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AHHOTALMS

Pabouass yueOHas mporpaMma TIO JUCHUIUIMHE COCTaBJI€HAa B  COOTBETCTBHHM C
rOCy/IapCTBEHHBIMU TPEOOBAHUSAMH K MUHHUMYMY COJICPKaHHS W YPOBHIO MOJTOTOBKH BBITYCKHHKA.
JlucuuiuinHa BXOJUT B €CTECTBEHHOHAYYHBIH MOAYJIH W (DOPMHPYET Yy CTYICHTOB KOMITCTEHITUH,
OCBOCHHE KOTOPBIX TpeOyeT COBPEMEHHOTO eCTECTBEHHOHAYYHOTO MHPOBO33PCHHS W HAYIHOTO
MBIIUIEHUS. B pamMkax MaHHOW IUCIHMILIMHBI CTYAEHTHI NMPUOOPETAIOT HAaBBIKW/YMEHHUS Pa0OTHI C
npudopaMu ¥ 000PYTOBAHUEM.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

* BBIpabOTaTh Yy CTYIEHTOB JUAJIEKTUKO-MAaTEPUAIUCTHUECKOE TOHUMAHUE TPHUPOJIBI,
chopMHpOBATH HAYYHBIH METO/] MBIIUICHHUS, BOCHUTATh HHKEHEPHYIO HHTYUIIHIO,

* OCBETHTh MUPOBO33PEHUYECKHE U METOO0JIOTHYECKHE MPOOIEeMbl (PU3UKH, OTPA3UTh OCHOBHBIC
YepThl COBPEMEHHOM €CTECTBEHHO - HAYYHOM KAPTUHBI MUPA,

* [OKa3aThb BaXHYIO pOJIb COBPEMEHHOW (U3MKU B pELIECHUH TIN00aIbHBIX MpobdiieM
YeJIoBeuecTBa (IHEPTeTUUECKON, SKOJIOTUYECKON U JIp.);

* [IOJITOTOBUTH CTY/IEHTOB K U3yUYEHHUIO TEOPETUUECKUX U CIIELUAIBHBIX KYPCOB (DU3UKU.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

Z[aHHaSI yqe6Ha§1 JUCHUIINIIMHA BXOOUT B o6pa30BaTenLan71 CCTGCTBeHHOHay‘IHHﬁ MOAYJIb
((DI/BI/IKB.Z MCXaHHWKa, MOJICKYJISApHAsa (I)I/I3I/IK8. U OCHOBHl CTaTHUCTUYECKOM TCPMOANHAMUKU,
QJICKTPHUYCCTBO U MAaru€Tru3mM, BOJIHBI 1 OHTI/IKa).

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH KO,I[ W HAMMCHOBAHUEC MHAUKATOPpa JOCTHIKCHUS

KOMITETCHITHT

OIIK-4 [1] — CnocobeH MpUMEeHSITh 3-OI1K-4 [1] — 3HaTh Pu3nyecKue 3aKOHbI U MOJIEIH IS

(u3nyuecKre 3aKOHBI U MOJICTH JIJIS pelieHus 3a/1a4 NpoQeccuOHAIbHON 1eATEeIbHOCTH

pelieHus 3a1a4 npodeccuoHanbHON V-OIIK-4 [1] — ymMeTb IpUMEHATh PU3NYECKUE 3aKOHBI U

NEeSATETbHOCTH MOJIENIN JIJISl pEIICHUs 3a/1a4 PO eCCHOHATEHON
JeSITeIbHOCTH

B-OIIK-4 [1] — BmaseTs HaBBIKAMU IPUMEHEHUS (PU3HMUECKIX
3aKOHOB U MOJeNeil uid peleHus 3a1ad npo(ecCuoHaNnbHOMN

JESITEIbHOCTH
VYK-1[1, 2] — Cnocoben V-VK-1 [1, 2] — YMeTh: npUMEHATHh METOABI CUCTEMHOTO
OCYIIECTBIISATh KPUTHUECKUN aHAIU3 | TIOJXOJ]a U KPUTHUECKOrO aHaIHn3a MpoOIEeMHBIX CUTYAIIHIA;
MPOOJIEMHBIX CUTYaIlMii HA OCHOBE paspabarbIBaTh CTPATETUIO JEHCTBUM, IPUHUMATD
CHUCTEMHOT'0 TIOJIX0/1a, BEIPA0AThIBaTh | KOHKPETHBIE PEHICHHUS ISl €€ pealn3aluu
CTpaTEruI0 ICUCTBUI B-VK-1[1, 2] — Bnaners: METO0JIOTHEN CUCTEMHOTO U

KPUTHYCCKOT'O aHaJIn3a HpO6J'I€MHBIX CHTyaHHﬁ; MCTOJUKaMU




VYKE-1 [1, 2] — Cniocoben

HUCIIOJIBb30BaTh 3HAHUA

C€CTCCTBCHHOHAYYHbBIX JUCIUIIINH,

MIPUMEHATHE METOAbI

MaTeMaTU4CCKOro aHajin3a u
MOACIINPOBAHUSA, TCOPETUICCKOI'O U
OKCIICPUMCHTAJIbHOTO UCCJICIOBAHUS
B ITOCTABJICHHBIX 3aJadax

POAYKTaMH

MMOCTAHOBKH LIEJIH, OTIPE/ICIICHUsI CIOCOO0B €€ JOCTHKCHHUS,
pa3pabOTKH CTpaTeTuii JeHCTBUMA

3-YK-1[1, 2] — 3HaTh: METO/ABI CUCTEMHOTO U KPUTUYECKOTO
aHaJM3a; METOANKU Pa3paOdO0TKH CTPATETUH ACUCTBUMN IS
BBISIBJICHHSI U PEIIICHUS TPOOJIEMHOM CUTYyaINH

3-YKE-1 [1, 2] — 3HaTh: OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
MaTeMaTUYECKOr0 aHaJlu3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO W IKCIIEPUMEHTAITBHOTO HUCCIICIOBAHUS
V-VKE-1[1, 2] -
METObI B TEXHUYECKUX TPHUIIOKEHUSIX, PACCUUTHIBATH
OCHOBHBI€ YUCJIOBBIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
peraTh OCHOBHBIC 33/1a4i MAaTEMAaTHIECKON CTAaTUCTHKU;
peuiaTh TUIOBBIE paCYETHBIE 3a/1a4n

B-VKE-1 [1, 2] — BnageTh: METOJaMH MaTEMaTHIECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CHCTEM,
OCHOBHBIMH IIPHUEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOaMH pabOThI C TPUKIAAHBIMUA TPOTPAMMHBIMHU

YMCTh: UCIIOJIB30BATh MATCMATHYCCKUC

4. BOCIIUTATEJIbHBIA MIOTEHIIUAJL JUCHUTLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
HNuTtemnexryanbHoe
BOCIIHTaHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3agaum BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecreynBaroIux,
(bopmMHpOBaHUE KYIBTYPbI
yMcTBeHHOTO Tpyaa (B11)

Co3pnanue ycinoBuid,
00ecneunBaroIInX,
dhopmupoBaHue r1yO00KOTO
MOHUMAHUS COI[UAIBHOMN
poua ipodeccum,
MO3UTUBHOUN U aKTUBHOM
YCTaHOBKH Ha LIEHHOCTHU
n30paHHO
CHEIHaTbHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccuoHaNbHOMI
nesitenbHOCTH, Tpyy (B14)

BocnurareapHbIil TOTEHIINAT AUCLIUIIINH

Hcnonp3oBaHne BOCITUTATEIBHOTO
NOTEHIMANa JUCIUIUIUH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpogecCHOHAIBHOTO U
npodeccnoHATEHOTO MOTYJIS ISt
(hopMupOBaHUS KyJIbTYPhl YMCTBEHHOTO
TPy/ia HOCPEICTBOM BOBIICUEHUS
CTYJEHTOB B yueOHbBIE UCCIIEIOBATEIbCKIE
3a/1aHus, KypcoBble pabOTHI U JIp.
1.Mcnonp30BaHMEe BOCHUTATEIBHOTO
MOTEHIMAaja TUCIUTUTUH
€CTECTBEHHOHAYYHOTO U
001enpopeCCHOHATHHOTO MOYJIS TSI -
(hopMUPOBaHUS MO3UTUBHOTO OTHOLIEHUS K
npodeccur HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMaHUs €€ COIHaIbHOM
3HaYMMOCTHU U POJIU B OOLIECTBE,
CTpeMJICHHS ClieIOBaTh HOpMaM
npo¢eCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00Yy4YeHHUsI, peIIeHuUs
MIPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1a4. - GOPMUPOBAHUS
YCTOMYMBOI'O UHTEpPECA K
npodeccrnoHabHOM e TENbHOCTH,




CHOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMMOCTb MIPOoecCcun MOCPECTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBITNIOJIHEHMSI IPOEKTOB € MOCIEAYIOLIEN
MyOJIMYHOM Mpe3eHTaluell pe3yinbTaToB, B
TOM 4Hciie 000CHOBaHMEM MX COLUAIbHON
Y IPaKTHUYECKOI 3HAUUMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaan3anuu
pa3IUYHBIX IPOEKTHBIX posed (muep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
poekToB. 2.Mcnons30Banue
BOCIMTATEIBHOIO TOTEHLIMANA
JTUCHUIUTMHBI « DKOHOMHKA U YIIPaBJIEHUE B
IIPOMBIIIIJIEHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MOJIXOJI0B K YIIPaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuanieckne OCHOBBI
npoeCCUHANBHON NesITeIbHOCTH JUIS: -
(hopMHpOBaHUSI HABBIKOB CUCTEMHOT'O
BUJICHUS POJIM U 3HAYMMOCTH BBIOpaHHON
npodeccuu B COMaIbHO-IKOHOMUYECKUX
OTHOIIECHUAX Y€pe3 KOHTEKCTHOE

o0ydeHue

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:
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1 Cemecmp
1 MexaHuka 1-8 16/16/0 K.p-8 20 K-8 3-
MaTepUalbHOU TOUKH (5) OIlIK-
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V-
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4,
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Mexanuka
Tela

TBEPJIOTO

9-16

16/16/0

13-16

(1),x.p-
15 (5)

20

KH-16

DOU3NpakTUKYM

1-16

0/0/32

10

KH-16




Umoeo 3a 1 Cemecmp

32/32/32

50

KoHnTpoibHbIe
MeponpusTHS 32
Cemectp

1

50

2 Cemecmp

MexaHuka.
Mexannueckue
KOJIeOaHUs U BOJIHBI

1-8

16/16/0

K.p-7
)

20

K-8




MonekynspHas ¢Gu3nKa
" OCHOBBI
CTaTUCTUYECKOU
TCPMOAUHAMHUKN

9-15

14/14/0

13-15

(l)aK'p'
14 (5)

20

KH-15

DOU3IPaAKTUKYM.
Konebanus u
MOJIEKYJIsIpHast (pu3nKa

I-15

0/0/30

10

KH-15




Umoeo 3a 2 Cemecmp

30/30/30

50

KoHnTpoibHbIe
MepOoNpHUATHS
Cemectp

3a

2

50

3 Cemecmp

DIIEKTPUYECTBO

1-8

16/16/0

K.p-8
)

20

K-8




DJIEKTPOMArHuTHOE
noje

9-16

16/16/0

13-16

(l)aK'p'
15 (5)

20

KH-16

DJIEKTPUYECTBO
MarHeTU3M.
DOU3NpPaKTUKYM

u

0/0/32

10

KH-16

Umoeo 3a 3 Cemecmp

32/32/32

50




KonTpoJbubie
MepOoNnpUsTHSA
Cemectp

3a

3

50

4 Cemecmp

Onrtuka

1-8

16/16/0

K.p-7
(5)

20

K-8

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-VK-

V-
YK-1,
B-
VYK-1,
3-
YKE-

V-
VKE-

B-
YKE-

AtomHas pusnka

9-15

14/14/0

13-15

(l)aK'p'
14 (5)

20

KH-15

3-
OIIK-




Bomeer w  omrwka. | 1-15 | 0/0/30 10 KU-15
DU3NpaKTUKYM

Umoeo 3a 4 Cemecmp 30/30/30 50

KonTpoJbHbie 50 6]
MeponpusaTusi 3a 4
Cemectp




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamoB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O603una | [ToaHoOe HaMMeHOBaHME
YeHHue
J3 JlomarHee 3aganue
KN KoHTpoJib 1o utoram
K.p KonTponbhas pabota
€) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
1 Cemecmp 32 32 32
1-8 MexaHMKa MaTepPHAJIbHON TOYKH 16 16 0
1 BBoanast iekuus. Bcero ayutopHbIX 4acoB
BBognas 6ecena o Gpu3NIECKOM MPAKTUKYME 2 [0 [0
Owunaiin
0 |0 |0
2 Kunematuka. Cucrema orcuera. MaTepuajbHasi TOUKA. Bcero aynutopHbIX 4acoB
A0co110THO TBepaoe Teio. IyTh. 2 | 4 | 0
[Tepememenue. Ckopocts. KOMIIOHEHTHI CKOPOCTH IO Ownnaiin
KOOPAWHATHBIM OCSIM. BbIuncienrne nponIeHHOro 0 0 0
nyTu. Y ckopenre. KoMnoHeHThl yCKOpeHUs 0 KOOPMHATHBIM
ocsim. TanreHnunanbHOE U HOpMabHOE YcKopeHus. TBepioe
teno. Yucno creneneit cBOOOABI TBEPOTO TENA.
[TocTynarenbHoe ABMKEHUE TBEPAOTO Tea. Bpaienue BOKpyr
HEMOABUAKHOM OCU. YTJI0OBask CKOPOCTh. YTJIOBOE YCKOPEHHE.




CBs13p MEX]ly YITIOBBIMU U JIMHEWHBIMH CKOPOCTSMH U
yckopeHusaMu. 1liockoe 1BrkeHne TBEPAOIO Tea.
[Ipou3BOIBHOE IBUKEHHUE TBEPIOTO TENA.

3 JAnHamuka MaTepuabHoOil TOUKH. ['paHuubl Bcero ayiutopHbIx 4acoB
NPUMEHHMMOCTH HbIOTOHOBCKOH MEeXaHUKH. 2 | 2 | 0
NuepuunanbHeie cuctemsl oTcuera. [IpuHnum oTHOCUTENbHOCTH | OHaliH
Ianunes. [Ipeobpazosanus ['anunes. [1epsoiii 3akon HetoToHa. | () 0 0
Macca u umnynsc tena.Bropoii 3akon HeroToHa Kak
ypaBHeHUe ABuxkeHus. Hauanbabie ycnoBus. Equnuib: u
pasMepHoCcTH (pU3HUIecKuX BenuunH. T peTuit 3akoH HproToHa.

KOHEYHOCTh CKOPOCTH pacpoCTpaHEHHs B3aUMOICHCTBUSI.

4 Buasi B3aumoaeiicTeusi. DyHaaMeHTAIbHbIE CHJIbL. 3AKOH Bcero ayutopHbIx 4acoB
BCEMHMPHOIO TATOTeHHs. 3AKOH 2 | 2 | 0
Kynona. Cuna Jlopenua. Cunbl TpeHusi. Cyxoe 1 xKUJIKOoe OHunaiin
tpenust. Tpenne nokos. Cuiia TSKECTH U BeC. YIIPYTUE CHIBL. | () |0 |0

5 3akoHnbl coxpaHenusi. CHiIbl BHYTPEeHHHUE H BHELIHHE. Bcero aynutopHsix 4acoB
3amkHyTas cucrema. MHTerpa/nnsl ABUKEHHUS. 2 |2 [0
Coxpansroniyecst Benn4uHbl. CBsA3b 3aKOHOB COXPAHEHUS CO Owunaitn
CBOMCTBaMH IPOCTPAaHCTBA U BpeMeHU. Kunetnueckas sneprus. | () 0 0
Pa6ora. Momnocts. KoHcepBaTUBHBIE 1 HEKOHCEPBAaTUBHBIE
cuibl. PaGoTa cuitel TsDKECTH, CUITBI yripyrocT. Pabora
LeHTpanbHOU cuiibl.IloTeHIInanbHast SHEPIHs YaCTULIBI BO
BHeltHeM nosie cui. [losHasg MexaHuyeckas YHeprisi YaCTHUIbL.

6 CBsi3b MeK1y NOTEHINAJTBHOM JHepruei u cwiIoi. YciaoBusi | Becero ayiutopHsIx 4acoB
PaBHOBECHS MEXaHUYECKOH CHCTEMbI 2 |2 [0
C O/IHOH cTeneHbto cBoOOo bl [loTeHIIMaNbHAS SIMa 1 Ownunaitn
MOTEHLUAIbHBIN Oapbep. PUHUTHOE U MHPUHUTHOE IBHKEHUS. | () 0 0
Kunernueckast sneprust cucremsl yactull. [lorennuanbaas
SHEPTHUsl CUCTEMBI YaCTHUI] BO BHEITHEM NOTEHIIMAIIBHOM II0JIE.

[TorennuanbHas SHEPTUs B3aUMOJICHCTBUS YacTHIL (Cirydait
IEHTPAIBHBIX CHII).

7 IHonHass MexaHN4YeCKas JHEPIrus CUCTEMbI YACTHIL. Bcero aytuTOpHBIX 4acoB
IIpupaneHue KMHETUYECKOM IHEPTUH, TIOJTHOII 2 | 2 | 0
MEXaHUYECKOW SHEPTUU CUCTEMBI B3aUMOAEHCTBYOLIUX Omnaig
YaCTHUL, HAXOAAIINXCS BO BHEIIHEM I10J1€. 3aKOH COXPaHEHHUS 0 0 0
sHepruu.MiMmynbc cucTeMpl YacTHLl. 3aKOH COXPaHEHHUS
nMmiyibca. Lentp mace. Cuctema 1ieHTpa mace. JlabopatopHas
CHCTEMa OTCUETA.

8 Coynapenmne AByX Tej. AOCOJIOTHO HEYNIPYTUid yaap. Bcero ayutopHbIx 4acoB
AOCOJIIOTHO YIIPYTHil HeHTPAJIbHBIN yaap 2 |2 [0
mapoB.MOMEHT UMITyJIbCa OTHOCUTENBHO TOUYKU U Ownnaitn
OTHOCHUTENBHO OcH. [Ineyo ummynsca. MoMeHT cuibl. [liieuo 0 0 0
cuibl. [lapa cun. YpaBHeHue 1 npou3BOJJHOM MOMEHTa
UMITYJIbCA TI0 BpEMEHU.MOMEHT UMITYJIbCA CUCTEMBI
MaTepuaibHbIX TOUEK. 3AaKOH COXPAaHEHHUSI MOMEHTA UMITYJIbCa.

JIBr>KeHue B LIEHTPAIBLHOM M0JI€ CHJI (KaU€CTBEHHO).
Kocmuueckue ckopocTu.

9-16 MexaHuKa TBepaOro tejia 16 16 0

9 HeunepuunanabHbie cucremsbl oTcueTa. CuJibl HHEPIHH. Bcero ayiutopHsIx 4acoB
LenTpobde:xxnasi cujia MHEPUHU. 2 | 2 | 0
3aBUCUMOCTb YCKOPEHHS CBOOOIHOTO MaICHUS OT IIMPOTHI Ownunaitn
mectHOCcTH. Crna Kopronuca. IIpyHIMN S5KBUBaJEHTHOCTH. 0 |0 |0




Macca HHCPTHAA U MacCa IrpaBUTallMMOHHA.

10 MexaHnuka TBepaoOro tejia. J[BuxkeHue HeHTpPa Mace Bcero ayutopHbIx 4acoB
TBEpPAOro reia. MOMEHT UMITYJIbCa 2 | 2 | 0
TBEPJOTO TEJIA, BPAIAIOLIErocs BOKPYT HEMOABH>KHON OCH. Omnunaitn
Mowment unepuun. Teopema lllTelinepa. YpaBHEeHHE TUHAMUKHA | () 0 0
JUISl TeJla, BPaIlatolIerocss BOKPYT HEMOABUKHOM OCH. Y CIIOBUS
paBHOBECHsI TBEPJIOIO TeJa.

11 KuneTrn4eckasi JHeprusi TBepA0ro Tejia, Bpalammerocs Bcero ayiutopHbIx 4acoB
BOKPYI HENOJABHUKHOM OCH. 2 | 2 | 0
PaGora, coBepiraemas BHEITHUMH CUJIaMU TIPU BpallleHUU Omnnaitn
TBepaoro tena. ConocraBieHne GOpMyIT MEXaHUKU 0 0 0
BpalllaTeIbHOrO ABMKEHUS C aHAIIOTUYHBIMU (hOpMyIaMu
MEXaHMKH MOCTYNATENbHOIO ABMKEHUS. [luHaMIKa TII0CKOTO
JBUKEHUS TeJa. YTI0BOE YCKOPEHUE TBEPAOTO Tela MpU
IUIOCKOM JIBMKEHUU. KuHeTnueckas sHeprusi TBEpIOro Tea
TP TJIOCKOM JIBUYKEHHUU.3aKOHBI IMHAMHMKHU TBEPAOTO TENA.

12 I'mpockonsl. I'upockonnueckuii 3¢pdexr. Ilpeneccus Bcero aytuTopHbIX 4acoB
THpPOCKoNa. 2 | 2 | 0
MexaHnka HeCKUMaeMOM XUIKOCTH. JIuHUM U TpyOKH TOKa. Owniaiin
HepaspriBHOCTB cTpyu. YpaBHeHue bepnyinu. Mcreuenue 0 0 0
AKHUJIKOCTU U3 0TBepcTHsl. CHIIbI BHYTPEHHETO TPEHMSL.

JlamunapHoe u TypOyJeHTHOE TeueHus. J[BikeHue Ten B
KHUJIKOCTSX M ra3ax.

13 OcHOBBI CHIENNAIBLHON TEOPUU OTHOCHTEIbHOCTH H Bcero ayiutopHbIx 4acoB
PEJATHBHCTCKAA MEXaHHKA. 2 |2 [0
@yH/1aMEHTAJIbHBIE OIBITHI, JIEKAIINE B OCHOBE TEOPUH Omnunaitn
OTHOCUTEIHHOCTH. [I[pUHIIMIT OTHOCUTENBHOCTU DUHINTEHHA. 0 0 0
[IpuHUUI MOCTOSIHCTBA CKOPOCTU cBeTa. OTHOCUTEIBHOCTh
MOHSITHS OAHOBPEMEHHOCTH. UeTbIpexMepHOE MPOCTPAHCTBO-

BpeMs.MupoBast Touka. MupoBast tuHus. UHTEpBaII.
ITpeobpazoBanus JlopeHma.

14 JliMHa Tes1a B pa3sHbIX cucTreMax orcyera. [Ipomeskyrok Bcero aynuTopHBIX 4acoB
BpeMeHHU MeK1y COOBITHSIMM. 2 | 2 | 0
CoOcTBeHHOe Bpemsi. IHBapHaHTHOCTh HHTEpBAa. Ownunaitn
Bpemenunoo0Hbie ¥ TPOCTPAHCTBEHHONOO0HBIE HHTEPBAJIBL. | () 0 0
ITpeoOpa3oBaHue CKOPOCTEH.

15 PenssTuBUCTCKHE BbIpA:KeHUS JAJ1 JHEPTUM U UMITYJIbCa Bcero aynutopHbIX 4acoB
YacTHIbI. 2 | 2 | 0
[IpeobOpazoBanre UMIyJIbCa U YHEPTUU. DHEPTHS TTOKOSI. OHnaiin
B3anmocBsa3b Maccel ¥ 3HEPrun. YacTulibl ¢ HyJIEBOKW MAaCCOM. 0 0 0
[TonsiTue o 4-x BEKTOpax B CHELUAIbHON Teopun
OTHOCUTEIILHOCTH.

16 PeasitTuBuCTCKOE ypaBHEHHE JMHAMUKH YacTHLbI (BTOPOH | Becero ayiMTopHbIX 4acoB
3akoH HpioToHAa). 2 |2 [0
[IpencraBnenue o6 obmel TEOpUN OTHOCUTEIIBHOCTH. Owuaitn
DKcIepUMEHTaIbHbBIE TOATBEPKACHUS 00I1el Teopuu 0 0 0
OTHOCHUTEJIBHOCTH: KPACHOE, TPABUTALIMOHHOE CMEIIEHUS
4acTOTBI CHEKTPAJIBHBIX JIMHUH, IPELECCUs TIEpUTeTns
Mepkypus,

1-16 DOu3npaKTHKYM 0 0 32

1-16 | JlabopaTopHbIil NPAKTHKYM Bcero ayiuTopHbIX 4acoB

Nzydenne mpubopos.

0 | 0 | 32




N3yuenne MexaHuKy MaTepualbHOU TOUKHU.

Ownutaiig

TEeOPHUHU BEPOSATHOCTH.

ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BellecTBa. Macchl u
pasMepsbl MoJiekysl. O1ieHKa yncia MOJIeKyJl B €AMHHUIE 00beMa
1 MEXMOJICKYJISIPHBIX PACCTOSTHUN. DHEPIHsl B3aUMOICHCTBUS
MOJICKYJT KaK (DYHKIIUS pacCTOSIHUS MEKTy HUMHU.
Makpockonuueckas cucreMa. [loacucrema. JlunamMuueckuii
MOJX0/1 K OMMCAHUIO0 MAKPOCKOIIUYECKON CUCTEMBI.
MuKpococTosiHIE (Ha MPUMEPE OJTHOATOMHOTO rasa).

N3ydyenue MexaHuku TBEPAOTO Tena. 0 0 0
2 Cemecmp 30 30 30

1-8 Mexanuka. MexaHn4yeckne K0J1e0aHUs H BOJIHBI 16 16 0

1 Koneoanus. Bcero aynutopHsix 4acoB
Kone6anus. OGmue cBeneHus o koiaeOaHusx. Masbie 2 |2 [0
koneOanus. Kommiiekcuole uncna. JInneiinoie Owuiaiin
mddepeHnnanbHble ypaBHEHHsI BTOPOTo MOpsiaKa ¢ 0 0 0
MOCTOSIHHBIMU KO3 (HULIUEHTaMHU.

CBoOonHbIE KOJIeOaHUs CUCTEMBI O€3 TpeHus. [ apMoHUYecKue
KoseOaHusl. AMIUINTY1a, 4acToTa U ¢a3za KoneOaHusi. DHeprus
rapMOHHYECKOT0 KojeOaHus. MaremaTHyeckuii u pu3ndeckuit
MasITHUKU.

CrnoxeHue koneOaHui onHoro HanpasieHus. ClioxxeHue
B3alMHO NEPIEHIUKYISIPHBIX KOJIEOaHHI.

2 3aryxalommue Koedbanus. BoinykaeHHbIe KoJieOaHus. Bcero ayiutopHsIX 4acoB
3aryxatomue konebanus. Koapourment 3aryxanus. 2 |2 [0
Jlorapudmuueckuit fekpemMeHT 3aTyxanus. JJo0OpoTHOCTH OHnaiin
KoJ1e0aTenbHOM CUCTEMbI. ATIEpHOINYECKOE BI)KEHUE. 0 0 0
ABTOKOJIE0aHUS.

Brinyxnennslie konebanus. Pezonanc. PesonaHcHble KpuBBIE.
[TapameTpudeckuil pe3oHaHC.

3 Ynpyrue BoJiHbI. Bcero ayiutopHsIX 4acoB
Onpenenenne BosHbL. [Ipo10bHBIE U TONIEPEYHBIE BOJIHBI. 2 |2 [0
BonnoBoe ypaBHeHHe. PenieHre BOJTHOBOrO ypaBHEHHS. Ownnaitn
Knaccudukarus Bois o ux gpopme. MoHoxpoMaTHuecKas 0 0 0
BosiHa. [1nockue MmoHoXxpomaTnueckre BosiHbl. Da3za BOIHBI.

BonHoBas noBepxHOCTh. J[J1MHa BOJIHBI, BOJIHOBOE YHCIIO,
BOJIHOBOI1 BekTop. Cdepuueckue BonHbl. DazoBas CKOPOCTh
BOJIHBI. 3aTyXaroll1e BOJIHBI.

da3oBasi CKOPOCTb YIPYTOi BOJHBI B TOHKOM CTEPKHE.
OHeprus ynpyroi Boassl. [IoTok ¥ mIOTHOCTh MOTOKA
sHepruu. Bekrop Ymosa.

4 Yupyrue BoJIHBI. Bcero ayiuTopHbIX 4acoB
[Tpunnun cynepmo3uiuu BosiH. Ctostune BoHbL. Konebanue 2 | 2 | 0
cTpyHbl. COOCTBEHHbIE YaCTOTHI, TAPMOHUKH. Y3JIbl U Ounnain
IIy4YHOCTH CTOSTYEN BOJIHBI. 0 0 0
3ByKoBbIE BOJHBI. CKOpOCTH 3ByKa B rase. Bricora, Temop,
rpoMKOCTb 3ByKa. [lIkana ypoBHel rpoMkocTy 3ByKa. DPPexT
Jlomnnepa a1 3ByKOBBIX BOJIH.

5 ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. JJIeMeHThI Bcero aynuTopHbIX 4acoB

2 |2 |0
Ounaiia
0 0 0




Makpockonu4eckue mapaMeTphbl: YUCIIO YAaCTHLL, 00bEM,
BHYTPEHHSISL SHEPTHSL.

XaO0TUYHOCTD JBMKEHUS MOJIEKYIT U (PITyKTyallu
MaKpOCKOITMYECKUX MTapaMeTPOB MOJCUCTEMBI.

DJeMeHTHl TEOpUH BEpOSITHOCTU. CTAaTUCTHUECKUI aHCaMOJIb.
OrnpeneneHne BEPOSITHOCTH € IOMOIIBIO CTATUCTUYECKOTO
ancam0Ois1. dyHkius pacrpenesneHus. CBOHCTBa BEPOSATHOCTH.
VYcnoBre HOpMUPOBKU. T€OpEMBI CIHOKEHUS U YMHOKEHUS
BEPOATHOCTEN. BhIUMCIEHHE CPETHUX U UX CBOMCTBA.

6 Cratuctuyeckas pusuka u peHOMEHOJIOTHYeCKAs Bcero ayiutopHbIx 4acoB
TEPMOAUHAMMKA. 2 | 2 | 0
TepmonnHaMHUeCKUE BETUUYHMHBI KAK CPETHUE 3HAUCHMS Omnnaitn
MaKpOCKOIIMYECKUX MTapaMeTpoB. MakpOCKOIIHYECKoe 0 0 0
coctosinue. PaBHoBecHOE cocTosiHue. Bpems penakcanuu.

KBasucrarnueckuii mporecc.

Brruucnenue TepMOIMHAMAYECKUX BETMYUH C TTIOMOIIBIO
¢byHKIMHN pacnpeaeneHus. Yucmo ynapoB MOJIEKyI rasa o
CTEHKY cocyJa. J[aBieHne nieaabHOro ra3a Ha CTEHKY.
BuyTtpennss sHeprus raza. Pabota. KonmuuecTBo TEmIoTHI.
[TepBoe HavyanO TEPMOJUHAMUKH.

7 Cratuctuyeckas pusuka u eHOMEHOJIOTHYeCKas Bcero ayiutopHbIx 4acoB
TePMOJAMHAMHUKA. 2 P [0
DKCIEPUMEHTAIIBHOE YPABHEHUE COCTOSHUS UACAIBHOIO raza. | OuiaiiH
IToctrosinnas bonpumana. CpenHss SHEPrUs NOCTYNATEAbHOIO | () 0 0
IBUKEHUS MOJIEKYJl. Temmneparypa u ee PU3NYeCKHil CMBICII.

Yucno creneHel cB0OOIbI MHOTOATOMHOW MOJIEKYJIbl. DHEPTUs
MHOT0aTOMHOM MOJIEKYJIbl B TApPMOHHUYECKOM PUOIHKEHUU.
Kitaccnueckuil 3akOH paBHOPACIPEIEICHUS YHEPTUHU 110
CTeNeHsM CBOOOIbl. TemnoeMKocTh uaeanbHOro raza npu
MOCTOSTHHOM 00BEM€ U TP MIOCTOSTHHOM JIaBJICHUU.
YpaBHeHue aanadaThl HICAIBHOTO rasa.

8 IHosmTponnyeckune npoueccol. Ban-nep-saanbcoBekmii ras. | Beero ayIuTopHBIX 4acoB
[TonuTponuyeckue mporecchl. Y paBHEHHUE TOJIUTPOIIBI 2 | 2 | 0
uaeanpHoro raza. Pabora, copepiiaeMasi ua€agbHbIM ra30M Omnutaiin
IIPHU Pa3JIMYHBIX MpoOIlECcCax. 0 0 0
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss dHeprus. Y paBHEHUE
COCTOSIHHUSL.

9-15 MouiexysipHasi pu3NKa ¥ OCHOBBI CTATHCTHYECKOM 14 14 0
TEePMOJAMHAMMKH

9 Pacnpenesenne MakcBeia. Bcero ayiuTopHbIX 4acoB
@yHKIUSA pacupeneneHus JUisl COCTABIIIIOIIUX CKOPOCTH U 2 | 2 | 0
MOy CKOpocTu MoJiekynt. Cpeansisi apudmeTnaeckas, Ownnaitn
CpelHss KBaJpaTU4yHas U HanboJjiee BEposiTHasl CKOPOCTU 0 0 0
MosiekyJl. OnbiTel JJammepta u lltepHa.

10 Pacnpenesnenue boabumana Bcero aynuropHbIx 4acoB
Pacripenienenre MoJIeKyI1 B I0JI€ CUJI TSDKECTH. 2 |2 [0
bapomerpuueckas hopmyna. Pactipenenenne bonbimana B OHnnaiin
Clly4ae JUCKPETHOIO SHEPIeTUYECKOTO CIEKTpa. OTBITHI 0 0 0
[Teppena. Pacnpenenenne Makcsesuta-bonpimana.

11 JHTponus. Bropoe Haya10 TepMOANHAMHKH. Bcero aynuTopHbIX 4acoB




Maxpo- 1 MukpococtosiHusl. CTaTUCTUYECKUH BeC.
BeposTHOCTHast HHTEpIpeTanus CTATUCTUYECKOTO Beca.
OHTpOIUs U €€ OCHOBHBIE CBOWCTBA. BTopoe Hauano
TepMOoauHaMHUKU. CTaTUCTUYECKAsk HHTEPIIPETALNASA BTOPOTO
Hayaia TepMoauHaMuKd. [Ipuposa HeoOpaTUMBIX IPOIIECCOB.
Teopema Hepucra.

2 |2 [0
Omuiaiig
0 0 0

12 JHTpONUA uaeaabHoro raza. Koaxgpdguunuenr mojae3Horo Bcero ayutopHbIx 4acoB
AeficTBHSA. 2 |2 [0
CBs3b MEXK]ly TPUPALICHUEM SHTPOIHMH U TOJTYy4aeMOM Owunaiin
cucremoit reruioroi. HepasencrBo Knaysuyca. 0 0 0
DHTpOINHS UACATBHOTO rasa.

Koaddurment monesnoro aeiicteus (KI1) Temmosoit
MamuHbl. @opmynupoBku Knaysuyca u KenbBuHa BTOporo
Hayana tepmoarHaMuki. [{ukn Kapno. KIT/I nukna Kapso.
Teopema Kapno.

13 Kpucrannudeckoe cocrosiHue Bemectsa. Kuakoe Bcero aynuTopHbIX 4acoB
COCTOSIHHME BellecTBA. 2 |2 [0
Kpucrannnueckoe cocrosinue Bemectsa. Kpucramnuueckas OHnaiin
peuieTka. PU3NUYECKUE TUIBI KPUCTAJUIMUECKUX PEIIETOK. 0 0 0
TennoeMkocTh KpucTaiuioB. 3akoH Jronounra u I[1Tu.

Kunkoe coctosnue BemecTBa. KBasukpucrammueckas
CTPYKTYypa xkuakocteil. [IoBepXHOCTHOE HATsKEHHUE.
CBoOoanas >Heprust. KanunsipHoe naBnenue. SIBieHus Ha
IpaHuLE )KUJIKOCTH U TBepaoro Tena. CMauuBaHUe.
Kanwsipasie sBnenus.

14 @dazoBble paBHOBeCHUS U MPeBPalleHUS. Bcero aynuTopHbIX 4acoB
PaBHoBecue ¢a3. Ucmapenue n konnencanus. [InaBnenue u 2 | 2 | 0
Kpuctauzanus. [Ipupaiienue 3HTpoNnuy Npyu UCIAPEHNUU U Ownnaitn
IJ1aBJIeHUU. PaBHOBeCHE KUIKOCTU U HACBIILIEHHOTO apa. 0 0 0
Kputnueckoe cocrosaue. IlepechlieHHbIN Tap U neperperas
KHUAKOCTh. AMOp(HBIE Tena.

VYpasuenue Kiaiinepona-Knaysuyca. TpoiiHas Touka.
JlnarpamMma cOCTOSTHUSI.

15 SIByieHus mepeHoca. Bcero ayiuTopHbIX 4acoB
SIBneHus nepeHoca. OMIUPUYECKUE 3aKOHBI BA3KOCTH, 2 | 2 | 0
TEIUIONPOBOAHOCTH U MU Dy3uu. Owuaitn
Cpennsist [yiiHa CBOOOHOTO TIpoOera MoJieKyr. DPpexkTuBHOoEe | () 0 0
CEYEHHE B3aUMOJEHCTBUS MOJIEKYI.

["a30kMHETHYECKUI BBIBOJI YPABHEHUN BA3KOCTH,
TETUIONPOBOAHOCTH U T y3Uu AJIs Ta30B.
TpeHue U TemIoNnpoOBOIHOCTD B YJIbTPapa3peKEHHbIX ra3ax.

1-15 dusnpaktukym. Kosebanusi u Mmosiexyasipuasi puzuka 0 0 30

1-15 JlabopaTopHBIi NPAKTUKYM Bcero ayiuTopHbIX 4acoB
[TpuMeHeHne AMEeKTPOHHOTO ocMIuIorpada K UCCIeI0BaHUIO 0 [0 | 30
KoJieOaHMi 3BYKOBOM YaCTOTHI. Owunaitn
N3zyuenne konebaHuii ¢ momonibio MasTHuKa [loss. 0 | 0 | 0




OS¢ dexr omnepa a1 3ByKOBBIX BOJIH.

Omnpenenenre CKOPOCTH 3ByKa B TBEP/BIX TellaX U MOAYJIS
KOnra meronom pe3onanca.

Ompenenenne CKOPOCTH 3ByKa B Bo3ayxe u oTHomeHus Cp/Cv
METOIOM aKyCTHYECKOT0 Pe30HaHca.

HccnenoBanue 3aBUCMMOCTH CKOPOCTH 3BYKa B BO3AyX€ OT
TeMmIepatypsl u onpenenenue otHomenuss Cp/Cv metogom
aKyCTHUYECKOTO pe30HaHca.

H3mepenne ckopocTu yIbTpa3ByKa B CpeaX UMITYIbCHBIM
METOJIOM.

Omnpenenenre KO3PHUIUEHTA MOBEPXHOCTHOTO HATSKEHUS
BOJIHOBBIM METOJIOM.

[TonyyeHue u U3MepeHre BaKyyma.

N3mepenne ko3¢ duiMenTa TerIonpoBOIHOCTH BO3AyXa.
Omnpenenenne kKodpPUIUEHTA BI3KOCTH BO3AyXa 110
KOJIEOaHUSIM IHCKA.

Omnpenenenue yaensHONU OBEPXHOCTH MOPUCTHIX TEJI MO
H30TEepME aACOPOITIH.

W3ydeHne 3aBUCHMOCTH J1aBJICHUS] HACHIIIICHHBIX MTapPOB
KHIIKOCTH OT TEMIIEPATYPBI U OMPEICIICHIE TETUIOTHI
napooOpazoBaHMUA.

OmnpeneneHne TEMI0EMKOCTH METAJIOB METOIOM
AJIEKTPUYECKOTO HarpeBa.

Omnpenenenne otHomenust Cp/Cv 11t BO3ayxa METOIOM
Knemana-/Iezopma.

Omnpenenenre TpOHHOM TOUKH BEILIECTBA.

W3yuenne pacrpe/iesieHus 3J€KTPOHOB 110 CKOPOCTSIM.

3aps/10B.
ITone oxHOM 1 IBYX 3apsKEHHBIX IIockocTel. [lone
3apsDKEHHBIX LMIMHAPUYECKUX U CHEPUUECKUX TOBEPXHOCTEH.

3 Cemecmp 32 32 32

1-8 DJIEKTPUYECTBO 16 16 0

1 JJleMeHTAPHbIH 3apsil. DJIEeKTPUUYECKHH TUN0b. Bcero ayiutopHbIx 4acoB
ToueuHbli 3apsii. 3aKOH COXPAHEHHUS IEKTPUUYECKOro 3apsaaa. | 2 | 2 | 0
3akoH Kynona. Cucrema equnuil. PanmonanusupoBaHHast Omtaiig
3anmuch Gpopmyir.InekTpuaeckoe mose. HanpsokeHHOCTD mosst. | () 0 0
[Tone Toueunoro 3apsaa. [IpuHuKn cynepno3unuu noJeu.

Pabota cun anekrpoctarndeckoro moss. [loTeHnnansHas
sHeprus 3apsiaa B nojue. [lorenunan. DHeprus B3auMo1elCTBUS
CUCTEMBI 3apsiioB. CBA3b MEXKAY HAMPSKEHHOCTHIO
ANEKTPUYECKOT0 NOJIA U MOTEHIUAIOM. DJIEKTPUUECKHUI
JTUTIOJIb. DJIEKTPUUECKUIT MOMEHT UIOisl. MOMEHT cuil,
JNEUCTBYIOLMX HA IUIOIb. DHEPIHsl IUIOJS BO BHEITHEM
anexkTpudeckoM mnosie. Cuna, qeiicTByIONIas Ha IUIIOJIb B
HEOJAHOPOJHOM IIOJIE.

2 JJIeMeHThbI BeKTOPHOro aHaiu3a (1-1 4acrts). Bcero aynutopHbIX 4acoB
ITone cuctemsl 3aps0B Ha OOJIBIINX PACCTOSHUSAX. 2 |2 [0
JIMTIIOJIBHBIN DIIEKTPUYECKUI MOMEHT CUCTEMBI 3apsiioB. [1oTok | Ownmaiin
BekTopa. Jluseprenuus. Teopema Octporpaackoro-I'aycca. 0 0 0
Omneparop Habna. Teopema ["aycca mist BekTopa E.

Juseprenius E.
3 O0bemHasi, NOBEPXHOCTHAS M JINHEHAS NJIOTHOCTH Bcero aynutopHsix 4acoB

2 | 2 | 0
Ouwuutaiia
0 |0 | 0




ITone 3apsxenHoro mwapa.llossgpHeie 1 HENOIsIpHBIE
MoJieKyIbl. [10aspU30BaHHOCTD TUANIEKTPUKA.
JusnexTpuueckas BOCOPUUMUYUBOCTG. CBsI3aHHBIE U
CTOPOHHHME 3apsiabl. MUKPO- U MakpocKonmuieckue noJis. CBs3b
MCXKAY NOJAPU30BAHHOCTBIO JUISJICKTPHUKA U HOBerHOCTHOﬁ )41
00BEMHOM IJIOTHOCTBIO CBSI3aHHBIX 3apSIJIOB.

BexTop 3/1eKTpHYecKoro cMemeHus (JIeKTpuyecKas
uHAyK1usA). [IpoBoaHMK BO BHEIIHEM JIEKTPUYECKOM
noJe.

Jusnexktpuueckas npouuiiaeMoctsb. Teopema ["aycca st
BekTopa D. ITose B nuanexTpuke.Y c0Bus Ha TPAHULIE JBYX
TUAIIEKTPUKOB. CHITbI, IEHCTBYIOIINE HA 3aps]l B JUAJIEKTPHKE.
CerneronnieKTpuk. Y CII0BUsL paBHOBECHS 3aps0B Ha
npoBoaHuke. [Tone BOIM3M MOBEPXHOCTH MPOBOIHUKA.
IIpoBOAHMK BO BHELIHEM 3JIEKTPUUECKOM IIOJIE.
DnekTpoeMKkocTh. KonaeHncaropel. EMKOCTh MIIOCKOTO
KOHJIEHCaTopa.

Bcero ayiuTopHbIX 4acoB

2 |2 |0
Ouwutaiia
0 0 0

JHeprus 3aps:KeHHOr0 NPoBOAHNKA. 3akoH OMma.
OHeprus 3apsHKEHHOT0 KOH/IEHCATOpa. DHEPrust
aneKTpudeckoro noss. [110THOCTh SHEprun. INeKTpUIeCcKuit
ToK. Cuila 1 IJIOTHOCTh TOKA. Y paBHEHUE HENIPEPHIBHOCTH.
CropoHHHE cWIbl. DIEKTPOABMXKYIIas cuiia. Hanpsiokenue.
3axon Oma. ConpoTHBIIEHHE TPOBOAHUKOB.
CaepxmpoBoauMocTh. 3akoH Oma B auddepeHImaibHOM
dopme. 3akon Oma 17151 HEOJHOPOTHOTO YYacTKa [ETH.
PaszserBnennbie nienu. [IpaBuna Kupxroda.MomHOCTb TOKa.
3akon Jlxxoyns-Jlenua. Y aenbHas TeIioBasi MOITHOCTh TOKA
(muddepennmanpHas hopma 3akoHa J[xoyis -JIeHia).

Bcero AYAUTOPHBIX 9YaCOB

2 |2 [0
Omnutaiig
0 0 0

DJieMeHTbI BEeKTOPHOI0 aHau3a (2-1 yacTh). MaraHutHoe
noJie.

Hupkynsuus Bexktopa. Potop. Teopema Crokca. Lupkynsmust u
POTOP JIEKTPUUYECKOTO MOJIS.

MarnutHoe nose. Bzaumonelictsue TokoB. OnbIT Dpcrena.
MarnuTHas uHayKuus. [IpuHoun cyneprno3uium MarHUTHBIX
nosei.MaraHuTHOE MoJie PABHOMEPHO JBUKYIIETOCS 3aps/a.
3akon buo — CaBapa - Jlamnaca. [Tose 6eckoHEYHOTO TPSIMOTO
TOKA.

Bcero aytuTopHBIX 4acoB

2 | 2 | 0
Ouwutaiig
0 0 0

Cuina, 1eiicTByOLIAs HA 3aPSd, ABHKYIIHICA B MATHUTHOM
noJie (MarHuTHasi cujia). 3aMKHYTbIi KOHTYP ¢ TOKOM B
MATHUTHOM II0JI€.

Cuna Jlopenna. 3akoH Amnepa.NeKTprUIecKoe mnoie,
M3MEpEeHHOe B Pa3HbIX cucTeMax oTcuera. [IpeobpazoBanue
3JIEKTPOMArHUTHOTO TOJISL.

3aMKHYTBII KOHTYp C TOKOM B MarHUTHOM IIOJI€.
BpamarensHblii MOMEHT, JEMCTBYIOIUN HA KOHTYP.
JIMnOoIbHBI MATHUTHBI MOMEHT KOHTYpa. DHEPrusi KOHTypa
BO BHEIIITHEM MarHUTHOM noJie. Cuiia, AeMCTByoIas Ha KOHTYP
B HEOJHOPOJHOM I10J1€.MarHuTHOE 10JIe KOHTYPa C TOKOM.
[Tosie B ieHTpe ¥ Ha OCH KPYTOBOT'O TOKA.

Teopema I"aycca qis Bektopa B. luBeprennus B. Hupkynsuus
U poTop MarHuTHoro nosist. Ilosie coneHona u Topouaa.

Bcero AYAUTOPHLBIX YaCOB

2 |2 [0
Omnutaiig
0 0 0

Hamaran4eHHOCTh MarHeTHKa. @eppoMarHeTusm.

Bcero AYAUTOPHLBIX YaCOB




CBsi3b MEX]ly HAMAarHUYEHHOCTHIO U TNIOTHOCTBIO 2 | 2 | 0
MOJIEKYJISIPHBIX TOKOB. Hanps»>keHHOCTh MarHUTHOTO MOJISI. Ownnaitn

[upkynanusa Bekropa H. MarautHas BOCIpUMMYUBOCTD U 0 0 0
MarHuTHas MPOHMUIIAEMOCTb. Y CJIOBUS HA TPAHULIE IBYX

Mar"etukoB.[Ipuposa nuamarseTuzMa u napamarHeTusma

(Ka4yeCTBEHHO).

®eppomarnetusM. ['nucrepesuc. OcraroyHasi HAMarHH4YEHHOCTh

1 KodpruTuBHasA cuna. [Ipupona ¢peppomaraerusma. JloMeHBI.

Touxka Kiopu. AT eppoMarneTuxu.

OHeprusi MarHUTHOTO MOJIs TOKA. I[IMOTHOCT MarHUTHOM

sHeprun. Pabora nepemarnnunBanusi eppoMarHeTHKA.

9-16 DJIEKTPOMATHUTHOE T10J1e 16 16 0

9 SBJIeHMe JIEKTPOMATHUTHOM HHAYKIUM. SIBIeHUe Bcero ayIuTOpHBIX 4acoB
CAMOMHIYKIUM. 2 | 2 | 0
OmneiT dapanes. SIBieHne >IEKTPOMArHUTHON WHYKIIUU. Ounaiin
[IpaBuio JleHa. neKTpoABMKYIIAs CUjla MHIYKIIMH. 0 0 0
[ToTokocueruienne (MOIHbIA MarHUTHBINA MTOTOK).
bannuctuyeckuii MeToa U3MEpPEHUsI MArHUTHOM MHAYKIUU.

Toxu ®dyxko. SABnenune camonnaykuuu. MuaykrusHocts. J/1C
CaMOMHAYKIMHU. IHAYKTUBHOCTb COJIEHOUAA.

10 Ypasuenuss MakcpeJuia. Bcero aynuropHbIX 4acoB
BuxpeBoe anektpruueckoe mosie. IIeKTpOMaruHuTHoe noJie. Tok | 2 | 2 | 0
cMemienus. [lonHelil Tok. YpaBHeHuss MakcBemia B Ounaiin
muddepennmanbHoit hopme. YpaBHeHHsT MakcBeia B 0 0 0
WHTETPAILHON (opMme.

11 JJIeKTpUYecKHre KoJieOaHus. Bcero ayiutopHbIx 4acoB
KBazucranuonapssie Toku. CBOOOHBIE KOJ€OaHUsl B KOHTYpe | 2 | 2 | 0
0e3 aKTUBHOTO conpoTUBIeHU. CBOOOIHBIC 3aTyXal0IIKe Ownnaitn
koseOanus. JlorapupmMuueckuii JeKpEMEHT 3aTyXaHHUsL. 0 0 0
JIoGpOoTHOCTH KOHTYpa. BbIHYKIEHHBIE DIIEKTPUIECKHE
KosieOaHusl. Pe3oHaHCHbIE KPUBBIE AJIs1 HAPSYKEHUS U CUJIBI
TOKA.

12 JIBUKeHHe 3apAKeHHO YaCTULIbI B OJHOPOHOM II0JIe. Bcero aynuropHbIx 4acoB
JIBr>keHHE 3apsKEHHOM Y4acTUIBl B OTHOPOAHOM IIOJIE. 2 |2 [0
Omnpenenenue yaenbHOTo 3apsiia anekTpona. OnbiT ToMcoHa. Ownaitn
OmnsiT byma. Onpenenenne 3apsaa 3J1€KTpOHa B OIBITE 0 0 0
Mumnkena. Onpeenenre yaeaIbHOro 3apsia noHa. Metos
napa6on Tomcona. Macc-cniekrporpad Acrona. Macc-
cniektporpad beitHOpumKa. Y CcKopUTenH 3apsHKeHHBIX YacTHIL.

I'eneparop Ban-ne-I'paada. berarpon. LlukioTpos.
[IpOTOHHBIN CHHXPOTPOH.

13 IL1azma kak cocrossHue Bewecrsa. IIpupoaa nocuresei Bcero ayiuTopHbIX 4acoB
TOKA B MeTaJlJIax. 2 | 2 | 0
[Ina3zma xak coctosiHue BelecTsa. KBasuHENTpaibHOCTh Owntaiin
ma3Mel. J[BrokeHue dyacTuil B miiasme. JlebaeBckuit paanyc 0 0 0
sKpaHupoBaHus. [1n1a3ma B MarHuTHOM 1osie. MarHuTHoe
yAepKaHHUE JIa3MBbl.

[Ipupona Hocurtenei Toka B Metasiax. OnbIT Pukke. OnbIThL,
MOJITBEP K IAIOLIME HATTUYUE CBOOOIHBIX 3JIEKTPOHOB B
Metasutax: onelT Mannensmtama v [lananekcu, onsiT Toamena
u Crroapra.
14 DJIEKTPOMATHUTHBIE BOJHBI. Bcero aytuTopHbIX 4acoB




DneKTpoMarHuTHbIE BOJIHBL. BomHOBOE ypaBHEHUE 1St
3JIEKTPOMATHUTHOTO TOJISl B OJHOPOIHOM U30TPOITHOM cpelie.
CKOpOCTB 3JIEKTPOMarHuTHbIX BOJIH. [lnockast
MOHOXpoMmaTHueckas BoiHa. [lonsgpuzanus miockux
MOHOXPOMATHYECKHUX BOJH (JIMHEHHAs, KpyTroBas,
sammntuydeckas). [Tokazarens npenomnenus. Ctosane
3JIEKTPOMArHUTHBIE BOJIHBI. Kilaccuyeckue OnbIThl C
3JIEKTPOMAarHUTHBIMU BotHamMu. Dddext Homnepa mis
3JEKTPOMArHUTHBIX BOJIH.

DHeprusi JIEKTPOMarHuTHhIX BOJIH. Teopema [loliHnTHHTa,
BekTOp IloMiHTHHTa. IHTEHCUBHOCTB 3JIEKTPOMAarHUTHOMU
BOJIHBI. VIMITyJ1bC BOJIHBI M IaBJIEHUE HA CTEHKY.

2 |2 [0
Omuiaiig
0 0 0

Hudpakuus ceeta. Bonmnosoit napametp. [Ipunnun [ rolireHca-
@penens. Unterpan Kupxroda. 3ousr Openens. ['paduaeckoe

15-16 | DneKTpOMarHMTHbIE BOJIHbI. Bcero ayiutopHbIx 4acoB
N3nyuenune asumxkyunierocs 3apsana. [lone n3nydeHus gunoss. 4 | 4 | 0
Bomnoas 30Ha. MomHOCTs AUNONBHOTO M3IydeHus. Dhdext | Onnaiin
BasuiioBa-UepeHnkosna. 0 0 0
OTtpaxxeHne 1 IpeIOMIJICHUE TUIOCKON BOJIHBI HA TPAHULIE
paszzena AByX AMAJIEKTPUKOB. 3aKOH OTPAXKEHUS U
npesioMiieHus BOJIHBL. [1o1HOE BHYTpEeHHEe OTpaKeHue.

KoadduumeHT oTpakeHus 1 MponyCcKaHusi BOJIHBI IPU
HOPMAaJIbHOM IaJICHUU Ha TPAaHHULY Pa3gesa.

1-16 DJ1eKTPUYECTBO M MarHeTu3M. OPU3NpaKTHKYM 0 0 32

1-16 | JlabopaTOpHbIH NPAKTUKYM Bcero ayutopHbIx 4acoB
Brimonaenune 1abopaToOpHBIX padoOT MO HHIUBUAYATEHOMY 0 [0 | 32
rpaduky. Ownnaitn
DNeKTpOU3MEpHUTEIbHBIE TPUOOPHI. 0 0 0
DJeKTpOMarHuTHbIE KoJeOaHus U IepeMEHHBIH TOK.

DNeKTpUYECKNEe U MAarHUTHBIE CBOMCTBA BEILIECTBA.
JIBMKEHHE YacTHI] B 3JICKTPOMAarHUTHOM IMOJIE.
4 Cemecmp 30 30 30

1-8 Onrtuka 16 16 0

1 SBaenne nHTEpPepeHIUH ITEKTPOMATHUTHBIX BOJIH. Bcero ayiuTopHbIX 4acoB
SIBnenune nHTEpEPEHIINH HIEKTPOMArHUTHBIX BOJIH. 2 |2 [0
WuTepdepeHus miockux MOHOXPOMaTHUYECKUX BOJIH. Oumnitaiia
PaccrosiHre Mex 1y nHTephepeHIIMOHHBIMH I10JI0CAMHU. 0 0 0
Bpemennas korepeHTHOCTh. KBa3UMOHOXpOMAaTUYECKUH CBET.

ITyr BosH. CriekTpasnbHOE pa3iiokeHue. Bpemst KorepeHTHOCTH,
JUTHHA KOT€PEHTHOCTH (JIJTMHA ITyTa).

2 SBieHne nHTEp(epeHNH FJIEKTPOMATHUTHBIX BOJIH. Bcero ayiutopHsIx 4acoB
WuTepdepeHiys mpu 0TpaskeHUH OT TOHKUX IJIACTUHOK. 2 |2 [0
[Tonmockl paBHOTO HAKJIOHA U TTOJIOCHI PABHOM TOJIIIUHBI. Omuiaiig
Konsua HetotoHa. [IpocBeTiienne onTuky. 0 0 0
NuTtepdepomerp Maiikenbcona. OnbiT Maiikenbcona-Mopiu.

OmnsiT ®uso.
MHuoronyudeBas nntepdepenuus. ureppepomerp Padbpu-
[Iepo.
3 JAudpaxkuus ceera. Bcero ayiuTopHbIX 4acoB

2 |2 |0

Ownutaiin




crnoxkenue aMty. Jdudpakuus Openenst Ha KpyrioMm 0 0 0
OTBEPCTHH U HA KPYIJIOM JIUCKE.

4 JAundpaxkuus cBera Bcero ayiuTOpHbIX 4acoB
Hudpakuus Openens Ha Kpae MOJYIIIOCKOCTH U HA IIEIH. 2 | 2 | 0
Cnupainp Kopsro. Omnnaiin
Hudpakums Opaynrodepa. Audpakuus Ha y3KOH MIETH. 0 0 0

5 JAndpakuus cBera. Bcero ayiutopHbIx 4acoB
JudpakponHas pemeTka. YTaoBas JUCTIEPCUs PEIIETKH. 2 |2 [0
Kpurepuii Panes. Pa3zpematonias cuia pemeTKu. Owunaiin
Judpaxius peHTreHOBCKUX Jydeir. @opmyna bparra-Bynsda. | 0 0
MeTopl pEHTTEHOBCKOTO aHAIN3a.
l'onorpadus (31eMeHTapHbIC IPEACTABICHUS).

6 Ioasipuzanus ceera. Bcero aynuropHbIx 4acoB
ITonsapuzanus ceera. EcTeCTBEHHBIN U MOISIPU30BAaHHBIN CBET. | 2 |2 [0
YactruHo nosisipu3oBaHHbli cBeT. [lonspusaropsl. CTeneHb Owniaiin
nossipu3anuu. [lonsipuszanus npu OTpayKeHUU U MPEIOMIIEHHU. | () 0 0
VYron bprocrepa.

JIBOMHOE JIy4enpesIoOMIIEHHE B OJHOOCHOM KpHUCTAJLIE.
OOBIKHOBEHHBIN ¥ HEOOBIKHOBEHHBIH JTy4H. X0/ JIyuei B
OJTHOOCHOM KpucTajuie. [IoHATHE O BOJIHOBBIX U JIy4€BbIX
MTOBEPXHOCTSX.

WuTepdepennys noasipu3oBaHHbIX aydeid. [Ipoxoxnenue
IJIOCKONOJIIPU30BAaHHOIO CBETA YEPE3 KPUCTAIIMUECKYIO
IUIACTUHKY. I[JIaCTUHKY B 4eTBEPTh BOJIHBI U B IIOJIBOJIHBI.

7 Jucnepcus cBera. Bcero ayuTopHbIX 4acoB
Hucnepcus cBeTa. DieMeHTapHas TEOPUS TUCIIEPCHUM. 2 |2 [0
KommuiekcHast nuanekTpudeckasl IpOHUIIAEMOCTh BEILIECTBA. Omnuaiin
KpuBble nucnepcun u MoroleHne CBETa B BEIIECTBE. 0 0 0
BoinHoBoit maker. ['pynnoBas CKOpOCTb.

ITornomenue cBera. 3akoH byrepa. Koagpunuenrt
MOTJIOLICHMSL.

Paccesnue cera. 3akoH Panes. MonekyinspHoe paccesHue.
KoMOuHanmmonHoe paccesiHue.

8 TennoBoe n3ryyenune Bcero aynuTopHBIX 4acoB
TemnnoBoe n3nyyenue. McnyckarenbHas U IOTJIOMATEIbHAS 2 | 2 | 0
ciocobHocTH Tel. 3akoH Kupxroda. AGcomtoTHO uepHoe Teno. | Ounaiin
3akon Credana-bonpimana. 3akon Bunra. Ctosiare BOTHBI B 0 0 0
IIPOCTPAHCBE TPEX U3MEPEHMN. YNCI0 HOpMaIbHBIX COCTOSHUAN
B nHTepBaie . opmyia Penes-/Ixxunca. opmyia [1nanka.

9-15 AToMHas pu3MKa 14 14 0

9 DOTOHBI. Bcero ayiuTopHbIX 4acoB
®oToHBI. TOPMO3HOE PEHTTE€HOBCKOE U3TyUCHHE. 2 | 2 | 0
KopoTkoBosiHOBas rpaHuIia TOPMO3HOTO PEHTIE€HOBCKOIO Omnutaiin
cnektpa. Poroaddext. OnbiTel CroneroBa. dopmyna 0 0 0

OnHmreliHa. OnbiTel Muuinkena. KpacHast rpanuna
dotorddekra. OnbiT bote. ®otonsl. KopmyckynsipHo-
BOJIHOBOM JTyaJIU3M.




10

Snepuast Mogesb aToma.

OmbITHI TI0 paccesHuio anbha-yactui. Dopmyna Pesepdopma.
Snepnas monens aroma. [loctynarsl bopa. OnbiT @panka u
I'epiia. DneMeHnTapHas 60poOBCKasi TEOPHUS BOJOPOTHOTO aTOMA.
CrieKkTpasibHbIE CEpUU BOJOPOAHOIO aTOMA.

Bcero ayiuTopHbIX 4acoB

11

BosinoBble cBoiicTBa MUKpoYacTHIl. OCHOBBI KBAHTOBOM
MEXaHNKH.

['unoTesa ne-bpoitsist. DkcniepuMeHTaIbHbIE OCHOBBI
KBaHTOBOM Mexanuku. OnwiThl J3BUCcoHa u [Jxepmepa.
Hudpakums snekrpoHoB. OnbiTel ToMricona u TapkoBcKoro.
HenpuMeHUMOCTb MOHATHUS TPACKTOPUHM K MUKPOYACTULIAM.
[IpoxoskaeHne MEeKTPOHHOTO MyYKa Yepes3 MIEIH.
CooTHollleHHEe HEeONPEIeICHHOCTEH 1 MPUHIIUTL
HeonpeneneHHOCTH [ elizeHOepra. [IpoxoxkaeHue 4acTHIlbI
yepe3 mielib. OleHka pa3MepoB 1 MUHUMAIbHOM SHEPT U
BOJOPOJHOTO aTOMa.

2 |2 |0
Ounnaiin

0 0 0
Bcero ayiMTOpHBIX 4acoB
2 |2 [0
Ounnaitn

0 0 0

12 DJ1eMeHTbl KBAHTOBOW MEeXaHUKH. Bcero ayiuTopHbIX 4acoB
Vpasuenue llpeaunrepa. uznueckuii CMbICI U CBOMCTBA 2 | 2 | 0
ncu-¢pynknun. KBantoBanue sneprun. Yactuna B oqHOMepHOW | OHJaiH
0eCcKOHEYHO TITyO0KOI MPSIMOYTOJILHOM MOTEHIIMATIBLHOM SMe. 0 0 0
Pe3ynbpTaThl KBaHTOBOW MEXAHUKH JIJI1 TAPMOHHUYECKOTO
ocuusuiaropa. Hynesas sneprus. [IpaBuio orGopa ans
K0JIe0aTeIbHOTO KBAHTOBOTO YHCIIA JUIS PaJHallMOHHBIX
MIEPEXO0JI0B.

13 Pe3yabTaThl KBAHTOBOI MEXaHUKH VI ATOMa BOJ0OPOAA. Bcero aynuTopHbIX 4acoB
DJIEKTPOHHAS CTPYKTYpa aToMa. 2 | 2 | 0
Pe3ynbpTaThl KBaHTOBOW MEXAHUKH JIJI1 aTOMa BOAOPOJA. Ounaiin
KBaHTOBBIE Uncra 351IEKTpOHA B aToMa. BeipoxaeHue 0 0 0
cocrostHuil. KpaTHOCTB BbIpOk1eHUSI. CUMBOJIBI COCTOSIHUM.

Cxema ypoBHei. [IpaBuiio or6opa 115 paiuaiMOHHbIX
nepexo10B. CekTpajbHble CEpUH aToMa BOJOPO/Ia.
Pacnipenenenue 3meKTpOHOB MO 3JEKTPOHHBIM YPOBHSIM B
atome. [Tpunnmn [Tayan. O00I09KH B TOJ000T0YKH.

14 CrieKkTpbl HIEJOYHBIX METAJLIOB. Bcero ayiutopHbIx 4acoB
CrieKTphl IIeJI0YHBIX MeTaJJI0B. OCHOBHBIE CIIEKTPAJIbHBIE 2 |2 [0
cepuu. Punbeprosckue nonpaBku. ToHKast CTpyKTypa ypoBHEH. | Ounaiin
MynbruruierHocts. CiMH-0pOUTAIEHOE B3aUMO/ICHCTBHIE. 0 0 0
CxeMa ypoBHEMH U 11epexo10B B HATPHUH.

15 JJieMeHThI (PU3NKH aTOMHOIO SI/Pa U 3JIeMeHTaAPHBIX Bcero aynutopHbIX 4acoB
4yacTull. 2 | 2 | 0
DOneMeHTbI GU3NKK aTOMHOTO siipa. CocTaB aTOMHOTO Sipa. OHnaiin
ATOMHBIN HOMEP U MaccoBoe unciio. M3otonsl. Pazmepst 0 0 0
aToMHOTO siipa. Macca u 3Heprus cBsi3u. JledekT Macchl.

O6oo4yeyHas u KamnenabHas MOJETH Spa.

OnemenTapHble yacTunbl. Knaccudukanus yactum. JlenToHs! u

KBapKU. 3aKOH COXPAHEHMs JIENTOHHOTO 3aps/a.
1-15 BoJinbl M onTuka. PU3NPAKTHKYM 0 0 30
1-15 Pu3npakTUKYM Bcero ay1IuTOpHBIX 4acoB

Pa6ota 1.1. MccnenoBanue 2IeKTpPOMAarHUTHBIX BOJIH.

PaGora 1.2. PacipocTpaHeH#e 371€KTPOMarHUTHOTO UMITYJIbCa
B Kabere.

Pabora 1.3. M3yuenue 3puteabHON TPyOBI.

0 |0 | 30
Ouaiin
0 0 0




PaGora 1.4. MoxenupoBanue Teneo0OhEeKTHBA.

Pa6ota 1.5. MccnenoBanue qucnepcuul CTEKISTHHON MPU3MBI.
Pab6ota 1.6. 3y4yeHue nonspu3oBaHHOTO CBETA.

Pabota 1.7. I3ydenne ecTeCTBEHHOTO BPAIICHHSI TUIOCKOCTH
MOJISIPU3ALIUH.

Pabota 1.8a. MI3y4yeHne MarHuTHOTO BpaIeHUs TIIOCKOCTH
MOJISIPU3ALIUH.

Pabota 1.86. 3yueHne MarHuTHOTO BpaIIeHHUs TUIOCKOCTH
MOJISIPU3ALIUH.

Pabota 1.9. 3ydenue siBineHus: GoTOyNpyrocTH.

2. UutepdepeHnus cBeta.

Pabota 2.1. 3ydenne natepdepeHIiny ¢ MOMOIIbIO OUIPU3MBI
Openeis.

Pabota 2.2. 3ydenne natepdepeHIInu METO0M KOJICI
HproroHa.

Pa6ota 2.3. 3yuenne uarepdepennuu B cxeme IOnra.
Pa6ota 2.4. U3yuenue unrepdepomerpa MaiikenbcoHa.
Pa6ota 2.5. M3yuenne unrepdepomerpa Maxa.

Pa6ota 2.6. Unteppepomerp Dadpu-Ilepo.

3. Mudpakuus certa.

Pa6ota 3.1. U3yuenue unrepdepeHunu u qudpakium ¢
MTOMOIIIBIO JIa3epa.

Pa6ota 3.2. UccnenoBanue nudpakiyy CBeTa Ha yJIbTPa3BYKe.
Pabora 3.3. U3yuenue oTpaxkaTesbHOMN 1udpakinOHHON
peILIeTKH.

Pa6ora 3.4. U3yuenue dazoBoi AUPPaKIIMOHHON PEILIETKH.
Pa6ota 3.3. UnTepdepenuus u qudpakuus B onsite FOHra.
4. MoayIbHBIN IPAKTUKYM.

Pa6ota 4.1. 'eomerpuueckas ontuka u GpoTomeTpus.
Pabota 4.2. Uatepdepenmus.

PaGora 4.3. 3akoHOMepHOCTH AUPPAKIIHH.

Pabota 4.4. ludpakius @paynrodepa.

CokpallileHHbIe HAUMEHOBAHUSI OHJIANH OILIUIA:

Oo6o3na | [losiHOe HaMMeHOBaHMe
yeHHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

1 Cemecmp

JlabopaTopHBbIi NPAKTUKYM




Pa6ota 1. U3ydenue amnepmeTpa 1 BOIBTMETPA.

Pabota 2. 3yuenue kareromerpa u cepomerpa.

Pa6ota 3. OnpeneneHne TepMUIECKOr0 KOAPPHUIIMEHTA
JUHENHOT0 paclIupeHUs TBEPABIX TN C MOMOUIBIO
OITHMETpA.

Pabota 4. 3yuenne MmoHOXpOMarTopa.

Pa6ota 5. UccrnenoBanne cOOCTBEHHBIX KOJIeOaHUI CTPYHBI
METOJIOM pe30HaHca.

Pa6ota 6. ViccnenoBanue mpomycKkaTeIbHOW U
MOTJIOUIaTeNIbHOM CrIocOOHOCTEH

CTEKJISTHHBIX CBETO(UIBTPOB C IIOMOLIHI0 MOHOXPOMATOpa
MVYM-2.

Pab6ota 7. V3ydenue ynpyrux CBOWCTB pPe3UHBI.

Pabota 8. I3mepenne BpeMeHH COyAapeHHUs MapoB

Pab6ota 9. 3MepeHnne cKopoCTH MoJieTa Myl METOJ0M
BpAIAIOIINXCS TUCKOB

Pa6ota 10. M3yyeHue AUHAMHUKH JBUKEHUS 3apsKEHHBIX
YaCTHUIl B AJIEKTPUYECKOM U MAarHUTHOM IOJISIX C TIOMOILIBIO
AJIEKTPOHHO-JIy4eBOU TPyOKH

Pabota 11. M3y4yeHne nMHaAMUKA JBUKEHUS TEJ B BA3KON
KUAKOCTU

Pabora 12. VI3mepeHue BpeMeHH COyIapeHUs CTEpKHEN U
onpeaenenue Moayis FOHra BemecTsa

Pabota 13. MccrnenoBanne KHHEMATUKH pacmaja
PENATUBUCTCKUX YaCTHUI]

Pabora 14. UccaenoBanye KHHEMATUKN JIBM)KEHUS - YACTHIL,
00pa3yIoIMXCs B IpoLecce SAEPHON peaKkIuu

Pabora 15. VccnenoBanue 3aKoHa COXpaHEHUS SHEPTUU B
dororddexre

Pabota 16. Onpenenenue yckopeHusi CBOOOTHOTO MACHHUS C
MIOMOILIBI0 00OPOTHOT'O MasITHUKA.

Pabota 17. 3y4yeHune nuHaAMHUKW BpaniaTeIbHOTO JIBHKCHHSI
buznUeCcCKuX Ten

Pa6ota 18. Onpenenenrne MOMEHTOB HHEPIIMH TEJI METOJAOM
KPYTHJIbHBIX KOJIeOaHMit

Pa6ora 19. Onpenenenue >/UIMIICOUAA HHEPLIMH TBEPAOTO
TeJla METOI0M KPYTUJIbHBIX KOJIEOaHUH.

Pa6ora 20. M3yueHnue nMHaMUKU MOCTYNATEIbHOTO IBHKEHUS
T€J ¢ IOMOUIBIO MalllMHbI ATBy/a.

Pabora 21. M3yuenue nuHaMuKH BpaIaTeabHOrO U INIOCKOTO
JBYOKEHUS (PU3UUECKUX TEll.

Pabora 22 (22 a). I3yuenue rupockomna.

Pabota 23. DxcnepumeHTanbHOe onpeaenaeHue ko3dduiuenra
TPEHMsI KaU€HUs C TIOMOIIbIO HAKIIOHHOTO MasiTHUKA.
Pa6ota 24 Onpenenenre CKOPOCTH IYJIH ¢ TOMOIIBIO
OQIIITUCTUISCKOTO MasITHUKA.

2 Cemecmp

TEMBbI JIABOPATOPHBIX PABOT
B Teuenue ceMecTpa CTYIEHT BBITIOJHSET 7 J1a0OPaTOPHBIX
paboT B COOTBETCTBUH C MHAWBUIYAIbHBIM I'PaUKOM:




Pa6ota 1. [IpuMeHeHne 37IEKTPOHHOTO OCIIIUIOrpada K
MCCIIEIOBAHMIO KOJICOaHMI 3BYKOBOW YaCTOTHI.

Pabora 2. U3ydenue konebanuii ¢ momoirsio MastHuka [oms.
Pa6ota 3. Dddexrt Jlomnepa 1ist 3ByKOBBIX BOJIH.

Pabota 4. OnpeneneHue CKOPOCTU 3ByKa B TBEPABIX TeJax U
monyns KOHra meTooM pezoHaHca.

Pabora 5. Onpenenenne CKOPOCTH 3ByKa B BO3IYXE U
otHomeHuss Cp/Cv METOJIOM aKyCTHYECKOTO PE30HAHCA.
Pabota 5a. MccnenoBaHue 3aBUCUMOCTH CKOPOCTH 3ByKa B
BO3JIyX€ OT TeMIIEpaTyphl U onpeaesienne otHomenust Cp/Cv
METOJIOM aKyCTUYECKOTO pE30HAHCA.

Pabota 6. I3mepenne ckopoCcTH yJabTpa3ByKa B CpeIax
UMITYJICHBIM METOJIOM.

Pabota 7. Onpenenenne ko duimeHTa moBEpXHOCTHOTO
HATSKCHUS BOJTHOBBIM METOIOM.

Pabota 7a. Onpenenenne ko3 duiimeHTa moBepXHOCTHOTO
HATSDKEHUS 30H/I0BBIM METOJIOM.

Pabota 8. [lonyueHue u u3sMepeHue Bakyyma.

Pabota 9. 3mepenne ko3 duiinenTa TerionpoBOAHOCTH
BO3/yXa.

Pa6ota 10. Onpenenenue kordduimenTa BI3KOCTH BO3TyXa
Mo KoJeOaHUsAM JUCKA.

Pa6ota 11. Onpenenenue yeapHOM MOBEPXHOCTH MOPUCTHIX
TeJI 10 U30TEePMeE AJACOPOIHH.

Pabota 12. M3y4yeHne 3aBUCUMOCTH JIaBJICHUS HACHITIICHHBIX
MapoOB KUJIKOCTU OT TEMIEPATYPHI U ONPEAEIICHUE TEIJIOThI
napooOpa3zoBaHusl.

Pa6ora 13. M3yuenue OpOyHOBCKOTO JBHKEHUS B3BEIIEHHBIX
YaCTHULL.

Pab6ota 14. Onpenenenue TEIIOEMKOCTH METAJIIIOB METOI0M
AIIEKTPUYECKOTO HarpeBa.

Pa6ora 15. Onpenenenue otHomenus: Cp/Cv nms Bo3ayxa
MetosioM Knemana-/lezopma.

Pab6ota 16. Onpenenenue TpORHONU TOYKHU BEILIECTBA.

Pa6ota 17. UccnenoBanue B3auMHou auddy3uu ra3os.
PaGora 18. M3yuenue pacnpeneneHus IeKTPOHOB 110
CKOPOCTSIM.

3 Cemecmp

JlaGopaTopHbie padoThI

JlaGopaTopHbIif MPAKTUKYM «DJIEKTPOU3MEPHUTEIbHbIE
puOOPbI. DIIEKTPOMArHUTHBIE KOJIEOaHUs U TTEPEMEHHBII
TOK».

Pa6ota 1. MccnenoBanue nepuoguvIeCcKuX U UMITYJIbCHBIX
MPOIIECCOB C MOMOILBIO OcLmIIorpaga.

Pabota 2. I3mepenne conmpoTUBIICHHA.

Pa6ora 11. MccnenoBanue konebaHuii B IpOCTOM
KOJIe0aTeIbHOM KOHTYE.

Pab6ota 12. M3yueHue pe3oHaHca HaNpsHKEHUH U OTIpeieieHne
€MKOCTH U UHAYKTUBHOCTH METOJIOM PE30HAHCA.

Pabora 13. PenakcanimoHHBIN TeHEPATOP.

PaboTa 14. BuxpeBoe 31eKTpudecKoe moJie.




Pabota 15. M3yuenue ckuH - adpdexra.
Pabota 16. M3y4yeHune noaynpoBOIHUKOBOTO BBHITPSMHUTEIIS.

JlaGopaTopHbIi TPAKTUKYM «DJIEKTPUUECKHE U MAarHUTHBIE
CBOKCTBA BEILIECTBA. J[BUIKEHUE YaCTHULL B JIEKTPOMAarHUTHOM
IOJIE».

Pabota 3. M3yueHue TepMOIJIEKTPUICCKUX SBICHUN.
Pabota 4. V3ydeHue cerneTosneKTpruuecTBa.

Pabota 5. TemnepaTtypHas 3aBUCUMOCTH AJIEKTPOIIPOBOTHOCTH
IIOJIyIPOBOTHUKOB.

Pabota 6. M3yueHnue TepMOIJIEKTPOHHOM SMUCCHH U
ompeaeneHne padoThl BEIXOAA

Pabota 7. I3mepenue yaenpbHOTro 3apsijaa dJIeKTpoHa.
Pa6ota 8. UccrnenoBanue peppoMarHeTHKOB B IEPEMEHHOM
MarHuTHOM TIOJIE.

Pabora 9. MccrnenoBanue siBieHus Xoiia B
MTOJIYITPOBOIHHUKAX.

Pa6ora 10. Dddext Xonna B MeTayIax.

Pabota 19. BuxpeBoe 31eKTpuiecKoe 1nojie ¥ CKUH — 3PQeKT.
Pa6ota 20. M3y4enue nemnu nepeMeHHOTo TOKa U ONpeIesieHre
ee MmapaMeTpoB.

JlaGopaTopHbIii TPAKTUKYM « DJIEKTPOMArHETH3M (JIJ1s1
BBITIOJIHEHMS HA MOJYJIbHBIX YCTaHOBKaXx).

1. PenakcaninoHHbIN T€HEPATOP.

2. N3ydenne ocumiuiorpada. McciemoBanue rapMOHHYECKUX U
IPSAMOYTOJIBHBIX KOJIeOaHuUi.

3. DnexTpuueckue Henu MOCTOSIHHOTO TOKa.

4. O¢pdexr Xomna.

5. BonbT-amnepHbie XapakTepUCTUKN TPUOOPOB.

6. Metoapl U3MEpEHHsI MarHUTHOT'O N0JIsl. MarHuTHoe 1oie
MIOCTOSIHHOT'O MarHuTa.

7. W3Mepenne qudIeKTpUIECKON IPOHUIIAEMOCTH TBEPIBIX
TeNl.

8. CBo0OoHbIE 3aTyXaloKe KojebaHus

9. . MarauTHOE€ 110J1€ TOKOBBIX CUCTEM.

10. Ilepexonnslie nponecchl B RC-, RL- nensx.

11. W3y4yeHue TepMOIIEKTPOHHON SMHUCCHH U ONIPENICIICHUE
paboThI BHIXOA.

12. Dnektpuyeckas LIeNb IEPEMEHHOI0 TOKa.

13. Uzyuenue peppomMarHeTusma.

14. . BemHyXIeHHbIE KOJIeOaHuUs.

15. . Onpenenenue yaeapHOro 3apsia 3JeKTPOHa.

16. . BuxpeBoe a51eKTpru4ecKoe MoJie.

17. Cxun-3¢pdexkr.

18. Amnanu3 criekTpa KojJeOaHui.

4 Cemecmp




1-15

DJIeKTPOMarHuTHbIe BOJIHBI. ['eoMeTpuyeckasi ONTHKA.
oasipusanus

Pa6ota 1.1. MccnenoBanue 37€KTPOMarHUTHBIX BOJIH.
Pabota 1.2. PacnpocTpaHeHue 3JIeKTpOMarHuTHOTO UMITYJIbCa
B Kabere.

Pa6ota 1.3. V3yuenue 3puTebHON TPYOHI.

Pa6ora 1.4. MoxenupoBaHue Teneo0ObEKTHBA.

Pabota 1.5. MccnenoBanue qucnepcuu CTEKISTHHON MPU3MBI.
Pa6ota 1.6. 3y4eHue nonspu3oBaHHOTO CBETA.

Pa6ota 1.7. I3ydeHnne ecTeCTBEHHOTO BPAIICHHSI TNIOCKOCTH
MOJISIPU3AIIUH.

Pabota 1.8a. MI3ydyeHne MarHuTHOTO BpaIieHUs TIIOCKOCTH
MOJISIPU3AIIUH.

Pabota 1.86. 3yueHne MarHuTHOTO BpaIIeHUs TUIOCKOCTH
MOJIIPU3AIIUH.

Pa6ota 1.9. 3ydenue siBineHus: GoTOyNpyrocTH.

2. Nntepdepennnus creta.

Pabora 2.1. N3yuenune uHTepPEpeHIINU C TOMOIIBIO
ounpuzmel Openens.

Pabota 2.2. U3yuyenue uurepdepeHnu MeTo10M KOJIell
HeroToHa.

Pabota 2.3. U3yuyenue unrepdepenunu B cxeme FOnra.
Pabota 2.4. N3yuenne uarepdepomerpa MaiikeabcoHa.
Pa6ota 2.5. U3yuenue unrepdepomerpa Maxa.

3. udpakuus cera.

Pabota 3.1. 3yuenne uarepdepenninu u qudpakiinm ¢
MIOMOIIIBIO JIa3epa.

Pa6ota 3.2. MccnenoBanue qudpakinu cBeTa Ha yIbTPa3BYKeE.
Pa6ota 3.3. 3yueHue oTpaxarenbHOi TuppPaKIIMOHHOM
pEIIeTKH.

Pa6ora 3.4. Usyuenue dazoBoi AUPPaKIIMOHHON PEIIETKH.
Pa6ota 3.3. Uarepdepennus u nudpakmus B onsite KOHTA.

4. MoayJIbHBIN TPAKTUKYM.

Pa6ota 4.1. 'eomeTpuueckast ontuka 1 GOTOMETpHSL.
Pabota 4.2. Uatepdepenmms.

Pa6ora 4.3. 3akoHOMepHOCTH AUPPAKIIHH.

Pabota 4.4. ludpakius @paynrodepa.

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTuii / Conep:kaHue

1 Cemecmp

1-2 Kunemaruka MaTepuajJbHON TOYKH
KunemaTtnka maTepuaabHON TOYKU

3 KunemaTnka Bpamare/bHOro ABHKEHHs TBEPAOI0 TeJia.
KuHeMaTuka BpalareabHOro JBUKEHHsI TBEPAOTO TEINA.

4 JAuHaMKKa MaTepHaJIbHOM TOYKH
JluHamuKa MaTepuanbHON TOYKU

5 Padora. MomHocTh




PaGora. MoutHocts

3aKOH coOXpaHeHHs] MeXaHUYeCKOH YHeprum.
3aKkoH COXpaHEHUsI MEXaHUYECKON YHEPTHUH.

Hmnyase.
Nmiynsc.

3aKO0H cOXpaHeHHUs] HMITYJIbCA
3aKOH COXpaHEHMsI UMITYJIbCa

MomeHT umIyJibca.
MomeHT HMITYJIbCA. 3aKkoH COXPAaHCHUA MOMCHTA UMITYJIbCa

10

Hennepunanbnue CHCTEMBI 0TCUYECTA
HeI/IHepIII/IaJ'II)HI)Ie CHUCTEMBI OTCUETA

11

MoMeHT MMITYJIbCA TBEPAOIO TeJIa
MoMeHT umnyJibca TBepI0ro Teia

12-16

MexaHuka TBepaOro reja
MexaHnKa TBEPIOTO TeJia

2 Cemecmp

Konedanus

KommnekcHsbie uncina. Jluneiinsie auddepeHnnanbabie
ypaBHEHUS BTOPOT'O MOPSAKA C IIOCTOSHHBIMH

KO3 pHUIreHTaMH.

CBoOoHbIe KOoNeOaHus cCHCTeMbI Oe3 TpeHus. ['apMoHndeckue
KosieOaHus. AMIUIMTY/1a, 4acTOTa U (a3a KojaeOaHust. DHEePrust
rapMOHHYECKOTro KoneOanus. MaremaTndeckuil 1 pu3ndeckuit
MasITHUKH.

CioxeHune KoJ1e0aHNI OJHOT0 HATIPABJIeHHs. 3aTyXalolue
KoJie0aHus

CrnoxeHue KoJieOaHUN OJHOTO HampaBlieHHus. BekropHas
muarpamma. buenwns. Ciio)keHHe B3aMMHO TIEPIICHINKYIIPHBIX
KOJIEOAHUH.

3aryxatomme kKonebanusi. Ko dumnment 3aryxanusi.

BoinyxkaeHHbIe KOTeOaHUSA
Boinykaennsie kosebanusi. Pesonanc. PezoHaHCHbBIE KPUBBIE.

Yupyrue BoJIHBI

BonnoBoe ypaBHeHue. PemieHrne BOTHOBOTO YpaBHEHHS.

®aza BoJsHBIL. J[JIMHA BOJIHBL, BOJIHOBOE YMCIIO, BOJIHOBOM
BEKTOp. 3aTyXarolue BOTHBI.

da3zo0Basi CKOPOCTb yIPYTOi BOJHBI B TOHKOM CTEPKHE.
OHeprus ynpyroi BojHsl. [I0TOk 1 mIOTHOCTH OTOKA
sHepruu. Bekrop YmMosa.

Crostune BonHbl. Konebanue ctpyHbl. COOCTBEHHbIE YaCTOTHI,
TapMOHMKH. Y3JIbI U IIyYHOCTH CTOSIYEN BOJIHBI.

3BYKOBBIE BOJIHBI.

OCHOBBI MOJIEKYJISIPHOM (U3UKH U CTATHCTHYECKOM
TepMOAUHAMUKUA. OCHOBHbBIE 3aKOHBbI (Ha4YaJ1a)
TePMOJIMHAMHMKH

Macce! u pa3mepsl MoieKyJl. OnieHKa 4ncia MOJIEKYT B
euHuIEe 00beMa U MEKMOJIEKYJIISIPHBIX PACCTOSTHUM.

Pa6ota. KomuectBo Ternotsl. [lepBoe Havano
TEPMOJUHAMUKH.

Bropoe Hauano TepmoarHaMuku. DHTponus. CBsI3b MEXIY
IIPUPAIICHUEM SHTPOIMH U MOJy4aeMON CUCTEMOU TEIIIOTOM.
OcHOBHOE TEPMOIMHAMUYECKOE TOKIECTBO.




DJIeMeHThI TeOpHHU BEPOATHOCTE

BepositHOCTB. Teopembl CII0KEHHS U YMHOKEHUS
BeposiTHOCTeN. DyHKIMA pacnipenenenus. Ee cBoiicTBa.
YcnoBre HOpMUPOBKU. BhIunciieHHE CpeHuX.

HNpeanbubiid ras. loauTponnyeckue mpouecchl
WneanbHblii ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO rasa.
[Tonurponuyeckue MpoLecchl.

Yuco creneHei cBOOOIbI MHOTOATOMHOM MOJICKYJIBI.
Kitaccnueckuil 3akOH paBHOPACIPEIEICHUS YHEPTUU 110
CTeneHsIM CBO0OIbI. BHYTpEeHHSS SHEPTUs UIeaIbHOTO Ta3a.
TennoeMKoCTh UACAIbHOTO ra3a MPU MOJIUTPOITHYECKUX
mporieccax. Y paBHeHHEe OJUTPoNbl. PaboTa, coBepiaemas
MIPU pa3IMYHBIX Mpoleccax. YacTHbIe cayyau.
AmabaTHYeCKUi TTPoIIece.

Pacnpenesnenune MakcBesia

OyHKIUM pacripeieNeHus s IPOEeKLUUU CKOPOCTH U AJIs
MOJTyJISl CKOPOCTH MoJieKyJl. CpenHsist apudmerndeckas,
CpeAHss KBaJpaTU4Has U Hauboiiee BEpOsSTHasi CKOPOCTH
MOJIEKYJI.

10

Pacnpenenenune boabimmana

Pacnpenenenue Monekys B KOHCEPBATUBHOM I10JIE CUJI .
bapomerpuueckas hopmyna. Pactipenenenue bonbiiMana B
CJy4dae TUCKPETHOIO SJHEPTreTUYECKOTO CIEKTPA.

11

JHTpPONHNA M ee CBOlCTBA

Makpo- u MukpococTosinus. CTaTUCTUUECKHI BeC. DHTPOIHS
U €€ OCHOBHBIE CBOMCTBA. CTaTUCTUYECKAss UHTEPIPETaLUs
BTOpOro Hayaja tepmoauHaMuku. Teopema HepHera

12

TenunoBbie Mamunbl, KITJI

Koaddumment nonesnoro neiicreus (KI1/) Terosoro
neurarens. Dopmynupoku Knaysuyca u KenbBuna BToporo
Hayana tepmoauHamMuku. ki Kapno. KIT/] uukna Kapro.
Teopema Kapso.

13

Kpucramnuyeckoe cocrosinue Bemecrsa. JKuakoe
coCcTOsIHMe BemecTrsa. Ban-nep-BaanbcoBcknii ras
Kpucrannuueckas pemerka. @u3ndeckue TUITbI
KPUCTAITIMYECKUX PELIETOK.

[ToBepxHocTHOE HaTsKeHUE. CBOOOMHAS SHEprus. JaBieHue
II0J1 U30THYTOW TOBEPXHOCTBIO KUAKOCTHU. SIBIIEHUS Ha
IpaHuLE )KUIKOCTH U TBepaoro Tena. CMauuBaHUeE.
KanumnspHsele siBneHus.

BnyTtpennssa sHeprus. YpasHenue cocrosiHusa. M3orepmbr Ban-
Jnep-Baanbca.

14

da3oBble paBHOBECHS U NIPEeBPALLICHUS

PaBHoBecue ¢a3. PaBHOBecHe )KUIKOCTH U HACBILIEHHOTO
napa. Kputuaeckoe cocrosiHue.

VYpasaenne Knaneiipona-Knaysuyca. Tpolinas Touka.
JnarpamMmma cocTosIHUSA

15

SIBJIeHMs mepeHoca

CronkHoBeHus Mojekyn. CpenHssi IJuHa CBOOOIHOTO
npobera Monekyin. DPPEeKTUBHOE CEUCHHE B3aUMOICHCTBUS
MOJICKYJI. 3aKOHBI BSI3KOCTH, TEIJIONPOBOAHOCTH U TudQy3un.

3 Cemecmp




BBoaHoe 3ansiTHe
OcHOBBI 00pabOTKH pe3yabTaTOB M3MepeHuid. 3akoH Kynona

HaI[pﬂ)l(eHHOCTL U IMMOTCHIHUAJ IJTCKTPUIECCKOI'0 MOJIst
Pacuer noneit QJICKTPOCTATUYCCKUX CUCTEM 3apsa10B.

IMoTok U TUBepPreHMs BEKTOPHOIO MOJIsI
Teopema I"aycca gy BekTopa E.
PacueT noJiei 3JIeKTPOCTaTUYECKUX CUCTEM

IToJsie cucTeMbl 32apsAI0B
JumonbHbIi dneKTpudeckuii MoMeHT. 1loste qunous.
ONEKTPUYECKUI AUIONb B DJIEKTPUUECKOM I10JIE

DJIeKTpocTaTHYeCcKOoe MoJie B IUIEKTPHKAX
Bexkrops! P u D. Teopema ['aycca s Bektopos P u
D.VYcioBus Ha rpaHulie pasjelia IByX JIUAJIEKTPUKOB

ITos1e B mpoBOAHHUKAX
DJIEKTPOEMKOCTh. DHEPTHUs AIEKTPUIECKOTO TOJIS

DJIeKTPHYECKHI TOK.
3akoH Oma. Pa3BeTBIECHHBIE AJIEKTPUUECKUE LIETH.

1-1 KOHTpOJBLHAs padoTa

1. 3IeKTpOCTaTUYECKOE I10JIE B BAKYyMe,

2. BNEKTPOCTATUYECKOE T10JIE€ B JUDJIEKTPHKE,
3. BHeprus IEKTPOCTATHUECKOrO MOJIsl.

Iupkyasinusi 1 pOTOP BEKTOPHOI'O MOJIS
MaruutHas uaaykuus. Teopema o HUpKyJIsiuu BekTopa B

10

3akon buo - CaBapa
MarHuTHOE I0JIe KOHTYpa C TOKOM.

11

3akon Ammnepa.
3aMKHYTBII KOHTYp C TOKOM B MarHUTHOM IIOJIE.

12

ITosie B MarmeTukax
Bexropsl J u H. YcnoBus Ha rpanune paszaena 1Byx
MarHeTUKOB.

13

JJIeKTPOMArHUTHASI HHAYKIHS.
Buxpesoe anexrpuueckoe mosie. CaMOUHIYKITHSI.
NHIyKTUBHOCTD

14

YpaBHenuss MakcBeJsuia.
9H€KTpOMaFHI/ITHLIe BOJIHBI.

15

2-51 KOHTPOJILHAs1 padoTa

1. MOCTOSHHBIN ANEKTPUUECKUI TOK,

2. cTalMOHApHOE MarHUTHOE T0JIE,

3. ypaBHeHus: MakcBeia, 3JIEKTPOMarHUTHBIE BOJIHBI

16

N3nyuyenue
Nznyuenue nunons. Dddext Horrepa. ['eomerprueckas
ONTHKA B (HOTOMETPHS

4 Cemecmp

SBienue uHTEepQepeHMH IEKTPOMATHUTHBIX BOJIH.
WnTepdepenius ceeta

BoJinoBrbIe cBOliCTBA cBeTa
WnTepdepennus ceeta. Audpakuus Openens.

Judppakuus ceera
Hudpakmus Openens. Iudpakuus OpayHrodepa.

Judppakuus ceera
Judpaknmonnas pemetka. Jubpakius peHTTeHOBCKUX




JIy4en.

Moasipu3anus ceera.
[TonsipusaTopsl. JIBOMHOE Ty4ENPEIOMIICHHE.

JAucnepcusi cBeta
Hucnepcus ceeta. [lornouieHue u paccestHie CBETa.

KBanToBas ontuka
TermioBoe u3nydyeHne

1-1 KoHTpOJBLHasI padoTa

1. UnTepdepennus caera.

2. Mudpaxuus ceta. AudpakimonHas pemeTka.
3. TeryioBO€ M3NTyYEHHE.

DoTOHBI
doroaddext. Dbdexkr KomnroHa.

10

BosiHOBBIE CBOMICTBA MUKPOYACTHII.
['unotesa ne-bpoitns. [lpuHuun HeonpeneaeHHOCTH
[eiizenbepra. [IpoxoxaeHre YaCcTUIILI YePe3 MIEb.

11

JJ1eMEHTBhI KBAHTOBOM MEXaHUKH

VYpasuenue llpenunrepa. ®u3nueckuii CMbICI U CBOMCTBA
ncu-(QyHKITNH.

YacTuia B 0THOMEPHOI OECKOHEYHO IITyOOKOi
MPSMOYTOJIbHOM NOTEHIIUATIBHOM SIME.

12

duzuka aToMOB
ATtom Bogopoja. PacnipenenieHre 3J1eKTPOHOB 110
DHEPTeTHYECKHUM YPOBHSIM B aTOME.

13

duszuka aToMOB
CriexTpbl IEIOYHBIX MeTaIoOB. CxeMa sHEPreTUYECKUX
YPOBHEH M MMEePEX0JI0B B HATPHUHU.

14

2-51 KOHTpPOJIbHAsA padoTa

1. ®oTonbI

2. BonHOBbIE CBOMCTBa MUKPOUYACTHIL. DJIEMEHTHI KBAHTOBOM
MEXaHUKHU.

3. Artom Bopopona. Pacnipenenenue 35eKTpOHOB TI0
HHEPreTUYECKUM YPOBHAM B aTroMe. CHEKTPhI LIETOUHBIX
METaJIJIOB.

15

DJieMeHThbI (GU3MKHU A/IPa U 3JIeMeHTAPHbIX YaCTHIL

CocTtaB aTOMHOTrO sIpa. XapakTepUCTUKHU spa: 3apsi, Macca,
SHEPIHUs CBSA3U HYKJIOHOB. Sl/IepHble peaklnuu. 3aKOHBI
COXpAHEHHUS B SICPHBIX PEAKIIHSX.

PagnoakTuBHOCTH. Bubl pagroakTHBHBIX MPOLIECCOB. 3aKOH
pPaZo0aKTUBHOTIO pacmaja.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ha xadenpe oOmeil Qu3MKu MO KaxaoMmy u3

pa3lesioB Kypca CO3[aHbl AIICKTPOHHBIC

KOHCIICKTHI JIGKIII/Iﬁ MU DBJICKTPOHHBIC MPE3CHTAUWM, JICKOUHU YHUTAOTCA B CHGHI/IaJIH3HpOBaHHOﬁ

MYJIbTUMEIUIMHON GU3NYECKON ayAUTOPUH.

[IpenomaBatensimu kadenpsl PEryasipHO MPOBOIATCS TEMATHUECKHE TECTUPOBAHUS (BKIIFOUAS
BXOJIHO€ TECTUPOBAHME OCTAaTOYHBIX 3HAHUM), IIeNIb KOTOPHIX — CTUMYJIUPOBAHUE CTYAECHTOB K



MOCTOSIHHOM paboTe Ha BCEeX BHAX ayIUTOPHBIX 3aHATUH M PETYJSPHOTO BBIOJHEHUS CTYJIECHTAMHU

CCMECTPOBOI'0 AOMAITHETO 3a/IaHUS.

B 3aBucumoctH ot CUTyaluuu, rnmpenoaaBaTeyib MOXET BApbUPOBATH YUCIIOM 3a/1a4 B TCCTC (OT 1

10 20),

HEOOXOAMMBIX [UJISl TOJTYYEHHUs TIOJIOKUTEIIbHOW OLEHKH (3auera),

BPEMEHEM  €ro

npoxoxzaeHuss (ot 10 muuHyT m0 2 uyacoB). Ilo pesynbraramM TecTa COCTaBISETCS MPOTOKOJ C
nHpopManuen o KaxaoM CTyAeHTe (BpeMsl paboThl, 00mniA Oal, KaKue 3aaHus PEIIeHBI YCIIEITHO).

7.

®OHJ OHEHOYHBIX CPEJICTB

®oHJ OIEHOYHBIX CpeACTB IO JUCHUIIIINHC obecneynuBaeT ITPOBEPKY OCBOCHUSA IIJIAHUPYCMBbBIX

pe3ynbTatoB 00ydeHus (KOMMETEHIMH W MX WHIUKATOPOB) TMOCPEICTBOM MEPOMPHUSITHI TEKYIIETO,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIIUILTHHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIMSAMH H (OpMaMH KOHTpPOJII HX OCBOCHHS
IIPEJCTABIICHA B ClIEAyIOLIeH TabnuLe:

Komnerenn | UHAUKATOP | ATTECTAIIMOHH | ATTECTAIIMOHH | ATTECTAIIMOHH | ATTeCTALIMOHH
us bl OCBOEHHS | O€ oe oe oe
MeponpusiTie | MepPONpHUsITHE | MEPONPHUSITHE | MepoONpPUsATHE
(KII 1) (KII 2) (KII 3) (KII 4)
OIIK-4 3-OI1K-4 9, KH-8, KU- 9, KN-8, K1- 9, KN-8, K1- 9, KH-8, K-
16, x.p-8, 13- 15, x.p-7, A3- 16, x.p-8, 13- 15, x.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
V-OIIK-4 3, K1-8, KU- 9, K-8, KI- 9, K-8, KI- 9, K-8, KI-
16, k.p-8, 13- 15, k.p-7, 13- 16, k.p-8, 13- 15, k.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
B-OIIK-4 9, K1-8, K1- 9, KN-8, K1- 9, KH-8, K1- 9, KH-8, K1-
16, x.p-8, 13- 15, x.p-7, A3- 16, x.p-8, 13- 15, x.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
VK-1 V-VK-1 9, K1-8, K- 9, K1-8, K- 9, K-8, KI- 9, K-8, Kli-
16, k.p-8, 13- 15, k.p-7, 13- 16, x.p-8, 13- 15, k.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
B-YK-1 9, K-8, K- 9, K-8, KI- 9, K-8, KI- 9, K-8, KI-
16, x.p-8, 13- 15, x.p-7, A3- 16, x.p-8, 13- 15, x.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
3-YK-1 9, K-8, K- 9, K1-8, K- 9, K-8, KI- 9, K-8, KI-
16, x.p-8, 13- 15, x.p-7, A3- 16, k.p-8, 13- 15, x.p-7, A3-
16, x.p-15 15, x.p-14 16, x.p-15 15, x.p-14
VKE-1 3-YKE-1 3, KU-8, KU- 9, K-8, K- 9, K-8, KI- 9, K-8, KI1-
16, x.p-8, 13- 15, x.p-7, A3- 16, x.p-8, 13- 15, x.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
V-VKE-1 9, KN-8, KU- 9, KN-8, K1- 9, KN-8, K1- 9, KH-8, K1-
16, x.p-8, 13- 15, x.p-7, A3- 16, x.p-8, 13- 15, x.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14
B-YKE-1 3, K1-8, KU- 9, K-8, KI- 9, K-8, KI- 9, K-8, KIi-
16, k.p-8, 13- 15, k.p-7, 13- 16, k.p-8, 13- 15, k.p-7, A3-
16, k.p-15 15, k.p-14 16, k.p-15 15, k.p-14

HIxkanbl oeHKH 00pa3oBaTEeNIbHbBIX 10CTHKEHUI




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. 53 183 3amauu no obmeit ¢pusuke : yaueOHOe mocodue 11 By3oB, MockBa: bunom. Jlaboparopus
3HaHui, 2012

2. 91 K 93 Kypc obmeii puzuku T. 1 Mexanuka. MonekymnspHas ¢pusuka, : , 2020



3. DU K 93 Kypc o6meit ¢puzuku T. 3 Ontuka. ®usuka aTOMOB U MOJieKyl. Du3uKa aTOMHOTO siipa U
MUKpOYaCTHll, : , 2022

4. 91 K 93 Kypc obuieii ¢puzuku T. 5 KBanrosas ontuka. Atomuas ¢pusuka. @usuka TBEpaoro Tena.
®u3uKa aTOMHOTIO SApa U 3JIEMEHTAPHBIX YacTul, : , 2022

5. 535 JI12 JlabopaTopHbIii TpakTHKYM Kypca obmieit ¢pusuku. Paznen "BonHoBas ontuka" : yueOHOe
nocooue , Mocksa: HUSIY MU®U, 2012

6. DU JI12 JlaGopaTopHblii MPaKTUKYM Kypca oomen pusuku. Paznen "BomHnoBas ontuka" : yaeOHOe
nocooue , Mocksa: HUSTY MU®U, 2012

7. 534 JI12 JIabopaTopHBIi MpakTHKyM Kypca obrieit ¢pusznku. Paznensr "Konebanus u BoyHbI",
"MonexymnsipHas ¢usuka" : yaebHoe mocodue 1t By308, Mocksa: HUAY MUDU, 2012

8. DU JI12 JlabopaTopHblii mpakTUKyM Kypca obmeit ¢husuku. Pa3aensr "Konebanus u BoaHbI",
"Momnexymsipaast ¢puzuka" : yaebHoe mocodue 1t By308, Mocksa: HUAY MUDU, 2012

9. 53 C12 Kypc obmeit puszuku Ku.3 MonexynapHas pusuka u TepMoanHamMuka, , Mocksa: Actperb,
2007

10. 53 C12 Kypc obmieit pusuku Ku.4 Bomasr. Ontuka, , Mocksa: Actpens, ACT, 2007

11. 53 C12 Kypc o6meit puzuxu Ku.5 KBanroBas ontuka. ATomHas pusuka. @U3uKa TBEpAOTo Tea.
®du3uKa aTOMHOTO SApa U 3JIEMEHTAapHBIX YyacTul, , Mocksa: Actpens, ACT, 2007

12. 53 C12 Kypc ¢uszuku T.1 Mexanuka. MonekynspHas ¢pusuka, , : Jlans, 2007
13. 535 JI12 Jlaboparopusbiit npaktukyM "Ontuka" Y.1 , , Mocka: MU®U, 2009
14. DU JI12 JlabopaTtopusiit mpaktukyMm "Ontuka" Y.1 , , Mocksa: MUDU, 2009
15. 535 JI12 Jlabopatopuslit npaktukyM "Ontuka" 4.2 , , Mocksa: MU®U, 2009
16. DU JI12 JlaGopatopuslii mpaktukym "Ontuka" 4.2 , , Mocksa: MUOU, 2009
17. 535 JI12 JlaGopatopuslii mpaktukyM "Ontuka" 4.3 ,, Mocksa: MU®U, 2009
18. DU JI12 JlabopaTopHsblii npaktukyM "Ontuka" Y.3 , , Mocksa: MUDU, 2009

19. DU JI12 JlabopaTopHblil MpakTUKyM 10 Kypcy oOuieit ¢pusuku. Paznen "Mexanuka" : yueOHoe
nocobue 11t By30B, A. A. Iliscos [u ap.], Mocksa: HUAY MU®DU, 2011

20. DU JI12 Jlaboparopusiii ipakTukyM "Mexanuka" : , B. A. besyc [u ap.] ; pen. : C. A. BopoHos,
Mocksa: MUDU, 2009

21. 531 JI12 JIaGoparopusiii npaktukyM "Mexanuka" : , B. Abesyc [u np.] ; pen. : C. A. BopoHos,
Mocksa: MUDU, 2009

22. DU JI12 JlaGopaTOpHBIi MPaKTUKYyM Kypca obmiei ¢pusuku. Paznen "Ynpyrue Bonusl" : yueOHOE
nocobue st By3oB, E. J[. BoBuenko [u 1p.], Mocksa: HUAY MU®DU, 2011



23. 681.7 3-55 JlabopatopHas padora "U3yuenue unrepdpepomerpa @adpu-Ilepo” : yuebnoe nocodue
st By30B, E. E. 3emckos, H. I1. Kanamnukos, J[. A. Camapuenko, Mocksa: HUSY MU®DU, 2011

24. 538.9 B93 BricokoTemneparypHas CBEpXIpOBOAUMOCTh. Tieronuii pazpsaa. DIeKTpoOMarHUTHbIE
SABJICHUS : TabopaTopHbli ipakTukyMm, E. H. Akcenosa [u np.] ; pen. : B. ®@. ®enopos, Mockaa:
HUAY MUY, 2010

25. DU B93 BricokoTeMIiepaTypHasi CBEpXIPOBOIUMOCTD. Tieromuil pa3psaa. DIeKTpOMarHuTHbIE
ABJICHUS : TabopaTopHblii npakTukyMm, E. H. Akcenosa [u 1p.] ; pen. : B. @. ®enopos, Mockaa:
HUAY MUOU, 2010

26. DU JI12 JlaGopaTOpHBIil MPaKTUKYM Kypca obuieil ¢puzuku. Pazaen "DnaekTpuuecTBo U
MargeTu3Mm" : ydeOHOe mocoOue s By30B, E. H. Akcenosa [u np.] ; pen. B. @. denopos, Mocksa:
HUAY MUOU, 2011

27. O A42 MeTozpl OLIEHKH MOTPEIIHOCTEN pe3yIbTaToOB NPSAMbBIX U KOCBEHHBIX U3MEPEHUN B
nabopatopusx Gpu3nyecKoro NpakTukyma : YuyebHno-metoauueckoe nocodue, E. H. Axcenosa, H. K.
I'acaukos, H. I1. Kanamunkos, Mocksa: MU®H, 2009

28. 53 A42 Metoab! OLIEHKH MTOTPEIMIHOCTEN PE3YJIBTATOB MPSAMBIX M KOCBEHHBIX U3MEPEHUN B
nabopaTopusx Gpu3nuecKoro NpakTukyma : YuyebHo-metoauueckoe nocodue, E. H. Axcenosa, H. K.
I'acaukos, H. I1. Kanamuwnkos, Mocksa: MU®H, 2009

29. 53 C12 COopHUK BOIIPOCOB | 3314 1Mo o01iei pusmke : yuebHoe mocodue ass By30B, M. B.
CagenbeB, Cankt-IletepOypr [u ap.]: Jlaus, 2007

30. 535 83 BonHOBBIE MPOLIECCHI : OCHOBHBIE 3aKOHBI: yueOHOe mocodue st By3oB, U. E. Uponos,
Mocksa: bunom. Jlaboparopus 3nanumii, 2013

31. 534 JI12 Jlaboparopubiit npaktukyM "Konebanus u Bonusl" : , pen. : B. A. llunos, Mocksa:
MU®U, 2009

32. DU JI12 JlabopaTtopHubriit npaktukyM "Konebanus u BoaHbl" : , pen. : B. A. IlInumo, Mocksa:
MUOU, 2009

33. 539.1 JI12 JlabopaTopHbIit mpakTukyM "MoekymsipHas ¢Gu3uKa 1 TepMoauHaMuka” @ , pea. : B. A.
IInmos, Mocksa: MUDU, 2009

34. DU JI12 JlaGoparopHblii npakTukyM "MounekyisipHas (pusnka 1 TepMoauHamMuka” @, pel. : B. A.
IInnos, Mocksa: MUDU, 2009

35. DU JI12 JlabopaTopHsblit mpakTukyM "Mexannka tBepaoro tena" : , pea. : B. JI. [Tonos, Mockaa:
MU®U, 2009

36. 531 JI12 JlaGopartopuslii mpakTukyM "Mexanuka tBepaoro tena" : , pen. : B. JI. Ilonos, Mocksa:
MU®U, 2009

37. OU JI12 JIabopaTopHBIi MPaKTUKYM "DIIEKTPUIECKIE U MATHUTHBIC CBOHCTBA BEIICCTBA.
JIBr>KeHre 4acTHI] B JIEKTpoMarHuTHoM mofie" : , pex. : B. . ®enopos, Mocksa: MUDU, 2009



38. 537 JI12 JlaGopaTOpHBIil MPakTUKYM "DIEKTpUUYECKUE 1 MArHUTHBIE CBOMCTBA BEILIECTBA.
JIBr>KeHUe 4acTHI] B JIEKTpoMarHuTHoM nofie" : , pex. : B. @. ®enopos, Mocksa: MUDU, 2009

39. 537 JI12 JlaGopaTopHblil IpakTUKyM "DiaekTpomMarHeTusM" : yueb. mocodue ajs By30B, pes. : B.
®. ®enopos, Mocksa: MUDU, 2008

40. DU JI12 JlabopaTopHblil mpakTUKyM "DiekTpomMarHeTusM" : yueOHoe mocoOue ajs By30B, pen. : B.
®. denopos, Mocka: MUDU, 2008

41. DU JI12 JlaboparopHblii TpakTUKyM "Ontuka" (11 BBIMTOJTHEHUS HA MOAYJIbHBIX YCTAaHOBKAX) :
yueb. nocoOue i By30B, pell. : . A. Camapuenko, Mocksa: MUDU, 2008

42. 535 JI12 JIabopatopHsiii mpakTukyM "OnTrka" (17151 BBITOJHEHUS Ha MOYJIbHBIX YCTAHOBKAX) :
ydueOHoe ocobue A By3oB, pea. : J. A. Camapuenko, Mocksa: MU®DH, 2008

43. 621.3 JI12 JIaGopaTopHbIil IPaKTUKYyM "DIEeKTpOU3MEpPUTEIbHbIE TPUOOPHI. DJIEKTPOMArHUTHbIE
KoJiebaHus U mepeMeHHbI ToK" : , pen. : E. H. Akcenosa, B. ®. ®enopos, Mocksa: MUDU, 2009

44. DU JI12 JlabopaTtopHbIil NPAaKTUKYM "DJIEKTPOU3MEPUTEIbHBIE TPUOOPHI. DIEKTPOMAarHUTHBIE
KoJieOaHus U iepeMeHHbIi ToK" : , pen. : E. H. Akcenosa, B. ®. ®enopos, Mocksa: MUDU, 2009

45. 53 JI12 JlabopaTtopHbiit npaktukyM "M3mepurensubie mpudopst” : , pex. : C. A. BopoHos,
Mocksa: MUDU, 2009

46. DU JI12 Jlaboparopubiit mpaktukyM "V3mepurensabie mpudopst” : , pex. : C. A. BopoHOB,
Mocksa: MUDH, 2009

47. 531 JI12 JIabopaTopHbIii MPaKTHKYM 1O Kypcy oOmiei ¢pusuku. Pasnen "Mexanuka" : yaebHOe
nocobue st By3oB, pen. A. A. ITimsicoB, Mocka: HUAY MU®U, 2011

48. 537 JI12 JlabopaTopHbIil MpakTUKYM Kypca obmeit pusuku. Paznen "DnextprudecTBo u
Margetu3Mm" : yueObHOe mocobue ais By30B, pea. B. @. denopos, Mocksa: HUAY MUDU, 2011

49. 534 JI12 JlabopaTopHblii IpakTHKYM Kypca oouieit puszuku. Paznen "Ynopyrue Boinsl" : yueOHOe
mocobue 11 By30B, pen.: B. H. Urnatos, /1. A. Camapuenko, Mocksa: HUAY MUDU, 2011

JOITOJIHUTEJIbHAS IMTEPATYPA:
1. 53 T32 TemaTtuueckue TECTUPOBAHMUS: 3aaHus U pemieHus : , Mocksa: HUAY MU®U, 2013
2. 53 C12 Kypc ¢usuxu T.2 DnexkrpuuectBo. Konebanus u Bonubl. BonmHoBas ontuka, , : Jlans, 2007

3. 53 C34 O6wuit kypc pusuxu T.2 Tepmoaunamuka u MosekyisapHas ¢pusuka, , Mocksa: Hayxka,
1990

4. 53 K17 Ocnossl ¢puszuku T.1, , M.: [lpoda, 2003
5. 537 K76 Uzny4yenue u paccestHue 3JI€KTPOMArHUTHBIX BOJIH : , A.B.Komenkun, M.: MUOU, 2004

6. 53 C24 OcHOBBI CTATUCTUYECKON 00pabOTKH pe3yIbTaTOB U3MEpeHuil : yued. mocodue, B. B.
CgerozapoB, Mocksa: MU®DU, 2005



7. 53 C24 DnemenTapHas 00paboTKka pe3yabTaToB U3MepeHuil : yued. mocodbue, B. B. CBero3apos, M.:
MU®U, 2005

8. 532 @33 DnemeHTHI TUAPOAMHAMHUKHY : Yueb. mocodue, B. @. denopos, M.: MUDU, 1994

9. 535167 Kypc obmieit ¢puznku. aeMeHThI BOJTHOBOM ONTHKHU. PactipocTpaneHue cBera :
VYue6.mocobue, ['opbaves JI.II., M.: MUDU, 1997

10. 53 1179 Konebanus u ux npeacTaBieHue Ha ¢a3oBoi MIIOCKOCTH : Yuebd. mocooue, J[yoouk B.M.,
M.: MUDU, 1994

11. 534 179 DnemeHThl HETMHEWHON ONTHKHU. Y JapHBIE BOITHBI (2JIEMEHTApHBIE TIPEICTABICHHUS ) :
VYueb.mocobue, lybosux B.M., M.: MUDU, 1994

12. 535 B93 Ontuka : yueOHoe nocobue aiis By3oB, E. U. bytukoB, Mocksa: Breiciias mkosa, 1986

13. 53 C12 COopHUK BOIIPOCOB | 3a/1a4 110 o01Iei pusmuke : yuebHOe mocodue aJist BTy30B, M. B.
CagenneB, MockBa: ACT; Actpenb, 2005

14. 531 183 Mexanuka. OCHOBHBIE 3aKOHBI : yueOHOe nmocobue 1 By30B, U. E. Mponos, Mockaa:
bunowm. JIaboparopus 3nanuii, 2007

15. 531 183 OcHoBHBIE 3aKOHBI MEXaHUKH : yueOHoe nocodue 1i1s By30B, . E. Uponos, Mockaa:
Bricmiag mkona, 1997

16. 53 183 3amaum no oOuieit pusuke : Yued. mocodue, Mponos U.E., CII6 u np.: Jlans, 2004

17. 531 183 MexaHuka: OCHOBHBIC 3aKOHBI : yueOHOe rmocobue 11 By30B, Mpomos U.E., Mockga:
Jlaboparopus bazosbsix 3nanwuii, 2003

18. 531 83 OcHOBHBIE 3aKOHBI MEXaHUKH : YueOHOe mocodue yist By30B, Mpoaos 1.E., Mocksa:
Bricmas mkomna, 1985

19. 537 83 OcHOBHBIE 3aKOHBI AJIEKTpOMarueTusma : Yueb. mocodue st By3oB, Mpogos 1U.E., M.:
Brrcm. mkona, 1991

20. 533 I'67 DnemenTsl pu3nKH TUIa3Mbl : Yuel. nocobdue, JI. I1. F'opbaues, M.: MUDU, 1992
21. 535 J122 Onruka : Yueb. nocobue st By30B, Jlanacoepr I'.C., M.: Hayka, 1976

22. 53 K17 ®usuka. UnTepHeT-TecTupoBaHue 0a30BbIX 3HAHUI : yueOHOe mocodue ais By3oB, H. I1.
Kanamaukos, H. M. Koxesuukos, Cankt-IlerepOypr [u ap.]: Jlans, 2009

23. 53 K17 DnextpuuectBo : yueOHoe nmocodue juist By30B, C.I'. Kanamnukos; Kanamnuko C.I'.,
Mocksa: Hayka, 1964

24. 53 K78 Bonnsl : , . Kpaydopa, Mocksa: Hayka, 1984
25. 53 P35 Craructuueckas ¢usuka : , O. Peiid; [lep.c anrn., Mocksa: Hayka, 1977

26. 530.1 K45 Mexanuka : OepkieeBckuil Kypc Gpusuku: yuedHoe nmocoodue st By30B, Y. Kurrens, V.
Haiit, M. Pynepman, Cankr-IletepOypr [u ap.]: Jlaas, 2005



27. 53 1118 DnexrpuuecTBo U MarueTusm : , J. Ilapcemn, Mocksa: Hayxka, 1971
28. 53 [118 DnexrpuuecTBO U MarueTusM : , 2. Ilapcenn, Mocksa: Hayka, 1975
[MPOTPAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU
JNCHUITVINHBI

CrieninanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He Tpedyercs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIA CTYAEHTOB

Meroanueckue peKOMEHAAINH 171 yCBOCHUSI TEOPETUUECKOT0 Kypca.

Jlist ycnenmrHoro wu3y4yeHus Kypca oOmiel (U3MKA Ha MIIAQIIMX Kypcax M TOATOTOBKH K
H3YYEHHIO KYpCOB TEOpETHYEeCKOM (u3MKM npu OOydeHMH B HHCTUTYTE Ha CTapliuX Kypcax
HE0OXOUMO TPUAEPKUBATHCS ONPEJETICHHON MeTOAMKHU 3aHsATHI. OCHOBHOE YCIIOBHE YcCIiexa —
cucremaruyeckue 3aHATHs. llouTm Oecrmone3Ho TOIBKO YHUTAaTh 000N y4eOHHK, €ro Hy»XHO
KOHCIIEKTUPOBATh, T. €. 3alMChIBAaTh CaMO€ TJIABHOE U3 TOTO, YTO BBI MOHSIHN (3alMCHIBAaTh HAZ0 CBOU
MBICITH, a HE TEKCT y4yeOHMKa). Bce, UTO OCTaloCh HEMOHATHIM, HAJO0 Ha OMIDKaWIIeM 3aHITHH
CIpOCUTh . BBIBOIBI, BCTpedarommecs B Kypce (y4eOHUK, IEKIHs), HEOOXOIUMO TMPOJenaTh
camocrosTensHO . [locie TOro kak BBl HAYYWIHCh JaBaTh omnpeaencHus ((Ppu3uvecku MpaBUIBHO U
rpaMMaTHYE€CKHd BEpPHO), 3alHUChIBaTh HX MaTeMaTHYeCKH, (OPMYJIHpPOBATH CBOUMH CIOBAaMU U
3aMUCHIBaTh (PU3UYECKUE 3aKOHBI, OOBICHSITH, TJI€ U KaK OHHM MPUMEHSIFOTCS, MOKHO CUHUTATh N3yUeHHE
MAaHHOTO pasliena 3akoHYeHHbIM. Hudero, BKiIOYas BaKHEHIIWE BBIBOABI, OMNPEICICHUS W
(hopMyNIHUPOBKH, HE HAAO YUUTh HaU3yCTh. [Ipr HEOOXOAMMOCTH MOHSATHIN U 3aKpETICHHBIA MaTepHa
BbI JIeTko BcriomHHTe. [IpopabaThiBas MaTepual, MOJIE3HO MOJIb30BaThCS pa3HbIMH yueOHuKaMu. [Ipu
MOATOTOBKE K 9K3aMEHaM JIOCTATOYHO COOCTBEHHOT'O KOHCIIEKTA.

Meroanueckue peKOMEHAAMH 1715l TOATOTOBKU K CEMUHAPCKUM 3aHITHSAM U PEIICHUIO 33]1ay.

[Iporpamma Kypca U CEMECTPOBBIM KaJICHIAPHBIM IUTaH COCTaBJICHBI TaK, YTO TEMBbI
CEMUHAPCKUX 3aHATHH CIEIYIOT CTpPOro 3a TemMaMu Jekuuid. [loAroToBUTBCA K OYEpeIHOMY
CEMUHApCKOMY 3aHSTHIO - 3TO, IMpeXJe BCero, mpopadoTaTh JEKUHWOHHBIM MaTepuai, COIJIacHO
METOJAMYECKUM PEKOMEHJAIMSAM, TaHHBIM BbIlIe. Bce HEBBISICHEHHBIE BOMPOCHI TEOPUU MOXKHO (U
HY’KHO) 3a/1aTh MpenojaBaTeNll0 B Hayalle CeMHUHApCKoro 3aHsTud. Ha cemuHape, kak HpaBHIIO,
pa3buparoTcs BOMPOCHI M KAayeCTBEHHbIE 3aJaud, JAOIIUE BO3MOXKHOCTH 0ojiee TIyOOKO MOCTUYh
n3yyaeMblil pazgen Kypca. Kpome Toro, Ha cemMuHape yyaT NpPaBWJIBHO CTaBUTh M pPEIIaTh 3aJayd,
aHAIM3UpOBaTh pelieHue 3agad. [lo mnpolieHHOM Ha CceMUHape TeMe JaroTcs 3aJadyu Ui
CaMOCTOSITEJIbHOTO (JIOMAITHEro) perieHusl. ¥ CBOGHUE Kypca BO MHOTOM 3aBHCHUT OT OCMBICIEHHOTO
BBITIOJTHCHHSI IOMAIITHETO 3aJ]aHusl, BIyMYHBOTO PEIICHUS OOIBIIIOTO KOJIMYECTBA 3a/1a4.



[Tpu pemennu 3agau 1es1€c000pa3HO PYKOBOJCTBOBATHCS CIEAYIOIIMMHU IpaBuiaMu. [Ipexne
BCEr0 HYXKHO XOPOLIO BHUKHYTh B YCJIOBHE 3aJauH, 3allMcaTh KpaTko ee ycioBue. Eciu mo3Bosser
XapakTep 3ajadd, O0O0s3aTeNbHO CHIEJaiTe PHUCYHOK, MOSICHSIONIMA €€ CYIIHOCTh. 3a PEIKHMH
WCKITIOUEHHMSIMH, KaKJasi 3a7ada J0JDKHA OBITh CHayayia pemeHa B oOmeM Buzae (T. €. B OyKBEHHBIX
0003HaYEHHUSX, @ HE B UHCIIaX), IPUUEM HCKOMasi BeJIMYMHA J0JKHA OBITh BhIpa)KEHA uepe3 3aJlaHHbIe
BenuuuHbl. [lomyunB pemieHwe B 00mIeM BHUAE, HY)XXHO IMPOBEPUTH, MPABUWIBHYIO JIH OHO HMEET
pa3MepHOCTh. Eciu 3TO BO3MOXHO, HCCIIEOBATh MMOBEACHHUE DELIEHUS B MPEAENbHBIX CIIydasx.
Y0enuBIIUCh, B MPaBUIBHOCTU OOIIETO PEIICHUs, MOJCTABISIIOT B HETO BMECTO KaXI0il u3 OyKB
YHCIIOBbIE 3HaU€HUs] 0003HAYEHHBIX MU BEIWYMH, Oeps, pasyMeeTcs, BCe 3TH 3HAUCHHs B OJHOU U
TOW ke cucreMe eauHul. Hajo MOMHUTB, YTO YMCIIOBBIE 3HAYCHHMS (U3UUYECKUX BEJIWYMH BCET/A
ABIISIOTCS NPHOMKEHHBIMHE. [lo3TOMY IpH pacueTax HEOOXOJMMO PYKOBOZICTBOBATHCS MPAaBHIAMH
NEHUCTBUI ¢ TPUOMMKCHHBIMH YWCIaMH. B YacTHOCTH, B TOJTYYCHHOM 3HAYCHHHM BBIYMCICHHOM
BEJIMYMHBI HYKHO COXPAaHMUTH MOCJIEIHUM TOT 3HAK, €IMHHLA KOTOPOIO IMPEBBIIIAET MOTPEIIHOCTD
9TOM BennuuHbl. Bee ocTanpHble 3Hauamnue uudpel Hag0 OTOPOCUTS.

MeTtoauueckue peKOMEeH Il JJisl HOJrOTOBKHU K J1a00paTOpHBIM paboTam.

OcBoeHHE CTYAEHTOM J1a00paTOPHOTO MPAKTHKYyMa — HEOOXOoJMMasi COCTaBHasl 4acTh pabOThI
CTYZEHTA IIPH OCBOEHUH Kypca o01iel GU3uKu.

Kax/plif CTYZCHT 32 OIMH CEMECTpP JIOJKEH BBIOIHHUTH MO MHIUBUAYATbHOMY I'padUKy CEMb
(ecnu crienagbHO HE OTOBOPEHO) J1a00PaTOpHBIX padboT. I'paduk paboT cTyIEHT MosTydaeT Ha IEPBOM
B CEMECTPE 3aHSATHH B COOTBETCTBYIOIIEH s1aboparopuu. Tema odepenHoil jgabopaTopHO pabOTHI
CTYJEHTa MOXKET OIllepexaTh JEKIUOHHbIN Kypc. Kpome Toro, TeMbl 0K0JI0 yeTBEpPTH 1a00paTOPHBIX
paboT BOOOIIE HE OTpa)KeHbI B JIEKLIMOHHOM Kypce. Takue mabopaTtopHble paboThl pacUIMPSIOT KPyT
BOIIPOCOB, PacCMAaTPUBAIONIMXCS B pasjaenie Kypca obmiert ¢usuku. [lo 3ToM mpuymHe omumcaHue
KXol 71a00paTopHOil pabOThI COAEPKUT AOCTATOYHO MPOpabOTaHHOE TEOPETHUECKOe BBEICHUE,
OCHOBHBIE pacueTHble (QopMynsl U (opMysdbl pacyeTra MOTPEUIHOCTH, MOAPOOHOE OMHCaHUe
71a00paTOpPHOM YCTaHOBKHM, CLIEHApUi NpPOBEAEHUS J1abOpaTOpHOW paldOThl, BHUIBI TaOMML, IS
BHECEHHUS B HUX pE3yJIbTaTOB W3MEPEHUI, KOHTPOJbHBIE BOMPOCHI, AAIOIINE CTYAECHTY OCYIIECTBUTH
CaMOKOHTPOJIb YPOBHSI CBOCH MOATOTOBKH K padoTe.

dusnueckas gadoparopus — NOMELIEHUE MOBBIMIEHHON onacHocTU. [loaTOMy, BCe CTyI€HTHI B
Hayajie KaXJ0ro ceMecTpa nepeji HauajaoM padboThl B 1aOOPaTOPUU MPOXOJIAT HHCTPYKTAXK 110 TEXHUKE
6e3omacHocTH. Kaxaplil CTyIeHT B CHEUUAIBHOM >KypHaje CTaBUT CBOIO MOJNUCh O TOM YTO OH
MPOCITYIIAJI HHCTPYKTAX MO TEXHUKE OE30MacHOCTH pabOoThl B J1a0OpaTOPUU M 00S3YETCS BBITOTHATH
BCE MYHKTHI HHCTPYKTaXKa.

1. CTyneHThI He AOIMYCKaloTCs B TaOOpaTOPHIO:

a/ TocIie 3BOHKa,

0/ B BEpXHEH OIekK/C.

2. CTyAeHT AOIyCKAaeTCsl K BBIOJHEHUIO PabOThI TOJIBKO IMOCIE MPOBEPKHU MPENoaBaTeIeM
TOTOBHOCTHU CTYJI€HTA.

["'0TOBHOCTB CTy/I€HTA K BBIIIOJIHEHUIO JJAOOPATOPHON PabOTHI COCTOUT B CIEAYIOIIEM:

a) NOJHOCTBIO MOATOTOBJIEHA K cljaue MpeapLyas padbora,

0) mnoaroroBieHa TeKyllas paboTa, IMOJArOTOBKAa BKIIIOYAET: Ha3BaHHE palOThl, CXeMy
yCTaHOBKH, pabouue Qopmynsl ¥ (GopMylbl Uis pacyeTa MOTPEUIHOCTEH; MepedeHb MpUOOpOB U
MPUHAIIICKHOCTEH (TEXHUYECKUE XapaKTePUCTHKH 3aIlOHAIOTCS B 1aOOpaTOPHH); MepeueHb 3aJaHul
1 TaOJIUILBI 1)1 IPSIMBIX U3MEPEHUI;



B) 3HaHHE HKCIIEPUMEHTA U TEOPUHU JAHHON pabOTHI B paMKaxX OMUCAHUS pa0OThI B MPAKTHKYME
1 y4eOHHKa 110 Kypcy oO1meit GU3uKy.

3. CTyeHT He TOmyCcKaeTcs K BBITIOJHEHUIO PabOThI, €CITH:

a) OTCYTCTBYET JIaDOPAaTOPHBIN KypHAII WK yKa3aHHbIE B ITyHKTE 2-0 3aIKCH B HEM,

0) CTYJCHT HE 3HAeT TCOPHH PabOTHI B paMKax TEOPETUYECCKOTO BBEJCHUS B IMIPAKTUKYME U HE
Mpe/ICTaBIseT OTUYETINBO, YTO M KAKUM METOJIOM OH OyJeT U3MEepSTh;

B) UMeeTcs 0oJiee OHOM HeCTaHHOK PaboTHI,

T') HE TIOJTOTOBIICHA K CAaue Mpeablayias padora.

4. CTyAeHTbI, HEJIOMYIICHHbIE K BBIMOJIHEHHUIO MO I.I.1-a, 3, BRIMONHAIOT paboTy B 3aU€THYIO
HEJEIO.

5. CryneHTaM, TPOMYCTUBIIUM 3aHSATHUS N0 YBAXKHUTEIbHBIM NMPUYUHAM (MMEETCS JOMYCK U3
JIeKaHaTa), MPEIOCTABUTh B TCUCHUE CEMECTPa BO3MOKHOCTD BBITIOJIHEHUS JTFOO0H CBOOOHON paboTHI,
HE BKJIIOYEHHOH B €ro MHAMBUAYaIbHBIN Tpaduk. s 3TOro0 npenoaaBaTeib J0HKEH B Ja00OPaTOPHOM
KypHaJIe CTYJEeHTa C/eJaTh 3alHCh C MPOChOO AOMYCTUTh CTYACHTa B YAOOHOE AJIsl CTYy/ACHTa BpEeMs
K BBITIOJIHEHUIO Pa0OoTHI (YKa3aTh HOMEpP paboThl, BEIOpaHHOW MpernoaaBaTeseM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITy criucka «I'paduk BIMOIHEHUS pabOT CTyACHTAMI).

6. B TedueHue OIHOTO 3aHATHS JIOMYyCKAaeTCs BBITIOJHEHHE HE Oojee OAHON J1abopaTOpPHOM
paboThI.

7. He nomyckaercs coBMmecTHas paboTra 2-x W OOJNBIIET0 4YHCIa CTYIACHTOB 3a OJHOM
YCTAaHOBKOM, €CIIM ATO HE MPEAyCMOTPEHO METOJWYECKUMHU YKA3aHUSMU K BBIOJIHCHUIO JTAaHHOW
paboTHI.

[IpaBuia BeeHUs TaOOPATOPHOTO KypHAJIA CTYICHTA.

1. B xadecTBe )XypHaJia UCIOJIb3YEeTCS TETPaIb OOJBIIETO pa3Mepa.

2. Ha THTYyIbHOM JIUCTE JKypHaJIa JOJKHBI OBbITh yKa3aHbl (paMUIMsS M WHHIMAIBI CTYJICHTA,
HOMEp IpYIIIBI.

3. Odopmienue kaxaoi paOOTbl HAauMHAETCA C HOBOM cTpaHulbl. Cxembl U rpaduku
BBITTOJIHSAIOTCS. KapaH/JalloM, BCE 3alMCH JIENAIOTCS PYYKOH, A rpadMKOB HCIOIB3YETCS TOJBKO
MWIIIMETpOBasi Oymara, rpad)uky BKJICHBAIOTCS B BUJI€ CTPAHHIIBI B Ta0OpaTOPHBIH KypHAI.

4. ITpu opopmieHnn pabOTHI PEKOMEHTYETCSl BBIICISATH CTPAHUIIBI [T pacdyera. Ha pacyeTHbIX
CTpaHMIIAX JIOJDKHBI 00S3aTENIbHO MPHCYTCTBOBATh padoune (HOpMyIIbl ¢ MOJICTAHOBKOW pe3ysIbTaTOB
MPSIMBIX M3MEPEHUH M (PU3MUYECKUX KOHCTAaHT B OJHOM cUcTeMe eAuHWIl. Ha 3THMX ke cTpaHuIax
MIPOU3BOJIUTCS pacUeT MOTPEITHOCTEH.

5. Odopmienne paOoThl 3aBeplIaeTCsl HAMCAHUEM 3aKIIOYEHHUs. B 3akiroueHuM JOJDKHBI
COJZIepKaThCsl OTBETHI HA CIIEIYIOIINE BOIPOCHI:

a) 4YTO U KaKUM METOJ0M H3MEpPSIIOCh,

0) pesymbraThl C aOCOJIOTHOH H OTHOCHTENBHOM MOTPEIIHOCTSIMH, JIOBEPHUTEIBbHOM
BEPOSATHOCTHIO;

B) aHAJIM3 PE3YJHTATOB M MOTPEITHOCTEH.

[Tpuem 3adera 1o 1a6OpaTOPHON pabOTE 3aKIIIOYACTCS B TIPOBEPKE:

a) pe3yJbTaToOB PabOTHI,

0) JIOCTOBEPHOCTH PACUYETOB U MX COOTBETCTBHSI MPSIMBIM H3MEPCHHUSIM

B) NPaBWJILHOCTH MOCTPOEHUS IpaUKOB,

r) oopmiieHHs pabOThI U 3aKIIOUYCHUS.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE
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