J1a00paTOPHBIX pabOT UMEIOTCS B TaOOPATOPUN MOJICKYJSIPHON (DU3UKH).

CryneHTy HEOOXOJUMO CHCTEMaTH4eckd padoTaTh MO M3YYEHHUIO TEOPETUYECKOTO
MaTepHalia, OCBOCHHUIO THITOBBIX TPHEMOB PEIICHHs 3a/1a4 10 (PU3HUKE U TPUOOPETECHHIO HABBIKOB
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AKCIIEPUMEHTATILHON PabOoThlI.

CamocTrosTenbHasi paboTa COAEPKHUT CIEAYIOLIUME BUAbl Yy4€OHOW JEATENbHOCTH
CTYJCHTOB:

— TEOPETUYECKYI0 CAMOMOJTOTOBKY K yUEOHBIM 3aHATHAM U K 3K3aMEHY 10 KOHCIEKTaM
1 y4eOHOH JIuTepaType;

— opopMIIEHHE OTUETOB IO pe3yJibTaTaM JabOpaTOPHBIX padoT;

— MOUCK MH(OPMALIUY IO 3a/1aHHOM TeMe B ceTH MIHTepHeT.

OI'OC BO T1pebyer mOATOTOBKM OakajdaBpOB K HAyYHO-HUCCIEAOBATEIBCKOW U
MHHOBAIIMOHHON BUAAaM NpOodeCcCUOHATbHON NeATENbHOCTH, a (U3MKaA SBJISETCS] OJHOU U3 OCHOB
Hay4yHO-TEXHHUYECKoro mnporpecca. Ilostomy mans pa3BUTUS TBOPYECKOTO MBILIUIEHHS U B
KayecTBE METOJUKU MPAKTUYECKOI0 MPUMEHEHHUS MOJIYYEHHbIX Ha JIEKIUSAX 3HAHUM CTyAeHTaM
PEKOMEHIyeTCsl U3YUYeHHE U NMPUMEHEHHE TEeOpuH pelieHus mzooperatenbckux 3agau (TPU3).
g Beinonnenuss TPU3-3aganuii cryaeHTaM HEOOX0IMMO UMETh HadajbHble 3HaHUS o TPU3.
JUis 3TOro PeKOMEHJYEeTCsl CaMOCTOATEIbHO: 1) M3y4UTh 3JEKTPOHHYIO KHUTY «BBenenue B
TPU3. OcHoBuble mnoHsTus u noaxoasd» (http://www.altshuller.ru/e-books/); 2) wuzyuuts
matepuansl Bukuneauu (http://ru.wikipedia.org/wiki/), nHaunnas co cnoa «TPU3»; 3) npouectsb
kauru no TPU3 u3 oubnuorexu KyoIl'Y; 4) nocetuts coorBerctBytouie TPU3-caifTol.

VYcnemHocTb OCBOEHUS CTYJIEHTOM y4e€OHOW JUCIUIUIMHBI OTPAXKAETCs B €r0 pelmunze —
cymMMe OajuioB, Kotopas (OpMUpYETCs B TEUEHHME CEMecCTpa IO pe3ysIbTaTaM BbIIOJIHEHUS
JOMalIHUX paboOT W TBOPYECKUX 3aJaHMM, TECTUPOBAHUS, KOHTPOJIbHBIX pabOT, YCTHBIX
OTPOCOB, BHYTPHUCEMECTPOBOM aTTECTallUM, 3aIIUT JIA0OPATOPHBIX padOT U AKTHMBHOCTH Ha
CEMHUHAPCKUX 3aHATHUSX.

Ha camocrostenpHyto paboTy cryaeHToB, coriiacHo TpeboBanusim OI'OC BO 1o
HaIpaBJIEHUIO pafanodu3nka OTBOAUTCS OKosio 46% BpeMeHM OT o0Oued TpyJ0eMKOCTU
muctuIuinHel.  CONpOBOXKAEHHE  CAMOCTOSITENIBHOM — pabOThl  CTYJIEHTOB  MOXKET  OBITh
OpPraHU30BaHO B CJIEAYIOIIUX Gopmax:

— COCTaBJICHHUEM HHJMBUIYAJbHBIX IJIJAHOB CaMOCTOSITENIbHON pabOThl KaXJI0To W3
CTYJEHTOB C YKa3aHUEM TeMbI U BUJIOB 3aHATUH, OPM U CPOKOB NPEACTABIECHUS PE3YIbTATOB;

— IPOBEJCHUEM KOHCYJIbTAUUN (MHAMBUIYaAJIbHBIX WM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHUEM JUCTAHLIMOHHON Cpeibl 00yUEeHHUS.

Kpurepuii onienku 3pPeKTUBHOCTH CaMOCTOSITENHLHOM pabOThl CTYyIEHTOB (POPMUPYETCSI
B XOJIe¢ HPOMEXYTOYHOIO KOHTPOJIS IpoLEecca BBIMOJHEHUS 3aJaHUIl M OCYILIECTBIISIETCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMO/IEUCTBUS.

B coorBercTBUM € 3TUM NpU TOPOBEACHUM OMNEPATUBHOTO KOHTPOJS MOTYT
HCIIOJIb30BAaThCA KOHTPOJIBHBIE BOINPOCHI Kak K BBIIOJHSAEMBIM paboTam J1abopaTOpPHOIO
MIPAKTUKyMa, TaK U K COOTBETCTBYIOIIUM pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JIUIAMHU C OFPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl 0OJBIIOE 3HAUEHHE HMEET HMHIMBHUIyallbHas yueOHas pabora (KOHCYJIbTalUU) —
JIOTIOJIHUTENBHOE Pa3bsICHEHHE yueOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO TPEAMETY SBISIOTCS BaXKHBIM  (DAKTOpPOM,
CHOCOOCTBYIOLUM MHIUBUIYaIU3alUU 00YUYEHHs] U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEX1y IpernojaBaTesieM U O0y4arolMMCsT HWHBJIMIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbSI.

8 IMepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHA, HCIIOJIb3yEeMBbIX MPH OCYIIECTBICHUH
00pa3oBaTeILHOTO MPoIecca Mo AUCHUIINHE (MOTYJIIO)

8.1 Ilepeyenb uHGpOPMALMOHHBIX TEXHOJIOT Ui

1. KoHcynpTHpOBaHKE MOCPEACTBOM AJIEKTPOHHOM MOYTHI.
2. Vcnonp30BaHMe 3JEKTPOHHOM Mpe3eHTauu Ha caiite Moodle KyoI'V.
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8.2  IlepeyeHb He00OXOAUMOI0 MPOrpaMMHOIO obecreYeHust
1. Cpena MomypHOTO qUHAMUYECKOTo 00yuenus Moodle.

8.3 IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. CnpaBouno-npaBoBas cuctema «KoncynpranT [Tnrocy» (http:/ www.consultant.ru)

2. OnextponHas o6uonuoreuynas cuctema eLIBRARY.RU (http://www.elibrary.ru)

3. DneKTpOHHBIN KaTajor HayyHoi 6ubanoreku Kyol'y
(http://212.192.134.46/MegaPro/Web).

4. DnexTpoHHas 6ubnroTeuHas cuctema « Y HuBepcurerckas oudauoreka ONLINE»
(http://biblioclub.ru/index.php?page=main ub red).

5. DOneKkTpoHHas OonbmmoTeYHas cucremMa W3/1aTeNIbCTBA «JIanb»
(https://e.Janbook.com).

6 OnektponHas oubimotedynas cuctema «tOpaiit» (https:// www.biblio-online.ru).

9 MarepuanbHO-TeXHUUYECKasl 6a3a, He00OX0TUMAast JIsl OCYIEeCTBIECHUS

06pa30BaTeJ’le0F0 nmpouecca mo JMCUMIIMHE (MO}IyJ'IIO)

MarepualibHO-TEXHHYECKOE 00ECTIeYeHUE TUCIUTIITUHBI

No Bug pabor
(MOAyJI) U OCHAIIEHHOCTh

CrneuunanusupoBanHasi  jaOoparopuss Mexanuku (216C),
OocHamieHHass  JiaboparopHsiMu  komriuiekcamu  JIKT wm
HE00X0UMBIM J1a00PaTOPHBIM 000PYI0OBAaHHEM.
CriennanusupoBaHHasi J1abOpaTopusi MOJIEKYJSIPHON (U3HKU
(227C), ocnamennas nabopatopubiMu Komiuiekcamu JIKT u
HE0OX0UMBIM J1a00PaTOPHBIM 000PYI0BAaHHEM.
CreuunanusupoBaHHasi — jaOoparopuss  dJEKTpUYECTBA U
JlabopaTopHbie Mar"eTrusma (318C), OCHAIL[EHHAas 71a00paTOPHBIMU
3aHATUSA komiuiekcamu  JIKT  u  HeoOXoauMmbIM  J1aOOpaTOpPHBIM
000pyTIOBaHUEM.
CrneunanusupoBanHas jadoparopuss Ontuku ¢usuku (312C),
OCHaleHHass  JabopaTopHbiMu  Komiuiekcamu JIKO u
HE0OX0UMBIM J1a00PaTOPHBIM 000PYI0OBaHHEM.
CreunanusupoBaHHas ja0oparopuss aTOMHOW U  AJEpHOMN
¢uzuku (225C), ocHalieHHas J1abOpPaTOPHBIMU KOMILJIEKCAaMU
JIKT 1 Heo6X0AUMbIM JIaOOpaTOPHBIM 000PYAOBAHUEM.

Aymutopus 213C, ocHaieHHass KOMIBIOTEPHON TEXHUKOW C
CamocrosiTenbHas MOAKIIOUeHNEM K cetu HTepHeT.

paboTta Aymutopuss 204C, ocHaieHHass KOMIBIOTEPHON TEXHUKOW C
MOAKIIOYEHUEM K cetu HTepHeT.
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