MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.0.11

(uHOexc OucCyuniuHbol)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

duzuka

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAIMPABJICHUIO MTOATOTOBKHU
13.03.02 DnexTposHEepreTrKa U MEKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DHeprocOepekeHNe U YJHEPTOAYAUT

®opma 00ydeHus: o4Has
I'omg mabopa: 2018
O6mras TpynoemMkocts: 13 3E

Pacnpeueneﬂne aC0B JUCIMIIIMHBI IO CEMECTPamM

CemecTp 2,34
dopma koHTpOJA | 2,3,- 3, Hroro

Buja 3angaruii 4-3

Jlexun 68 68
JlaGopaTopHsble 80 80
[IpakTnueckue 72 72
[IpoMexxyTouHas arTecTanus

KonrakTHas pabora 220 220
CamocrosiTenpHas pabora 212 212
KoHTpoib 36 36
Hroro 468 468




Pabouyto mporpamMmmy coctaBuiI(u):
JIOLICHT, JOIIEHT, K.II.H., IToremkuna C.H.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

craplunii npenoaasarens, Yupkynosa H.B.

(OodicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

v OtcyTcTBYET

Peniensent

(OoadicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouast mporpamma coctasnena Ha ocHoBaHuH @I'OC BO u ydyeOHOTrO0 miaHa HarmpaBiIeHUS
noarotoBku 13.03.02 DnekTposHepreTuka u 3JIeKTPOTEXHUKA

Cpoxk aeiicTBusi padoueil nporpaMmbl JUCUMILIMHBI 10 «31» aBrycra 2022 r.

COI'NTACOBAHO

3aBeHVIOHJHﬁ Kad)e;[poﬁ ((3JI€KTDOCH8.6)K€HI/IG U SJICKTPOTCXHUKA

« _» 20 T. B.B. Baxnuna
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenpsr «O01mIas u TeopeTudeckas pusnkay

(mpoToxou 3acemanus Ne OT «__ » 20 T1.).




1. Ilean ocBOEeHUNA THCHUILIHHBI

Ilenp OCBOCHMS AUCLHUIUIMHBI —CO3JaHUE OCHOB JOCTAaTOYHO IIMPOKOH TEOPETUYECKOU
IOJArOTOBKH B 00J1aCTH (PM3UKH, MO3BOJISIONIEH OyIylIUM HHXKEHEPAM OPHEHTUPOBATHCS B IMOTOKE
HAYyYHOM M TeXHMYeCKOW HHpopManmuu W OOECIeyMBaroOIIed UM BO3MOXKHOCTb MCIOJIb30BaHHUS
(U3MYECKUX NPUHLUIIOB B TEX O0JIACTSIX TEXHUKH, B KOTOPBIX OHU OYAYT ClIEUaIN3UPOBATHCS.

3agaun:

1. YcBoeHne OCHOBHBIX (DH3WUYECKHMX SBJICHUHW M 3aKOHOB KJIACCHYECKOM W KBAHTOBOM
¢u3uKu, METOI0B (PU3MUECKOTO MBILIICHHS.

2. BelpaboTka npuéMOB BIaJEHHS OCHOBHBIMH METOAAMHU pELIEHHUS U HAaBBIKOB MX
NPUMEHEHHS K pEIICHUI0 KOHKPETHBIX (U3MYecKuX 3ajad U3 pasHbIXx objacredl (usukw,
IIOMOT'AIOIINX, B JAJIbHEUIIEM, PEIIAaTh HHKCHEPHBIC 3a1a4H.

3. O3nakomiieHue ¢ JabopaTOpHBIM 00OPYJOBAaHHWEM U BBIPAOOTKAa HABBIKOB MPOBEACHUS
9KCHEPUMEHTAJIbHBIX HMCCIEJOBAHUN Pa3IUYHBIX (PU3NYECKUX SIBJICHUH U OLEHKH MOTPEHIHOCTH
U3MEPECHUM.

2. Mecro nucuumiunbl B cTpykrype OIIOITI BO

JICIUNIIMHBl M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oaszupyercs NaHHas JUCIUTLIINHA!
«BrIcIIasg MaTeMaTUKa.

JIMCUMIUTMHBI U IPAKTHKY, JUIsl KOTOPBIX OCBOCHUE JAHHOW JAUCHUHUILUIMHBI HEOOXOIMMO KaK
npenuiecTByomiee: «TeopeTuueckre OCHOBBI JIEKTPOTEXHUKNY», «OCHOBBI 3JIEKTPOHHOM TEXHUKI.

3. [InanupyemMble pe3yJbTaThl 00yUYeHHs

dDopmMupyeMBbIe H HNuauxaropsl
KOHTPOJIHpYeMble AOCTHKEHHU S IInanupyemMble pe3y/ibTaThl
KOMITeTEHIIU U KOMITeTeH N o0y4eHus

(K01 1 HANMEHOBAHUE)
OIIK-3. Criocoben

(K01 1 HANMEHOBAHUE)

OIIK-3.5 JleMOHCTpHpYET 3HaTh: pyHAAMEHTAIbHbIC 3aKOHBI

npodeccHoHANBHBIX 33724

OIIK-3.6 JlemoHCTpUpYyET
3HAHUE JIEMEHTAPHBIX
OCHOB ONTHKH, KBAHTOBOU
MEXaHUKH M aTOMHOM
bu3UKH.

PUMECHSTh noHnmanne  (pusnueckux | NPHPOJIBI M OCHOBHBIC QH3HYCCKUE
COOTBETCTBYIOIIHH SRITCHY - yMeet | 32KOHBI B 00JIACTH MEXaHHKH,
(u3HKO-MATEMATHYCCKUA | pymensiTs dusnueckue | TCPMOAMHAMUKH, JIICKTPHYCCTBA 1
anmapar, MeTOJbl aHATH3A | 33Kk OHEI MeXaHuKHy, | MArHETH3Ma, ONTHKA M aTOMHOM

Y MOZCTUPOBAHHUS, MOJIEKYJISPHOM dusnkwy, | PUSHKHI, METOABI TCOPETHUECKNUX U
TEOPETUYCCKOTO U TepPMOLMHAMUKH, IKCIEPUMEHTAIBHBIX UCCIICTOBAHHIA.
SKCIIEPUMEHTAJILHOTO JIEKTPUUYECTBA U | YMETh: OCHOBHBIC (hU3HUECKUE
UCCIICIOBAHUSI TIPH MarHeTu3ma 3aKOHBI B 00JIACTH 3JICKTPHUYECCTBA U
pelieHu MarHeTh3Ma.

Bnanerb: OCHOBHBIMU METOAAMHU
pelIeHus] KOHKPETHBIX (PU3NYECKUX
3a/1a4y U3 pa3HbIX 00JIacTe PU3HKH,
HABBIKAMU pa0OTHI C COBPEMEHHOM
Hay4YHOU ammaparypoil, HaBbIKaMu
MMPOBCACHU S SKCIICPUMCHTAJIbHBIX
UCCJIEIOBAaHUM Pa3IMUHbIX
(GU3HYECKUX SIBICHUN U OLIEHKH
MOTPEIIHOCTH U3MEPEHUI; HaBBIKAMU
MPAKTUIECKOTO TPUMEHEHHUS 3aKOHOB
(bu3MKY; HaBBIKAMU BBIMOJIHEHUS U




®opmupyeMble U HNuauxkaropsl

KOHTPOJINpyeMble JOCTHKEHUA I[lnanupyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIM A o0y4eHust
(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)

00pabOTKH Pe3yIbTaTOB
(U3UUECKOro FKCIEPUMEHTA.




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

®opMbl TEKYyILLEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0beM, .| Banabl | UHTEepakTHB, 4.
(pasznen) (y4eOHoii paboThI) HOBaHHE OLCHOYHOI0
padoThI
cpeacrsa)
O®uzuka-1  |Jlek OCHOBBI KJJaCCUYECKON MEXaHUKH 2 10 50 10
Monyns 1 JIab 12 10 Tect
Ip 12 KP
Cp 38
@usuka- 1 | Jlek MonexymsipHas pU3UKa 1 TEPMOIMHAMHKA 2 10 50 10
Monyns 2 |JIab 12 10 Tect
Ip 12 KP
Cp 38
@usuka -2 | Jlek OnexrpocraTuka. IlocTosiHHBIN TOK 3 12 50 10
Monyns 3 |JIab 14 10 Tect
Ip 12 KP
Cp 34
@usuka-2 | Jlek DneKTpOMarHeTu3M 3 12 50 10
Monyns 4 |JIab 14 10 Tect
Ip 12 KP
Cp 34
®uzuka- 3 |Jlek KoneGanus u BonHbl. BonHoBas ontuka 4 12 50 10
Monyns 5 |JIab 14 10 Tect
Ip 12 KP
Cp 34
Ouzuka -3 |Jlek DJIeMEHTHI KBAHTOBOW U aTOMHOM (PU3HKHU 4 12 50 10
Monyne 6 | JIab 14 10 Tect
Ip 12 KP
Cp 34
Hroro:; 432 300




N N=10
ZJIPI. + ZHpi +1IT + bonyce

i=1

Cxema pacuera urorosoro 6autallb=

2
rae ), JIP; — 6amiel 3a 1abopaTopHbIe pabOTHI B CEMECTPE;
2. Ilp; - Gayuiel 3a MPAKTHYESCKUE 3QHSTHS B CEMECTPE;

TT — peliTuHTOBBIE OAIITBI 32 UTOTOBBIN TECT;
Bonycel — 60HyCHBIE OasIIBI.



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpomecce wu3ydeHHMs IUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOIIHE O0O0pa3oBaTeIbHBIC
TEXHOJIOTHH:

- TEXHOJIOTHS TPAIUIIMOHHOTO OOyUeHHs (JICKIUH, MPAKTHUECKUE 3aHATHS, Ja0opaTOpHbIC
paboThl, camocToATeNbHAS paboTa CTYICHTOB);

- ”H(OPMAIIMOHHBIE TEXHOJIOTUH (3JIEKTPOHHBIE OJJaHKHA OTYETOB K JJAOOPATOPHBIM padoTam,
TECTOBBI KOHTPOJIb, BU3yaJIbHBIC JIEKLIUHU C UCIIOIb30BAHNUEM MPE3CHTALMOHHOTO METOA).

6. MeToauyeckue yKa3aHus 0 OCBOEHUIO AU CHUITUHBI

3aHATus no aucuuiuinHe «®@u3nKa» A CTYIEHTOB BY30B IPOBOJATCS B COOTBETCTBUM C
y4eOHbIM TIUIaHOM. AyAuTOpHas paboTa CTYAEHTOB IO PYKOBOJACTBOM IperojaaBaTeien
OCYILECTBIISICTCSI B COOTBETCTBUHU C PACIIMCAHUEM B paMKax JIEKLIUH, IPAaKTUYECKUX U Ta0OpaTOPHBIX
3aHATHI. B camocrosTensHylo paboTy CTYISHTOB BXOJAUT OoJjiee TIIyOOKOe H3ydeHHE
TEOPETUYECKOI0 MaTepuaia, MOArOTOBKA K JIaOOPaTOPHBIM 3aHATHSAM U BBIOJHEHHE JAOMAIIHUX
3aJJaHuH.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp

(WM ee YacTH)

Koa koHTpO/IMpyemMoii KOMIIeTeH U

HauMenoBanue
OIIEHOYHOI0 CpeICTBA

2

OIIK-3 (OIIK-3.5: OIIK-3.6)

Omuemwl no rabopamopuwvim pabomam
cemecmpa 2 (kypc Qusuxa 1)
Tecmoegvie 3a0anus.

Bonpocwl k 3auemy no cemecmpy 2

OIIK-3 (OIIK-3.5: OIIK-3.6)

Omuemwt no r1abopamoprwvim pabomam
cemecmpa 3 (kypc Qusuxa 2)
Tecmoegvie 3a0anus.

Bonpocuwl k 3auemy no cemecmpy 3

OIIK-3 (OIIK-3.5: OIIK-3.6)

Omuemwt no 1abopamoprwvim pabomam
cemecmpa 4 (kypc Qusuxa 3)
Tecmoegvie 3a0anus.

Bonpocwl k ax3ameny no cemecmpy 4

7.2. TunoBble 3aJaHUsI HJIM HHbIE MaTepPHAJIbI,

7.2.1. OTueTs 10 1ab0paTOPHBIM paboTam
Kypc ®usuka 1.

HQOﬁXOIlI/IMLIe JJIA TeKYIHEro KOHTPOoJIst




Ipumep ogpopmaenus omuema o aaéopamoproii paéome M|

TonbATTMHCKMI TOCYTapPCTBEHHbII YHUBEPCUTET
Kadenpa «Obiiast u TeopeTutieckast (pusmka»

Ipynnma  AT-1701
CryneHT WUsanos U.M.

[IpenonaBarenn Ilerpos [1.11.

OTYET
o 1abopaTtopHoii pabore M
«OueHka u3MepsieMoii (pU3NIeCcKOoii BeTMYHHBI
C MOMOIIbLIO JOBEPUTEIbHOTO HHTEpBaIa»

K pabote nomnyiiieH:
PaboTa BbimonHeHa:
Teopus 3auteHa:

Toapartn 2018



lleab pabomei: yCBOUTH METOANKY 00pabOTKHU PE3YILTATOB MPSIMBIX
U3MEPEHWIA.

[Ipuéopst u npunadaexcHocmu: WTAHTEHIUPKYIb, HHIUHAPUIECKOE
TeJo.

Cxema ycmaHoeKku:

N

{}illl 45678910 —
L]

NN
}
AWV

I — witanra; 2 — HoHuyc; 3, 4 — U3MEpPUTEIbLHBIC BLICTYIIEL; 5 — 3aKUMHBIH BUHT

Hsmepenue vicomol YuAuHOpUYeck 0o meaa.
[TorpetHOCTL WTaHreHUMPKYJIs: A = 0,1 MM

No I 2 3 4 5 6 7 8

h,
MM

90,5 90,8 91,1 90.4 90,8 92.0 90.6 90,2

Hcrarouenue epyosix noepewinocmetr:
Panzxuposanue: 90.2; 90.4; 90.5; 90,6; 90,8; 90,8; 91,1; 92,0 (Mm).
Pasmax R=192.0-90.2 = 1.8 (MmmMm).

PacueTt oTHOLIECHMIL:

hy—hy _904-902 ... - hy—hy, _92.0-911
R 1.8 - R

Tabnnunoe snauenune (P=0,95; N=38) O = 0,468.

CpaBHeHHME OTHOLIEHWI U BbIBOA: (0, > 0. O3TOMY pe3y/ILTaT n3Me-

0 = =0.500.

peHus hy = 92,0 MM conepKuUT rpyOyIo MOrpelHoCcTb U ero HeobXoIUMO
MCKJIIOUUTD W3 JalbHEHIIINX pacueToB.




Obpabdomka pe3ysemamos uzmepenulil gvicomst no memody CmotodeHma:

Ne h. MM Ah,=<h>—h, MM (Ah)?, mm?

| 90,2 -0,43 0,1849

2 90,4 -0,23 0,0529

3 90,5 0,13 0.0169

4 90,6 —0,03 0,0009

5 90,8 0,17 0,0289

6 90,8 0,17 0,0289

7 91,1 0,47 0,2209

8 _ _ _
cho=Zli 63 _ o4 63 mm S (Ah)? = 0,5343 nt?

OueHka CpeoHEKBAIPAaTHYHOIO OTKJIOHEH U

s= |2Bh) 105343 1108
NOv-1) \ 7-6

Kosdpduumnent Croronenta (P=0,95; N=17)  SHapl 5, X
CrnyuaiiHast TOrpelHOCTD:

a=t_-5=245-0,1128 = 0,276 mm.

AOcomoTHAs MOTPELTHOCTD:
A=a+i=0276+0,1=0,376 ~ 0,4 MmM.

OTHoCcHUTe/IbHAs MOrPeIHOCTD:

[P B T e T L

Ah 0.4

8= 100 % =——--100% =0.4%.
90.6

<h>

OKOHYATENbHBII pe3yJIbTar:
h=1(90,6 +0,4) mm=(9.06 £0,04) - 1072 m.

HOCTDOCHHE JOBECPHUTEC/ILHOTIO MHTEPBAA:

L///////-////////: -

90,2 90.6 91,0 h, MM

Bsieod: B nanHoili nabopaTopHoii paboTe s HayuHiaCs MPOBOIUTH M3-
MEpPEeHMS ITAHTCHUUPKYJIEM, puMeHWI MeTon CThIoAEHTa /151 OTIpee-
JieHHs abCOMOTHOI MOrPELIHOCTH U3MEPEHMIA BbICOTBI, OLICHIWJI C TOMO-
L11bI0 IOBEPUTEIBHOTO HHTEPBAJa BLICOTY LIWJIMHAPUUIECKOro Tea.



Kypc Pusuka 2

ToOJBATTHHCKHN IOCYIaPCTBEHHbIH YHUBEPCUTET
HNHcTUTYT MaTeMaTUKH, (PU3UKH U MH(POPMAITMOHHBIX TEXHOJIOT U
Kagenapa «O0mas u Teopernyeckasi puznka»

['pynma _ 99T6-1805
Crynenr  lBanos M.
IIpenogaBarens  Ilerpos A. B.

OTUYET
o maboparopHoii padote Ne 5B 7
«A3YYEHHUE ABJEHUS DJIEKTPOMATHUTHOU UHAY KLU

K pabore nomymen:
Pabota BeIIOIHEHA:

Teopus 3aurena:

Tomapartu 2019



Heab padorbi: V3yueHue siBICHUS 3JIEKTPOMArHUTHOM UHAYKIIMUA C MTOMOIIBIO
BUPTYalbHOU Mozenu 1.15 « DnexTpoMaruuTHas HHAYKLIHS.

IIpuGopsl 1 NPUHAIEKHOCTH: MYJIBTUMEINITHOE yaeOHOe Tocoone «OTKphITast GU3HKaY», BEPCUS
2.6., yacTb 2, Mmozaensb 1.15 DiekTpomMarHuTHass MHIYKIUS.

Cxema MoaeIu:

—=
1,0M
+ + + + + + + + + Ll + +

velsa Jgve =g Jgm  [1-oo0a
B=(005 @™ ~=[z00 & om £=0,000B

$=0,025 BB
[ CTapt ][ CApoc ] t=0000c

Hcxoanbie J1aHHLBIE:

Tabnuna 1. VMicxomHble TaHHBIC BEJTMYHUHEI TOKA (HE MEPEPUCOBBIBATH )
Mapupyt R Bi B> B3 L(m) V(m/c)
(Om) (Tm) (Tm) (Tm)
lu4d 1 0,030 0,050 0,070 0,7 2-10
2us 2 0.040 0,060 0,080 0,8 2-10
3ub 3 0,050 0,070 0.090 1,0 2-10

1. O3HakombTeCh ¢ MOJICNIbIO. PaccMOTpUTE BHUMATENHHO PUCYHOK, H300payKarOIIni
KOMIIBIOTEPHYIO MO/ieNb. HaiiiuTe Ha HEM BCe OCHOBHBIE PETYJIATOPHI U 1OJIE
JKCIIEPUMEHTA.

3amycTuTe, ABa)K[bl IIEJIKHYB MBILIBIO, 3KCIEPUMEHT «DJEKTPOMAarHUTHAs MHAYKLIHS». 3alenuB
MBILIBIO, IEPEMELIANTE IBUKKHU PETYIISITOPOB

a. L —paccrosiHUs MKy TPOBOAAMH,
b. R — conpoTuBieHUs epeMbIUKH,
c. B — BenMUMHBI HHIYKIIMM MarHUTHOTO MOJIS

U 3a(DUKCUpYHTE 3HAYCHUS, ISl HICXOJIHBIX JAaHHBIX CBOETO MapuipyTa.

Pe3yabTaThbl M3MepeHUil U BHIYMCICHU:
YcTraHoBuB 3aIaHHBIC 3HAYCHUSA CKOPOCTHU ABHIKCHUSA TMCPCMBIYKH, MHAYKIIMA MArHUTHOI'O IIOJIA,
paccTosiHUSA MEXIYy MPOBOJAMHU M COMPOTHUBICHUSA INepeMbluku ( Tabiuna 1), HaXMHUTE JIEBYIO
KHONIKY MBIIIM, KOTJa €€ Mapkep pa3MelleH Haj KHomkoil «Ctapt». 3Haduenus DJIC u Toka

WHIIYKIIUW 3aHECUTE B Ta0JI.2.



TAB/INLA 2. PE3Y/IbTATbl UISMEPEHUI (12 ctonbuos). By = 0,030 Tn
v (m/c) 2 3 4 5 6 7 8 9 10
3AC,B | 0.042 | 0.063 | 0.084 | 0.105 | 0.126 | 0.147 | 0.168 | 0.189 | 0.210
I, MA 42 63 84 105 126 147 168 189 210
2. [ToBTOpUTE M3MepeHus A ABYX APYTUX 3HAUEHUH MHAYKLUHA MAarHUTHOTO IOJIsI, BBIOMpast
ux u3 Taou. 1. [lomydeHHbIe pe3yabTaThl 3aMUIIATE B Ta01.3 U 4.
TABJINUA 3. PE3Y/IbTATbl UISMEPEHWM (12 cton6uos). B2 = 0,050 Tn
v (m/c) 2 3 4 5 6 7 8 9 10
3AC,B | 0.070 | 0.105 | 0.140 | 0.175 | 0.210 | 0.245 | 0.280 | 0.315 | 0.350
I, MA 70 105 140 175 210 245 280 315 350
TAB/INUA 4. PE3Y/IbTATbl UISMEPEHWUM (12 ctonbuos). Bs = 0,070 Tn
v (m/c) 2 3 4 5 6 7 8 9 10
3AC,B | 0.098 | 0.147 | 0.196 | 0.245 | 0.294 | 0.343 | 0.392 | 0.441 | 0.490
I, MA 98 147 196 245 294 343 392 441 490

3. TloctpoiiTe Ha rpaUKH 3aBUCUMOCTH HHIYKIIMOHHOTO TOKA OT CKOPOCTH JIBHIKEHUS

MEPEMBIYKHA IIPU TPEX 3HAUCHUAX HHAYKIIMU MAarHuTHOT'O IT1OJIA.

I, A

250

200

150

100

50

Mpaduk 3aBucumocTtu (Tabnumua 2)

10

12




LA MpaduK 3aBucumocTtn (tabnumua 3)

400
350
300
250
200
150
100

50

Mpaduk 3aBucMmocTu (Tabnunua 4)

600
500
400
300
200

100

4. Jlna kaxmoli MpAMOi OnpeennTe TAHT€HC YIIa HAaKJIOHA 110 (hopMyJIe

o) = o
ele Av

tg(or =5~ =0,021

tg(g)s === 0,035

12
V,B

12
V,B



0,392

tg(@)s =——=10,049

5. BblUHCIHTE TEOPETUUECKOE 3HAUEHUE TAHTEHCA ISl KaXKI0M IpsMoii o Gopmyire:

t() —&
Z(Q)TEOP R

0,03%0,7

tg(@)reor2 = ———=10,021

tg(p)TeEOP3 = 0'051*0'7 =0,035

0,07%0,7

tg(@)reors = ———=10,049

6. 3anonaute TabIMIy 5.Pe3yNbTaTOB M3MEPEHUI M PACUETOB:

Howmep uzmepenus tg(p)skcn (Ac/m) tg(e)TeOP (Ac/M)
1 0,021 0,021
2 0,035 0,035
3 0,049 0,049

7. Crnenaiite BBIBOIBI 10 TpadMKaM M Pe3yIbTaTaM U3MEPEHHIA.

S1 mo3HaKOMHUJICS C MOACIINPOBAHUCM SABJICHUS BHGKTpOMaFHHTHOﬁ WHIAYKIOWH, BBISICHUJL
3aBHCUMOCTD PIH,I[yKHHOHHOﬁ CHJIBI TOKa OT CKOPOCTHU ABUKCHUSA IIEPEMBIYKH, U CPABHUJL
TECOPCTUUCCKHUEC MMOKA3aHUA C OKCIICPUMCHTAJIbHBIMHU.



kypc Pusuka 3

ToNBATTUHCKUI TOCYAAPCTBEHHBIN YHUBEPCUTET
Wuctutyt MmaTreMaTuku, GU3NKA 1 HHPOPMALIMOHHBIX TEXHOJIOTHIA

Kadenpa «O6mas u Teopernyeckas puznxa»

Tpynma DDT6-1801

Crynent HBanoB U.

[Ipenonasatens IletpoB A.U.

OTYET
o naboparopHoit padore Ne O31

«OnpeﬂeneHHe YCKOPCHUA CBO60,Z[HOI‘O nmaaCHus ¢ MIOMOIIBIO MATEMATHYCCKOI'O MasATHHUKAa»

K pabote momyiieH:
Pabora BeIIONIHEHA:

Teopus 3aurena:

TonpsarT

2019



Llenv padomobl — U3yunTh OCHOBHBIE 3aKOHOMEPHOCTH MaJIbIX KOJIEOaHHH MaTeMaTHUYEeCKOTro
MasiTHHKA.

3aoauu pabomel: viccie0BaTh 3aBUCHMOCTD MIEpU0/Ia KOJIeOaHUH OT UIMHBI MasTHHKA,
03HAKOMUTHCS € rpaUuecKuM METOJIOM ONPEEICHUs YCKOPEHUsl CBOOOAHOrO NaeHU g.
Ilpuobopel u npunaonexcnocmu: yCTaHOBKA, COCTOAIAS U3 IITATHBA CO IIKAJIOH,
MaTeMaTHYeCKOro MasiTHUKA U MIapHKa, Macca KOTOPOTro paBHA Macce MasTHUKA.
Pacuemmnvie gpopmynoi:

dopmyiia s BBIYUCICHUS YCKOPEHUSI CBOOOHOTO MaIeHHs g 10 YIIoBoMy K03 duuueHTy tan ¢

4m2

rpaduka JMHEHHON 3aBUCUMOCTH KBajpara nepuoja T 20T AauHbl MasTHUKaL: g = o—

Pes3ynomamut uzmepenuil u 6b14uUCi1eHU:
AoGc. morpemHOcTh AL = 0,0005 M

IMomuasg nmuga magtauka L = 1,00 m

Home OnuHa Bpema 10
P MasiTHuKa L, | konebanmn t, | MNepuoa T, ¢
N3MepeHns M c
1 0,77 16,58 1,66
2 0,82 17,15 1,72
3 0,87 17,63 1,76
4 0,92 17,88 1,79
5 0,97 18,05 1,81

3HaveHue yrinoBoro ko3 dunuenra k = tan ¢ = 3,50

CrnenoBaTeNlbHO, yCKOPEHHe cBOOOAHOro nagenus g = 11,28 m/c?



Ipacpuk 3asucumocmu keadpama repuoda T"2 om
O/1UHbI MasimHuka L

4,00 ,
350
3,00 o

2,50 ® OkcriepumeHmaribHble

200 0aHHbIe

T2, c"2

1,50

1.00 JluHelHas peespeccusi

0,50

0,00

i A

0 0,2 0,4 0,6 0,8 1
L, m

[Tpubopnast morpeumrHocTs cekynaomepa: 0,01 ¢
Pacuér norpemnoctu: Ag = 0,14m/c?; 69 = 1,8 %
Yckopenue cBo6oJHOro najaeHus pasHo: g = (11,28 + 0,14) m/c?

BouiBoa: S onpenenut 3HaueHUS MIEPHOOB KOJICOAHUH NP pa3IMYHBIX JUIMHAX MAaTeMaTHUECKOTO
masTHUKa /. [TocTpoun rpaduk 3aBUCMMOCTH KBaJparta epuoja oT JUIMHbI MasTHUKA. 13 rpaduka
3aBHCUMOCTH OINPEENINI YCKOPEHUE CBOOOIHOTO MACHUS g.



Kpurepun onenkn:
- 3 Pb BeICTaBNsETCS CTYACHTY, €CIM OH TIOJYYMJI JOIMYCK K JIAOOpAaTOpHOW paboTe W  CHSUI
pe3yabTaThl U3MEPEHUH, MPOU3BEN PacYeThl U MOCTPOCHUS IPahUKOB U cJall TEOPETUYECKHM TeCT
K JaboparopHoii padore Ha 80-100%:;
-2 Pb BbICTaBisieTcs CTYIOCHTY, €CIM  OH TOJYYMJI JOMYCK K J1abopaTOpHOM paboTe M CHAI
pe3yNbTaThl U3MEPEHUM, MPOU3BEI PacUeThl U MOCTPOEHUS IPAPHUKOB U CAJT TEOPETUUYECKUIN TECT
K J1abopatopHoii pabore Ha 60-79%);
-1 Pb BeICTaBisieTCs CTYAEHTY, €CIM OH IMOJY4YWJ JOMYCK K JIabopaTOpHOW paboTe, CHSII
pe3yabTaThl U3MEPEHUH, TPOU3BEI PACUETHI M TOCTPOEHUS IPahUKOB.

Tunosoii(bie) npuMep(bl) 3agaHus(1ii)

Tema: MexaHUKa U TEPMOJIMHAMHKA.

3apanue 1. Teno mMaccoit m u paanycom (WM JUTMHOW) T HAYWHAET BpaIIaThCsl OTHOCHUTEIBHO OCH,
MPOXOJAIICH Yepe3 ero IMEeHTP Macc, TaKUM O0pa3oM, YTO YIJIOBOE CMEIIEHUE ( MEHSETCS IO
3aIaHHOMY 3aKOoHY O=0(t), e A, B, C — mocrosinabie BenuunHbl. Haiith, kakyto paboTy coBepiiaet
HaJl TEJIOM pE3YJbTUPYIOIIMA MOMEHT BHEIIHHUX CHJI 3a IIPOMEXKYTOK BPEMEHM OT t1 10 to.
Pazmepnocts BennuuH A, B, C onpenenuTts camuMm.

B
Bapuant patnaoteccs m, r r, cM 3aron A B C |tl,c |t2,¢
TeJI0 U3MeHEeHusl ¢
1 CrepxeHb 100 20 4 5 - | 1,5 2,0
2 2 - -2 2
Jnck 00 5 0= At +B 3 7 ,0 )
3 OO6pyu 100 12 0,8 0,5 |- |25 3,0
4 [ap 300 4 2 09 |- (3,0 3,5

3ananme 2. K uaeanbHOMy ra3y Maccoil m MoJBOJUTCS ONPEICICHHOE KOJTUYECTBO TEIIOTHI U
ra3 OJIHUM W3 TIPOIECCOB, COMPOBOXKIAIONINXCI H3MEHeHHeM Temriepatypsl oT 11 1o To unu o6vema
oT V1 10 V2, mepeBoauTcs u3 cocTosiHus 1 B coctosinue 2. I3MeHeHre SHTPONUY IIPH 3TOM paBHO AS.
HaiiTu Hen3BeCTHYIO BETMUMHY COTJIACHO HOMEPY 3a/IaHHs B TaOJIHUIIE.

Bapuanr | I'a3 H3onpouecc m, r T1, K T2, K V1, M3 V2, AS,

M3 Jx/K
1 H2 ? 300 500 - - 7429
2 Ar 36 ? 400 - - 12,96
3 N2 p=const 5.6 250 ? - - 6,39
4 CcO2 13,2 400 600 - - ?

Tema: DyIeKTPHU4eCTBO U MarHeTH3M.

3apanue 1. HaifTi noTOK BEKTOpa HAMPSXKEHHOCTHU 3JIEKTPOCTATUYECKOTO MOJIsI, CO3/I1aBAEMOT0
JBYMsI pPaBHOMEPHO 3apsOKCHHBIMU TelaMH, 4Yepe3 Iuomanaky S=A-B, pacnosoxeHHylo Ha
PAcCTOSTHUU T OT LIEHTpa MEPBOTO TeJla M 2 — OT BTOPOro TeJia TaKUM 00pa3oM, 4TO HOpMAalb K
IUIOIIAIKE COCTABJIAET YIOJd O C IEPIEHAUKYIAPOM, IIPOBEACHHBIM KO BTOPOMY TEIy M3 LIEHTpa
nepBoro. Cuntath, 4To A U B BO MHOro pa3 MeHbII€ 1 U I2, T.€. B IpeAenax IUIOMAAKU S moje
IIOCTOSIHHO.

Bapuanr | IlepBoe Tesno Bropoe TeJo S,emM2 |o,rpaxg |[rl,m |[r2,m




1 2 45 0,5 2,0
b

2 Toueunslit 3apsn CCKOHCHAMNO 2 45 1,0 1,5
JIMHHAS HUTb,

; 109 A=-2-108Knm | 2 45 i

4 2 45 2,0 0,5

3aganme 2. /[Ba OpsAMOJIMHEWHBIX JIMHHBIX MApAJJIECIbHBIX MPOBOJHUKA HAXOIATCS Ha
paccTosgHuu 11 Apyr ot apyra. [1lo npoBoaHrkam npoxonsar Toku I1 u [> B oqHoM Hanpasinenuu. st
TOTO, YTOOBI pa3/IBUHYTh MPOBOJIHHUKH JI0 PACCTOSIHHS 12, HAJIO COBEPIIUTH pa0OTy Ha €AMHUITY ITTUHBI
MPOBOJIHMKA, paBHYIO A. HaillTh HEM3BECTHYIO BEJIMUUHY COTJIACHO HOMEPY 3aJaHusl.

Bapuant | rl, cm r2, cm I1, A 12, A A, JIx

1 ? 5 1,4 0,5 9,7-10-8
2 2 ? 0,75 1,2 1,98-10-7
3 rl 1,5rl ? 2,5 4,05-10-7
4 0,512 2 0,5 ? 6,93-10-8

Tema: ko1e6aHus U BOJIHBI, KBaHTOBasi pus3nka u puznka atoma.

3aganue 1. Onpenenuts 3HEPIUIO, MOJYYAEMYIO 3a BpeMs ! IUIOLIAAbI0 S OCBELIEHHOU
ConnnieM moBepxHOCTH TutaHeT COJIHEYHOW CHCTEMBbl WJIM 3BE37] HaAlleld TalakKTUKA (TP
HOpMaJbHOM naaeHuu sydei). Temmeparypa mosepxHoctn ConnHua paBHa 6000 K, auamerp
Comana — 1,39-10° kM, paccrositaue ot ConHia 10 maHeTsl (Wim 3Be3nbl) — 7. [lormomenunem
SHEpruu B arMocdepe npeHedpeys.

Ilnamera CoJgHeuyHOM

Bapuaunt r, KM t S, m2
cUCTeMBbI (3Be3/1a)

: M 7 5,8-107 Le :

epK ,8

2 PEYPHH | v 100

3 lc 1
Benepa 1,08-108

4 1 Muu 100

3ananue 2. 3amucath B MOJHOW (opMe ypaBHEHHE sAepHOM peakiuu. OnpenenuTh
HEU3BECTHBIM DJIEMEHT WU JacTuny COIIaCHO HOMCPY 3adaHus B Ta6JII/II_[e. Brrancnuts
SHEPTUIO0, BBIIEISIEMYIO B PE3YJIbTATe SIIEPHON peakinu.

Baplﬁiﬁp CoxpamenHnas popMma 3anucH siiepHOM peakuu
: “N (2,p) "0
2 2H(d, n) ?
3 °Be(d, 2a) ?
4 SLi(2, p) 'Li




Kpurepun onenkn:

- OIICHKA «OTJIMYHOY» BBICTABJISIETCS CTYICHTY, eciin HabpaHo 18-20 6aios;

- OI[EHKA «XOPOIII0» BBICTABISIETCS CTYEHTY, €clii HabpaHo 15-17 6aiios;

- OILICHKA «YJOBJICTBOPUTEIHLHOY» BBHICTABIIACTCS CTYJEHTY, eciu HaOpaHo 11-14 Gamios

- OIICHKA «HEY/IOBJIETBOPUTEIILHOY» BBICTABISETCS CTYCHTY, eciii HabpaHo meHee 11 Gamos.

7.3. OueHovHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM O MTOraM OCBOCHHS

JTUCIUTLINHLI

7.3.1. Bonnpochl K NPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne
' Bomnpocsl k 3auery

1 | Mexannueckoe aBuxeHue. Monenu B MexaHuke. BeKTopbl, cKaisipsl U IEUCTBUS C HUMH.
Crnioco6s! onucanus aemxeHus. [lepemenienue.

2 | Ckopoctb. BekTOpsl CpeiHEl 1 MTHOBEHHOM CKOPOCTH. ITyTh Ipy paBHOMEPHOM JIBUYKEHUHU.

3 | Yckopenue. TanreHnuanbHas 1 HOpMaibHas COCTABJISIONINE YCKOPEHUS.

4 | YrnoBas ckopocTb. Y1ioBoe yckopeHue. CBsi3b MEXKIY TMHEUHBIMU U YTJIOBBIMU
XapaKTEPUCTUKAMH JIBHIKCHHUSI.

5 | Nnepuuanbshbie cuctembl oTcuéta. Macca, cuna. 3akoHbl Hpl0TOHA U IpaHUIIBI UX
npuMeHnMOocTU. CHITBI B IPUPOJIE.

6 | Umnynbc cucteMbl yacTull. 3aKOH COXpaHEeHUs uMmyibca. L{eHTp Macc cucTeMbl
MaTepUalbHBIX TOUYEK. Y paBHEHHUE IBHKEHUS LIEHTpa Macc.

7 | Mexannueckas paborta. Kunetmdeckas sHeprusi u paborta. Teopema o mnpupamieHuu
KUHETHUYECKON IHEPIUHU.

8 | KoHcepBatuBHbBIEC 1 HEKOHCEPBATUBHBIC CUIIbL. [loTeHIIManbHasA SHEpTUs. 3aKOH COXPaHEHUS
SHEPrUU B MEXAHUKE.

9 | MOMEHT cuiIbl OTHOCUTENIBHO TOUYKH U OCH. MOMEHT UMITYJIbCA OTHOCUTENIBHO TOUYKH U OCH.
YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

10 | MomeHT nHepLMu Tena, ero ceorctBa. Teopema llITelinepa. OCHOBHOM 3aKOH TUHAMUKH
BpalIaTEeIIbHOTO JIBHXKCHHUS.

11 | IlenTp Macc TBEpAOro Teja M 3aKOH €ro IBWXKeHUd. Bpamienue TBepIoro Tena BOKpyr
HENnoJIBWKHOM ocu. KnHeTndeckas 3Heprus Bpallaroerocs Tena.

12 | TepmoauHAMUYECKUN U CTATUCTUYECKUH METObl. MaKpOCKONMYECKHUE MapaMeTPhl U
cucTeMbl. PaBHOBECHBIE 1 HEPAaBHOBECHBIE COCTOSIHUA. M 1eabHbIN ra3 1 ypaBHEHUS €r0
COCTOSIHHSL.

13 | OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CpeHss SHEPT U MOJIEKYJI.
Uwucno creneneit cBOOOIbI. 3aKOH paBHOPACTIPEICICHUS SHEPTHH 110 CTEMEHSIM CBOOOIBI.

14 | bapomerpuueckas hopmyna. Pactipenenenne bonbimana. Pacnpenenenne Makcpea.
Haubosnee BeposTHas, CpeiHss M CPeTHEKBAAPATHYHASI CKOPOCTH.

15 | KonudecTBo TerioTel. BHYTpeHHss SHEpTHs HaealbHOro raza. Pabora, coBepiraemas ra3om
pu U3MeHeHHnHu ero oobséma. IlepBoe HayaIo TepMOIUHAMUKH.

16 | TerioeMKOCTh HACAIHHOTO Ta3a. Y paBHeHUE Maiiepa.

17 | Aauabaruyeckuii nponecc. YpaBHenue Ilyaccona. Ilomurponusie mpoueccsl. Ilokazarens
MTOJINTPOIBL.

18 | PaboTa naeanbHOro rasa B M30- U aquabaTHUECKOM IpoIieccax.

19 | Bropoe u TpeThe Hayanaa TEPMOAMHAMUKH. JHTPONUS UICAJIBHOTO Ta3a U €€ CBOICTRA.




Bomnpocsl k 3auery

n/n

20 | Tenossie mamuubl. KITJ] Tenooit Mmamunsl. [Hukn Kapro. KIT/I nukna Kapho.
Cemectp 3

Ne

u/n Bomnpocsl k 3auery

1 | DnexkTpuyeckuii 3apsa. 3aKOH COXPaHEHUSIJIEKTPUUYECKOro 3apsna. 3akoH Kynona.
Pacnipenenenue 3apsos.

2 | CBs3p MEX Iy HANPSHKEHHOCTHIO M moTeHnasioM DCII. DkBUNOTEHIIMATbHBIE TOBEPXHOCTH.

3 | DnekTpudeckoe nosue. HanpsskeHHOCTh AEKTPUYECKOTO OIS,

4 | Teopema 'aycca B MHT erpaibHOi U quddepeHIaabHoi Gopmax.

5 | Hupkynsuus Bektopa HanpsikeHHocTH JCII. [Torenman ICII.

6 | Kongencatopsl. EMKOCTh IIIOCKOTO, IIMITMHIPUYECKOTO U C(hepHUECKOro KOHAEHCATOPOB.

7 | barapeu konaeHcatopos. [lapanienbHoe u Mocae0BaTeIbHOE COSIMHEHNE KOHIEHCATOPOB.

8 | DHeprusi B3aMMOJECHCTBUS CHUCTEMbl HEMOJBMXKHBIX TOUEUYHBIX 3apsioB, 3apsSKEHHOTO
YEJIMHEHHOTO NMPOBOJIHMKA, KOHJIeHcaTopa U dHeprus JCII.

9 | [locTOsTHHBIH JIEKTPUUECKUI TOK U €0 XapaKTePUCTUKH (CHUJIa TOKA, IIIOTHOCTH TOKA,
conpotusiienne). Croponnue cuisl. DJIC.

10 | 3akon OMa 111 OMHOPOIHOTO W HEOJAHOPOJHOI'O YYACTKOB 1M B MHTETPATIbHON U
muddepeHmanbHON Gopme.

11 | IIpaBuna Kwupxroda mis HEOTHOPOMHOTO ydacTka menu. 3akoH JDxoynsa-Jlenna s
OJHOPOJHOTO W HEOJHOPOIHOI'O YYacTKOB ILIETIM B MHTErpayibHOW M auddepeHuunansHon
dhopwme.

12 | MarnuTHOe nosie. OCHOBHAs XapaKTEpUCTHKa MarHUTHOTO 1oJisi. CuioBble TuHUU. PaboTta
10 MEepPEMEIIEHUI0 MPOBOAHMKA M KOHTYpa C TOKOM B MarHUTHOM TI0JI€.

13 | MarauTHOe noJje ABMXKYIIEerocs 3apsiaa. JIBuxeHne 3apssKeHHbIX YaCTULl B MATHUTHOM
ToJIe.

14 | 3akon buo-Casapa-Jlamnnaca.

15 | OcHOBHBIE 3aKOHBI MArHUTHOTO MOJIS.

16 | Cunma Amnepa. 3akon Ammnepa. Cuna Jlopenna.

17 | 3akon OMMU. IlpaBwio Jlenua. IIpupona DMU (paccmoTpers 1Ba ciydas: a) KOHTYP
JBUKETCS B MMOCTOSSHHOM MarHWTHOM T0Ji€, 0) KOHTYp MOKOUTCSI B IEPEMEHHOM MarHUTHOM
rnoJje).

18 | SIBneHune caMOMHAYKIMH (B KaueCTBE MPUMEpA pacCUUTATh HHIYKTUBHOCTh OECKOHEYHO
JUTMHHOT'O COJICHOU/IA).

19 | B3aumuas uHaykius. Paccuutarh B3aMMHYIO MHIYKTUBHOCTH JABYX KATYIIEK, HAMOTaHHBIX
Ha 00Nl TOPOUJANILHBINA CEPACYHHK M3 JKeJe3a.

20 | Tpancdhopmatopsl. DHEPTHUS MAarHUTHOTO TIOJIA.

Cemectp 4
Ne
u/n Bomnpocsl Kk 3k3ameny
1 | FapmoHnueckue KoueOaHus M UX XapaKTEPUCTUKH.

2 | IuddepenmumanpHoe ypaBHEHHE CBOOOJHBIX TApPMOHUYECKHX KOJICOAHWW M €r0 PEIICHHE.
["apMoHMYeCKUil OCIILIATOP (MPYXUHHBIM, MaTeMaTHUYECKUH M (PU3MYECKUI MAasSTHUKH).

3 | CBoOOgHBIC TapMOHMYECKHE KOJIeOaHus B KOJIeOaTeIbHOM KOHTYpE.

4 | JuddepennmanbHoe ypaBHEHNE CBOOOIHBIX 3aTyXalOIMUX KoleOaHui (MEXaHUYECKUX U

AIEKTPOMArHUTHBIX) U €r0 pelIeHue.




Ne
/i Bonpocsl k 3xk3amMeny
5 | duddepenumanbHoe ypaBHEHHE BBIHYKICHHBIX MEXaHUYECKUX U AIIEKTPOMATHUTHBIX
KoJie0aHui U ero pelieHue.
6 | CioxeHne rapMOHUYECKUX KOJEOaHMI OJTHOTO HAIIPABJICHUS U OJIMHAKOBOM YaCTOTHI.
7 | CrojxeHre B3aMMHO MEPIEeHANKYISIPHBIX KOJIeOaHHH.
8 | Ilonepeunsie U TPOAOIbHBIE BOJIHBL. [lapaMeTphl BOJH U COOTHOIIEHUSI MEXKTY HUMHU.
berymas BosHa.
9 | OGpa3oBaHH€e CTOSYMX BOJH. Y3716l U My9HOCTU. OTiuumst Oeryiiel U CTOsTYei BOJIH.
10 | DnexTpoMarHUTHBIE BOJIHBI. BEKTOp MIIOTHOCTH MOTOKA SHEPTUM HJIEKTPOMArHUTHOM
BOJIHBI.
11 | KopnyckynsspHO-BOJIHOBOH ayanu3m. MHTepdepenims crera.
12 | Pacuer nHTEepEepeHIIMOHHON KApTHHBI OT IBYX KOT€PEHTHBIX HCTOYHUKOB.
13 | UaTepdepeHnys B TOHKHUX IJICHKAX, YCIOBUS MAKCUMYMOB 1 MUHUMYMOB.
14 | [Ipunuun Itoitrenca-®penens. Judppakuus OpeHens Ha HEOOIBIIOM KPYTJIOM OTBEPCTUH U
JTIVICKE.
15 | Audpaxius Opaynrodepa Ha y3KoW ATUHHOMN MIENH.
16 | Audpakius Opaynrodepa Ha 0THOMEPHOH TU(PaKIMOHHON peleTKe.
17 | Audpakuus Ha MpOCTpaHCTBEHHOU pemeTke. Dopmyna Bynbda- bparros.
18 | Ilonspusanus cBeTa, CTENEHb Nnoyisspu3anuu. 3akoHel Mantoca, bproctepa.
19 | TenioBoe n3ny4eHUE, €ro XapaKTEPUCTUKHU
20 | 3akoHBl TerioBOro M3nyudeHus: 3akoH Credana-bonmbimana, cMmeunienus Buna, dopmyna
Penes-/Ixxunca.
21 | KBanToBas runoresa. @opmyia [1nanka.
22 | ®otordekT u ero Buabl. 3aKoHbI hoTodhdexTa.
23 | Baemnwmii pororddexr. YpaBHenue DitHmreriHa 11t hoTodrddexra.
24 | Buemnuii poroaddexr. YpaBHenue DiHIITEHHA 17151 poToddhdekra.
25 | Macca u umnynbc Gotona. dddexkr Komnrona.
26 | CooTHomieHue HeomnpeneaeHnocTei [ eiizenoepra.
27 | Cranmonapssie coctosiHusA. Y paBHeHue [lIpeaunrepa niis craiimoHapHbIX COCTOSHUM.
28 | YacTuua B OTHOMEPHOM NPSIMOYTOJbHOM MOTEHIIMAIBHOM SIME.
29 | Ilpunuun Ilaynu. PacnpeneneHue 371€KTpOHOB B aTOME 110 COCTOSIHUSIM.
30 | DHeprus cBs3u U AeHEKT Macc.
31 | AnepHble cuibl U MOJENHU sapa PaguoakTMBHOCTS. .
32 | KopnyckynsipHO-BOJIHOBOM JAyaJiu3M CBOMCTB YaCTHI] BemlecTBa. BoiHbl ae bpoitis.
33 | Ilpupona paauoakTUBHBIX U3JTYUYECHUM.
34 | SInepHble peakliy U UX OCHOBHBIE THUIIbI.
35 | Peaknuu nenenus siaep. Peakuyu cMHTE3a aTOMHBIX SIIIED.
36 | 3akOHBI COXpaHEHMS B SIIEPHBIX PEAKLIUAX.
37 | 3aKkOoHBI COXpAHEHUS B SIACPHBIX PEAKIUAX.
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
dopma
NPOBeCHUS
Cemectp . Kpurtepun u HopMbI OLlEHKH
NPOMEKYTOYHOIM
arTTecTaunu
2 3ader (110 HaKO- Crynent Habpan 40-100 6ammoB
MUTETLHOM 110 UTOTY U3yUYEHUS TUCHUTUIAHBI
pEUTHHTY) ! (GATTCHOY B ceMecine.yq




Cemectp

dopma
NMpoBeIeHUsI
NMPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMbI OLIEHKH

«HEC 3a4YTCHO»

Crynent Habpan 0-39 6amioB mo
HUTOT'Y U3YUYCHUA NUCHUIUINHELL B
ceMecTpe

3ader (O HaKo-

Crynent Habpan 40-100 6anmoB

HUTEITEHOMY «3a4TEHO» 10 UTOTY U3yUYCHUS TUCIUTUINHBI
pEUTHHTY) B CEMECTpeE.
Crynent HaOpan 0-39 GamioB mo
«HE€ 3a4TCHO» HUTOT'Y U3YUYCHHUA NUCHUIUINHEL B
ceMecTpe.
DK3aMeH (mo Crynent nabpan 80- 100 6amioB
HAKOMHUTEIbHOMY «OTIIMYHO» 10 UTOTY U3yUYCHUS TUCIUTUINHBI
pEUTHHTY) B CEMECTpeE.
Crynent HaOpan 60- 79 6ammoB
«XOopoHo» IO UTOTY U3YUCHUA NUCHUIIJIMHBL

B CEMeCTpe.

«KYOOBJICTBOPUTCIIEHO»

Crynent nabpan 40- 59 6amios
10 UTOTY U3yUYCHHUS TUCIUTUINHBI
B cEMecTpe.

«HEYOOBJICTBOPUTECIBHO

Crynent Habpan 0-39 GannoB mo
UTOTY U3yUYCHUS TUCIUIUINHBI B
ceMecTpe




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocooue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJ10BoK) yueOHo- I'ox u3panus oudamoTexe /
MeETOoauYecKoe Haumenosanue
nocooue, 9bC
NMPAKTUKYM, JIP.)
1 Casennes U. B. Kypc obmeit puznku Y4eOHoe mocobue 2016 OBC «Jlanby»
2 | CaBenben . B. Kypc o6mieit huszuku VYyebHoe mocobue 2016 OBC «Jlanby»
3 | Caenbes . B. Kypc puszuknu YyeOHoe mocodue 2016 OBC «Jlanby»
4 | Cagenbes U. B. COopHHUK BOIIPOCOB U 3a/1a4 0 001IeH Gpusnke VYyebHoe mocobue 2016 OBC «Jlanby»
5 Wponos U. E. 3amauu 1o o0miei husznke YyebHoe rocodue 2016 OBC «Jlaap»
6 Capadanosa B. A, JlaGopaTopHBIif TPAKTUKYM IO (PU3HKE IIPAKTUKYM 2018 CD
7 Capagarosa B. A. JlabopaTopHbIil MPaKTUKYM 1O (hU3UKE MPaKTUKYM 2016 CD
Menemxo U. B., VuebHo-
8 | PemeroB B. A. KBanroBas ¢usuka. @usmnka aroMa ¥ aTOMHOTO siipa METOANYECKOE 2015 CD

rmocodue




8.2. lonoiHMTEILHAS JIUTEPATYPa

Tun (y4eOHMK,
yueOHOe KoanuectBo B
nocoomue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJ10BoK) yueOHo- I'ox u3panus OudamoTexe /
MeTOoauYecKoe HaumenoBanue
nocooue, 9bC
NMPAKTHUKYM, JIP.)
1 | bpaxe P. A. Jlexu 1o ¢pusnke YuebHoe nocobue 2013 ObC «Jlanb»
2 Tpogumosa T. 11 Kpatkwuii kypc pu3uku ¢ mpuMmepaMu perieHus 3aaad VYuebHoe mocobue 2010 3
3 | Kymun JI. C. Kypc obmieit ¢puszuku (B Borpocax U 3aj1adax) VYyebHoe mocobue 2013 OBC «Jlanby»




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIHMOHHBIX CHPABOYHBIX

CHUCTEM

http://physics.ru/ - otkpsiTas ¢usuka Bepcus 2.5 U.1, U.2.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Hanmenosamie IO PexBH3UTHI ;[orOB?pa
n/n (nara, HOMep, CPOK AeMCTBUA)
1 | Windows XP Ne 42256802, 2.06.2007
2 | Microsoft Office No 61935138 ot 28.05.2012 (6eccpodHo)
3 | Windows OeccpouHas
4 | Office Standart OeccpouHas
Ne 42256802, 2.06.2007

8.5. Onucanue MaTepuabHO-TEXHUYECKOI
00pa3oBaTeIbLHOIO MPoIecca Mo JMCHUILIHHE

0a3bl, HEOOXOAMMO¥ JJIs1 OCYIIeCTBJIEHUS

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl IPOBEACHUS

n/n | NPpaKTU4eCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeEIEeHUH 1JIs1 CAMOCTOATENbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA

"dusznueckas nadoparopust Nel".
VYyebHast ayIuTOpHsl U1 KypCOBOTO
POCKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX
pabor).

VYyeOHast ayTUuTOPHsL U1 IPOBEACHUS
IPYNIIOBBIX U UHAUBUIAYAJIBHBIX
KOHCYJIbTALIUI

VYyeOHast ayIuTOpHsl U1 IPOBEAECHUS
3aHATUN TEKYIIETO KOHTPOIISA U
npoMmexxyrounoi arrectanuu (I-312)

Cromnsl maboparophsie , CTOIbI
MpenojaBaTebCKUe, CTYJI
npemnogaBatenbekuii , [1IK , mkadsl gocka
yaeOHas (MapKepHasi) TepeBHUKHAS,
masTHUK OGepOeka , MammHa ATByaa .,
YCTaHOBKa AKYCTUYECKUU METO]T
oTpeieNIeHUs TIoKa3aTels aanadaTel
BO3ayXa , YcraHoBka OnpeneneHue
MIPUPAILECHHS SHTPOIUU NIPH TUIABJICHUU
TBEPJAOro Tella , ITaHTeHUHUPKYIN

«Duznyeckas nadoparopus Ne 2.
VYyebHast ayIuTOpHsl U1 KypCOBOTO
POCKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX
pabor).

VYyeOHast ayTUuTOPHSL U1 IPOBEICHUS
TPYIIOBBIX U HHIUBUAYaAJIbHBIX
KOHCYJIbTALIUI

VYyeOHast ayIuTOpHsl U1 IPOBEACHUS
3aHATUN TEKYILETrO KOHTPOJISA U
npomexxyTounoit arrectanuu (I-316)

Croubl mabopaTopHbIe , CTYIbS
ydyeHnueckue , CToJibl
MPENO0IaBaTeNIbCKUE , KOMIIBIOTEPHI ,
mkadel , yCTaHOBKA JJIS OTBITA
N3mepenne conpoTUBICHUS! TPOBOIHUKOB
C IOMOIIBIO MOCTa YUTCTOHA , YCTAHOBKA
qutst onbita Onpenenenue D/1C meToom
KOMIICHCAIIUH ., YyCTAHOBKA JIJISI OTIbITA
HccnenoBanue 3aBUCUMOCTH TTOJIC3HOM
momHocTy B KIT/] ncrounmka Toka oT
COMPOTHUBIICHUS HarPy3KH , yCTAaHOBKA
115t onibITa Onipenenenrne EMKOCTH
KOHJIEHCATOpa 10 BPEMEHHU €ro paspsja ,
ycTaHOBKa JiJ1s1 onbITa [IpoBepka
3aBUCUMOCTH CONPOTUBIICHUS JaMIIbl OT
TeMIepaTypbl HarpeBa HUTH HaKana ,
yCTaHOBKa 151 omnbiTa 3mepenue
WHAYKIIMA MArHUTHOTO MOJISI C TOMOUIBIO




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Jp. 00bEKTOB ISl IPOBEAeHMsI

NPAKTHYECKUX H JIa00PaTOPHBIX 3aHATHH,

NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM

padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

Ilepeyennb 0CHOBHOTO 000pyAOBaHMS

(hU3UYIECKOTO MAsITHUKA ., YCTAHOBKA JJISI
onbiTa OnpeneneHne ropu30HTaIbHON
COCTAaBJISIOIIECH MAarHUTHOTO ITOJISI 3eMITH
. yCTaHOBKa JJIA OIIbITa I/ICCJIG,Z[OBaHI/Ie
HaMarHW4YuBaHUs peppOMarHeTHKa C
MOMOIIBIO ocuyuiorpada ., ycTaHOBKa
JuTst onbITa M3Mepenne HHIyKTUBHOCTH U
B3aUMHOM MHIYKTUBHOCTH KaTYILIEK

JlaGopaTtopust «OnTruka U KOIeOaHus».
Y4eOHast ayuTOopus Uik KypcOBOTO
POEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
pabor).

VYyeOHast aynuTopus AJi IPOBEICHUS
TPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIINI

Y4eOHast ayTuTOpus I TPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIS U
npomexxyrouHoi arrectaruu (I'-333)

Crobl 1a00paToOpHBIE, CTYIIbS
yueHnueckue, CTobl KOMIBIOTEPHBIE,
CTOJBI TPEnoJaBaTeNbCKHUE , CTYIbS
npernonaBatensckue , [IK , ycranoBka st
ombITa V3yueHne rapMOHUYECKUX
KoJIe0aHUH MaTeMaTHYECKOro MasiTHHUKA .,
yCTaHOBKA U1 ombITa M3yuenue
rapMOHUYECKUX KojeOaHui puznyeckoro
MasiTHUKA

ycTaHOBKa Juis onbiTa VcciienoBanue
CBOOOJTHBIX 3aTyXaIOIINUX
3JIEKTPOMArHUTHBIX KOJIEOaHU ,
yCTaHOBKa JyIs ombITa M3yuenue
UHTEep(PEPEHIINH CBETA IIPU OTPAKEHUH OT
TUIOCKOIIapaUICIbHON TIACTHHBI ,
ycTaHOBKa JuIst onbITa M3ydenue
3aTyXalOMINX MEXaHMYECKUX KOIeOaHuH,
yCcTaHOBKa I onbITa Bpamenue
TUTOCKOCTH TIOJIIPU3AINH -, YCTAHOBKA JJIS
omnbiTa M3yyeHne 3akOHOB TETJIOBOTO
U3JTy4eHHS , yCTAaHOBKA JUISI OTIBITA
W3zyuenue BHemHero porodddexra ,
yCTaHOBKa JUIs ombITa M3yuenue
mudpakuun Ppaynrodepa Ha oJHON
IIeNH , yCTAaHOBKA JUIs oTbITa M3ydeHue
CIIEKTpa aToMa BOJIOpPOJia , Y CTAHOBKA JIJIst
omnbiTa [lormonienne pagnoakTHBHOTO
U3ITy4YCHUS

JlaGopaTtopus "®usnka B SKCIIEPUMEHTaX
qutst mikobHuKoB" (I'-321)

Croubl 1abopaTopHbIe , CTYJIbS
yaeHnueckue , CTonbl
npenojasarensckue , [1K, mocka
ayauTopHas (MenoBasi), MHTEPAKTHBHAS
J0CKa, TPOEKTOP, MIKa(, KOMIIEKTHI
«EI'D-naboparopust o MEXaHUKE
,JKommiekr «EI"D-nmaboparopun mo
MOJIEKYIISIpHOH pusnke» ,Komriekt
«EI'D-nabopartopust mo
AIEKTPOJIMHAMUKE)» , KOMIUIEKT «E['3-




HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

crynenToB. (I-401)

Ne JP. 00beKTOB J1JI51 IPOBeIeHMSI
. Ilepeyennb 0CHOBHOTO 000pyAOBaHMS
N/ | NPaKTHYeCKHUX U Ja00PaTOPHBIX 3aHATHIA,
NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM

paboThl o0y4yaoumxcs (HoMep ayAUTOPUN)
nmabopaTopusi 1o ONTUKE» - , MASITHUK
O06epOexka, MamHa ATBya, yCTaHOBKA
«IIpoBepka 3akona boinsa- Mapuorray ,
ycraHoBKa "lIpoBepka 3akoHa
COXPAHEHUS MEXAHUYECKOU SHEPrun"

Kowmmbrotepnsiii knacc. YueOnas aynutopuss | CTONbI y4eHUYECKHUE, CTOI

JUTSI IPOBEJICHUS 3aHATUN JIEKIIMOHHOTO MpenoaBaTebCKU, CTYIIbs

TUMa. YueOHast ayIUuTOpUs ISl IPOBEICHUS YUYEHUUECKHUE, J0CKa ayJUTOpHAs

3aHATUN CEMUHAPCKOTO TUTA. Y4deOHas (menoBas), I1K ¢ BBIXO70M B CETh

ayIUTOpHS AJIs TPOBEICHUS JIA0OPATOPHBIX WuTepuer

5 pabot. YueOHas ayTuTOpHs I KypCOBOTO

MPOSKTUPOBAHUS (BBITIOJTHEHHS KyPCOBBIX

pabor). YueOHast ayauTopust st

MPOBEJICHUS TPYIIOBBIX U HHIUBHIYaTbHBIX

KOHCYJIbTAIMi Y4ueOHast ayAuTOPHs st

MPOBEACHUS 3aHIATUM TEKYLIEro KOHTPOJIS U

npoMmexxyTouHoi arrecranuu (I'-334)

. Crosbl y4eHHUUECKUE, CTYIIbs
[Tomemenue s caMOCTOSTENbHOM pabOThI
6. yuennueckue, [1K ¢ BbIxoa0M B ceTh

WNHTtepHer




