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1 Hesan 1 3a1aum U3yYeHU s TUCUMILIHHBI (MOXYJIs)
1.1 esab ocBOeHUST TUCHUILTHHBI

Vyebnas pucuuummda b1.B.01 «®Dusnueckuili npakTUKymM» CTaBUT CBOEH IIEJIbIO
chopMupoBaTh y CTYACHTOB 0a30BbI€ TEOPETHYECKHME 3HAHWS OO0 OCHOBHBIX SIBJICHHSX,
MOHSITHSIX, MOJICJISIX, 3aKOHAX M METOJAaX MEXaHHWKH, MOJCKYJISIPHOU (DU3MKH, DIIEKTPUIECTBA U
MarHeTu3Ma, OITHKH, aTOMHON W sjepHON (U3WMKH, a TaKKe JaTh HABBIKU BBIMOJHEHUS
MPAKTUYECKOTO BHITIOJTHEHHSI TAOOPATOPHBIX PaboT.

1.2 3agauyu IUCHUILIHHBI

— M3YYCHHE TEOPETHUECKUX OCHOB, IOHATUH, 3aKOHOB M METOJOB HCCIEIOBaHHUNA
MEXaHWKHU, MOJIEKYJISIPHON (DPU3UKH, FIEKTPUUECTBA U MarHeTU3Ma, ONTUKH, aTOMHOM H sIICpPHON
bu3uKy;

— O3HAaKOMJIGHHE C TpaHUIAMU NPUMEHUMOCTH (U3UYECKHX MOAeNed U Teopuil,
UCTIOJIB3YEMBIX JUIS OTIMCAHUS (PU3UUECKUX SBIICHUN;

— OBJIAJICHUE HABBIKAMH M METOJIAMH BBIOJHEHHS Ja00OpaTOPHBIX pabOT MO OCHOBHBIM
paszenamMm MEeXaHHKH, MOJICKYJISIPHON (DPU3MKH, IICKTPUYECTBA M MarHeTU3Ma, ONTHKH, aTOMHON
U siIepHOH pu3HKH;

— npuoOpeTeHne  yMEHHUs  HUCIOJIb30BAaTh  3aKOHBI  (M3MKM Ui peIIeHHs
€CTeCTBEHHOHAYYHBIX U TEXHUYECKHX 33/1a4;

— TpHOOpEeTEeHHE HaBBIKOB IIOMCKA JOMOJHUTEIBHOW WH(POPMAIMH 10 MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH, DJIEKTPUYECTBA U MarHeTU3Ma, ONTHKH, aTOMHOH U siaepHOU (pu3ukw,
CBSI3aHHOM C MX UCTOPUEH U COBPEMEHHBIMH JOCTHKECHUSIMH.

1.3 MecTo nucuunInHbI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JucuunnuHa «®Pu3nyeckuid MpakTUKyM» OTHOCHUTCS K BapuaTUBHOM uvactu bioka 1
Monyins «O0mmas puznka» yueOHOro IiaHa.

1.4  IlepeuyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS 1O AMCUMILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HalpaBleHO Ha (OpMUpOBaHHME Y
00y4aromuxcs cIeAyOIUX KOMIETEHITHH:

Ne WNupekc Coneprxanue B pesynbTare n3ydeHus: yaeOHON TUCIUTUINHBI
" | xommer KOMIIETEHIIUN o0yyJaronecs JOJKHBI
T el (1 e€ yactn) 3HATh yMeThb BJIaJ€ETh
1 IK-1 CIOCOOHOCTH MAaTE€MAaTHUKy U NPUMEHSTD Ha CITOCOOHOCTBIO K
BBITIOJTHATH €CTECTBEHHbBIE npakTuKe 0a30BbIe | OBJIAJCHUIO
9KCIIEPUMEHTHI U HayKH, UX 3HaHUs B o0acTit | 6a30BBIMH
HUHTEPIPETUPOBATH WCIIOJIb30BAaHUIO B | MAaTEMaTHKH U 3HAaHUSIMU B
pe3yabTaThl O npodecCHOHANBHON | eCTECTBEHHBIX HAYyK, | 00IacTu
MIPOBEPKE KOPPEKTHOCTH | IEATENHHOCTH; WX UCIIOJIb30BAaHUIO | MaTeMaTUKU U
1 3¢ hekTUBHOCTH MPUHLMIEI paOOTHl | B €CTECTBEHHBIX
pereHni 1 METOZBI npo¢ecCHOHANBHON | HayK, UX
JKCILTyaTaIiH JESTeTbHOCTH WICTIOJTE30BAaHUIO
COBpPEMEHHOU B
anmnapaTypsl U npodeccuoHanbH
000pyAOBaHUS 01 IeATENIbHOCTH
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2 CTpyKkTypa M coaepkaHue TUCHUNINHBI

2.1

OOmast TpyAOEMKOCTh TUCIUTUTHHEI

PQCHPEHCHEHI/IQ prHOéMKOCTI/I JAUCHHUILIMHBI 110 BUJIaM paﬁoT

cocraBinser 10 3au.en. (360 wuyacos),
pacrnpeziesieHue Mo Bujam paboT NpeCTaBICHO B TAOIHIIE:
CemecTpbl
. Bcero
Bun yae6HO# paboThI qaCOB 4achl)
1 2 3 4
KonraktHasi pa6oTa, B TOM yncJe: 246,8 40,2 98,2 40,2 | 68,2
AyauTOpHBIE 3aHATHS (BCEro): 232 36 96 36 64
3aHATHS JTEKIIMOHHOTO THIIA - - - - -
JIaGoparopHbIe 3aHATHS 232 36 96 36 64
3aHATHSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI, i i ) )
MIPAKTUYECKHE 3aHSTHSI) )
HNuas koHTaKkTHasi padora:
KoHTponb camocTosTenbHON paboThI
(KCP) 14 4 2 4 4
[Tpomexyrounas arrectanus (UKP) 0,8 0,2 0,2 0,2 0,2
CamocrosiTesibHas padoTa, B TOM
ymcie:
[ToaroroBka K 3amuTe J1aOOPaTOPHBIX 1132 318 0.8 318 | 39.8
pabor
KoHnTtpoJb:
[ToaroroBka Kk sK3aMeHy - - - - -
yac. 360 72 108 72 108
Oﬁ]llaﬂ B TOM 4YuCJjI€e
TPY/I0EMKOCTD KOHTaKkTHasa | 246,8 40,2 98,2 40,2 | 68,2
pabora
3a4. ell. 10 2 3 2 3
2.2 Crpykrypa AMCHHMILINH

PacnpeneneHI/Ie BUJI0B yqeGHoﬁ pa6OTLI " X TpPYAOCMKOCTH I10 pa3jciiaM TUCHUILIAHBI.

Paznensl mucuuruinabl (MonekyisipHas (usuka), usydaeMele B 1 cemectpe (01 cmyoenmos
0D0):

KonnuectBo yacos
A B
Ne HanmenoBanue pa3nenos yAITOpHa% HeaymTopHas
Bcero paborta pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1 N3mepenue armochepHoro 6 0 0 3 3
JTaBJICHUS
2 |OmpeneneHue BIAKHOCTH BO3/IyXa 6 0 0 3 3




Omnpenenenue ko3 dunmenra
BHYTPEHHETO TPEHUS, CpEeIHEN
JUTMHBI CBOOOTHOTO 1pobera u
3G HEKTUBHOTO UaMETpa MOJICKYJT
BO3/yXa

Onpez[eneHI/Ie OTHOIICHUA
YACIBHBIX TEIUIOEMKOCTEH

Omnpenenenue KodphuueHTa
BHYTPEHHETO TPEHUS KUIAKOCTH 10
metony Crokca.

W3mepenue Gpuandyeckux
XapaKTePUCTUK BOJIbI

Onpenenenue Ko3ppuueHTa
IOBCPXHOCTHOI'O HATAXKCHUSA BOJbI

Omnpenenenue paauyca Kanuuisipa

Omnpenenenue TeMIepaTypHoOro
KO3 pUIHeHTa THUHEHHOTO
pacimmpeHus MeTaua

10

Omnpenenenue kodpduimenrta
TETUIOPOBOAHOCTH TBEPJIBIX TEI

11

OrnpezenieHne TerI0eMKOCTH
MeTajuia

Hmozo no oucuunnune:

68

36

32

Pacrnipenenennie BumoB yueOHOI pabOThI U UX TPYJOEMKOCTH MO pa3fiesiaM AUCIUILTHHBL.
Paznensl quctuniamHbel (MEXaHUKA, DJIEKTPUUECTBO U MArHETHU3M), U3ydaeMble BO 2 CEMECTpE

(01 cmyoenmos OPDO):
KoanuectBo yacos
AynuropHas Breayauropnas
Ne| HaumenoBanue pasnenos (Tem) Beero ypa 60 Tpa p}; 60Tap
I13 JIP CPC
1 2 3 5 6 7
M3mepeHne IIIOTHOCTH MAJIBIX TeEll
1 IIPaBUIILHON T€OMETPUYECKOMN 2,29 0 2 0,29
(bopMbI
) Omnpenenenne CKOPOCTH 3ByKa 4,29 0 4 0,29
METOJIOM CTOsIYel BOJIHBI
3 Omnpenenenne JUIMH KOMETHBIX 2,3 0 2 0,3
XBOCTOB
OmnpeneneHne MOMEHTA HHEPLMH
4 TEJI METOJIOM KPYTHIIBHBIX 3,3 0 3 0,3
Kosie0aHu




KoanuectBo yacos

Ne| HaumeHnoBanue pa3zienoB (Tem) Beero Ay;:g(?il Had BHG?;I%P;TTZPHM
J I13 JIP CPC
N3mepenue yckopeHus
5 | cBOOOAHOrO NaICHUS C TOMOIIIBIO 2,29 0 0 2 0,29
MalluHbl ATByAa
6 IIpoBepka 3aKOHA COXPAHECHUS 3,3 0 0 3 0,3
UMITyJIbCa
OrnpeseneHre CKOPOCTH MOJeTa
7 | TyJaU C MOMOIIBIO KPYTHIBHOTO 3,3 0 0 3 0,3
0aJTMCTUYECKOTO MasiTHUKA
g Omnpenenenne ko3ppunreHTa 2.3 0 0 2 0,3
TPEHHSI KQueHUsI
9 Hccnenosanne K.II./1. moTopa ¢ 3,28 0 0 3 0,28
MTOMOIIIBIO JIEHTOYHOTO TOPMO3a
10 OO6OpOTHBII MAITHUK 3,3 0 0 3 0,3
OrnpenenieHre rIaBHIX MOMEHTOB
11 WHEPIMHU CTaJTbHOTO 3,3 0 0 3 0,3
napasuiefenuneaa
12 MasTauk Makcsemia 3,29 0 0 3 0,29
13 Mastauk O6epOeka 3,3 0 0 3 0,3
14 MexaHn4eCKuil TUCTEPESNC 2,29 0 0 2 0,29
15 | Onpenenenne xécrkoctu npyxkun | 4,29 0 0 4 0,29
16 3aTyxatomue KojeoaHus 3,3 0 0 3 0,3
17 3akoHbI cTONKHOBeHUM. [IpoBepka 2.3 0 0 2 0,3
3aKOHA COXPaHEHUsI UMITYJIbCa
18 Omnpenenenne monyns FOunra 3,3 0 0 3 0,3
19 Casi3aHHbBIC KOJICOaHUS 2.3 0 0 2 0,3
JIBYX MasiTHUKOB
20 Onpenenenue xKECTKOCTU 3.3 0 0 3 0,3
MPYXHUHBI Tpa)UuECKUM CIIOCOOOM
21 Pab6ora ¢ ocriunnorpadom 3,29 0 0 3 0,29
N3mepenne 3eKTpuyecKoro
22 |[CONPOTUBIIEHHS C IOMOILBIO MOCTA 2,3 0 0 2 0,3
Yurcrona
23| ComnpoTuBieHHUE dIEKTPOIUTOB 3,28 0 0 3 0,28
24 I/I3MepeHHe WHIAYKTUBHOCTHU 3,28 0 0 3 0,28
KaTyIIKH




KoanuectBo yacos

. AynutopHas Bneaynuropnas
Ne | HaummenoBaHue pa3ienoB (Tem) Beero pabota pabora
113 JIP CPC
N3Mepenue 351eKTpruyecKoi
25 €MKOCTH KOHJIEHCATOpa C 3,3 0 3 0,3
nomoliibio Mmocta CoTTH
26 W3mepeHre MarHuTHOM 4,29 0 4 0,29
MIPOHUIIAEMOCTH TOpa
27 ConporusneHue METAILIOB 329 0 3 0,29
8 I/I3MepeHHe 6OJILIJ\:II/IX 3,3 0 3 0’3
COMPOTUBIICHUHN
29 MoutHoCTh B 11enu IIEPEMEHHOTO 4,28 0 4 0,28
TOKa
30 H3mepeHne BOJIbT-aMIIEPHBIX 33 0 3 0.3
XapaKTePUCTHK JAUO/I0B
31 W3mepenne BOJIbT-aMIIEpHBIX 3.29 0 3 0,29
XapaKTEPUCTUK TPAH3UCTOPOB
N3mepenne ropu3oHTaIbHON
32 | coCcTaBIAIOLIECH MarHUTHOTO MOJIS 2,3 0 2 0,3
3emun
33 SKBI/IHOTGHHHEUIBHLIG 3.20 0 3 0.29
MOBEPXHOCTHU
34| DyeMEHTHI JIEKTPUUYECKOM 1enu 2,29 0 2 0,29
Hmozo no oucuyunaune: 106 0 96 10

Pacnpenenenne BumoB yd4eOHOU pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieaM JAUCIUTLTAHBL.
Paznensl tuctmnianHel (aToMHas U siaepHast Gpusnka), uzydaemslie B 3 cemecTpe (015 cmyodenmos

0PO):
KommuecTBo vacos
A B
Ne HaumeHnoBanue pasnenos (Tem) yAUTopHag - preayroptas
Bcero,  pabota pabota
J | 113 | JIP CPC
1 2 3 141 5 6 7
| Onpenenerne OTHONIECHHS 3apsijia SNEKTPOHAK E€ro | 4 | o | ) )
Macce METO/I0M MarHeTpoHa
2 | Aromusie monenu [Ix. Tomcona u 3. Pesepdopna 41010 2 2
3 OmneiT @panka u ['epua 41010 2 2
4 3yyenne cepralibHbIX 3aKOHOMEPHOCTEH B CIIEKTPE | 5 | | 3 )
aToMa BOZIOpoAa
5 Crnextp atoma Bogopozaa. Atom bopa 41010 2 2




6 N3ydenue criekTpa aTroma HaTpust 6 101 0 3 3
7 N3ydeHne HeOH-reIneBoro a3epa 41010 2 2
8 | [TorpemnocTy npu saepHO-QU3NUIECKUX U3MEPEHUSIX S 1010 3 2
9 N3ydeHnue razopazpsaHOro c4eTIYNKa 41010 2 2
10 N3ydeHue CUMHTUIUISIIIMOHHOTO IETEKTOpa 7 0] 0 4 3
11 Omnpenenenre akTUBHOCTH UCTOYHUKA 41010 2 2
12 W3ydeHne CUMHTHILISIIUOHHOTO TaMMa- 4 1ol o ) )
CIIEKTpOMETpa
13 N3yuenue pacnpoctpaHeHus 6eTa-u3nyuyeHus B 5 1ol o 3 7
HEKOTOPBIX MaTepuallax U B BO3JIyXe
14 N3ydenue yrioBoro pacnpeﬂnenenng KOCMUYECKHX | 4 | o | 0 o) 7
my4ei

15 Jlo3uMeTpu4ecKre BEITMYMHBI U UX U3MEPEHUs 41010 2 2

Hmozo no oucyunnune: 68 10| 0 | 36 32

Pacnpenencnue BuI0B y4eOHON pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl quctuminael (onTHKa), n3ydaembie B 4 cemectpe (011 cmyoenmos ODO):

KomnunuectBo uacoB

AynutopHas BrHeaynuTopHas
HaumenoBanue pazaenon
Bcero| pabota pabora
J| 113 | JIP CPC
1 2 3 /4] 5 6 7
| Onpenenenre nokasaresnst MPEJIOMICHUS TBEPABIX U oo 4 3
KUJKUX ONTHYECKUX CpEl.
2 N3yuenue 3akoHOB hoTOdPdeKTa 7 -] - 4 3
3 ITpoBepka 3axkoHa Maroca. M3ydyenue BpanieHus oo N 4 3
IUIOCKOCTH MOJISIPU3ALuN
4 W3yuenue 3puTtenbHON TpyObl 1 MUKPOCKOIIA 6 |-| - 4 2
5 OmnpeneneHne KOHIEHTPALUU pacTBOPa 6 |1 - 4 5
MOJIIPUMETPOM
6 N3ydenue siBneHus audpakuuu 7T 0- - 4 3
7 HccienoBanne ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
g Cnekrpodoromerp ®M-56. OnTrueckue 6 || - 4 )
XapaKTePUCTUKU CTEKOJI
9 ITpoBepka 3akoHa bproctepa 7 -] - 4 3
10 Nzyuenune 3axkoHoB GoTtorddexra 6 |-| - 4 2
1 Omnpenenenne MpeaoMISIONIEro yria OUupU3Msl 6 |- | - 4 )
Openens
12 | HccnenoBaHue MOrpeuIHOCTEN ONTUYECKUX CUCTEM 6 - - 4 2
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13 [IpoBepka 3akona Jlambepra 7 -] - 4 3
14 Omnpenenenue paanyca KpUBU3HBI JTMH3BI C TTOMOIIBIO 6 |1 - 4 )
koJsiery Herotona
15 CpaBHenue nudpakimOHHOTO U AUCIIEPCUOHHOTO 7] 4 3
CIIEKTPOB
16 N3meHenune ckopocTu cBeTa 6 |-| - 4 2
Hmozo no oucuyunnune: 103,8 - 64 39,8

2.3  Coaep:xxanue pa3aejoB IMCUUILINHBI
2.3.1 3aHaTHud JeKIMOHHOI0 THIIA

3aHATHUSA JEKUMOHHOTO TUIA - HE MPEAYyCMOTPEHBI.
2.3.2 3aHATHSA CEMHHAPCKOIr0 THIA

3aHATUSL CEMUHAPCKOIO TUIIA - HE IPEIYCMOTPEHBI.
2.3.3 JlaGopaTtopHble 3aHATHUSA

HaumeHoBaHuMe pa3/ieioB TUCHMIUIMHBI (MOJIEKYJsipHas (u3uka), u3ydaembix B |
cemectpe (0112 cmyoenmog OPO):

®dopma
Haumenosanue
No asrena HaumenoBanue nabopatopHbix paboT TEKYIIEro
P KOHTPOJIA
1 2 3 4
Omnpenenenue YHHUBEpCATbHON ra3zoBoi
noctossHHOU. IIpoBepka 3akoHa bouis-Mapuorra.
Omnpenenenre HEM3BECTHOTO 00bEMaA COCYa.
H3mepenne aTMOChEpHOTO AaBIICHUS.
. Otyer u 3anuTa
NneanbHbIit Onpenenenue aTMocepHOro JIaBJICHMUS, .
1 N, 1abopaTopHO
ra3 UCIONb3yst  3akoH  boung-Mapuorra u  U- AGOThL
00pa3Hyro TpyoOKy. p
Omnpenenenue BIa)XKHOCTH BO3/1yXa.
OmnpeneneHue BIaXKHOCTH BO3JyXa B KOMHATE,
U3MEPsIsl 1aBJICHHE HACBIIIEHHOTO Mapa.




Omnpenenenye TEIIONPOBOAHOCTH BO31yXa.
Onpenenenne  kodpduIUEeHTa  BHYTPEHHErO
TpeHUus, CpeAHel UIMHBI cBOOOAHOrO mpolera u
3¢ (HeKTUBHOTO AMaMeTpa MOJIEKYJ BO3AyXa.
Onpenenenue napameTpoB MOJEKYJ, BXOJSAIIUX B

SIBnenusa .| OtueTt u 3amumra
COCTaB BO31yxa, Ucnosb3ys ¢opmyny Ilyaseitns .
ficperoca JUIL  Opollecca IPOXOXKIEHHUS BO3Ayxa 4Yepes naboparopHok
B rasax P P yx p paboThl
TOHKUH Karujuisp.
OrnpezenieHre BA3KOCTH BO3/yXa IO €ro TEYCHHIO
B KanuJuispe.
N3yuenne snamMuHapHOrO U TypOYJEHTHOTO
TeYeHus ra3a.
Ornpenenenue OTHOIIIEHUS yICTBHBIX
TEIIOEMKOCTEMN.
Ormpenenenne TmoKazaTesst aguadaTbl METOJOM
Knemana-/lezopma.
OTueT ¥ 3aIura
Ornpenenenne mnokasareis aauadaThl MO0 CKOPOCTH .
TepmonuHamuka SBVKA [ DASHLIX TEMIEDATYDAX naboparopHoOit
YKa IIpy p patypax. PABOTEI

Onpenenenne TeMiieparypHoro kodddummenra
JABJICHHUS. Haxoxnenue MOIIIHOCTH,
TETIJIOEMKOCTH 51 KIIg HarpeBaTensl.
OrnpeneneHne TeI0eMKOCTH BOJIBI.
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Omnpenenenne  KOdPPUIMEHTa  BHYTPEHHETO
TpEeHMsI )KUAKOCTH 110 MeTony CTokca.
Beruucnenue ko puireHTa BHyTpEHHETO TPEHUS
[JIUIEPHHA, M3MEpsisl CKOPOCTh TAJCHUS B HEM
CBUHIIOBOTO IIIAPUKA.

H3mepenne (U3MYECKUX XapaKTEPUCTHUK BOJIBI
Haxoxxnenue yaenpbHOHW TEIUIOTHI  HMCIIAPEHUS
BO/IBI.

W3mepenne GpU3MUecKuX XapaKTePUCTHK BOIBI.
HccnenoBanue IMOBEPXHOCTHOTO HATSDKCHHS U
BSI3KOCTH BOJIbI B IMATIA30HE TEMIIEPATYP.
Onpenenenre Kod(PPUIMECHTa MOBEPXHOCTHOTO
HATSDKEHUS BOIBI.

Onpenenenne Kod(PPUIMEHTa MOBEPXHOCTHOTO
HATSDKEHHSI BOJBI METOJIAaMH OTphIBA KalUld M
IIPOBOJIOYHOM IETIIH.

OnpezaeneHue paauyca Kanuuispa.

OnpeneneHue pauyca Kanuuisipa c
PeanbHbIe Ta38HI, M
oc ucrosip3oBanueM  gopmynbl  [lyazeins — ans
KHUJIKOCTH U
! NPOTEKAHUS KHUIKOCTHU TI0 KaHIUISIPY. Otuer u 3amura
TBEpPJIbIC TEJa .
4 Omnpenenenne TeMneparypHoro Kkoddduunenrta| gabopaTopHOi
PeanbHbIC Ta35I, .
JMHEWHOTO PACHIMPEHUS METAJLIA. paboThI
KHUJIKOCTH U .
Onpenenenne KodpdunreHTa JMHEHHOTO

TBEp/bIE TEJIa
paclIMpEeHHs  AIIOMUHUEBOIO,  MEAHOIO U

JKEJIE3HOTO CTEp)KHEH B IUama3oHe TeMIleparyp
20-100 °C.

Omnpenencare k03P PUIMCHTA TEIIONMPOBOIHOCTH
TBEPJIBIX TEJ.

Ornpenenenne kKodhPUIIMEHTA TETITOTPOBOIHOCTH
OpPTaHMYECKOTO CTEKJa METOJIOM CpaBHEHHS C
ATAJIOHHBIM 00pa3IoM U3 Y00HUTA.

CaoiicTBa TBEPIOTO TETA.

Onpenenenne  TEIUIOEMKOCTH M TEIUIOTHI
TUTABJICHUS METAJLIA.

OnpezneneHne TEIIIOEMKOCTH METaJLIA.

Onpenenenue yAEIbHOU TEIJIOEMKOCTH
ATIOMUHHMSL W JKeJe3a  KaJOpUMETPUUYECKUM
METOJIOM.

CaoiicTBa TBEpPAOTO TENA.
Ornpenenenre TEMIONPOBOJAHOCTA METANIOB U
JUDJICKTPHUKOB.

HauMmeHnoBanue pasenoB IUCHUIUIMHBI (MEXaHWKA, SJICKTPUUYECTBO M MAarHETH3M),
n3y4aeMbIX Bo 2 cemecTpe (0151 cmyoenmos ODO):

No Ne ®dopma
paszaena HaunmenoBanue nabopatopHbix paboT TEKYILETO
w/n TUCHUIIINHBI KOHTPOJIA
1 2 3 4
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JnHamuka W3mepenne yckopeHHUsi CBOOOJHOTO TaaeHUs C | OTyer W 3auuTa
1 MaTepHalIbHOU TIOMOMIBIO MAIIMHBI ATBY/Ia. 1abopaTopHOii
TOYKH OOOpOTHBII MasITHHK. paboThI
Uccnenoanue K.ILJZ[. MoTropa ¢ NOMOIIBIO
JICHTOYHOI'O TOpMO3a. OTtueT n 3aIuTa
2 | 3axonsl coxpanenus | [IpoBepka 3akoHa COXpaHEHUS UMITYJIbCA. nabopaTopHOI
3akoHbl  cronkHOBeHui. IlpoBepka  3akoHa pabortel
COXpaHEeHHUsI UMITYJIbCA.
OnpeneneHue TIJIaBHBIX MOMEHTOB  HHEPIHH
Otuer u 3ammuTa
HeI/IHepLII/IaHBHBIe CTAJIBHOTI'O MapaJlICJICIrIICaa. .
4 nabopaTopHOI
cuctemsl orcueta | MasTHuk MakcBesia.
paboThI
Mastauk O6epOeka.
Kunemaruka Omnpenenenne  ckopoctu nosnera nynd ¢ | OTder u 3amura
5 abCoMI0THO MOMOIIbI0  KPYTWJIBHOTO  OaUIMCTUYECKOro | J1ab0opaTOpHOI
TBEPAOIO Tella MasiTHUKA. paboThI
JnHamuka Otuer u 3ammTa
OnpeneneHrie MOMEHTOB MHEPLIMU TBEPBIX TEJ C .
6 aOCOJIFOTHO . nabopaTopHOI
MTOMOIIBbIO KPYTUIIbHBIX KOJIEOaHUH.
TBEPJIOTO Teja paboTsl
W3mepeHune MIOTHOCTU MajblX TEl IPAaBUIbHOM
reOMEeTPUUYECKOI OPMBI.
Omnpenenenue JUIMH KOMETHBIX XBOCTOB.
OCHOBBI MEXaHUKU OnpeﬂeneHI/Ie KO3(1)CI)I/H_H/IGHT3 TPCHUA KaUCHHA. Otuer u 3aIuTa
7 nedopmupyembix | Mexannueckuil ructepesmuc. 1abopaTopHOii
Tel Omnpenenenne KECTKOCTU NPYKHH. paboTe!
Omnpenenenne monyns IOnra.
Onpenenenue KECTKOCTU MPYKUHBI
rpaduyecKuM crocooom.
OmnpeneneHne CKOPOCTH 3ByKa METOJIOM CTOSTYEH
Otyer u 3ammTa
BOJIHBI.
8 | Konebanus u BOTHBI nabopaTopHOI
3aryxaromiue KoieoaHus.
paboTHI

Cas3aHHbBIE KOJICOaHUS JABYX MAasATHUKOB.

HaumenoBanue pa3nienoB AUCHUILIMHBL (JIEKTPUYECTBO U MAarHETH3M), U3yd4aeMbIX B 3
cemectpe (01 cmyoenmos ODO):

Ne

HaunmenoBanue
paszzena (TeMbl)

HaumenoBanme nabopatopHbix paboT

®dopma
TEKYLIETO
KOHTPOJIA
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1 2 3 4
Otyer u 3amuTa
Pab6ora ¢ ocrmmmorpagom. .
1 DNIEeKTpOCTaTUKA nabopaTopHOi
OKBUIMOTEHIUATBLHBIE TOBEPXHOCTH.
paboThl
. Otyer U 3ammTa
[TocTrosiHHBIIM ConpoTuBIeHHE METAIIJIOB. .
2 . . nmabopaTopHOH
anexkTpuyeckuit Tok |(M3Mepenue G0IbIIMX COMPOTUBICHUH.
paboThl
CranmonapHoe . .| Otuer u 3amura
N3mepenne  ropu30HTAIBHOW  COCTaBJISIOLIEH .
3 | MarHuTHOE IoJiE B nabopaTopHOI
MarHUTHOTO TOJIA 3eMIIH.
BaKyyMe paboThI
Otyer U 3ammra
DneKTpOMarHuTHasI .
4 W3mepenne MHIYKTUBHOCTH KATYILKH. nabopatopHoit
WHIYKIIHS
paboThl
DNeKTpUYEeCcKoe moJie Otyer u 3anuTa
N3mepenne HIEKTPUYECKOTO COMPOTHUBIICHHUS C .
5 B BEILIECTBE. nabopaTopHOI
IIOMOIIBIO MOCTa Y UTCTOHA.
JudnexTpuku paboThI
MarunutHoe 1noje B Otyer u 3anuTa
6 BEIIECTBE. W3mepenne MarHuTHOM MPOHUIIAEMOCTH TOpa. nabopatopHoit
Marnetuku paboThI
DNeKTPOMarHUTHHIE
OTueT ¥ 3aImura
KOJIeOaHusI. ComnpoTHBICHUE JIEKTPOTHUTOB. .
7 y nabopaTopHoii
IlepemeHHBII MOIHOCTE B IENH IEPEMEHHOIO TOKA. 6
o a00ThI
ANEKTPUIECKUHN TOK p
YpaBHeHus
. . OTueT H 3aImra
MakcBenna. W3mepenue AIEKTPUUECKOU €MKOCTH .
8 nabopaTopHOI
DNeKTpOMarHuTHBIE |[KOHAEHcAaTopa ¢ MoMouIbi0 Mocta COTTH. 5
a0oThI
BOJIHBI P
N3mepenne  BOJIBT-aMIIEPHBIX  XapaKTEPUCTHUK
[Ipupona HOCUTENEH |THOIOB. Otuer u 3ammTa
9 | Toka. Konraktaeie [M3mMepeHHe  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK| JabopaTopHOI
SIBJICHUS TPaH3UCTOPOB. paboTsl
DNEeMEHTBHI JIEKTPUUYECKON LETH.
HaumenoBanue pasnenoB MUCHMIUIMHBI (aTOMHas (U3MKa), MU3y4aeMbIX B 3 ceMecTpe
(012 cmyoenmos ODO):
HaumenoBanue (Dopma TeKyIIero
Ne Coneprkanue pazaena P ym
paznena KOHTPOJISI
Ortuer u 3anuTa
1 BBeneunne B OnpeneneHrie OTHOMEHUS 3apsa JIEKTPOHA K €ro 1aBopaTopHOH
aTOMH M3MKY |Macce METOJIOM MarHeTpoHa.
yio b Y 8 p paboThI
[TnanerapHas Otuer u 3amuTa
P Aromusie mogenu [Ix. Tomcona u O. Pesepdopna. N
2 MOJIEJIb aTOMa nmabopaTopHOH
OneiT @panka u I'epua.
Pesepdopna—bopa paboThI
3 YpaBHeHus W3yuenune cepuanbHbIX 3aKoHOMepHocTed  B| OTder W 3ammra
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[lIpenuHrepa u  |CIeKTpe aTomMa BOAOPOJIA. nabopaTopHOH
KkBaHTOBas Teopust |Criektp atoma Bonopoaa. Atom bopa. paboThI
aToMa BOJIOpoja
Otuer u 3amuTa
MHOTr0371eKTpOHHBIE .
4 ATOMBL W3ydeHue cekTpa aroma HaTpHsl. nabopaTropHoit
paboThI
Onrtuueckue Otyer U 3ammra
5 KBAHTOBBIE N3ydeHune HeoH-TenneBoro Jiazepa. naboparopHoit
TeHEePaTOpPhI paboThI
Otuer u 3amuTa
6 | PamumoaxtuBHOCTH |OmpeneseHrne akTUBHOCTH UCTOYHHUKA. nabopatopHoit
paboThI
BsanmogeiicTeie [11OTPCIIHOCTH npu AIepHO-(HDU3UYECKUX Ore
SIEPHOTO HU3MCPCHUAX. THCT 1 SaI_HI/ITa
7 nabopaTopHoii
U3ITyYEHHUS C W3ydeHue razopa3psaHOro CYeTYHKA. paBoTEL
BCIICCTBOM N3ydenune CUMHTUIUISIUOHHOIO IETEKTOpA.
Uzyuenue CHUHTHUTSIIIIOHHOTO ramma-
OKCIEPUMEHTHI B Otuer u 3anuTa
CHEKTPOMETpA. .
8 (u3nKe BBICOKUX " 5 nabopaTopHOI
SHepruii 3y4eHHE paclpocTpaHeHHs OeTa-u3IydeHHsl B PAGOTHI
HEKOTOPBIX MaTepuayiax 1 B BO3J1yXe.
CoBpemMeHHbIE
acTpou3HUECKUe
W3ydeHue yrimoBoro pacmpeneneHus kocMudeckux| OTyeT u 3ammura
MIPE/ICTaBICHHUS. . .
9 JTy4en. nabopaTopHOI
OTKpBITbIE BOIIPOCHI
Jlo3umeTpudeckue BEIMYUHBI U X U3MEPEHHUS. paboTsI
bu3MKY sIpa U
YaCTHII
HaumenoBanue pas3fenoB MUCHMIUIMHBI (ONTHKA), W3y4aeMblx B 4 cemectpe (0711
cmydenmog OPO):
®dopma
Haumenosanue
No HanmenoBaHue 1a00paToOpHBIX paboT TEKYILETO
paszznena
KOHTPOJIS
1 2 3 4
[IpoBepka 3akoHa Mantoca. M3yuenue BpaieHus
IJIOCKOCTH MOJISIPU3ALINH. Otuer u 3amuTa
1 | Honspusanus ceera |Onpenenenue KOHLEHTpaLuu pacTBopa| JabopaTOpHOI
MIOJIAPUMETPOM. paboTHI
IIposepka 3akona bprocrepa.
Onpenenenye MNpeIOMIISIIONIET0 yrila OUIPU3MBI
Ortuer u 3anuTa
Untepdepennust  |Dpenens. .
2 nabopaTopHOii
cBeTa Onpenenenue paauyca KpUBHM3HBI JIMH3BI C 5
a0O0ThI
nomombpro koiern HerotoHa. p
N3ydyeHne 3aKOHOB TETIOBOTO U3JIy4YEHHUS. Oruer u 3amuTa
3 | KBanToBas ontuka |M3ydyenue 3akoHoOB GpoTodddekra. nabopaTopHOI
N3meHeHne CKOpOCTH CBeETA. paboThI

14




N3yuenue sBieHust nuppaxiyu. Otyer U 3ammTa
4 | JIudpaknus ceeta |CpaBHeHHE AUPPAKIIMOHHOTO W TUCIEPCHOHHOTO| JTaOOpaTOpHON
CIIEKTPOB. paboThI

Omnpexnenenue nokasaress NPEIOMICHHUS TBEPIBIX
U )KUJKUX ONTUYECKUX CPEel.

. Otyer U 3ammra
I'eomerpuueckas |M3ydeHue 3puTebHON TPYyObl 1 MUKPOCKOIIA.

5 nabopaTopHOH
OITHKA HccnenoBanne onTHYECKUX CUCTEM.
HccnenoBanne  morpemHocTed  ONTHYECKHX padorel
CHCTEM.
CpaBHeHue Tu(PaAKIMOHHOTO W JAWCIIEPCHOHHOTO
CIIEKTPOB. Otyer u 3amuTa
6 Hucnepcus ceeta |Crekrpodoromerp OM-56. OnTuueckue| 1a00paTOPHOIA
XapPaKTEPUCTUKU CTEKOJ. paboTsl

[IpoBepka 3akona JlamGepTa.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4 Ilepeyenb y4yeOHO-MeTOAUYECKOr0 oO0ecHeYeHUusi IS CAMOCTOATEJIbHOM
padoThl 00y4YAIOIIMXCS MO AUCHUILIHHE (MOAYJII0)

[lepedyenp yueOHO-METOAMYECKOTO 0OecnieueH s AUCIUIUIMHBL, H3y4aeMoii B 1 cemecTpe
(012 cmyoenmos OPO):

Hepequb y‘le6HO-MeTO,I[I/IquKOFO obecreueHust JAUCLUITIIMHBI

Ne Bux CPC .
T10 BBITIOJIHEHUIO CAMOCTOSITEIILHON padOThI

1 2 3
l. Anemxkesud, B.A. Kypc oGmelt puzuku. MonexynspHas
(dbusuka [ DneKTpoHHBIN pecypc] : yued. — DIeKTpoH. AaH. —
Mocksa : ®uzmarnut, 2016. — 312 ¢. — Pexum gocryna:
https://e.lanbook.com/book/91145
2. Bbyrukos, E.1. ®uzuka: CtpoeHue u CBOICTBA BELIECTBA
[DnexTponnsiit pecypc] : yueb. / E.W. bytukos, A.C. Konapatses,

IIpopabotka B.M. V3aun. — OnexTpoH. gai. — Mocksa : @uszmatiur, 2010. —
y4eOHOro 336 c. — Pexxum pocryna: https://e.lanbook.com/book/2127
1 | (reopetnueckoro) | 3. I'punkpyr, M.C. JIabopaTopHbIi IPaKTHUKYM 110 (PU3UKE

MaTepuana [DnexTponHbIit pecypc] : yued. mocodue / M.C. I'punkpyr, A.A.
Bakymok. — DnextpoH. naH. — Cankt-IlerepOypr : Jlans, 2012. —
480 c. — Pexum goctyna: https://e.lanbook.com/book/3811

4. Cagenwes, 1.B. Kypc o6meit puzuku. B 3 1. Tom 1.
Mexanuka. MonekynsipHas ¢pusnka: YuedHoe mocodue
[DnexkTpoHHBIH pecypc] : yueb. mocodue — DIEKTPOH. 1aH. —
Cankr-IlerepOypr : Jlans, 2018. — 436 c. — Pexum nocryna:
https://e.lanbook.com/book/98245

2 [ToarotoBka k  |1. Ceitun, B.I'. MonekynspHas ¢pusuka B ®KHU3HH, TEXHUKE U IPUPO/IE
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https://e.lanbook.com/book/91145
https://e.lanbook.com/book/2127
https://e.lanbook.com/book/98245

TEKyILIEMY
KOHTPOJIIO

[DnmexkTpoHHEIH pecypc] : yued. mocodbue — DiekTpoH. n1aH. — CaHKT-
[lerepOypr: Jlamb, 2016. — 624 c¢. — Pexum pocryna:
https://e.lanbook.com/book/75531

2. MuponoBa, I'.A. MonekynsipHas ¢u3uka U TEpPMOJMHAMHKA B

BOIIpOCaxX M 3adadax [DIEeKTpOHHBIN pecypc] : yueb. mocooue / I'.A.
MupounoBa, H.H. bpauar, A.M. Caneukuil. — DJIEKTpOH. JaH. —
Cankr-Iletepoypr: Jlanp, 2012. — 480 c. — Pexum pgocryna:
https://e.lanbook.com/book/3718

3. CamemseB, M.B. Kypc oOmeii ¢uszuku. B 5-u 11. Tom 3.

MonexyssipHas Qu3MKa U TEPMOJUHAMUKA [DIEKTpOHHBIN pecypce] :
yueb. mocobue — DnektpoH. naH. — Cankr-IletepOypr : Jlans, 2011.
— 224 c. — Pexwum noctyna: https://e.lanbook.com/book/706.
VYueOHble MaTepHaibl B 3JEKTPOHHOM BUAE (JEKIUU U TECT) HA caiTe
Moodle KyOI'Y: http://moodle.kubsu.ru

(012 cmyoenmos OPO):

[lepedyenp yueOHO-METOAMYECKOTO 00eCIeueHs JUCIUIUIMHBI, H3y4aeMoi B 2 ceMecTpe

Ne

Buxg CPC

IlepeueHp yueOHO-METOMUECKOr0 00ecieueH s JUCIUIUIMHBI 110
BBITNIOJTHEHUIO CAMOCTOATEIbHONU padOThI

1

2

3

[IpopaboTka
y4eOHOro
(TEOpEeTHUYECKOr0)
MaTepuana

1. Uponos, N.E. Mexanuka. OCHOBHbIE 3aKOHBI [DJIEKTPOHHBIN
pecypc]: yueb. mocobue - DnekTpoH. AaH. - Mocka: M3narenscTBo
"Jlaboparopuss 3nanui", 2017. - 312 c. - Pexum pocryma:
https://e.lanbook.com/book/94115

2. Uponos, N.E. 3agaun no oOuieir ¢usuke: YdyeOHoe mocobue
[DnexkTpoHHBI pecypc]: yued. mocobue - DnekTpoH. naH. - CaHKT-
[TerepOypr: Jlawp, 2018. — 420 c. — Pexum pgocryna:
https://e.lanbook.com/book/99230

3. I'punkpyr, M.C. JlaGopaTopHblii NpakTUKyM 10 (usnke
[DnexTpoHHBIH pecypc] : yueb. mocobue / M.C. I'punkpyr, A.A.
Bakymtok. — OnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2012. —
480 c¢. — Pexum noctyna: https://e.lanbook.com/book/3811

4. Kanamnukos, H.II. OcnoBbl ¢usuku: B 2 1. Tom 1
[DnexTponnsblit pecypc]: yaeb. / H.I1. Kanamuaukos, M.A. CMoHIBIpEB.
- DnekTpoH. naH. - MockBa: M3parensctBo "JlaGoparopusi 3HaHuUi",
2017. - 545 c. - Pexxum gocryna: https://e.lanbook.com/book/94088

5. Hponos, N.E. DnexrpomaruernsMm. OCHOBHBIE 3aKOHBI
[DnexTpoHHBIH pecypc] : yued. mocodrne — DIeKTpoH. JaH. — MockBa
: U3natensctBo "Jlaboparopus 3nanuii", 2017. — 322 ¢. — Pexum
noctyma: https://e.lanbook.com/book/94160

6. Uponos, N.E. 3agauun no obuieit pusnke: YuebHoe nmocodue
[DnexTpoHHbIH pecypc] : yued. mocodrne — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanp, 2018. — 420 c. — Pexxum nocryna:
https://e.lanbook.com/book/99230

7. Cusyxun, JI.B. O6mmii kypc pusuku. Yueb. mocobue: J{us
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https://e.lanbook.com/book/75531
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https://e.lanbook.com/book/99230
https://e.lanbook.com/book/94088
https://e.lanbook.com/book/99230

By30B. B 5 1. T.III. DnexTpudectBo [DneKTpoHHBIH pecypce] : yueo.
nocobue — DneKTpoH. AaH. — Mocksa : @usmariut, 2015. — 656 c.
— Pexxum pocryna: https://e.lanbook.com/book/72015

IToaroroBka k

1. Tpunkpyr, M.C. JlaGopaTtopHblii NpaKTUKYyM 10 (usnke
[OnekTponHbIli  pecypc]:  yueb. mocobume / M.C. I'punkpyr,
A.A. Bakymok. — DnektpoH. gaH. — Cankt-IlerepOypr: Jlans, 2012.
— 480 c. — Pexum noctyna: https://e.lanbook.com/book/3811

2. CagmenbeB, U.B. Kypc obmeit ¢puszuku. B 3 1. Tom 1. Mexanwuka.
MonekynspHas ¢usnka: YueOHOe mocobue [DIeKTpOHHBIA pecypc] :
yueb. mocobue — DnekTpoH. paH. — Cankr-Ilerepoypr: Jlans, 2018.
— 436 ¢c. — Pexxum noctyma: https://e.lanbook.com/book/98245

2 TERYHIEMY 3. CasenweB, M.B. COopHHMK BOIPOCOB M 3ama4 1o oOmIeH ¢u3uke
KOHTPOJIIO .
[DnekTpoHHbIN pecypc] : yued. mocodbne — DnekTpoH. naH. — CaHKT-
[lerepOypr: Jlamb, 2016. — 292 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/71766
3. Uponos, N.E. 3amaun mo oOmieli ¢usmke: ydeOHOe mocobdue st
BY30B [DJIEKTPOHHBIH pecypc] : yuel. mocodue — DIEeKTPOH. JaH. —
Mocksa: UznarensctBo "JlaGopatopus 3nanuit", 2017. — 434 c. —
Pexwum noctyna: https://e.lanbook.com/book/94101
[lepeuens yueOHO-METOAMUECKOTO OOECTIeUeHHs JUCITUILIMHBI, 3y4aeMoil B 3 ceMecTpe
(012 cmyoenmos OPO):
No [lepeuenp yueOHO-METOIUUECKOTO 00ECIeUeHUS
0 /;1 HaumenoBanue pa3aena (Tembl) JVCLUIIIIMHBI 110 BBIIIOJIHEHUIO
CaMOCTOSITENILHOM pabOTHI
1. bapkoB A.Il., Hopomr B.C., Jleicenko B.E.,
Huxutur B.A., IIpoxopos B.II., Xornsuckas E.b.
AtomHas ¢uszuka: yaueOHO-METOIMUECKoe mocodue.—
Kpacnonap: Ky6anckuii roc. yH-t, 2016.
2. DnexTpoHHBIN Kypc «Dusmnka aroma» (BKIOYAET B
ceOsi: 1) aNeKTpOHHBIHN Kypc JeKIMiA; 2) KOHTPOJIbHbIE
BOIIPOCHl IO paszfenaMm ydeOHOro Kypca; 3)
NPAaKTUYECKHE 3aJaHusl MO0 pasjesaM y4eOHOro
Kypca; 4) TecTbl MO paszaenaMm y4eOHOro Kypca),
PEXUM JIOCTYTIA:
1 [IpopaboTka yuebHOrO http://moodle.kubsu.ru/

(reopetnueckoro) marepuana (3. HpomoB M.E. KsanrtoBas ¢usuka. OcHOBHbIE

3aKOHBI: yueOHOe rmocobue [DIeKTpOHHBIA pecypc]:
yueb. mocobue — DOnekTpoH. naH. — Mocksa:
NznarenbctBo «Jlaboparopus 3Hanui», 2017. — 261
¢. — Pexxum nocryma:
https://e.lanbook.com/book/94103

4. HWpomoB M.E. 3amaum mno oOmeil ¢usuke
[DnexTpoHHBIH pecypc]: yued. mocodre — DIEKTPOH.
naH. — MockBa: M3garensctBo "Jlaboparopus

1", 2014. — 431 c. — Pexxum gocryna:

3HAHUI
https://e.lanbook.com/book/66335

17
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[ToAroTOBKA K TEKyIIEMY pecypc]:
KOHTPOIIIO

1. byakep M. AtomHas ¢usnka [DIEKTPOHHBII
pecypc]: yue6. mocobue / 1. Bynkep, J. Kum6emnn, /1.
HeMuinb. — OnekTpoH. gaH. — MockBa: ®uzmaTiur,
2010. — 396 c. — Pexum gocryna:
https://e.lanbook.com/book/48253

2. Imombckmit 2.B. Atomuas ¢usuka. Tom 1.
BBenenue B aToMHYH (QU3HKY [DIEKTPOHHBIH
yueb. — OnektpoH. pnaH. — CaHKT-
[TerepOypr: Jlanb, 2010. — 560 c. — Pexxum mocryma:
https://e.lanbook.com/book/442

3. llnmonsckumii 3.B. Atomuas ¢usuka. Tom 2.
OCHOBBI ~ KBAaHTOBOM  MEXaHUKH U  CTPOCHHUE
AJICKTPOHHOW  OO0OJIOYKM aToMa  [DIJIEKTPOHHBII
pecypc]: yueb. — DOnektpoH. paH. — CaHKT-
[TerepOypr: Jlanb, 2010. — 448 c. — Pexxum mocryma:
https://e.lanbook.com/book/443

[lepedyeHp y4eOHO-METOAMYECKOTO 00ECIICUeHUS JUCIUIUIMHBI, H3y4aeMoi B 4 cemecTpe
(012 cmyoenmos OPO):

No

HanmenoBanue
pazzaena

HepequL y‘le6H0-MCTO,I[I/I‘ICCKOFO obecneyeHus JUCHUITIINHBI
110 BBIIOJIHEHUIO CAMOCTOATEIbHON pa6OTLI

1

2

3

[IpopaboTka
yueOHOTo
(TeopeTHuecKoro)
marepuasa

1. UponoB, W.E. BonnoBbie mnponeccbl. OCHOBHbIE 3aKOHBI
[DmexkTpoHHBIH pecypc] : yued. mocoOme — DIEKTpPOH. HaH. —
Mocksa : U3narensctBo "JIaboparopus 3nanuii”, 2015. — 265 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/663341.

2. CagenbeB, U.B. Kypc ob6mieit puzuku. B 3 1. Tom 2.
DneKTpu4ecTBO U MarHeTu3M. Bomubl. Ontuka: YueOHoe nocodue
[DnexTpoHHbI# pecypc] : yued. mocodbue — DIEKTPOH. aH. —
Cankr-IlerepOypr : Jlanb, 2018. — 500 ¢. — Pexum goctyna:
https://e.lanbook.com/book/98246

3. Onruka: nabopatopubiii npaktukym. Y. 1 / JloOGpo, Jlrogmuna

®enoposna, H.M. boraroB, O. E. Muruna; JL.O. [obpo,
H.M. boraroB, O.E. Muruna, M-Bo o0Opa3oBanus u Hayku Poc.
Oenepanun, Kybanckuit roc. yH-T. - Kpacnomap: [KybGauckwuit
rocynapcTBeHHbIi yHuBepcutet], 2012. - 94 c.: mi. - bubauorp.: 93 c.
4. Uponos, W.E. BonnoBble mnponeccsl. (OCHOBHBIE 3aKOHBI
[DnexkTpoHHBI pecypc]: yueb. mocoOue — DNEKTpOH. OaH. —
Mocksa : U3narensctBo "Jlaboparopus 3nanmii", 2015. — 265 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/66334
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1. CaBenweB, 11.B. COopHUK BOMPOCOB M 3aaad 1o oOmieil (usuke
[DnexkTpoHHBI pecypc] : yueb. mocoOme — DNEKTPOH. HaH. —
Cankr-Ilerepoypr : Jlans, 2016. — 292 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/71766

2. Upomos, N.E. 3amaun mo oOmieit ¢usmke: ydeOHOE mocoOme /

Moxroropka k| A-E. Uponos; M. E. Hponos. - Usx. 8-e, crep. - CIIG. [u ap.]: Jlans,

) TeKyIeMy 2004. - 416 c.

KOHTPOITIO 3. CasenneB, U.B. Kypc obmeit ¢usuku. B 5-u tr. Tom 4. Bonnsl,
OnTuka [D7eKTpoHHBIA pecypce] : yued. mocodre — DIEKTPOH. JIaH.

— Camnkr-IletepOypr : Jlans, 2011. — 224 c. — Pexum pgocryna:

https://e.lanbook.com/book/706

4. YyeOHble MaTepuanbl B AJIEKTPOHHOM BHJAE (JEKUIMU U TECT) Ha

caiitre Moodle Ky6I'V: http://moodle.kubsu.ru

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAIUIOB U JIMI C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMU 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

—B TEYaTHOH (popMe yBETHMUSHHBIM MIPU(TOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 Oo0pa3oBarte/ibHbIE TEXHOJIOTHH

[Tpu peamuzanuu ydyeOHONH pabOThI MO OCBOCHHMIO JAUCHUILIUHBI «Du3nueckuii
HPAaKTUKYM» HCIIOJIb3YIOTCSI COBpEMEHHBbIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH;

— npobseMHOoe 00y4eHueE.

JlabopaTopHble 3aHATHS TPOBOJATCS B CHEIUAIM3UPOBAHHBIX JabOpaTopusx Ha
71a00paTOPHBIX YCTAHOBKAX MHIUBHUIYAJIbHO WM TPYNIIAMU CTYACHTOB U3 2 YEJIOBEK.

OPheKTUBHOCT, y4eOHOM JEeATETbHOCTH CTYJCHTOB OILICHMBACTCS 10 OaJJIbHO-
PETHHIOBOM cHCTEMe.

B yueOHOM mporecce MCIONb3YIOTCS CeyIoue aKTUBHbIE 1 MHTePAKTHBHbBIE (op-
MbI TIPOBEJICHUS 3aHATHH: JTUCKYCCHS, MOUCKOBas Oecena, TBOpueckue MHCTpymMeHTh TPU3,
pa300p KOHKPETHBIX CUTYaIMii, paboTa B MaJbIX IPYIIax.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPEIYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIIMH ¢ UCIIOJIb30BaHNUEM AJIEKTPOHHON MOYTHI.

4 OueHoYHbIE CpeICTBA AJ TEKYIIero KOHTPOJISA YCIeBaeMOCTH M ITPOMEeKYTOYHOM
aTTecTaluu

4.1  ®oHA OLIECHOYHBIX CPEACTB AJIs NPOBEICHUS TEKYIIero KOHTPOJIs
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MexaHuka
Ouznyeckue BeIMYMHBI U UX n3MepeHus. CUCTeMbl €TUHUL.
Ornpenenure Npupojy 3ByKa.
Urto Takoe BbIcOTA 3BYyKa?
Uro takoe untepdepeHuus u qudpakuus BoaH?
Uto Takoe cTosure BOJHbI?
Kaxkue cucreMbl oTcueTa U CUCTEMBI KOOPAUHAT BbI 3HAETE?
. OnucaHue JBWXEHUS MaTEpUAIbHOW TOYKM B BEKTOPHOHM W KOOPJIMHATHOM
dopme. Bekrop mnepememnienus. CkopocTb. YckopeHue. Pa3znoxeHwe BeKTOpa IOJHOTO
YCKOpPEHUSI Ha HOPMAJIbHOE U TaHT€HIIUAJIbHOE.

NoanhsrRD =

8. Uro Takoe MpoJOJbHBIC W IONEpPEYHbIC BOJHBI, aMIUIUTYAa, (a3a M CKOPOCTh
pacrnpocTpaHeHHs BOJHBI?

9. UTto Takoe BEKTOPHI YIII0BOM CKOPOCTH U YIJIIOBOTO YCKOPEHMS?

10. Uto Takoe MrHOBEHHAs1 OCh BpAILICHUS?

11.  Onpenenure cuity Ctokca.

12. Yo Takoe 1000BOE COMPOTHUBIICHUE U MOAbEMHAs cuia?

13.  UYrto Takoe BSI3KOCTb KUJIKOCTHU?

14.  JlaiiTe onpeneneHune JaMUHAPHOTO U TypOYJICHTHOTO TEUEHUSI.

15.  Yro Takoe uucio Pelinonbaca?

16. CdopmynupyiiTe NIpUHIUI OTHOCUTENBHOCTH [ anumes.

17.  IlpuuymHa NOCTOSHCTBA CKOPOCTH CBETA.

18.  Ompenenute cneacTsue u3 npeodpaszoBanuii Jlopenna.

19.  OTHOCUTENBHOCTH OJHOBpeMEHHOCTH. JliimHa ABmxkymierocs tena. Temm xoxa

JIBUKYIIUXCS yacoB. CI0KeHUEe CKOPOCTEH.

20.  Cdopmynupyiite 3akoHbI bepHyIm.

21. CBolicTBa KUJIKOCTEH M ra30B. 3aKOHBI THAPOCTATUKUA. CTallMOHAPHOE JABUKECHHUE
JKUJKOCTU. Y paBHEHUE HEPA3PHIBHOCTH.

22. Cunbl ¥ B3auMojeicTBUs. YeTbipe THIA B3aUMOJCUCTBUA U UX CpPaBHUTEJIbHAS
XapaKTEepUCTHKA.

23.  Cdopmynupyiite 3akoHbl HproTOHA.

24. Hedopmarusi  CrIOmIHBIX — cpell.  Ympyras ¢ ocTaro4yHas jaedopMaius.
KonnuectBennas xapakrepuctuka aedopmaiuii. 3akon ['yka, monyns FOHra. DHeprust ynpyrux
nedopmarui.

25. HeunepuuanbHple  Bpamaromuecs  CHUCTeMbl — koopauHat.  KopuonncoBo
yckoperue. CUIbl HHEPIIMK BO BpAILAOIICHCS CHCTeME KoopauHat. HemHeprmanpHas cucteMma
KOOPJIMHAT, CBSI3aHHAsA C TOBEPXHOCTHIO 3€MJIN.

26.  MomeHT umnyiabca. MOMEHT cujbl. Y paBHEHHUE MOMEHTOB.

27. MowmeHT cuitbl, ACUCTBYIOIEN Ha cucTeMy. LleHTp Macc. YpaBHEHHME MOMEHTOB
JUISL CHCTEMBI MaTepUaIbHBIX TOYEK.

28.  2.0mpeneneHue HeuHepuuanbHbIX cucTeM. Cuiibl mHepunu. HemHepumanbHble

CHUCTEMBI, ABWXKYIIHECS NpsMOJIMHEWHO. HeBecomocTh. I'paBUTallMOHHAs M MHEPTHAs MAacChl.
ITpuHIUIT SKBUBAJICHTHOCTH.

29.  3aryxaromue kosebanus. Jlorapupmuueckuii JeKpeMeHT 3aTyXaHusl.

30.  Cucrema MarepuaibHbIX Touek. MiMmynbsc cucreMbl. MOMEHT UMITyJIbCA.

31. Pa6ota cunel. Kuaetndaeckas sueprusi. CunoBoe nosie. Pabora B moTeHIIMaIbHOM
ToJIe.

32.  CrnoxeHue nepneHAUKYISpHbIX KoneOanuit. durypsl Jluccaxy.

33.  Bexkropnas nuarpamma. [IpeacraBnenue kojaeOaHUi B KOMIUIEKCHOU (hopme.

34. Crnoxenue xonebanuii OHOTO HampaBiieHus. bueHusl.
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35. CBs13b cuIIBI C TOTEHUMAIBHON Heprueil. HopmupoBka MoTeHIMAIBHON YHEPIHH.
DOHeprus B3auMOJICHCTBUA.

36.  Maremarudeckasi CyIIHOCTb 3aKOHOB COXpPaHEHMs. 3aKOHbI COXPaHEHUs SHEPTUH,
UMITyJIbCa 1 MOMEHTA UMITYJIbCA B HEPEISTUBUCTCKOM Cllydae.

37.  MaremaTnueckuil 1 (pU3NYECKUN MAsITHUKH.

38. OOmme cBeAaeHUss O KojeOaHMSIX. YPaBHEHHs TapMOHHYECKUX KOJIeOaHMIA.
["apMoHnyecKkuil OCHUIUIATOP. DHEPTUsl KOJIeOaHUH.

39. CooTHOIIIEHHE MEXAy Maccoll u »Heprued. CBsA3b 3aKOHOB C CHUMMETpHUEH
IIPOCTPAHCTBA U BPEMEHHU.

40. 3aKOH BCEMUPHOrO TsAroTeHus. ['paButanmonHas sueprus. 3akonsl Kemmepa.

41.  2.Cyxoe tpenue. Bsaskoe tpenue. Tpenue kauenus. Pabora cun tpenus. SIBienue
3actos. SIBinenue 3anoca. @opmyina Ctokca.

42.  JIBwkeHuEe Tesa, 3aKpeIUIEeHHOro B Touke. I'mpockombl. I'mpockomnuueckuii
s dexr. [Ipenieccus u HyTanus 0CH TUPOCKOMA.

43.  BeiBeaute ypaBHEeHUE Memepckoro.

44.  Beeaute popmyny Llnonkosckoro.

45.  OOmmue cBeACHUS O PENSTUBUCTCKOM JBIKEHHS Tell IepeMeHHoi macchl. O0rmas
XapaKTepUCTHKA PA3IMYHBIX BHIOB PEaKTUBHBIX JBUTATENCH.

46.  AHasoru nocTynaTeabHOr0 M BPAIlaTEIbHOTO JBUKEHMUSL.

47. .Kunernueckas 3Heprus Bpariaroiierocs Teepaoro tena. Pabora u MouHocTs BO
BpalllaTeJIbHOM JBH)KEHUU.

48.  VYpaBHeHue ABWkKeHHs TBepAoro tena. [loHsTHe o TeH3ope mHepuuu. [ naBHBIE
OCH U T'JIABHbIE MOMEHTBI UHEPLIUU.

49.  BeiHyxaennole kosiebanus Ilepexonmubiii pexkum. AMmmuTyaHas U ¢azoBas

pe3oHaHCHBIE KpuBbIe. J[0OpOTHOCTS.
50.Bpiunciienre MOMEHTa HHEPIIMK OTHOCUTENBbHO ocu. Teopema [toiirenca — lItelinepa

MonekynsipHas ¢pusznka

1. Onumure NpoCTEHIIyI0 MOJIENb BEIIECTBA — UCAJIbHBIN Ia3.

2. Kakue ynporenus nenaauch pu BeiBoje 6apoMeTpuyeckoit hopmyib?

3. Kak MOXHO mprOIM3UTENBHO OLIEHUTH BBICOTY aTMoc(hepnl?

4. OO0mbsacHUTE (pU3NYECKUl CMBICT pacnpeneneHus bonbimMana.

5. KakoB ¢usnueckuii cMbIci GYHKIUU paclpeieIeHHs] MOJIEKYJI 110 CKOPOCTSIM?

6. [TpuBennTe NpUMEpHI UCIIOJIB30BaHUS BAKYyMa B TEXHUUECKHUX YCTPONCTBAX.

7. B uém cymHocTh sBineHuil nepeHoca? KakoBbl OHM M NHpU KakHUX YCIOBHSX
BO3HUKAIOT?

8. [Touemy nmuddy3us >XUAKOCTEH MTPOUCXOAUT 3HAYUTEIHHO MEJJICHHEE, YeM
muddy3us razos?

9. Uro HazpiBatoT K03QPuirieHToM 1udpPy3un (BI3KOCTH, TEIIONPOBOAHOCTH)? OT
KaKHX [TapaMETPOB OH 3aBUCUT JJIs Ta30B7

10.  Kak BSI3KOCTb T'a30B 3aBHCUT OT TEMIEPATYPHI?

11.  Touemy Tennoémkocts C, 60mblie TermmoéMrkocT Cy?

12. UTo mpOHUCXOIUT C TEMIEPATypOu rasa, €Ciu OH paclIupsAeTCs MPU MOCTOSHHOM
naBieHUNU?

13. UTo MporCXOAUT C TEMITEpaTypOH Ta3a, €CJIM OH PACIIUPACTCS auadaTHIeCKu?

14. B nu3enbHOM JBUTATeNe BO3JyX IOJBEPraercs O4YeHb CHIBHOMY M OBICTpOMY
cxaruro. st uero 3To nenaercs?

15. Kakue KOHCTPYKIIMM «BEUYHBIX JIBUraTe€lIel» «CO3[JaHbl» IO  3aKOHaM

MOJIEKYJISIpHOU pu3uknu?
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16.  OObAcHUTE  pazaUuuMe  HKCIHEPUMEHTAIBHBIX  HM30TEpPM U H30TepM,
COOTBETCTBYIOLIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakyo *KHIKOCTb MOKHO HAJIUTh B CTaKaH BBILIE €ro Kpaén?

18. [Touemy y Bcex BEIIECTB ITOBEPXHOCTHOE HATSDKCHHE YMEHBIIAeTCS C
YBEJIUYCHUEM TeMIIEPATyPhI?

19. JKunkue nekapcTBa 4acTO OTMEPSIOT KaIlIIMU. SIBIISIETCS I ATO JOCTaTOYHO
TOYHOU MEpOit?

20. Yrto Takoe «OUMeTal» U TA¢ OH IPUMEHSETCs?

:‘)J'ICKTpI/ILIeCTBO 1 Maroi€Tusm

1. Onektpuueckoe mone. 3akoH Kyrnona, moneBas TpakToBka 3akoHa Kyrona,
HaNpsKEHHOCTh 3JIEKTPUYECKOT0 MOJIs, IPUHIIHII CYHEPIO3ULIHH.

2. [ToHsiTE OTOKA BEKTOPA HANPSKEHHOCTH BJIEKTpocTaTudeckoro nois. Teopema
Octporpazckoro — I'aycca. @opMynupoBKa U 10Ka3aTeIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — ['aycca. @opMmynupoBka U IpUMepbl IPUMEHEHUS K
pacyeTry 3JeKTPOCTaTUUECKUX MOJICH: IIIOCKOCTH U LIapa.

4. ITorenuman. IloTeHIMANBHBIA XapakTep 3JIEKTPOCTATUYECKOIO IIOJISI, ITOHATHE
HOTEHIMAJa, Pa3HOCTh MOTEHIUAJIOB.

5. [ToreHnnan TOYEYHOIrO 3apsiia, BBIYMCIEHUE IOTEHIMala JJs CIy4yaeB I0JIs,

co3aaBacMoro CHCTEMOM TOYCUHBIX 3apAA0B U IUNIOCKUM KOHIACHCATOPOM; CBA3b MCKAY
HAIMpPsS’KCHHOCTBIO U ITIOTCHIIMAJIOM.

6. DJeKTpuyYecKuit qunossb. [lone numnos.

7. DNEKTPUUECKUN UMb BO BHELIHEM 3JIEKTPUUYECKOM I10JI€.

8. ITpoBogHMKHN B 3eKTpocTaTnueckoM nose. Ilose BHyTpM M Ha INOBEPXHOCTH
IIPOBO/IHUKA.

9. ONEKTPOEMKOCTb, KOHJIEHCATOpBl, pacueT MIeKTpoeMKocTH. CoenuHeHue
KOHJICHCATOPOB.

10.  DOHeprus 3JIE€KTPUYECKOrO IOJSA. DHEPrus 3apsHKEHHOIO IPOBOJHMKA, SHEPrus
3apsKEHHOT0 KOHEHCATOPa, IHEPI Ul SJEKTPUUECKOTO MOJIS.

11.  JIMPNEKTpUKH B DJIEKTPUUECKOM Iosie. MoJeKyisipHas KapTHUHA MOJISIpU3alun
JTURJIEKTPUKA, BEIMYMHBI, XapaKTEPU3YIOLINE MOISAPU3ALUI0 AUDIEKTPHKA.

12.  IlocrostHHBIA dnekTpuueckui ToK. 3akoHsl Oma u JDxoyns - Jlenna B

MHTETpasIbHON 1 TuddepeHnnansHoi popmax.

13.  IIpaBuna Kupxroda.

14. MarnuTtHoe 1osie TOKOB B Bakyyme. IIoHsATME MarHMTHOro mois, 3aKkoH buo -
Capapa - Jlamtaca, pacyeT BEKTOpa MarHMTHOM MHIYKIUHM JUIsI KOHEYHOTO OTpe3Ka TOKa U
KpyTrOBOI'O TOKA.

15. Teopema O LMpKYJIALIMM BEKTOpa MarHUTHOM HHIYKIIMM, BUXPEBOM XapakTep
MarHuTHOTO IIOJIS, NPUMEHEHHE TEOpPEMbl O LMPKYISAIUM K pacdyeTy MAarHUTHOIO IOJS B
COJICHOUJIE, BHYTPU IIPSIMOTO ITPOBOIHUKA.

16. MarHuTHbII MOMEHT KpPYroBOTO TOKa. MAarHWTHBIM JAWIONb, IOJIE JUIIOJ,
MarHMTHBIN TUI0JIb BO BHEILIHEM MarHUTHOM II0JIE.

17. JleficTBe MarHUTHOTO TOJI HAa TOKU M 3apsapl. [I[pOBOHUK B MarHUTHOM IIOJIE,
B3aMMOJENCTBHE 2-X TIPOBOJAHUKOB C TOKOM.

18. PabGoTa npu mepemMenieHnn MPOBOAHMKA C TOKOM B MAarHWUTHOM IIOJIE, paMKa B
MarHMTHOM IOJI€.

19. Cuna JlopeHna.

20.  DnextpomarHuTHas MHAYKuusa. Onbitel Papajes, npaswio Jlenna, popmyna as
OJIC »ieKTpOMAarHUTHOM WHAYKIUHM, TpPakTOBKa MakcBea SBICHUS 3JIEKTPOMATHUTHOM
WUHAYKLHH.

22



21.  Camomnnykumsa. WuayktuBHOCTh, ¢opmyna mia IJIC  caMOMHIyKIUH,
HCUE3HOBEHHE U YCTaHOBJICHHE TOKA B LIEMH, COJAEPKALIEH HHAYKTUBHOCTD.

22. IlepemeHHBI TOK. XapaKTepUCTHKA I[EPEMEHHOIO TOKAa, LElb, COJep:Kalas
AKTUBHOE COIPOTUBJICHUE, EMKOCTh U HHIYKTUBHOCTh, PE30HAHC HAMPSKEHUM.

23. MoIIHOCTh B IENU IEPEMEHHOIO TOKA.

24. DnekTpuueckue Koyiebanus. MneanbHblil KosieOaTeIbHBIA KOHTYD.

25.  Bomnnubl. PacmpoctpaneHue BOJH, ypaBHEHHE IUIOCKOW M C(EpUYEcKON BOJH,
¢dazoBasi CKOPOCTh, BOJTHOBOE YpaBHEHHE.

26.  DnexkTpoMarHUTHbIE BOJIHBL. TOK cCMelleHus, ypaBHEHHME MakcBemia M HX
buznyecKuil CMBICH, BHIBOJ BOJTHOBOT'O YpaBHEHUS U3 ypaBHEHUI MakcBea.

27.  CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

28. MarnutHoe mnone B BemecTBe. BekTtop HamarHnuuBaHusA. OCHOBHBIE 3aKOHBI
MarHUTHOTO T10JI€ B BELLIECTBE.

29.  Ilpupona 35IeKTpUYECKOr0 TOKA B METaJIaX U MOJYINPOBOIHHKAX.

30.  DiexkTpuuecKue SIBICHUS B KOHTAKTaX.

31. TepmoanexkrpuyectBo. ABnenus [lensThe 1 ToMcoOHA.

32.  KonebaHus npy HATMYWU 3aTyXaHUSI.

33.  Pe3oHaHC TOKOB B IIEMH [IEPEMEHHOT0 TOKA.

Onrtuka

1. B uem 3akmrouaercs 3aK0H peIOMIICHUS cBeTa?

2. OT uero 3aBUCHUT  BEJIMYMHA  KaXYyIIErocs  MOJHATUA  TpeaMeTa,
paccMaTpuBaeMoOro 4epe3 CTEKI0?

3. Uto Ha3bpIBaeTCA MpeebHbIM YIIIOM MOJHOTO BHYTPEHHETO OTPaXKEHUS?

4 Kak 3aBucuT nokasaresnp npeaoMIeHUs pacTBOPa OT KOHLEHTpaluu?
5 Kak yctpoena 3purensHas Tpyba?

6. Urto Ha3bIBaeTCs yBEIMUEHUEM ONTUYECKON TPYObI?

7 Yro Ha3bIBaeTCs MOJIEM 3pEHUs TPYObI?

8 Uewm otiinuaercs 3putenbHast Tpyba Kemiepa ot TpyOs! ['anunes?

9. Yro Ttakoe anepTypHas quadparma’?

10. Yo Takoe uucioBas aneprypa?

11. B d4em 3akirodaercs yci0BHE CUHYCOB?

12. Uewm otnuyaeTcst amoxpomar oT axpomara’?

13.  KakoBO yCTpONCTBO OKYJISIPHOTO MUKpOMETpa?

14. B u4eMm cocTouT siBIeHHE UHTEp(PEepeHIH cBeTa?

15. Haiite onpenenenre nHTEpHEPEHIUH.

16.  Kakue BoaHBI Ha3bIBaloTCs KorepeHTHbIMHU? Kak ¢opMynupyrorcs ycioBus
KOT€pEHTHOCTH JABYX BOJIH.

17. Kak BbluuCIsieTCss CymMMapHass HWHTEHCHBHOCTh IPU  HAJNOXKEHUM  JBYX
MOHOXPOMAaTHYECKHUX BOJH OJUHAKOBOM YaCTOTBI, NOJSIPU30BAaHHBIX B OJHON IJIOCKOCTH?

18.  Ilpu Kakux YCJIOBUSAX BO3HMKAOT M KakK pacCUMTHIBAIOTCA min M max
UHTEHCUBHOCTH NPH UHTEPPEPEHIINH IBYX BOJIH?

19.  TIlocrpoiite xon myderd B cxeMe OHra, paccumTath pa3HOCTh XoAa Jy4ded H
MIUPUHY UHTEP(EPEHLIMOHHOM MOIOCHI.

20. [Toctpoiite xon nyueit B 6unpuzme dpenens, BoiBeauTe (HOPMYIBI U pacdyera
MIUPUHBI UHTEP(HEPEHIMOHHON NOJIOCH 1 MAKCUMAJIBHOT'O YKCIia HHTEPPEPEHIIMOHHBIX TOJI0C.

21. [IpuBenuTe oONTHYECKYIO cXeMy HHTepdpepomeTpa MailkenbcoH, OOBICHUTE

IIPUHLINII €r0 AEUCTBHUS.
22. Jns yero ucnonb3yroTCst HHTEPGHEPOMETPHI?
23. B 4ewm 3akmrovaercsa npuHum [ roiirenca - ®@penens?
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24.  Yewm ommmuaercs audpaxun Openens ot audpaxiun Opaynrodepa?

25.  Kak ¢opmynupyercs ycioBUE BOSHUKHOBEHHS MaKCUMyMOB M MUHUMYMOB IpU
TUQpakIuy CBeTa HA eI’

26. Kaxk Bnusier mupuHa meiau Ha TUGPaKIuOHHYI0 KapTUHY?

27. Kak 1nocTpouTe BEKTOPHYIO JuarpamMmy Ui OINPEICICHUM aMIUIATYAbI
KoJieOaHui B cimydae TUpakiuy OT IIesTn?

28.  Urto mpencraBusier cobOoil mudpakiMOHHAS pEUIETKA, JaTh ONpPEICICHUE

apaMeTpoB,  XapaKTepU3YIOUIMX IU(GPaKIUOHHYIO  pemeTky?  (MOCTOSIHHAs, IEpHO/,
pasperniaronias ciocoOHOCTb, YIIIOBast U JIMHEHHAS TUCTIEPCHS).

29. Kak BeITaauT mudpakinvoHHas KapTuHa npu audpaknuu Ha pemetke? JlaTe
KaueCTBEHHOE U KOJINYECTBEHHOE ONHUCAHUE.

30. Kakas cBsI3b cymiecTByeT Mexay nudpakiueid 1 uatephepeHiuein?

31.  Kakoii cBeT Ha3bIBAa€TCs IIOCKONOISIPU3OBAHHBIM?

32. B uém cocTouT siBieHHE IBOMHOTO Jy4enpesiOMIICHUS?

33.  Yro Takoe ontuyeckas ocb?

34. Kaxkue niaockocT B KpuCTailie Ha3blBAIOT TJIABHBIMU?

35.  Iloyemy MHTEHCHBHOCTH CBETa MPONOPLHOHAIbHA KBaAPATy aMIUIMTYAbI BEKTOpa
E?

36. Kak ¢popmynupyercs 3akoH bproctepa?

37.  Kaxkue cymecTByOT CIOCOOBI MOTYyYEHHUS ITIOCKOTOISIPU30BAaHHOTO CBETA?

38. Kakue BelecTBa Ha3bIBatOTCA ONTUYECKHA AKTUBHBIMU?

39.  Yem omiIMyaeTcss AJUIMNTUYECKH MOJIIPU30BAaHHBIM CBET OT  JIMHEMHO
MOJIIPU30BaHHOTO?

40.  Kak wuszroraBnuBaercss npusmMa Hukonss u B yeMm 3akiloyaeTcsl NPUHLMIL €€
paboThI?

41.  Kakue Marepualibl IPUMEHSIOTCS AJIs1 U3TOTOBJIEHUS MTOJIIPOUJIOB?

42.  Kakue KpucTaIbl Ha3bIBAIOTCS MOJIOKUTEIBHBIMU, a KAKUE — OTPULIATEIbHBIMU?

43.  Yem oTimMyaeTcs CHEKTpajbHAasi CBETUMOCTD TeJla OT HHTErpaibHON?

44.  Yro HazpIBaeTcs K03()(HUIIMEHTOM MOTJIOIIEeHUs Tena?

45.  Kakoe Teno Ha3bIBaeTcss aOCONIOTHO YEPHBIM U KaKO€ CEphIM?

46. B uem cytb 3akoHa Kupxroga?

47. N3noxuTe nepBelid 1 BTOPOU 3aKOHBI BuHa.

48.  Kak ¢opmynupyercs 3akoH CrepanHa—bosbliMaHa i aOCONIOTHO YEPHOTO U
ceporo ten?

49.  Ilpusenute opmyny IlnaHka, ONMCHIBAIOIIYIO M3JIydeHHE aOCOJIIOTHO YEPHOTO
Tena.

50.  Kakue 3aKOHbI MOTYT OBITh IOJIO)KEHBI B OCHOBY OECKOHTAKTHOTO H3MEpEHHs
TeMIlepaTyphl Te?

51. Yo Takoe sipkocTh Tena? Kak cBsA3aHbl IPKOCTb U CBETUMOCTD?

52.  Kaxkue tena Ha3zpiBaroTCs TambepToBckumu? Kak 3Byunt 3akon JlamGepra?

53. B uém 3axmouaercs sBIeHHE BHyTpeHHero ¢oroapdekra? B kakux
dboTonpreMHHUKaX OHO UCITIOIb3YETCS.

54. B dewm 3akitovaercs siBIeHHE BEHTHILHOTO (hoTodddexra?

55.  Kaxkoga cyts 3akoHOB (hoTodddhexTa?

56.  Kak dpopmynupyercs ypaBHeHue DiHIITeHHA 1151 poToapdexra?

57. Urto Ha3pIBaeTCs pabOTON BBIXO/1a AJIEKTPOHA U3 MeTala?

58. U3 Kkakux y4YacTKOB COCTOMT BOJIbTAMIIEPHAsl XapaKTEPUCTUKA BaKyyMHOI'O
dorornemenTa?

59.  Yro moHMMAIOT MOJ KpacHOi rpanutei poroaddexra?

60. UTOo MOHUMAIOT MMOJ] TS PMUHOM 3aJIEPKUBAIOIIIEE HAMpsOKeHne?
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ATtomHas pusuka

1. KakoB ¢usndeckuii cMbICT uncen m u n B 00001meHHoi popmyne banpmepa?

2. KakoBbl AJIMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOM M JUIMHHOBOJIHOBOM JIMHUI CEpUM
[Namena?

3. KakoBa myinHa BOJIHBI, COOTBETCTBYIOIIIAs Tpanulle cepuu bainsmepa?

4. KaxoBa yacrora ronoBHoil iunuu cepuu Jlaitmana?

5. ATOMBI BOIOpOAA HAXOAATCA B COCTOSIHUU € 7 = 5. CKOJIBKO JIUHUNA COJICPKHUT €ro
CIEKTp U3JIydyeHus?

6. B ueM cocTouT cyTh KOMOMHAIIMOHHOTO TIpHHITMIA PuTia?

7. Hcnonb3yss KOMOMHAIIMOHHBIN MPUHIAI, TTOKAKUTE Ha OJHOM U3 MPUMEPOB, KaK
MO>KHO IMOJYYUTh YacTOTY JJIsi BTOPOU JIIMHHOBOJIHOBOM JIMHUM cepuu [lameHa.

8. KakoBbl paznuuns Mexxay Mojensio atoma Pesepdopna u reopueii bopa?

9. [Touemy wmogen» artoma Pesepdopna HecoBmecTMMa C HpeICTaBICHUSIMU
KJIACCUYECKOH (PU3UKu?

10.  Pazwsicaute cMmbicn mnoctynatoB bopa. Kak ¢ ux mnomompio 00BSCHUTH
JUHEHYaThIA CIIEKTP aToMa Bogopoaa?

11.  HUcxoms u3 teopum bopa, omnpenenute CKOpPOCTb JABMXKEHHS JJIEKTPOHA Ha
MIPOU3BOJILHOM SHEPIeTHUYECKOM YPOBHE.

12.  Omnpenenute MakCUMalbHYIO [JWHY BOJHBI CBETa, MPU KOTOPOM BO3MOKHA
MOHU3AIIMSI aTOMa BOJIOPOA, HAXO/ISIIETOCS B OCHOBHOM COCTOSTHUMU.

13.  Kakyro suepruto (B 3B) momxeH uMeTh (pOTOH, 4TOOBI IEPEBECTU aTOM BOAOPOJa
13 OCHOBHOT'O COCTOSIHHSI B COCTOSIHUE C 1 = 57

14. CpaBHuTE NepBbI OOPOBCKHUI pajnyc s aToMa Bojopojaa u s He™.

15. B uem 3akirouaroTcs NpoTUBOpPEUMs U HEAOCTAaTKU Teopuu aroma bopa?

16. B uem cymnocTs onbiToB @panka u ['epua?

17. Kakne oCHOBHBIE BBIBOJIBI MOYKHO CJI€JaTh Ha OCHOBaHWUM ONbITOB DpaHka H
I'epma?

18.  Ilpu kakoM ycCKOpSrOIIeM TOTeHIanse OyaeT HaOMroaaThCsl pe3Koe MaJcHHUE
aHOJTHOTO TOKa B onbiTax Ppanka u ['epiia, ecnu TpyOKy 3alIOTHUTH ATOMAPHBIM BOJIOPOAOM?

19.  OObscHUTE, HA KAKUX YyYacTKaxX BOJIbTAMIIEPHON XapaKTEPUCTUKH UMEIOT MECTO
YOpPYrue U Ha KaKUX — HEYNIPYTUe CTOIKHOBEHHUSI 3JIEKTPOHOB C ATOMaMH.

20. B uyewm 3akirodaercs CTaTUCTUYECKas MHTEPIIPETALUsl BOJTHOBON (pyHKIIMU?

21.  Jlns kakux yactull cripaBeyinBo ypaBHenue Llpenunrepa?

22.  Ilouemy ypasuenue lllpenunrepa chopMynnpoBaHO Kak BOJTHOBOE ypaBHEHHE?

23.  3anumuTe BpPEeMEHHOE W  CcTalMoHapHoe ypaBHeHus Ilpenunrepa wu
MIPOAHAIU3UPYHTE UX.

24.  Coepuure nepexoj oT BpeMeHHoro ypaBHeHus lllpenunrepa k ctanmoHapHomy.

25.  3amnumuTte OJHOMEPHOE BpEMEHHOE U cTamnuroHapHoe ypaBHeHus lllpenunrepa m
MPOAHAIU3UPYHTE UX.

26.  3anummTe BpeMEHHOE U cTalnoHapHoe ypaBHeHus lllpennnrepa B onepaTopHOi
dbopMe U mpoaHATU3UPYNUTE UX.

27. Kaxkoii BEIBOJ MOXKHO ClI€NIaTh, CPAaBHUB CTalMOHapHOEe ypaBHeHuE [lpenunrepa ¢
ypaBHEHUEM JJis1 COOCTBEHHBIX 3HAYCHHI U COOCTBEHHBIX (DyHKITHIA?

28. UYto MOkHO cka3ath 00 ornepaTopHoit opme ypaBuenus llIpenunrepa?

29. Kakas gactuia siBisiercst CBOOOTHON?

30.  IlokaxkuTe, YTO OHHEPreTHUYECKUH CHEKTP CBOOOJHO IBMXKYIIEHCS YacCTHUIIBI
SBJISIETCS] HEMIPEPHIBHBIM.

31. Haiimute cOOCTBEHHBIE 3HAYEHHMs] DHEPrUM  YACTUIBI B  OJIHOMEPHOU

«IOTEHIIUAILHOM sSIME» C OCCKOHEYHO BBICOKUMH «CTCHKAMM.
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32.  KakoBa HauMeHbIIas SHEPTHsS YACTHUIIBI B «IIOTCHIMAIBHOHN siMe» ¢ OECKOHEUHO
BBICOKUMH «CTEHKaMU»?

33.  OOsbscHUTE, MMOYEMY HAWHH3IIEE COCTOSHUE OCLMIUIATOpPA HE MOXKET 00JanaTh
HYJIEBOM SHEPrHUEH.

34.  Kakumu CBOWCTBaMHM MHUKPOYACTHI] 0OYCIOBIICH TyHHEIbHBIH 3P heKrT?

35. 3anummuTe cranuMoHapHoe ypaBHeHue lllpemuHrepa miIs BOAOPOIONOIOO0HOM
cuctemsl. [IpuBenuTe MpuUMeEpPHI BOJOPOIOTIOI0OHBIX CUCTEM.

36. [Touemy HamboIEee OIXOSIIEH KOOPAMHATHON CHCTEMOM Il PACCMOTPEHHMSI aToMa

BOJI0poAa siBsiercs ceprueckas? [Ipoananmmsupyiite (KaueCTBEHHO) X0 PEIICHHS CTAIIMOHAPHOTO
ypaBHeHusi llpenunrepa s aroma Bojopoja B cepuueckux KoopiauHaTtax. Kakue BbIBOJIBI
CJICIYIOT U3 €r0 pelieHus?

37.  3anummrte COOCTBEHHBbIC 3HAYEHMs DSHEPrHMUM OHJIEKTPOHa B aroMe BOJOPOJA,
onpenensieMble peuieHueM ypaBHeHus lllpenuurepa, u npoanamusupyiirte ux. B yem ommune u
CXOJICTBO C pe3yabTraTtamu Teopun bopa?

38.  Kakue BenmMUMHBI /I SJICKTPOHA B aTOME OIPEJICNICHBI, €CIIM M3BECTHBI KBAHTOBBIC
yucna n, [ u m;?

39.  Ilouemy KBaHTOBasi MEXaHHMKa HE HCIIOJB3YET MPEACTABICHHUE 00 AIEKTPOHHBIX
opbutax? Yto XapakTepu3ylOT KBaHTOBbIC yucina #, [ u m;?

40.  Kakue BenTMYMHBI, XapaKTEPUIYIOIIUE dIIEKTPOH B aTOME BOJIOPOJIA, KBAHTYIOTCS?
3anummnTe COOTBETCTBYIONINE (POPMYJIBI.

41.  IlpencraBpTe CHMBOJIMYECKYIO 3aIIUCh 3JEKTPOHOB B COCTOSHUAX c: 1) n =3,/
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (u3MuUecKuil CMBICI paclpeneieHus IUIOTHOCTH 3apsiia B AJIEKTPOHHOM
obmnake?

43.  Cdopmynupyiite mpaBuia ordopa s OpOUTATBHOTO U MarHUTHOTO KBAaHTOBBIX
yucen. Beerna nmu onu BemonHs0TCA? Kak MOKET M3MEHATHCS TJIaBHOE KBAHTOBOE YUCIIO?

44.  Kakue nepexofsl cooTBeTCTBYIOT cepun [lamena? VMcnonb3yiite cMMBOIMYECKYIO
3aIiCh COCTOSIHUH.

45.  KakoB KBaHTOBO-ME€XaHWYECKHUI CMBICII IEPBOr0 OOPOBCKOTO paguyca?

46. B uem oTnmume BHIBOJOB KBAHTOBOW MeXaHMKHU U Teopuu bopa mist 1s-cocrosHus
3IIEKTPOHA B aTOME BOJI0poa?

47.  DnexTpoH B aTOME BOJOpOJa HaxoauTcs B ls-coctossHun. Onpenenure Hauboee
BEPOSITHOE PACCTOSIHHE DIIEKTPOHA OT sIpa.

48. B dyem ¢u3MuecKHil CMBICI MOCTOSHHOM paJnoakTHBHOTO pacnaaa? Kak MOxHO

NPUATH K BBIBOJY, YTO PaJMOAKTUBHBIC CBOHCTBA 3JIEMEHTa OOYCIIOBIEHBI CTPYKTYpOH €ro
aapa? MoXHO 1M yKa3aTh, Kakhe sApa M KOrjJa pacmaiyTcs B pPaJMOaKTHBHOM o0pasie 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U yJ€JIbHAsl aKTUBHOCTB IIpernapara’?

50. Kakue  XapakTepUCTHUKU  PaJMOAKTUBHOTO  pacmaja  ONpElNesioT  ero
WHTEHCUBHOCTB?

51.  Hapucyiite rpaduk 3aBucuMocTH In 4 (4 — akTUBHOCTbH IpernapaTa) OT BPEMEHH.
Kakue nanHpie MOTYT OBITh U3 HETO MOJTyYEeHbI?

52. Kak m BO CKOJNBKO pa3 M3MEHUTCA YHUCIO SI€p PaAMOaKTHBHOIO BEIIECTBA 3a
BpEMsI, paBHOE JIBYM II€pHo/iaM Iojrypacnana’?

53.  Kak (o kakoMy 3aKOHY) U3MEHSETCS CO BpEMEHEM aKTUBHOCTh HYKJIH a7

54.  Belpazure cpegHee BpeMs KU3HU PAaJUOAKTHBHOIO sApa Yepe3 IOCTOSHHYIO
paZvoaKkTUBHOIO pacmaja.

55. Yrto mnponoIKUTENBbHEE — YEThIpe Iepuoja IoJypacnaja WiId TPU CPEOHMX

BPEMEHH KU3HU PaUOaKTUBHOTO siipa’?
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56. Kakas nons Hykiauzaa pacrnagercsl Ha MPOTSHKEHUU ABYX CPEJHUX BPEMEH JKU3HU
pPaaroaKTUBHOIO sijpa’?

57.  KakoBO COOTHOLIEHHE MEXAY CPEIHUM BPEMEHEM KHU3HU PAJMOAKTUBHOIO SIpa
Y IIEPUOZIOM TOoIypacnaja’?

58. Kakasg no1s Ha4yagbHOrO KOJIMYECTBA PaJMOAKTUBHOIO H30TONA paclaiercs 3a
BpEMsl, paBHOE CPEIHEN IPOJOJDKUTEIbHOCTH KU3HU 3TOr0 U30TONa?

59.  Kak u3MeHMTCS HHEpPrusl MCIIyCKa€MBbIX (-4aCTUI[ C YBEJIMUYEHUEM IEepuoja
HOJIypaciaaa paguoakTUBHOro ieMeHTa? OTBeT 000CHYMHTE.

60.  Kak 00BACHUTH OTPOMHOE pa3IMyHie B Iepuoaax Mojrypacraja o-pajan0aKTHBHBIX
sanep?

61.  HaGmromaercst nM paAMOaKTHBHBIN pacraj CBOOOTHBIX MPOTOHOB? HEHTPOHOB?
[Touemy?

62.  Kak MOXXHO OTIMYUTH [3-3JIEKTPOHBI OT AJIEKTPOHOB KOHBEPCUH?

63.  Yro NEXUT B OCHOBE METOJOB HAOJIOJEHMS U PETUCTPAllUU PATUOAKTUBHBIX
U3ITy4EeHU?

64. KakoB mnpuHuMII  JE€HCTBHS  NOJYOPOBOJHUKOBOrO  cueryuka? B uem
IIPEUMYIIECTBO MCIOIb30BaHUS TBEPJOU CpEJIbl 10 CPABHEHUIO € Ta3oM?

65. B 4eM cXOACTBO U pPa3IMYUE JIEKTPOHHBIX U TPEKOBBIX AETEKTOPOB?

66.  Kakue BO3MOXKHOCTH JUIsl UCCIIEJOBAHMS OTKPBIBAIOTCS MIPU MMOMEILEHUN KaMepbl
Bunbscona B MaruutHoe nosne?

67.  llpuBenute, MOSICHUB, OCHOBHBIE XapAKTEPUCTUKH JIETEKTOPOB.

68.  JlaiiTe XapakTepUCTUKY SIBJICHHUS, JIEKAILEro B OCHOBE PabOThl YEPEHKOBCKOTO
CYETUHKA.

69. B 4yem cxo/1cTBO 1 pa3inune BUIHCOHOBCKOM U muddy3noHHoN Kamep?

70.  Kak B 4epeHKOBCKOM CUETUMKE MOKHO Pa3JIeIUTh YaCTULIbI 10 Maccam?

71.  Yem nydnie perucTpUpoOBaTh BBICOKO3HEPIETUYHBIE MHKPOYACTHULIBI: KaMEpOn
Bunbcona unm my3sipbkoBoii kamepoii? [Touemy?

72.  Kakue u3 NpHUBEIEHHBIX CUYETYMKOB MOITM Obl ObITh OOBEAMHEHBI E€IMHBIM
HA3BaHHUEM «Ta30pa3psIHbIe CYETUUKN?

73. B uyem oOIIHOCTb U pa3ianyue BCEX PACCMOTPEHHBIX TPEKOBBIX IETEKTOPOB?

74.  llouemy mnponopuHMOHaNbHAs KaMepa OJHOBPEMEHHO BBINONHSIET (YyHKIUU
TPEKOBOTO JETEKTOpa?

75. B kakux TpEKOBBIX AETEKTOpPax IPU NPOYUX PABHBIX YCIOBUSAX JUIMHA TpEKa
camas kopotkas? [Touemy?

76.  MoxHO M C TOMOUIbIO cueT4yHWKOB ['elirepa—Mriomiepa U3MEpATh SHEPTUIO

yactuil? [Touemy?
4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTHM HHBAJHMIAM M JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMU
310POBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS IIOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOXHOCTSIMHU 3J0POBBSI MPEyCMATPUBAETCS UCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pPE3YyJIbTaTOB OOYyYEHHsS IO JAUCUUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.
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[Ipouenypa oreHUBaHUsI pe3yIbTaTOB OOYYEHUS WHBAIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI IO TUCHUIUITMHE (MOIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManui B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0pPOBbS H BOCIPHUATHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5 Ilepeyenb OCHOBHOI M 1ONIOJTHUTEJIBLHOH YueOHOM JUTEepaTypbl, HEOOX0AMMOM s
OCBOCHHUS IMCUMILINHBI (MOLYJIs1)
5.1 OcHoBHas uTeparypa

Mexanuka

l. Uponos, N.E. Mexanuka. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBINH pecypc| : yueO.
nocobue — DnekTpoH. n1aH. — Mocksa : W3narensctBo "Jlaboparopus 3nanuit", 2017. — 312
c. — Pexxum poctyna: https://e.lanbook.com/book/94115

2. Anemxesud, B.A. Kypc obmeii ¢pu3ukn. Mexanuka [DneKTpoHHBIH pecypc] :
yueb. mocobue / B.A. AnemxeBuy, JI.I'. Jlenenko, B.A. KapaBaeB. — DnektpoH. maH. —
Mocksa : @usmatiut, 2011. — 469 c. — Pexum noctyna: https://e.lanbook.com/book/2384

3. bytukoB, E.M1. ®usnuka: Mexanuka [DIeKTpoHHBIA pecypc]| : yued. mocobue /
E.. byruxos, A.C. KouaparbeB. — OnekTpoH. naH. — Mocksa : @uszmatiut, 2008. — 352 c.
— Pexxum poctyma: https://e.lanbook.com/book/2128

4. Kanamraukos, H.I1. OcuoBsl ¢pusuku: B 2 T. Tom 1 [DnekTpoHHBIH pecypce] : yueoO.
/ H.II. KanamnukoB, M.A. CMmoHabIpeB. — ODNeKTpoH. naH. — MockBa : M3aarenbcTBo
"JlabopaTtopus 3Hanuit", 2017. — 545 c. — Pexxum nocrymna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JlaGopaTopHbIil MpakTUKyM 0 GHU3UKe [DNEeKTpOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymtok. — OnektpoH. naH. — Cankrt-IlerepOypr :
Jlanp, 2012. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/3811

6. CagenneB, 1.B. CO0opHUK BOIMPOCOB U 3a7a4 Mo o0miel ¢uzuke [IIeKTPOHHBIN
pecypc] : yue6. nmocobue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2016. — 292 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/71766

MonexynsipHas puznka
1. Kyxka, Muxaun AnekcanapoBuu MonekynsapHass (u3Mka: TEKCThl JIEKIHUN
/M.A. Kyxa; M-Bo oOpazoBanus u Hayku Poc. deneparuu, Kybanckuit roc. yH-T -Kpacnonap:
[KyOaHnckuii rocynapctBeHHblit yausepeurer], 2011.

2. Uponos, U.E. ®usuka makpocuctem. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc]
: yueO. nmocobue — DnekTpoH. AaH. — Mocksa : M3narensctBo "JlabopaTtopus 3nanwmii", 2015.
— 210 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/84090

3. Anemxkesuy, B.A. Kypc oOmielt ¢pusuku. MonekynspHas ¢puzuka [DneKTpOHHBINR

pecype] : yueb. — DOnekTpoH. maH. — Mocksa : ®usmariur, 2016. — 312 c. — Pexum
nocryna: https://e.lanbook.com/book/91145
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4. byrukos, E.W. ®usuka: CTpoeHue 1 CBOMCTBA BELIECTBA [ DIEKTPOHHBIA pecypc]|
: yue6. / E.M. byruko, A.C. KonmpateeB, B.M. V3aun. — Dnektpon. naH. — Mocksa :

q)I/I3MaTJII/IT 2010. — 336 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2127

5. I'punkpyr, M.C. JlaGopaTopHBIH MPAKTUKYM 110 (U3HKE [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymok. — OnektpoH. naH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 ¢. — Pexxum noctyna: https://e.lanbook.com/book/3811

6. CagenbeB, 1.B. COopHUK BOMPOCOB M 33ja4 Mo oO0miei (usuke [DIEKTPOHHBIN
pecypce] : yueb. mocobue — DnektpoH. gaH. — Cankt-Ilerepoypr : Jlanp, 2016. — 292 c. —
Pexxum noctyna: https://e.lanbook.com/book/71766

DIEKTPUYECTBO U MAarHETHU3M
1. CuByxun, /J[.B. O6mwuii xypc ¢usuku. Yuebd. nocodbue: g Byzos. B 5 1. T.IIL

DNEeKTpUYecTBO [DIEKTPOHHBIN pecypc]| : y4eb. mocobue — DiekTpoH. naH. — Mocksa :
®dusmatiur, 2015. — 656 ¢. — Pexxum noctyma: https://e.lanbook.com/book/72015

2. AnemkeBud, B.A. DnexrtpoMarserusm [DNeKTpoHHBIA pecypc] : y4ued. —
OnekTpoH. aAaH. — MockBa : ®wusmamiur, 2014. — 404 c. — Pexum pgocryna:

https://e.lanbook.com/book/59683

3. ['punkpyr, M.C. JIabopaTopHblii IpakTUKyM 0 ¢u3nKe [DIEeKTPOHHBIHN pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymiok. — OnektpoH. nmaH. — Cankrt-IletepOypr :
Jlanb, 2012. — 480 c. — Pexum nocryna: https://e.lanbook.com/book/3811

4. CagenbeB, 1.B. COopHUK BOMPOCOB M 331a4 1o o0miei (usuke [DIeKTPOHHBIN
pecypc] : yue6. mocobue — OnektpoH. naH. — Caunkrt-IlerepOypr : Jlanp, 2016. — 292 c. —
Pexxwum noctyna: https://e.lanbook.com/book/71766

Orntuka
1. Uponos, N.E. BonnoBbie npoueccbl. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIA pecypc] :
yueb. mocobue — DnekTpoH. naH. — Mocksa : M3natensctBo "Jlabopatopus 3nanuii", 2015. —
265 c. — Pexxum noctyna: https://e.lanbook.com/book/66334
2. Jlanac6epr, I'.C. Ontuka [DnekTpoHHBIN pecypce] : yuel. mocodnue — DJIEKTPOH. J1aH.
— Mocksa : ®uzmariut, 2010. — 848 c. — Pexxum nocryna: https://e.lanbook.com/book/2238
3. Anemkesud, B.A. Kypc o6mieit pusuku. Ontuka [I1eKTpoHHBINA pecypc] : yued. —

OnekTpoH. aAaH. — MockBa : ®wsmamiur, 2011. — 320 c. — Pexum pgocryna:
https://e.lanbook.com/book/2098

4. byrukos, E.M. Ontuka [OnekTpoHHBIN pecypc] : yued. mocodre — DIEeKTPOH.
nan. —  Caskr-IletepOypr : Jlawp, 2012. — 608 <c¢. — Pexum mocryma:

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

I'punkpyr, M.C. JIabopaTopHBbIil MPakTUKyM 10 Qu3uKe [DIEKTpOHHBINA pecypc] : yueO.
nocobue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. gan. — Cankrt-IletepOypr : Jlans,
2012. — 480 ¢. — Pexxum noctyma: https://e.lanbook.com/book/3811

2. CagenneB, U.B. CoopHHK BONPOCOB U 3a1a4 M0 o01miel Gusuke [DIeKTPOHHBIH
pecypce] : yueb. mocoone — DnextpoH. ngaH. — Cankrt-IlerepOypr : Jlans, 2016. — 292 c¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

AToMHas U saepHas pu3nKa
1. bapkxos A.Il.,, Hopom B.C., Jleicenko B.E., Hukutun B.A., IIpoxopos B.IL.,
XotusHckas E.b. Atomnas ¢usuka: yueOHO-MeToanueckoe nocodue.— Kpacnogap: Kybanckuii
roc. yH-1, 2016.
2. HInonsckuii, 2.B. Atomuas ¢usuka. Tom 1. BBeaeHue B aToMHyI0 (U3UKY
[DnexTpoHHEbI pecypc] : yued. — DmektpoH. aad. — Cankt-IletepOypr : Jlans, 2010. — 560 c.
— Pexxum moctyma: https://e.lanbook.com/book/442
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3. HInonsekuit, 2.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBaHTOBOW MEXaHUKU U
CTPOCHHE AIICKTPOHHON 000JIOUKH aToMa [DJIEKTPOHHBIA pecypc] : yued. — DIeKTpoH. AaH. —
Canxkr-IlerepOypr : Jlanb, 2010. — 448 c¢. — Pexwum nocryna: https://e.lanbook.com/book/443

4. bynkep, 1. AtomHas ¢usuka [DnexkTpoHHBIH pecypce] : ydel. mocooue / JI.
Byaxep, 1. Kum6enn, 1. JleMwmis. — DnextpoH. naH. — Mocksa : @usmariut, 2010. — 396
¢. — Pexum nocryna: https://e.lanbook.com/book/48253

5. HponoB, W.E. KsantoBas ¢usuka. OCHOBHbIE 3aKOHBI: y4yeOHOE Imocobue
[DnexkTpoHHbIN pecype] : y4eb. mocoOue — OneKkTpoH. naH. — MockBa : M3maTenbCcTBO
"JIabopartopus 3nanuii", 2017. — 261 ¢. — Pexxum noctyna: https://e.lanbook.com/book/94103

6. Hponos, N.E. 3agaun mo kBaHTOBOW (u3uke [DIEKTpOHHBIH pecypc] : yueO.

nocobue — DnekTpoH. naH. — Mocksa : M3parensctBo "JlabopaTtopus 3nanmii”, 2015. — 220
¢. — Pexum nocryna: https://e.lanbook.com/book/84093

7. [IpakTUKyM 1O pemeHuto 3aaa4 1no oodmemy Kypey ¢puznku. OCHOBBI KBaHTOBOM
¢usuku. CtpoeHue BemiecTBa. ATOMHas W sjepHas (u3uka [DIeKTpoHHBIA pecypc]| : yueo.
noco6ue / H.I1. Kamamaukos [u ap.]. — DaextpoH. gan. — Cankr-llerepOypr : Jlans, 2014. —
240 c. — Pexxum noctyna: https://e.lanbook.com/book/49468

8. ['punkpyr, M.C. JlabopaTOpHBIil MPaKTUKYM 10 GHU3UKe [ DINEeKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymtok. — OnexktpoH. naH. — Cankr-IletepOypr :
Jlans, 2012. — 480 ¢. — Pexwum nmocrymna: https://e.lanbook.com/book/3811

9. Cagenbes, 1.B. Kypc o0mieit ¢pusuku. B 3 1. Tom 3. KBanToBas ontuka. AToOMHast
¢usuka. Pusmka TBepaoro Ttena. DuU3MKa aTOMHOTO SApa W AJIEMEHTAPHBIX YaCTHI]
[DnexTpoHHBIH pecypc] : yueb. mocobue — DnekTpoH. gaH. — Caunkr-IletepOypr : Jlanb, 2017.
— 320 c. — Pexwum noctyna: https://e.lanbook.com/book/92652

10. CagenbeB, 1.B. COopHuK BOMpocoB M 3a1au 1o oOmiei ¢usnke [DIeKTpOHHBIN
pecypc] : yueb. mocoone — IDnektpoH. naH. — Cankt-IlerepOypr : Jlawp, 2016. — 292 ¢. —
Pexwum noctyna: https://e.lanbook.com/book/71766

5.2 JlonosiHUTeILHAS JIUTEPaTypa

Mexanuka
1. Bonwskenmreita B.C. CoopHuK 3a1a4 1o 001emMy Kypcy Gpusnuxu /
B.C. Bonbkenmreiin. — CI16: Kamxknsiit Mup: [IIpodeccus], 2006.
2. Tpodumona T.U. COopHUK 3a1a4 110 Kypcy GU3UKHU C PEIICHUSIMU: yueO.
noco6ue 11st By30B / T.W. Tpodumona, 3.I'. [1aBnosa. — M.: Beicias mikoia, 2004.
3. Kypc obmieit puzuku [Tekct] : yuedHOE mocobue ist BTY30B : B S KH. KH. 1 :

Mexanuka / U. B. Casensbes. - M. : ACT : Actpens, 2004. - 336 c. : un. - ISBN 5170029632. -
ISBN 5170089627. - ISBN 5271010341

4. CuByxwuH /[.B. O6muit kypc ¢puszuku. Mexanuka/ Cusyxun J[.B. T.3. M.:
®dusmaraur, 2005

3. BboratoB H.M. Mexanuka: nabopatopuslii npaktukym/ boratoB H.M., /To6po
JI.®., Onnmyk C.A., CaBuenko B.®. Ky6anckuii rocynapcTBeHHbIi yauBepcuret, 2003. - 103c.

6. COopHuk 3anad no odmemy Kypey pusuku [Tekct] : [yaeOHoe mocobue ans
CTyIeHTOB BY30B : B 5 kH.]. Ku. 1 : Mexanuka / [C. II. CtpenkoB u ap.] ; mox pea. 1. A.
SAxosnesa. - U3x. 5-¢, crep. - M. : DUSMATIIUT : JIAHD, 2006. - 240 c. : ui. - ABTOpbI
yKa3zaHbl Ha 006opoTe TUT. tucta. - ISBN 5922106023.

7. O6uwmit kypc ¢usuku [Tekct] : yuebHOe mocoOue Ui CTYIEHTOB (u3.
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cnenanbHocTe By30B : [B 5 1.] . T. 1 : Mexanuka / JI. B. CuByxun. - U3a. 4-e, ctep. - M. :
OU3SMATIIUT : MOTH , 2005. - 560 c. : mi. - ISBN 5922102257. - ISBN 592210229X. - ISBN
5891550784. - ISBN 5891550776

8. Ommbku m3Mepenuit gpusnuecknx BenuuuH [Tekct] : yueObnoe mocodme / A. H.
3aiinens. - M3a. 2-e, crep. - CII0. [u ngp.] : Jlanb, 2005. - 108 c. : wi. - (Y4eOHUKHU 151 BY30B.
CrnenuanpHas sureparypa). - bubmmorp.: ¢. 107. - ISBN 5811406436

9. 3amaun no obmei gusuke [Tekcr| : yueOHOe mocodue Al CTYIEHTOB BY30B /
U. E. Uponos. - U3a. 10-e, crep. - CIIO. [u np.] : Jlans , 2006. - 416 c. : un. - (Knaccuueckue
3a/la4HUKd U OpakTUKyMbl. Dusuka) (YueOHuxu miusa By3oB. CrenuanbHas JIMTEparypa)
(Knaccuueckas yueOHas nureparypa no gusuke). - ISBN 5811403194

10. 3amaun mo obOmel ¢usuke [Tekcr] : yuebHoe mocobue mns By3oB / U. E.
Hponos. - 7-e u3xa., crep. - M. : BUHOM. JlaGopatopus 3nanuii, 2007. - 431 c. - (OOmas
¢uszuka). - ISBN 594774614X

11. Kommbrorepusie nabopatopabie paboTel mo ¢usuke B makere MathCAD
[Tekcr] : yueOHOE MOCOOHME IS CTYICHTOB BY30B, O0YYAIOIIMXCS IO HAMPABICHHUIO MTOTOTOBKU
OakanaBpoB "Texuuueckass ¢usuka" / B. B. bnarosemenckuii. - Cankr-IlerepOypr [u ap.] :
Jlanb, 2013. - 95 c. : un. + [1] snektpon. onT. auck (CD-ROM). - (YueOHUKH aJi1 BY30B.
CrneuunanbHas nuteparypa). - bubnuorp.: c. 94. - ISBN 9785811415281

MonekynsipHast pu3uka

1. Kypc ¢wusukn: yued. mocobue mnsi crymeHToB By3oB / A.A. [ernad,
b.M. fBopckuii. — M.: Beiciias miko:na, 2005.
2. PemuzoB A.H. Kypc ¢usuku: yueOHUK ans cryneHToB By3oB / A.H. Pemu3os,

A 4. Tloranenko. — M.: Jlpoda, 2004.

3. Opum C.3. Kypc o6meir ¢usukn: yuebnwk: [B 3 1.] / C.D. @pum,
A.B. Tumodeena. T.1. dusnueckre ocHOBbI MexaHukU. MonekynspHas usuka. Konebanus u
BonHbL. — CII6.: [u np.]: Jlans, 2007.

4. Tpodbumona T.U. CoopHUK 3a1a4 110 Kypcy (PU3UKHU ¢ petieHusIMH: y4el. mocooue
quist By3oB / T.M. Tpodumona, 3.I". IlaBnosa. — M.: Beicias mkomna, 2008.

3. KonbiToB I'.®. MonekynspHas ¢usuka: Jlabopatopusiii nmpaktukym / I.®. Ko-
neiToB, M.I'. Bapseimes, M.A. Kyxa, I'.I1. Unsuenko. — Kpacnonap: Kybanckoit roc. yu-T, 2004.

6. Kypc oOmieit ¢usuxu [Tekcr] : yueOHoe mocobue st BTy30B : B 5 kH. KH. 3 :
MonekynspHas ¢pusuka u repmoauHamuka / M. B. Casenwes. - M. : ACT : Actpens, 2004. - 208
c.: mi - ISBN 5170045859. - ISBN 5170089627. - ISBN 5271013057

7. O6mmit xkypc ¢usuku [Tekcr] : ydeOHOe mocoOue st CTYAEHTOB (u3.
cneuuanbHocTedt By30B : [B 5 T.]. T. 2 : TepmonuHnamuka u MonekyisipHas u ¢usuka / . B.
CuByxuH. - U31. 5-e, ucnp. - M. : ©USMATIIUT, 2005. - 543 c. : . - ISBN 5922106015

8. 3anaum o obmel pusnke [Teker] : yuebHOe mocodue i CTyAEHTOB By30B / 1.
E. Uponos. - U3n. 10-e, crep. - CII6. [u mp.] : Jlawb , 2006. - 416 c. : wn. - (Knaccuueckue
3aJJauHUKd U TpakTUKyMbl. Pusuka) (YueOHuMKHM Ui By30B. CreuuanbHas JWTepaTypa)
(Knaccuueckas yueOHas nureparypa no gusuke). - [SBN 5811403194

9. 3anaum no obuieit gpusuke [Teker] : yue6HOe mocodue ais By3os / U. E. Uponos.
- 7-e u3n., crep. - M. : BUHOM. Jla6oparopus 3nanuii, 2007. - 431 c¢. - (O6mas ¢usuka). -
ISBN 594774614X

DJIEKTPUUYECTBO U MAarHETU3M
1. [MupanumBumm, [I.A. DnekTpudecTBO W MarHeTHU3M [DIIEKTPOHHBIH pecypc] :
yueb. mocobue / HI.A. TlupamumBunm, E.B. Hlamaruna, H.A. KanseBa, E.A. IlonkoBa. —
Onektpon. gaH. — Cankr-IlerepOypr: Jlanp, 2017. — 160 c.
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2. DNEKTPUYECTBO M MAarHeTU3M: MPAKTHKYM IO pemieHuto 3amay / denepanpHoe
TOCYJapCTBEHHOE OIO/HKETHOE 00pa3oBaTEIbHOE YUPEKIACHHE BBICIIETO MPOQPECCHOHAIBHOTO
obpazoBanusi «KemepoBckuil rocyaapcTBeHHbId yHuBepcuter»; coct. FO.M. Ilonsiranos. -
Kemeposo: KemepoBckuii rocynapctBeHHbll yHUBEpcuTeT, 2014. - 80 c.

3. Hy6posckwuii, B.I'. DnextpudectBo u MaruetusM: COOpHUK 3a/1a4 U MIPUMEPHI UX
pemenus: yaeonoe mocooue / B.I'. lyoporckuii, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011.
-92c.

Orntuka
1. Tpodumona T.M. CoopHUK 3a7a4 110 Kypcy (DU3UKH C pelIeHUsIMHU: y4eO. mocodue
s By3oB / T.W. Tpodumosna, 3.I'. IlaBioBa. — M.: Bricmas mkona, 2004.
2. Jlanacoep I'. C. Onrtuka: yueOHOE MOCOOHME I CTYACHTOB (PU3MYECKUX CIIeIl.

By30B / JlanacOepr, I'puropmii Camywmnosuu; I'. C. JlanacGepr. - M3a. 6-e, ctep. - M. :
OU3MATIIUT , 2006. - 848 c.

3. CagenwveB U.B. Kypc o6mieii pusuku. B 5-tu kaurax. Ku.4. Ontuka. M.: Anpenb:
2002.

4. PemuzoB A.H. Mennnmnckas u Ononorndeckast Gpusnka : ydeOHUK 10 HU3HKE I
CTYJIEHTOB MeJl. By30B / / Pemu3oB, Anekcannp HukonaeBuu., A. I'. Makcuna, A. f. Iloranenko
; A. H. Pemu3os, A. I'. Makcuna, A. f. [loranenko. - U3n. 4-e, mepepad. u gorm. - M.: JIpoda ,
2003.- 559 c.

5. Kanureesckuii, H. . BoiaHoBas ontuka: yuebHoe 1ocodue Juis CTyA€HTOB BY30B
/ | KanuteeBckuii, Hukomnaii Banosuy; H. 1. Kanuteeckuii. - U3n. 5-e, crep. - CIIOG. [u ap.]:
Jlans , 2008. - 466 c.

6. O6muit kypc ¢usuku [Tekcr] : ydyeOHOe mocoOue nisi CTYAEHTOB Gus.
cnenuanbHocTe By30B : B 5 T. T. 4 : Onrtuka / JI. B. CuByxun. - U3n. 3-e, crep. - M. :
®usmataur : MOTHU, 2002. - 791 c. : uin. - ISBN 5922102281. - ISBN 5891550873

ATomHas u anepHas pusmka

1. bynkep I. ATtomHas pusmuka [DnekTpoHHBIN pecypce]: yueb. mocodue / 1. bynkep, /.
Kum6enn, /1. leMumnnb. — OnektpoH. aaH. — MockBa: @uzmatiur, 2010. — 396 c.

2. Inonbckuit 3.B. AtomHas ¢pusuka. Tom 1. BBenenue B atTomHyto Gu3uky
[DnexTponHsbIi pecypc]: yued. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. —

3. IInonsckuit 3.B. ATomHas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXaHHUKH U
CTPOCHHE AJIEKTPOHHOM 000JIOUKHU aToMa [ DIIEKTPOHHBIN pecypc]: yued. — DIeKTpoH. 1aH. —
Canxr-Ilerepoypr: Jlans, 2010. — 448 c.

4. OOumit kypc pusuxu [Tekct] : yuebHOE mocodue st CTyIeHTOB (Hu3.
crienanbHOCTel BY30B : B 5 T. T. 5 : AtoMHas u snepHast ¢usuka / [[. B. CuByxun. - Uzn. 2-e,
crep. - M. : DUSMATIINUT : MOTH, 2002. - 782 c. : un. - ISBN 5922102281

5. Aromuas u sinepHas ¢usuka [Tekcr] : cOopHuk 3amad : yuedHnoe nocodue / U. E.
Uponos. - U3x. 8-e, ucnp. - CIIO. [u ap.] : Jlans , 2002. - 288 c. : un. - (Y4eOHHUKH 1S BY30B.
CrnemnuanpHas uteparypa). - ISBN 5951100011

6. Kypc o6mieit pusuku [Teker] : yueOHOE mocobue niyist BTy30B : B 5 kH. KH. 5 :
KBanrtoBas ontuka. ATomHas pusuka. @usuka TBepaoro rena. Gusnka aTOMHOTO A1pa U
anemenTapHbix yactuil / M. B. Casenbes. - M. : ACT : Actpens, 2004. - 368 c. : uin. - ISBN
5170045875. - ISBN 5170089627. - ISBN 5271013073

7.  OO6uwmii kypc ¢usuku [TekcT] : yueOHOE mocodue It CTyIEHTOB (Pu3.
crienuanbHOCTE! By30B : B 5 T. T. 5 : AToMHas u saepHas pusuka / 1. B. CuByxus. - U3a. 2-e,
crep. - M. : DUSMATIIUT : MOTH, 2002. - 782 c. : un. - ISBN 5922102281
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8. AromHuas u saepHas ¢usuka [Tekct] : cOopHuK 3amay : yueoHOe mocodue / 1. E.
Uponos. - 3x. 8-e, ucnp. - CII6. [u np.] : Jlasws , 2002. - 288 c. : ui. - (Y4eOHUKHU AJIs BY30B.
CrnenuanbHas qurepatypa). - ISBN 5951100011

9. Kypc ob6meii pusuku [Teker] : yaeOHOe mocoOue st BTy30B : B S kH. KH. 5 :
KBanrtoBas onrtuka. ATtomHas Gusuka. @usuka TBepaoro rena. Gusnka aToMHOTO sIpa |
anemenTapubix yactuil / M. B. Casenbes. - M. : ACT : Actpens, 2004. - 368 c. : uin. - ISBN
5170045875. - ISBN 5170089627. - ISBN 5271013073

10. O6mwmit kypc ¢usuku [Tekct] : yaeOHOE TOCOOHE IS CTYACHTOB U3,
cnenuanbHoCcTe| By30B : [B 5 T.]. T. 3 : Dnekrpudectso / JI. B. CuByxus. - U31. 4-¢, ctep. - M. :
OU3MATIIUT : MOTH, 2004. - 654 c. : un. - ISBN 5922102273

11. Kypc o6meit pusuku [Tekcr] : yuebHOe mocobue 11 BTy30B : B 5 kH. KH. 2 :
OnektpuuectBo u maraetusMm / U. B. Casenbes ; otB. pen. E. C. I'pumacosa. - M. : ACT :
Actpens, 2004. - 336 c. : wi. - ISBN 5170037600. - ISBN 5170089627. - ISBN 5271011836. -
ISBN 271010333

12. 3agaum no obmieit pusuke [Tekct] : yuedbHOe mocobue st cTyneHToB By30B / U. E.
Hponos. - U3xa. 10-e, crep. - CII6. [u ap.] : Jlass , 2006. - 416 c. : wi. - (Kmaccuueckue
3aJJaYHUKU U IPaKTUKyMbl. @u3uka) (YueOHuku s By30B. CriennaiabHas TUTEpaTypa)
(Knmaccuueckas yuebnas nuteparypa no ¢usuke). - ISBN 5811403194

13. 3agauum no obuieit pusuke [Tekct] : yuedbHOe mocobue mist By30oB / U. E. Upogos. -
7-e u3m., crep. - M. : BUHOM. Jlab6opatopus 3uanuii, 2007. - 431 c. - (O6mas ¢pusuka). - ISBN
594774614X

5.3 Ilepuoanyeckue U3TaHUA:

1. B mupe Hayku

2. XKypHan 3kcriepiMeHTaJIbHOW U TEOpeTHUECKON (PU3UKU

3. W3Bectus poccuiickoit akagemun Hayk. Cepus pusnueckas

4. NuxeHepHOo-(hU3NYeCKHii KypHa

5. [TuceMma B 3KypHaJ 3KCIEPUMEHTAIBHON U TEOPETUUECKON (PU3UKU

6. VYenexu (u3MUeCKMX HayK — €KEMECSYHBbIH JKypHall. DJIEKTPOHHAs BEpCHUs
JKypHaJla: aHHOTAallUU, CTaTbu B popmare pdf.

7. M3BecTHs BBICIIUX y4eOHBIX 3aBeIeHUN. SIepHas sHepreTuka

8. NnxeHepHo-(pU3NIECKHi )KypHa

9. [Tucema B sxypHan «PuU3KKa 2JIEMEHTAPHBIX YaCTUI] M aTOMHOIO Spa

10.  ITuceMma B )XypHaJ dKCIIEPUMEHTAIIBHON U TEOPETUUYECKON (PU3UKU

11.  ®usuka ry1eMeHTapHBIX YaCTULl U aTOMHOTO s/1pa

12.  Snepnas ¢pusuka

13.  SnepHas ¢pu3uKa M HHKUHUPUHT

14.  buodusuka.
15. Bectnuk MI'Y. Cepusi: ®@usnka. ACTpoHOMHS.

16.  XypHan npukiIagHON MEXaHUKH U TEXHUYECKON (U3HKH.
17.  XKypHan TexHU4eCKOH HUBUKH.

18.  Hzsectus BY3os. Cepus: Ousnka.

19.  HnxenepHas dusuka.

20.  MepunuHckas Gpu3nka.

21.  Ilpubopsl U TEXHUKA IKCIIEPUMEHTA.

22.  ®uzuka. Pedepatusnsiii xypnai. BUHUTU.
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23.  Becrnuk CII6I'Y.Cepust: ®uznka. Xumusi.

24. KypHai skciepuMeHTAIBHON U TEOPETUUECKON (DU3UKH.
25.  Uzecrus BY3os.Cepus: ®usuka.

26.  XypHan npuKIaaHOW MEXaHUKH H TEXHUYECKON (U3HKH.
27.  KypHan TeXHU4eCKOH (PU3HUKH.

28.  HUzBectus BY3os. Cepusi: Pusuka.

29.  IIpubopsl U TEXHUKA SKCIIEPUMEHTA.

Jlj1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opai».

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHETY,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCHHUILUIUHBI (MO1YJIA)

1. Dnextponnas Guémorexa FOPAUT: www.biblio-online.ru

2. DnexTponHo-6nbaroTeunas cucrema JIAHbD: https://e.lanbook.com

3. Uudopmanmonnas cuctema «EanHoe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

4. bubnuoreka 3JIEKTPOHHBIX Y4EOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTudeckuil kaTanor HTepHeT pecypcoB Mo (hU3HKE:
http://www.college.ru/

6. ®enepanbHbIii 00pa30BaTEIbHBIN MOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PeCypcoB:

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

8. bonbiias HayuHas OubIMOTeKA:

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

9. EcrecTBeHHO-HAaY4HBIN 00pa30BaTEIbHBIN MOPTA:
http://www.en.edu.ru/catalogue/

10. Yue6HO-00pazoBaTenbHas (pu3nko-mMareMaTnueckas Oubnuoreka caiira EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke s BY3os:

http://physics-lectures.ru/

13. Texnuueckast OubIMOTEKA:

http://techlibrary.ru/

14. «Snepnas ¢pusuka B UHTEpHETEN:

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

7 MeToauyeckue yKazaHus I 00y4al0MIMXCS 10 OCBOEHUIO JUCHUNIMHBI (MOAYJIs1)

Jns  ycmemHoro  OCBOGHHUS  JUCHHUIUTMHBI  «DHU3UYECKUH  MPaKTHKyM»  IMPH
CaMOCTOSITENIbHOW PaboTe CTYIEHT TOJKEH UMETh!

1) KOHCIIEKT JIeKIuil B OyMa)XXHOM HJIU 3JIEKTPOHHOM BUJIE;

2) yueOHOe TocoOue B COOTBETCTBUHU CO CIIMCKOM JIUTEPATYphI;

3) Terpanu s 1a0OpaTOpHBIX paboT (TpeOOBaHUS MO BBHIMOJIHEHUIO U O()OPMICHHUIO
71a00paTOPHBIX pabOT UMEIOTCS B 1aOOPaATOPUU MOJICKYJIIPHON (DU3UKH).

CryneHTy HEOOXOIMMO CHUCTEeMaTH4ecKd padoTaTh MO M3YYEHUIO TEOPETHUYECKOTO
MaTepHaia, OCBOSHHIO TUIIOBBIX IPUEMOB PeLICHHs 3a]1a4 10 (U3UKE U IPHOOPETEHUIO HABBIKOB
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AKCTIEPUMEHTATBHON PaOOTHI.

CamocrosTenbHas paboTa COAEPKUT CIEAYIOUIME BHIbl y4EOHOW JeSITEeIbHOCTH
CTYJCHTOB:

— TEOPETUYECKYIO0 CAMOIIOATOTOBKY K Y4eOHBIM 3aHATHSAM U K SK3aMEHY 0 KOHCIEKTaM
U yueOHOM uTepaType;

— o(hopMIIEHHE OTYETOB IO pe3yibTaTaM JabopaTOpHBIX padoT;

— MOUCK MH(OpMaIUH 110 3aJaHHOHM TeMe B ceTH MHTepHeT.

®dI'OC BO T1pebyer MOArOTOBKM OaKajlaBpOB K HAayYHO-HUCCIEAOBATEIBCKONH W
MHHOBAIIMOHHON BUJaM NMPOo(hecCHOHANBHOM e TeNbHOCTH, a (pU3KKa SIBISIETCS OJHOU U3 OCHOB
Hay4YyHO-TEXHMUYECKOro nporpecca. IloaToMy nans pa3sBUTUS TBOPYECKOTO MBILUIEHHS U B
Ka4eCcTBE METOAMKH IPAKTUYECKOIO0 NPUMEHEHUs MOJYUYEHHBIX Ha JEKLMSIX 3HAHUH CTyJeHTaMm
pEKOMEHAyeTCs M3y4eHHe M IPUMEHEHHEe TEOpUM peleHus usobperatenbckux 3anay (TPU3).
Hns Bemonaenuss TPU3-3amanuii cTyneHTaM HEOOX0IMMO MMETh HadallbHbIe 3HaHUs o TPU3.
st 5TOro peKOMEHIYETCSl CaMOCTOSITENIbHO: 1) M3Y4UHUTh 3JIEKTPOHHYIO KHUTY «BBenenue B
TPU3. OcuoBubie moHsTHs U noaxonsd» (http://www.altshuller.ru/e-books/); 2) wusyuurts
marepuainsl Bukunenun (http://ru.wikipedia.org/wiki/), naunnas co cimoa «TPU3»; 3) mpouectsb
kHuru no TPU3 u3 6ubnmorexku KyoI'Y; 4) noceruts coorserctBytoie TPU3-caiTol.

VYcnemHocTh OCBOGHUS CTYAEHTOM y4eOHOM TUCIMITIIMHBI OTPAXaeTCsl B €0 pelimuHee —
cymMe 0OajuioB, KOTOpas (OpMHpYyeTcsi B TEUEHHE CeMecTpa IO pe3yJibTaTaM BBIIOJIHEHUS
JOMAIIHUX paboT M TBOPYECKUX 3aJaHUM, TECTUPOBAHHUSA, KOHTPOJIBHBIX pPa0OT, YCTHBIX
OIPOCOB, BHYTPUCEMECTPOBOM AaTTECTAIMH, 3alIUT JIAOOPATOPHBIX PAa0OT W AaKTHBHOCTU Ha
CEeMMHAPCKUX 3aHATHSIX.

Ha camocrosarenbHyto paboTy crTyneHToB, corjacHo tpeboanusmM PI'OC BO mno
HampaBJIeHUIO panuodus3mka oTBOAUTCH OKomo 46% BpeMeHH OT OOWeH TPyJOeMKOCTH
JucuuIuIMHbl.  CONpPOBOX/AEHUE  CAMOCTOSITEIBHOW  pabOThl  CTYJIEHTOB MOXET  ObITh
OpraHU30BaHO B CIEAYIOMUX hopMax:

— COCTaBJICHUEM HHIMBUAYAJIBHBIX IUIAHOB CaMOCTOSITENILHOW paboThl KaXA0ro u3
CTYZICHTOB C YKa3aHHEM TEMbI U BUAOB 3aHATHIA, POPM U CPOKOB IPEIICTABICHHS PE3yIbTATOB;

— INPOBEJCHUEM KOHCYJIbTAlMi (MHIUBUAYAJIbHBIX WM TPYNIOBBIX), B TOM YHCIE C
IPUMEHEHUEM JAUCTAHLMOHHON Cpebl 00YUEeHHUS.

Kpurtepuii onieHkn 3pGEeKTUBHOCTH CaMOCTOATENBHOM paboThl CTYyJEHTOB (OPMHUPYETCS
B XOJIe¢ MPOMEXYTOYHOIO KOHTPOJISl MpOIlEcca BBIMOJHEHUS 3aJaHUil M OCYLIECTBIIAETCS Ha
OCHOBE Pa3JINYHbIX CIOCOOOB B3aMMO/IEHCTBHSL.

B coorBercTBMM € 3TUM TNpU TOPOBEACHUM OMNEPATUBHOTO KOHTPOJS MOTYT
UCIOJIb30BaThCSl KOHTPOJIbHBIE BOIPOCHl KakK K BBIIOJHAEMbIM paboTaM J1abopaTOPHOTo
MPAKTUKyMa, TaK U K COOTBETCTBYIOIIUM pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEET HHAMBHIyalibHas ydeOHas pabora (KOHCYJIbTallUu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE YUeOHOro MaTepuara.

WunuBuayanbHble KOHCYNbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM U o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

8 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCII0JIb3YEMbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOLEcca MO JMCUUILIHHE (MOTYJII0)

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH

1. KoHCcynbTHpOBaHHME OCPEICTBOM AJIEKTPOHHOM MOYTHI.
2. Mcnionb30BaHue 3J€KTPOHHOM Ipe3eHTaluu Ha caiite Moodle KyoI'Y.
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8.2 IlepeyeHb HEOOXOAUMOIO MPOTrPAMMHOI0 O0ecTeYeHust

1. Cpena MoaynbHOTO JMHAMUYECKOTO 00ydenust Moodle.

8.3 Ilepeyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. Cnpapouno-npaBoBas cuctema «KoncynsranT [Tmocy» (http:/ www.consultant.ru)

2. OnexrponHas oubanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

3. DIIeKTPOHHBIN KaTajor HayuyHo# oubmunoTexku Kyol'Y
(http://212.192.134.46/MegaPro/Web).

4. DneKTpoHHas OuOMoTeyHas cuctema «Y HuBepcuterckas ouommoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DJIeKTpOHHAsS OoubmoTeyHast cucreMa U3aTeIbCTBA «JlaHby»
(https://e.lanbook.com).

6 OnektpoHHas 6ubianoreunas cuctema «HOpaitt» (https://www.biblio-online.ru).

9 MarepuanbHO-TeXHHYEeCKas 0a3a, He00X0AUMAas IS OCYIeCTBJICHHUS

06pa3OBaTean0ro npouecca mo 1MCHUIlJInHEe (MOIIyJ'IlO)

No Bun pabdor

MaTtepralbHO-TEXHUYECKOE 00CCIICUCHHE TUCIIMILTAHBI
(MOIlyINist) U OCHAIICHHOCTD

JlaGoparopHble
3aHATHS

CrneunanusupoBanHas — jabopatopuss MexaHuku (216C),
ocHallleHHast ~ j1abopatopHbiMu  koMmiuiekcamu  JIKT  m
HEOO0XOAMMBIM JTA00PATOPHBIM 000PYIOBAHUEM.
Crenmanu3upoBaHHas J1a00paTOpHst MOJEKYISPHOU (U3UKU
(227C), ocnamennas naboparopubiMu komiuiekcamu JIKT u
HE00XO0IMMBIM JTa00PATOPHBIM 000PYIOBAaHUEM.
CrneunanusupoBaHHasi — jaOoparopusi — dJEKTpUYECTBA U
Mar"eTusma (3180), OCHAILICHHAs 1a00paTOPHBIMH
komiuiekcamu  JIKT  u  HeoOXoaumbIM  J1aGOpaTOpPHBIM
000pynOBaHUEM.

CrneunanusupoBanHas jnabopatopusi Ontuku ¢usuku (312C),
OCHallleHHast  JlabopatopHbiMu  Komiuiekcamu  JIKO  m
HE00XO0IMMBIM JJa00OPATOPHBIM 000PYI0BAaHUEM.
Crnenuanu3upoBaHHas JjabopaTopus aTOMHOW U siA€pHOM
¢usuxu (225C), ocHalieHHas J1aOOPaTOPHBIMU KOMILJIEKCAMHU
JIKT 1 Heo6X01MMBbIM J1a00paTOPHBIM 000PYI0BaHHEM.

CamocrogdTenpHas
paboTta

Aynuropusa 213C, ocHalleHHass KOMIBIOTEPHOM TEXHUKOU ¢
MOJKJIIOUEHUEM K ceTH VIHTEepHeT.
Aynurtopus 204C, ocHauleHHas: KOMIIBIOTEPHOM TEXHUKOU ¢
MIOJIKJIIOUEHUEM K ceTH VIHTEpHET.
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