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1. Ieau u 3a3a4u AUCUMILIMHBI.

Henbro u3ydeHust AMCUUIINHBI «PU3MKa» ABISETCS CO3JaHHUE Y CTYIEHTOB OCHOB IIMPOKOM Teope-
THYECKOH TOJArOTOBKU B 00MAaCTH (DPM3HKH, MO3BOJISIONIEH OPUEHTHPOBATHCS B TIOTOKE HAYYHOU M TeX-
HUYeCKOM mHpopManuu u obecrieynBaromeid UM BO3MOXKHOCTb MCHOJIb30BAHUS HOBBIX (DPU3MYECKUX
IIPUHLIUIIOB B T€X 00JaCTSIX TEXHUKU, B KOTOPBIX OHU CHELUAIN3UPYIOTCS.

OcHOBHBIMH 3a1a4aMu Kypca GU3NKH B By3aX SIBJISIIOTCH:
- opMHpOBaHUE Y CTYACHTOB HAYYHOT'O MBIIUICHUS M COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHU-
POBO33pEHMS, B YACTHOCTH, NMPABHIBLHOTO MOHUMAHMSI TPAHULl TPUMEHUMOCTH Pa3IHYHBIX (HU3UUe-
CKUX TOHATUH, 3aKOHOB, TEOPUM U YMEHMSI OLIEHUBATh CTENEHb JOCTOBEPHOCTU PE3YJIbTaTOB, I10O-
JYYEHHBIX C TOMOIIBIO SKCIIEPUMEHTAILHBIX WJIM MAaTEMAaTUYECKUX METOI0B UCCIIEIOBAHUS;
- YCBOEHHE OCHOBHBIX (PM3UYECKUX SIBICHUH M 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (pu3uKw,
METOJIOB (PM3UYECKOTO HCCIECIOBAHNUS;
- BbIpa0OTKa y CTYJEHTOB IPUEMOB M HABBIKOB PEIICHMs] KOHKPETHBIX 3a/1a4 U3 pa3HbIX oOiactei
(u3KKH, TOMOTAIOUINX CTYACHTAM B JlallbHEHIIEM pelIaTh HHKEHEPHbIE 331a4H;
- 03HAaKOMJIEHHE CTY/IEHTOB C COBPEMEHHOW Hay4YHOW ammapaTypodl M BbIpadOTKa y CTYAEHTOB
HaYyaJIbHbIX HaBBIKOB MPOBEJIEHUS SKCIIEPUMEHTAIbHBIX HAyYHBIX MCCIEAOBAHUM (U3NYECKUX SIB-
JICHU U OLIEHKH MTOTPENIHOCTEN U3MEPEHUM.
N3ydeHre 0CHOBHBIX (PU3HUECKUX SIBICHUH.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

[Ipu moATOTOBKE CHENUATMCTOB MO0 000PYI0BAHUIO 1O JOOBIYE U NepepadoTke HedTH U Ta3a Kype
(bu3uK urpaet qBosKy0 poJib. C 01HOM CTOPOHBIL, (U3HKa, KaK €IMHAas OCHOBA BCETO COBPEMEHHOTO eCTe-
CTBO3HaAHUS, HanboJee 3PpPEKTUBHBIM CIIOCOOOM 3HAKOMUT OYAYIIETO CIEeNHATUCTa C PALIMOHAIBHBIM Me-
TOZOM HO3HAHMSI OKPYXKAIOIIET0 MUpa, GOPMUPYET Y HETO HaydHOE MUpOBO33peHue. C Apyroil CTOpoOHbI,
¢buzuKa sBiIsIeTcS TOM TeopeTudeckor 0a30ii, TeM OOIIETTPUHITHIM YHUBEPCAIBHBIM SI3bIKOM HaykH, 0e3
KOTOPOI'0 HEBO3MOKHO JajibHEMIIIee 00yueHHE U yCIelHasl IpakTUYecKast IesITeIbHOCTh B JTH000i 001a-
CTH T€XHUYECKUX HayK. Kypc ¢pu3uku, noMUMO CaMOCTOSTEILHOIO 3HAUEHUS, ABISETCS MPEILIECTBYIOIEH
JUCLMIUIMHOM I KypCOB: THAPABINKA, TEPMOJINHAMUKA U TEIUIOTEXHUKA, TEOPHsI MAIIUH U MEXaHU3MOB,
TEOPETUYECKasi MEXaHUKA, CONIPOTUBIICHUE MATEPUAIIOB, IE€TaIM MAlIUH.

3. TpeboBaHUs K pe3ybTaTaM OCBOCHHS TUCIUTLTAHBI
[Ipouecc nzyueHus: AMCUUIIIUHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIAEAYIOIMINX KOMIIETCHIINHI:
- CHOCOOHOCTh K IIeJICHANpaBICHHOMY MPHUMEHEHUIO0 0a30BbIX 3HAHUNW B OO0JIACTH MAaTeMaTHYECKHX,
€CTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HayK B mpodeccuonanbhoi aesreiaproctd (OK-9);
- yMeeT IpPOBEpATh TEXHUYECKOE COCTOSIHHME M OCTAaTOYHBIA pecypc TEXHOJOTHYECKOTo OO0OpYyIOBaHMS,
OpraHU30BBIBATH MPOPHUIAKTUICCKUIT OCMOTP U TEKYIIHi peMOHT obopynoBanus ([1K-4);
CryneHT, U3y4yuBUINI TaHHYIO TUCIUILIMHY, JOJIKEH

3HATh:

* OCHOBHBIE JITalbl CJIOXKHOTO MCTOPUYECKOTO Pa3BUTHS (U3UKH M €€ CTAHOBJICHUS KaK HAyYHOU
JUCIUIUINHBI;

* pyHmaMeHTaIbHbIC MOHATHUS, 3aKOHBI U TEOPUH KIACCUYECKOM M COBpEeMEHHON (DHU3UKH, CBOMCTBA
BEIIECTB;

* OCHOBHBIE METOIbl (PU3MUECKOTO HCCIIEI0BAHUS;

* CYTh U MPUPOAY OCHOBHBIX (PU3UYECKHX SBICHUI B OKPYXAIOIIEM MHPE;

yMeTb:

* UMETh IEJIOCTHOE MPEICTABICHNE O €CTECTBEHHOHAYYHOW KapTHHE MUPA,

* BUJETHh COJIEP’KATENbHYIO (PU3UYECKYIO CTOPOHY OCHOBHBIX MPUPOIHBIX SBICHUN U TEXHHUYECKHUX
YCTPOMCTB;

BJIA/IETh:

* Ha MpUMEpe M3YUYCHUS Pa3NUYHBIX GU3NYECKUX TEOPU OPUEHTHUPOBATHCSA B Pa3NUUHBIX MpUEMax
HAyYHOTO TMO3HAHUS (aHAW3 U CUHTE3, abcTparupoBaHue, uaeann3alus, aHaloTus, MoAeTupoBanue, Ghop-
Manu3amus, 0000IIeHre U OTpaHuYCHIE, MHIYKIUS U JeAYKIIHUs).



4. O0beM IMCUHMILJIMHBI M BUABI Y4eOHOI padoThI.

Taouauma 1.
Bcero yacos (010110) 300
Bun yueOHoi#i padoThl
(01010] 300 2 3 4 2 3 4
KonTaktHas pabota (Bcero) 208 48 68 72 68 16 16 16
B Tom uncie:
Jlexmun 104 24 34 36 34 8
[IpaxTnueckue 3anstus (113) 52 12 17 18 17 4 4 4
JIaGoparopubie pabotsl (JIP) 52 12 17 18 17 4 4 4
CamocTrosTenpHas padoTa 188 348 60 68 60 116 | 116 | 116
(Bcero)
Tema It CaMOCTOSITEILHOTO 56 92 18 20 18 30 32 30
U3yYEHUS
Bun npomexyTouHoro Ox3 | 3au | Ox3 | Okx3 | 3au | Ok3
KOHTPOJISI
(3ayer, HK3aMEeH)
OO6mast TpyI10EMKOCTh
IUCIATIINHEL: YaChl 396 396 128 140 128 132 | 132 | 132
3a4ETHBIE SIUHULBI 11 11 3,6 3,7 3,6 3,6 3,6 3,6
5. CoaepxaHue THCHHUIINHBI
5.1 Pa3nenbl TMCHUIIMHBI M BUABLI 3AHATHH.
Tadauma 2
MPaKT. nao.
Ne i/m HanmeHnoBaHwue pasjena AUCIUTUTHHBL JIEKIUU BCETO
3aHATHS | 3aHATHA
1. llcemecTp
dusnyeckrue OCHOBBI MEXaHUKU 14/0,39 | 10/0,28 | 7/0,19 | 31/0,86
2. MounekynspHas pusuka u tepmoaunamuka. | 20/0,56 | 7/0,19 | 10/0,28 | 37/1,03
3. IllcemecTp
DnekrpocraTuka. [I0CTOSHHBIN 2JIeKTprYe- 20/0,56 | 12/0,33 | 12/0,33 | 44/1,22
CKHUl TOK. DIIEKTPUUCCKHE TOKH B METAJLIAX,
BaKyyMe M rasax.
4, MarauTHOe 1oJje. DIeKTPOMarHUTHAs HH- 16/0,44 | 6/0,17 6/0,17 24/067
AyKIpst. MarHUTHOE 1M0Jie B BEIIECTBE.
5. IV cemectp
I'eomerpuueckas ontrka. KBanroBas mpu-
polia u3IIydeHHs. IJIEMEHThI (PU3UKU aTOM- 34/0,94 | 17/0,47 | 17/0,47 | 68/1,89
HOTO SI/Ipa U DJIEMEHTAPHBIX YaCTHIL.
Bceero yacos/3aueTHBIE €IUHULIBI 104/1,89 | 50/1,39 | 50/139 | 204/5,67




JleKIIMOHHbIE 3aHATHS

5.2 Pa3znennl IUCHUIINHBI 1 BUABI 3aHATHIA.

Tabmua 3
Ne | HaummenoBaHme pa3- Conepxxanue pasjiena
n/n AeJia U CHUIITHHBI
2 cemecTp
1 | ®usnyueckue OCHOBBI DOneMeHThl kuHemaTuku. JluHamuka MT u MOCTynaTtenbHOTO JABMXKCHUS
MexaHuku TBepaoro tena. Pabora u sHeprus. MexaHuka TBEpIOTO Teia. DJIEMEHTHI
MEXaHHUKHU KUJIKOCTEH.
2 | MonekynsapHas pusuka | MoJeKylIsspHO-KUHETHYSCKAs TCOPHUS HUICATbHBIX ra3oB. OCHOBBI TEPMO-
Y TePMOIMHAMHKA JTUHAMUKHU. PeanbHbie ra3bl, )KHAKOCTH M TBEPJIbIC TETIA.
3 cemecTp
3 | DnexTpuvecTBO U Mar- | DnekTpocTatuka. [1oCTOSHHBIN ANEKTPUIECKUN TOK. DIEKTPHUECKUI TOK
HETU3M B METaJlJIaX, BaKyyMe U Ta3ax. MaruuTHoe moJje. DJIeKTpOMarHuTHas WH-
JOyKiusi. MarHUTHBIE CBOMCTBA BEUIECTBA.
4 cemecTp
4 | Konebanus 1 BOJTHBI MexaHu4ecKue 1 AJIEKTPOMArHUTHBIE KOJeOaHus. YIpyrue BOJHBI. DJeK-
TPOMAarHUTHHIC BOJTHBI.
5 | Onrtuka DOnemeHTHl reomeTpudeckoil ontuku. Mutepdepenuns crera. Audpakuus
U nossipu3anus cBeta. KBantoBas mpupojia n3aydeHusl.
6 | AtoMHas u syIepHas DneMeHTHI (PU3UKK aTOMHOTO sifpa. PU3HKa HIEeMEHTAPHBIX YaCTHII.

¢buznka

5.3 JlaGopaTopHble 3aHATHSI.

Tabauua 4
—
CS P'Q
5 =
Ne g E
= Coneprxanue pazaena
n/m g =
=t
ol Q
S
= ¢
1 1 Il cemecTp
O06paboTKa pe3ynbTaTOB (YU3HUIECKOTO IKCIIEPUMEHTA.
OmnpenesneHne yCKOpEHUs: CBOOOTHOTO Ta/ieHusI (q) ¢ MOMOIIIBIO MaTeMa-
TUYECKOTO MasTHUKA
Onpenenenne ko3 duimenta TpeHus: KaueHUsI
OmnpeerieHre MOMEHTA HHEPIIUH C TIOMOIIBI0 MasiTHUKa MakcBesia
®IIM-3
OmnpeesneHre CKOPOCTH 3ByKa METOJIOM PEe30HAHCA 3BYKOBBIX BOJIH
2 2 Onpenenenne ko3 dunmeHTa BI3KOCTH BO3/IyXa KaUJUIIPHBIM METOJIOM
Onpenenenue ko3 duimerTa BHyTpeHHET0 TPSHUS KHUIKOCTH TI0 METOTY
Crokca
Omnpenenenre OTHOIICHHS TETJIOEMKOCTEH BO3/1yXa IMPH MOCTOSTHHOM
aBIIEHUH U 00beEME
Omnpenenenre MOJSIPHOM Macchl BO3/IyXa
3 3 Il cemecTp
W3ydeHue aneKTpon3MepHUTeNbHBIX TPUOOPOB.
W3ydenne paboThl AMEKTPOHHOTO ocuIorpada.




Omnpenenenue paboOThI BBIX0JIA 3JIEKTPOHOB U3 METAJLIA.
H3ydeHue aneKTpuYeCKUX CBOMCTB CErHETOAIEKTPUKOB.
Omnpenenenre OTHOLIEHUS 3apsa 3JIEKTPOHA K €r0 Macce METOJI0M Mar-
HETPOHA.
Omnpenenenue nepuojia KojaeOaHuid CTPYHBI.
4, 4. IV cemectp
JIMH3bI M UX NOTPELIHOCTH.
OrnpeeneHne pacCcTosTHUA MKy 1iessiMu B onbite FOnra.
HccnenoBanue 3akoHa Maintoca v NpOX0KICHUS MOJISIPU30BAHHOIO CBETA
gepes (pa3oByIo MIACTUHKY.
Omnpenenenne GOKYCHBIX PACCTOSIHUN MOJIOKUTEIHHON U OTPHUIIATEIILHOM
JIuH3 MeToJoM beccens.

Bcero 52/1,44

5.4 TIpakTHyeckue 3aHATHS

Tabauua S
2 g
No g =
i é E Coneprxanue pazaena
ol Q:)f
=B
2 cemecTp
1. 1 YpaBHEHHE IBHKCHHSI.
2 3aKOHBI COXPAHCHHSI.
3 Jlnnamuka abCOIOTHO TBEPAOTO TEa.
2 4 MoJieKynsipHO-KUHETHYECKasl TEOpHUs UACATbHBIX Ta30B.
5 Tepmonunamuka.
6 PeanbHble rassl.
3 cemectp
3. 7 3akoH Kynona. 3akoH coxpaHeHus 3apsija.
8 [ToTeHuuman 37eKTPUUYECKOTO MOJISL.
9 IToCTOSAHHBIN 3JIEKTPUYECKUMN TOK.
4, 10 EmkocTth npoBoanka. KonaeHcaTopsl.
11 MarsuTHO€ ToJe.
12 Cuiia Amniepa. Cuna Jlopenua.
13 DJIEKTpOMarHuTHasi MHYKIUSL.
4 cemecTp
5. 14 | 'eomeTpuyeckas ONTHKA.
15 Judpakums n uaTepPEepeHIINS CBETA.
16 DJIEMEHTHl KBAaHTOBOW MEXaHUKH.
17 | ®ororddexr.
18 | Ilonspu3zanus cBera 3akoH Maioca.
19 | DnemeHTH! GU3MKU AaTOMHOTO SIpa.
Bcero 52/1,44




6. CamocrosiTeJbHas padoTa CTYA€eHTOB.
Jnist mostydeHus riIyOOKUX M TIPOYHBIX 3HAHUM, TBEPBIX HABBIKOB U YMEHUH, HEOOX01MMa cHUCTEeMa-

THYCCKasd CaMOCTOATCIIbHAsA pa60Ta CTYyACHTA.

B paGoueii mporpamme mpeaycMOTpeHa caMOCTOsATENIbHAs paboTa i IpopabOTKH JIEKIIMOHHOTO
(TeopeTHUYECKOT0) MaTepHralia IPU MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPHUATHSIM:

Il cemecTp

—pyOexxHas arrectanmst 1 — 3 gaca
2 - 3 4aca

—IOArOTOBKA K BBIIIOJIHEHUIO I'paduka 1a60paTopHOTO MpakTUKyMma - 17 yacoB

IllcemecTp
—pyOexxHas arrectanust | — 3 yaca
2 - 3 gaca
IV cemectp
—- pyOexHas arrectanus | — 3 daca
2 - 34aca
—IOATrOTOBKA K BBIIIOJIHEHUIO I'padrka 1ab0paTopHOTO MpakTUKyMa — 52 yaca.

—IOJITOTOBKA K MPAKTHYECKUM 3aHITHSAM, BBITIOJIHCHHE TOMAITHUX 3aJaHuil (pemieHue 3amad) — 18
4acoB.

6.1 TeMbl 1J151 CAMOCTOATEIbHOM PadOTHI.

Tabauna 6.
Ne TeMbl IS CAMOCTOSITEILHOTO U3Y4YeHM I
n/n
2 ceMecTp
1 | Cunsl Tpenus. BHyTpenHee u BHenIHee TpeHue. [ uapoanHaMudecKkoe U TpaHny-
HOE TPCHHE.

2 | YpaBHeHHe IBUKECHUS Tejla IepeMeHHON Macchl. PeakTuBHas cua.
®opmyna L{nonkoBCKOTO.

Ocu cBo6oaHOr0 Bpamenus. I'mpockon. I'mpockonnyeckuit 3pdekr.
JIBI>KEHUE TeJl B )KUIAKOCTAX U razax. JlJoboBoe conporusienue. [logbemHas cuia.
[TocTynatel ciennaabHOW TEOPUU OTHOCUTEIBHOCTH.
OCHOBHOM 3aKOH PEJSTUBUCTCKON IMHAMUKU MaTEpUAIbHON TOUKH.
3 cemecTp
3aKOH B3aUMOCBSI3U MAacChl M SQHEPTUU. DHEPTrUsl CBSI3U CUCTEMBI.
Bakyym u Metobl ero nosmyuenusi. CBOHCTBa yabTpapa3peXeHHbIX razoB. dudg-
(Gy3MOHHBIE HACOCHI.
9 | YaenbHas u MoJsipHas TEIUIOEMKOCTh BelllecTBa. Y paBHeHHe Maiiepa.
10 | AnuaGaTHbIi ¥ NOAUTPOIHBIN Mpouecchl. YpaBHeHue [lyaccona. KoapduuneHnt
Ilyaccona.

oo~ lWw

\‘

(e}




11 | Tunsl AMANEKTPUKOB. DJICKTPOHHAS M OPUCHTAIMOHHAS TTOJIAPU3ALMS JUIJIEKTPHU-
KOB.

12 | MarHuTHbBIE TIOJISI COJICHOM A U TOPOHIA.

13 | Toku npu pa3MbIKaHUM U 3aMBIKAHUY LieNH. Bpemst penakcarum.

4 cemecTp

14 | Pa3pemraromas CiocCOOHOCTh ONTHYCCKUX TPHOOPOB.

15 | Usnyuenne BaBunosa — YepeHkoBa.

16 | Onruueckasi mupometpusi. TeroBble HCTOYHUKHU CBETA.

17 | Ddpdexr KomnTona u ero snemMeHTapHasi TEOpHsl.

18 | Monenu atoma Tomcona u Pesepdopaa.

19 | ®oTONPOBOAMMOCTD MOJTYITPOBOTHUKOB.

20 | JIroMuHECIEHITINS TBEPABIX TEII.
B cer ol118/3,28

Y4eOHOo-MeTOoAMYECKOE 00eceyeHue JJIs1 CAMOCTOATEeIbHOU padoThl
Brnagumupos H0.C. OcHoBanus pusuku [ DnexTpoHHbii pecypce]/ Bmagumupos F0.C.— DnexTpoH.
TekcToBble naHHble.— MockBa: BMHOM. Jlaboparopus 3nanwmid, 2015.— 456 ¢.— Pexum mocry-
na: http://www.iprbookshop.ru/6481.html.— 3bC «IPRbooks»
®omnan JI.M. CoBpemenHas (pu3uKa U TEXHUKA IS CTYACHTOB [ DNEKTPOHHBIN pecypc]/ Doman
JLM., Hudpunosuu B.U., bepman I'.I1.— DnexTpoH. TekcToBbie nanHbIe.— MockBa, xeBck: Pe-
ryJIsipHas ¥ XaoTUYecKas JuHaMuKka, VDKeBCKUI MHCTUTYT KOMITBIOTEPHBIX HccieaoBanuid, 2004.—
144 c.— Pexwum pocrtyna: http://www.iprbookshop.ru/16628.html.— 9bC «IPRbooks»
Kyp6aues 10.®. ®usuka [DnexkTpoHHbIN pecypc]: yueonoe mocooue/ Kypbauer HO.D.— Drnek-
TPOH. TEKCTOBBIC TaHHbIe.— MockBa: EBpazuiickuii OTKpbIThI HHCTUTYT, 2011.— 216 C.— Pexum
noctyna: http://www.iprbookshop.ru/11106.html.— 3BC «IPRbooks»
PacroBa H.A. ®usuka. MosekynspHas ¢usuka [ DJIeKTpOHHBIN pecypc]: yueObHoe nmocodbue/ Pacto-
Ba H.A.— DnekTpoH. TekcToBBIC JaHHbIe.— Bonrorpan: Bonrorpaackuit uHCTUTYT OM3Heca, By-
30BcKoe obpazoBanue, 2009.— 42 ¢.— Pexum nocryna: http:// www.iprbookshop.ru/11357.html.—
OBbC «IPRbooks»
VYcenaxues P.T., YanueBa H. C. Kypc monexkynsaproit ¢usuku u repmoaunnamuku. [THTY,2012

OueHo4yHbIE CpeCTBA.

=
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2 cemecTp
Bomnpocsl nepBoii pyOe:kHOIl aTTecTAlNH.

[Ipenmer ¢usuku, ero conepxkanue u uead. Ca3b GU3MKU € APYTUMU AUCLUIINHAMU.

Cucrema orcyera. TpaeKkropusl, JUIMHA IIyTH U TIEPEMEIICHUE MaTepUAIIbHONU TOUKU. CpenHss CKo-
POCTb U CpEJIHEE YCKOPEHUE TeEIa.

AbcomoTHO TBepoe Teno. BpamaTenbHoe 1BHXKeHNe. YTIIoBast CKOPOCTh U YCKOPEHHE IIpHU Bpa-
1aTeIbHOM JIBUKECHUH (€71. U3MEPEHNs).

WueptHOCTh. Macca, cuna. mnynbc Tena (ef. u3Mepenus). 3akoHsl HploToOHa B MeXaHMKe.
MexaHnyeckas cucTeMa Tell. 3aKOH COXpaHEHMsI UIMITYJIbCa. 3aKOH ABUKEHUS IIEHTpa Macc.
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13.
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10.
11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

Pabora u mexanuueckas sHeprus. Kunernueckas u noteHpanbHast sHeprus. [lonnas mexanuye-
cKas sHeprus (e. u3MepeHus).

3aKOH COXpaHEHMsI U IIpeBpalleHus 3Heprun. PaccessHue sHepruu.

HanpspkeHHOCTD M moTeHnuan nosts tarorenus. Cuna tsxectu. Bec Tena.

VY nap abcomoTHO YNpyrux U Heynpyrux tei. Jluaus ynapa. CkopocTu Ten rnocie yaapa.

. MomeHT nnepnuu tena. Teopema Ilreitnepa. Kunerndeckas sHeprus 1npu BpaniaTeIbHOM JIBUXK €-

HUH.
VYpaBHEHHE TMHAMUKYU BPAIaTEIbHOTO JABUKEHUSI. MOMEHT CHIIBI M €0 CBSI3b C YIJIOBBIM YCKOpeE-
HUEM (ell. UBMEPEHUS).
MomeHT uMityiibca. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.
CratucTuueckuii 1 TepMOIUHAMUYECKUN METOIbI MccaeoBaHui. TepMoguHaMuyeckasi CucTeMa u
TEPMOJUHAMUYECKUH ITPOLIECC.
Oo0pa3zen Ousera 1 arrecTanum.
BHJET Ne 1
JUCHMILINHA: «DU3HKA»

Cucrema orcuera. Tpaekropusl, JUIMHA IYTH U NIepeMellleHne MaTepruaibHOi Touku. CpeaHss CKo-
POCTb U CpeJIHEE YCKOPEHUE Tea.

MowmenT nnepunu tena. Teopema IITelinepa.

Boruncnute paboty, coBepiiaeMyro Ha MyTH S = 12 M CHJIOH, paBHOMEPHO BO3pacTarollei ¢ mpoi-
JICHHBIM paccTosiHueM, eciu B Havane mytu cuia F(0) = 10 H, B konue mytu F(S) = 46 H.

Bonpocsl BTOpoii py0exHO# aTTecTaluu.

Wneanpnslii ra3 u ero cBoiictBa. OcHoBHOE ypaBHeHHe MKT nieanbHOro rasa.

Cpennsisi KHHETHYECKasi SHEPTUsl MOJIEKYII ra3a. 3akoH MakcBesuia JUisl pacpeeeHUs] MOJIEKYI
rasa 1o CKOpOCTSM U SHEPTUSIM.

N3oTepmuuecknii, n300apHBIN 1 M30XOPHBIN TTpotiecchl. 3akoHbl boiins — Mapwuortra, 'eit — Jlroc-
caka u [lapms.

[TepBoe Havyasio TepMoauHaMuKu. TermmooOMeH.

[IpumeneHne nepBOoTro Havajga TEPMOJMHAMUKH K M3omnpoieccaM. GU3NYECKHil CMBIC Ta30BOM T10-
CTOSIHHOM.

OmneiTHOE 060cHOBanne MKT. bpoyHoBckoe nBmkenue. OnwiT [lTepna. [TocTositHHas ABoraupo.
Bbapometpuueckas popmyna. Pacnipenenenrie bonbiimana [11si BHEIIHEr0 NOTEHIIMAIBLHOTO TOJIA.
CpenHee 4MCIO CTOJIKHOBEHUN U CpEHsIs AJMHA cBOOOIHOTO podera MoJiekyin rasza. Yucio
JlommMuara (BeTudrHa U €]11. U3MEPEHHUS ).

SIBneHus nepeHoca B TEpMOJIMHAMUYECKH HEPABHOBECHBIX cucTeMax. 3akoHbl ®uka, @ypbe u
Hprorona.

OHTponus uaeanbHoro rasa. [Ipusenennoe konuyectBo temioTel. HepaBenctso Kitaysuyca.
Bropoe nauano repmoaunamuku. [Ipunuun neiictus remioBoro asurarend. Lukn Kapuo u ero
KITI.

VYpaBuenue Ban-nep-Baanbca 1uist coctosiHus peanbHOro ra3a. BHyrpeHHee naBieHue rasa.
Ananu3 ypaBHeHus1 Ban-nep-Baanbca. Kputnueckoe cocrosinue raza. Kputuueckoe naBiieHue u
KPUTHUYECKAs TEMIIEPATYPA.

BuyTpeHHs1s sHeprus peajbHOro rasa.

XapakTepucTUKa KUJIKOTO COCTOSIHUA. Pafinyc MOJEKYIsIpHOTO AEMCTBHUSL.

[ToBepxHocTHas sHeprus xkuakocth. [loBepxHocTHO-akTHBHBIE BemlecTBa (ITAB).

JlaBneHue 1o U30THYTOM MOBEPXHOCTHIO )KUAKOCTH. KprBu3Ha noBepxHOCTH KUAKOCTH. Dopmy-
na Jlannaca.

SABnenus cmaunBanus. KpaeBoil yros. CMaunBaroniyue 1 HECMa4MBaOIINE KUIKOCTH.

TBepabie Tena. MOHOKpPUCTAIUIBI M IOJMKPUCTAILIBI. AHU30TPOITHOCTD.

TennoemkocTh TBEpAbIX Te. 3akoH Jrononra u Iltu.



Oo0pa3zen Ous1eTa 2 aTTeCTALUMN.

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

1. UneanbHblii ra3 u ero cpoiicrsa. OcHoBHoe ypaBHeHrne MKT uaeansHoro rasa.
2. Anainu3 ypaBHenust Ban nep Baanbca st cocTosiHuS peanibHOTO Ta3a. BHyTpeHHee naBiieHue rasa.

3.

Kakyro Temmeparypy UMeeT Macca raza M=22 a30Ta, 3aHUMaromero oobem V=820 cv® npu napie-

auu P=0,2 MIla?

=

B

oo

© N

11.

12.
13.

14.
15.

16.

17.
18.

19.
20.
21.
22.

23.
24,

25.

Bomnpocsl k 3x3ameny (2 cemectp).

[Ipenmer ¢uzukwu, ero coaepxkanue u 1eau. Cea3b GU3NKU C APYTUMH TUCHUIUIMHAMHU.

Cucrema orcuera. Tpaekropusl, JUIMHA IyTH U NepeMeIlleHne MaTepruanbHOU Touku. CpeHss CKo-
POCTb U CpeJIHEE YCKOPEHHUE Tela.

AOcoroTHO TBEpIOe Teso. BpariarenbHoe ABrKeHNE. YTIIOBas CKOPOCTh U YCKOPEHHUE TIPH Bpa-
1IaTeIbHOM JIBUYKEHUH (€1]. U3SMEPEHNUS).

WueptHocth. Macca, cuna. immynbc Tena (ea. usmepenus). 3akonsl HploToHa B MeXaHUKe.
MexaHnnyeckas cucreMa Tenl. 3aKOH COXpaHEHMsI UMITYJIbCa. 3aKOH ABUKEHHS IIeHTpa Macc.
Pabora n mexannueckas sueprusa. Kunernueckas u noreHiuansHas sneprus. [lonnas mexannde-
cKasi PHeprus (ell. U3MepeHHsl).

3aKoH COXpaHEeHHMsI U MIpeBpalleH s SHepTrun. PaccesiHie sHeprum.

HanpsixenHOCTS M oTeHIMAI mouist TroteHus. Cuna Tshxectu. Bec Tena.

VY nap aGcoroTHO ynpyrux v Heynpyrux teil. Jluaus ynapa. CKOpoCTH Tel Toclie yaapa.

. MomenT nnepuuu tena. Teopema IlItelinepa. Kunernueckast sHeprus Npu BpaniaTeIbHOM JIBHXK €-

HUH.
VYpaBHEHHE TMHAMUKYU BPAIIaTEIbHOIO JBUKEHNS. MOMEHT CUJIBI U €0 CBSI3b C YIJIOBBIM YCKOpPE-
HUEM (€]. U3MEpEHNs).

MoMeHT nMItynbca. 3aKOH COXpPaHEHHsSI MOMEHTA UMITYJIbCA.

CratucTuueckuili 1 TEpMOIMHAMUYECKUA METO/IbI NccaeaoBaHui. TepMoguHaMuyeckas CucTeMa u
TEPMOJUHAMUYECKUI MTPOLIECC.

Wneanbuslii ra3 u ero corictea. OcHoBHOe ypaBHeHue MKT uaeanbHOro rasa.

Cpennsisi KHHETHYECKasi SHEPTUs MOJIEKYII raza. 3akoH MakcBesuia JUisl paclpeesIeHUs] MOJIEKYI
rasa 1o CKOpOCTSM U SHEPTUsIM.

N3oTepmuueckuii, ©300apHBIN 1 M30XOPHBIN Mpoliecchl. 3akoHbl boiins — Mapwuortra, I'eit — Jlroc-
caka u Illapms.

[lepBoe Havano TepmoauHaAMUKU. TennooOMeH.

[IpuMeHeHne nepBoro Havana TePMOAMHAMUKH K n3omnpoueccaMm. OU3n4ecKuil CMbICI ra30BOM MO-
CTOSIHHOU.

OmnsitHOE 060cHOoBanne MKT. bpoynosckoe nBuxenue. Omnsit LltepHa. [locTosinnas ABoraapo.
Bapometpuueckas popmyna. Pacnipenenenue bonbiiMana assi BHEIIHETO MOTEHIIMATIBHOTO TOJISL.
CpenHee 4McIO CTOJIKHOBEHUN U CPeHssS ATMHA cCBOOOIHOTO pobera MoJieky:n raza. Yucio
JlommuaTra (BeTMYMHA U €7]. U3MEPEHU).

SIBneHus nepeHoca B TEpMOJIMHAMUYECKA HEPABHOBECHBIX crcTeMax. 3akoHbl Ouka, Oypbe u
Hsrorona.

DOHTponus uaeanbHoro rasa. [Ipuenennoe konnuectBo Temnotel. HepaBencTBo Knaysuyca.
Bropoe nHauano repmoauHamuku. [Ipunuun neiictBus remioBoro asurarend. Lukn Kaprao u ero
KITI.

VYpaBuenue Ban-nep-Baanbca 11 cocTosiHUS peaibHOro rasa. BHyrpeHHee naBieHue rasa.



26.

27.
28.
29.
30.

31.
32.
33.

Amnanu3s ypaBHeHus Ban-nep-Baanbsca. Kpurnueckoe cocrostnue rasa. Kpurnueckoe nasiieHue u
KPUTHYECKAs TEMIIEPATYPA.

BHyTpeHHss dHEprus peajbHOro rasa.

XapaKkTepuUCTHUKA )KUAKOTO COCTOSIHUS. Pannyc MOJIEKyIIpHOTO NEHCTBUS.

IToBepxHoCTHas sHEprus xuakocTH. [loBepxHOCTHO-akTUBHBIE BeulecTBa (IIAB).

JlaBnenue 1o U30THYTOU IMMOBEPXHOCTHIO )KUAKOCTH. KpHBU3HA MOBEPXHOCTHU KUAKOCTH. Dopmy-
na Jlamnaca.

SBnenust cmaunBanus. Kpaepoit yrona. CmaunBaromye 1 HECMaunBaOIIUE KUIKOCTH.

TBepapie Tena. MOHOKpUCTAILIBI U OJMKPUCTAIUIBI. AHU30TPOTIHOCTD.

TemoemkocTb TBepAbIX TeN. 3akoH [rononra u [ltu.

Oo0pa3en 3K3aMeHALMOHHOT0 OUJIeTA.
MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUIICKOM ®EJIEPALIUU
I'PO3HEHCKUI T'OCYJIAPCTBEHHBI HE®TSIHOM TEXHUUYECKWW YHUBEPCUTET
HUMEHHU AKA. M.JI. MUJIJIMOHIIIUKOBA

BUJIET Ne 1
AUCIHIUIIJIMHA: <<<Du3m<a»

1. AGconroTHO TBepaoe Teno. BpamaTenpHoe qBMKEHNE. YTIIOBas CKOPOCTh M YTIIIOBOE YCKOPEHHE
IIPY BpAIaTeIbHOM JIBKEHUH (€. U3MEpPEHUs).

2.
3.

CoNoR~LWNE

11.

12.
13.

BHyTpeHHss sHEPrHsl peabHOTO Trasa.
Haiitn mnoTHOCTH Boopoaa npu Temmepatype t=15 °C u napnenuu P=97,3 lla.

3aBemyromuii kKaheapon «Puznkay Ycenaxues P.T.

3cemecTp.
Bonpocel nepBoii py0e:kHOH aTTecTalum.

3aKoH COXpaHEeHHs IEKTPUUECKOTo 3apsiaa. [IpoBogHNKY, MOTYTIPOBOAHUKH U TUAIEKTPUKH.
Toueunslii 3apsa. 3akoH KynoHa. Dnekrpruueckasi MOCTOSHHAS.

DnekTpocraTuieckoe noje. HampsykeHHOCTh 3JIEKTPOCTaTUYECKOTO TOJIA.

Teopema ["aycca ams 31€KTPOCTaTUYECKOTO TOJISI B BAKyyMe.

[Ipumenenue Teopemsl ['aycca k pacueTy HEKOTOPBIX IEKTPOCTATHUECKUX MOJIeH B BaKyyMme.
[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOCTATUYECKAS UHAYKIIHS.

DneKTpuyecKas EeMKOCTh YEMHEHHOTO MTPOBOIHUKA (€. U3MEpEeHHs ). DIEKTPOEMKOCTh 1Iapa.
Konpnencaropsl. [lapannenbHoe u nocienoBaTebHOE COSAMHEHNE KOHACHCATOPOB.
DNeKTpUYECKU TOK, CUJIa U IJIOTHOCTH TOKa (el1. u3Mepenusi). TOk mMpoBOIMMOCTH U KOHBEKITUOH-
HBII TOK.

. 3akon OmMma. COHpOTI/IBHeHI/Ie IMPOBOJIHHKOB. QHGKTpI/ILIGCKOC COIIPOTUBJICHUC U DJICKTPHUYCCKAsA

MIPOBOJIMMOCTH IMPOBOJHUKA (€]1. U3MEPEHHS).

Pa6ora u mourHOCTh TOKA. 3akoH J[xoyns — Jlenna. Y ienbHas TerioBasi MOIIHOCTh TOKa (€1. U3-
MEpEeHUs).

3akon OMa 71 HEOTHOPOIHOTO YYacTKa LeMu. DISKTPOABIKYILAs cuia (€. U3MEpPEeHHUs).
[TpaBuna Kupxroda ams pa3BeTBICHHBIX JIEKTPHUUYECKUX IIETIEH.

Oo0pa3zen Oustera 1 arrectanum.

BUJIET Ne 1
AUCHHUIIJINHA: «(I)mmca»

. Toueuns1i 3apsia. 3akoH KynoHa. DnekTpruueckas IOCTOSTHHAS.
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2. KOHI[GHCEITOpBI. HapaJIJIGJIBHOC H NOCJICA0BATCIIbHOC COCAMHCHUC KOHACHCATOPOB.

3.

Bo ckonbko pa3 cuijia rpaBUTAllMOHHOT'O MPUTAXKCHUA MCKIAY ABYMSA NPOTOHAMH MCHBIUIC CHUJIBI UX

KYJIOHOBCKOTO OTTaJKHBaHUsA? 3aps/ NPOTOHA PaBEH MO MOJYIIO M IMPOTHBOIIOJIOKEH 10 3HAKY 3apsi-
Iy DJIEKTPOHA.

N

o1

9.

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

Bonpocs! BTopoii py0exHoii aTTecTanunu.

DneMeHTapHas KJIacCUYecKasi TEOpHs IEKTPOIPOBOIHOCTH MeTaJlIoB. CpenHssi CKOPOCThb TEIIO-
BOT'O JIBM)KEHHUS AJIEKTPOHOB.

PaboTa BbIX0/1a BNIEKTPOHOB M3 MeTaia. [IoBepXHOCTHBIN CKa4OK MOTEHIMAama (€. M3MEpEHUs).
OMHUCCHOHHBIE SIBJICHUS U UX IPUMEHEHNE. BobramnepHas xapakTepucTUKa BAKyyMHOTO JIMO/aA.
3aKOH «TPEX BTOPBIX».

Nonuzarus razoB. HecaMocCTOSITENIbHBIN Ta30BBIN pa3psil. DHEPrusi HOHU3AUU (€11, U3MEPEHUS).
CamocTosaTenbHbIN Ta30BbIN pa3pal. YapHasd U GoToHHAs HOHM3auMs. Tierouui, HCKpOBOM, Y-
TOBOM M KOPOHHBIN pa3psi.

[1na3ma u ee cBoiicTBa. BricokoTemnepaTypHas u razopaspsaHas mia3ma. CrerneHb HOHU3alUN
J1a3MBbl.

MaruutHoe nosie. UHAyKIus 1 HanpsKEHHOCTh MAarHUTHOTO NOJIs. MarHuTHast MoCTosiHHas (Beu-
YUHA U €. U3MEPCHHUS).

3akoH buo — Caapa — Jlammaca juigs MarauTHOro noJist. [lose npssMoro Toka u mose KpyroBoro To-
Ka.

3akoH Amrnepa. BzanmoaeiicTBre napasuienbHbIX TOKOB. [IpaBuiio neBoit pyku.

JlelicTBMEe MarHUTHOTO MOJIs1 HA ABMOKyMiAcs 3apsa. Cuna Jlopenma. @opmyna Jlopenua.
SBnenue anexkTpoMarHuTHOM MHAYKIMH. OnbiTel @apanes. UHIyKIMOHHBIN TOK.

3aKoH 3JieKTpoMarHuTHoM nHaykuuu @apazes. [Ipasuno Jlenua.

WNuaykTuBHOCTH KOHTYpA (€. u3mepenus). UHIyKTUBHOCTD cojieHou1a. CaMOMHTY KIS
JlnaMarHuTHBIN U MTapaMarHuTHLIN 3P dexT. lnamMmarHeTuK U mapaMarHeTHKH.
HamaranuenHocTs. MarautHoe noJie B BemecTse. MarHuTHasi BOCIIPUMMYUBOCTD BEIIECTBA.
deppomarHeTuku U ux cBorcta. Touka Kropu. MarautHelii ructepe3uc. MarHuTOCTPHUKIIHS.
[Mpunnumn neiictus Tpanchopmaropa. Kosddunment tpancopmanuu. [loBeimmaroniye v moHmxka-
I01Ke TpaHC(HOPMATOPHI.

Oo0pa3zen OuseTa 2 arrecTanum.

BUJET Ne 1
JUCHUIIJINHA: «(I)I/BI/IKZI»

1. PabGoTa BbIx0/Aa 3MEKTPOHOB U3 MeTasia. [IoBepXHOCTHBIN CKa4OK MOTEHIMANA (€11, U3M.).
2. 3akoH snekTpoMaruuTHo uHaykuu dapanes. [Ipasuiio Jlenna.

3.

Mennsiit map paguycom R=0,5 cu nomemnien B macno. [InotHocts macna p,=0,8-1 0° ke/m°. Haiitn

3apsij 11apa, eciid B OAHOPOJHOM SJIEKTPUYECKOM I0JI€ IIap OKa3aliCsd B3BEUICHHBIM B Macie. DJeK-
TPUUYECKOE TOJIe HApPaBJICHO BEPTUKAIBHO BBEPX U €T0 HaIPsHKeHHOCTh E=3,6 MB/wm.

NoogokrwdPE

Bomnpocsl k 3a4ery (3 cemecTp).

3aKOH COXpaHEHMsI DIEKTPUUECKOTO0 3apsiaa. [IpoBoaHNKY, TOITYIIPOBOAHUKYN U JUIIEKTPUKH.

Toueunsiit 3apsn. 3akoH Kynona. DiekTpudeckast IOCTOSHHAS.

OnexTpocraTudeckoe noje. HarmpsskeHHOCTh 3J€KTPOCTaTUHYECKOTO TOJIA.

Teopema ["aycca ast 37I€KTPOCTaTUYECKOTO MOJIS B BAKyyME.

IIpumenenne TeopeMsl ['aycca Kk pacdeTy HEKOTOPBIX IEKTPOCTATHUECKUX MOJIEH B BaKyyMe.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOCTATUYECKAS UHAYKIIHS.

DJeKTprUecKasi eMKOCTh YeIMHEHHOTO IPOBOJHUKA (€]1. U3MEPEHHUs ). DIIeKTPOEMKOCTD I1apa.
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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.

Konpnencaropsl. [lapannenbHoe U ocie10BaTeNbHOE COEANHEHNE KOHAEHCATOPOB.
DNEeKTpUUYECKUH TOK, CUJIa U IJFIOTHOCTH TOKA (€. u3MepeHus). Tok MpoBOAMMOCTH U KOHBEKIIHO H-
HBIU TOK.

3axoH Oma. ConpoTHBIIEHHE IPOBOAHUKOB. DJIEKTPUUECKOE COIIPOTUBIIEHUE U IEKTPUUECKAS]
IIPOBOJMMOCTD IIPOBOIHUKA (€/1. U3MEPEHU).

Pabora 1 momrHOCTE TOKa. 3akoH J[koyns — Jlenna. Y nenbHas TeIyioBasi MOIIHOCTh TOKa (1. 13-
MEpEHHUS).

3akon OMa JyIsi HEOTHOPOHOTO YYacTKa LENu. DIISKTPOABMKYIIAs cuiia (€. U3MEpEHus).
[IpaBuna Kupxroda a5 pa3BeTBIECHHBIX JIEKTPUUYECKUX LETEH.

DnemMeHTapHas KJIacCU4YecKasi TEOpUs AIEKTPOIPOBOIHOCTU MeTaiioB. CpeaHsisi CKOPOCTh TEIIO-
BOT'O JIBM)KEHHUS AJIEKTPOHOB.

PaboTa BbIX0/1a ANIEKTPOHOB M3 MeTaia. [IoBepXHOCTHBIN CKa4OK MOTEHIMANA (€11. H3MEPEHHUS).
OMUCCHOHHBIE SIBJICHUS U UX IpUMEHeHHEe. BonbTaMnepHas XapakTepucTHKa BaKyyMHOIO THOJIA.
3aKOH «TPEX BTOPBIX».

Nonuzarmus razo. HecamocToATENbHBIN Ta30BBIN pa3psia. JHEPTHUs HOHU3AIUH (€/1. U3MEPEHUS ).
CamocTosaTenbHbIN Ta30BbIN pa3psaa. Y aapHas u GoToHHas HoHU3auud. Tierouui, HCKpOBOH, AY-
TOBOM M KOPOHHBIN pa3ps.

[1na3ma u ee cBoiicTBa. BricokoTemnepaTypHas u razopaspsaHas miazma. CrerneHb HOHU3alUN
J1a3MBl.

MaruutHoe nose. UHAyKIus 1 HanpsbKeHHOCTh MAarHUTHOTO NOJIs. MarHuTHast MoCTosiHHAs (Beu-
YUHA U €. U3MEPCHHUS).

3akoH buo — Caapa — Jlammaca juis MarauTHOro noJist. [lose npsitMoro Toka u 1nosje KpyroBoro To-
Ka.

3akoH Amrnepa. BzanmoaeiicTBre napamuiesibHbIX TOKOB. [IpaBuio neBoit pyku.

JlelicTBMEe MarHUTHOTO TMOJIs1 HA ABMOKyuiics 3apsia. Cuna Jlopenma. @opmyna Jlopenua.
SIBrenue anexkTpoMarHuTHOM UHAYKIUU. OnbiTel Dapanes. MHAYKIIMOHHBIN TOK.

3aKoH 3JieKTpoMarHuTHoM nHaykunu Papanes. [Ipasuno Jlenua.

NuaykTuBHOCTH KOHTYpA (€. u3mepenus). UHIyKTUBHOCTD cojieHou1a. CaMOMHTY KIS
JlnaMarHuTHBIN U MTapaMarHuTHLIN 3P dekT. lnamarHeTuKy U mapaMarHeTHKH.
HamaranuenHocTs. MarautHoe noJie B BemiecTse. MarHuTHasi BOCIPUUMYMBOCTh BEIIECTBA.
deppomarHeTuku U ux cBorcta. Touka Kropu. MarautHelii ructepe3uc. MarHuTOCTPUKIIMS.
[punnun neiicteus tpanchopmaropa. Koadpduuuent tpanchopmanuu. [lopsimaromniye u noHu-
Karolre TpaHcPopMaTOpPhL.

Oo0pa3zen OuseTa Kk 3a4ery.

BUJET Ne 1
AUCHHUIIJINHA: «Pu3uka»

1. IIpaBuna Kupxroda st pa3BeTBICHHBIX 3JICKTPHUCCKUX IICTICH.

2. JIlnamMarHuTHBIN U TapaMarHUTHBIN 3 dekT. [lnamMarHeTHKH U TapaMarHeTHKH.

3. Haiitu nasieHue moTeHIpaga Ha MEIHOM IIPoBoje IHHOM |=500 m u nuametpom d=2 mm, €Ciiu TOK
B HeM =2 A.

4 cemecTp.
Bonpocs! nepBoii pyOe;kHOH aTTeCTAlMH.

OcHoBHble 3ak0HBI oNTUKH. [IpenensHelii yroi. ITonHoe oTpaxeHue cBeTa.

Tonkue nun3bl. M300paXkeHre npeAMETOB B TOHKHX JIMH3aX. [ J1aBHas onTHyeckas ock U (Goxyc
nuH3bl. POpMyIIa TOHKOU JIMH3BI.

OcHoBHBIE (POTOMETPUUYECKHE BETUUMHBI. DHEPreTHUECKasi CBETUMOCTh, SHEpreTUYecKast ApKOCTb,
CBETOBOM MOTOK U OCBEIIEHHOCTH (€]1. U3MEPEHHS).
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8.
9

10.
11.
12.

13.

DNEeMEHTHI AIEKTPOHHOMN ONTUKU. DJIEKTPOHHBIE JIUH3bL. DJIEKTPOCTATUUECKNE U MarHUTHBIE JIM H-
3BI.

Passurtne npencrasieHuit o npupoe ceera. KopnyckyispHas, BOJHOBas U JJIEKTPOHHASI TEOPUU
cBeta. KBanToBas Teopus DWHIITEHA.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMs korepeHTHOCTH. BOIHOBOM LyT.
Wutepdepennus ceera. MeTo sl HAOMIOACHUS HHTEPPEPEHIINN CBETA. Y CIOBUS MAaKCUMYMOB U
MHUHHUMYMOB HUHTEp(EepeHIINN.

[Ipunnun [Molirenca — @penens. CBeToBast BoJIHA KaK pe3yabTaT CYNEPIIO3UIIUN BTOPUUHBIX BOJIH.
[IpsamonuHeniHoe pactipocTpaneHre cBera. Mero 300 OpeHels.

Hudpaxmust @penenst Ha KpyrioM OTBEPCTUH H JHCKE.

Hudpaxus @payarodepa Ha AudpakIHOHHON pemeTke. Y CI0BUsI MAaKCHMYMOB U MUHHMYMOB
TQpaKum.

Judpakuus Ha npocTpaHcTBeHHOU penietke. @opmyna Bynbda — bparros. PentreHoBckast criek-
TPOCKOIIUS U PEHTTEHOCTPYKTYPHBIN aHAIIN3.

[Tornomenue (adbcopbumst) ceeta. Koaddumment nornomenus. 3akon byrepa.

Oo0pa3zen Ousera 1 arrecTanum.

BUJIET Ne 1
JAUCIHUIIJIMHA: «<I)n3m<a»

1. OcHoBHbI€ 3aK0HBI ONTUKH. [loHOE OTpakeHue cBera. [IpenenbHbIi yroom.

2. IIpssmosmHeliHOE pacnpocTpaHeHue cBeTa. Meto 30H @penens.

3. I'OpU30HTAIBHBIN JTyd CBETA MA/IAaET HA BEPTUKAJIBHO PACIOJIOKEHHOE 3€pKao. 3epKajio MOBOpaYu-
BAETCs Ha YrOJ o OKOJIO BepTUKalIbHOM ocu. Ha kakoit yroi 6 moBepHeTcs OTpakKeHHbIH J1y4?

ok w

~

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

Bomnpockl BTOpoii py0exHOil aTTecTauMu.

[Tongpuzanus cBera. EcTecTBeHHBIN W NMOJISPU30BaHHBIN cBeT. CTeneHb noJjsapu3anvu. 3akoH Ma-
Jroca.

[lonsipuzanus cBeTa MpU OTPaKEHUHM U TMPEJIOMIICHHHM HA TPaHMIE ABYX IUDJIEKTPUKOB. 3aKOH
bprocrepa.

HckyccrBennas ontudeckas annzorponus. Iddext Keppa. J[BoitHOe mydenpenomMmaeHue.
Bpamenue miockoctu nosispuzanuu. OnTuuecku akTuBHbIE BemiecTBa. Jddekr Dapazes.
TemoBoe uzmyuenue. A6comoTHO uépHoe Teno. CrnekTpaibHas MIOTHOCTh SHEPreTHUECKON CBe-
TUMOCTH (€. I3MEpPEHUs).

3akon Credana — bonbimana u 3akoH cmenienus Buna. [loctostnaas Buna u nocrosiaHas Creda-
Ha-bosblMaHa (BeIMYMHA U €UHULIBI U3MEPEHUS).

dorosnexrpuueckuii 3¢ ¢dext. BHenmHuii, BHyTpeHHUN U BEHTUIBHBINH (HOTOA(DDEKT.
Bonbsramnepnas xapakrepuctuka (otodddexra. 3akonsl BHemHero (otospdexra. Kpacnas rpa-
Huna gorodddekra.

Macca u umnynsc ¢poToHa. J[aBneHue cpera.

[Toctynatel bopa. CtanmoHapHbie COCTOSIHUS aTOMa.

Pa3mep, coctaB u 3apsig aTOMHOTO sifjpa. MaccoBoe U 3aps0BOE YU CIIO.

JledexT Macchl ¥ SHEPTHs CBSI3M siipa. Macc-ClIeKTPOMETPHI.

CruH sapa 1 €ro MarHUTHBIA MOMEHT. SIIEpHBIM MarHUTHBIN PE30HAHC.

SAnepusie cunbl. CBoiCTBa siepHBIX cuil. KanenbHas u 00on0uedyHast MOJIENH sJIpa.

PannoakTrBHOE M3NMydeHHe U ero Bubl. CBONCTBA paJMOAKTHBHBIX U3TyYCHHIA.

3akoH paaroakTUBHOTO pacmnana. [lepuon monypacnana. [IpaBuna cMmenieHus.

MeTo 11 HaOMIOACHUS U PETUCTPALIUK PAAUOAKTUBHBIX yacTtull. Kamepa Bunbcona. CluHTHIISAIU-
OHHBII, YEPEHKOBCKHUI U MOJTYIPOBOJHUKOBBIN CUETUUKH.
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Oo0pa3zen Ous1eTa 2 aTTECTALUMN.
BUJET Ne 1
aucHuIuInHa: «@uznka»

1. Ilonsipu3anus cBeTa Npu €ro OTpakeHUU Ha TPaHULIE ABYX JUAIIEKTPUKOB. 3akoH bprocrepa.
2. ledpext Macchl ¥ SHEPTH CBA3MU sapa. Macc-ClIeKTPOMETPHI.

3.

B onbite KOHTa oTBepcTHs OCBENIAIMCH MOHOXPOMATHYECKHM CBETOM C JUIMHOW BOJHBI A=600 HMm.

Paccrosiaust mexy otBepcTusiMu =1/ mm, pacCTOSIHUE OT OTBEpCTHil 10 dKkpaHa L=3 m. Haiitu noso-
KEHHUE TPeX MEPBBIX CBETIIBIX MOJIOC.

=

~No

©

10.
11.

12.

13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

Bomnpocsl k 3xk3ameny (4 cemectp).

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

Tonkue nuH3b1. M300pakeHue nmpeaAMETOB B TOHKUX JIMH3aX. [ TaBHAst onTHYecKast 0Ch U OKYC
JrH3bl. DOopMyra TOHKOW JIMH3BI.

OcHoBHbIE (POTOMETPUUYECKUE BEIIMUYNHBI. DHEPTeTUYECKAsE CBETUMOCTbD, SJHEPTeTHUECKAs IPKOCTh,
CBETOBOM MOTOK U OCBELIEHHOCTH (€. U3MEPEHHUS).

DNEeMEHTHI JIEKTPOHHON ONTUKHU. DJIEKTPOHHBIC JTMH3BI. DJIEKTPOCTATHUECKUE U MAarHUTHBIC JINH-
3BI.

PazButue npeacrasneHuit o npupoje cera. KopmyckymsipHas, BOJTHOBAs U 3JIEKTPOHHASI TEOPUU
ceera. KBanToBas Teopust DUHIITEHA.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMst korepeHTHOCTH. BOITHOBOM IyT.
HNutepdepentius ceera. Meroapl HaOmofeHUsT WHTEpepeHInn CBeTa. YCJIOBUS MAaKCUMyMOB W
MHUHHUMYMOB HHTEp(epeHIINH.

[Tpuniun INoiirenca — @penens. CeeToBas BOJIHA KaK pe3yJbTaT CYNEPNO3UIIMU BTOPUYHBIX BOJIH.
[IpssMmonuHeEHOE pacnipocTpaneHne ceeta. Meros 30H OpeHens.

Hudpakuus OpeHens Ha KPYrioM OTBEPCTUU U JHUCKE.

Hudpakuus Opaynrodepa Ha IUGPAKIUOHHON pemIeTke. YCIOBHs MaKCHMYMOB M MUHHUMYMOB
T paKIug.

Judpakuust Ha TpocTpaHCTBeHHOU pemieTke. @opmyna Bynbda — bparros. PeHTrenoBckas criek-
TPOCKOIUS U PEHTTEHOCTPYKTYPHBIN aHAIIN3.

[Tornomenue (abcopobumst) ceera. Koaddumnument normomenus. 3akon byrepa.

[Tonspuzanusa ceera. EcTecTBEHHBIN U MOJISpU30BaHHbIN cBeT. CTeneHp noJsisipusanuu. 3akoH Ma-
Jroca.

[lonspuzanusa cBera NMpu OTPAXKEHUU U IPEIOMIICHUM Ha TPAHULE JIBYX JUAIEKTPUKOB. 3aKOH
bprocrepa.

HckyccrBennas ontudeckas annzorponus. Iddext Keppa. [IBoitHoe mydenpeoMiieHue.
Bpamenue miockoctu nosspuzanuy. OnTudecky akTuBHbIE BemecTBa. Jddekr Dapazes.
TemnoBoe nzmyyenue. AGcomoTHO uépHoe Teno. CrekTpanbHasl INIOTHOCTh SHEPreTUYECKOM CBe-
TUMOCTH (€7, I3MEPEHUS).

3akon Credana — bonbpiiMana u 3akon cMmenieHus Buna. [Toctosnnas Buna u nocrosiaaas Creda-
Ha-bosblMaHa (BeIMYMHA U €IUHULIBI U3MEPEHUS).

dorosnexrpuueckuii ¢ ¢dext. BHemHuil, BHyTpeHHUN U BEHTUIBHBINH (HOTOA(DDEKT.
Bonbsramnepnas xapakrepuctuka ¢potodddexra. 3akonsl BHemHero potodddexra. Kpacunas rpa-
Huna goroaddekra.

Macca u umnynsc ¢poToHa. J[aBneHue cpera.

[Toctynatel bopa. CranmoHnapHbie COCTOSIHUS aTOMa.

Pasmep, coctaB u 3apsin arToMHOTO siApa. MaccoBoe U 3apsI0BOE YU CIIO.

JleexT Macchl ¥ SHEPTUs CBS3M siipa. Macc-CleKTpOMETPHI.

CnuH spa 1 ero MarHUTHBIM MOMEHT. SI1epHbII MarHUTHBIN pe30HAHC.

Snepusie cunbl. CBoCTBa siepHBIX cuil. KanenbHas U o0oI0uedyHast MOJIENH sIpa.
PannoaktuBHOE U31ydeHHE U €ro Bubl. CBOMCTBA PaIMOAKTUBHBIX U3TyYEHUH.

3akoH paanoakTUBHOTO pacnajaa. [lepuoxa nomypacnana. [IpaBuna cMemieHus.
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30. Metozp! HAOMIOICHHST U PETHCTPAIMU PaaHoaKTUBHBIX YacTull. Kamepa Bunbscona. CunHTHILIALIN-
OHHBIN, YEPEHKOBCKUI U MOIYIIPOBOJHUKOBBIM CUETUUKH.

O0pa3sen 3K3aMeHALIMOHHOT0 OHJIeTA.

MUWHHUCTEPCTBO HAYKH U BLICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EIEPAIIANA
T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIA HE® TSIHOM TEXHUYECKHWI YHUBEPCUTET
NMEHMU AKAJ. M.JI. MUJUVIMOHIOINKOBA

BUJIET Ne 1
AUCIHUIIJIMHA: «(I)n3mca»

1. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMs korepeHTHOCTH. BOJIHOBOIM 1IyT.
2. Snepusie cuibl. CBOMCTBA siepHBIX cvil. KamenbHast u 00071049edHast MOJICIH SIpa.
3. HaifTi akTHBHOCTH MacChl M=/ 2 paausi.

3aBenyromuii kadenpoit «Duzmka» VYcnaxues P.T.

Texkymmii KOHTPOJIb

KonTtponbnas pabora Nel

1. Touka nBUXKETCS MO OKPYKHOCTH paguycoM R = 30 cM C MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM &.
Onpenenuth TaHT€HIMAIBHOE YCKOPEHUE ¢ TOUKH, €CIIM U3BECTHO, YTO 3a BpeMsat = 4 ¢ oHa coBepiimia
Tpu 060POTa U B KOHIIE TPETHET0 000pOTa ee HOpMaTbHOE yCKopeHne  an= 2,7 M/c2.

2. llap maccoii m1= 2 KT CTAJIKUBAETCS C TOKOSIIUMCS IIapoM OOJIbIIIEH MacChl M IIPU STOM TEPSET

40% xuHeTHueckoil sHeprun. OnpenenuTs Maccy my OOJIbLIETO 1mapa. Y aap cuuTaTh abCOMIOTHO YIIPY-
TUM, TIPSMBIM, HEHTPATBHBIM.

3. Kakas pabota 4 moypKkHa OBITH COBEpPITICHA TPU MOAHATHH C 3€MJTM MAaTEPHAIIOB JUTSl TIOCTPOUKH
UIAHAPUIECKO# TpyOsI BeICOTOM h= 40 M, HapyKHBIM qramMeTpoM D = 3,0 M 1 BHYTpEeHHHM JuameTpom d
= 2,0 M? ITOTHOCTB MaTepuana p IpUHATH paBHoit 2,8 - 10% kr/m®,

4. K xoHIIaM JIETKOW U HEPACTsHKUMOW HHUTH, IEPEKHMHYTOH uepe3 OJI0K, MOABEIICHBI IPY3bl MacCaMH
mi= 0,2 kr 1 M2 = 0,3 kr. Bo CKOJIBKO pa3 OTIUYAIOTCS CUJIBI, IEHCTBYIONINE HA HUTh 1O 00€ CTOPOHBI OT
61oKa, ectu Macca 610ka M = 0,4 Kr, a ero och JABMKETCS BEPTUKAILHO BBEPX C YCKOpeHHeM o = 2 m/c? ?
Cunamu TpeHus U MPOCKalIb3bIBAHUS HUTH 10 OJIOKY MpeHeOpeyb.

5. OgHopoaubiit crepxkenb anuHou € = 1,0 M 1 maccoit M = 0,7 Kr nmoJBEIlIeH HAa TOPU3OHTATBHOMN
OCH, MPOXOIALICH Yepe3 BEpXHUN KOHEI[ CTepXKHs. B TouKy, OTCTOsIIYIO OT OCH Ha %3 £, aOCOIOTHO yIpYy-
ro yJaapser myisi Maccoil m = 5 Kr, JeTsias NepneHAuKyIsIpHO CTepXkHIO U ero ocH. Ilocne ynapa crep-
’KeHb OTKJIOHMIICS Ha yrol o = 60°. OnpeaenuTs CKOpOCTh ITyIH.

6. Bo ckoibKO pa3 cpefHsis MIOTHOCTh 36MHOTO BEILIECTBA OTJIMYACTCSI OT CPEIHEH MIOTHOCTH JyH-
Horo? IIpunsTe, uto paguyc R3 3emnu B 6 pa3 MeHbIlIe Beca Tela Ha 3eMIle.

[ToaroToBka K BBIMIOJIHEHUIO Tpadrka 1a00PaTOPHOTO MPAKTHKYMA - 27 4acoB

CamocrosTenbHas MOATOTOBKA K Ja0OPAaTOPHBIM 3aHATHM 3aK/II0OYAeTCs B U3yYEHUU U YCBOEGHUM €€
TEOPETHUECKUX MPEANOCHUIOK C MOMOIBIO METOANYECKUX YKa3aHHH K J1a0opaTOpHbIM paboTaM M J0HO0JI-
HUTEIBHOU JIUTEepaTyphl, PEKOMEHJIOBAHHON B METOAMYECKHUX yka3aHMAX. Cienyer oOpaTUTh 0co0oe BHU-
MaHHe Ha TeOpeTHYecKoe 0OOCHOBaHME U BBIBOJ PACUETHON (HOPMYIIbI, HCIIOJIB3YEMOM il ONpeaeeHHs
MCKOMOM BEJIMYMHBI, OJYYUTH SICHOE MPECTAaBICHNE O MPHOOpax, O CXxeMe SKCIIEPUMEHTAIbHOM yCTaHOB-
KA U MOPSJIKE BBIMOJIHEHUS paboThl. Heo6Xo1muMo faTh MOJHBIE OTBETHl Ha KOHTPOJbHBIE BOMPOCHI, CO-
JepKaliecs B KOHIIE METOJMUYECKMX YyKa3zaHMM K jabopartopHbiM paboTtam. IIponssectu o6paboTky pe-
3yJIbTAaTOB HKCIIEPUMEHTA, CIIeNIaTh BHIBOJIBI M COCTABUTH MPOTOKOJI 110 TaHHOH paboTe

HaumeHnoBaHue 1a0opaTopHbIX padoT.
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1.06paboTka pe3ybTaToB (PU3HUECKOTO IKCIICPUMEHTA.

2.0npeneneHue yCKOPEHHs: CBOOOTHOTO MAJCHUsI C MOMOIIBI0O MAaTEMAaTUUYE€CKOTO MasiTHUKA
3.0npeneneHre MOMEHTA HHEPLUH C TOMOIIBI0 MasiTHUKAa MakcBeria.

4.0Onpenenenue ko3P PUIHEHTA BA3KOCTH BO3yXa KaWUIIPHBIM METOIOM

5.0npenenenue korhduirieHTa BHyTPEHHET0 TPEHUS KUIAKOCTH 1o MeToy CTokca
6.0npeneneHre OTHOIICHHS TEIUIOEMKOCTEH BO3/yXa P MOCTOSIHHOM JaBIICHUHU U 00bEMeE.
7.13ydeHue 31eKTpOu3MEpPUTENLHBIX IPUOOPOB.

8.Mzydenune paboThI AIEKTPOHHOTO OcHULIOTpada.

8. YueOHO-MeTOANYECKOE U HH(POPMAIMOHHOE 00ecTiedyeHne THCIUTITHHBI
a) OcHOBHas UTEpaTypa

1.

Brnagumupos H0.C. OcnoBanus pusuku [Inektponusiil pecype]/ Binagumupos F0.C.— DnexTpoH.
TekcToBble naHHble.— MockBa: BMHOM. Jlaboparopus 3nanwmii, 2015.— 456 ¢.— Pexum nmocry-
na: http://www.iprbookshop.ru/6481.html.— 3BbC «IPRbooks»

®ouan JI.M. CoBpemeHHast pu3uKa U TEXHUKA JUIsl CTYJAEHTOB [ DNEeKTPOHHBIN pecypc]/ Donan
JLM., Hudpunosuu B.U., bepman I'.I1.— DnexTpoH. TekcToBbIe 1anHBIe.— MockBa, MxeBck: Pe-
IyJsipHas U XaoTH4YeCKasl JTMHAMUKA, VKeBCKUI MHCTUTYT KOMIIBIOTEPHBIX MccienoBanmii, 2011.—
144 c.— Pexum nocryna: http://www.iprbookshop.ru/16628.html.— 3B5C «IPRbooks»

Kyp6aues 10.®. ®usnka [DnexTpoHHbIi pecypc]: yueonoe mocoobue/ Kypbauer HO.D.— Drnek-
TPOH. TEKCTOBBIE TaHHbIe.— MockBa: EBpaszuiickuii OTKpBITBIH HHCTUTYT, 2011.— 216 ¢.— Pexnm
noctyna: http://www.iprbookshop.ru/11106.html.— 3BC «IPRbooks»

PacroBa H.A. ®usuka. MonekymspHas ¢pusuka [ DIeKTpoHHBIN pecype]: yaeOHoe mocodue/ Pacto-
Ba H.A.— DnekTpoH. TeKkcToBBIe JaHHBIe.— Bonrorpan: Bonrorpaackuit uHCTUTYT OM3Heca, By-
30BcKoe obpazoBanue, 2011.— 42 ¢.— Pexum nocryna: http://www.iprbookshop.ru/11357.html.—
OBbC «IPRbooks»

[TnemakoBa E.O. ®uzuka. Mexanuka [ DneKTpOHHBIN pecypc]: yueOHoe mocooue/ [TnemakoBa
E.O.— DnexTpoH. TekcToBbIe naHHbIe.— Bonrorpan: Bonrorpaackuii nactutyt OusHeca, By3oB-
ckoe obpazoBanue, 2011.— 142 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/11356.html.—
OBbC «IPRbooks»

3Be3auna H.A. MonekynsapHas pusuka. TepmoauHamuka [ DJIeKTpOHHBIN pecypc]: yaeOHo-
METOAUYECKOE IMOCOOHE MO BHIMOTHEHUIO HHIUBUAYATbHBIX TOMAIIHUX 3a/1aHuil 1o pusnke/ 3Be3-
muHa H.A., ITymkapeBa H.b., Cakyn I'.B.— DnekTpoH. TekcToBble faHHbIe.— ExaTepuHOypr:
VYpansckuii penepanbubiii yausepcutet, ObC ACB, 2015.— 44 c.— Pexxum noctyna:
http://www.iprbookshop.ru/68260.html.— DBC «IPRbooks»

0) JlomoyHUTENbHAS TUTEPATYpa

1.

2.

JIaGopatopHsble paboThl 1o pusuke. Beimyck 1. Mexanuka [DneKTpoHHbII pecypc]: cOOpHUK METO-
JMYECKUX yKa3aHUU IS BBIIIOJHEHMS 1a00paTOpHBIX paboT 1o (usuke/ — DIEKTPOH. TEKCTOBBIE
nannbie.— Hoxauit Hosropoa: Hukeropoackuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuret, ObC ACB, 2014.— 81 c.— Pexxum nocryma:
http://www.iprbookshop.ru/30808.html.— 5BC «IPRbooks»

JIaGopatopHble paboThI 1o (huznke. Beimyck 2. DneKTpu4ecTBO U MarHeTu3M [ DJIeKTPOHHBIN pe-
cypc]: cCOOpHUK METOAMYECKUX YKa3aHUI JUIsl BBIMOJIHEHUS 1JaOOpaTOPHBIX paboT Mo ¢pusuke/ —
OneKxTpoH. TeKkcToBble naHHble.— Hukuuit HoBropoa: Hmwxkeropoackuil rocyaapcTBEHHBIM apXu-
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TEKTypHO-cTpouTenbHbid yHuBepcutet, 96C ACB, 2014.— 84 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/30809.html.— 5BC «IPRbooks»

3. Jlabopartopusie paboTsl 1o pusuke. Brimyck 3. Konebanus u onTrka [ DIeKTpOHHBIN pecypc]:
COOPHUK METOMYECKUX YKa3aHUH JUIs BHIIOJTHEHUS J1JAO0PAaTOPHBIX paboT mo ¢usuke/ — Diek-
TPOH. TeKCTOBBIE NaHHble.— Hrxunit HoBropoa: Huxeropoackuii rocyiapCTBEHHBIN apXUTEK-
TypHO-cTpouTenbHbIi yHuBepcutet, 9bC ACB, 2014.— 99 c.— Pexum mocryma:
http://www.iprbookshop.ru/30810.html.— DBC «IPRbooks»

4. Escuna E.M. Ontrka. OCHOBBI KBAHTOBOU U siIEPHOM (DPU3UKHU [ DIIEKTPOHHBIN pecypc]: yaeOHo-
METOMYECKOE IMOCOOue ISl IabopaTopHbIX padboT no ¢usuke/ EBcuna E.M., Cobonea B.B.—
DJNEeKTPOH. TEKCTOBBIC JaHHBIe.— ACTpaxaHb: ACTpaXxaHCKUI HHKEHEPHO-CTPOUTEIbHBI HHCTH-
tyt, OBC ACB, 2011.— 107 ¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/17059.html.— 3BC
«IPRbooks»

5. Cob6onesa B.B. O0uuii kypc pu3nuku [ IEKTPOHHBINA pecypc|: yueOHO-MeTOAMUECKOe Mocoone K
PELICHHUIO 33/1a4 U BBITIOJHEHUIO KOHTPOJIbHBIX paboT no ¢pusuke/ Codonera B.B., EBcuna E.M.—
DNEeKTPOH. TEKCTOBbIE IaHHble.— ACTpaxaHb: ACTpaXxaHCKUI MHKEHEPHO-CTPOUTEIbHBIM HHCTH-
tyt, 9BC ACB, 2013.— 250 ¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/17058. html.— 35C
«IPRbooks»

9. Marepua/jibHO-TEXHHYECKOe o0ecnedeHue TUCIHTIINHBI

Ne HaumenoBanue crienuanu3supoBaHHBIX ayAUTOPHI U TabopaTtopuii
n/m
1 AynuTtopus ¢ MyJIbTUMEIUHHBIM 000pYIOBaHUEM JUIs TPOBEICHUS JIEKIIMOHHBIX 3aH -
THH.
| 2 | Onucanne 1ab0paTOPHBIX padbOT JJIst HATYPHOTO MCCIICIOBAHMS. |
| 3 | Aymuropuu c MakeTamu 1s HATYPHOTO HCCIIEIOBAHNSI. |

1. JlexumoHHBIE AEMOHCTpPALMU TI0 pa3jenaM Kypca Gpusuku
2. YdeOHble 1abopaTopuu:

Nel-03 «MexaHuKa ¥ MOJICKYJISIpHAsT (PU3HKA»

Neo 0-13 «Ontuka. ATomHast hpu3HKay»

No 0-23 «DnekTpomMarueTusMar
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