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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:(hOPMBI, TEXHOJIOTHUH OPTaHU3ALUN
CaMOCTOSITENIBHOM pa0OThI; BUJIBI, (DOPMBI KOHTPOJIS
yCIIEBAEMOCTH B BY3€.

YMETh:CUCTEMHO aHAJIM3UPOBATh, 000011aTh

nHdopmaruio, GopMyJIUpOBaTh MEJN U

OK-8 crnocoOHOCTBIO K CaMOOpPIaHU3aluU U CaMOCTOSITEJIbHO HAXOAUTD ITyTH UX TOCTHKEHUS;
camMo00pa30BaHHIO MCTIONB30BATh B 00pa30BaTeIbHOM IIpoIiecce

[pa3Ho0Opa3HbIe PECypCHI.

BitaieTb:HaBBIKAMU COCTABIICHUS
[PE3yABTaTOOPUEHTUPOBAHHBIX TUIAHOB-TPaUKOB
BBITOJIHEHHS PA3JIMYHBIX BUI0B Y4eOHOU pabOThI;
Ccroco0aMu CaMOKOHTPOJIS,, CAMOAHAJIM3A.

3HaTh:0CHOBHEBIE ITOJIOKEHHUSI COBPEMEHHOU
OTIK-1 cnoco6HOCTHIO aHAM3HPOBATH (u3HuecKie |PH3NICCKON KaPTHHBI MHPA.

SBJICHUSI U TIPOIIECCHI, IPUMEHSTh 'YMETh:MCIIOJIb30BATh 3HAHUSI OCHOBHBIX
COOTBETCTBYIOIIMI MaTeMaTHYeCKHi anmapar ais  (pU3HnuecKux TEOPHi Ui PEelIeHNs] BOSHUKAIOINX
dbopmanuzaiuu u pemeHus: npodecCuoHANbHBIX  |hU3NYECKUX 3aa4.

3aJ1a4 Bnanets:MeTomamu npoBeaeHus (GU3NIeCKUX
U3MEPEHUMN.

3. Mecro nucuuniunnbl B ctpykrype OII BO

[lepeueHb npeANIECTBYIOMNX AUCIUTUINH, [lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB PabOT yueOHOro IjiaHa BUJIOB paboT

b5.1.05.01 AnreGpa u reomeTpus,

b.1.05.02 MaremMaTnuecKkuii aHaIu3 He npenycmorpentr

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPpY OCBOCHUH JJAHHOUN AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YJbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUTLINH:




Jucnuminna

TpeboBanus

b.1.05.01 Anre6pa u reomeTpust

3HaeT: METO/bl PELIEHUS PUKIAIHBIX 3a/1a4 YMEeET:
peoOpa3oBbIBaTh aaredpanyecKkue BhIPaKEHHS
lMeeT npakTUYECKUIA ONBIT: IPUMEHEHUS
anredpandeckux ypaBHEHHH MPH pelieHnn
KOHKPETHBIX IPUKJIATHBIX 33134

b.1.05.02 MaremMaTnuecKkuii aHaJIu3

3HaeT: CroCcoObI MPOBEECHUS MAaTEMaTHUECKOTO
aHaJIN3a YMEET: MPUMEHATh MaTeMaTu4e CKUN
arrapar K KOHKpeTHbIM 3a7adam Mmeer
MPAKTUYECKUI ONBIT: B PEIICHUH 3a]1a4
MaTeMaTU4eCKOTO aHaJIn3a

4. O0béM 1 BUABI YUeOHOI padoOTHI

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

Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yueonoii padoret 4acoB Homep cemectpa
2 3
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 432 216 216
Ayoumopnvie 3aHAmus: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTui (I13) 43 24 24
Jlabopartopusbie pabotsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
[ToaroToBka Kk sK3aMeHy 60 30 30
[TonroroBka K KOHTPOJIBHBIM paboTaM 100 50 50
OTI{I;[;)SEOTOBKa K JJabopaTopHBIM paboTaM U oopMIeHUE 20 40 40
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, SK3aMeH ) - JK3aMEH 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

No HaneHoBaHIe pasienos AMCIHTHHEI OObeM ayTUTOPHBIX 3aHATHI 110 BUJIaM B Yacax
pazzaena Bcero JI 113 JIP
1  |MexaHuka U TepMOAMHAMUKA 64 32 16 16
2 |9nexTpoMarHeTusM 64 32 16 16
3 |OnTuka 36 16 8 12
4 |OCcHOBBI CTPOEHHUSI MaTEpUU 28 16 8 4
5.1. JIleknun
Ne Ne Kox-
rexuuulpasena HaumeHnoBaHMe nim KpaTKoe coepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1  |bazoBbie nousTHS GU3HKHA. OCHOBHBIC MOHATHS KHHEMATHKH. 2
2 1  [KmHemaruka MocTynaresbHOrO M BPaIlaTeIbHOTO JABHKCHMUS. 2
3 1  |Kunematuka ciiokHOro nBuxkeHus, nepexoa mexay CO. 2




4 1 B3anmoneiictBud. J[uHamuka noctynarenbHOro Asuxenuss MT. 2
5 1 |Mexanuueckas cucreMa. J[MHaMHKa MOCTYNATEIbHOTO JBUKEHUS CUCTEMBI. 2
6 1 |[luHamuKa BpamareiabHOro ABMKEHHs cucTeMbl. CBOOOIHBIE OCH. 2
7 1 /lunamuka BpamiarenbHoro Asvkenus TT, Bpamienue Bokpyr ocu. )
['MPOCKONMYECKUE CUJIBL.
8 1 |[KontponwHast pabora | 1. 2
9 1 Mexanndeckasi paboTa, KWHETUYEeCKasi U NOTEHIIMAIbHAsl SHEPTUs. 3aKOH )
COXpaHEHUsI MeXaHn4eCcKou sHeprun s MT.
10 1 KuneTndeckas sHEpIrusi MeXaHn4ecKkol cuctemel. Teopema Kennra. )
KuHetndeckast 3HEprusi BpallaTeJIbHOTO ABH)KECHUS.
1 1 Mexanuueckoe paBHoBecue. [lepexon kK paBHOBECHIO: penakcalus, KoiueOaHusl. )
["apmoHnUeckue koneOaHus.
12 1 |OcHOBHBIEC NOHATHS TEPMOJIMHAMUKH, IEPBOE HAYAJIO TEPMOJUHAMUKHY. 2
13 1 MonekynspHo-KMHeTHUYECKas Teopusi. Pacnipenenenus Maxkcsenna, bonsiimana. )
'YpaBHEHHE COCTOSHUS UACATIBHOTO ra3a.
[IprMeHeHne nepBoro Hayaia TEpMOIMHAMUKH K IIpolieccaM B rasax,
14 1 |remmoemKkocTh. AfquabaTHueckuii mpoiecc, KpyroBbie Mporecchl. TernoBbie 2
MAaII1HBbI.
15 1 DHTPOIUs, BTOPOE Hayajao TepMoinHaMuKu. OOpaTuMble 1 HeOOpaTuMbIie )
MPOLIECCHI.
16 1  [KonTponwpHas pabora 1 2. 2
17 ) DIIEKTPOCTATUYECKOE B3AMMOAEHCTBHE. DIEKTPUUYECKOE TI0JIE U €TO )
XapaKTEPUCTUKH.
18 2 |Teopema ['aycca n ee mpuMeHEHHUE K pacyeTy MOJIEH. 2
19 2 |[loTeHuMan v pa3HOCTh MOTECHIIUATIOB. 2
20 2 |[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM MOJIE. 2
21 2 |[IM2IEKTPUKH B 3JEKTPOCTATUIECKOM II0JIE. 2
22 2 |9Heprusi CUCTEMBI 3apsAJI0B U SHEPTHUS SIEKTPUUECKOTO MOJIS. 2
23 2 |3aKoHBI IOCTOSIHHOTO TOKA. 2
24 2 |KonrponbsHas pabora 1 3. 2
25 2 |Mar"auTHOE MOJIE U €r0 XapaKTEPUCTHKHU. 2
26 2 |[leficTBME MarHUTHOTO TOJIsl HA MPOBOJHUKH C TOKOM U ABMOKYIIIMECS 3apsi/ibl. 2
27 2 |upkynsuuys v MOTOK BEKTOpa MAarHUTHOM MHIYKIIMU B BaKyyMe. 2
28 2 |MarguTHbIe CBOMCTBA BEIIECTBA. 2
29 2 [DnexTpoMarHuTHas MHIYKIUS. 2
30 2 |Cucrema ypaBHeHu MakcBena. 2
31 2 |KonneHcaTop M KaTylIka B 3JIeKTpHUUecKkux Hemnsax. KomedareabHbIN KOHTYP. 2
32 2 |KontponwHas pabora 2 1. 2
33 3 |BonHbl. YpaBHEHHE BOIHBI. DJIEKTPO MarHUTHbIE BOIHBI. CBoiicTBa OMB. 2
34 3 |[KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh BOJIH, HHTEP(EPEHIMS CBETA. 2
35 3 |dudpakmus cBera, mpuniun [ roiireHca-OpeHens. 2
36 3  |dudpakmumonnas pemerka, mudpakius peHTTEHOBCKHUX JTyUeH. 2
37 3 |[lonspuzamus cBeTa. 2
38 3 |TemnoBoe uznmyuyenue. KBanr cBera. 2
39 3 |KBaHTOBas ONTHKA. 2
40 3 |KonrtponwHas pabora 2 2. 2
41 4 |Crpoenue atoma. Teopus bopa. 2
42 4 ['nnore3a ne bpoiis, ONbITHOE MOATBEPKACHUE TUITOTE3BI e bpoiiss. ’
KoprycKynsipHO-BOJIHOBOM JTyaTu3M.
43 4  |BonnoBoil maket. @a3oBas ¥ rpynmnoas ckopocTb. COOTHOIIEHHE 2




HeonpeneneHHocTH [ eif3enOepra.
44 4 |BomnoBas ¢pyHkuus. YpasHenue llpenunrepa. TyHHenbHBINA 2P QEKT. 2
45 4  [JacTtuna B HOTEHIIMAIBLHOH sIMe. ATOM B KBAHTOBOM MEXAHUKE. 2
46 4  [Pa3mep, cOCTaB U 3apsj sapa, 1e(PeKT MacChl ¥ SHEPTHS CBS3H. 2
47 4  |PaanoakTUBHOE U3JIYYEHHUE U €T0 BUJIbI, PEAKIIUU JEICHUS SApa. 2
48 4  |KontposbHas padota 2 3. 2
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koin-Bo
sansTnslpasiena HanmeHnoBaHMe Wi KpaTKOe COAEP:KaHNE MPAKTUUECKOTO 3aHATHS, CEMUHApa HACOB
1 Kunemaruka nmocTynaTeabHOrO U BpaIaTeIbHOTO JIBUKEHUS. 2

KunemaTnka cJIOKHOTO JABUXXCHUS.

I[I/IHaMI/IKa MOCTYyNnarCJIbHOTO JABUKCHUS.

I[I/IHaMI/IKa BpamarCJIbHOTO JIBUKCHMUS.

PaboTa, MOIIIHOCTb, YHEPTHUS.

3akoHbl coxpanenus. Konebanusi.

OCHOBEI TCPMOAVHAMUKHN U MOJICKYJIIPHO-KMHCTUYCCKAs TCOPUI.

TennoBwie MalllMHBI, H€06paTI/IMBIe MMpOoucCCChI.

MeToabl pacueTa HampsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora nepeMeIeHus 3aps/ia B JIEKTPOCTATHYECKOM ITOJIE.

JIMBIEKTPUKU 1 IPOBOAHUKH. DIEKTPOEMKOCTh. KOHAEHCaTOpHI.

3aKOHBI TIOCTOSHHOTO TOKA.

3akoH buo-Casapa-Jlamnaca. Cuiiel, 4€CTBYIOIINE B MArHUTHOM I10JI€

MaruuTHbIN noToK. Pabora mo NEPCMCIICHUIO ITPOBOJAHHUKOB B MAIrHUTHOM II10JIC.

9JI€KTpOMaFHI/ITHa$I HWHIOYKIUA.

Konebanus B QJICKTPHUYCCKUX LCILAX.

Bonusl. UaTepdepennus cera.

Jludpakmus cera.

SlelalalalmlnIn|=slelc|x|o|v|s|w o~

[Tosipusanus ceera.
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20 TermoBoe uznyuenue. @oroaddexrt. J[apneHue cpera.

21 Teopus bopa aroma Bogopoga. OnTuyeckue CueKTphl.

22 Dopmyna ne-bpoiins. [Tpuniun HeonpenenenHoctu [ eitzendepra.

23 Ypasuenue llpenunrepa. Yactuna B noteHManbHOU sime. TyHHENbHbIN QD hEKT.
24 Crpoenue simpa. SnepHble peakiyu.

5.3. JIaboparopHbie padoThI

Ko-
Ne Ne .
HaunmeHoBaHMe MK KpaTKoe cosiepkaHue 1a0opaTopHON paboThI BO
3aHATHUA[pa3ena
4acoB
BBoaHOE 3aHATHE: TOTPEIIHOCTH, TOCTPOEHUE U 00paboTKa rpaduIecKux
1 1  [3aBucumocreil. OnieHKa ciy4yaliHOW MOTPEIIHOCTH U JOBEPUTENIBHON BEPOSTHOCTH| 2
[PSAMBIX U3MEPEHUI
2 1 |M3ydeHue 3akoHA COXpaHEHUS UMITYJIbCa 2
l3yueHne 3aKkoHa TMHAMUKHU BpalaTesbHoro aBrmxeHus(3). Onpenenenue
3 1  |momeHnTa unepruu aucka. [Iposepka reopemsr llITeiinepa(4). Onpenenenue 2
MOMEHTA HHEPLIMU TEJIA, CKATHIBAIOLIETOCS C HAKIIOHHON IIOCKOCTH(S)
4 1 V3yueHne 3akoHa COXpaHEeHUs MOMeHTa uMmIynbsca(6). OnpeneneHue yCKOpeHHs )

CBOOOHOTO TAJIEHHUS C TIOMOIIBI0 00OPOTHOTO U MAaTEMATHYE€CKOTO MasiTHUKOB(7)




5 1 [3amuTa oTueToB 2
6 1 M3yuenue pacrpenenenust Makcseiia Ha MmexaHndeckoil monenu(8). zyuenue )
pacrpeesieHust TEPMOIJIEKTPOHOB IO CKOPOCTH(9)
7 1 [M3ydeHue BSI3KOCTH BO31yXa 2
8 1  |OnpeneneHue OTHOIICHHS TETUIOEMKOCTEH BO3TyXa 2
9 2 |MccnenoBaHue IEKTPOCTATHUECKOTO MOJII METOAOM MOZAEINPOBAHUS 2
10 2 |OmnpeneneHne eMKOCTH KOHIEHCATOpa 2
1 ’ M3yueHue TemreparypHoOi 3aBUCUMOCTH CONTPOTUBIIEHUS] TPOBOAHUKA U )
[OJTyTIPOBOAHUKA
12 ) Onpenenenre NOCTOSTHHON BPEMEHHM LIEIH, COZIEprKalllel COITPOTUBIIEHUE U )
€MKOCTb
13 2 |OnpeneneHue yielbHOTO 3apsjia IEKTPOHAa METOJOM MarHeTpoHa 2
14 5 V3ydyeHre MarHUTHOM MPOHULIAEMOCTH (peppOMarHeTka OT HalPsHKEHHOCTH 5
MarHUTHOTO TIOJIS
15 2 [AccnenoBaHue sIBIE€HUS PE30HAHCA B AJIEKTPUUECKHUX LETAX 2
16 2 |3ammra OTYETOB 2
17 3 |3yuyeHue sIBIEHUS TUCIIEPCUU CBETA 2
18 3 |Onpenenenue paanyca KpUBU3HBI JIMH3BI ¢ TOMONIBIO KoJiel HproToHa 2
19 3 VccnenoBaHue 3aBUCUMOCTH MTOKa3aTells MPETOMIIEHUS BO3/lyXa OT JaBJICHUS C )
OMOIIBIO HHTEp]epomeTpa
20 3 |M3yueHue siBIEeHUMN, 00yCIIOBICHHBIX AU(GPaKIIMCH CBeTa 2
21 3 |M3yuyeHue nojspusalyu CBETa 2
22 3 |MccnenoBaHue XapaKTepUCTHK BAaKyyMHOTO (hOTOdIEMEHTA 2
23 4  |M3ydyeHue CIIEKTPOB UCITyCKaHUS 2
24 4  [3amura oT4eTOB 2

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Bux pabGoTh! u copeprkaHue 3a1aHus

Crucok nureparypsl (¢ yKazaHuEM
pasnenos, riiaB, CTPAHUII)

Koi-Bo yacos

[TonroroBka k maboparopusiM pabotam u  [A.E. I'pumkeswny, C.11. Mopo30B u nip.
odopmieHue oryera ONEeKTPUUECTBO U MarHeTU3M. YueOHoe

1. B.K. I'epacumos, A.E. I'pumixesuy, C.U.
Mopo30B 1 Ap. MexaHHKa U MOJICKYJIsipHAs
¢uznka. YueOHOE ocoOre K BHITOTHEHUIO
nmabopaTopHbIX padoT. 2. JI.®. [maakosa,

mocoOue K BHIMOJIEHHUIO Ja00paTOPHBIX
paoor. 3. A.E. I'pumkeBuy, [.I1. [Te13un, B.T.
PeukanoB u np. Ontuka. YuebHoe nocodue
K BBITIOJTHEHHIO JIAOOPATOPHBIX PaboT.

80

[TonroToBKa K KOHTPOJIBHBIM padoTamM 27; I'm.6,n-¢. 30-32, I'n.7,n-¢. 34-37; I'n.8,

UeproB A.T'., BopoOseB A.A. 3agauyHuK 10
¢usuke. [1.1, n-¢. 1-4, 6; [n.2,0-¢. 8,9, 11;
[n.3.0-¢. 13-18; [m.4,0-¢. 19; I'm.5.0-¢. 21-

n-¢. 43.44; 1.9, n-¢. 45,46 ; Ouprasr, E.B.
PyKOBOZICTBO K pEILISHUIO 3a]1a4 110 KypCy
oOmeit pU3uKH.

100

HOI[I"OTOBKa K 9K3aMCHY

CagenneB U.B. Kypc obmeit puzuku. T1.
[1.1-5, n-¢.1-44;11.7,1-.49-61;1I'n.10-12,11-
¢.79-108; I'm.16,n1-¢. 128-132. CaBenbes
N.B. Kypc obmieit buzukn. T2.Im.1-11,1-

60




Kypc obmeli puzukm.

¢.1-79; I'1.13-20,1-.88-147.CaBennes U.B.

37;I'm.10,1m-¢.66-73 Tpodumona T.1. Kypc
¢buzukn. [n.1,0-¢. 1-4; I'n.2, n-¢. 6-10;
[nTpo.3, n-¢.11,15;I'm.4,0-¢. 16-19;I'n.8, n-
¢.41-43; IT'n.9,0-¢.50-57,59;I'n.11,0-.77-
90,92-95;I'n12,1-11).96-101; T71.14,11¢p. 109-
121;I'm.15,1-¢.122-124,126,127,130,135;
[11.18,1m-¢. 140-143,144-152; I'1.20,1-.
162,163;I'm.22,0n-¢. 170-174;I'n.23,1-¢. 176-
180,182;Im.25,m-¢. 190-195;I'n.26,n-¢. 197-
200,202-206; I'n.27,1-
[11.28,m-¢. 213-217,219-222; lletnad A. A.
Kypc ¢usukn. I'm. 1,2,3,6, 7

T3.T.1-5, n-¢.1-

¢. 208.209,212;

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

npoiecce

Bun

. | paboTsl Kon-Bo
NuHoBanmoHHbIe POPMBI YICOHBIX 3aHATHHA Kparkoe onucanue
(JI, I13, ayJl. 9acoB

JIP)
[IpoBeieHUE 3aHATUN C UCTIOJIb30BAHUEM JIeKumoHHBII MaTepuan
CHEeMAIN3UPOBAHHON TEXHUKH-KaMepBl, Jlexuuu |nepenaeTcs CTyAeHTaM ¢ 96
[IPOEKTOpa MOMOLIBIO KaMepPbI

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble 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, MPOMEKYTOYHOM ATTECTAMH 10 UTOraM OCBOCHUS TUCHHUILIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue
Bun xontpons (Bkirouast|  NeNe
paznenoB KonTponupyemas komnerenus 3Y Hol N .
TEKYIIHA) 3a/laHui
JUCITUTUTIHBI
Texyumii (3ammura
OK-8 crocoOHOCTBIO K CaMOOPTaHU3AINH U oT4yeTa 1o
Bce paznensi . 1-263
caM000pa30BaHUIO nabopaTopHoOi paboTe ¢
OIICHKOH)
OIIK-1 crmocoOHOCThIO aHATTU3UPOBATH
(bu3HYeCcKue SIBICHUS U MPOIIECCHI, IPUMEHSTh .
. . Texymwmii (KOHTpOIBHAS
Bce paznensi COOTBETCTBYIOIIMH MaTeMaTHYE€CKUI amnmapar abora) 1-30
U1 (hopManIu3aluy U perieHus p
npodeccruoHaNbHBIX 3a/1a4
OK-8 crtocoOHOCTBIO K CaMOOpTraHU3aIuu 1 [TpomexyTouHbIN
Bce paznenbr 1,2,6,7
€caM000OpPa30BaHUIO (9K3aMeH)




Bce paznensl

(bu3nyeckue SBIEHUS U IPOLECCH, IPUMEHATh
COOTBETCTBYIOILMM MaTeMaTU4YECKUM anmapar

OIIK-1 ctocoGHOCTBIO aHATU3UPOBATh

1715t hopMaTH3aliK ¥ PEIICHUS
npo¢eCCHOHAIBHBIX 3a/1a4

[IpomexxyTOouHBII

3,4,5,8,9,10
(9K3ameH)

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHNBAHUS

Bup xoHTpos

[Ipouenypsl NpoBeIeHUS U OLIEHUBAHUS

Kpurepun onieHnBaHus

KontponpsHas paboTa MpoBOIUTCS C IIENBIO
MIPOBEPKHU CTENIEHU YCBOCHUS CTYIEHTaAMH
Matepuaia. [Ipu oleHuBaHNM pe3yabTaTOB
MEPOTIPHUSITHS UCTIONB3YETCs 0ATbHO-PEUTHHTOBAS
CHUCTEeMa OIICHUBAHUS pe3yabTaToOB y4eOHOI
NEeSATETLHOCTH 00yUaromuxcs (yTBepxKIaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). B

OTIMYHO: PEUTHHT 3a
MEpONpUsATHE OONbIIE UIH
paseH 85 %

XOpoLo: PEUTHHT 3a
Meponpustre oT 75 % o 84

Texyrmii KaKJI0M 3 TPEX CEMECTPOB 3aIUTAHNPOBAHBI 11O JBE|,,
o 0
(KOHTpONIbHAS KOHTPOJIbHBIE Pab0Thl. MakcUManbHBIN Oall 3a .
N YIOBIETBOPUTENBHO: PEUTHUHT
pabota) KOHTPOJIbHYIO padoty: 10 6aina. BecoBoit
. 3a mepornpusitue ot 60 % 1o
ko3¢ unment: 14. B koHTponbHOM padoTe 5 749
o o
3ajaHuil. 3a Kaxaoe 3ananue Hauucasiercs 0, 1 umm Hey/1OBIETBODHTENBHO:
2 6amna: 1 6amn - mpaBUIIBLHO 3aITUCAHbI HCXOHBIC eI“ZTHHr sa ME o I/IfITi/Ie
dbopmyIel (3a7aHUE CCIAHO YACTUYHO), 2 Oasia - faeHee 60 % porp
MOJTy4YeH MPaBUIIBLHBINA OTBET (3aaHKE CIENIaHO
MOJTHOCTHIO), 0 OaJUIOB - perieHne He
yIOBIETBOpsET TpeboBaHusaM Ha | miu 2 Garmna.
[TucemenHslid Sk3ameH. Bpems Ha paborty -1,5 yaca.
Bo03MOXXHBI TOTIOTHATETHHBIC BOMPOCHI T10
npeacTaBieHHon padote. [Ipu oneHnBanum
PE3yIABTaTOB MEPOIIPUATHSI HCIIONIb3YeTCs OaTbHO-
pPENTHHIOBas CUCTEMA OLIEHUBAHUS PE3yJIbTaToOB
y4eOHOI IeATeTbHOCTH 00yYaromuXcs
(yTBepkaeHa mpukazoMm pekropa ot 24.05.2019 1. Ne
179). ITpoxoxaeHne KOHTPOIBLHOTO MEPOIIPUSITHS OO BeNHHA
MIPOMEKYTOYHOHN aTTECTAIlUHU ABJISIETCS eI\/'ITI/IHF’JL' OGYHAIOMIErocs [0
00s13aTeNbHBIM. DK3aMEHAIIMOHHBIN OUIeT EI/ICHI/IHJ‘II/IHCYS 594 1 Gonee
o 0
COZICPKUT 5 3ajaHUM: 2 TEOPETUUYECKUX 3aaHus, 2 o
Xopo1o: BeIu4ruHa peUTHHTa
3aJlaud ¥ BOIIPOC IO METOIMKE 00paboTKu OBYHAOIIErOCs 10
AKCMEPUMEHTAJIBHBIX TaHHBIX. 3a Kaxk/10e HHZHHHHHHG o1 75 % 110 84 %
0 V]
. MOJTHOCTBHIO ¥ MPABUIIHHO BBITIOJIHEHHOE 33/ 1aHHE
[TpomexyTouHbIH YIIOBIIETBOPUTETHHO:
craButcs 8 6amwioB. Kaxmoe 3amanue, Kak mpaBwiio, o
(9K3aMeH) BEJIMYMHA PEUTHHTA

uMeeT 4 TOAMYHKTa, KaX/IbIil U3 KOTOPBIX
OLIEHUBAETCS OTAEIBHO B 2 Oajuta: 1 Gaiul - 3amanue
CACJIAaHO YaCTUYHO (HpaBI/IHLHO 3allMCaHbI TOJBKO
HCXOMHBIE (HOPMYIIBI, UMEIOTCSI HEIOUETHI B
dbopmynupoBKax), 2 6aua - 3aJlaHue cIeIaHo
MTOJIHOCTHIO (TTOTyUYeH MPaBUIILHBIA OTBET,
MPUCYTCTBYIOT TOYHBIE POPMYIHPOBKH). buner
COJICPKUT 5 3ajaHUM: 2 TEOPETUUECKUX 3aaHus, 2
3aJlaud ¥ BOIIPOC IO METOIMKE 00paboTKu
AKCIIEPUMEHTAJIBHBIX JIAaHHBIX. 3a KaX0€
IIOJIHOCTBIO U HpaBI/IJIbHO BBIITOJTHCHHOC 3a/IaHUC
craButcs 8 6amwioB. Kaxmoe 3amanue, Kak mpaBuiio,
uMmeeT 4 TOAMYHKTa, KaX/Iblil U3 KOTOPBIX
OILIEHMBAaETCA OTAENIBHO B 2 Oajuta: 2 6ayuia -

o0yy4aromierocs mo
micuuruiiae oT 60 % 10 74 %
HeynoBiaeTBOpUTEIIEHO:
BEJINYMHA PEUTHHIa
o0yyaromierocs mo
nucuuruimae mesee 60 %




3aJjaHKe C/IETIaHO MOJIHOCTHIO (TIOTy4eH
MPaBWIBHBII OTBET, IPUCYTCTBYIOT TOYHBIE
dbopmynupoBkn); 1 6an - 3agaHue caeaaHo
9aCTHYHO (IIPAaBIIIBHO 3aIMCaHbI TOIBKO UCXOTHBIE
(opMyITBL, IMEIOTCSL HEIOYETHI B (HOPMYIINPOBKAX);
0 GamIoB - 3a/1aHKE BBHITIOJIHEHO HEBEPHO (OHA WITH
Ooee HCXOTHBIX (HOPMYIT 3aITUCaHbI HEBEPHO,
UMEIOTCS OIUOKH B OPMYITUPOBKAX ).

OtyeT mo naboparopHoii paboTe caaeTcs
CTYJEHTOM TOCJI€ BBITIOJIHEHUS U3MEPEHUH U
pacdera HeOOXOMUMBIX BelnuuH. [Ipu oneHuBaHUN
PE3yJIbTaTOB MEPONPUATHSI UCHIONB3YETCs OaIbHO-
pPEUTHHTOBAsI CUCTEMa OIIEHUBAHUS PE3yIHTATOB
y4eOHOIl e TeTbHOCTH 00yUaromuxcs

(yrBeprkeHa npuka3oM pekropa ot 24.05.2019 r. Ne|OTin4yHO: peUTHHT 3a
179). B ka)x0M U3 TpEX CEMECTPOB MEpONpUsATHE OONbIIE UIH
3arIaHUPOBAHBI 110 CEMb JTa0OPaTOPHBIX PadoT, Mo [paBeH 85 %
KOTOPBIM CHIAIOTCS OTUEThl. MakcuMalbHbIN 0asu 3a|X0poIo: peUTHHT 3a
Texymmii (3amura | 3amuty otdeta: 4 6amta. BecoBoit koaddurment: [Meponpustue ot 75 % o 84

OTYEeTa Mo 3. [Nopsinox Haurncnenus 6amioB. Otuer cnan B %
abopaTopHOI paboTe|CPOK, 0(HOPMIICH MOTHOCTHIO, HE COAEPIKUT OMIMOOK|YIOBIETBOPUTEIHHO: PEUTHHT
C OIIEHKOM) - 4 6anmna. OTYeT caH B CPOK, UMEIOTCSI HEZIOUETHI [3a Mepomnpusitie ot 60 % 1o

B 0()OPMIIEHUH WJIM UCIIPaBIIeHHbIE TpyOble omuoku|74 %
- 3 Gama. OT4YeT cllaH He B CPOK MJIM BBINIONIHEH —[HeynoBiIeTBOPUTEIBHO:
YaCTUYHO, BO3MOKHO HAJIMUUE OMIMOOK, He PEUTHHT 32 MEPOTIPUSITHE
MEHSIOIUX CylecTBa pusnyeckoit mpodnemsl - 2 |meHee 60 %

Oamra. OT4yeT caaH nociie OKOHYaHUS CPOKa
TEOPETUYECKOr0 OOYUYEeHHsI THOO B OTYETE UMEIOTCS
rpyOble omMOKH, MEHSIoLNE PU3NIECKYIO CYTh
npo6iemsl - 1 6asmt. I1o jxenaHuio CTyJjeHTa OTYET C
rpyObIMH OIIMOKaMU MOYXHO J0paboTaTh, HO HE
6oiee 1 paza.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

BI/II[ KOHTPOJIA TunoBsie KOHTPOJIbHBIC 3aJIaHUA

[IprimMepbl TEOPETUUECKUX BOIIPOCOB.

1. DnemeHThl KNHEMATUKU MAaTEPUAIbHOM TOUKU: CUCTEMA OTCUETA, IYTh,
nepemenieHue. [louarre cpenHeil ¥ MTHOBEHHOM CKOPOCTH.

2. MOMEHT CUJIbl, MOMEHT UHEPLIUHU TEJIa, MOMEHT UMITyJIbca. OCHOBHOM 3aKOH
TUHAMUKY BpaIlaTeIbHOTO JIBUKECHHUSL.

3. IToreHumanbHOE noJ€e. I'paiveHT NOTEHIMAIBHOM 3Heprun. CBA3b CUIIBI U
MOTEHIMAIBHON YHEPTHH.

4. Metop BekTOpHOU auarpammbl. CriokeHue koiebanuii. buenus.

5. BonHoBsie npouiecchl. [Tpunnun cynepno3unuu. ['pynmnoBas CKOPOCTb.
Wutepdepennust BosH. Ctosune BOMHBL 3ByKOoBbIe BOIHBL. Dddekr Homepa B
aKyCTHKe.

6. [lupkynauys BEKTOpa HaIPSYKEHHOCTH JIEKTPOCTAaTUYECKOTO MOJIS.
[Torennua.

7. YcnoBus Ha TPaHULE pa3fena ABYyX IUAJIEKTPHUUYECKUX CPEL.

8. DIIEKTPUYECKU TOK, CHJIa M TUIOTHOCTh TOKA.

9. 3akoH Amnepa. BzanmonelicTBue napasuienbHbIX TOKOB. MarHuTHoe nosie
BIKYIIETOCS 3apsija.

10. 3akon ®apajnes U €ro BHIBOJ U3 3aKOHA COXPAHEHUSI SHEPTUU.

11. ITonockl paBHOTO HAKJIOHA M PaBHOM TOJIIIMHBI.

Texyuuii (KOHTpoJIbHAS
pabota)




12. Tlonspuzalus cBeTa Mpu OTPAXKEHUU U NPETOMIICHUH HA TPAHUIIE IBYX
TUBIIEKTPUKOB.

13. 3akons! Ctedana - bonbumana u cmemenust Buna. ®opmyner Panes -
J>xunca u [lmanka.

14. JInne4ateIil CHEKTP aToMa BOJIOPO/A.

15. TIpoxokiIeHre YaCTHUIIbI CKBO3b IMMOTEHITNATLHBIN Oaphep. TyHHEIbHBIN

b dekr.

[IpumepsI 3a/1a4 1711 KOHTPOJIBHOU PabOThI

1. Touka IBMKETCS B INIOCKOCTH XYy MO 3aKkoHy Xx=3t,y=3t(1-t/2). Onpenenuts
KOOPJIMHATY Y TOYKH B MOMEHT, KOrJia €€ X KoopJimHara paBHa 6 M. Halitu
MOJyJIb CKOPOCTH U TAHT€HIIMATBHOE YCKOPEHHE B MOMEHT BpeMeHH t=2c. OTBET
3alUIINTE B MOPSAIKE TOCTAHOBKH BOIIPOCA.

2.3aBUCUMOCTb IPOUJIEHHOTO TEJIOM IyTH OT BPEMEHU UMEET BUJL S=2t-
3t"2+4t"3. Macca tena 1kr. Haiftu cuity, IeHCTBYIONIYIO HA TEJIO B KOHIIE BTOPOil
CEKYH/Ibl IBI>KeHUsI. ONpeeNnTh, B KAKOM MOMEHT BPEMEHH CHUJIa,
neiicTByoIas Ha TeJI0, paBHA HYJIO.

3.Ban paguyca R=0,1 m Bpaiiaercs Tak, 4To €ro CKOpOCTh MEHSAETCS O 3aKOHY
®=5t-t"2 (pan/c). Haiitu nmosmHOE yCKOpEHHE TOYEK MTOBEPXHOCTH Baja B MOMEHT
BpeMeHH t=1c.

4. Iuametp nucka 20 cm, macca 800 r. OnpenenuTe MOMEHT UHEPIIUHU JTUCKa
OTHOCHUTEJIBHO OCH, IPOXOASIIEH Yepe3 CEPENHY OHOTO U3 PaiyCcoB
MEePIEeHIUKYISPHO TNIOCKOCTH JUCKA.

5.Teno maccoit m1=2 Kr ABMXKETCS CO CKOPOCTHIO V1=3 M/C 1 HarOHSAET TEJIO
Maccoi T2=8 KT, IBMXKYIIIeeCsl CO CKOpocThio v2=1 m/c. Cuntas yaap
[EHTPaIbHBIM, HAUTU CKO—POCTH Ul U U2 Texn nocne yaapa, eciu yaap
HEYIPYTU.

6.11yns maccoii m, JieTsias ¢ TOPU30HTAIBLHOM CKOPOCTBIO V, MOMA1aeT B MEIIOK
C MeCKOM Maccoi M, BUCSIIMI HA ITTMHHOW HUTH, M 3aCTPEBAET B HEM.
OnpenenuTh JOTH0 KUHETUIECKON YHEPTHH, U3PACXO0BaHHON Ha TPOOUBAHKE
necka.

7.Yenosek, croduuii Ha ckambe JKyKOBCKOTO, BpallaloIIencs ¢ MpeHeOpekuMo
MaJIbIM TPEHHUEM: a) JIOBUT JICTAIMUN Ms4; 0) OpocaeT mssd. CKOpocTH Ms4a 1
OpUEHTAINH JIMHUWA TBUKEHUS Msiua OTHOCUTEJIBHO YeJIOBEKa B 000UX CITydasix
onuHaKoBbl. CpaBHUTH YIIIOBBIE CKOPOCTH, MIPHOOpEeTaeMble CKaMbeil, B 0001X
CIyJasx.

8.BHyTpeHHsIs 3HEpTrHsl HEKOTOporo raza 55 M/[x, mpudyeM Ha JT0JII0 SHEPTUU
BpalarebHOro ABMKeHUs npuxoautcs 22 M/[x. CKoJIbKO aTOMOB B MOJIEKYJIE
magHoro rasa?

9.HarpeBaHue ra3a conpoBOXKIaeTcs: a)paciupernem; 0)cxkarueM. CpaBHUTH
TEIIOEMKOCTH ISl KXKJI0TO U3 MPOLIECCOB C TETNIOEMKOCTBIO MPH MOCTOSHHOM
o0beMe.

10.Toueunslii 3apsia  HAXOAUTCA B LIEHTPE TOHKOTO KOJiblla paanyca R, o
KOTOPOMY PaBHOMEPHO pacupeaciieH 3apsa -q. Halltu Moaysp HanpssKeHHOCTH
AIIEKTPUUECKOTO MOl Ha OCH KOJIbIIa B TOYKE, OTCTOSIIEH OT LIEHTPa KOJIbla Ha
PACCTOSIHUH X.

Kontponsabie padoThl.pdf

[IpomexxyTouHBII
(9K3aMeH)

TunoBoii PK3aMeHaIMOHHBIN OUIET

1. Maiite onpeaeneHus: MOHATUSAM U 3aNTUIINATE GOPMYTHPOBKU 3aKOHOB: «3aKOH
buo-Casapa-Jlannacay, «IIpaBumo neBoit pykmn», «HanpsskeHHOCTh MarHUTHOTO
nosis», «[IpaBuno JleHmay.

2. Jlaiite onpezeneHns NOHATUAM U 3alUIINTe GOPMYIUPOBKH 3aKOHOB!
«Ontuueckas ock Kpuctaiay, «UepHoe tenoy, «3akon Kupxroday, « ddhdexr
KommrroHa.

3. IIpoBonouHBIi KOHTYP B (hOpMe MPABUILHOTO TPEYTOJILHUKA CO CTOPOHOU
a=53 cM HaXOJIWUTCS B MArHUTHOM MoJie uHaykiued B=23 mTin. MarautHoe nomne

HAITPABJICHO NTCPHICH AUKYJIISAPHO IIJIOCKOCTH, B KOTOpOfI JIC)KUT KOHTYDP.




a) Beruncnure miomans koutypa? Otsert npusenute B CU. Jlonyctumas
MOTrpetIHoCTh 1%.

0) Beruncnute sneKTpUYecKoe CONPOTUBICHNUE KOHTYPA, €CITU OH CJIeNIaH U3
MeTaJlja C yeJabHbIM conpoTuBieHueM 31 Mk Om:--M. [1nomane nonepeyHoro
CEUeHHUs ITPOBOJIOKHU, U3 KOTOPOMH C/eslaH KOHTYp, paBHa 4,5 mm22. OTBeT
npusenute B CH. Jlomyctumas norpemHocTts 1%.

B) Kakoe komnuecTBO AlIeKTpUUeCcTBa MPOUIET Yepe3 HEKOTOPOE CEUCHHE
MPOBOJIHUKA TIpU JedopMaIi KOHTYpa B OKPYKHOCTh? OTBET MPUBEIUTE B
MK, lomyctumast morpemHocts 1%.

4. IcTOYHUK B MOHOXPOMAaTHUECKOM ITy4Ke MapajieNbHbIX Jy4eil 3a BpeMs
At=8,3-[10)"(-4) ¢ m3mygaeT N=7,3-[10)"14 dboronos. Jlyun namatot mo
HOpMAaJTH Ha TUIOMIAJIKY TUIOMaap0 S=8,5 [cM)"2 u co31ar0T aBIcCHHE
P=8,3-[10)"(-5) 1a. ITpu 3Tom 3% ¢hoToHOB OTpaxaercs, a 97% mnorouiaercs.
a) Omnpenenute JIMHY BOJIHBI U3ayueHUsi. OTBET BBIPA3UTE B HM.

6) Onpenenure U3MEHEHUE UMITYIIbCA OTPAKEHHOTO OT IOBEPXHOCTH (POTOHA.
OTBET BBIPA3UTE B KT M C.

B) Brrancnure moutHocTs BcToyHuKa. OTBET BhIpa3suTe B BT.

r) Onpenenure maccy ¢potona. OTBET BHIPA3UTE B KT.

5. Ilepen Bamu SKCIIEpUMEHTAJILHBIE TAHHBIE U3MEPEHUS 3a1ePKUBAIOIIETO
HANPSHKEHUS 1711 pa3IUYHbIX JUTMH BOJIH.

/InunHa BonHbI cBeTa, HM 470 490 520 530 560 610 650

3anepxuBaroniee Hanpsbkenue, B 1,236 1,129 0,977 0,938 0,808 0,625 0,505
a) Paccuuraiite yacToTy cBETa, COOTBETCTBYIOIIYIO JJIMHE BOJIHBI 470 HM.

0) Onpenennute KOOPAUHATHI CPETHEH TOUKH JIJIsl TOCTPOCHUS Tpaduka B
KOOpAMHATAaX (3a/1ep>KUBarollee HallpspKEHHUE - 4acToTa cBeTa). B oTBeTe
MPUBEIUTE CPEAHEE 3HAYCHHE 3a/IePKUBAIOIIETO HAMIPSKESHHUS.

B) [TocTpoiite rpaduk 3aBUCHMOCTH 3aJI€P/KUBAIOIETO HATIPSHKEHUS OT YACTOTHI.
[To rpaduky paccunraiite BenuuuHy padboThl Beixoaa. [IpuBenuTe ee B OTBETE B
hB.

r) Paccuuraiite o rpaduky 3naueHue nocrossHHou [nanka.
JK3aMeHaMoHHoe 3aanue.pdf

Crucok 1abopaTtopHbIX paboT NpUBEAEH B MOCOOUSX:

1) ®uzuka. OnTuka : yue0. mocodbue K BbIOTHEHHIO J1ab. padoT / A. E.
[‘pumikeBny u ap.; nox pea. JI. @. I'maakosoit ; FOx.-Ypau. roc. yu-1, Kad. O0m1.
u Teopet. pusuka ; FOYpI'Y. — Pexxum nocryna:
https://physics.susu.ru/data/mechanics.pdf

Texyumii (3amura  |2) @u3nka. NEKTPUYECTBO U MArHETU3M : yuel. mocodue K BBHIIOTHEHHIO J1al.

oT4era 1o pa6ot / JI. @. I'mankoBa u ap.; nox pen. A. E. I'pumikeBuya ; FOx.-Ypai. roc. yH-
nabopatopHoii padore c(t, Kad. O6mr. u Teopert. puzuka ; KOVpI'Y. — Pexum gocrymna:
OLICHKOI) https://physics.susu.ru/data/electr.pdf

3) Mexanwnka u MmonekynsapHas pusuka [TekcT] : yued. mocodue K BHITTOTHEHUIO
na0. pabot / B. K. I'epacumos u nip.; nox pen. B. I1. beckauxko ; FOx.-Ypain. roc.
yvH-T, Kad. O6m1. u Teopert. ¢puzuka ; OYpl'Y. — Pexum nocryna:
https://physics.susu.ru/data/optics.pdf

KoHTpospHbIE BONPOCH! K TabopatopHbIM.pdf

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHASL TUMeEPamypa:
1. UYepros, A. I. 3agaunuk no ¢pusuke TekcT yuebHOe mocobdue s
BTYy30B A. I'. UepToB, A. A. BopoOneB. - 8-¢ u3., nepepad. u gor. - M.: ®u3mariur,
2008. - 640 c. u.

0) OononHumenbHas IUmepamypa:



1.

Hetnad, A. A. Kypc ¢usuku Yueb6. mocobue ajis BTy30B. - 2-€ U3].,
uctp. u jo1. - M.: Beicias mkosna, 2000. - 717,[1] c. ui.

6) ome4yecme€eHHble U 30py6€9fCHbl€ IAHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
A.E. I'pumikeBuy, I'I1. ITe3un, B.I'. Peukanos, A.E. UynakoB Onrtuka.
VY4ebHoe mocodue K BBINOIHEHUIO JaboparopHbix padot. [lox penakuueii B.I1.
beckauko/ Yensounck, N3n-so FOVYpI'Y, 2016.
J.®. I'magxoBa, A.E. I'pumikeuy, C.1. Mopo3zos, T.H. XomeHnko u ap.
DJEKTPUIECTBO M MarHETU3M. Y UeOHOE MTOCOOHE K BRITIOTHEHUIO JJa00OPaTOPHBIX
pabor. Ilox nenaxuueit A.E. I'pumnkeBuua/ Yensounck, Uzn-so FOYpI'Y, 2010.
B.K. I'epacumos, A.E. I'pumikeuy, C.1. Mopo3oB u 1p. MexaHuka u
MOJIEKYJIsIpHas pu3nKa. yaeOHOe MocoOre K BBIOJIHEHHUIO JTa00paTOPHBIX PadoT.
[Ton penakmueit B.I1. beckauko/ Yensiounck, M3a-so FOYpI'Y, 2008.

1.

2.

3.

U3 HUX. yue6H0—Mem00uquKoe obecneverue camocmosmenbHou pa60mbz

cmyoenma.

4.

5.

6.

A.E. I'pumikeBuy, I'I1. ITs3un, B.I'. Peukanos, A.E. UynakoB Onrtuka.
VY4ebHoe mocodue K BhINOIHEHUIO JadboparopHbix padot. [lox penakuueii B.I1.
beckauko/ Yensounck, N3n-so FOVYpI'Y, 2016.
J.®. I'magxoBa, A.E. I'pumikeuy, C.1. Mopo3zos, T.H. XomeHnko u ap.
DJEKTPUYECTBO U MAarHETU3M. Y YeOHOE MOCOOKE K BBIMOIHEHUIO Ja00PaTOPHBIX
pabor. Ilox nenakuueit A.E. I'pumnkeBuua/ Yensounck, Uzn-so FOYpI'Y, 2010.
B.K. I'epacumos, A.E. I'pumikeuy, C.1. Mopo3oB u 1p. MexaHuka u
MOJIEKYJIsIpHas pu3nKa. yaeOHOe MocoOre K BBITIOJIHEHUIO JJa00paTOPHBIX PadoT.
[Ton penakmueit B.I1. beckauko/ Yensiounck, M3a-so FOYpI'Y, 2008.
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