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C. A. Co3bIkuH

A. A. 3ambluisieBa

A. H. Cokonos



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:0CHOBHBIE TIOJIOKEHNSI COBPEMEHHOMN
¢bu3nueckoil KapTUHBI MUpA.

OIIK-1 crtocoOHOCTBIO AHAJIM3UPOBATDH (I)I/ISI/I‘IGCKI/IG 'YMETh:MCIIOIL30BaTh 3HAHUS OCHOBHBIX
SIBJICHUA 1 IPOUCCChI IJIA pCHICHUS (1)I/I3I/I‘-I€CKI/IX TGOpI/If/'I JJI1 pCHICHU A BOSHUKAIOMIUX
HpO(i)eCCI/IOHaJ'IBHBIX 3aga4 (1)I/IBI/I‘I€CKI/IX 3aJaa4.

Brnaners:MeTonamu mpoBeieHus (pU3NMUECKUX
U3MEPEHUMN.

3. Mecro nucuuniunnbl B ctpykrype OII BO

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

b5.1.06.01 AnreGpa u reomerpus,

b.1.06.02 MaTreMaTnuecKkuii 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.1.06.01 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.1.06.02 MaTtemMaTnuecKuii aHaJIu3

3HaeT: crnocoObl MPOBEICHHUS MaTEMaTHYECKOTO
aHaJIu3a YMeeT: NPUMEHITh MaTeMaTHIECKUI
arnmnapar K KOHKpETHbIM 3a1adam Mmeer
MIPAKTUYECKUH OIBIT: B PEIICHUM 3a7a4
MaTEMaTU4YECKOIO 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
ayuTOpHbIX 3aHsaTHi (I13) 48 24 24
JlaGoparopHbie paboTsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
[ToaroToBka Kk sK3aMeHy 60 30 30
Oqu;[;)CIgOTOBKa K JJabopaTopHBIM paboTaM U oopMiIecHUE 20 40 40
IToaroroBka K KOHTPOJIBHBIM paboTam 100 50 50
By uToroBoro KOHTpoJs (3a4et, Aud.3aueT, SK3aMeH) - 9K3aMeH 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

IloaroToBKa K 2K3 aMCHY

CagenweB 1.B. Kypc obmieit pusuku. T1.
[m.1-5, n-¢.1-44;1'n.7,0-$.49-61;1'1.10-12,11-
¢.79-108; I'm.16,n1-¢. 128-132. CaBenben
N.B. Kypc obmieit puzuku. T2.Im.1-11,11-
¢.1-79; I'1.13-20,1-.88-147.Casenner U.B.
Kypc obmett puzukn. T3. I1.1-5, n-¢. 1-
37;Im.10,1m-¢.66-73 Tpodumona T.U1. Kypc
¢busukn. [.1,0-¢. 1-4; I'n.2, n-¢. 6-10;
[Tpo.3, n-¢.11,15;I'm.4,n-¢. 16-19;I'n.8, n-
¢.41-43; Tn.9,n-¢.50-57,59;m.11,01-.77-
90,92-95;I'n12,1-17).96-101; T71.14,11p. 109-
121;Im.15,n-¢.122-124,126,127,130,135;
[1.18,1m-¢. 140-143,144-152; I'1.20,1-.
162,163;Im.22,0-¢. 170-174;1'm.23,1-¢. 176-
180,182;I'm.25,m-¢. 190-195;I'n.26,n-¢. 197-
200,202-206; I'n.27,1-¢. 208.209,212;
[11.28,m-¢. 213-217,219-222; lletnad A. A.
Kypc ¢usukn. I'm. 1,2,3,6, 7

60

OJIrOTOBKA K J1a00paTopHbIM paboTam u
odopmIileHrEe OTYeTa

1. B.K. I'epacumos, A.E. I'pumkeBuy, C.U.
Mopo30B 1 1p. MexaHuka U MOJIEKyJIIpHas
¢dbuzuka. YueObHoe mocoOre K BBIOTHEHUIO

80




maboparopHeix pador. 2. JI.®. 'maakosa,
A.E. I'putikeBuy, C.11. Mopo30B u 1p.
DJNEeKTPUUECTBO U MarHeTU3M. YuyeOHoe
MOCOOME K BBITIOJIEHUIO JTA0OPAaTOPHBIX
pa6ort. 3. A.E. I'pumkesuy, ["I1. [Te3un, B.T.
PeukanoB u np. OnTuka. YuebHoe mocoodue
K BBITIOJTHEHUIO JIA0OPATOPHBIX PaboT.

[lonroToBka K KOHTPOJIBHBIM paboTam

UeptoB A.I., BopoObeB A.A. 3agaqyHuK 1O
¢usuke. I'n.1, n-¢. 1-4, 6; I'n.2,n-¢. 8,9, 11;
[n.3.0-¢. 13-18; ['m.4,0-¢. 19; I'n.5.0-¢. 21-
27; I'n.6,n-¢. 30-32, I'n.7,n-¢. 34-37; ['n.8,
n-¢. 43.44; I'n.9, n-¢. 45,46 ; Guprasnr, E.B.
PyKOBOJICTBO K pelIeHHIO 3a1a4 110 Kypcy

obrieit Gpusuku.

100

6. UnHOBauMOHHBIE 00pa30oBaTe/IbHbIEe TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM

npoiecce
Bun
WuHoBanmoHHble GOpPMBI YU€OHBIX 3aHATHIHA pagote! Kpatkoe onucanue Koz-so
(JI, I13, ayJl. 4acoB
JIP)
[IpoBencHUE 3aHATHN C UCIIOJIB30BAaHUEM JlexuMoHHBIN MaTepuan
CHELMAIN3UPOBAHHON TEXHUKN-KaMEPBI, Jlexuuu |nepenaeTcs CTyACHTaM ¢ 96
[IPOECKTOpa MTOMOIIBIO KaMePbI

Co0cTBeHHbIE HHHOBALIMOHHBIE CTIOCO0OBI M METO/bI, HCIOJIb3yeMbIe B

0o0pa3oBaTeJIbLHOM Mpolecce

He nipenycmoTpensl

Hcnonb3oBaHue pe3ynpTaTOB HAYYHBIX UCCIEA0BAHUM, TPOBOJIUMBIX YHUBEPCUTETOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) Aist npoBeAeHNs TEKYLIEro KOHTPOJIS

YCII€BaA€EMOCTH, npOMemyTquoii arTeCTalm 10 uToraM OCBOCHUA ITUCHUIIJIMHbBI

7.1. IlacnopTt ¢doHIa OLIEHOYHBIX CPEACTB

HaumenoBanue
Bunx xonTpons (BkiIrouas NoNe
paszaennos KonTponupyemas komnetrenius 3Y Hol N .
TEKYILIUN) 3aaHui
TUCIUTLTUHBI
Texymuii (3amura oTyera
OK-8 crtocoOHOCTBIO K CaMOOpTaHU3AIIHI yui (3aim N
Bce paznenbt 1o J1abopaTtopHOi paboTe ¢ 1-263
U caM0o00pa30BaHHIO .
OIICHKOM)
OIIK-1 crmocoOHOCTHIO aHATTU3UPOBATH .
Texyuuii (KOHTpOJIbHAS
Bce pasnenst (du3nUecKue SBICHUS U MPOLECCHI TS abora) 1-30
pernieHus nmpodeccuoHaNbHbIX 3a/1a4 p
OK-8 crmocoOHOCTBIO K CaMOOPTraHU3alUH .
Bce pasnenst p [IpomexxyTounslii (3k3amen)| 1,2,6,7
1 caM000pa30BaHUIO
OIIK-1 cnocoGHOCTBIO aHATM3UPOBATh
Bce pasnenst busndeckue sBieHus u nporeccel as  |[IpomexxyTounsrit (sx3amen)|3,4,5,8,9,10

PCIICHUA HpO(i)eCCI/IOHaHBHBIX 3aga4




7.2. Buabl KOHTPOJIs1, IPOLEXYPbI MPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bup xonTpons

[Tpouenypsl NpoBeACHUS U OLICHUBAHUS

Kputepun onieHuBanus

KonTtpomnpHas paboTa MpOBOANUTCS € IETHIO
IPOBEPKU CTETIEHU YCBOCHUS CTyACHTaMHU
Mmarepuana. [Ipu oneHuBaHUN pe3yabTaToOB
MEPONPHUATHS UCTIONb3yeTCs OalbHO-PEUTHHIOBas
CUCTEMa OLICHUBAaHUs pe3yJabTaToB y4eOHOI
JesITeIbHOCTH 00yJaroImuxcs (yTBepikIeHa
npuka3zoM pektopa ot 24.05.2019 . Ne 179). B

OTIn4HO: pEUTHHT 32
MEpOIPHUATHE OOJIBIIIE UITU
paBeH 85 %

Xopouio: peUTHHT 3a
Meponpusitie oT 75 % no 84

dbopmynupoBkax), 2 6anna - 3aJlaHue cieIaHo
MOJTHOCTHIO (ITOJTyYeH MPABMILHBIA OTBET,
MPUCYTCTBYIOT TOYHBIE POPMYIUPOBKH). brier
COJIEPKUT 5 3aJJaHuil: 2 TEOPETUUECKUX 3aJlaHusl, 2
3aJ]a4¥ U BOIIPOC TI0 METOJIUKE 00pabOTKH
AKCIIEPUMEHTAJILHBIX JIAHHBIX. 32 KaXI10e
MOJTHOCTBIO M MIPABUJIHHO BBITIOJHEHHOE 33/JaHHE
craButcs 8 6amioB. Kaxxnoe 3amanue, kKak mpaBuiio,
uMmeeT 4 MOJIMYHKTa, KaX/Iblii U3 KOTOPBIX
OLICHMBAETCS OTIENbHO B 2 Oanna: 2 6anna -
3aJJaHKe C/ICJIAHO MOJIHOCTHIO (TIOTy4eH
NIPABWIBHBIA OTBET, IPUCYTCTBYIOT TOYHBIC
dbopmynupoBku); 1 6ann - 3aanue cueaaHo
4acTHYHO (IIPABHIILHO 3aIMCAHBI TOJIBKO UCXOIHBIC
(hopMyIIbl, IMEIOTCS HEIOYETHI B (HOPMYITHPOBKAX);
0 6anoB - 3a/1laHuE BBIIIOJIHEHO HEBEPHO (0OHA WU

OoJiee UCXOTHBIX (POPMYII 3aMKCaHbl HEBEPHO,

Texymii K2KJIOM 13 TPEX CEMECTPOB 3aIIaHHPOBAHBI MO 1BE |y,
(KoHTpOIBHAS KOHTPOJIBHBIC PAGOTHL. MaKcHMabHBI Gamn 3a |, o
. . YIIOBIETBOPUTEIBHO: PEUTUHT
pabota) KOHTPOJBHYIO padoty: 10 6aJ‘IJ‘Ia.vBeCOBOI/I 52 MeponpusTie ot 60 % 10
ko3 duument: 14. B xouTponabHOH padore 5 74 %
3ajaHuil. 3a kaxaoe 3aganue Hauucasercs 0, 1 win
HeynoBneTBopUTEIbHO:
2 Gamna: 1 6ami - mpaBUIILHO 3aITUCAHbBI HCXOAHBIC | .
[PEUTHHT 32 MEPOIIPHUSITHE
(dbopmynel (3a1aHUE CIIEIAHO YaCTUYHO), 2 Oasa - 60 %
MOJTyYeH MPAaBWIBHBIN OTBET (3a1aHHUE CACTAaHO MEHEe °
MOJTHOCTHIO), 0 OaJIIOB - perieHne He
YIOBJIETBOPsAET TpeOoBaHusM Ha | uiu 2 Oanna.
[Tucemennslif s5x3amen. Bpemst Ha pabory -1,5 yaca.
Bo03MOXXHBI TOMOTHUTETbHBIE BOMPOCHI 10
npeacTaBieHHon padote. [Ipu onennBanun
PE3yIBTaTOB MEPOIIPUATHS UCIIONIb3YyeTCs OaIbHO-
pPEUTHHTOBAsE CUCTEMA OLICHUBAHUS PE3yIBTATOB
y4eOHOM NesTEIIbHOCTH 00yYarOIIUXCsI
(yTBeprkeHa npuka3oM pekropa ot 24.05.2019 . Ne
179). IlpoxoxneHrne KOHTPOILHOTO MEPOIPUSITUS
POMEXYTOYHOH aTTeCTALUH SBISETCS
00s13aTeNIbHBIM. DK3aMEHAIMOHHbBIN OUJIeT
COJEPKUT 5 3aJJaHuil: 2 TEOPETUUECKUX 3aJJaHusl, 2
3aJlaud ¥ BOIIPOC M0 METOIMKE 00paboTKu OTnUYHO: BEeIMYMHA
AKCIIEPUMEHTAJIBHBIX JIAaHHBIX. 3a KaXKI0€ perTrHTra 00y4aromerocs mno
MOJTHOCTBIO M MPABUJIBHO BBINOJIHEHHOE 33/1aHue  |[muciuruinae 85 % u Gonee
craBurcs 8 6aioB. Kaxnoe 3ananue, Kak mpaBuiio, | XOpoIo: BeTHYNHA PEUTHHTA
uMeeT 4 TOAMYHKTa, KaX/IbIil U3 KOTOPBIX o0yy4aromierocs mo
OLIEHUBAETCS OT/ACTBHHO B 2 Oara: 1 6amn - 3apanue jpucuuruinge ot 75 % 1o 85 %
[IpoMexyTOUHBIH | CIEIaHO YACTUYHO (MPaBUIIHHO 3aMUCAHBI TOJIBKO |YIOBIETBOPUTEIHHO:
(9K3ameH) UCXO/HBIE (HOPMYIIBI, UMEIOTCS HEIOYETHI B BEJIMYMHA PEUTHHIA

o0yyaromierocs 1mo
nucuurummae ot 60 % no 75 %
HeynoBneTBopUTEIbHO:
BEJINYMHA PEUTHHIa
o0yyaromierocs 1mo
nucuuumae meree 60 %




UMEIOTCS OIUOKH B (HOPMYIIHPOBKAX).

Ortuet o nabopaTtopHoii paboTe craeTcs
CTYICHTOM TIOCJI€ BBITIOTHEHUS H3MEPCHUHN U
pacyera HeOOXoUMBIX BeanuuH. [1pu onlenuBaHun
PE3yIBTaTOB MEPOIIPUATHS UCTIONIb3YyETCs OaIbHO-
peUTHHTOBas CUCTEMA OLICHUBAHUS PE3yJIbTaTOB
y4eOHOMU JeATETFHOCTH 00YUYaOIIUXCS

(yTBepxaeHa npuka3oM pekropa ot 24.05.2019 . Ne|OtiauyHO: pedTHHT 3a
179). B xaxxq0M U3 TpeX CEMECTPOB MEpOTPUSITHE OOJBIIE UITH
3aITaHUPOBAHBI 110 CEMb J1a00paTOpHBIX PadoT, Mo [paBeH 85 %
KOTOPBIM CIIAIOTCS OTYEThI. MaKCUMaJIbHBIN Oasut 3a[XopoIIo: peHTHHT 3a
Texyuwmii (3amuTa | 3amuTy otdyeta: 4 6amna. BecoBoit kosddunment: [mMeponpusrtue ot 75 % no 84

or4era o 3. [Mopsaok Hauncnenus: 6amwioB. Otyer cnan B (%
naboparopHoii paboTe|cpok, 0POpMIIEH IOTHOCTHIO, HE COACPKUT OIMIHOOK|YIOBIETBOPUTEIHHO: PEUTHHT
C OIICHKOM) - 4 6amma. OTYET CIaH B CPOK, UMEIOTCS HEIOUETHI 3a Meponpusatue oT 60 % 1o

B 0(pOpMIICHNH WU UCTIPaBIICHHbIE TpyObIe omoku|74 %
- 3 6amuta. OTYeT cAaH HE B CPOK MIIH BHIMONMHEH (HeymoBieTBOpHUTENBHO:
YaCTUYHO, BO3MOXKHO HAJIMYHE OIUOOK, HE PEUTHHT 32 MEpONpUsITHE
MEHSIOIUX cyliecTBa (pu3nueckoil mpodnemsl - 2 |Menee 60 %
6amna. OTyeT caH nocie OKOHYaHUs CpoKa
TEOPETHYECKOTO 00yUEeHHS JTHOO0 B OTYETE UMEIOTCS
rpyObie omHMOKH, MEHAIOLINE (PU3NIECKYIO CYTh
npobnemsl - 1 6am. Ilo xenaHuIo CTyIeHTa OTYET C
rpyOBIMHU OIIMOKaMH MOXKHO 10paboTaTh, HO HE
6onee 1 paza.

7.3. TunoBbie KOHTPOJIbHBIE 321aAHUS

Bup xonTposs TurnoBbie KOHTPOJIbHBIE 3aJTaHHS

[IpuMepsl TEOPETUUECKUX BOTPOCOB.
1. DreMeHTBl KHHEMAaTUKU MaTepUalibHON TOYKU: CUCTEMA OTCUETA, MyTh,
nepemenienue. llonsatue cpeqHeil ¥ MTHOBEHHOM CKOPOCTH.
2. MOMEHT CuJIbl, MOMEHT MHEPIIUHU TeJla, MOMEHT UMITyJibca. OCHOBHOM 3aKOH
TMHAMUKYU BpallaTeIbHOTO JIBHXKEHHUS.
3. IlorenmansHoe nojie. [ paaiueHT noTeHIualIbHON 3HEprun. CBSI3b CUIIBI U
[MOTCHIUAJIbHOU DHEPI M.
4. Meton BekTopHO# auarpamMmebl. CioxeHue kojaebanuii. buenus.
5. Bonnossie nponeccsl. [IpuHnyn cynepnosunuu. I pynmnosast CKOpOCTb.
WNurtepdepentius BomH. CTosiune BOJIHBIL. 3ByKOBbIe BOHBL. Dddekt Jomiepa B
aKyCTHKE.
6. Llupkyauust BEKTOpa HAIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJS.
Texyumii (koHTponbHas|[loTenunarn.

pabota) 7. YcnoBus Ha rpaHULE pas3zelia IByX JUAIEKTPUUECKUX CPE.
8. DneKTpuyYecKuil TOK, CUJla U TUIOTHOCTh TOKA.
9. 3akoH Amnepa. BzaumopelicTBue napaaieabHbIX TOKOB. MarHuTHOE 1oJie
NBIKYIIETOCS 3apsi/ia.
10. 3akon @apajies v ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.
11. Tlonocel paBHOTO HaKJIOHA ¥ PABHOW TOJIITUHBL.
12. TIonsipuzanus cBeTa Npy OTPaKEHUU U NMPEJTOMIICHUN HA TPAHULIE IBYX
TAAJIEKTPUKOB.
13. 3akonsl Credana - bonsiiMana u cmenienus Buna. ®opmynsl Panes -
JI>xuHca u [1naHka.
14. JIluHeyaTslii CIEKTP aToMa BOJIOPOIA.
15. IlpoxoxieHne 4acTulbl CKBO3b MMOTEHIMAIBHBIN Oapbep. TyHHEIbHBIN

b dexT.




[Tpumepsl 3a1a4 7151 KOHTPOJIBHON paboThHI

1. Touka ABMXKETCS B TUIOCKOCTH XY MO 3aKoHy X=3t,y=3t(1-t/2). Onpenenutsb
KOOpAMHATY Y TOYKH B MOMEHT, KoTja e€ X KoopAnHara paBHa 6 M. Haiitu
MOJ1yJIb CKOPOCTH U TAHT€HIIMAIbHOE YCKOPEHHE B MOMEHT BpeMeHH t=2c. OTBeT
3alUIINTE B MOPSAIKE IOCTAHOBKH BOIIPOCA.

2.3aBUCHUMOCTb MPONUJEHHOTO TEJIOM ITyTH OT BPEMEHH UMEET BUJT S=2t-
3t"2+4t"3. Macca tena 1kr. Haittu cuity, 1eCTBYIOILYIO HA TEJIO B KOHIIE BTOPO
CEKYH/Ibl IBI>KeHUsI. ONpeennTh, B KAKOM MOMEHT BPEMEHH CHUJIa,
IECTBYIOIIAs HA TEJIO, PaBHA HYIIIO.

3.Ban paguyca R=0,1 m Bpamiaercs Tak, 4To €ro CKOpOCTh MEHSIETCS 110 3aKOHY
®=5t-t"2 (pan/c). Haiitu noiHoe yckopeHne ToueK MOBEPXHOCTH BaJila B MOMEHT
BpeMeHu t=1c.

4.lnametp nucka 20 cm, macca 800 r. OnpenenuTb MOMEHT HHEPLIMH JUCKA
OTHOCHUTEJIBHO OCH, MPOXOJSALIEN Yepe3 CEPEIUHY OJHOTO U3 PAINyCOB
MEePHIEHANKYISPHO MJIOCKOCTH IUCKA.

5.Teno maccoit m1=2 Kr ABUKETCS CO CKOPOCTHIO VI=3 M/C ¥ HarOHSIET TEJI0
Maccoii T2=8 KT, IBUXKYIIEECs CO CKOPOCThIO v2=1 m/c. Cuutas ymnap
[IEHTPAJIbHBIM, HAWTHU CKOpOCTH Ul U u2 Ten nocie yaapa, €ciu yaap
HEYIPYTH.

6.1Tyns Maccoil m, neTsiasi ¢ ropu30HTAIBHON CKOPOCTBHIO V, TTONAJAET B MEIIOK
C IIECKOM Maccoil M, BUCSIIMI HA JIMHHOW HUTH, U 3aCTPEBACT B HEM.
OrnpeaenuTsb 00 KHHETHYECKON YHEPTUH, U3PACXOI0BAaHHON Ha MPOOUBaHNE
Mecka.

7.YenoBexk, cTosmuii Ha ckaMbe JKyKOBCKOTO, BpAIAIOIICHCS C IPEHEOPEKUMO
MaJIbIM TPEHUEM: a) JIOBUT JeTSAImui Msd; 0) 6pocaeT mMstu. CKOpOCTH Mstua U
OpUEHTAIMH JIMHUMN IBH)KEHUS Msiua OTHOCUTENIBHO YeJIOBeKa B 000UX clTydasx
01HaKOBBI. CpaBHUTH YIJIOBBIE CKOPOCTH, MPHOOpETAaEMbIE CKaMbel, B 000MX
CIydasx.

8.BHyTpeHnHsst sHeprust HekoToporo raza 55 Mk, npuyeM Ha 00 SHEPTUU
BpAIlaTEILHOTO BMKEHUS pUxoautces 22 M. CKoJbKO aTOMOB B MOJIEKYJIE
manmoro rasa?

9.Harpesanue ra3za conpoBoXXaaeTcs: a)pacmupenueM; 0)cxarnem. CpaBHUTH
TEIJIOEMKOCTH JUISl KaXKJI0TO U3 MPOLIECCOB C TETNIOEMKOCTBIO ITPH MOCTOSHHOM
o0beme.

10.Toueunslii 3aps q HAXOAUTCS B LIEHTPE TOHKOTO Kojblla paauyca R, mo
KOTOPOMY PaBHOMEPHO paclpeziesieH 3apsia -q. Hailtu Mogynb Hanps»KeHHOCTH
PIIEKTPUYECKOTO MOJISI HA OCHU KOJIbLIa B TOYKE, OTCTOSIIEH OT LIEHTPA KOJIbLA Ha
PACCTOSIHUH X.

KonTponbubie paboTsl.pdf

ITpomexyTOUHBII
(9K3aMeH)

TumoBoi SKk3aMeHAIIMOHHBINA OUIIEeT

1. JaiiTe onpeneneHust MOHATHSAM U 3alUAIINATE (HOPMYIUPOBKH 3aKOHOB: «3aKOH
buo-Casapa-Jlannaca», «IIpaBuio neBoit pykw», « HarpspkeHHOCT MATHUTHOTO
oy, «[IpaBuno JleHmay.

2. JlaiiTe onpeseneHrs MOHATUAM U 3alUIIATe (HOPMYTUPOBKH 3aKOHOB:
«Onruyeckas och Kpuctaiiay, «depHoe teno», «3akoH Kupxroday, «ddexr
KomnToHay.

3. [IpoBosoYHBI KOHTYP B (popMe PaBUIBLHOTO TPEYTOIbHUKA CO CTOPOHOM
a=53 cM HaXoJQUTCs B MarHUTHOM Mone uHaykuueit B=23 mTn. MarautHoe nosne
HaIpPaBJICHO MEPIEHANKYIJISIPHO INTIOCKOCTH, B KOTOPOH JIE)KUT KOHTYP.

a) Berancnure momans koutypa? Otser npusenute B CU. Jlomyctumas
MorpemHocTsb 1%.

0) BeraucnuTe 2MeKTpUYECKOe CONMPOTHBICHUE KOHTYPa, €CIIM OH CACNaH U3
MeTaJlla ¢ yAeJbHbIM conpoTuBiieHueM 31 Mk Om:--Mm. [Tnomanb nonepedyHoro
CEUEHHUs ITPOBOJIOKHU, U3 KOTOPOU CZeslaH KOHTYp, paBHa 4,5 mm22. OTBeT
npuBeaute B CU. Jlomyctumas norpemHocts 1%.

B) Kakoe KoJIMyecTBO AJIEKTpUUECTBA MPONIET Yepe3 HEKOTOPOE CEUCHHE




MPOBOAHKKA TpH ehopMaIy KOHTYpa B OKpy>KHOCTh? OTBET NPUBEIUTE B
MKu1. Jlomyctrmas norpemHocts 1%.

4. VICTOUHUK B MOHOXPOMAaTHYECKOM ITy4YKe MapajieNIbHbIX JTy4Yel 3a Bpems
At=8,3-[10)"(-4) ¢ m3mygaet N=7,3-[10)"14 dboronos. Jlyun nagaror mo
HOPMaJIM Ha TUTOMIAIKY Tuiomansio S=8,5 [[cM)"2 1 co3maroT naBieHne
P=8,3-[10)"(-5) Ia. ITpu 3tom 3% ¢doTOHOB OTpaxaetcs, a 97% moriomaercs.
a) Onpeznenure ATUHY BOJIHBI U3TyueHHs. OTBET BbIpa3uTe B HM.

0) Onpenenure U3MEHEHUE UMITYJIbCA OTPAXKEHHOTO OT MMOBEPXHOCTH (POTOHA.
OTBeT BbIpa3UTE B KI' M C.

B) Brrancnure montHocTs nctoynnka. OTBET BhIpa3uTe B BT.

r) Onpenenure maccy poroHa. OTBET BbIpa3uTe B KI.

5. Ilepen Bamu SKCTIEpUMEHTAJILHBIE TAHHBIE H3MEPEHHUS 3aePKUBAIOIIIETO
HaNpsHKEHUS [Tl pa3InYHbIX AJIUH BOJH.

/ImuHa BomHbI cBeTa, HM 470 490 520 530 560 610 650

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

0) Onpenenure KOOPAUHATHI CPEHEN TOUKH I HOCTPOEHUs rpaduka B
KOOpAMHATAX (3a/IepKUBarolIee HallpsDKEHHE - 4acToTa cBeTa). B oTBeTe
NPUBEANTE CPe/IHEe 3HAUCHUE 3a/1eP)KUBAIOIIETO HAMTPSKEHHUSL.

B) [TocTpoiite rpad ik 3aBUCHMOCTH 3aJIEPKUBAFOIIETO HATIPSHKEHUS OT YaCTOTHI.
[To rpaduky paccunraiite BeaIMuuHy padoThl BeIxona. [IpuBenure ee B oTBeTe B
hB.

r) Paccunraiite no rpaduky 3HaueHue nocrosHHoi I1naHka.
JK3aMeHalMOHHOe 3aianue.pdf

Crnucok 1abopaTOpHBIX pabOT MPUBEJEH B TOCOOUSIX:

1) ®uzuka. OnTuka : yued. mocobue K BhIMOIHEHUIO Ja0. pador / A. E.
['pumkeBud u ap.; nox pea. JI. ®@. I'maakosoii ; FOx.-Ypan. roc. yu-1, Kag. Oomr.
u TeopeT. puszuka ; OYpI'Y. — Pexxum noctyma:
https://physics.susu.ru/data/mechanics.pdf

Texymmii (3amura  [2) Ousnka. INEKTPUIESCTBO M MATHETH3M : Y4ueO. MOCOOME K BBITIOJIHCHHUIO J1a0.

oT4eTa 1o pabot / JI. @. I'maakosa u np.; nmox pen. A. E. Ipumkesuua ; FOx.-Ypain. roc. yH-
nabopatopHoit padore c(t, Kad. O6mr. u TeopeT. puzuka ; KOVpI'Y. — Pexum goctymna:
OIICHKO) https://physics.susu.ru/data/electr.pdf

3) Mexanwnka u MoJiekynsapHas pu3uka [TekcT] : yued. mocodue K BBITOJTHEHUIO
na6. padot / B. K. I'epacumos u 1p.; mox pen. B. I1. beckauxko ; FOx.-Ypad. roc.
yvH-T, Kad. O6m1. u Teoper. pusuka ; FOYpl'Y. — Pexxum nocryna:
https://physics.susu.ru/data/optics.pdf

KoHTponbpHBIE BOMIPOCHI K J1abopatopHbIM.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecTedeHue TUCIUIIIMHBI

IMeyaTHasi yueGHO-MeTOAUYECKASI JOKYMEHTALMA
@) ocHOBHAs TUMeEpPamypa:
1. Yeptos, A. I. 3anaunuk no ¢usuke Tekct yuedOHOE mocoOue ams
BTY30B A. I. UepToB, A. A. BopoOneB. - 8-¢ u3j., nepepad. u goi. - M.: Ouzmariur,
2008. - 640 c. u.

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

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

2) Memoouueckue YKazanus 01 Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:



1.

2.

3.

B.K. I'epacumos, A.E. I'pumkeuy, C.1. Mopo3oB u p. MexaHnuka u
MOJIEKYJIsIpHast pu3nKa. yaeOHOe MocoOre K BBIIOJIHEHHIO JJa00paTOPHBIX PadoT.
[Ton penakmueii B.I1. beckauko/ Yensiounck, M3a-so FOYpI'Y, 2008.
J.®. I'magkoBa, A.E. I'pumkesuy, C.1. 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.
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.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyenue camocmosamebHol pabomsl

cmyoenma.

4,

3.

6.

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.
J.®. I'magkoBa, A.E. I'pumkesuy, C.1. Mopo3zos, T.H. XomeHnko u ap.
DJEKTPUIECTBO U MarHETU3M. Y 4eOHOE MOCOOHE K BHITIOTHEHUIO JTa00OPaTOPHBIX
pa6or. [Ton nenakmueit A.E. I'pumkeBuya/ Yensounck, Uza-so FHOYpI'Y, 2010.
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.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

Haumenosanue

JoctynHocTh
(cets UnTepner /

Ne Bra HaumenoBanue pa3zpaboTku peeypeap | JOKaTbHA CCTh,
JUTEpaTyphbl AIIEKTPOHHOM | aBTOPU30BaHHBIN
dopme / cBOOOMHBIH J10-
CTYII)
@upranr, E. B. PykoBoacTBo Kk pemenuro 3a1aq
1o Kypcy oOmieit ¢pusuku : yuedHoe ocodue /  |[INeKTpOHHO-
JononHuTebHas E. B. ®upranr. — 4-e u3a., ucnp. — Cankr-  |0uOnuoreyHas Vnreprer /
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