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Henabro n3ydeHus IUCHUILUIMHBL «DU3MKa» SBISETCS CO3JaHHUE Y CTYACHTOB OCHOB
IIMPOKOH  TEOPETUYECKOH  MOArOTOBKM B 00macTd  (PU3MKH,  IO3BOJISIOIICH
OpPUEHTUPOBATHCSI B TIOTOKE HAYYHOW M TEXHUYECKOH MH(POpMAIUU M 0OecreurnBaoniei
UM BO3MOKHOCTH HCIIOJIb30BaHUSI HOBBIX (DM3WYECKUX NPUHIMIIOB B TeX 00JAcTAX
TEXHUKHU, B KOTOPBIX OHH CIIELIUAIU3UPYIOTCS.
OcHOBHBIMH 3a1a4aMH Kypca GU3UKH B By3aX SIBJSIIOTCS:
- (¢opMHpOBaHHME y CTYIEHTOB HAy4YHOTO MBIIJICHUS M  COBPEMEHHOIO
€CTECTBEHHOHAYYHOTO MHUPOBO33PDEHUS, B YAaCTHOCTH, NPABWIBHOIO I[OHUMAHUS
TpaHUI] TPUMEHUMOCTH Pa3UYHBIX (HU3UYECKUX MOHITUH, 3aKOHOB, TEOPUH H
YMEHUS OLICHUBATh CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, IOJYYEHHBIX C IOMOIIBIO
JKCIIEPUMEHTAIIBHBIX WJIM MaTEMATHYECKUX METOJ0OB MCCIICIOBAHNS;
- YCBOEHHME OCHOBHBIX (M3MUECKHUX SBICHMM M 3aKOHOB KJIACCHYECKON H
COBPEMEHHOU (PU3HUKH, METOJ0B (PH3UIECKOTO UCCIICAOBAHUS;
- BBIpa0OTKAa Yy CTYJEHTOB IPHUEMOB U HABBIKOB DPEIIEHUS KOHKPETHBIX 3a7ay W3
pasHbIX obsactedl (U3MKM, TOMOTAIOLIMX CTYyJAEHTaM B JallbHEHIIeM peliarhb
VMH)KECHEPHBIE 3a/1a4H;
- O3HAaKOMJICHHE CTYJEHTOB C COBPEMEHHOM Hay4yHOH ammapaTypoil ¥ BbIpaOOTKa y
CTY[ICHTOB HA4yaJbHbIX HAaBBIKOB IIPOBEJCHMS OSKCIEPHUMEHTAIBHBIX HAyYHBIX
UCCIEe0BaHUN PU3NYECKUX SBJICHUI U OLIEHKH MOTPENTHOCTEN U3MEPEHUH.
N3ydeHne 0CHOBHBIX (DU3UUECKUX SIBICHUU.

2. MecTo AucHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Juctunnuna «®du3ukay BXOJAUT B 0A30BYI0 4acTh MAaTeMaTHUYECKOTO M €CTECTBEHHO-
Hay4HOTO IMKJIa U SBJISETCS 00s13aTeILHON IJIs1 U3YYCHHS.

«Duznka» ABISIETCA MPEAIECTBYIONIEH ISl JUCUUIUINH: «DKOJI0rus», «be3omnacHocTh
KUZHENCSATENIbHOCTH», «BbluncauTeNnbHble MalIMHBL, CETHU W TEJIIEKOMMYHHUKALUW,
«DNEKTPOTEXHUKA U DJIEKTPOHUKA» U JIp.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHUS U CHUILIHHBI

[Ipouecc wu3ydyeHHs [AUCHUUIUIMHBI HampaBlieH Ha (QOPMHUPOBAHUE CIEAYIOIIMX
KOMIIETECHIINH:

- croco0eH K IIeJICHANpPaBJICHHOMY TPUMEHEHHIO 0a30BbIX 3HAaHUW B 00MacTH
MaTeMaTHYeCKUX, eCTECTBEHHbIX, T'YMAHMTAPHBIX W  SKOHOMHYECKHX HAyK B
npodeccronansHo aesrenbaoctr (OK-9);
- yMeeT NpOBEpATh TEXHUYECKOE COCTOSHHUE U OCTATOUHBIM pecypc TEXHOJIOTHMYECKOTO
00Opy/nOBaHUs, OPraHU30BbIBATh MNPOGUIAKTUYECKUH OCMOTP U TEKYUIUH pPEMOHT
obopynosanus (I1K-4);

CryneHT, U3y4yuBUINI TaHHYIO TUCIUILIMHY, JOJIKEH

3HATh:

* OCHOBHBIE 3Talbl CIOKHOTO UCTOPUUYECKOTO Pa3BUTHUS (DU3UKU U €€ CTAHOBIICHUS Kak
HAYYHOU UCIUIUIUHBI;

* (dyHIaMEHTAIbHbIC MOHATHS, 3aKOHBI W TEOPUM KJIACCHMUYECKONM U COBpEMEHHOMU
(bu3MKHU, CBOMCTBA BEIIECTB;

* OCHOBHBIE METOIbl (PU3UUECKOTO HCCIIEA0BAHUS;

* CYTh U NMPUPOAY OCHOBHBIX (PH3NYECKUX SBICHUIN B OKPYXKAIOIIEM MHUPE;

yMeThb:

* UMETh 1IEJIOCTHOE MPECTABIECHNUE O €CTECTBEHHOHAYYHOU KapTHHE MUPAa;

* BUJIETH COJIEPKATEIbHYI0 (PU3UYECKYIO CTOPOHY OCHOBHBIX MPUPOJHBIX SIBICHUN U
TEXHUYECKUX YCTPOUCTB;

BJIA/IETh:

* Ha MpUMEpe W3YYCHUS Pa3TUYHBIX (PUINYECKUX TEOPUN OpPUEHTUPOBATHCS B
Pa3IMYHBIX MTpHEeMaxX HAYYHOTO MO3HAHUS (aHAIHM3 M CHUHTE3, abCTparupoBaHue, uacamn3aiusi,
aHaJIOTHsI, MOJETUpOBaHUE, QopMmanu3alys, 0000IIeHHe W OrpaHUyYeHHe, WHAYKIUS U
JEeTYKIHUs).



4. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

Tadauna 1
Bcero yacos (01010 300
Bun yueOHoii paGoTbl
(01010 300 2 3 4 2 3 4

KonrakTthas pabora (Bcero) 196/5,4 66/1,2 64/1,8 68/1,8 64/1,8 | 22/0,6 | 22/0,6 | 22/0,6

B ToMm uucie:

Jlexiu 98/2,7

30/0,8 32/0,88 34/0,9 32/0,88 | 10/0,3 | 10/0,3 | 10/0,3

[TpakTaeckue 3anstus (113) 49/1,4 18/0,5 16/0,44 17/0,47 | 16/0,44 | 6/0,16 | 6/0,16 | 6/0,16

JlaGopatopHbie pabots (JIP) | 49/L4 | 18005 | 16/044 | 17/047 | 16/044 | 6/016 | 6/0,16 | 6/0,16

CaMocTosTenLHas pabota 200/5,5 330/9,2 64/1,77 7212 64/1,77 | 110/3,1 | 110/3,1 | 110/31

(Bcero)

TeMpl 111 cCaMOCTOSTEIILHOTO
W3yYCHUS

64/1,77 92/2,6 20/0,55 24/0,66 | 20/0,55 | 30/3,1 | 32/0,94 | 30/0,8

Bun npomexyrodnoro
KOHTPOJIS (3a4€T, 3K3aMEH)

DOK3 3au DOK3 OK3 3au DK3

OO6mast TpyI10EMKOCTh

JIACUMUILUINHBL: 4acChl 396

3a4€THBIC €UHUIIBI

396 128 140 128 132 132 | 132
11 3,6 3,8 3,6 3,66 | 3,66 | 3,66

5. ConepskaHue TUCUUILTHHBI

5.1 Pa3geanl IMCUUILIMHBI 1 BHABI 3AHATHH.

Taoauna 2

Ne | HammenoBanue
n/n | pasaena TMCUMILIHHBI

Conep:xanue pasuena

2 ceMecTp

1 duznyeckrue 0OCHOBEI
MECXaHUKH

OnemeHThl kuHeMaTtuku. {nnamuka MT u noctynaTteinbHOTro
JBIDKECHHS TBEpIOTO Tena. PaboTa u sHeprus. MexaHuka TBEpI0ro
Tea. DIEMEHTEI MEXaHUKHU KUIKOCTEH.

2 | MonexynsapHas pusnuka
Y TEPMOJMHAMUKA

MOJ'IeKYJ'IHpHO'KI/IHCTI/ILIeCKaH TEOPpH UACATIBHBIX I'a30B. OCHOBEI
TCPMOJUHAMHNKH. Peanburie rasbl, )KUJKOCTHU U TBCPABLIC TCJIA.

3 cemectp

3 | DAEKTpUUYECTBO U
MarHeTu3m

OnekrpocraTuka. [[0CTOSHHBIN 3J€KTPUYECKUN TOK.
DJIEKTPUYECKUM TOK B METaJlJIaX, BaKyyMe U razax. MarHutHoe
nosie. DJIeKTPOMarHuTHas MHIYKIUS. MarHuTHbIe CBOMCTBA
BEIIECTBA.

4 cemecTp

4 | Konebauus v BOJIHBI

MexaHn4deckue u QJICKTPOMAIrHUTHBIC KoJIeOaHus. anyrne
BOJIHBI. 9J'IeKTpOMal"HI/ITHLIC BOJIHBI.

5 | Onruka

DeMeHThl TeoMeTprueckoi ontuku. MHTepdepenius cera.
Judpaxius u nonspuszanus ceera. KBantosas npuposa
W3ITyYEHUS.

6 | ATomHas u siepHas
¢duzuka

OIEMEHTHI (1)I/I3I/IKI/I ATOMHOTO d1pa. dusuka SJICMCHTAPHBIX
qacTuIl.

5.2 JIeKIIHOHHLIE 3aHATHS




Tadauua 3

Yacer Yackl Yackel
Ne | HaumeHoBaHue paszesna QuCHUIIUHBL Bcero
JICKLUHOHHBIX | ppagr. 126,
n/n 0 ceMecTpam g _ | wacom
3aHSITHI 3aHATHH | 3aHATHI
1. llcemecTp
dusnyeckrue 0CHOBBI MEXAHUKHU 14/0,39 10/0,28 710,19 31/0,86
2. MouaekynsipHas ¢bHU3UKa U
yAp ¢ 20/0,56 7/0,19 10/0,28 | 37/1,03
TEPMOIUHAMHKA.
3. Ilcemectp
Dnekrpocratrka. [10CTOSHHBIH 20/0,56 12/0,33 12/0,33 | 44/1,22
ANMEKTPUICCKHUI TOK. DIECKTPHUSCKUE
TOKH B MeTaJlIaX, BaKyyMe | rasax.
4. | MarguTHOE TIOJIE. 16/0,44 6/0,17 6/0,17 241067
DNEeKTPOMAarHUTHASI WH TYKITHSL.
MarsuTHO€ poJie B BEIIECTBE.
5. IV cemectp
I'eomerpuueckas ontuka. KBanroBas
(U3MKM aTOMHOTO si/ipa U
AJIEMEHTAPHBIX YaCTHII.
Bcero 4acos/3aueTHBIE €IUHULIBI 104/1,89 50/1,39 50/139 | 204/5,67
5.3 JlaGopaTopHble 3aHSITHS.
Tabauna 4
:
Ne = = ConeprkaHue pasjgena
/1 é = scp pasit
=4
ol Q
2 E
1. 1 Il cemecTp
O06paboTka pe3ynpTaToB (PU3NIECKOTO IKCIIEPUMEHTA.
Omnpenenenre yckopeHus: CBOOOAHOTO NaieHus (q) C MOMOIIBIO
MaTeEMaTUYECKOro MasiTHUKA
Omnpenenenue ko3ppuimeHTa TpeHUS KauyeHUs
Omnpenenenre MOMEHTa HHEPIIMH C TIOMOIIBIO MasiTHUKa MakcBeria
OIIM-3
OmnpeneneHre CKOPOCTH 3ByKa METOJIOM PE30HAHCA 3BYKOBBIX BOJTH
2 2 Onpenenenne kodhGuIMeHTa BI3KOCTH BO3AyXa KaMWUISIPHBIM METOJIOM
Onpenenenre kodhhuIMeHTa BHYTPEHHETO TPEHUS KUAKOCTU IO METOTY
Crokca
OmnpeneneHre OTHOIICHHsI TEIIIOEMKOCTEHN BO3/IyXa IPH MOCTOSIHHOM




JaBJIEHUU U 00bEME

Onpenenenne MOJISIpHOW Macchl BO31yXa

3. Il cemecTp
N3ydeHune a5eKTpon3MepUTENbHBIX IPUOOPOB
N3ydenne paboThI AIEKTPOHHOTO ocIIIorpada
Omnpenenenne pabOThI BEIX01A SJICKTPOHOB M3 METAILIa
N3yuenune a1eKTpUIeCKUX CBOMCTB CETHETONIETPUKOB
Omnpenenenre OTHOLIEHUS 3aps/a 3JIEKTPOHA K €r0 Macce METOA0M
MarHeTpoHa.
Omnpenenenre nepuoja KojaedaHuid CTpyHsbI.
4. IV cemectp
JIMH3BI ¥ UX TIOTPEUTHOCTH
Omnpenenenre paccTosHUS MEX Ty 1ensaMu B onbiTe FOHra
UccnenoBanue 3akoHa Mastoca ¥ MpOX0OKASHUS MOJISIPU30BaHHOTO CBETA
yepe3 (Ha30ByI0 MIIACTUHKY
Omnpenenenre POKYCHBIX PACCTOSHUN MOJIOXKUTEIHPHOU W OTPHUIIATEITHHOM
JUH3 MeTooM beccens
Bcero 49/1,4
5.4 TlpakTHYecKUe 3aHATHSI
Tabauua 5
z 2
N | & E
wn é = Conepxanue pasfena
-
2 E
2 ceMecTp
1. 1 YpaBHeHUE IBUKEHUS.
2 3aKOHBI COXpaHEHHUSI.
3 JluHamuka aOCOJIFOTHO TBEPJOIO Teja.
2. 4 MonexyIsipHO-KMHETHYECKasi TEOPHUs HJI€aJIbHBIX [a30B.
5 TepmoanHamuka.
6 PeanbHble rassbl.
3 cemecTp
3. 7 3akoH KynoHa. 3akoH coxpaHeHus 3apsaa.
8 [loTeHnman >I€KTPUUECKOTO MOJIS.




9 [ToCTOSAIHHBIN NEKTPUUYECKUI TOK.

4. 10 Emxocts npoBognuka. KoHaeHcaTopsl.

11 MaruurtHoe noiJe.

12 Cuna Amnepa. Cuna Jlopenna.

13 DNEeKTpOMarHuTHasE WHYKITHSI.

4 cemectp

S, 14 | 'eomerpuueckas ONTHKA.

15 | dudpakuus u uaTepdepeHus cpera.

16 OneMeHTHl KBAaHTOBOMH MEXaHUKH.

17 dotorddexr.

18 | Ionsipuzanmst cBera 3akoH Maioca.

19 DneMeHThI (PU3UKH aTOMHOTO si/pa.

Bcero 49/1,4

6. CamocrosiTesibHasi padoTa CTYy1€HTOB .
Jlia mosrydeHus! TIyOOKUX M IMPOYHBIX 3HAHUM, TBEPJABIX HABBIKOB W YMEHHI, HeoOXoauma
crucTeMaTH4ecKasi cCaMOCTOsITeNIbHas padoTa CTy/IeHTa.

B paboueii mporpamme mnpemycMOTpeHa caMOCTOsATENIbHas paboTa i TPOpPadbOTKH
JEKIIMOHHOTO  (TEOPETHYECKOro) Marepuaja MpH  TOArOTOBKE K  KOHTPOJBHBIM
MEPOTIPUSTHSIM:

Il cemecTp

— pyOexHas arrectanus | — 3 Jaca

2 -3 gaca

— TOJArOTOBKa K BBINOJHEHHIO Tpaduka 1adopaTOpHOro MpakTukyma - 17 yacos

IllcemecTp
— pyOexHas arrectauus 1 — 3 yaca
2 - 3 yaca
IV cemectp
— - pyOexHas arrectauus 1 — 3 yaca
2 - 3 yaca
— TOJArOTOBKA K BHITIOJHEHHIO Tpaduka 1abopaTOpHOTO MpakTUKyma — 52 yaca.

— TIOJArOTOBKAa K MPAKTHYECKUM 3aHSITHUSIM, BHITIOJHEHHE JOMAITHUX 3aJlaHui (perieHue
3a1a4) — 18 gacos.

Bce temnl nporpaMmsnl € pa3H0171 CTCIICHBIO YTJ'IY6J'ICHHOTO HU3YUCHUA NOJIKHBI
paccMaTpruBaThCA HA JICKIMOHHBIX, IPAKTUYICCKUX U HaGOpaTOpHLIX 3aHsaTusax. Ho nis
MOJIYYCHHUA FJ'Iy60KI/IX U MMPOYHBIX 3HaHI/II71, TBCPAbIX HABBIKOB U YMCHHﬁ, HeO6XO,Z[I/IMa



cucTeMaTHyecKasi CaMOCTOATeNbHas paboTa cTyaeHTa. JJoTOJIHUTh KOHCIIEKT JIEKIHH,
BBIICIUTH TJIABHOE CTYAEHT JIOJDKEH CaMOCTOSATENBbHO, IOJIB3YACh YUeOHBIMH
nocobusMu. [y BBIOJHEHUS Y4EOHOTO IJIaHA CTYAEHT CaMOCTOSTENBHO IOJDKEH
pELINTh OIPEAEICHHOE KOJMYECTBO THUIIOBBIX 3aa4 B COOTBETCTBHUM CO CBOMM
BAPUAHTOM JIOMAIIHETO 3aJaHus. AyIUTOPHOTO BPEMEHHU JIs PEUIEHUs] BCEX THUIIOB
3amad OObIYHO HE XBaTaeT. JlJii CaMOCTOSATENFHOIO PELICHHs 3a1ad IMPexIe 4YeM
IPUCTYNUTh K PEUICHUIO 33Jay, HYKHO H3y4uTh (IIOBTOPUTH) TEOPETUUECKUM
MaTtepuai o TeMe 3ajauu, pa3oOparb NpUMEpPbI PELLIEHUS 3aJ1a4 Ha 3Ty TEMY, a 3aTeM
y’Ke 00s3aTeJIbHO TOMBITAThCA PEUINThH 33/1a4y, KaKOH Obl «HENPUCTYIHOW» OHA HE
Ka3ajach. 3alliTa BBHIMOJHEHHOTO JIOMAITHETO 33aaHusl MPOBOJUTCS MO0 B (dopme
YCTHOTO coOeceoBaHus C IMPEroAaBaTelieM MO peIIeHHBIM 3ajadam, Jubo B dopme
KOHTPOJIbHOH paboThl. 3aliuTa JOMAIHEro 3aJaHus IO3BOJSET OICHUTHh 3HAHUS
CTYJEHTAa U CBOEBPEMEHHO OPraHU30BaTh JOMOJHUTENIbHYIO paboTy, €CIIU 3TH 3HAHUS
HEYJIOBJIETBOPUTEIbHBI.

JIabopaTopHBbIil MPaKTUKYM OPUEHTUPOBAH HA MPAKTHUECKOE U3yueHre Hanboiee
BAXKHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH, OBJIAaJCHHE TEXHUKOM U3MEpEeHUuN W
IrPaMOTHYIO 00pabOTKY MX pe3yIbTaTOB.

HeoOxomuMo, dYTOOBI CTYOEHTHI CaMOCTOSITENIEHO TPOBOIMIIM H3MEPEHHS,
pacueTsl ¥ aHaJU3 MOJyYEeHHBIX Pe3yIbTaTOB, YTOOBI OTUET MO Ka)KJI0M 1abopaTopHOit
pabore odopmisuics TpamMOTHO U akkypatHo. Cremyer yd4ecTb, YTo 0e3
OCHOBATEJIbHONM CaMOCTOATENbHOW pabOThl BBINOJIHUTH TpaduK J1aOOPATOPHOIO

MIPAKTUKyMa CBOEBPEMEHHO MPAKTUYECKH HEBO3MOIKHO.

6.1 Tembl AJ1s1 CAMOCTOSITE/ILHOI PadoOTHI. Taoauua 6.
Ne Tembl 17151 CAMOCTOATEIBLHOI0 H3YYCHUS
n/n
2 cemecTp
1 Cuitel TpeHus. BHyTpeHHee u BHelIHee TpeHue. [ uapoamHaMudeckoe u
TPAaHUYHOE TPEHUE.
2 YpaBHeHUE IBUKEHUS Tejla IEpeMeHHOM Macchl. PeakTuBHas cuna.
®opmyna [{noakoBCKOTO.
3 Ocu cBoboaHoro BpameHus. ['upockon. ['mpockonuueckuit 3QQexT.
4 JIBukeHue Ten B )KUAKOCTAX U razax. Jlobosoe conpotusienue. [logpemnas cuna.
5 [ToctynaTel cnenuagibHON TEOPUH OTHOCUTEIIHLHOCTH.
6 OCHOBHOM 3aKOH PEJISITUBUCTCKON IMHAMUKU MaTEpHAIbHON TOUKHU.
3 cemecTp
7 3aKOH B3aMMOCBSI3H MACChl U SHEPTUU. DHEPI'Usl CBS3H CUCTEMBI.
8 Bakyy™m u metojibl ero nonyyenusa. CBONCTBa yabTpapa3peKEeHHBIX Ia30B.
Jnddy3rnoHHbIE HACOCHIL.
9 Y enpHasi 1 MOJISIpHAsl TEIUIOEMKOCTh BELIECTBA. Y paBHEHUE Maiiepa.
10 | AauaGaTHbBIN U TOTUTPOTHBIN Tporiecchl. YpaBHeHue [lyaccona. Koaddunment
Ilyaccona.
11 | Tunsl AUANIEKTPUKOB. DIEKTPOHHAS U OPUEHTALMOHHAS MO pU3aALUs
JMDJIEKTPUKOB.
12 | MarHutHbI€ N0JIA COJIEHOU 1A U TOPOUJA.
13 | Toku npu pa3MbIKaHUM U 3aMbIKaHUU LIeNU. BpeMms penakcanuu.
4 cemecTp
14 | Pa3pematomiasi ciocOOHOCTh ONTHYECKUX MPUOOPOB.
15 | Uznyuyenue BaBunosa — UepeHkosa.
16 | OnTtuueckas nupomerpus. TenaoBble HCTOYHUKH CBETA.




17

D¢ ekt Komnrona u ero snemeHTapHas TEOpHUSL.

18

Monenu aroma Tomcona u Pezepdopna.

19

DOTONPOBOAMMOCTH ITOTYITPOBOJHHUKOB.

20

.HIOMI/IHCCI_ICHI_[I/ISI TBCPABIX TCJI.

B cer o64/1,77

YueOHo-MeTOAMYECKOE 00eciedeHe IJIsl CAMOCTOSATEIbHOI padoThI
Bnamumupos F0.C. OcHoBanus ¢pusuku [DneKTpoHHBIH pecypc]/ Bnagumupos
}O.C.— DnexrpoH. TekcroBble JanHble.— MockBa: BUHOM. Jlaboparopust 3HaHMiH,
2015.— 456 ¢c.— Pexwum nocryna: http://www.iprbookshop.ru/6481.html.— 3BC
«IPRbooks»
®ouan JI.M. CoBpemeHHast pu3uKa U TEXHUKA JIJIST CTYJICHTOB [ DNEKTPOHHBIN
pecypc]/ @®onan JI.M., Hudpunosuu B.U., bepman I'.I1.— DnekTpoH. TEKCTOBBIE
nanHble.— Mocksa, MbxeBck: PerymsapHas u xaotudeckas JuHaMuKa, MxeBckuit
HMHCTUTYT KOMIBIOTEPHBIX HccienoBanuil, 2004.— 144 c.— Pexum poctyna:
http://www.iprbookshop.ru/16628.html.— DBC «IPRbooks»

Kyp6aues 10.®. ®usnka [InexkTpoHHBIN pecypc]: yueoHoe nmocooue/ Kypbauen
1O0.®.— DnexTpoH. TekcToBbIEe JaHHbIe.— MockBa: EBpa3suiickuil OTKpPBITBIN
uHCTUTYT, 2011.— 216 ¢.— Pexkum nocryma:
http://www.iprbookshop.ru/11106.html.— 5BC «IPRbooks»

PacroBa H.A. ®usuka. Monexymnspras ¢pusuka [ DIeKTpOHHBIN pecypc]: yueOHoe
nocoobue/ PactoBa H.A.— DneKkTpoH. TEKCTOBBIEC TaHHBIE.— Bomarorpa:
Bonrorpaackuit nuactutyt 6uzHeca, By3zoBckoe oopaszoBanue, 2009.— 42 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/11357.html.— 3BC «IPRbooks»

VYcenaxues P.T., Yznuesa H. C. Kypc MmonekynsapHoi GU3UKH U TEPMOTMHAMHUKH.
ITHTVY,2012

7.01eHOYHbIE CPeACTBA.

© N

10.

2 cemecTp
Bonpocel nepBoii py0e:kHOH aTTecTalluu.

IIpenmer ¢u3uku, ero conepxanue u uead. Cea3b GU3NKU C IPYTUMU
JUCLIUILUINHAMU.

Cucrema orcuera. Tpaekropus, JUIMHA IyTH U NIEPEMEILIEHNE MAaTEPUATIbHON TOUKH.
CpenHss CKOpOCTb U CpeJHEE YCKOPEHHUE Tela.

AbcomoTHO TBepoe Teno. BpamaTtensHoe ABUXKEHNE. YTIIOBask CKOPOCTh U
YCKOpEHHUE MPU BpaIlaTeIbHOM JBM)KEHUU (€. U3MEPEHUs).

WneprHOCTh. Macca, cuna. mnynbc Tena (en. u3mMepenus). 3akonsl HeroToHa B
MEXaHHUKE.

MexaHnyeckasi cucTeMa Tell. 3aKOH COXpaHEHMsI UMITYJIbCa. 3aKOH ABUKEHUS LIEHTpa
Macc.

PaboTa u mexanuueckas sHeprusi. Kunernueckas u noteHuuansHas sueprus. [lomanas
MeXaHUuecKasi SHeprus (. U3MEepPEeHHUs).

3aKOH COXpaHEHHUs U IIPEBpaLeHMs] SHepruu. PaccesHue sHeprun.

HanpspkeHHOCTS M ToTeHnnan noss tarorenus. Cuna tsxectd. Bec Tena.

VY nap abcomoTHO ynpyrux u Heynpyrux tei. Jlunus ynapa. Ckopoctu Ten nocie
ynapa.

Mowment nnepuuu tena. Teopema lltelinepa. Kunernueckas aneprus npu
BpaIaTEIbHOM JIBHJKCHUM.



11.

12.
13.

=

B

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

VYpaBHEHHE TUHAMUKHU BpaIlaTEIbHOTO ABMKEHUS. MOMEHT CHJIBI U €r0 CBS3b C
YIJI0BBIM YCKOPEHHUEM (€11. U3MEPEHUS).
MoMmeHT nMmIyabca. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa.
CraTucTuueckuii 1 TEpMOAMHAMUYECKUN METO/IbI UCCIIEA0OBAHU.
TepMoanHaMuueckas cucteMa U TEpMOJUHAMUYECKUN ITPOLIECC.
Oo0pa3zen Oustera 1 arrecTanum.
BHJIET Ne 1
AUCHUILUINHA: «Du3nKa»

Cucrema orcuera. Tpaekropus, IIMHA ITYTH U TIEpEeMEIICHHE MAaTePUATbHON TOUKH.
CpenHsisi CKOPOCTh M CpeJHEE YCKOPEHHUE Tea.

MowmenT nnepuunu tena. Teopema LlTelinepa.

Beraucnute paboTy, coBepuiaeMyro Ha IyTH S = 12 M CHIIO#, paBHOMEPHO
BO3pACTAIOIIEH C POWJICHHBIM pacCTOsHIEM, ecii B Hadae mytu cuia F(0) = 10 H, B
koHIle mytu F(S) = 46 H.

Bonpocsl BTOpoii py0exHO# aTTecTaluu.

WneansHsriii ra3 u ero cBoiictBa. OcHoBHOe ypaBHeHue MKT uaeansHoro rasa.
CpenHsisi KHHETHYEeCKasi SHEPrus MOJIEKYJ raza. 3akoH MakcBeiuia st
pacnpezeneHuss MOJIEKYII ra3a o CKOPOCTSM U SHEPTUSIM.

N3otepmuueckuii, n13006apHBIA U H30XOPHBIH Mpoliecchl. 3akoHbl boitnsg — Mapuortra,
I'eit — JIroccaka u [lapis.

[lepBoe Havano TepmouHaMUKU. TennooOMeH.

[IpuMeHeHne nepBoro Havana TEpPMOJUHAMUKH K n3onponeccam. OU3n4ecKkuil CMbICI
ra30BOM MTOCTOSIHHOM.

OmnertHOE 06ocHOBanue MKT. bpoyHoBckoe nBmkenune. OnbiT [Tepna. [TocTosiHHas
ABorazpo.

Bbapomerpuueckas popmyna. Pactipenenenne bonpiimana /it BHEITHETO
MMOTEHIUAJIBHOTO TOJIA.

CpenHee 4MCI0 CTOJIKHOBEHUN U CPEHsIS ATMHA CBOOOIHOTO Mpodera MoJIeKyI rasa.
Uucno JlomMuara (BeTMYMHA U €11, U3MEPEHU).

SBneHus nepeHoca B TEPMOJIMHAMUYECKA HEPABHOBECHBIX crcTeMax. 3akoHbl Duka,
®ypbe u HproToHa.

OHTponus uaeanbHoro rasa. [IpuBeneHHoe koau4yecTBo TemioTel. HepaBeHncTBO
Knaysuyca.

Bropoe nHauano repmoauHamMuku. [IpuHuun qeicTBys TemioBoro aAsuraresisd. Lk
Kapno u ero KII/I.

VYpaBuenue Ban-aep-Baanbca 11 cocTosiHUS peaibHOro rasa. BuyrpenHnee naBieHue
rasa.

Ananu3s ypaBHeHus Ban-nep-Baanbca. Kputnueckoe coctostnue raza. Kputnueckoe
JIABJICHUE U KPUTUYECKasl TEMIIepaTypa.

BuyTpeHHss s3Heprus peajbHOTOo rasa.

XapakTepucTUKa KHJIKOTO COCTOsIHUA. Paninyc MOJIEKYyIsIpHOTO AEMCTBHUSL.
[ToBepxHocTHas sHEprus kuakocTh. [loBepxHocTHO-akTHBHBIE BemlecTBa (ITAB).
JlaBneHue 1moja U30rHyTOM MOBEPXHOCTHIO )KUAKOCTU. KpHBU3HA MOBEPXHOCTH
xuakoctu. Popmyia Jlammaca.

SABnenus cmaunBanus. KpaeBoil yros. CMaunBaronue 1 HECMa4MBaOIINE KUIKOCTH.
TBepabie Tena. MOHOKpPUCTAIIBI M OJUKPUCTAIUIBI. AHU30TPOITHOCTD.
TennoeMkocTh TBEpAbIX Te. 3akoH Jrononra u [Itu.

Oo0pa3sen OusteTa 2 aTTecTalUM.

BUJIET Ne 1



JUCHUILINHA: «Du3uKa»

1. UneanbHeblit Ta3 u ero cBoiictBa. OcHoBHoe ypaBHeHue MKT upeansHoro rasa.

2.

Ananu3 ypaBHeHust Ban nep Baanbca miis cOCTOSIHMS peasibHOro rasa. BHyrpeHHee

JlaBJICHUE Tra3a.
3. Kakyro TemMiepaTypy UMeeT Macca raza M=22 a30Ta, 3aHuMaromero oosem V=820 cm®
npu nasnenuu P=0,2 MIla?

o ~

10.

11.

12.
13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

Bomnpocsl k 3k3ameny (2 cemectp).

[Ipenmer ¢usuku, ero conepxanue U nenan. CBsa3b GU3NKA C IPYTUMHU
JTUCIUTITHHAMU.

Cucrema orcueta. TpaekTopus, JUIMHA ITYTH U TIEPEMEIICHUE MaTepUaIbHON TOUKH.
CpenHsst CKOpOCTb U CpeJJHEE YCKOPEHHUE Tela.

AOcoroTHO TBEpIo€e Teo. BpamiarenbHoe ABUKEHUE. YTI0Bask CKOPOCTh U
YCKOpEHUE TIPH BPAIIATEILHOM JABMKCHUU (€]1. UBMEPEHHUS).

HNueptHocts. Macca, cuna. Umnynbe Tena (ea. uamepenusi). 3akonsl HeroToHa B
MEXaHUKe.

Mexannyeckasi cucreMa Tell. 3aKOH COXpaHEHMsI UMITYJIbca. 3aKOH JABUKEHUS [IEHTpa
Mmacc.

PaboTa n mexannueckas sHeprus. Kunernueckas u noteHnuanbHas sHeprus. [lomHas
MeXaHUYecKas SHeprus (ell. U3MEpeHus).

3aKOH COXpaHEHHUs U MPEBPAILICHUS SHEPrUU. PaccesiHue sHeprum.

HanpsixeHHOCTE M OTeHIMAI 1ouist TsroteHus. Cuna Tshxectu. Bec Tena.

VY nap aGcoroTHO ynpyrux u Heynpyrux tei. Jluaus ynapa. CKOpoCcTH Tel mociie
yaapa.

MowmenT unepunu tena. Teopema IlItelinepa. Kunernueckas sHeprus npu
BpaIaTEIbHOM JIBUIKECHHM.

VYpaBHEHHE TMHAMUKHU BPAIaTeIbHOTO JBUKEHUSA. MOMEHT CUIIBI U €0 CBA3b C
YTIIOBBIM YCKOpPEHUEM (€]1. U3MEPEHUS).

MoMeHT nMiynbca. 3aKOH COXpPaHEHHUsI MOMEHTA UMITYJIbCA.

CraTucTUYeCcKui U TEPMOJIUHAMUYECKUI METO bl HCCIIEI0BAHUIM.
TepmonHaMuueckasi CuCTeEMa U TEPMOIMHAMUYECKHI TIpoLEcC.

Wneanbuslii ra3 u ero cBoiictea. OcHoBHoe ypaBHeHue MKT uaeanbHoro rasa.
Cpennsisi KHHETHYECKasi SHEPTUs MOJIEKYJI raza. 3akoH Makcseria Juist
pacnpeneneHns MOJIEKYII ra3a o CKOpOCTSIM U SJHEPTUSM.

N3oTepmuueckuii, n300apHBIN 1 M30XOPHBIN MTporiecchl. 3akoHbl boitns — MapuoTra,
I'eit — JIroccaka u [lapis.

[TepBoe Hayano TepmoauHaMUKU. TemnnooOMeH.

[IpuMeHeHne nepBoro Havana TepMOAMHAMUKHY K n3omnpoueccam. OU3nueckuil CMbICI
ra3oBOM IOCTOSIHHOM.

OmnsitHOe 060cHoBanne MKT. bpoynosckoe nuxkenue. Omnwit LltepHa. [locTosHHas
ABorazpo.

Bbapometpuueckas popmyna. Pacnpenenenue bonbsimana 115 BHEIIHETO
MOTEHIUAJIBHOTO TOJIA.

CpenHee 4MCIO CTOJKHOBEHUN U CPEIHsIS ATMHA CBOOOIHOTO Mpodera MoJIeKyI rasa.
Uucno JlomMuara (BeauurHa U €. U3MEPEHUs).

SIBneHus nepeHoca B TEPMOJIMHAMUYECKA HEPABHOBECHBIX CUCTEMAX. 3aKOHbI DUKa,
®ypre u HeroToHa.

DHTponus uaeanbHoro rasa. [IpuBeneHHoe koau4yecTBo TerioTel. HepaBeHcTBO
Knaysuyca.

Bropoe nHauano repmoauHamMuku. [Ipunuun neicTBus TemioBoro Asurarens. Lukn
Kapno u ero KII/I.
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25.

26.

27.
28.
29.
30.

31.
32.
33.

VYpaBHeHue Ban-aep-Baanbca Uit COCTOSIHUS peanbHOro ra3a. BHyTpeHHee JaBieHue
rasa.

Amnanu3 ypaBHeHus Ban-nep-Baanbca. Kputnueckoe cocrosinue rasza. Kpurnueckoe
JIABJICHUE U KpUTUYECKasl TeMIIepaTypa.

BHyTpeHHss dHEprys pealbHOIo rasa.

XapakTepucTUKa JKUJIKOTO COCTOsIHUA. Pannyc MOJIEKYIISIPHOTO NEUCTBHSL.
[ToBepxHOCTHas sHEprus kuaKkocTH. [loBepxHOCTHO-akTHBHBIE BelecTBa (IIAB).
JlaBnenue 1o U30rHYTOU IMOBEPXHOCTHIO )KUAKOCTH. KpHBU3HA MOBEPXHOCTH
xunkoctu. @opmyna Jlamnaca.

SABnenust cmaunBanus. Kpaepoit yron. CmaunBaromye 1 HECMaunBaOIIUE KUIKOCTH.
TBepabie Tena. MOHOKpUCTAIIIBI M OJUKPUCTAIUIBI. AHU30TPOITHOCTD.
TemoemkocTs TBEpAbIX TeN. 3akoH rononra u [Itu.

Oo0pa3en 3K3aMeHANIMOHHOT0 OuUJIeTA.

MUWHUCTEPCTBO HAYKH U BLICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EIEPAIIANA
TI'PO3HEHCKHW I'OCYJIAPCTBEHHBIA HE®TSIHOM TEXHUYECKHW YHUBEPCUTET

NMEHMU AKAJ. M.JI. MUJUVIMOHIOINKOBA

BUJIET Ne 1
JAUCIHHUIIJIMHA: «(I)mmca»

1. AGconroTHO TBepaoe Teno. BpamaTenpHoe qBMKEHNE. YTIOBas CKOPOCTh U YTIIOBOE
YCKOpEHHE TIPH BPAIIATeILHOM JABMKEHUH (€11 U3BMEPEHUS ).

2. BHYTpeHHsIs1 SJHEprusl peabHOTO rasa.

3. Haiiti mioTHOCTH BOIOpoia ipu Temmeparype t=15 °Cu nasienuu P=97 3 klla.

o ukrowdn

o

10.

11.

12.

13.

3aBemyromuii kKaheapon «Du3nKay VYcemaxues P.T.

3cemecTp.
Bonpocel nepBoii py0e:kHOH aTTecTalum.

3aKOH COXpaHEHHUs IIEKTPUUYECKOTO 3apsiaa. [IpoBoAHUKH, MOIYIPOBOIHUKY U
JUDIIEKTPUKH.

Toueunslii 3apsa. 3akoH Kynona. Dnekrpruueckast mOCTOSHHAS.
DnekTpocraTuieckoe noje. HampsykeHHOCTh 3JIEKTPOCTaTUYECKOTO MOJIA.

Teopema ["aycca ams 3€KTPOCTaTUYECKOTO TOJISI B BAKyyMe.

[Ipumenenne TeopeMsl ['aycca k pacdeTy HEKOTOPBIX JIEKTPOCTATHUECKHUX MOJIeH B
BaKyyMe.

[IpoBOTHUKY B 3NIEKTPOCTATUYECKOM MOJIE. DIEKTPOCTATUYECKAS UHAYKIIHS.
DnexTpuyecKas eMKOCTh YEJUHEHHOTO MTPOBOAHUKA (€. U3MEpPEHUs).
DNEeKTPOEMKOCTh IIapa.

Konpnencaropsl. [lapannenbHoe u mocienoBaTebHOE COSAMHEHNE KOHICHCATOPOB.
DNeKTpUUYECKUN TOK, CUJIA U ITIOTHOCTH TOKa (e1. u3Mepenusi). Tok mMpoBOIUMOCTH U
KOHBEKI[UOHHBIH TOK.

3akoH OmMa. ConpoTHUBIIEHNE IPOBOJIHUKOB. DIEKTPUUECKOE COIPOTUBIIEHUE U
3JIeKTpUYECKas MPOBOAUMOCTb IPOBOJHHKA (€. U3MEPEHUS).

Pa6ota u momrHOCTh TOKa. 3akoH J[xoyns — Jlenua. Y enpHas TemioBas MOITHOCTh
TOKa (€/1. U3MEPEHUs).

3akon OMa 71 HEOTHOPOJAHOTO yJacTKa LeNu. DISKTPOABUKYIIast cuia (eI.
U3MEpEHNs).

[TpaBuna Kupxroda ams pa3BeTBICHHBIX MIEKTPUYECKUX IIETIEH.

Oo0pa3zen Oustera 1 arrecTanum.
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BUJIET Ne 1
AUCIHUIIJIMHA: «(I)I/BI/IKa»

1. Toueunslii 3apsia. 3akoH KynoHna. DnekTpuyeckasi HOCTOSIHHASL.

2. Konnencaropel. [lapannensHoe 1 nociie10BaTeIbHOE COEAUHEHNE KOHIEHCATOPOB.

3. Bo ckoyibko pa3 cuia rpaBUTALMOHHOTO NPUTSIKEHUS MEXIY JBYMS INPOTOHAMU
MEHBUIE CHUJIbl UX KYJIOHOBCKOTO OTTaJKMBaHUA? 3apsija MPOTOHA PaBEH IO MOAYIIO U
IIPOTHBOIIOJIOKEH [0 3HAKY 3apsALy JJIEKTPOHA.

Bomnpocs! BTopoii py0exHoii aTTecTanunu.

1. DnemeHTtapHas Kiaccuyeckasi TEOpHUS IEKTPOIIPOBOJHOCTU MeTallIoB. CpenHss
CKOPOCTb TEIJIOBOTO JBMYKEHUSI SJIEKTPOHOB.

2. Pabora BbIX0/1a JIGKTPOHOB M3 MeTauia. [I0BepXHOCTHBIN CKa4OK IMOTeHIMANA (&1
U3MEpEeHus).

3. DMHCCHOHHBIC SBJICHHS U UX TPUMEHEHHE. BosbrammniepHas XxapakTeprcTUKa
BAKYyMHOTO TM0/1a. 3aKOH «TPEX BTOPBIX».

4. Wonwmzanus razoB. HecaMocTosTenbHBIN Ta30BbIN pa3psl. DHEPrus HOHU3AUH (€]1.
U3MEpEeHus).

5. CamocTosTenbHbIN Ta30BbId pa3paa. YaapHasd u GoToHHAs HOHM3aNMs. Tieromu,
HCKPOBOM, JYrOBOM M KOPOHHBIN pa3ps.

6. Ilma3ma u ee cBoiicTBa. BbicokoTeMmnepaTypHas u razopaspsiaHas miazma. CTerneHb
MOHU3AIUH TJIa3MBbl.

7. MaruauTtHoe nosie. UHayKIus 1 HanpsHKEHHOCTh MATHUTHOTO TOJsl. MarHuTHas
MOCTOSIHHAS (BEJIMYMHA U €]]. U3MEPEHUS).

8. 3akon buo — Caapa — Jlammaca myist MarautHoro nosis. [lose mpsimoro Toka u mose
KpYroBOTO TOKa.

9. 3akon Ammepa. BzaumoaeiicTBue napamieabHbIX TOKOB. [IpaBuino aeBoit pykwu.

10. leiicTBMEe MarHUTHOTO TOJIA Ha ABWKYymuiics 3apsa. Cuna Jlopenna. ®opmyna
Jlopenua.

11. SIBnenue >nekTpoMarHUTHOM MHAYKIMU. OnbiTel Dapaaes. MHAYKIIMO HHBIA TOK.

12. 3akon anekTpoMaruutHoM nHAYKIMKH dapanes. [1pasumno Jlenma.

13. NHayKTUBHOCTD KOHTYpA (€. u3MepeHus ). THIyKTUBHOCTh COJICHOU/IA.
CamouHIyKIIHS.

14. JIluaMarHuTHBIN 1 TapaMarHuTHbIN 3¢ ¢dekT. JlnaMarHeTUKU U mapaMarHeTUKHU.

15. HamarunyeHHOCTh. MarHuTHoOE MoJjie B BellecTBe. MarHuTHasi BOCIPUUMYHUBOCTh
BEIECTBA.

16. ®eppomarneTuku u ux cBoictBa. Touka Kropu. MarHuTHBIN TUCTEpE3UC.
MarautoCcTpuKIHs.

17. Ilpunnun aeiictBus Tpanchopmartopa. Kosddunuent rpanchopmarum.
[ToBeImIaroiye 1 MOHWKAIINE TPaHC(HOPMATOPEI.

Oo0pa3zen OusieTa 2 arrecTanum.

BUJIET Ne 1
AUCHHUIIJINHA: «(I)mmca»

1. PaGoTa BbIX0/1a 3JIEKTPOHOB U3 MeTaia. [IoBepXHOCTHBIN CKauoK NOTeHIHana (ex1.
U3M.).

2. 3akoH snexTpoMarHuTHOM uHAykuuu @apanes. [Ipasuno Jlenna.

3. Menuslii map paguycom R=0,5 cm nomemen B Macio. IlnotHocTs Macia p.,=0,8-10°
ke/m®. Haiftu 3apsaj mapa, eciid B OJHOPOJHOM SJIEKTPUYECKOM MOJE Map OKa3aics
B3BELICHHBIM B Macje. DJIEKTPUYECKOE II0JIE HAIIPaBICHO BEPTUKAIBHO BBEPX U €r0
HanpsHKeHHOCTb E=3,6 MB/m.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,
25.
26.

217.
28.

29.

30.

Bomnpocsl k 3a4erty (3 cemectp).

3aKOH COXpaHEHMsI IEKTPUUECKOTO0 3apsiaa. [IpoBoaAHMKY, TOIYIPOBOAHUKY U
JUDIIEKTPUKH.

Toueunsiit 3apsia. 3akoH Kynona. Dnexkrpudeckas oCTOsIHHASL.
OnexTpocraTuieckoe noJje. HanpsykeHHOCTh 3J€KTPOCTaTUYECKOTO TOJIA.
Teopema ['aycca aJist 3JIEKTPOCTATUYECKOTO OISl B BAKYyME.

[Ipumenenue Teopemsl ['aycca Kk pacdeTy HEKOTOPBIX NIEKTPOCTATUYECKUX T10JIEH B
BaKyyMe.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. DIEKTPOCTATUYECKAS UHAYKLIHS.
DnexTpuyecKas EMKOCTh YEMHEHHOTO IIPOBOIHUKA (€. U3MEpPEHU).
DNEeKTPOEMKOCTbD I1apa.

Konnencaropsl. [lapaiiensHoe U OCIEA0BATENIBHOE COETMHEHNE KOHIEHCATOPOB.
DneKTpUYeCcKuil TOK, CUJla U IMJIOTHOCTh TOKa (el. u3MepeHus). Tok MpoBOAMMOCTH U
KOHBEKIIMOHHBIN TOK.

3axoH Oma. ConpoTHBIIEHHE TPOBOAHUKOB. DJIEKTPUUECKOE COITPOTUBIICHUE U
AJIeKTpUYecKasi MPOBOJAUMOCTb MPOBOIHUKA (€. U3MEPEHMUS).

PaboTa u momHOCTE TOKA. 3akoH Jxoynst — Jlenna. Y aenbHas TerioBas MOIIHOCTh
TOKa (€7 H3MEpEHU).

3akon OMa 111 HEOJTHOPOAHOTO YYacTKa IENu. DIESKTPOABUKYITAs cuia (eI
U3MEpeHus).

[IpaBuna Kupxroda ams pa3BeTBICHHBIX AIEKTPUUYECKUX IIETEH.

DneMeHTapHas KJIaCCHYECKasi TEOpUs AIEKTPONPOBOJHOCTH MeTAIIOB. CpeHss
CKOPOCTh TEIJIOBOTO JBMYKEHUSI SJIEKTPOHOB.

PaboTa BbIx0a 351eKTpOHOB U3 MeTasuta. [[oBepXHOCTHBIN CKavyoK MOTeHIMAA (e]1.
U3MEpEeHUs).

OMHCCHOHHBIE SIBJIICHHS U UX IPUMEHEHUE. BoapTamnepHas XxapakTepucTuka
BAKYYMHOTO TMOJA. 3aKOH «TPEX BTOPBIX).

HNonwnzarus razoB. HecaMoCTOSTETbHBIN Ta30BBIN pa3psia. DHEPTUs HOHU3AIUH (1.
U3MEpEeHUs).

CaMocCTOATENbHBIN Ta30BbINA pa3psa. YaapHas u poToHHAs HOHHU3ANU. TICONUH,
HUCKPOBOM, TyrOBOM U KOPOHHBIN pa3psijl.

[Ina3ma u ee cBoiicTBa. BeicokoTemneparypHas u razopaspsaHas miazma. CteneHpb
VMOHU3AIUH TUIa3MBl.

MarnutHoe noJsie. Uuaykuust 1 HanpspkeHHOCTh MAarHUTHOTO 1T0J1s1. MarHuTHas
MOCTOSIHHAS (BEJIMYMHA U €]]. U3MEPEHUs).

3akoH buo — CaBapa — Jlannaca ans marautHoro noJist. [lone npssMoro Toka u nose
KpYTOBOT'O TOKA.

3akoH Amriepa. B3aumoelictBre napauiesbHbIX TOKOB. [IpaBuiio neBoil pyku.
JleficTBME€ MarHUTHOTO 1OJIA HAa ABWXKYIIUiics 3apsaa. Cuna Jlopenua. @opmyna
Jlopenna.

SBnenue anekTpoMarHuTHOM MHAYKIMHU. OnbiTel @apanes. UHIyKIHMOHHBIN TOK.
3aKoH anekTpoMarHuTHOM nHaykunn Papanes. [Ipasuno Jlenna.

WNHAyKTUBHOCTh KOHTYpa (el1. u3mMepeHust). IHIyKTHBHOCTb COJICHOM .
CamouHayKUHUS.

JlnamMarHuTHBIN 1 TapaMarHuTHEIN 3 dexT. [luamarneTuku u napaMarHeTHKY.
HamaranuenHocts. MarauTHoe 1oJie B Beniectse. MarauTHasi BOCHpUMMYUBOCTD
BEILECTBA.

®eppoMarHeTku U ux cBoiicta. Touka Kropu. MarHuTHbIi ructepesuc.
MarauTocTpuKuus.

[Ipunnun neiictBus tpancpopmaropa. Kospduuuent rpancdopmarium.
[NoBblmaronye 1 NOHMWXKAIOINE TPAaHC(HOPMATOPHIL.

13



Oo0pazen OuseTa K 3a4ery.

BUJIET Ne 1
AUCIHHUIIJIMHA: «(I)I/BI/IKa»

1. ITpaBuna Kupxroda ams pa3BeTBICHHBIX JIEKTPHYECKUX IIECTICH.

2. lnaMarHuTHBIN ¥ TapaMarHuTHBIN 3¢ ¢dekT. J[naMarneTnku 1 mapaMarHeTUKY.

3. Haiiti majieHue moTeHIMaNa Ha MEJHOM MpoBoje unHON |=500 m u nuamerpom d=2
MM, €CIIA TOK B HeM |=2 A.

4 cemecTp.
Bomnpocs! nepBoii py0e:kHOH aTTecTalMMU.

=

OcHoBHbIe 3ak0HBI onTHKU. [IpenensHblit yroi. [lonHoe oTpakeHue cBeTa.

2. Tonkwue nuH3BL. M300pakeHue MpeIMETOB B TOHKUX JIMH3aX. [ TaBHast onTHYecKast OCh
u okyc muH3b1. DOpMya TOHKOM JIMH3BI.

3. OcHOBHBIE (OTOMETPHUICCKHIE BEIIMYMHBI. DHEPTreTHUECKas CBETUMOCTb,
SHepreTuYeckKas SpKoCTh, CBETOBOM MOTOK M OCBEIIEHHOCTb (€1]. U3MEPEHMUS).

4. DneMeHTHI JIEKTPOHHOM ONTHKU. DJNEKTPOHHBIE JIMH3bI. DIEKTPOCTATUYECKUE U
MAarHUTHBIE JIMH3BI.

5. PaszButue npencrasnenuii o npupoje cera. KopnyckymnspHasi, BOJTHOBas U
3JIEKTPOHHAs Teopuu cBeTa. KBaHTOBas Teopusi DUHIITEITHA.

6. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. BpeMst KOTepeHTHOCTH.
BosHOBOI 1yT.

7. Wurepdepenius ceeta. MeToapl HaOMOAeHU HHTEpPEpEeHIINH CBETA. Y CIIOBUS
MaKCUMYMOB 1 MUHUMYMOB MHTEP(EPEHLINH.

8. Ilpunmun ['rolireHca — @penens. CBeToBast BOJHA KaK pe3yiIbTaT CYNEPIO3UIINI
BTOPUYHBIX BOJIH.

9. TlpsmonmHEitHOE pacrpocTpaHeHre cBeta. Meros 30H OpeHerns.

10. Indpaxus OpeHenst Ha KPYTJIOM OTBEPCTUH U JIUCKE.

11. Tudpaxmus @paynrodepa Ha TUPPAKITUOHHON penIeTKe. Y CIOBUSI MAaKCUMYMOB 1
MUHHUMYMOB TU(GPAKIIH.

12. JIndpakmus Ha npocTpancTBeHHOU penietke. opmyna Bynbsda — bparros.
PeHTreHoBckast ClIEeKTPOCKONUS U PEHTT€HOCTPYKTYPHBIN aHAIIN3.

13. TITornmomenwue (abcopOius) cBera. Koaddunuent nornomnienus. 3akod byrepa.

Oo0pa3zen Ousiera 1 arrecranum.

BUJET Ne 1
AUCHHUIIJINHA: «Puzuka»

1. OcHoBHbI€ 3aK0HBI ONTUKHU. [loHOE OTpakeHue ceera. [IpenenbHbli yrosi.

2. [IpsamosnmHeitHOe pacpocTpaHeHue ceeta. Meton 30H DpeHensi.

3. T'opu3oHTaNbHBIA JIyd CBETa MAJaeT Ha BEPTHKAIBHO PACIOJIOKEHHOE 3€pKajo.
3epkano MOBOpAYMBAETCS Ha YTOJd o OKOJO BepTUKaNbHOM ocu. Ha kakoit yrom 6
MMOBEPHETCS OTPAKEHHBIN JTy4d?

Bonpocsl BTOpoii py0exHOil aTTecTanunu.
1. Tlonspusauus cBeta. EcTecTBeHHBIN U MOIApU30BaHHBIN cBeT. CTeNeHb NOJSpU3aIUHI.
3akoH Manoca.

2. Tlonmspuzamust cBeTa TMpH OTPAXEHUHM W TMPEIOMICHHM HAa TpaHUIE ABYX
JTURIIEKTPUKOB. 3aKkoH bprocrepa.
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10.
11.
12.
13.
14.
15.
16.
17.

UckycctBenHass  omTmueckas — aHm3orporus.  Oddext  Keppa.  JIBoiiHoe
Jy4eTperoMIICHHE.
Bpamenne mnockoctu mosisipu3anmi. ONTHYECKH AaKTHBHBIE BemecTBa. DQQeKxt
®dapanes.
TennoBoe wu3nydenue. AOcomoTHO uépHoe Teno. ChnekTpaibHas IJIOTHOCTh
SHEPreTUYECKON CBETUMOCTH (€1. U3MEPEHMUS).
3akon Credana — bonpimana u 3akoH cmemieHuss Buna. IlocrosHHass Buna u
nocrosiHHast Credana-bosbiiMana (BeTMYMHA U €IMHUIBI U3MEPEHU).
doTtoanekrpuueckuii 3¢ dexT. BHenHMiA, BHyTpeHHUI 1 BEHTHIbHBINA (oT0od3(hdeKT.
Bonbramnepnas xapakrepuctuka (ortodddexra. 3akoHbl BHEIHEro ¢GoTtodddexTa.
Kpacnas rpanuna goroaddexra.
Macca u ummnyibsc gotona. /laBneHue cpera.
[Tocrynater bopa. CraimoHapHeie COCTOSIHUS aTOMa.
Pa3mep, cocraB u 3apsi1 aTOMHOTO si7jpa. MaccoBoe 1 3apsA0BO€ YHUCIIO.
JleexT Macchl ¥ SHEPTUs CBSI3M siipa. Macc-ClIeKTpOMETPBI.
CruH spa 1 ero MarHUTHBIA MOMEHT. SIIepHbIil MArHUTHBINA PE30HAHC.
Snepnsie cunbl. CBoiicTBa siiepHbIX cuil. KanenbHas u o0osouedHast MOJIENH sJIpa.
PannoaxTuBHOE M3MydeHue U ero Bubl. CBONCTBA paJMOAKTUBHBIX U3TyYEHUMH.
3akoH paauoakTuBHOTO pacnana. [lepuon nonypacnana. [IpaBumna cMmemieHusl.
Metopl HaOMIONEHUST U PETUCTPALMK PaJuOaKTHUBHBIX 4acTull. Kamepa Buibcona.
CUMHTWUTALIMOHHBIN, YEPEHKOBCKUI U TIOJYIIPOBOJHUKOBBIN CYETUUKH.
Oo0pa3zen OuseTa 2 aTTecTalum.
BHJET Ne 1
AUcHUILUINHA: «Du3nuKa»

1. Ionspuzanus cBeTa MpH €ro OTPaXKEHNWN HA TPAHULIE IBYX AUAICKTPUKOB. 3aKOH
bprocrepa.
2. JledexT Macchl ¥ SHEPTUs CBA3M sApa. Macc-CreKTPOMETPHI.

3.

B ombiTe HOHra otBepcTHsi OCBEIIATIMCh MOHOXPOMATHYECKUM CBETOM C JJIMHOM

BOJIHBI A=600 nm. PaccTosHusA MeX Iy OTBEpCTUAMU (=] Mmm, pacCTOSIHHE OT OTBEPCTUI
1o 3kpana L=3 m. HaliTu moyioxeHue Tpex NepBhIX CBETIIBIX MOJIOC.

=

10.
11.

12.

Bomnpocel k 3x3ameny (4 cemecTp).

OcHoBHbIe 3ak0HbI oNTHKU. [IpenensHblil yroi. [lonHoe oTpaxkeHue cBeTa.

Tounkue nun3bl. M300paxkeHue npeAMEeTOB B TOHKHX JIMH3aX. | JTaBHAs onTHyeckasi 0ch
u okyc auH3bl. DopMysia TOHKON JTMH3BI.

OcHoBHbIe (HOTOMETPUYECKUE BEIMUYNHBI. DHEPreTUUECKasi CBEeTUMOCTD,
SHepreTHUYecKas SpKOCTh, CBETOBOM MOTOK U OCBEIICHHOCTH (€1]. U3MEPEHHUS).
DJIEMEHTBHI AJIEKTPOHHOM ONTUKHU. DJIEKTPOHHBIE JIMH3bI. DJIEKTPOCTATUYECKUE U
MAarHUTHBIE JIUH3BI.

PazButue npeacrasnenuit o npupoae cera. KopmyckymnspHas, BOJIHOBas U
3JIEKTPOHHAs Teopuu cBeta. KBaHTOBas Teopus DUHIITEITHA.

KorepeHTHOCTP M MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpemsi KOrepeHTHOCTH.
BousHoBoOM 1yT.

Wntepdepentus cBera. Meroabl HaOmoAeHUs HHTEpPEpPEHLMH CBeTa. YCIOBUS
MaKCUMYMOB 1 MUHUMYMOB UHTEP(EpPEHIIHH.

ITpunuun I'roiirenca — @penens. CBeToBass BOJIHA KaK Pe3yabTaT CYNEPHO3ULUU
BTOPHUYHBIX BOJIH.

[IpssMonmHeENHOE pacnipocTpaHeHue ceeta. Meros 30H Openens.

Hudpaxius Openenst Ha KPYTriIoM OTBEPCTUHU U JIUCKE.

Hudpaxus DpayHropepa Ha JUPPAKIUOHHONW pelieTke. YCIOBUS MAaKCUMYMOB M
MUHUMYMOB JH(PpaKIIH.

Hudpakuss Ha npocTpaHcTBeHHOW pemierke. Popmyna Bynbspa — Bporros.
PeHTreHoBckas CIEKTPOCKONMS U PEHTTEHOCTPYKTYPHBIM aHAIuU3.
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13.
14.

15.

16.

17.

18.

19.

20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.

[Mornomenue (adbcop6umst) ceta. Koadunuent nornomenus. 3akon byrepa.
[Tonsipuzanus cera. EcrecTBEHHBIN U NOISpU30BaHHbIN cBeT. CTeneHp NOoJsSpU3aliig.
3akoH Maioca.

[lonsipuzanus cBeTa NOpU OTPAKEHUUM M TPEIOMIEHUMM Ha TIpPaHULE JBYX
JTURIIEKTPUKOB. 3aKkoH bprocrepa.

NckyccrBennas onrudeckas anu3orporus. Dddext Keppa. J[BoiiHoe
Jy4eTperoMIICHHE.

Bpamenne miockoctu nossipusanui. OnTudecku akTUBHBIE BemecTBa. Jddekr
®dapanes.

TennoBoe uznydenue. AOComOTHO u€pHoe Teso. CrekTpanbHas III0THOCTh
SHEPreTUYECKON CBETUMOCTH (€. U3MEPEHMUS).

3akon Credana — bospiiMana u 3akoH cmenieHus Buna. [Toctosanas Buna u
nocrosiHHast Credana-bosbiiMana (BeTMYMHA U €IMHUIBI U3MEPEHU).
®orosnextpuueckuii 3¢ ¢dext. BHenHuil, BHyTpeHHUN U BEeHTUIbHBIN (oTO3(d]eKT.
Bonbsramnepnas xapakrepuctuka potodddexra. 3akonsl BHemHero Gotospdekra.
Kpacnas rpanuna dhotoaddexra.

Macca u ummnyinbsc gotona. /laBneHue cpera.

[Toctynatel bopa. CtanmoHapHble COCTOSIHUS aToMa.

Pa3mep, cocraB u 3apsi1 aTOMHOTO si7jpa. MaccoBoe 1 3aps0BO€ YU CIIO.

JleexT Macchl ¥ SHEpTUs CBSI3M siipa. Macc-ClIeKTpOMETPHI.

CnuH sapa 1 ero MarHUTHEIM MOMEHT. SI1epHbI MarHUTHBIA PE30HAHC.

SAnepubie cunbl. CBOMCTBA siAepHBIX cuil. KamenbHas u 00os09euHas MOJICTH sapa.
PannoaktuBHOE n3ydeHUe U ero BUbl. CBOMCTBA PaIMOAKTUBHBIX N3ITy4EHUH.
3akoH panuoakTuBHOro pacnana. [lepuon nomypacnana. [IpaBuna cMmemnieHus.
Merto1b1 HaOMIOIEHUS U PETUCTPALIMU paIoakTUBHBIX yacThll. Kamepa BusbcoHa.
CUMHTWIIALIMOHHBIN, YEPEHKOBCKUN U MOJTYIPOBOHUKOBBIA CUETYUKH.

Oo0pa3zen 3k3aMeHANMOHHOI0 ONJIeTA.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O ObPA3OBAHUA POCCHFICISOFI OEJEPALINN
I'PO3BHEHCKHUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET

HUMEHU AKAJ. M.JI. MUJUIMOHIIIUKOBA
BUJET Ne 1
JUCHUIIJIMHA: «(I)I/BI/IKZI»

1. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpeMsi KOre€peHTHOCTH.
BousHOBOI 1yT.

2. SInepubie cunbl. CBOMCTBA sAepHBIX cuil. KamensHas u 00009euHas MOCIHU sJIpa.
3. HaliTu akTUBHOCTh MacChl M=1 2 paausl.

3aBenyromuii kapenpoit «duznka» Ycnaxues P.T.

Texkymmii KOHTPOJIb
KonTponpHas padota Nel

1. Touka ABMKETCS MO OKPYXKHOCTH pamuycoM R = 30 cM ¢ MOCTOSHHBIM YTJIOBBIM
yckopeHueM & ONpesieNuTh TaHI€HIMANbHOE YCKOPEHHE ¢ TOUKH, ECIIM M3BECTHO, 4TO 3a
BpeMsat = 4 ¢ OHa coBeplIMIa TPH 000pPOTa U B KOHIE TPEThEro 000pOTa €€ HOPMAILHOE
yckopeHue  an=2,7 M/c?,

2. Ilap Maccoii m1= 2 KT CTaJIKHBAETCA C MOKOSIIMMCS IapoM O0JIbIIIel MacChl M MpU

sToM TepsieT 40% kuHeTHnueckoi sHepruu. OnpenenuTb Maccy me 6oJblIero mapa. Y aap
CUUTATh a0COJIIOTHO YIIPYTHM, MIPSIMBIM, LIEHTPAJIbHBIM.
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3. Kakas paborta 4 nomkHa ObITh COBEpILICHA ITPU MOJHIATHHN C 3eMJIM MaTEPUAIIOB JUIS
MOCTPOMKH IHJIMHAPHYECKON TpyObI BbicoTOM h= 40 M, HapyxHbIM uamerpom D = 3,0 M u
BHYTpeHHUM guameTpoM d = 2,0 m? [110THOCTL MaTepuana p IPUHSTH paBHOH 2,8 - 10°
Kr/Me,

4. K KoHILIaM JIETKOM W HEpacTsHKUMON HUTH, TEPEKHMHYTON uepe3 OJIOK, MOJBEIICHBI
rpy3sl Mmaccamu M1= 0,2 kr u M2 = 0,3 kr. Bo CKOJIbKO pa3 OTIMYAIOTCS CUJIBI, IEHCTBYIOLIUE
Ha HUTH IO 00€ CTOPOHBI OT OJIOKA, ecimu Macca Oimoka M = 0,4 Kr, a €ero OCh JABWKETCS
BEPTUKAILHO BBEPX C YCKOpeHHEM a = 2 M/c? ? CHaMu TPEHHUs ¥ IPOCKAIB3bIBAHNS HUTH TI0
010Ky MpeHeOpeYb.

5. Opnoponnbiii crepxensb jmHOW ¢ = 1,0 M u maccoir M = 0,7 Kr mojBelIeH Ha
TOPU30HTAIIBHOM OCH, ITPOXOJSIIEN Yepe3 BEpXHUM KOHEL CTepKHA. B TOUKy, OTCTOSAIIYIO OT
ocH Ha % €, aOCOJIOTHO YIPYTO YAapseT Myl Maccoid M = 5 Kr, JeTsIas MepreHIuKyIIPHO
cTepxkHIO M ero ocu. Ilocie ymapa cTepikeHb OTKIOHMiCA Ha yron a = 60°. OmpenenuTts
CKOPOCTh IYJH.

6. Bo ckoibko pa3 CpedHss IJIOTHOCTh 3€MHOTO BEUIECTBAa OTIMYACTCS OT CpEaHEH
w10THOCTH JyHHOTO? IIpuHsATE, uTO paauyc Rs 3emiu B 6 pa3 MeHbllle Beca Tesla Ha 3emiie.

[ToaroToBka K BBINIOJIHEHHUIO I'padrKa 1a00paTOPHOTrO MpakTHUKyMa - 27 4acoB

CamocTosTenbHas MOATOTOBKA K JJAOOPATOPHBIM 3aHATHAM 3aKJIIOUAETCsl B U3YUYEHUU U
YCBOGHMHM €€ TEOPETUYECKUX MPEANOCHUIOK C TOMOIIBI0 METOJMYECKHX YKa3aHHil K
nabopaTopHbIM  paboTaM M JOMOJIHUTEIbHOM  JINTEpaTyphl, PEKOMEHJIOBAaHHONW B
MeToanyeckux ykazaHusx. Crenyer oOpaTuTh oco0oe BHUMAHUE Ha TEOPETHUECKOE
000CHOBaHME W BBIBOJ] PAacueTHOW (DOPMYJIBbI, HCIOIB3YEMOW IS OMpPEACNICHUs HCKOMOM
BEJIMYMHBI, TMOJYYUTh SCHOE MpeACTaBIeHHE O NpUOOpax, O CXeMe SKCIEePUMEHTAIbHOMN
YCTAaHOBKM U TOpSAJKE BBINOJHEHUA paboTel. HeoOXxoaumo naTh NOJHBIE OTBETHl Ha
KOHTPOJIbHBIE BOMPOCHI, COAEPKAIINECS B KOHIIE METOJUUECKUX YKa3aHUH K J1a00paTopHbIM
pabotam. [Iponssectu 06pabOTKy pe3yabTaTOB HIKCIEPUMEHTA, CAENaTh BHIBOJBI U COCTABUTH
MIPOTOKOJI TIO TaHHOH paboTe

HaunmenoBanue mabopatopHbiX paboT.

1.06paboTka pe3yabTaToB (PU3NUECKOTO IKCTICPUMEHTA.

2.0mpeneneHne yCKOpeHus CBOOOTHOTO MaleHHsI € IIOMOIIBIO MaTeMAaTHIECKOTO MasiTHUKA
3.0npeneneHre MOMEHTA HHEPIIMU C TOMOIIBI0 MasiTHUKa MakcBeuia.

4.0mnpenenenue KOApPHUIIMESHTA BI3KOCTH BO3/IyXa KaHUIIPHBIM METOIOM

5.0npenencaue ko3 duinenTa BHyTpeHHETr0 TPEHUs KUIKOCTH 110 MeToy CToKca
6.0npeneneHre OTHOIICHHSI TEIUIOEMKOCTEH BO3/IyXa P MIOCTOSIHHOM JaBJICHUU U 00ObeMe.
7.M3yueHue 251eKTpOU3MEPHUTEIbHBIX IIPUOOPOB.

8.M3y4yeHne paboThl AMEKTPOHHOTO OocHuLIorpada.

8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTedeHne JUCIUTINHbI
a) OcHOBHas IUTEpaTypa

1. Bnamumupos FO.C. OcnoBanus ¢pusuku [DneKTpoHHbIH pecypce]/ Bnagumupos
}0.C.— Dnexrtpon. TekcroBble naHHble.— MockBa: BUHOM. JlaGopatopus 3HaHUIHA,
2015.— 456 ¢.— Pexum nocryna: http://www.iprbookshop.ru/6481.html.— 9bC
«IPRbooks»

2. ®ounan JI.M. CoBpemeHHas (pu3MKa M TEXHUKA U1l CTYAEHTOB [ DIEKTPOHHBIN
pecypc]/ ®onan JI.M., Lludppunosuu B.U., bepman I'.Il.— DnekTpoH. TeKCTOBbIE
nanHbele.— Mocksa, Mbxesck: PerymspHas u xaoTudeckas JuHaMuKa, MoxeBckuit
MHCTUTYT KOMIBIOTEPHBIX UccnenoBanuid, 2011.— 144 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/16628.html.— 3B5C «IPRbooks»
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Kyp06aues F0.®D. ®usnka [DneKTpoHHEIH pecype]: yuebHoe mocodue/ Kypbauen
1O.®.— DnexTpoH. TekcToBble naHHble.— MockBa: EBpasuiickuil OTKpBITBII
UHCTUTYT, 2011.— 216 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/11106.html.— 5BC «IPRbooks»

Pacrosa H.A. ®u3uka. Monekynsipaas Gpusuka [ IIeKTpOHHBINA pecypc]: yueOHoe
nocobue/ PactoBa H.A.— DJeKTpoH. TEKCTOBBIC TaHHBIE.— Bosrorpan:
Bonrorpaackuii macTUTYT OM3HECca, By3oBckoe obpazoBanue, 2011.— 42 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/11357.html.— 3BC «IPRbooks»

[TnemakoBa E.O. ®usnuka. Mexanuka [ DeKTpOHHBIN pecypc]: yaeOHoe mocobue/
[InemakoBa E.O.— DnexTpoH. TekcToBbIE JaHHbIe.— Bousrorpan: Boarorpaackuii
WHCTHUTYT Ou3Heca, By3oBckoe obpasoBanue, 2011.— 142 c.— Pexum pocryma:
http://www.iprbookshop.ru/11356.html.— 5BC «IPRbooks»

3Be3auna H.A. Monekynsapuas gusuka. TepmoauHamuka [ DIeKTpOHHBIHN pecypce]:
y4eOHO-METOANIECKOE IOCOOHE TIO BHITIOJIHEHUIO WHIMBHTyaTbHBIX JOMAITHUX
3amanuii mo gusuke/ 3se3aquna H.A., [Tymkapesa H.b., Cakyn I'.B.— DnexTpoH.
TEKCTOBBIC JaHHbIe.— ExarepunOypr: Ypansckuii GpenepanbHbiil yauepcutet, DbC
ACB, 2015.— 44 c.— Pexum nmoctyna: http://www.iprbookshop.ru/68260.html.—
OBbC «IPRbooks»

0) JlomosiHUTENbHAS TUTEPATYpa

1.

JlaGoparopHblie paboThl 1o Gusuke. Beimyck 1. Mexanuka [ DQnekTpoHHBII pecypc]:
COOPHHUK METOUYECKHUX YKa3aHHM JUIsl BBITIOJHEHUS J1a00paTOPHBIX paboT Mo
(usuke/ — DneKTpoH. TeKCTOBBIe qaHHbIe.— Hmxauit Hosropoa: Hmwkeropoackuii
rOCyJIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBEpcuTeT, ObC ACB, 2014.—
81 c.— Pexxum mocryma: http://www.iprbookshop.ru/30808.html.— DBC «IPRbooks»
JlaGopaTopubie paboThI 10 Gu3uKe. BeIyck 2. DIeKTpUUecTBO U MarHeTU3M
[DnexTpoHHBIN pecypc]: COOPHUK METOAMYECKUX YKa3aHUMN TSl BBITIOJTHECHUS
J1a00paTOPHBIX pabOT Mo pu3uke/ — DIESKTPOH. TEKCTOBBIC TaHHbIE.— HkHUH
Hosropoa: Huwkeropoackuii rocy1apCTBEHHbBIN apXUTEKTYPHO-CTPOUTEIbHBIIN
yauepcutet, ObC ACB, 2014.— 84 ¢.— Pexwum gocrymna:
http://www.iprbookshop.ru/30809.html.— 3BC «IPRbooks»

JlaGopaTtopHubie paboTsl 1o ¢usuke. Beimyck 3. Konebanus u ontuka [ 7IEKTpOHHBIN
pecypc]: cOOpHUK METOIMYECKUX YKa3aHUH AJIsl BBHITIOJHEHUS JIa0OpaTOPHBIX padboT
1o ¢u3uke/ — DIEKTPOH. TEKCTOBbIE AaHHbIe.— Huxuuit HoBropo:
Huxeropoackuit rocyapCcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTET, DbC
ACB, 2014.— 99 c.— Pexum noctyna: http://www.iprbookshop.ru/30810.html.—
OBbC «IPRbooks»

EBcuna E.M. OnTrka. OCHOBBI KBAaHTOBOH U SIIEPHON (DUBHUKH [ DIIEKTPOHHBIH
pecypc]: yueOHO-MeToanyeckoe nocoOue i 1a0opaTopHbIX paboT 1o ¢usnke/
EBcuna E.M., Co6oneBa B.B.— D1exkTpoH. TekcTOBbIE TaHHBIE.— ACTpaxaHb:
AcTtpaxaHCKuil MH)K€HepHO-CTpouTenbHblid nHCTUTYT, OBC ACB, 2011.— 107 ¢.—
Pexum nocryna: http://www.iprbookshop.ru/17059.html.— 3b5C «IPRbooks»
Cob6onea B.B. O6muii kypc puznuku [ D1eKTpoHHBIN pecypc]: yueOHO-MeToAnYecKoe
nocobue K PeHIeHU O 3a71a4 U BBIMOJIHEHUIO KOHTPOJIbHBIX padoT no ¢uzuke/
Cob6onesa B.B., EBcuna E.M.— DnekTpoH. TeKCTOBbIE JaHHbIEe.— ACTpaxaHb:
AcTtpaxaHCKuil HH)KeHepHO-CTpouTenbHblid nHCTUTYT, 9BC ACB, 2013.— 250 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/17058.html.— 3BC «IPRbooks»
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9. MaTepHaJ’ILHO-TeXHH‘leCKOC odecrneyeHue AUCIUIIJIMHBI

Ne HanmeHnoBaHue crnenuann3upoBaHHbBIX ayAUTOPUH U Jaboparopuit
/0
1 AynuTtopust ¢ MyJIbTUMEAUIHBIM 000pYIOBaHUEM ISl IPOBEAEHUS JIEKIIMOHHBIX
3aHSTHH.
| 2 | Onucanne 1a6opatopHbIX paGoT I HATYPHOTO HCCIIEOBAHHSL.
| 3 | Aymuropun c Makeramu s HATYPHOTO MCCIIEIOBAHMSI.

1. JlekunoHHBIE IEMOHCTPAIMH TIO pasjenaM Kypca Gpu3nku
2. YueOHbIe JTabopaTOpuu:

Nel-03 «Mexanuka v MOJIEKyIsipHas (hU3HKa»

Ne 0-13 «Ontuka. ATomHast pusmka

Ne 0-23 «DnekrpoMarueTuzmMay
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