FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

mucauiIneel b.1.09 ©usuka

YTBEPX/IAIO:

JlnpexTop UHCTUTYTA

Bricmias mkona 3JIeKTPOHUKHU U

KOMIIBIOTEPHBIX HAYK

~ ,
%‘%ﬁ{ SHeKTpOHHH

H0i0-Yps

CBEJIEHMS O BIIAJIEJIBLIE T191T
A.B.

PABOYAS ITPOT'PAMMA

A cnenuaabHocTH 24.05.06 Cructemsl yripaBieHHUs JIETATEIbHBIMY annaparamu
YPOBEHb CHEUATUCT THI NPOorpaMmbl CrielIHAIUTET
cnenuaau3anus CucteMbl yIpaBiICHUS IBUKEHUEM JIETATEIbHBIX allapaTroB

¢opma o0yueHus1 ouHas

kadenpa-paspadoryuk Pu3rka HAHOPA3MEPHBIX CUCTEM

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 24.05.06 CuctemMsbl ynpaBlIeHUS JIETATEIbHBIMU anliapaTaMu, yTBEPKAEHHBIM

npukazoM MunoOpHayku ot 11.08.2016 Ne 1032

3aB.xadenpoii pazpaboTynka,

n.¢hu3.-Mat.H., JIOII.

Pazpabotuuk nmporpamMmel,

K.(pu3.-Mar.H., 10II., TOIEHT

COI'TACOBAHO
JIUpEKTOp MHCTUTYTA
pa3zpaboTuyuka
1.¢hu3.-Mar.H., mpod.

3aB.BeIMycKaroIieit kadeapon
Cuctempl aBTOMaTHIECKOTO

yIPaBICHUS
J.TEXH.H., IpodQ.

oxmmeanmsiii 1911, xpanmtes B cereme
KywmenTooGopoTa

25.09.2021

Kony anis
Monssosarens: zamyshliaevaaa
1o

S .
ﬁ‘@ﬁ% rextponis

10%iC

B. 1.

vi
25.09.2021

CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

A. T. Boponuos

C. A. Co3bIkuH

A. A. 3ambluisieBa

B. U. llupsie



1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUIUIMHBI SBISIETCS OBaJIeHUE (PyHIaMEHTAIbHOU (PU3MKO-
MaTeMaTH4ecKoi 0a30ii, ucmnonb3yemMon 1 GopMUpOBaHUs MPO(heCcCUOHANBHBIX 3HAHUN
Y IOHMMaHUs (PU3HYECKON KapTUHOW MHpa. 3a/la4aMy TUCUUIUIMHBI SIBISIIOTCS: U3YYUTh
OCHOBHBI€ 3aKOHBI U SIBJI€HUS (PU3UKHU, OBJIAJIETh METOJaMU HAYYHOTO UCCIIEAOBAHMSL.
O3HAKOMUTBCSA ¢ COBPEMEHHBIM COCTOSIHUEM (DU3HUKHU U €€ IPUMEHEHHEM B TEXHUKE U
HOBBIX TEXHOJIOTUSIX, IPUOOPECTU HABBIKK (PU3UYECKOTO IKCIIEPUMEHTA.

Kparkoe cogepkaHue TUCHMIIIMHBI

du3nyecKue OCHOBbI MEXAHHUKH, CTATUCTUYECKON (PU3UKU U TEPMOANHAMHUKH,
ANIEKTPUYECTBA U MarHETU3Ma, ONITUKH, TEOPUH KOJI€OaHUI U BOJIH, aTOMHOM U SII€PHOU
(du3nKu.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

IInanupyemMsble pe3yapTaTbl OCBOSHUS [Inanupyemsble pe3yabTaTsl
OIT BO (xomneTeHuun) oOyuenus no aucuurnae (3YHer)

3HATH:0CHOBHBIE TIOJI0KEHNS COBPEMEHHOMN

OI1K-3 crtocoOHOCTBIO UCITOIBL30BATE 0A30BHIE (bU3HYECKOH KAPTHHBI MHDA

MMOJTOXKCHHA MAaTEMATUKH, CCTCCTBCHHBIX,
TYMAaHUTAPHBIX 1 SKOHOMHUYCCKUX HAYK IIPU
pemICHUN COLIUAJIbHBIX U HpO(l)eCCI/IOHaHBHBIX 3aga4

'YMeTh: NCIIONIB30BATh 3HAHUSA OCHOBHBIX
(GU3nUECKUX TEOpUil TSl pelIeHHsI BO3HUKAIOIINX
bu3HYeCKUX 3a1ad.

H KPUTUYCCKH OICHHUTH OCBOCHHBLIC TCOPUHU U

KOHIIETIITHH, TPAHUIIE! HX TIPHMEHIMOCTH Bragets:MeTonaMu mpoBefeHus PU3NIECKUX

U3MEPEHUN.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

b5.1.08.01 Anre6pa u reomeTpus,

b.1.08.02 MaremMaTi4yeCcKui aHaIn3 He npenycmorpensr

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

UCLUIUINHA TpebGoBaHus
p

3HaeT: crnocoObl MPOBEICHUS MaTEMaTHYECKOTO
aHaIM3a YMEET: IPUMEHSITh MaTeMaTU4eCKUi
b.1.08.02 Maremarnueckuii aHaau3 arnmapar K KOHKpEeTHbIM 3a1adam Mmeer
[PAKTUYECKHUI ONBIT: B PEILICHUU 3aa4
MaTeMaTU4eCKOr0 aHaJIN3a

3HaeT: METO/bl PEUICHUS IPUKIAJAHBIX 33]a4 YMEET:
MpeoOpa30BLIBATh ANTreOpanueCcKre BHIPAKECHUS
b5.1.08.01 Anrebpa u reomeTpus NmMeeT npakTUUEeCKUI OMBIT: MPUMEHEHUS
anreOpanvyecKux ypaBHEHUHN NpU pEIICHUN
KOHKPETHBIX MPUKIIATHBIX 32134




4. O0béM 1 BUIBI y4eOHOI padoThI

OO6mas Tpya0eMKOCTh JUCHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoii padorer 4acoB Homep cemectpa
2 3
OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 432 216 216
Ayoumophvie 3aHAMUA: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlaGoparopHble paboTsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
Oqu;I;)(z)[;omBKa K JJabopaTopHBIM paboTaM U oopMiIcHUE 20 40 40
[ToaroroBka K 3K3aMeHy 60 30 30
IToaroroBka K KOHTPOJIBHBIM paboTam 100 50 50
By uToroBoro KOHTpos (3auet, Aud.3a4yeT, SK3aMeH ) - 9K3aMeH HK3aMEH

5. Conep:kaHue QMCUUIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATUH 110 BHJIaM B yacax
HaumeHnoBaHue pa3nenoB IUCHUIUIMHBL
pasnena Bcero J 113 JIP
1  |MexaHuka U TepMOAMHAMUKA 64 32 16 16
2 |9nexTpoMarHeTusMm 64 32 16 16
3  |Ontuka 36 16 8 12
4 |OcHOBBI CTPOEHUSI MaTEpUU 28 16 8 4
5.1. Jlekuun
Ne Ne Koa-
exuuulpasena HaumeHnoBaHue ninm KpaTkoe coaepKaHUe JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 (ba3zoBbie moHsATHS (DrU3uKH. OCHOBHBIE IOHITHS KUHEMATHUKH. 2
2 1  |KunemaTtnka noctynareiabHOrO ¥ BpallaTeIbHOTO ABH)KEHUS. 2
3 1  |Kunematuka ciiokHOro nBrkeHHs, nepexon mexay CO. 2
4 1 B3anmoneiictBud. JJuHamuka noctynarenbHoro AsuxeHuss MT. 2
5 1 |Mexanuueckas cucrema. J[MHaMUKa NOCTYIATEIbHOTO JBUKEHUS CUCTEMBI. 2
6 1  |[luHamuka BpamaTrenabHOro ABMKEHHs cucTeMbl. CBOOOIHBIE OCH. 2
7 1 /lnHamuka BpamarensHoro Asvxenus 1T, Bpamenue BOKpyr ocu. )
[ mpockonM4YeCKre CUJIBbL.
8 1  |KonrponwHas pabora 1 1. 2
9 1 Mexanuyeckasi paboTa, KHHETHYECKasi U OTEHIMAIbHAs SHEPIUsl. 3aKOH )
COXpaHEHUsI MEXaHU4eCKOM anepruu aiist MT.
10 1 KuneTndeckas sHeprusi MeXaHn4ecKkol cuctemel. Teopema Kennra. )
KuHeTndeckast 3HEprusi BpallaTeIbHOTO ABH)KECHUS.
11 1  |[Mexanunueckoe paBHoBecue. Ilepexos kK paBHOBECHIO: pellaKkcalus, KojueOaHusl. 2




["apMoHMYECKHUE KOJIeOaHusl.
12 1 |OcHOBHBIE MOHATHSA TEPMOJMHAMHUKH, IEPBOE HAYAIO TEPMOAMHAMUKH. 2
13 1 MonekynsapHo-KuHeTn4YecKas Teopusi. Pacnipenenennst Makcsesia, bonsiimana. )
'YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a.
[IprMeHeHre nepBoro Hayaia TEpPMOJIMHAMUKH K IIPOLieccaM B rasax,
14 1  [rermoeMKOCTh. AauabaTuyecKuii mporecc, KpyroBbie mporecchl. TermmoBbie 2
MAaIITUHBI.
15 1 OHTpPONHS, BTOPOE Hadajo TepMoaAnHaMHUKH. OOpaTuMble U HEOOpaTUMbIe )
MPOLIECCHI.
16 1  |KontponpHas pabora 1 2. 2
17 5 DJIEKTPOCTaTUUECKOE B3aUMOIEHCTBUE. DIEKTPUUECKOE TT0JIE U €TO )
XapaKTePUCTUKHU.
18 2 |Teopema 'aycca u ee mpuMEHEHHUE K pacyeTy MoJIeH. 2
19 2 |[loTeHuMan v pa3HOCTh MOTECHIIUATIOB. 2
20 2 (IIpOBOIHMKM B JIEKTPOCTATHYECKOM IOJIE. 2
21 2 |AudnexTpuKu B 3JIEKTPOCTATUYECKOM TOJIE. 2
22 2 |9Heprusi CUCTEMBI 3apsAJI0B U SHEPTHUS SIEKTPUUECKOTO MOJIS. 2
23 2 [3aKOHBI MOCTOSTHHOTO TOKA. 2
24 2 |KontponwHas pabora 1 3. 2
25 2 |MarsurTHOE MOJIE U €r0 XapaKTEPUCTHKH. 2
26 2 |/lelicTBME MarHUTHOTO MOJIsI HA MPOBOAHUKH C TOKOM U JIBHXKYIIIUECS 3apsibl. 2
27 2 |upkynsuuys v MOTOK BEKTOpa MAarHUTHOM MHIYKIIMU B BaKyyMe. 2
28 2 |Mar"uTHbIE CBOMCTBA BEIlECTBA. 2
29 2 |9neKkTpOMarHuTHas UHAYKIHUS. 2
30 2 |Cucrema ypaBHeHu MakcBea. 2
31 2 |KonzeHcaTop M KaTylKa B dJIEKTpUUecKux Lemnsax. KomebarenbHbli KOHTYP. 2
32 2 |KontponwHas pabora 2 1. 2
33 3 |BonHbl. YpaBHEHHE BOIHBI. DJIEKTPO MarHUTHbIE BOIHBI. CBoiicTBa OMB. 2
34 3 |KorepeHTHOCTh U MOHOXPOMATHYHOCTh BOJIH, HHTEP(EPEHIIHNS CBETA. 2
35 3 |dudpakmus cBera, mpunium [ roiirenca-dpeHens. 2
36 3 |AudpakiuronHas pemeTka, 1udpakiuus peHTTeHOBCKUX JIydei. 2
37 3 ([lonspu3zanus cBeTa. 2
38 3 |TennoBoe uznyuyenue. KBanr cBera. 2
39 3 [KBaHTOBas ONTHKA. 2
40 3 [KonrpomnbHas pabora 2 2. 2
41 4 |Crpoenue atoma. Teopus bopa. 2
42 4 ['unoresa ne bpoiisns, onbITHOE MOATBEPKACHUE TUTIOTE3BI J1e bpoiis. )
KoprycKynsipHO-BOJIHOBOM JTyaTu3M.
43 4 BonHoBoii naketr. @a3oBast U rpynnosas ckopocTb. COOTHOIIEHHE )
HeonpeneaeHHoCTH [ eifzendepra.
44 4  |Bonnosas ¢pyukius. YpasHenue lllpequnrepa. TyHHenbHbIHM 3¢ dexT. 2
45 4 |YacTtuia B MOTEHUHAJILHON sIME. ATOM B KBAHTOBOH MEXaHHUKE. 2
46 4  [Pa3mep, cocTaB U 3apsj sAapa, 1ePeKT MacChl U SHEPTHS CBS3H. 2
47 4 |PagmoakTHBHOE M3ITy4YEHHUE U €T0 BUJBI, PEAKIIUH JICTICHUS A]Ipa. 2
48 4  |[KontponpHas pabora 2 3. 2
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koi-Bo
sansspasiena HanmeHnoBanue nim kpaTkoe cofiep’kaHue MpakKTUYeCKOro 3aHATHS, CEMUHapa HACOB




Kunnematnka MOCTYNATCJIIbHOTO U BPpAIaTCIIbHOI'O ABHUIKCHUS.

KuneMarrka CII0KHOTO JABVOKCHUA.

I[I/IHaMI/IKa MOCTYIATCIIbHOTO JABUKCHUSI.

I[I/IHaMI/IKa BpallaTCJIbHOTO ABUIKCHUA.

PaboTa, MOIIIHOCTh, PHEPTHUS.

3akonbl coxpaneHus. Konebanus.

OCHOBEI TCPMOAMHAMUKHA U MOJICKYIIAPHO-KUHECTUYCCKAs TCOPUSI.

TernnoBble MalllMHbI, HEOOpPATUMBbIE ITPOLIECCHI.

MGTOI[BI pacdcTa HAPSAKCHHOCTHU SJICKTPUICCKOTO ITOJIA.

PaGora NnepeMeIICHUs 3apsi/ia B SJICKTPOCTATHICCKOM II0JIC.

I[I/ISJICKTpI/IKI/I " IMIPOBOJAHUKHU. SJ'IGKTPOGMKOCTB. KOHI[GHC&TOpBI.

3aKOHBI ITOCTOSHHOT'O TOKA.

3akoH bruo-Casapa-Jlannaca. Cumbl, 1€MCTBYIOIIME B MATHUTHOM TT0JIE

MaruuTHbIN TOTOK. PaboTa 1o nepemMenieHnio MpOBOAHIUKOB B MATHUTHOM TIOJIE.

DNEeKTPOMarHUTHAsI HHIAYKIIHS.

KonebaHus B 2IEKTPUYECKUX LIETISX.

Bonnel. UHTEepdepennys creta.

Jludpakius cera.
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20 TemmoBoe uznydenne. @otorddexrt. JlaBneHue crera.

21 Teopust bopa atoma Bogoposa. ONTHYECKUE CIIEKTPHI.

22 ®dopmyina ae-bpoitns. [Tpunuun Heonpenenennoctu [eiizendepra.

23 Ypasuenue lllpeaunrepa. Yactuia B noteHuManbHoi ssMe. TyHHENbHBIN 3 (dEKT.
24 Ctpoenue sipa. SnepHble peakiuu.

(N[NNI N[N [N [N [N N[NNI (N[N (N[NNI

5.3. JlabopaTtopHbie padoThI

Ne Ne . Koa-
sansuspasiena HanmenoBanue nim KpaTkoe cofepkaHue 1a00opaTopHOil paboThI BO
4acoB
BBoaHOe 3aHATHE: TOTPENTHOCTH, TOCTPOEHUE 1 00paboTKa rpaduIecKux
1 1  [3aBucumocreil. OnieHKa cay4yalfHOW MOTPEIIHOCTH U JOBEPUTEIbHON BEPOSITHOCTH| 2
MPSIMBIX U3MEPEHUHN
2 1  |M3yueHue 3aKOHA COXpAaHEHUS UMITYJIbCA 2
M3yuenune 3akoHa JUHAMUKH BpamaTeabHoro aBmwkenus(3). OnpeneneHue
3 1  [momeHnra unepuuu aucka. [Iposepka reopemsl lTeiinepa(4). Onpenenenue 2
MOMEHTA WHEPILIMU TeJa, CKaThIBAIOLIETOCS C HAKIIOHHON TIIOCKOCTH(S)
4 1 M3ydeHne 3akoHa coXpaHeHHsI MOMEeHTa uMItyiabca(6). OnpeneneHue yCKOpeHHs 5
CcBOOOTHOTO MAJICHHSI C TIOMOIIBI0 OOOPOTHOTO U MATEMATUIECKOTO MasiTHUKOB(7)
5 1 [3ammra OT4ETOB 2
6 1 M3yuenune pacnpenencHus MakcBeia Ha MexaHndeckor Monenu(8). Mzydyenue )
pacripeiesieHust TEPMOIJIEKTPOHOB IO CKOPOCTH(9)
7 1 |M3ydeHue BA3KOCTH BO3/yXa 2
8 1 |OnpeneneHne OTHOMIEHUS TEIUIOEMKOCTEN BO3yXa 2
9 2 [AccnenoBaHue 3JIEKTPOCTATUUECKOTO OIS METOIOM MOJEIUPOBAHUS 2
10 2 |OnpeneneHne eMKOCTH KOHJIEHCATOpa 2
1 ) M3ydeHue TemnepaTypHOi 3aBUCUMOCTHU COIIPOTUBIICHUSI TPOBOIHUKA U 5
[OJIYyITPOBOJHUKA
12 ) Onpenenenre NOCTOSHHON BPEMEHHM LIEIH, COIEPKAILEN COITPOTUBIIEHUE U )

CMKOCTb




13 2 |OnpeneneHue yaelbHOTO 3apsijia JIEKTPOHA METOJIOM MarHeTpoHa 2
14 ) V3yueHre MarHuTHOM NPOHUIIAEMOCTH (heppOMarHeTHKa OT HalpsKEeHHOCTH )
MarHMTHOTO T0JIS
15 2 [AccnenmoBanue sIBIEHUS PE30HAHCA B AJIEKTPUUYCCKHUX ETIAX 2
16 2 |3amuTa OTYETOB 2
17 3 |3yueHue sBIEHUS JUCIEPCUU CBETA 2
18 3 |Onpenenenue paanyca KpUBU3HBI JIMH3BI C TOMOIIBIO Kosiell HproToHa 2
19 3 VccnenoBanye 3aBUCMMOCTH ITOKAa3aTellsl IPETOMIIEHUS BO3/lyXa OT JAaBJICHUS C )
MOMOIIBbI0 HHTEpPEepoMeTpa
20 3 [MBydeHue siBNEHMIA, OOyCIIOBIEHHBIX AH(paKiueil cBera 2
21 3 |M3ydeHue noisipusalviv CBETa 2
22 3 [MccrenoBaHue XapaKTepUCTHK BaKyyMHOTO ()OTOIJIEMEHTA 2
23 4 |M3y4yeHue CIEKTPOB UCITyCKaHUS 2
24 4 |3ammra OT4ETOB 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonmaenaue CPC

Bun paboTh! 1 conmepkanue 3aaHus

Crincok nureparypsl (¢ yKkazaHUEM
pa3/iesnos, IIaB, CTPaHUL)

Koin-Bo yacos

[loBTOpEHHE TEOPETUUECKON YaCTH
JUCLMILINHBLITOATOTOBKA K TECTUPOBAHUIO,
[MOrOTOBKA K 3K3aMEHY, IIOArOTOBKA

pedepara

CagenbeB 1.B. Kypc obmieit puzuku. T1.
[1.1-5, n-¢.1-44;11.7,1-.49-61;I'm.10-12,11-
$.79-108; I'n.16,m-¢p. 128-132. CaBenbeB
N.B. Kypc o6mieit puzuku. T2.Im.1-11,1-
¢.1-79; IT'm.13-20,m1-¢.88-147.CaBennveB U.B.
Kypc obmieit puzuku. T3. I'1.1-5, n-¢.1-
37;1'1.10,1-¢.66-73 Tpodumona T.1. Kypc
¢usuky. [n.1,m-¢d. 1-4; ITn.2, n-¢. 6-10;
[nTpo.3, m-p.11,15;I'm.4,m-¢. 16-19;1I'n.8, ni-
¢.41-43; I'n.9,n-¢.50-57,59;I'n.11,0-.77-
90,92-95;I'm12,m-11.96-101; I'n.14,11¢h.109-
121;I'm.15,m-¢.122-124,126,127,130,135;
[n.18,1m-¢. 140-143,144-152; T1n.20,1-¢.
162,163;I'm.22,n-¢. 170-174;I'n.23,1-¢. 176-
180,182;Im.25,1-¢. 190-195;1m1.26,1-¢p. 197-
200,202-206; In.27,0-¢. 208.209,212;
[1.28,m-¢. 213-217,219-222; Jletnad A. A.
Kypc ¢usuku. I'n. 1,2,3,6, 7

100

Brimonnenue JOMAIIHETO 3aJaHus 11O
HpaKTI/I‘IeCKOﬁ 4aCTu

JTUCHUILIWHBL IIOATOTOBKA K TCCTUPOBAHHIO,
IIOATIOTOBKA K 9K3aMCHY

UeptoB A.I., BopobbeB A.A. 3agauHuK 1o
¢uzuke. I'n.1, n-¢. 1-4, 6; I['n.2,n-¢. 8,9, 11;
[n.3.0-¢. 13-18; [m.4,0-d. 19; I'n.5.0-¢. 21-
27; I'n.6,n-¢. 30-32, Tn.7,n-¢. 34-37; T'n.8§,
n-¢. 43.44; I'n.9, n-¢. 45,46 ; Guprasnr, E.B.
PyKOBOAICTBO K pEIICHUIO 3a/1a4 10 KypCy
obrmieit Gpusuky.

100

OdopmiieHre 0TYeTa TIO JTA0OPATOPHOI
paboTam, MOArOTOBKA K KOJJIOKBUYMY IO
mabopaTOpHBIM paboTam

1. B.K. I'epacumos, A.E. I'pumikesuy, C.H.
Mopo30B 1 1p. MexaHuka U MOJIEKYJIIpHas
¢duznka. YueOHoe mocodue K BHITTOTHEHUIO
mabopaTopHbIX padot. 2. JI.®. ['maakosa,
A.E. I'puiikeBuy, C.11. Mopo3oB u ap.
DNEKTPUYECTBO U MarHeTH3M. Y4eOHoe
MOCOOME K BBIMOJICHUIO Ta00OPaTOPHBIX
pa6ot. 3. A.E. I'pumkesuy, I'.I1. [Te13un, B.T.

40




PeukasoB u p. Ontuka. YuebHoe nocobue
K BBIMIOJTHEHUIO J1a00OpaTOpHBIX padoT.

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce

Bun

. | paboTsl Kon-Bo
NuuoBanmoHHbIe POPMBI YICOHBIX 3aHATHHA Kparkoe onucanue
(JI, 113, ayJl. 9acoB

JIP)
[IpoBeieHrE 3aHATUN C UCTIOJIB30BAHUEM JIeKnmoHHBII MaTepuan
CHEeMAIN3UPOBAHHON TEXHUKH-KaMepBl, Jlexuuu |nepenaeTcs CTyAeHTaM ¢ 96
[IPOEKTOpa MOMOIBIO KaMePbI

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIOJIb3yeMble B
o0pa3oBaTeJILHOM Npoluecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX I/ICCJ'ICILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHIIIIMHBI. HCT

7. ®oun oueHouHbIX cpencTB (POC) nis npoBeaeHNs: TEKYIIEro KOHTPOJISA
yCIeBaeMOCTH, MPOMEKYTOUYHOM ATTECTAMH 10 UTOraM OCBOCHUS TUCUHUIIIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanme
Bun xonTposs NeNe
pazznenon Kontponupyemas komnetrennus 3Y Hbt (BKTHoUas Texymuii) | saxamuii
JACIMIUTMHEI
OI1IK-3 crtocoOHOCTBIO HCIIOIL30BaTh 0a30BhBIE
MTOJIOYKEHHSI MAaTEMATUKH, €CTECTBEHHBIX,
Bee pasens: TYMaHUTAPHBIX U IKOHOMHYECKHUX HAyK TPH Texymmit 1-30
pEIIeHN COLMATBHBIX U MPo(eCcCHOHATBHBIX 33134 | (KOHTpOJIbHAs paboTa)
Y KPUTHYECKH OICHUTH OCBOCHHBIC TCOPUU H
KOHIICTIIIUH, TPAHUIIBI KX TPUMEHUMOCTH
OI1K-3 crtocoOHOCTBIO HCITOIL30BaThL 0a30BEIE
MTOJIOYKEHUS] MAaTEMATUKH, €CTECTBEHHBIX, Texymuii (3amuTa
Bee pasensi T'YMaHUTAPHBIX U SKOHOMUYECKUX HAYK TIPH OTHeTa 1o 1-263
peIIeHIH COUMANTBHBIX U MPO(eCCHOHANBHBIX 33/1a4 | JJabopaTopHOi paboTe
Y KPUTHYECKH OLIEHUTHh OCBOCHHBIE TEOPUHU U C OIICHKOM)
KOHIICTIIINH, TPAHUIIBI KX IPUMEHUMOCTH
OIIK-3 crmocoOHOCTBIO HCIOJIB30BaTh 0A30BbIE
MOJIOKEHNS MaTeMaTUKH, €CTECTBEHHBIX,
Bee pasges! TYMaHUTAPHBIX U IKOHOMUYECKHUX HAyK TPU [TpomexyTouHbIiH 1-10
pEIIeHUH COMMATBHBIX M MPO(EeCCHOHABHBIX 3a1a4 (’K3aMeH)
Y KPUTHYECKH OIIEHUTHh OCBOCHHBIC TEOPUU U
KOHIICTIIIUH, TPAHUIIBI UX TPUMEHUMOCTH

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bup xonTposns

[Ipouenypsl MpoOBEACHUS U OLICHUBAHUS

Kpurepnn onienuBanus

Texymmii

KoHnTposbHast paboTa IPOBOAUTCS C IIETIbIO

OTIMYHO: PEUTHHT 3a




(KOHTpOJTbHAS MIPOBEPKHU CTETICHH YCBOCHHUS CTY/ICHTAMHU MEPOIIPHUATHE OOJBIIIE UITH
pabora) Martepuaia. [Ipu oneHMBaHUM pe3yabTaToB paBeH 85 %

MEPONPUATHS UCTIONB3YeTCsI OaIbHO-PEUTHHIOBasE (XOPOIIO: peHTHHT 3a
CUCTEeMa OIICHUBAHUS PE3YIbTaTOB yUeOHOM Meponpustue oT 75 % no 84
JESITEIIbHOCTH 00yJaromuxcst (yTBepxaeHa %

npukazoM pekropa ot 24.05.2019 . Ne 179). B |[VnoBneTBOpUTEIHHO: pEUTHHT
KaX/I0OM M3 TPEX CEMECTPOB 3aIUIAHUPOBAHBI 110 JBE [3a Mepomnpustue ot 60 % 1o
KOHTPOJIbHBIE pab0Thl. MakcuManbHbIl O0amn 3a |74 %
KOHTpOJIbHYIO paboty: 10 6amia. BecoBoii HeynoBineTBOpUTENBHO:
ko3¢ dunment: 14. B koHTponbHOM padoTe 5 [pEHTHHT 3a MEPOIIPUATHE
3amanni. 3a kaxkgoe 3amanne Hauncasgercs 0, 1 mmm [menee 60 %
2 6amna: 1 6ami - mpaBUIILHO 3aITUCAHbBI HCXOHBIC
(dhopMyIb (3aJaHUE CICIAHO YaCTUYHO), 2 Oasa -
MOJTy4YeH MPaBUIIbHBINA OTBET (3aJaHKE CIEJIaHO
MOJTHOCTHI0), 0 OaJUIOB - perieHne He
YIOBJIETBOpsieT TpeboBaHmsM Ha 1 nium 2 Gasa.
[TucemenHslii Sk3ameH. Bpems Ha paboty -1,5 gaca.
Bo03MOXXHBI TONOJTHUTENBHBIE BOIPOCHI 110
npeactaBieHHon padote. [Ipu oneHnBannm
PE3YABTATOB MEPOTIPUSTHUS HCIIONB3YETCS OANBHO-
pEUTHHTOBAsI CUCTEMa OIIEHUBAHUS PE3yIbTATOB
yueOHOI esITeTbHOCTH 00yYaromuxcs
(yTBepkaeHa npukazom pekropa ot 24.05.2019 r. Ne
179). IlpoxoxneHne KOHTPOIBLHOTO MEPOIIPUSITHS
MIPOMEKYTOYHOH aTTECTAINH SIBIISETCS
00s13aTeNbHBIM. DK3aMEHAIIMOHHBIN OUIET
COZIEPKUT 5 3aJaHUM: 2 TEOPETUUECKUX 3aIaHUs, 2
3aJ]a4¥ U BOIIPOC MO METOJIMKE 00pabOTKH
OTnu4HO: BEeIMYMHA
AKCTIEPUMEHTAJIBbHBIX JAHHBIX. 32 KaXI10€ o
peiiTHra 00y4aromerocs 1no
MOJTHOCTHIO ¥ MPABUIIHHO BBIMIOJIHEHHOE 331aHHE o
nucuunie 85 % u 6onee
craButcs 8 6amio. Kaxxmoe 3amanue, Kak mpaBuiio, N
. XOpo1110: BeIMYNHA PEUTHHTA
uMeeT 4 TIOAMYHKTA, KaX/IbIi U3 KOTOPBIX
oOyyarorierocs 1mo
OLIEHHBAETCS OTAEIBHO B 2 Oayuta: 1 6ayul - 3amanue o 0
ncuuiuiae ot 75 % no 84 %
. | choemano yacTHYHO (MPaBUIIBHO 3aITUCAHBI TOJIBKO
[TpomexyTouHbIN YIIOBIIETBOPUTENHHO:
UCXOJHBIC (POPMYJTBI, IMEIOTCS HEJIOYCTHI B .
(?K3aMeH) BEJIMYMHA PEUTHHTa

dbopmynupoBKax), 2 Oanna - 3aJjaHie CIEIaHO
MTOJIHOCTHIO (TIOTyUYeH MPaBUIILHBIN OTBET,
MPUCYTCTBYIOT TOYHBIE (OPMYITHUPOBKH). buer
COZIEPKUT 5 3aJaHUM: 2 TEOPETUUECKUX 3aIaHUs, 2
3aJlaud ¥ BOIIPOC MO0 METOIMKE 00paboTKu
AKCIIEPUMEHTAIBHBIX TAHHBIX. 32 KaXKI0€
MOJIHOCTBIO Y MPABUIIBHO BHITIOJIHEHHOE 33JI1aHUE
craButcs 8 6amio. Kaxxmoe 3amanue, kKak mpaBuiio,
uMeeT 4 TIOAMYHKTA, KaX/IbIi U3 KOTOPBIX
OLIEHUBAETCS OTAEIBHO B 2 Oajura: 2 Oayuia -
3a/laHue CIeTIaHO MOTHOCTHIO (MTOTydeH
MPaBUJILHBIN OTBET, TPUCYTCTBYIOT TOUHBIE
dbopmynrpoBkn); 1 6amn - 3a1anue cieaaHo
YaCTUYHO (MTPaBUIILHO 3aITUCAHBI TOJIBKO UCXOIHBIC
(b opMyIbl, IMEIOTCSI HEJIOYETHI B (POPMYITHPOBKAX);
0 GamnoB - 3a/1aHUE BBINOJIHEHO HEBEPHO (0J{HA WU
OoJiee UCXOTHBIX (POPMYIT 3aMKCaHbI HEBEPHO,
MMEIOTCS OIUOKH B (POPMYITUPOBKAX).

00yJaromierocs mo
nucauiuiae ot 60 % 1o 74 %
HeynoBneTBOpUTENIBHO:
BEJINYMHA PEUTHHIA
00yJaromerocs mo
ncuuiniiae mesee 60 %

Texymuii (3amura
oT4yera 1o
n1abopaTopHOM

OTtuyeT no 1abopaTopHOI paboTe caeTcs CTyICHTOM
MIOCJIE BHITIOJTHEHHS U3MEPEHUN U pacueTa

OTnu4HO: pEeUTHHT 3a
MEpONpUsATHE OOJbIIE WIH

HGO6XO)II/IMI>IX BCJIMYMH. HpI/I OLICHUBAHUU

paseH 85 %




paboTe ¢ OIICHKOH) | pe3yabTaToOB MEPONPHUSATHS UCTIONB3YeTCs OAIBHO- |XOPOIIO: PSUTHHT 3a
PEUTHHIOBAs CHCTEMA OLIEHUBAHMS PE3YyJbTaTOB [MeponpusTue ot 75 % no 84

y4€OHO! JAEATENBHOCTH 00yJaroIuXxcs %
(yrBepxkaeHa npukazoM pektopa ot 24.05.2019 1. Ne[VnoBneTBOPUTEIBHO: PEUTHHT
179). B xaxxa0M U3 Tpex CEMECTPOB 3a meponpusitue ot 60 % 1o

3arIaHUPOBaHbI IO ceMb J1a00paTOpHBIX padoT, no (74 %
KOTOPBIM CIIAIOTCSL OTYEThl. MakcHUMalbHBINH Oait 3a|HeynoBineTBopuTeabHO:
3amuTy otdyeta: 4 6anna. BecoBoit ko3 GUIIMEHT: [pEUTHUHT 32 MEPOTIPUITHE
3. Iopsinox Hauncnenus 6ammos. Otuer cian B (Menee 60 %
CPOK, 0(hOpPMIIEH MOTHOCTHIO, HE COJAEPIKHUT OIITMOOK
- 4 6amra. OT4eT CAaH B CPOK, UMEIOTCS HEZIOUYETHI B
0ohOpMIIEHNY WJIH HCTIPABIICHHBIE TPYObIe OIMNOKH -
3 6amna. OTyeT caH HE B CPOK WIIM BBITIOJTHEH
YaCTHUYHO, BOBMOXKHO HAaJIM4YKE OINUOOK, HE
MEHSIOIMX CYIIeCTBa (PU3NYECKOI MPOoOIeMBI - 2
6amna. OT4er caH nocjae OKOHYaHUS CpoKa
TEOPETUYECKOTO 00YUEeHHUs JTUOO B OTUETE UMEIOTCS
rpyObIe OmMOKH, MEHSIONNE (PU3UIECKYIO CYTh
npo6iemsl - 1 6amt. Ilo xenaHuio CTyaeHTa OTYET C
rpyOBIMH OIIMOKaMU MOYKHO 10paboTaTh, HO HE
6onee 1 pasa.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bug KOHTPOJISA Tunossie KOHTPOJIBHBIC 3aIaHUA

[IprMepbl TeOpPETUYECKUX BOIIPOCOB.

1. DrneMeHThl KHHEMAaTUKU MaTepUaIbHON TOYKU: CUCTEMa OTCYeTa, MyTh,
nepemenienue. [lonsTre cpennelt ¥ MTHOBEHHOU CKOPOCTH.

2. MOMEHT CUJIbl, MOMEHT UHEPLIUU TEJIa, MOMEHT UMITYJIbca. OCHOBHOM 3aKOH
TMHAMHKHU BPalaTeIbHOTO BUKECHHUS.

3. I[loreHuunanbHOe nose. I'paaueHT noTeHManbHOM 3Heprun. CBA3b CUIIBI U
MOTEHI[UATBHON YHEPTUH.

4. Meton BekTopHO# nuarpammel. CioxeHue koiedanuii. buenusi.

5. Bonnossie mporecchl. [Ipunnmn cynepnosutuu. [ pynmnosas ckopocTb.
WNuTtepdepenius BoaH. CTosure BOJIHBL. 3BYKOBBIE BOMHBL DddexT Jomiepa B
AKyCTHKE.

6. Lupkynsiiys BEKTOpa HaIPSPKEHHOCTH AIEKTPOCTAaTUYECKOTO MOJIS.
[loTenmua.

7. YciioBHs Ha TPAaHULE pa3jiesia IByX AUJIEKTPUUECKUX CPEI.

8. DneKkTpuyecKuil TOK, CHJIa U INIOTHOCTh TOKa.

9. 3akon Amnepa. BzaumopeiicTBue napauieIbHbIX TOKOB. MarHuTHOE MOJIe
NBUKYIIIETOCS 3apsijia.

10. 3axon ®apases U €ro BbIBOJI U3 3aKOHA COXPAHEHMsI SHEPTUU.

11. ITosockl paBHOTO HaKJIOHA U PABHOM TOJIIIUHBI.

12. Tonsipuzaiusi cBeTa NMPU OTPAXKEHUHU U TIPEITIOMIICHUH HA TPAHUIIE ABYX
TTUDIIEKTPUKOB.

13. 3axons! Credana - bonbimana u cmemenus Buna. @opmynsl Panes -
J>xuHca u I1nanka.

14. JInneH4aTeIil CIEKTP aToMa BOJIOPO/IA.

15. TTpoxoskiIeHre YacTHUIIbl CKBO3b IMOTEHITMATbHBIN Oapbep. TyHHEIbHBIN

b dekr.

[Ipumepsl 3a1a4 1151 KOHTPOJIBHOM pabOTHI

1.Touka BMXKETCS B INIOCKOCTH XY 1O 3akoHy X=3t,y=3t(1-t/2). Onpenenuts
KOOpJIMHATY Y TOYKH B MOMEHT, KOrjia e€ X KoopiuHaTa paBHa 6 M. Haiitu
MOJyJIb CKOPOCTH M TaHI'€HIIMAJIbHOE YCKOPEHUE B MOMEHT BpeMeHU t=2c. OTBeT
3aMyIInTe B MOPSJIKE MTOCTAHOBKH BOIPOCA.

Texymmii
(koHTpOJBHASA paboTa)




2.3aBHCUMOCTB MPOMIEHHOTO TEJIOM IIYTH OT BPEMEHHU UMEET BUA S=2t-
3t"2+4t73. Macca tena 1kr. HailTu cuiny, IeCTBYIONTYIO Ha TEJIO B KOHIIE BTOPOU
CEKYH/[IbI IBHKeHUsI. ONpeIeNnTh, B KAKOM MOMEHT BPEMEHHU CHUJIA,
neiicTByIoIIas Ha TeJO, paBHA HYIIO.

3.Ban paguyca R=0,1 m Bpaiaercs Tak, 4To €ro CKOpOCTbh MEHSETCS 10 3aKOHY
w=5t-t"2 (pan/c). HaiiTu moiHOE yCKOpEHHE TOUEK MOBEPXHOCTH Bajla B MOMEHT
BpeMeHH t=1c.

4. Jluametp nucka 20 cm, macca 800 r. OnpeaenuTe MOMEHT HHEPIIUU JUCKA
OTHOCHUTEJIBHO OCH, IIPOXOASILIEH Yepe3 CEPENNHY OTHOTO U3 PaJyCcoB
MEePIEeHIUKYISIPHO TUIOCKOCTH JTUCKA.

5.Teno maccoit m1=2 Kr ABMXKeTCs CO CKOPOCTHIO V1=3 M/C 1 HAarOHSAET TEJI0
Maccoi T2=8 KI, ABMXKYIIEeecs Co CKOpocThio v2=1 M/c. Cuuras ynap
[IEHTPaJIbHBIM, HAUTH cKO—pocTH ul 1 u2 Tex nocie yaapa, eclid yaap
HEYIPYTU.

6.11ynst Mmaccoii m, JieTsias ¢ TOPU30HTAIBHOM CKOPOCTBIO V, MOMAIAET B MEILIOK
C IIECKOM Maccoi M, BUCSAIIUI Ha JJIMHHOW HUTH, U 3aCTPEBAET B HEM.
OmnpenenuTsb A0JII0 KUHETHUECKON YHEPTUH, U3PACXOI0OBAHHON Ha MPOOHBAaHNE
Mecka.

7.Yenosek, cTosuuii Ha ckambe JKyKOBCKOT0, BpallaroIIencs ¢ MpeHeOpekuMo
MaJIbIM TPEHHEM: a) JIOBUT JICTAIUNA M4, 0) Opocaer Msad. CKOpOCTH Msua U
OpUEHTAINH TUHUH IBIKEHUS Msiua OTHOCUTEIIBHO YeJIOBEKa B 000UX CIydasx
oauHaKoBbl. CpaBHUTH YTIIOBBIE CKOPOCTH, PHUOOpETaeMble CKaMbeil, B 000X
ciIyqasix.

8.BHyTpeHHsIs1 sHEprusi HEKOToporo raza 55 M/, mpuyeM Ha 100 SHEPrUn
BpaIlaTeIbHOrO ABMKeHUs npuxoautcs 22 MJ{x. CkoabKo aTOMOB B MOJIEKYJIE
magHOTO ra3a’?

9.HarpeBaHue ra3za conmpoBOXKIaeTCs: a)pacimmupernuem; 0)cxarneMm. CpaBHUTH
TEIIOEMKOCTH ISl K¥KJI0TO U3 MPOLIECCOB C TETJIOEMKOCTBIO MTPH NMOCTOSHHOM
o0beMe.

10.Toueunslii 3apsiJ  HAXOAUTCS B LIEHTPE TOHKOTO KOJIbIIa paauyca R, mo
KOTOPOMY PaBHOMEPHO pacipeAcieH 3apsa -q. Haltu Moaynp Hanpss>KeHHOCTH
AIIEKTPUYECKOTO TOJISl HA OCH KOJIbIIa B TOYKE, OTCTOSIICH OT LIEHTpa KoJblia Ha
[PACCTOSIHUM X.

KonTposisabie padoThl.pdf

IIpomesxyTOUHBIM
(9K3aMeH)

THUII0BOM DK3aMEHAMOHHBINA OMIIET

1. aiiTe onpeaeneHs NOHATUAM U 3aIUIIUTE (HOPMYIUPOBKH 3aKOHOB: «3aKOH
buo-Casapa-Jlamnacay, «IIpaBuio neBoit pykn», «Hanpss>keHHOCTh MarHUTHOTO
oy, «lIpasuno Jlenna».

2. JlaiiTe onpenenenns NOHATUAM U 3alUIINTE (OPMYIUPOBKU 3aKOHOB:
«OnTrueckas och Kpuctaiuiay, «UepHoe Tenoy», «3akoH Kupxroda», « ekt
KomnTonay.

3. IIpoBoOUHBINH KOHTYP B (hOpMe MPABUIBHOTO TPEYTOIBHUKA CO CTOPOHOU
a=53 cM HaXOIUTCS B MATHUTHOM noJjie nHaykuend B=23 mTin. MarautHoe nose
HAIPaBJIEHO NEPIEHIUKYIAPHO INIOCKOCTH, B KOTOPOH JIEKHUT KOHTYD.

a) Beruncnure miomans koutypa? Otset npuBeaute B CU. Jlomyctumas
OrpemHOCTh 1%.

0) Beruncnute 31eKTpUYeCKOe COPOTUBIIEHNE KOHTYpA, €CJI OH CJeNIaH U3
MeTajula ¢ yAeIbHbIM conpotusieHueM 31 Mk Om--Mm. Ilnomans nonepeyHoro
CEYEHUsI MPOBOJIOKH, U3 KOTOPOU cenaH KOHTYp, paBHa 4,5 MM22. OTBET
npusenute B CU. Jlomyctumas norpemHocts 1%.

B) Kakoe komu4ecTBO AleKTpUUecTBa MPOUIET Yepe3 HEKOTOPOE CEUCHHE
POBOIHUKA TIpH 1e(hopManuy KOHTYpa B OKpYHOCTh? OTBET MpUBEIUTE B
MKi1. Jlomyctumas norpemHocts 1%.

4. lcTOYHMK B MOHOXPOMAaTHUYECKOM ITy4Ke MapaljIesIbHbIX JTydeil 3a BpeMs
At=8,3-[(10)"(-4) ¢ u3nyuaer N=7,3-[10]"14 poToHoB. JIyun nagarot no
HOpMaJIM Ha TUTONIAJIKY IUTONIa b0 S=8,5 [[cM)2 1 co31aroT JIaBIcHHe




P=8,3-[(10)"(-5) ITa. ITpu a3Tom 3% ¢hoToHOB OTpaxkaercs, a 97% mnormomiaercs.
a) Onpenenute JJIMHY BOJIHBI U3TydeHUsl. OTBET BBIPA3UTE B HM.

6) Onpenenure N3MEHEHNE UMITYJIbCAa OTPAKEHHOTO OT MOBEPXHOCTH (POTOHA.
OTBeT BBIpa3nuTe B KI' M C.

B) Bbruncnure MomHocTh uCTOUHKKA. OTBET BhIpa3zuTe B BT.

r) Onpenenure maccy poroHa. OTBET BbIpa3uTe B KI.

5. Ilepen Bamu 3KCIIEpUMEHTANIbHBIE JaHHBIE U3MEPEHUS 3a/1€P>KUBAOILIETO
HaNpsDKEHUS [T pa3IndHbIX JJIUH BOJIH.

JlmuHa BomHbI cBeTa, HM 470 490 520 530 560 610 650

3anepxuBarolee Hanpsbkenue, B 1,236 1,129 0,977 0,938 0,808 0,625 0,505
a) Paccumraiite yacToTy cBETa, COOTBETCTBYIOIIYIO JUIMHE BOJIHBI 470 HM.

6) Onpenenure KOOPAUHATHI CPeTHEH TOUKH JUII MOCTPOEHUs rpaduka B
KOOpAMHaTax (3a7iepKUBaroliee HallpsbKeHUe - yacToTa cBeta). B orBere
NIPUBEIUTE CPEAHEE 3HAYECHUE 3aJI€P/KNUBAIOLLETO HANPSHKEHNUS.

B) [TocTpoiiTe rpaduk 3aBUCUMOCTH 331€pKUBAIOIIETO HAIPSYKEHHUS OT YaCTOTHI.
[To rpaduky paccunraiiTe BeauuuHy padoThl Beixona. [IpuBenure ee B oTBeTe B
HB.

r) Paccuuraiite no rpaduky 3HaueHne nocrosHHoi Ilnanka.
JK3amMeHaIoHHoe 3aianue.pdf

Criicoxk J1abopaTopHBIX paOdOT MPUBECH B MTOCOOUSIX:

1) ®usuka. OnTuka : yued. mocobue K BHIMOTHEHUIO J1a0. padot / A. E.
['pumikeBny u ap.; mox pex. JI. @. I'maakooii ; FOx.-Ypaur. roc. yu-1, Kad. OO0m1.
u Teoper. pusuka ; KOVpI'Y. — Pexum ngocrymna:
https://physics.susu.ru/data/mechanics.pdf

Texymuii (3amura  |2) ®usnka. DIEKTPHUUESCTBO U MAarHETU3M : y4eO. MOCOOHe K BBITIOJHEHHUIO J1a0.

oTueTa 1o pab6ot / JI. @. I'magkosa u jap.; mox pen. A. E. I'pumikesuua ; FOx.-Ypadn. roc. yH-
nabopaTtopHoii padore c|t, Kad. O0m1. u reopet. pusnka ; OYpI'Y. — Pesxxum nocryna:
OIICHKOI1) https://physics.susu.ru/data/electr.pdf

3) Mexanuka u MoJekyispHas pusnka [Tekct] : yueb. mocobue K BBHIITOJIHCHHIO
na6. pador / B. K. I'epacumos u ap.; mox pex. B. I1. beckauxko ; FOx.-Ypan. roc.
yH-T, Kad. O6m1. 1 Teopert. puszuka ; FOYpl'Y. — Pexxum noctyma:
https://physics.susu.ru/data/optics.pdf

KoHTpospHBIE BOPOCHI K TabopaTopHbIM.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUue TUCIUIIIMHBI

IleyaTHasi yueGHO-MeTOAUYECKASI JOKYMEHTALMSA
@) ocHOBHAs TUMeEPamypa:
1. Yeptos, A. I. 3anaunuk no ¢usuke Tekct yueOHOE TocoOue ams
BTY30B A. I'. UepToB, A. A. BopoOneB. - 8-¢ u3., nepepad. u goi. - M.: Ouzmariur,
2008. - 640 c. u.

6) OononHumMenbHas IUmepamypa:
1. JHernad, A. A. Kypc puzuku Yueb. mocodue st BTy30B. - 2-€ U3.,
ucnp. u jo1. - M.: Beicias mkona, 2000. - 717,[1] c. ui.

6) ome4yecnmeeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ()ucuunﬂuHe, umerouiuecs 6 oubnuomexe:

2) Memoouueckue YKazanusl 01 CmyOeHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. B.K. I'epacumos, A.E. I'pumikeBuu, C.1 . Mopo30B u 1p. Mexanuka u
MoOJIeKyJIsipHas (pu3uka. yaeOHOe T0CcOOre K BHITOJTHCHHIO JTA0OPATOPHBIX PadoT.
[Tox penakiueit B.I1. beckauko/ Yensiounck, U3a-so FOYpI'Y, 2008.




2. A.E. I'pumkeBuy, ['II. ITe13un, B.I". Peukanos, A.E. UynakoB Onruka.
VYyebHoe mocobdue K BHIMOIHEHUIO JaboparopHbix padot. [lox pepakuueii B.I1.
beckauko/ Yensounck, U3n-so FOYpI'Y, 2016.

3.  A.®.T'nagxosa, A.E. I'pumikesuy, C.11. Mopo3zos, T.H. XomeHnko u ap.
DJEKTPUIECTBO U MarHETU3M. Y 4eOHOE MOCOOHE K BHITIOTHEHUIO JTa00PaTOPHBIX
pa6or. [Ton nenakmueit A.E. I'pumkeBuya/ Yensounck, Uza-so FHOYpI'Y, 2010.

U3 HUX.: yueOHO-memoouyeckoe obecneyerue camocmosimenbHol pabonul
cmyoenma.

4. B.K.I'epacumos, A.E. ['pumkeBuu, C.1 1. Mopo3oB u 1p. Mexanuka u
MOJICKYJIsipHast pu3nka. yueOHOe MocoOre K BBITOJIHEHUIO TJa00paTOPHBIX PabdoT.
[Tox penakiueit B.I1. beckauko/ Yensounck, U3a-so FOYpI'Y, 2008.

5. A.E. I'pumikeBuy, ['Il. ITe3un, B.I. Peukanos, A.E. Uynako OnrTuka.
VYyebHoe mocobue K BHIMOIHEHUIO JaboparopHbix padot. [lox pepakuueii B.I1.
beckauko/ Yensounck, M3n-so FOYpI'Y, 2016.

6. H.®.T'nagxosa, A.E. I'pumikeBuy, C.11. Mopo3zos, T.H. XomeHnko u ap.
DJEKTPUIECTBO U MarHETU3M. Y 4eOHOE MOCOOHE K BHITIOTHEHUIO JTa00OPaTOPHBIX
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