NokymesMUAHRGTEBCIBOHAY KW M BLICIIETO OBPA3ZOBAHUSA POCCUHCKOM ®EJIEPAITUN
NbopraPOFHEHCKUN TOCYIAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
®WNO: MuHuaes Maromep LLlaBanosmy uM. akagemuka M. JI. MunanoHmmkoBa

[lomxHocTb: PexTop

[ata nognucanus: 30.09.2023 16:43:37

YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

Iepewiit st
npopexmep {23\ 4 /’Iflf”f aupabexos
" BN GO 2035 2
PABOYAS ITPOITPAMMA
JIMCIUILTHHBI
«DOU3NKA»

Hal'IpaBJ'IeHI/IH IOATOTOBKH

11.03.02 apoKOMMYHUKAIMOHHBIE TEXHOJIOTHU U CHCTEMBI CBSI3U

Hanpasnennoctb

«I/IH(bOKOMMYHI/IKaHI/IOHHI)Ie CE€THU U CUCTCMBbID

Kpanmuduxarms
OakanaBp
I'ox Havyana moaAroTOBKU
2023

I'po3nsrii 2023 r.



1. Heap 1 3a1a4M JUCHUTLITHHBI

[enbro n3ydyeHus AUCUUIUIHHBI «DU3uKa» SBISETCS CO3/IaHNe Y CTYJEHTOB OCHOB LIMPOKOIN TEOPETH-
YECKOM MOJTOTOBKU B 007acTU (PU3KKH, TO3BOJISAIONIEH OPUEHTUPOBATHCS B IOTOKE HAYYHOM U TeXHHUYe-
CKOH nH(opManuy 1 00ECTIeUNBAOIIEH UM BO3MOKHOCTh UCTIONB30BaHUS HOBBIX (PH3UYECKHX MPUHITUTIOB
B TEX 00JACTIX TEXHUKH, B KOTOPHIX OHH CIICIIUATA3UPYIOTCS.

OCHOBHBIMH 3371a4aMH Kypca (GU3UKU B By3aX SIBJISIOTCS:

e (opMUpPOBaHME Yy CTYJEHTOB Hay4YHOT'O MBIIIJIECHUS U COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MUPOBO3-
3pEHHUs], B YACTHOCTH, IPABHUJIBHOTO TOHUMAHUS TPAHUL] IPUMEHUMOCTH Pa3IMYHbIX (PU3NYECKHUX MTOHS-
TUH, 3aKOHOB, TCOPUI U YMEHUS OLIEHUBATh CTEIIEHb JOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX C I10-
MOILBIO SKCIIEPUMEHTAIIBHBIX WJIM MaTEMaTUYECKUX METOJI0B UCCIIEA0BAaHUS;

® YCBOEHHME OCHOBHBIX (PM3MUECKUX SIBJICHUH U 3aKOHOB KJIACCUYECKON M COBPEMEHHOU (PM3UKHU, METOJIOB
(U3UYECKOTO UCCIICIOBAHMS;

e BbHIPAa0OTKA Yy CTYJIEHTOB IIPUEMOB U HAaBBIKOB PELICHUs KOHKPETHBIX 3a/a4 U3 pa3HbIX oOsacted u-
3MKH, IOMOTAIONINX CTyJEHTaM B JaJbHEHUIIEM PellaTh MHKCHEPHBIE 3aa4uu;

® 03HAKOMJICHHME CTYJIEHTOB C COBPEMEHHOI Hay4HOH anmapaTypoil U BeIpabOTKa y CTYJCHTOB Hadajb-
HBIX HaBBIKOB INPOBEJCHMS SKCIEPHUMEHTAJIBHBIX HAy4YHBIX HCCIEIOBaHMNA (U3MUECKUX SBICHUN U
OIIEHKH MOTPEIIHOCTEN U3MEPEHU.

2.MecTo nucuumianHel B ctpykrype OOII

Juctumimaa «DPu3nkay OTHOCUTHCS K 00s3aTeIbHON YacTu Oyioka | yaeOHOro miaHa.

Jucuunnmna«®@u3ukay SBISETCSA NPEALIECTBYIOIEH 11 NMCUUILINH: «Harpasiistomuye CucTeMsl U JIn-
HUU CBsI3M», «TexHuueckas 3JIEKTPOJWHAMUKA M PACIPOCTPAHEHUE PaJAMOBOIHY», «KOMIIOHEHTHI 3JeK-
TPOHHOU TEXHUKHY, « T €XHOIOTHS ceTelt aDOHEHTCKOTo 10CcTymnay, «CeTH U CUCTEMBI PaTHOCBS3H».

3. IlepevyeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TN CHUILTUHE (MOYJ/II0), COOTHECEHHBIX C HH-
AUKATOPAMU J0CTHKEHUS KOMIIeTeH i
Tabnuma 1.
Kox mo ®1OC HNHIuKaToOpbI 10CTHKEHUS Ilnanupyemblie pe3yabTaThbl
00y4YeHus1 M0 TMCUMUILINHE
(3YB)

OomenpogeccuoHaIbHbIE
OIIK-1- Cnoco6en pe- | OIIK-1.1. BeisBnser u ki1acCUUIN- | 3HATh: OCHOBHBIC (PU3UYECKUE
WaTh 3aj1a1H npodeccu- pyeT (Qu3MyecKkHe W XHMHYecKue | ABJICHUA, (GyHAaMEHTaJIbHBIE I10-
OHAJIbHOM JIeATEIbHOCTU MPOIECCOB, MPOTEKAIONX Ha 00b- | HATHS, 3AKOHBI U TEOPHH KJIACCH-
Ha OCHOBC HCIOJb30BA- . YECKOW U COBPEMEHHOM (PU3HKH;
HHS TeopeTwueckux u | CKTE npodeccuoHaNbHOMN eITeNbHO- YMETb: MpHMCHATH MOTyHeHHbIE
3HaYeHUs 1o (QU3UKe MPU U3yue-
HUW JPYIUX JUCLUIUIAH, BBIJE-
JSTh KOHKPETHOE (PU3nUecKoe co-
JIep KaHue B IPUKIAIHBIX 3a4a4ax
npoeCCHOHAIBHON ~ J1eATebHO-
CTH;

BJIaJleTh: COBPEMEHHON HAay4YHOH
arnmnapaTypou, HaBbIKaMU BEICHUS
(U3UYECKOTO IKCTIEPUMEHTA.

NPaKTHYECKUX  OCHOB | CTHU
€CTECTBCHHBIX U TEXHU-
YECKMX HAyK, a TaKke
MaTeMaTHYeCKOTO ara-
parta




4. O0bém MM COMIIMHBI U BUABI Y4eOHOH padoThl

Tabauma 2.
Bun vaeoit paGoTht Bcero 3au4. e (01010) 300 0390
y P 0®0 300 | 0300 2 3 2 3 1 2
KounrakTHasi padora 124/3,44 28/0,7 1057291 | 64/1,77 | 60/1,66 14/0,38 14/0,38 54/1,5 | 51/1,41
(Bcero)
B tom uncne:
Jlexuyu 62/1,72 12/0,33 35/0,97 32/0,88 | 30/0,83 6/0,16 6/0,16 18/0,5 17/0,47
IIpakTryeckue 3aHATHs 31/0,86 8/0,22 35/0,97 16/0,44 | 15/0,41 4/0,11 4/0,11 18/0,5 | 17/0,47
JlabopaTopHbie pabOTHI 31/0,86 8/0,22 35/0,97 16/0,44 | 15/0,41 4/0,11 4/0,11 18/0,5 17/0,47
CamocrosiTenbHas pagora | 164/4,55 260/7,22 | 183/5,08 | 80/2,22 | 84/2,33 130/3,61 130/3,61 90/2,5 | 93/2,58
(Bcero)
B tom uncne:
Bomnpocs! mist caMmocTosi- 36/1,0 108/3,0 36/1 18/0,5 18/0,5 54/1,5 54/1,5 18/0,5 18/0,5
TEJILHOH pabOThI
IMoxaroToBka k Jaboparop- 36/1,0 76/2,11 36/1 18/0,5 18/0,5 36/1,0 40/1,11 18/0,5 18/0,5
HBIM paboTam
IToaroTroBka k mpakTuye- 36/1,0 76/2,11 36/1 16/0,44 | 20/0,55 40/1,11 36/1,0 18/0,5 18/0,5
CKUM 3aHSATUAM
IToaroTroBka k pyoexHOM 20/0,55 39/1,08 10/0,5 10/0,27 18/0,5 | 21/0,36
aTTeCTallun
IToaroToBka K 3K3aMeHy, 36/1,0 36/1,0 36/0,1 18/0,5 18/0,5 18/0,5 18/0,5 18/0,5 18/0,5
3a4eTy
BI/IZ[ IIPOMEKYTOYHOTO KOH- 3a4€T 9K3. 3a4€CT JK3. 3a4eT 3K3
TpOJIs (3a4eT, IK3aMEH)
Oomas Tpy- BCEI'O B 288 288 288 144 144 144 144 144 144
I0€MKOCTh gacax
mucunmnasl | BCETO B 8,0 8,0 8,0 4,0 4,0 4,0 4,0 4,0 4,0
3a4. ean-
HULAX
5. Conepsxkanue Q¥ CHUANINHbBI
5.1. Pa3gennl AMCOUILINHLI H BUABI 3aHATHIH
Tabauma 3.
No HaumMeHoBaHnue pasaesa AUCHUILTHHBI MPaKT. J1a0.
JIEKIUH BCEro
n/n 2 cemecTp 3aHATHA | 3aHATHA
1 DOuU3NIECKrue OCHOBBI MEXaHUKHU 12 6 6 24
MorexyssipHas pU3UKa ¥ TEPMOIMHAMHKA 20 10 10 40
3 cemecTp
3 DJIEKTPUYECTBO U MAarHETU3M 10 4 10 20
4 Konebauus 1 BOJIHEL 5 4 6 13
5 KsanToBas dusnka 15 7 5 27
Bcero yacos/3auernbie exuHUIBI ODPO 62 31 31 124
HaunmMmeHoBaHHe pa3aeiia JUCIHUINITAHBI Ja0.
No Pa3 AR MpaKT.
2 cemecTp JIEKIHH 3aHf- | BCero
n/n 3aHSATHS
THA
1 dusnueckre OCHOBEL MEXaHUKU 2 2 2 6
MonekynsipHasi GU3HKa ¥ TEPMOJTUHAMHKA 4 2 2 8
3 cemecTp
3 DNEKTPUUECTBO U MAarHETU3M 2 2 2 6
4 Konebanus 1 BOJTHBI 2 2 2 6
5 KBanToBas ¢uzuka 2 2 2 6
Bcero yacoB/3auernnie exuHUNBI 3P0 12 8 8 28




5.2. JIeKIIMOHHDIE 3aHATHS

Tabnuna 4.
Ne HaumenoBanue pa3gesa
Coaepxanue pasjiena
n/n AUCHHILIHMHBI
1. | ®usnueckue OCHOBBI | /[uHamMuka yacTull. YpaBHEHUE BHKEHUSA. 3aKOHBI COXPAHEHMS.
MEXaHUKH DIEMEHTHI PENATUBUCTCKON MeXaHUKH. Kunemaruka n tuHaMuka

TBepaoro Tena. JlnHamMuka abcoIOTHO TBEPOTO Tela.
2. | OcHoBbl MoniekynsspHOH | Tpu Hawanma TepMonuHaMHKH. TepMoauHamudeckue (yHKIUU

(GU3HUKYN ¥ TepMOIUHA- coctosaus. Knaccuueckast craructuka. KoHaeHcupoBaHHOE CO-
MUKH crosgHue. Kunetuueckue siBieHusI.
3. | DneKkTpuuecTBO M Mar- | DJIEKTPOCTATUCTHKA B BAKyyM€ U B BellecTBe. MarHuToCTaTuKa
HETU3M B BaKyyMe U BeulecTBe. KBasucTallMoOHapHbIE TOKH. YpaBHEHUS
Makcsema.
4. | KoneGanust 1 BOJIHBI 'apmonuyeckue, 3aTyxarollue W BBIHY)XJICHHBIC KOJICOaHUS.

[Inockue 3BYKOBBIE M 3JIEKTPOMArHUTHbIE BOJHBL. KuHemaTmka
BOJIHOBBIX TporeccoB. MHTepdepenuus u nudpaxuus BoaH. uc-
nepcust BOIH. KorepeHTHOCTBBOJIH.

5. KBanroBas duzuka B3auMozeiicTBre 3JI€KTPOMAarHUTHOTO TOJIS ¢ BEUIECTBOM. AHHU-
3oTponus. UHBepcHs KBAaHTOBBIX COCTOSIHUM B BemiecTBe. [IpuH-
1 paboTsl 1a3epoB. KopmnyckymnsipHo-BomHOBOI ayanu3m. CooT-
HOILIEHUE HEONPEeIEHHOCTH U MPUYUHHOCTH, BOJIHOBasK (PyHK-
1. KBanToBsle cocTosiHMs. KBaHTOBBIE YPaBHEHMSI COCTOSHHUS.
Bunpl cBA3u CTpYKTypHBIX eauHuL. Kpucramimueckoe cocTos-
Hue. DJIEKTPOHHAsI 30HHAs Teopus TBepaoro tena. [Ipumerslie co-
CTOSIHUS, SJIEKTPOHBI U JBIPKH B 30HaX. TemIOEMKOCTh TBEPAOTO
Tena. TermnonpoBoJHOCTE TBEPAOIO Tena. TepMO3IEKTPUUECKUE U
TEPMOMAarHuTHBIEC () PEKTHI.

5.3. JlabopaTopHble 3aHATHS

Tabnuma 5.
s 2
Ne | & =
i g E HanmenoBanue nabopaTopHbIX padoT
o1 Q
=&
1. 1. 2 cemecTp
O06paboTka pe3ynbTaToB GU3NIECKOTO IKCTICPUMEHTA.
Ornpenenenne yCKOpeHHs: CBOOOTHOTO TafeHUs () ¢ MOMOIIbIO MaTeMaThye-
CKOTO MasiTHHKA
OnpeneneHre MOMEHTA UHEPIIMU € TOMONIBI0 MasiTHHKAa MakcBemia OIIM-3
Onpenenenne yCKOpeHus CBOOOTHOTO MaACHUS
2. 2. | Onpenenenne Kod(h(UIMEHTa BHYTPEHHETO TPEHHUS MXHUIKOCTH IO METOIy
Crokca
OmnpeneneHre OTHOMICHUS TETUIOEMKOCTEH BO3/AyXa MPU MOCTOSHHOM JaBJICHUN
u o0beme
3. 3. 3 cemecTp
M3ydeHune aeKTpon3MepUTENbHBIX TPUOOPOB
Omnpenenenne paboOTH BEIXOA AIEKTPOHOB U3 METaJlIa
Omnpenenenre OTHONICHUS 3apsJia JIEKTPOHA K €0 Macce METOJ0M MarHeTpoHa
4. 4. | JIuH3bI ¥ UX NOTPENTHOCTH
HccnenoBanue 3akona Manroca M IPOXOXKACHUS MOSIPU30BAHHOTO CBETA Yepes
($a30ByIO TUIACTUHKY




5.5. lIpakTuyeckue 3aHATHS

Tabmuma 6.
A
8k
o =
Ne == o
3 B Tema npakTHUECKUX 3aHATHH
n/a S
ol Q
=
= 5
2 cemecTp
1. 1 YpaBHEHUE TBUKECHUS
2 3aKOHbI COXPaHEHUs
3 Jlnnamuka abCOTIOTHO TBEPIOTO TeJa
2 4 TepMoauHamuka
5 KonnencupoBanHoe cocTosiHue
6 Kunernueckue ABiieHus
3 cemecTp
3 7 HanpsikeHHOCTD 3JIEKTPUYECKOTO MOJIS
8 [ToTennuuman 3J1eKTpUIECKOro moJs
9 DHEPrusi MarHUTHOTO TOJISI
4. 10 | DyeKTpOMarHUTHBIE BOJIHBI B BAKYyME
11 | Ilornomenue u qucnepcust BOJIH
5. 12 | ®ororddexr
13 DJIeMEHTEI KBAHTOBOM MEXAHUKU
14 TermnoeMKoCTh TBEPJIOTO TeJla
6. CamocrosiTesibHas padora
Tabnuma 7.
2
o
No g =
S E Tema 111 CaMOCTOATETBLHOTO U3YYEHH S
n/n 2. §
2 =
=

Cuia KaK XapaKTepHUCTHKA B3aUMOJICUCTBUS TEI.

YpaBHeHne chepudeckol, yrpyroii Oerymei, CTosiueii BOJIHBI.

3aKOH COXpaHEHHs UMITYJIbCA U OJTHOPOAHOCThH MPOCTPAHCTBA

I'mpockon

['panuIbl TPUMEHMMOCTH KJIACCUYECKOU MEXaHUKH

PenstuBucTckoe COXPAaHCHUC NJIMHBI U 3aMCJICHUC BPCMCHU

Kauenus ten. OcobeHHOCTH JABVKCHUA TEJIA IMTPU ABUXKCHUH KaYCHUU.

Pacnpenenenune @epmu-/upaka

A I R Pl bl I e

OCOOEHHOCTH arperaTHOTO COCTOSIHHSI BEIIECTBA

®da30oBbIe NEPUOIBI

OcobeHHOCTH CTPOCHHUA W HA3HAYCHHUC KOHJACHCATOPOB

[Tonsipu3anus TuIIEKTPUKOB

MaruutHoe none. Ocobast hopma MaTepuu.

Jlna — nopa, peppo-MarHeTUKH M UX CBOKWCTBA

._
o

[t | | [t | [

] N NI I A Rt Rl el bl A

MaxkcBeJIOBCKasi TPAKTOBKA SIBJICHUN 3JIEKTPOMArHUTHOM MHITYKIIMH

16 27 | OcobeHHOCTH MPOBOAMMOCTH NOJTYIPOBOJHUKOB
17 47 XapakTepUCTUKAa OCHOBHBIX COCTOSTHUM aToMa BOAOPOa
18 5 VpaBnenue lllpénunrepa 1 CTaUMOHAPHBIX U HECTALMOHAPHBIX COCTOSHHM

aToMa




YuebHO-MeTOIMYECKOE 00ecTiedeHne /IJIsl CAMOCTOSTETbHOI PadOTHI CTY/IEHTOB

1. CaenbeB U.B. Kypc obmieii ¢puzuku. M.: Actpena, 2006 r. Ku. 1-5

2. Hetnad A.A., ABopckuii b.M. Kypc ¢duszuku. M.: Axkamnemus, 2005 T.

3. Tpodpumona T.M. Kypc ¢uzuku. M.: Axkanemus, 2007 r.

4. Kypc ¢wuszuku nox pen. B.H. Jlazosckoro. M.-C.-I1.: Jlans, 2006 T.

5. Amutpuesa B.®., IIpokodres B.JI. OcHoBbl puzuku. — M.: Beicur. mik.,2001.

6. Tpodumona T.U., [Tapnosa 3.I". COopHHK 3a7a4 110 Kypcy U3HKH ¢ pemenusmu. M.: Beicm. mik., 2001.
7. UeptoB A.T. 3agauu no ¢usuke. — M.: Unurerpan — npecc, 1997.

7. OueHOYHBIE CPEICTBA
7.1. Bonnpocekl k py0e:KHbIM aTTecTalusIM

Bropoii cemectp
Bormpocsl k mepBoii pyOexHO# aTTecTaiun

. Monenu B mexanuke. Cuctema otcueta. TpaekTopus, mepeMenieHue U MPOUICHHBIN MYTh.

. YpaBHeHME OBUKEHUS TOUKH. CKOPOCTh. Y CKOPEHHE U €TI0 COCTaBISIOLINE.

. YTJ10Basi CKOPOCTh U YIII0BOE YCKOPEHHUE.

. Ilepssiii 3akoH HeroToHa. Macca. Cuia. Bropoii 3akon HeroToHa.

. Umnynse. Tpetuit 3akon HerotoHa.

. Cunel TpeHuUsL.

. 3aKOH COXpPaHEHHUs UMITYJIbCA.

. IlenTp Macc. 3akOH ABM)KEHHUS LIEHTPA Macc.

. DnemeHTapHas pabora. PaboTta mpu KOHEYHOM TMEpEMEIICHUH Tea.

10. MomHocCTb.

11. Kunetndeckast 1 HOTEHUHUAJIbHAS SHEPTHUA.

12. IlorenuuansHoe nojue. KoHcepBaTuBHAsI U JUCCUIIATUBHASL CUJIBL.

13. TlosmHasi MexaHWYECKasi SHEPTUsl CUCTEMbI. 3aKOH COXpaHEHUs MeXaHMueckou sHeprun. KoHcepna-
THUBHBIC U JUCCUNIATUBHBIE CUCTEMBI.

14. Ynap aGCOMIOTHO YIPYTHUX M HEYIIPYTUX TEll.

15. MowmenTt unepuuu. Teopema lTeiinepa.

16. Kunetnueckas 3Heprusi BpaieHusi. MOMEHT CHIIBI.

17. YpaBHeHuEe NMHaMMKH BpaIATEIbHOTO JBUKEHUS TBEPAOTO TENA.

18. MoMeHT uMmysbca v 3aKOH €ro COXpaHEHUs.

19. IIpeobpazoBanus ['anunes. MexaHudeckuii IpUHIMI OTHOCUTENbHOCTH. [locTynarsl cnenuaibHOR
TEOPHH OTHOCUTEIBHOCTH.

20. TIpeobpazoBanus Jlopenna. CnenctBus u3 npeodpazoanuit Jlopenma. HTEepBan Mexay COOBITHIMH.
21. OCHOBHOM 3aKOH PEJIATUBUCTCKON TUHAMUKH MaTE€pUAIbHOU TOUKH.

22. 3aKOH B3aUMOCBSI3M MAacChl U SHEPTHH.

23. JIBuXkE€HHE B )KUIAKOCTH U ra3e. Y paBHEHUE HEPA3PHIBHOCTH.

24. VYpaBHeHue bepnymu.

25. Bsskoctb. JlaMmuHapHbie ¥ TYpOYICHTHBIN PEKUMBI TCUCHHUS KUTKOCTEH.

26. JIBMmKEHME TEIl B )KHUJIKOCTSIX M ra3ax.

27. CTaTUCTUYECKUN U TEPMOJUHAMUYECKHI METObl. OTIBITHBIE 3aKOHBI HICATHLHOTO rasa.

28. VYpaBHenue Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH
UJealbHBIX Ia30B.

29. 3axkoH Makcsena 0 pacupeie’IeHU MOJIEKYII HAEAIbHOTO ra3a 0 CKOPOCTSIM U 3HEPTUSAM TEILUIOBOTO
JBUKEHUS.

30. Bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

31. Cpennee 4rcCIIO CTOJKHOBEHUH U CPEIHSS IJTMHA CBOOOTHOTO TTpodera MOJIeKyJI.

32. SIBneHue nepeHoca B TEPMOAMHAMUUYECKUX HEPABHOBECHBIX CUCTEMAX.

33. 3aKoH paBHOMEPHOT'O pacipeneeHUs SHEPTHH 110 CTEIEHSIM CBOOOIBI MOJICKYI.

34. TlepBoe Hayaso TepMoaAnHaMHUKHU. PaboTa ra3a npu u3smMeHeHuu ero oobema. TemnoeMKocTb. Y paBHe-
Hue Maiiepa.

O 0 1N DN B W —



35.
36.
37.
38.
39.
40.
41.

(98]

9.

10

[Tpumenenwue | Hayana TepMOAMHAMUKY K H30IporieccaM. AtnabaTHBIN mpoiecc.
[TonuTponuselil iporecc. YpaBuenue Ilyaccona.

Kpyrosoii npouiecc. O6paTrmMblie 1 HEOOPATHUMBIE MTPOLIECCHI.

OHTponus, €€ CTAaTUCTUYECKUI CMBICI. CBS3b SHTPONUHU C TEPMOAUHAMUYECKON BEPOSATHOCTHIO.
[Ipunuun Bo3pactanus 3HTponuu. Bropoe Hayano TepMOIUHAMUKH.

TpeTbe HA4YaIO TEPMOAMHAMUKH.

Tennossie Mamunbl. Hukn Kapuo u ero K.IT.JI. mist uneansHoro rasa.

OO6pazern Ouera
Bapuant Nel

. Monenu B mexanuke. Cucrema orcuera. Tpaekropus, nepeMelieHle U NPONHACHHbBIN MYTh.
. YpaBHEHHE ABUKEHHS TOUKU. CKOPOCTh. Y CKOPEHHE U €r0 COCTABJISIOIINE.
. YIJI0Basi CKOPOCTb U YIII0OBOE YCKOPEHHUE.

Bomnpocs! ko BTopoit pyOexHas aTTecTanus

. Cuiibpl M HOTEHLMAIbHAS PHEPTHSI MEXXMOJIEKYJIIPHOTO B3auMoAecTBUA. Y paBHeHUE Ban-nep-Baanbca.

N3otepmbl Ban-nep-Baanbca u ux ananus.

. HOBerHOCTHOG HaTspkeHue. CMadruBaHHC. I[aBJIeHI/Ie o HCKpHBHCHHOf/'I MMOBCPXHOCTBIO KUIAKOCTH.

Kanwsipasle sABneHus .

®azossle nepexonsl [ u Il pona. Jlnarpamma cocrostnus. TpoliHas TOYKa.

TBepapie Tena. MOHO-U MOTUMKPUCTAIUIBL. THIIBI KPUCTALTHYECKUX TBEPABIX Tel. JlepekThl B kpucta-
nax.

. TermmoemkocTh TBepabix Tei. Vcmapenue, cyonumarnus. [lnaBnenne n xpucrammsanus. AmopdHbie

TCIa.

. 3aKOH COXpaHEHHUsl AIEKTpUUecKoro 3apsana. 3akoH Kynona. Dnektpocratudeckoe noiie. Hanpsoken-

HOCTB 3JICKTPOCTATUYCCKOT'O ITOJIA. IToTok BCKTOpPA HAIIPAKCHHOCTH. HpI/IHI_II/IH CYNICPHIO3UINU IJICKTPO-
CTaTUYCCKOI'O I10JIA.

. Ilone mumons. Teopema ['aycca mis 31€KTpOCTATUYECKOrO 1OJIA B Bakyyme. Llupkymsnus BekTopa

HAIPsPKCHHOCTH 3JICKTPOCTATUYCCKOT'O ITOJIA.

. [loreHuumain 3neKTpoCTaTUYECKOro noJis. PasHocTe noreHnuanoB. Hanps:keHHOCTh Kak I'paJueHT Io-

TEHIMaIa. DKBUIIOTCHIIUAJIBHBIE TIOBEPXHOCTH.
Tunel quanexkrpukos. [omsapusanus nuanextpukos. lomgpusoBanHocTs. HanpsxkeHHOCTS OIS B 1U-
JNEKTPHUKE.

. Dnektpuueckoe cMmemienue. Teopema ['aycca asist 37€KTpOCTaATUUECKOTO MO B JUAJICKTPUKE.

VYcnoBue Ha TpaHUIle pa3ena IBYX AUAJIEKTPUUECKUX CPEl.

11
12

. IIpoBOJHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.
. DIeKTpocTaTu4ecKasi eMKOCTb. DJIEKTPOEMKOCTh YEAUHEHHOTO TpoBoAHNKA. KoHaeHcaTopsl 1 ux

COEMHEHMS. DHEPTHUs CUCTEMBI 3apsJ10B, YEAUHEHHOTO IPOBOIHMKA U KOHAEHCATOpa. DHEprus
3IEKTPOCTATHYECKOTO MOJIA.

13
14

. Onexrpuueckuit Tok. Cuna Toka. [InoTHOCTH TOKA.
. Crpoenue cwibl. JIC n HanpspkeHue. 3akoH Oma. ConpoTuBIIeHUE TPOBOAHUKOB. 3aK0oH OMa B

i pepeHmraIbHOR Gopme.

15
16
17

. Pabora u momHocTh TOKa. 3akoH J[oynsa-JleHa.
. 3akon Oma asst HeogHOpoAHOTO yuacTka uemnu. [IpaBuna Kupxroda asst pa3BeTBICHHBIX LIETICH.
. Knaccudeckas Teopust 21€KTpOIpOBOIHOCTH METAJIOB. BBIBOZ OCHOBHBIX 3aKOHOB 3JIEKTpUYE-

CKOI'0 TOKa B KJIaCCHUECKOM TCOPHHU SJICKTPONMPOBOAHOCTHU MCTAJIIIOB.

18.
19.
20.
21.
22.
23.
24.

PaboTa BbIX0/1a AIEKTPOHOB U3 MeTaslla. DMUCCUOHHBIE SIBICHUS U UX IPUMEHEHUE.
WNonnzanus ra3zos. HecamocrostenbHbli pa3psan. CaMOCTOSITENbHBIN pa3psia.

MaruutHoe noJjie. MarouTHas UHAYKIMA. BeKTop Hanps>KeHHOCTH.

3akoH buo-CaBapa-Jlamaca.

MarauTHoe nosie npsaMoro Toka. MarHuTHOE MoJie B HEHTPE KPYroBOro MPOBOJHUKA C TOKOM.
3akoH AMniepa. BzaumoeiicTBue napauienbHbIX TOKOB.

MaruutHoe noJie ABHXKYyIerocs 3apsaa. JleiicTBre MarHuTHOTO TOJISI Ha ABMIKYIIUHCS 3aps/l.

I[BI/I)KGHI/IC 3apAKCHHBIX YaCTUL] B MArHUTHOM I1I0JIC.



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
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11.
12.
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14.

15.
16.

17.
18.
19.
20.
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22.
23.
24.
25.
26.
27.

O ekt Xomna.

[Mupxynsanus BekropaB MarHuTHOTO Nouid B Bakyyme. MarHuTHOE 10JI€ COIEHOUAA U TOPOUIA.
ITorok BekTOpa MarHuTHOM MHAYKIMU. Teopema I'aycca nis moss B.

PaboTa o nepemMerieHnto NpoOBOJHUKA U KOHTYpa ¢ TOKOM MAarHUTHOM IIOJI€.
SBnenue anexTpoMaruuTHOM MHAYKIMK. 3akoH Papanes. IIpasuino Jlenna.
Bpamenue pamku B MarHuTHOM 1oJ1ie. Toku Dyko.

WNHnykTuBHOCTE KOHTYpa. CaMOUHIYKIMS.

Toku npyu pa3sMbIKAHUH U 3aMBIKAHUU LICTIH.

BzaumHuas uaaykuus

Tpancdhopmatopsl.

OHeprus MarHUTHOIO MOJIS.

Oobpaszern O6miera
Bapuant Nel
BzaumHuas uaaykuus
Tpancdhopmatopsl.
DHeprusi MarHUTHOTO TOJIAL.

Tperuii cemecTp
Bonpocs! k nepBoii pyOexHOI aTTecTanun

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB.

[wna- u napamarseTuku. HamarHnueHHOCTS.

MarsuTtHO€ 110J1€ B BEILIECTBE.

3aKOH MOJIHOT'O TOKA JUIsl MATHUTHOTO T10JIS1 B BELLIECTBE.

DeppOMarHeTUKU U UX CBOKCTBA.

BuxpeBoe snektpuyeckoe nojie. Tok cMemenus. YpaBHeHus: MakcBeia sl 3JIEKTPOMarHuTHOTO
HOJIS.

[ToHas cuctema ypaBHeHHIT MakcBelia B MHTErpajabHON Gopme.

[IpuHUIUI OTHOCUTENBHOCTHU B 3JEKTPOIUHAMUKE.

["apmonnueckue konebaHusa U Ux xapakrepuctuka. [luddepeHunansnoe ypaBHEHHE TAPMOHUYECKUX
KosieOaHui.

Mexanudeckue rapMoHHYeckue kojiebanus. ['apmoHuueckuit ocrmuiatop. [lpyxuHHBIN, duznde-
CKUH U MAaTEMATUYECKU MASITHUKHU.

CBoOoHBIC TApMOHHYECKHUE KOJIeOaHMs B KOJIeOATeTbHOM KOHTYpE.

CrnoxeHne TapMOHHYECKUX KOJIeOaHUH OJTHOTO HANpaBJICHUS] U OIMHAKOBOM 4acTOTHl. buenus.
Crno>xeHure B3aMMHO TTePIEHINKYIISIPHBIX KOJICOaHHH.

JuddepennnanbHoe ypaBHEHHE CBOOOAHBIX 3aTYXAIOIUX KOJICOaHUH (MEXaHMYECKUX H AJIEKTpoMar-
HUTHBIX) U €r0 pPEIICHHE.

ABTOKOJIC0aHUS.

HuddepennmanbHoe ypaBHEHHE BHIHYKICHHBIX KOJIeOaHN (MEXaHUIECKUX U DJIEKTPOMArHUTHBIX ) U
ero pemieHne. AMIUIATYAA U da3a BEIHYKJICHHBIX KoleOaHUH (MEXaHUYEeCKUX U SJICKTPOMArHUTHBIX).
Pe3onanc.

IIepeMeHnHb1l TOK. Pe30HaHC HamnpskeHul. Pe30HaHC TOKOB.

MoI1HOCTb, BbIACIAEMAas B LEMU IEPEMEHHOTO TOKA.

BomnHoBbIe nponeccsl. Buasl BOH.

VYpaBuenue Oerymieii BoHbI. DazoBasi CKOPOCTb.

BonHoBoe ypaBHEHHE.

[TpuHmn cynepno3unuu. ['pynmnoBasi CKOPOCTb.

WnTepdepenius BoH.

3BYKOBBIC BOJIHBI.

JuddepennnanbHoe ypaBHEHHE IEKTPOMArHUTHON BOJIHBI.

OHeprus AMEKTPOMArHUTHBIX BOJIH. IMITyJIbC 37IEKTPOMAarHUTHOTO MOJIS.



28.
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30.

31

34.
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20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33

Bekrop YmoBa-I olitunra. M3nyyenue qumodis.
[IprMeHeHue 3JIeKTPOMarHuTHBIX BOJIH.
OcHoBHbIE 3aKOHBI ONTHKU. [losIHOE OTpaxkeHue.

. Tonkue nuH3b1. 300paskeHrne MpeIMeToB C TTIOMOIIBIO JIMH3.
32.
33.

DJeMEeHTHI JIEKTPOHHON ONTHKH.

Pa3Butne mpeacraBnennii o npupojie cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTHCBETOBBIX BOJIH.
Wntepdepenmus caera.

Mertons! Habmoaenus narepdepenuu ceera. MiHTepdepeHys cBera B TOHKUX IUICHKAX.

Oo6paszern O6miera
Bapuant Nel
BomnHoBsIe nponeccsl. Buasl BOH.
VYpaBHuenue Oerymieii BoHbI. Da3oBasi CKOPOCTb.
BonHoBOE ypaBHEHME

Bormpocsl ko BTopoii pyOekHast aTTecTaluu

[Tpunnun INoiirenca-Openens. Metox 300 @penens. [IpamonnHeiHOE pacIpOCTpaHEHHUE CBETA.
Hudpaxuus Openenst Ha KPyTriIoM OTBEPCTUH U JIUCKeE.

Hudpakuus @payHrodepa Ha OHON MIEIH U Ha OJHOU TU(PAKIIMOHHON pEIIeTKe.
IIpocTpancTBeHHas peuerka. PaccesHue ceera.

HMudpakmus Ha mpocTpaHCTBEHHOHN pemieTke. Dopmyna Bynbda-bparros.

Hucniepcus ceera.

[Tormomenue cBera.

O dexr Homnepa.

N3nyuenne BaBunoBa-Yepenkona.

. EcrecTBeHHBIN U NTONISIpU30BaHHbIN cBeT. [lonspusanus csera.

. IBoitHO€ mpeoMIIeHHE.

. [onstpuzalinoOHHBIE MPU3MBI U MOJISIPOUIBL.

. Bpaienune miockocTy Noaspu3anym.

. KopniyckynsipHo-BOJTHOBOM JTyasin3Mm CBOMCTB BemlecTBa. CBoiicTBa BosH 1€ bpoiins

. CooTHOIIIEHNE HEONPEAEIEHHOCTEM.

. BontHoBast GyHKIMS U €€ CTATUCTUYECKHIA CMBICIT.

. O6miee ypaBuenue lIpénunarepa. Ypapaenue lllpeaunarepa ais cralluOHApHBIX COCTOSIHUM.

. [IpyHIUII TPUYUHHOCTHA B KBAHTOBOM MEXaHUKE.

. IBmwxenne cBoOOIHOM YacTUIlbl. YacTuIla B OJJHOMEPHOU MPSMOYTOJIbHONW «ITOTEHIIMAIBHOU SIME» C

OCCKOHEYHO BBHICOKMMU «CTECHKAMU.

[TpoxoxkaeHre YacTUIIbl CKBO3b TOTCHIIMAIBHBINA Oapbep. TyHHENbHBIN (D (PEKT.
JInHEeNHHbI TApMOHUYECKUN OCLIMIUIATOP B KBAHTOBOM MEXAHHUKE.

ATOM BOAOpO/a B KBAHTOBOW MEXaHUKE. |S-COCTOSTHUE 3JIEKTPOHA B aTOME BOJIOPO/IA.
CnuH snexkTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

[Tpunnun [Maynu. Pacnipenenenue 3JIEKTPOHOB B aTOME 1O COCTOSIHHSIM.
[Iepuonnueckas cucrteMa 3;1eMeHTOB MeHieneeBa.

PeHTreHoBCKUE CIIEKTPHI.

Mornekynbl: XUMHUYECKUE CBSI3U, TIOHATHE 00 DHEPIeTUYECKUX YPOBHSIX. MOICKYISIPHBIE CIEKTPHI.
KombunaimonHoe paccessHue cBeTa.

[Tornomenune. CioHTaHHOE U BBIHYXJICHHOE U3JTYyUYEHUSI.

KBanroBas craructuka. ®a3zoBoe npoctpanctBo. yHKIUS pacnpeaesieHHUs .

[Tonsatue o kBaHTOBOM cratucTUke bose-OitHireitna u @epmu-upoma.
BbIpoKAeHHBIN JIEKTPOHHBIN ra3 B METaJlJIax.

IIoHsATHE O KBAHTOBOW TEOPUH TEILUIOEMKOCTU. DOHOHBI.

. BBIBOZIbI KBAHTOBOM TEOPHUU AIEKTPOINPOBOIHOCTH METAIIIOB. CBEPXITPOBOAUMOCTD.
34.
35.

ATOMHOE S7pO.
DneMeHTapHbIe YaCTULIBI.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.

40.
41.
42.
43.

OO6pa3ern Ouera
Bapuant Nel

BbIBOIbI KBAHTOBOM TEOPUH HJIEKTPONPOBOTHOCTH METALIOB. CBEPXMPOBOIUMOCTD.
ATOMHOE S7pO.
DneMeHTapHbIe YaCTULIBI.

BOIIPOCHI K 324ETYy U IK3aMeHy

Bomnpock! k 3auéty 2 cemectpa

Mogenu B Mexanuke. Cucrema otcuera. TpaekTopusi, IepeMelleHrue U NpOiACHHBIN MyTh. Y paBHEHUE ABUXKE-
HUS TOYKH.

CxopocTb. YCKOpPEHHE U €TO COCTABIISIONIHE.

VYrioBast CKOpOCTb U YIIIOBOE YCKOPEHHUE.

IIepssiii 3akoH HetoToHa. Macca. Cuna.

Bropoii 3akon HetoTona. Mmy:isc.

Tpertuit 3axkoH HetoroHa.

Cuibl TpeHus. 3aKOH COXPaHEHUS UMITYJIbCA.

LenTp Macc. 3aKoH ABMKEHUS IIEHTPa Macc.

DneMeHTapHas padora. PaboTa nmpu KOHEYHOM TIEpeMEIIeHUN Teiaa. MOITHOCTS.

. Kunetnueckas n NMOTCHIHAJIbHAs SHCPIUsl. HOTGHLII/Ia.]'H:HOC II0JIC. KOHCCpBaTI/IBHa}I U JUCCHUIIaTHBHAs CHJIBI.

Tlonmnas MmexaHudeckas OHEPrus CUCTEMBI. Tlonnas Mexanudeckas OHEPrus CUCTEMBI.

. 3akoH COXpaHCHHUA MEXaHUYECKOH OHEPruu. KOHCCpBaTI/IBHLIC 1 JTUCCHUIIaTHUBHBIC CHCTCMBI.

Y nap abCoIFOTHO YHPYTUX U HEYIPYTHX TEIl.

Mowment unepuun. Teopema Llltelinepa.

.Kunetndeckas sHeprust BpamieHus.

MoMeHT cunbl. YpaBHEHHE JUHAMUKH BpallaTeIbHOTO ABUKEHUS TBEPAOTO TEIa.
MoOMEHT UMIyJbCa U 3aKOH €ro COXPaHCHUSI.

IIpeobpazoBanus ["anmmes. MexaHMdeCKHiA TPUHITUI OTHOCUTEIIBHOCTH.

TloctynaTel cnenyanbHOM TEOPUU OTHOCUTEIBHOCTH.

[Ipeobpazosanus Jlopenna. Crienctsus u3 npeodpazoBanuii Jlopenua.

WHTEepBan Mexay COOBITUIMHU.

OCHOBHOI#1 3aKOH PEIIITUBUCTCKOW TUHAMUKH MAaTCPHATHHONW TOYKH.

3aKOH B3aMMOCBSI3U MAacCChl U PHEPTUH.

JIBr>KeHHE B )KMJIKOCTH U ra3e. Y paBHEHUE HEPa3PHIBHOCTH.

YpaBuenue bepHyinu.

Bsizkocth. JlamuHapHbBIE ¥ TYpOYICHTHBIN PEKUMBI TCUCHUS KUIKOCTEH.

JB>KEHUE TeN B KUAKOCTIX U ra3ax.

CraTucTHyecKuil ¥ TEPMOAMHAMUYIECKI MeToAbl. OTIBITHBIE 3aKOHBI HICATIFHOTO Ta3a
VYpasuenue Knaneiipona-Menjeneena.

OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETUYCCKON TEOPUU UACAIBHBIX Ta30B.

3akoH MakcBeiia o pacmpeneseHUH MOJIEKYJ UACATbHOTO ra3a Mo CKOPOCTSAM U SHEPTUSAM TEILIOBOTO JBHXKE-
HUSL.

Bapomerpuueckas hopmyna. Pacripenenenue bonbimana.

CpenHee YHCIIO CTOIKHOBEHHNA U CPEeHSS JUIMHA CBOOOJHOTO Mpodera MOJIeKy.
SIBneHne mepeHoca B TEPMOINHAMHYECKUX HEPABHOBECHBIX CHCTEMAX.

3aKOH PaBHOMEPHOTO pacHpeieNieH s SHEPTHH 110 CTENIEHSIM CBOOOIBI MOJIEKY L.
ITepBoe Havamo TepmoauHamuku. Pabota ra3a npu nu3aMeHeHuH ero oobeMa. TemnoeMKkocTh. Y paBHeHHe Maii-
epa.

IIpumenenue [ Hauana TepMOAMHAMUKH K U30MPOLIECCaM.

Anuabatueiii ipouecc. [lonmutponHeiii npouecc. YpaBHenue [lyaccona.

Kpyrosoii npouecc. O6patumbie 1 HEOOpAaTHUMBIE TIPOLIECCHI.

DHTponH, €€ CTATUCTHIECKUNA CMBICI. CBSI3b SHTPOITHH C TEPMOAMHAMHYECCKOU BEPOATHOCTRIO. [ [prHIIHTT BO3-
pacTaHus YHTPOIINH.

Btopoe Hauano TepmoguHaMuku. TpeThbe HaYaI0 TEPMOJUHAMUKH.

Temnosbie Mamuubl. [{ukin Kapuo u ero K.ILJI. my1s uaeansHoro rasza.

Cunbl 1 TOTEHIMATBHAS SHEPTUS MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBUSI.

VYpasuenue Ban-nep-Baansca. U3otepmbl Ban-nep-Baanbca u ux ananus.



44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

[ToBepxHOcTHOE HaTsbKeHHE. CMadrBaHUeE.

JlaBieHre o1 HICKPUBJIEHHOM MOBEPXHOCTHIO KUIKOCTH. KamuimsipHbIe sIBICHUS.

®azossle nepexoas! 1 u 11 pona.

Juarpamma cocrosnus. TpoiiHas Touka.

TBepabie Tena. MoOHO-U TOTUKPUCTAIIIBI.

Tunsl KpUCTATUIECKUX TBEPABIX Ten. JledekTrl B KprcTamiax.

TemnoeMKoCTb TBEpABIX TEIl.

Ucnapenwue, cyonumarus. [Inasienne u kpucrammusanms. AMopdHBIe Tena.

3aK0H COXpaHECHMsI dIECKTPHIECKOro 3apsaa. 3akoH Kymona.

DnekTpocTaTuueckoe moiie. HampspkeHHOCTh aneKTpocTaTuueckoro mois. [IoTok BekTopa Hanps>KEHHOCTH.
[IpuHIHI CYTIePIIO3UITUH STEKTPOCTATUIECKOTO TOJIS.

Ilone numons.

Teopema [Maycca mist 37€KTPOCTATUYECKOTO MOJISL B BAKYyMeE.

Hupkynsiust BEKTOpa HAIPsS>KEHHOCTH SIEKTPOCTATUYECKOTO MOJIS.

IToTeHnman 3MeKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMAJIOB.

HanpsikeHHOCTh Kak FpalueHT NOTEeHINANA. DKBUNOTCHIUAIBHBIC TOBEPXHOCTH.

Tunel nusnexTpukoB. [lonspuzanus UIIEKTPUKOB.

[HonsapuzoBanHOCTH. HampspkeHHOCTH OIS B UAIIEKTPUKE.

OnekTpuyeckoe cMemienne. Teopema ['aycca 11l 37eKTpOCTaTUIECKOTO OIS B TUAJIEKTPHUKE.

VYcnoBue Ha rpaHuIle pasfiesna ABYX IUAICKTPUUYECKUX CPE.

IIpOoBOAHMKH B IEKTPOCTATUIECKOM TIOJIE.

DNeKTpocTaTHYeCcKasi EMKOCTh. DIEKTPOEMKOCTh YETUHEHHOT O MTPOBOIHMKA. KOHAEHCATOPHI M IX COSTMHEHMIS.
OHeprusi CUCTEMBI 3apsA0B, YEIUHEHHOTO NPOBOAHUKA U KOHJEHCATOPA. DHEPrUs JJIEKTPOCTATHUECKOTO MOJISL.
Onekrpuyeckuit Tok. Cuia Toka. [ImoTHOCTE TOKa.

Crpoenne cuibl. DJ1C u HanpspKeHUE.

3akon Oma. ConmpoTUBIICHNE TPOBOTHUKOB. 3akoH OMa B muddepeHnmnansHol GpopMe.

Pabota u momHOCTH TOKA. 3akoH [xoynsa-Jlenma.

3akon Oma 11 HEOTHOPOTHOTO YIacTKa IETITH.

[Ipaeuina Kupxroda a1 pa3BeTBICHHBIX LIETICH.

Knaccuueckas Teopusi 21eKTpONPOBOAHOCTH METAILIOB.

BrIBOI OCHOBHBIX 3aKOHOB AJIEKTPHYECKOTO TOKA B KIIACCHUYECKONW TEOPHH IEKTPOIIPOBOAHOCTH METAIJIOB.
PaGoTa BeIX0/1a NIEKTPOHOB U3 METalIa. DMHUCCHOHHBIE ABJICHUS U UX TPUMEHEHHE.

Wonnzanus razos. HecamocTositenbHbli pa3psan. CaMOCTOSITENbHBIN pa3psil.

MarunuTHoe nosne. MarauTtHas HHIyKUus. BekTop HanmpsoKeHHOCTH.

77.3akon buo-Caapa-Jlamnaca. MarauTHoOe Iojie MPSAMOTO TOkKa. MarHuTHOE ToJie B IIEHTPE KPYTrOBOTO MPOBOI-

HHKa C TOKOM.

78.3akoH AMriepa. BzaumoaeicTBruEe mapaiebHBIX TOKOB.

79.MarHuTHOE TI0JIe ABIDKYIIETOCS 3apsiaa. [[eficTBrHe MAarHUTHOTO IO Ha MBIDKYIHAHUCS 3apsi. JBrKeHHe 3apsi-
JKEHHBIX YaCTHI] B MAarHUTHOM TIOJIE.

80.2¢ddext Xomna.

81..Hupkymnsius BekTopa B MaruuTHOrO mosig B BakyyMe. MarautHoe noie coieHounna u Topouaa. [Totok Bekropa

MarHuTHoW uHAYKIuU. Teopema ["aycca nis mosns B.

82.PaboTa 1o nepeMeleHnio MPOBOJHUKA U KOHTYPa C TOKOM MarHUTHOM TIOJI€E.
83.5IBnenue anekTpoMarHuTHON MHAYKIMH. 3akoH Dapanes. [Ipasuino Jlenna.
84.BpameHre paMKyd B MarHUTHOM ITOJIE.

85.Toxu Dyxo.

86.IHAyKTUBHOCTH KOHTYpa. CaMOMHIyKIIHSI.

87.Toxu TIpu pa3MBIKAHUH B 3aMBIKAHUH TICTIH.

88.B3anMHass HHIYKITH.

89.Tpanchopmartopsr.

90.2Heprus MarHUTHOTO MOJSL.

O6paserr 6mtera
Bapuant Nel

1. B3aumHas uHAYKIMS.
2. Tpancdhopmatopsl.
3. DHeprus MarHATHOTO TIOJIS.
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10.
11.
12.

13

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
. Ilpunnun I'oitrenca-®Openens. Meron 300 Openens. [IpssMmonnHeHOE pacIpoOCTpaHEHHUE CBETA.
36.
37.
38.
39.
40.

35

41

Bomnpocsl k 3k3aMeny 3 cemecTpa

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB.

[va- v mapamMarHeTUKH.

HamaramyeHHocTb. MarauTHoe 1oJie B BEILIECTBE.

3aKOH MOJIHOT'O TOKA JUIsl MATHUTHOTO TOJISI B BELLIECTBE.

DeppOMarHeTUKU U UX CBOKCTBA.

BuxpeBoe a5iekTprueckoe mnosie.

Tok cmenieHus.

VYpaBHenust MakcBesia Juisl 3J1eKTpoMarHuTHOTo 1oJist. [lonHas cuctema ypaBHeHud MakcBesuia B UH-
TerpagbHOi (hopmax.

[IpuHIMIT OTHOCUTEIBHOCTH B JIEKTPOJINHAMUKE.

lapmonmnueckue konebaHus U UX XapaKTePUCTHKA.

MexaHnyeckue rapMOHUYECKUE KoJieOaHusl.

I'apmonnueckuit ocrmnistop. IpyKuHHbIH, rU3ndeckuii 1 MaTeMaTHYECKUI MasTHUKH.

. CB0OOIHBIC TApMOHHYECKHE KOJICOaHHs B KOJIeOAaTeTbHOM KOHTYpE.
14.
15.
16.

CrnoxeHne rapMOHHYECKUX KOJIeOaHUH OJTHOTO HANpaBJICHUS] U OIMHAKOBOM 4acTOThl. buenus.
CrnokeHue B3aMHO MEePIeHIUKYIISIPHBIX KOJICOAHMA.

JuddepennnanbHoe ypaBHEHHE CBOOOAHBIX 3aTYXAIOUMX KOJeOaHUH (MEXaHUYECKHX U 3JIEKTpOMar-
HUTHBIX) U €r0 pelIeHne. ABTOKOJICOaHNS.

JuddepeHnnanbHoe ypaBHEHHE BBIHYKACHHBIX KOJeOaHUH (MEXaHMYECKUX M AJIEKTPOMArHUTHBIX) U
€ro pelieHue.

Ammuintyna u ¢a3a BIHYKICHHBIX KoJleOaHui (MEXaHUYECKUX U 3JIEKTPOMAarHUTHBIX). Pe3oHaHc.
IlepemennsbIii Tok. Pe3onanc HanpsixeHuil. Pe3oHaHC TOKOB.

Mo1HOCTb, BblAEIsAEMAs B IENU IEPEMEHHOTO TOKA.

BosHoBBIE poniecchl. Bubl BOIH.

VYpaBuenue Oeryuieit BosHbl. @a3oBast CKOpocTh. BoaHOBOE ypaBHEeHHME.

[TpuHmn cynepno3uiuu. ['pynmnoBasi CKOPOCTb.

WnTepdepenius BoH.

3BYKOBBIEC BOJIHBI.

JuddepennnanbHoe ypaBHEHHE IEKTPOMATHUTHON BOJIHBI.

DHeprus AIEKTPOMArHUTHBIX BOJH. IMIyJbC 35ieKTpoMarHuTHoro noiisd. Bekrop YMoBa-I olitunra.
W3nyuenne nunons. [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH.

OcHoBHBbIE 3aKOHBI ONTHUKU. [loTHOE OTpakeHue.

Tonkue nmuu3bl. M300paskeHre MPEeIMETOB C TOMOIIBIO JIHH3.

DJIEMEHTHI JIEKTPOHHON ONTHUKH.

PasButHe npeacrasnenuii o npupoae cBeta. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
HNutepdepentus ceera. Metoasl HaOM0eHUS HHTEPGEPEHITNN CBETA.

WnTepdepenius cBeta B TOHKUX TUICHKAX.

Hudpaxuus Openenst Ha KPYTrJIoM OTBEPCTUH U JIHCKE.

Hudpakmus @paynrodepa Ha OHON SN U HA OAHOU TU(PAKIIMOHHON PEIIeTKE.
IIpocTpancTBeHHas pewerka. PaccesiHue ceera.

HMudpakmus Ha mpocTpaHCTBEHHOHN pemieTke. Dopmyna Bynbda-bparros.
Hucniepcus ceera.

. Ilornmomenue caera.
42.
43,
44,
45,
46.
47,
48.
49,
50.

D dexr Homnepa.

N3nyuenne BaBunoBa-Yepenkona.

EcrecTBEeHHBIN U NOJIIpU30BaHHbIN cBeT. [lomsapusanus cera.

JIBOiiHO€E MpeIOMIICHHE.

[TongpuzanroHHbIe IPU3MBI U TOJIAPOUIBI.

BpaieHnne miockocT Nonspu3anny.

KopnyckynsipHo-BOIHOBOM Ayanu3M CBOWCTB BeliecTBa. CBoicTBa BOJIH Jie¢ bpoiins.
CoOTHOILIIEHHE HEOTIPEACIICHHOCTEH.

BonnoBast pyHKIHMS 1 €€ CTaTHCTUYECKUN CMBICIL.



51. O6uree ypaBuenue Llpénunrepa. Ypasuenue lpeaunrepa amasi cTaliliOHAPHBIX COCTOSTHUU.

52. IIpuHIIMTT TPUYMHHOCTHA B KBAHTOBOM MEXAaHHKE.

53. JIBmxkeHne CBOOOJHOM YacTUIlbl. YacTulia B OJHOMEPHOW MPSMOYTOJbHOW «IOTCHIHATIBHON sIME» ¢
0ECKOHEYHO BHICOKMMH «CTECHKAMU.

54. TIpoxoxIeHHE YaCTUIIBI CKBO3b MOTEHIIMAIBHBINA Oapbhep. TyHHENbHbIH 3P PEKT.

55. JIuHeWHbIM rapMOHUYECKUN OCIIMILIATOP B KBAHTOBOM MEXaHUKE.

56. AToM BOZIOpO/a B KBAHTOBOM MEXAHUKE.

57. 1s-cocTosiHME JIEKTPOHA B aTOME BOAOPOA.

58. Cnun 3nektpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

59. llpunmun [Taynu. Pacnpenenenue 31€KTPOHOB B aTOME IO COCTOSIHUSIM.

60. Ilepronnueckas cucrema 3J1eMeHTOB MeH/ieneeBa.

61. PEeHTreHOBCKHUE CIIEKTPHI.

62. Monexysbl: XAMHYECKHE CBSI3HU, OHATHE 00 YHEPTETHUECKUX YPOBHIX. MoJeKysipHble crieKTpbl. Kom-
OMHAIIMOHHOE paccesHUe CBETa.

63. Ilornomenue. CHOHTaHHOE U BBIHYKICHHOE U3TyUEHHUS.

64. KBantoBas craructuka. ®a3zoBoe npoctpanctBo. yHKIMS pacnpenesICHHUs .

65. IlonsaTue o kBaHTOBOM craTucTHKe boze-OiiHmrelina u ®epmu-/upaxa.

66. BeIpoKIE€HHBIN 3JIEKTPOHHBIN ra3 B METaJlJIax.

67. IlonsATHE O KBAaHTOBOI TEOPUU TEIIOEMKOCTH. DOHOHBI.

68. BrIBO/IbI KBAHTOBOW TEOPHUH JIEKTPOIPOBOJHOCTH METAJIIOB.

69. CBepXIIpOBOIUMOCTb.

70. ATOMHOE SpO.

71. DneMeHTapHbIE YACTHUIIBI.

OO6pa3ern Ouera
['po3HEeHCKUI TOCYAapCTBEHHBIM HEPTIHON TEXHUUECKHN YHUBEPCUTET
DK3AMEHALIMOHHBIN BUJIET Ne 1
quciuminia: «dusnkay
1. CBepXnmpoBOIMMOCTb.
2. ATtoMmHOE SapO.
3. DneMeHTapHbIC YaCTHUIIbI.

3aeayrommii kKadeapoi «Du3uka» Yemaxues P.T.

JoneHt Temncaes U.C.

7.3. Tekymuii KOHTPOJIb



O0pa3en KOHTPOIBHOU PabOTHI
KontponsHas padora Nel

1. Touka ABMKETCS IO OKPY’KHOCTH paguycoM R = 30 cM ¢ IOCTOSHHBIM YIJIOBBIM YCKOpeHHEM &. Ormpe-
JIEIIUTh TAHTE€HIUAJIBHOE YCKOPEHHUE ¢z TOUKH, €CIIU U3BECTHO, YTO 32 BpeMs f = 4 C OHa COBEPIIWIIA TPH
060pOTa 1 B KOHIIE TPETHET0 060POTa €€ HOPMATLHOE yCKOpeHHe o= 2,7 M/c2.

2. Hlap maccoii m; = 2 KT CTAJIKMUBAETCS ¢ MOKOSLIMMCS IapoM OoJbIel Macchl U Tipu 3ToM TepseT 40%
KHUHETUYeCcKoi sHepruu. OnpeaenuTs Maccy my OOJIbINETo apa. Y 1ap cyuTaTh aOCOMOTHO YIPYTHM,
MPSIMBIM, [IEHTPAJIbHBIM.

3. Kakas pabota 4 nomxHa ObITH COBEPIIICHA MPHU TTOAHATHH C 3€MJTH MAaTEPHAIIOB TSl TOCTPOUKH ITHATHH-
JIpUYecKoil TpyObl BeicoTor /2 = 40 M, HapyXHBIM quamMeTpoM D = 3,0 M ¥ BHYTPEHHHM JHAMETPOM d =
2,0 M? I170THOCTH MaTepHana p MPHHATH paBHOi 2,8 - 10° xkr/m>.

4. K KOHIIaM JIETKO# ¥ HePaCTsHKUMON HUTH, IEPEKUHYTOM uepe3 OJIOK, MOABEIICHBI TPY3bl MaCCaMHt 1] =
0,2 xr u m2 = 0,3 kr. Bo CKOIBKO pa3 OTIIMYAIOTCS CUIIBI, IEHCTBYIONIME HA HUTH 110 00€ CTOPOHBI OT
6110Ka, eciu Macca 6710ka m = 0,4 KT, a ero och JBUKETCS BEPTUKAILHO BBEPX C yCKOpeHHeM o = 2 m/c? ?
Cunamu TpeHUs ¥ MPOCKAIb3bIBAHUS HUTH TI0 OJIOKY MpeHeOpeyb.

5. OpHopoauslil crepxens JummHoU € = 1,0 M 1 maccoit M = (0,7 kr no/BEIIeH Ha TOPU3OHTAIBHON OCH,
NPOXOAIICH Yepe3 BepXHHUI KOHEIl CTepKHA. B TOuKy, OTCTOSAIIYIO OT OCH Ha %3 £, aDCOMIOTHO yIIPYyro
yAapseT Mmyss Macco m = 5 KT, JeTsas NepneHauKyaspHO CTEpkKHIO U ero ocu. [locne ymapa crep-
’KEHb OTKJIOHMJICA Ha YToll a = 60°. OnpenenuTs CKOPOCTb MYITH.

6. Bo ckoibKO pa3 cpeAHsis MIOTHOCTh 3€MHOT'O BEIIECTBA OTJIMYAETCS OT CPEAHEN MIIIOTHOCTH JTYHHOTO?
[IpunsTh, yTO panuyc R; 3emiu B 6 pa3 MEHbIIIE Beca Tejia Ha 3emiie.



7.4. Onucanue noxkasareJieil 1 KpUTepreB OLCHUBAHNS KOMIIETEHIMH Ha PA3JIMYHBIX 3TaNax UX ()OPMHUPOBAHMS, ONMCAHUE IKAJIbI OLICHUBAHMS.

Tabmauma 8
IInanupyemble pe3yJibTaThl 0CBOEHHUS Kputepun oneHuBaHus pe3yJabTaTOB 00yUYeHH HanMeHOBaHHe
KOMIETCHIMH menee 41 6amtoB (neymo-| 41-60 6asutoB (yaoBiie- 61-80 6as10B 81-100 6a/10B OLIEHOYHOI'0
BJIETBOPUTEJIbHO) TBOPHUTEJIBLHO) (xopo1o) (0TJIN4HO) cpeacTBa

OIIK-1: CiocoOHOCTh IPUMEHATH €CTECTBEHHOHAYYHbIE M 0OIIEH
1 9KCIIEPUMEHTAIFHOTO MCCIIeI0BaHUS B PO EeCCHOHATIBHOM 1A TEIbHOCTH

HXXCHCPHBIC 3HAaHUA, MCTOJIbI MATCMATUYCCKOT'O aHaJin3da U MOJICIINPOB

aHUs, TCOPCTUICCKOTO

3HATh: METObI U TIPUEMbI PEIICHHSI

MPAKTUIECKHX 3a7a4 B ipodeccro-

HAJIbHOH JESITENLHOCTH C MTOMOIIBIO
MH(POPMAIIMOHHBIX CUCTEM.

dparmeHTapHbIe 3Ha-
HUA

Hemnonurle 3HaHus

CdopmupoBaHHEIE,
HO COZIepKaIlue OT-
JIeTbHBIC POOEITBI
3HAHUA

CdopmupoBaHHbIS
CUCTEeMAaTUUYECKUE
3HaHUS

YmMersb: pemath 6a30BbIC 337249 00pa-
OOTKM JaHHBIX B PO eCCHOHATEHON
NeSITETTHHOCTH.

YacTuuHble YMEHHS

Henonubie ymenus

VYMeHus moHsIe,
JIOTYCKaIOTCs He-
OOIBIINE OIIHOKH

CdopmupoBaHHbIS

yMEHUs

Bananers: o01ieil moAroTOBKOM AJs pe-
IIeHHsSI TPAKTUYECKUX 3a/1a4 B 00J1aCTH
WH(OPMAIMOHHBIX TEXHOJIOTHI.

YacTu4yHOE BJIaJIEHUE
HaBbIKaMU

Hecucrematnueckoe
MPUMEHEHNE HABBIKOB

B cucrematnueckom
MIPUMEHEHNU HABBI-
KOB JIOyCKaKOTCS

Ycnenitnoe u cucreMa-
TUYECKOe TPUMEHEHUE
HaABLIKOB

Kommmiekt 3amanuit
JJIs1 BBIITOJIHCHUSA JIa-
OopaTopHBIX PaboT, C
npe3cHTalusIMH, BO-
Mpochl MO Temam /
pasaciiamMm AUCIHU-
TUTUHBI




8. OcobenHocTH peanu3anuu AUCHUILINHBI /1] HHBAJIM/IO0B U JIHI[ C OTPAHHYeHHBIMHU

BO3MOKHOCTSIMHU 310POBbS.
Jlyist ocymiecTBIIGHUS IPOIEAYP TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCcTaliu 00y4Ja-
IOLIUXCS CO3aHbI (POHIIBI OLICHOYHBIX CPENICTB, aIallTUPOBAHHBIE I MHBAIM/IOB U JIUI C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI U TIO3BOJISIOININE OLIEHUTH JTOCTIKEHHE MU 3aINIAHUPOBAHHBIX B OCHOBHOM 00-
pa3oBaTeNbHOM MpOorpamMme pe3ybTaToB 00y4eHUS U YPOBEHb C(OOPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3a-
SIBJICHHBIX B 00pa3zoBaTeNbHOM mporpamMe. Dopma MpoBeACHUs TEKYIEH aTTECTAllUK ISl CTYICHTOB-UH-
BaJIMJIOB YCTaHABJIMBAETCA C YYE€TOM HHAMBHIYAJIbHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH (YCTHO, MHUCH-
MEHHO Ha OyMmare, MMCbMEHHO Ha KOMITbIOTEpE, B opMe TecTupoBaHus u T.1.). [Ipu TectupoBanuum ais
CITa0OBUASIILIMX CTYACHTOB UCIOJB3YIOTCS (DOHABI OLICHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sk-
3aMEH MPUTIIANIACTCS COMTPOBOXK AN, KOTOPBIN 00€CTIEYNBAET TEXHUIECKOE COMTPOBOXKICHUE CTYICHTY.
[Tpu HEOOXOMMOCTH CTYAEHTY-UHBAJIUY MPEIOCTABIAETCS TOMOIHUTEILHOE BpeMsl AJisl MOATOTOBKH OT-
BeTa Ha dk3aMeHe (Wi 3adere). OOyJarommecs C OrpaHMYEHHBIME BO3MOKHOCTSIMH 3JI0POBBSI U 00y4aro-
HiMecss MHBAIUBI 00ECIeUnBalOTCS MeUYaTHBIMU M AJIEKTPOHHBIMU 00pa3oBaTeNbHBIMHU pecypcaMu (IIpo-
rpaMMBbl, y4eOHbIe TOCOOHS IIsl CAMOCTOSITENIbHON padoThI U T.1.) B OpMax, aJanTHPOBAHHBIX K OTPaHU-
YEHUSIM UX 3[J0POBbS M BOCTIPUATHS HHPOPMAIIH:

1) JUTSl THBAJTUIOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbsSI 10 3PEHUIO:

- VIS cJlenbIX: 3aJJaHuUs Ui BBITIOJHEHUSI HA CEMUHApax M MPAKTUYECKUX 3aHATHAX 0QOPMIISIOTCS
penbeHO-TOYeHHBIM mpu(TOM bpailyis uinu B BUIE 3MEKTPOHHOTO JTOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO
KOMIIBIOTEpA CO CHELMATU3UPOBAHHBIM IMPOrPAaMMHBIM 00€CTIEYeHHEM ISl CJIETIBIX, JTMO0 3aUUTHIBAIOTCS
ACCHCTEHTOM; ITMCbMEHHBIC 33 ]JaHVsI BBITIOMHSIOTCS Ha OyMare penbeHO-TOUeUHbIM mpudTOM bpaiins wiu
Ha KOMIIBIOTEPE CO CIEUUAJU3UPOBAHHBIM MPOrpPaMMHBIM OOECHeUYeHHuEeM [UIsl  CJIEMBIX  JTHO0
HAJIMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaIOMUMCS JJI BBINIONHEHUS 3aJaHus TPU HEOOXOIMMOCTH
MPEIOCTABIISAETCS. KOMILJIEKT MUCbMEHHBIX MPUHAAJICKHOCTEN 1 Oymara Jijisl ucbMa pelbeHO-TOUYECUHBIM
mpudTom bpaiins, KoOMIBIOTEP CO CHEUATM3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUEHUEM IS CIICTIBIX;

- ISl cJIa0OBUASIIIMX: 00ecIIeynBaeTCs MHANBUAYaILHOE PaBHOMEPHOE ocBelieHrne He meHee 300
JIOKC; 00ydJaromuMCs JIJIsl BRITIOTHEHUS 3a/IaHUs TIPU HEOOXOAUMOCTH MPEIOCTABIISETCS YBETMUHUBAIOIICE
YCTPOMCTBO; BO3MOXHO TaKKe HCMOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOWCTB; 3aJaHUS IS
BBITIOJTHEHHUS 331aHUN OPOPMIISIFOTCS] YBEITHUEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS MO CJYXY:

- UISl TJIYXHX M ¢Ja0oc/abIamux: o0ecrneynBaeTcss HAIMYNE 3BYKOYCHIIMBAIOIIEH anmaparypbl
KOJUIEKTUBHOTI'O MOJIb30BaHUs, TPU HEOOXOAUMOCTH 00y4aIOUIMMCs PEJOCTaBISETCs 3BYKOYCHUINBAIOLIAs
anmaparypa UHAUBUIYAIBHOTO TIOJIB30BaHUS; IPEIOCTABIISIOTCS YCIIYTH CYypIOTIEPEBOTUNKA;

- VISl CJIeNOTJIyXHX JIOMYyCKAeTCsl MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOUIETO YCIYTH TU(IOCYPAO-
nepeBoAYMKa (MIOMUMO TPEOOBAHH, BRITIOTHAEMBIX COOTBETCTBEHHO JISI CJICTIBIX U TIyXUX);

3) JUISL JIAL C TSDKEJIBIMU HapYIICHUSMU PEYH, TIIYXUX, CI1a00CIBIIIAIIMX JEKIUN U CEMUHAPBI,
MPOBOAMMBIE B YCTHOU (popme, TPOBOASTCS B MUCHBMEHHOU (opMe;
4) JUISL UHBAJIMJIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbsI, HMEIOIIMX Hapylle-

HHS OTIOPHO-IBUTATE/LHOIO annapara:

- JUTSL JIWII C HAPYIICHUSIMHA OTIOPHO-/IBUTATEILHOTO anmapaTa, HapyIeHUsIMHA JBUTATEIbHBIX (YHK-
LII/Iﬁ BCPXHUX KOHEYHOCTEH UJIN OTCYTCTBHUCM BCPXHUX KOHEYHOCTEH: MMCHMEHHBIC 3a1aHus BBIIIOJIHAKOTCA
Ha KOMIIBIOTEPE CO CHEIUATM3HPOBAHHBIM MPOTPAMMHBIM O0ECIICYCHUEM WIIM HAaJIUKTOBBIBAIOTCS ACCH-
CTCHTY; BBITIOJHEHHE 3a1aHUI (TECTOB, KOHTPOJIBHBIX pabOT), MPOBOJUMBIC B TUCEMEHHOU opme, MPOBO-
JITCS B YCTHOM (popMe ImyTeM orpoca, 6ecenbl ¢ 00yJaroumcs.

9. Yuebno-meroanveckoe 1 MHGOPMALHOHHOE o0ecnedeHne U CIUILTHHbI

9.1 OcHoBHas IUTEpPaTypa

1. Bnaaumupos FO.C. OcHoBanus ¢usuku [DnekrponHsiii pecypc]/ Bnagumupos FO.C.- DnekTpoH, Tek-
ctoBeie naHHbIe.- MockBa: BHMHOM. JlaGopatopuss 3nHanmif, 2015.- 456 c.- Pexum npocrymna:
http://www.iprbookshop.ru/6481 .html.- 9BC «IPRbooks»

2. ®oman JI.M. CoBpemenHas (u3MKa U TEXHUKA JJIA CTYJIEHTOB [DnekTpoHHbIN pecypc]/ Doman JI.M.,
Hudpunosuu B.1., bepman I'.I1.- DnexkrpoH, TekcToBble JaHHbIE.- MockBa, VxeBck: PerymnspHas u xaotu-
yeckasi [MHamMuKa, M KeBCKUl MHCTUTYT KOMIBIOTEPHBIX UccienoBanui, 2011.- 144 c.- Pexxum nocryna:




http:// www.iprbookshop.ru/16628.html.- 9bC «IPRbooks»

3. KypbaueB H0.®. ®usuka [DnekTpoHHBINH pecypc]: yuedHoe mocooue/ Kypobaues H0.D.- Dnektpos,
TEKCTOBbIC NaHHbIE. - MockBa: EBpasuiickuii oTKpbIThIdA MHCTUTYT, 2011. - 216 c. Pexxum pocrtymna:
http://www.iprbookshop.rU/11106.html. - 9BC «IPRbooks»

4. PactoBa H.A. ®usuka. MonekymnsapHas ¢uzuka [DIEKTpOHHBIN pecypc]: yueOHoe mocooue/ Pactoa
H.A.- DnektpoH, TekcToBbIe JaHHbIe.- Bonrorpazn: Bonrorpanckuit nactutyT 6U3Heca, ByzoBckoe o0paso-
Banue, 2011.- 42 c.- Pexxum gocryna: http:// www.iprbookshop.rU/l 1357.html.- 3BC «IPRbooks.

5. TIlnemakosa E.O. ®usnka. Mexanuka [ DneKTpOHHBIN pecypc]: yuebHoe mocodne/

[Tnemakosa E.O.- DnekTpoH, TekcToBbIe JaHHbIe.— Bonrorpaa: Bonrorpaackuii. uHCTUTYT OU3Heca, By-
30Bckoe oOpazoBanue, 2011.- 142 c.- Pexxum goctyma: http://www.iprbookshop.ni/l 1356.html.- 5BC
«IPRbooks».

9.2. MeToanyeckne yKa3aHHsi 10 0CBOeHHIO QucHUILIMHBI. (IIpusoxenue).

10. MaTrepuaJbHO-TeXHHYECKOEe 0OecnedeHue I CIUTIITUHbI.

No HanMeHnoBaHue crieliMain3npOBaHHBIX ayAUTOPHI U J1abopaTopuit
n/m
1 Aymutopus ¢ MyJIbTUMEAUNHBIM 000PYAOBAaHUEM U1 IPOBEACHUS JIEKLIMOHHBIX 3aHsI-
THIA.
| 2 | Onucanne nabopaTopHbIX paGoT /ISt HATYPHOTO MCCIIEIOBAHSI. |
| 3 | AyauTOpHUM ¢ MAaKETaMU J1JIsl HATYPHOT'O UCCIIEJOBAHMUSI. |

1.JIekimoHHbBIC JEMOHCTPALIMH 110 pa3enaM Kypca pu3uku
2.Y4ebHble 1abopaTopuu

Neo 0-16 «Mexanuka v MOJICKYJISIpHAsT (PU3HKA»

Ne 0-23 «DnexkTpuuecTBO U MarHeTU3M»

Ne 0-13 «OnTuka»



IIpuioxkenne.

MeToanuyecKue YKazaHusd 1Mo 0CBOCHUIO JUCHUILTMHBI«DHU3HKAY

1. MeToan4yeckne ykazaHus 1Js 00y4arOmMXcs M0 IVIAHMPOBAHUIO M OPraHU3allMu BpeMeHU, Heo0-
XOAHUMOI0 IJIS1 OCBOCHUS AUCIUNJINHBI.
N3yueHne pekoMeHyeTcs HadaTh ¢ 03HAKOMIICHHUS ¢ pabodeil MporpaMMOn JUCITUIUTHHBIL, €€ CTPYKTYpOi
U COJIepKaHueM pa3aesioB (Moayinei), GOHIOM OIEHOYHBIX CPENICTB, 03HAKOMUTHCS C y4EOHO-METOIYe-
CKUM U MH(GOPMALIMOHHBIM 00€CIIeYeHUEM TUCHIUTIITNHBL.
Huctummaa «Pu3uKa» COCTOUT U3 MOIYJEH CBSI3aHHBIX MEKY COOOI0 TeM, 00ECTIeUNBAOIINX MTOCIIE0-
BaTEJIbHOE U3YYECHHE MaTepHaa.
OO0yuenue no nucuuruinae «OU3nKa» OCyIIECTBISIETCS B CIeaAyommx Gopmax:
1.AynuTopHbIe 3aHATHS (JICKIHUU, TPAKTUIECKUE U JIAOOPATOPHBIC 3aHITHS ).
2.CamocrostensHas paboTa cTyeHTa (MOArOTOBKA K JEKIUAM, IPAKTHYCCKUM, T1a00paTOPHBIM 3aHATUSIM
Y UHJIMBHIyaJIbHAsl KOHCYJIBTAIIMS C IIPENoJaBaTesIeM).
Y4eOHbI MaTepuan CTPYKTYPHPOBAH M U3YUCHUE JUCIUIUIMHBI IPOU3BOJAUTCS BTEMATHYECKOM MOCIIE0-
BaTEIbHOCTH. Kaxa0My NpAKTUYECKOMY 3aHATHIO U CAaMOCTOSITEIbHOMY M3YYEHHIO MaTepuala mpeaue-
CTBYET JIEKIUA MO JaHHOW Teme. O0ydaroniyecs: caMOCTOsITENIbHO MPOBOAST MPEIBAPUTEIHHYIO TIOJI0-
TOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPUECKOE Y4acTHE B 00CYK/IEHUU TEOPETUUECKUX BOIPOCOB,
pazbope mpoOIEeMHBIX CHUTYaIlMi U MTOMCKOB IMyTeH UX perieHus. MHOTHe TpoOIeMbl, H3ydaeMble B Kypce,
HOCSIT IUCKYCCHUOHHBIN XapakTep, 4TO MPEANoaracT MHTEPaKTUBHBIA XapaKTep MPOBEICHUS 3aHATUNA Ha
KOHKPETHBIX MPUMEpaXx.
Ornrcanue Mocaea0BaTeIbHOCTH ICUCTBUI 00yJarOIIeTrocs:
[Ipu u3ydyenuu kKypca ciaeayeT BHUMATEIbHO CIYyIIaTh U KOHCIEKTHUPOBATH MaTepHual, W3JIaraeMblii Ha
ayIUTOPHBIX 3aHATUAX. /{151 €ro NOHMMaHus U KaYeCTBEHHOTO YCBOEHUSI PEKOMEHIYEeTCs CIIeIyIoIas Mo-
CJI€10BATEIILHOCTD JICUCTBUIA:

1. Tlocne okoHuaHUs y4eOHBIX 3aHATHH JJI 3aKpPEIUICHUS MaTepuana IpoCMOTPETh U 001yMaTh

TEKCT JICKIIUH, TPOCIIYIIaHHOMN CEero/Hs, pa3o0paTh paccMoTpeHHbIe mpumMepsl (10 — 15 MunyT).
2. IIpy moAroTOBKE K JIEKUUHU CIEAYIOLIEro HSA MOBTOPUTH TEKCT MPEBIAYIIEH JIEKIUHU, TO1Y-
MaTh O TOM, KaKasi MOXeT ObITh cienytoriast Tema (10 - 15 munHyT).

3. B Tedyenue Hepenmu BeIOpaTh BpeMs il pabOTHI ¢ JUTEpaTypoil B 6mbimoreke (mo 1 gacy).
4. Ilpy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHUIO MOBTOPUTH OCHOBHBIE MOHATUS MO TEME, U3YUUTh MpPH-
Mepbl. Pelas KOHKpPETHYIO CUTYaLUIO, - IPEABAPUTEIILHO IIOHATh, KAKOW TEOPETUYECKUM MaTeprall Hy:KHO
UCIIOJIb30BaTh. HaMeTuTh miiaH penieHus, monpoooBaTh Ha €ro OCHOBE PEUIUTh | - 2 TPaKTHYECKHUEe CUTYa-
1uu (1ab. paboThr).

2. MeroauvecKkue yKazaHus Mo padore o0y4yarommxcsi BO BpeMsl POBeAeHUus JeKIuii.

Jleknuu Jar0T 00YYArOIUMCS CHCTEMAaTU3UPOBAHHBIC 3HAHUS 110 AUCIUIUINHE, KOHIIEHTPUPYIOT UX BHU-
MaHHE Ha HauOoJIee CIOKHBIX M BaXHBIX BOMpocax. JIEKIUU OOBIYHO U3JIATal0TCs B TPAJAUIIMOHHOM WIIH
B Mpo0OJIeMHOM CcTHIIE. J{J1s1 CTY/IEHTOB B OOJILIIMHCTBE CITy4aeB B MpoodseMHOM ctuiie. [IpoOieMHbIN CTHITH
MO3BOJIIET CTUMYJIMPOBATH AKTUBHYIO TIO3HABATEILHYIO JESTEIILHOCTH 00YYaOIUXCs M UX MHTEPEC K JTUC-
UIUTHHE, (OPMUPOBATHTBOPUECKOE MBIIIUICHUE, TPHOEraTh K MPOTHBOIIOCTABICHUSIM U CPAaBHEHHSM, JIC-
7aTh 0000IICHNsI, aKTUBU3UPOBATh BHUMAaHKUE 00YUYaIOIUXCsl MyTEM IMOCTAaHOBKHU MPOOIEMHBIX BOIIPOCOB,
HOOIIPSITH JJUCKYCCHIO.

Bo BpeMms JIGKIIMOHHBIX 3aHITHIA PEKOMEHIYETCsl BECTH KOHCIIEKTHPOBaHHE y4yeOHOro Marepuaia, oopa-
IaTh BHUMaHWE Ha (OPMYIHPOBKH M KATETOPHH, PACKPBHIBAIOIINE CYTh TOTO WJIM WHOTO SIBICHHS, WIN
MPOIIECCOB, BEIBOJIBI U NMPAKTUYECKUE PEKOMEHIAIIHH.

KoHcIeKT JieKuu JIydiie moapas3aessTh Ha IyHKTBI, COO0ast KPaCHYIO CTPOKY. DTOMY B OOJIBIION CTe-
neHu OyayT cnocoOCTBOBATH BOMPOCHI IJIaHA JICKIUH, MPEATIOKEHHBIE TipenoaaBarensm. Creayer oopa-
IIaTh BHUMaHNE Ha aKIEHTHI, BBIBOJIBI, KOTOPBIE JIeaeT penoaBaTesib, OTMedas Hanbojee BaKHbIC MO-
MEHTBI B JICKIIMOHHOM MaTepHalie 3aMeUaHUsIMU

«BAXKHO», «XOPOIIO 3aIOMHHUTHY U T.I. MOXKHO JIelaTh 3TO U C TIOMOIIBIO PA3HOIBETHBIX MAPKEPOB HITH
pY4YeK, MOT4epKUBasi TEPMHUHBI H OTIPE/ICTICHUSI.

Lenecoobpasno pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpalleHuil, abOpeBuaTyp M cUMBOJIOB. OqHAKO



IpHU JanbHelIIed paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMH CIIOBaMM I ObICTPOTO
3pUTENHFHOTO BOCIIPUATHUS TEKCTA.
PaboTast Hax KOHCIIEKTOM JIEKIIMHA, HEOOXOJMMO UCIIOIB30BaTh HE TOJIBKO OCHOBHYIO JINTEPATYpPY, HO U TY
JUTEPATyPy, KOTOPYIO TOTIOJIHUTEILHO PEKOMEHI0BAI MpenoaaBareib. IMEHHO Takasi cepbe3Hasi, KporoT-
auBast paboTa C JEKIHMOHHBIM MaTe€pHUajIoM MO3BOJIUT ITTyOOKO OBJIAe€Th TEOPETUUECKMM MaTEPUAIIOM.
Temaruka nexiuii jaercs B paboueit mporpaMmme TUCIUILITHHEL.
3. MeTonnueckue ykazaHusi 00y4alomUMCs 10 NOAr0TOBKe K MPAKTHYeCKMM/CEMMHAPCKUM 3aHS-
THSAM.
Ha mpakTuueckux 3aHATHSAX INPUBETCTBYETCA aKTUBHOE y4acTHE B O0CYKIEHHMM KOHKPETHBIX CUTYaIUi,
CHOCOOHOCTH HAa OCHOBE TMOJTYYE€HHBIX 3HAHUH HAXOUTh Hanbosee 3¢ (heKTUBHBIE PEILICHHS TTOCTABICHHBIX
npo0seM, yMeTh HAXOIUTh MOJIE3HBIN JOMOTHUTENIbHBIMaTEpUall 10 TEMATUKE 3aHATHH.
CryneHTy peKOMeHAYeTCs CIEAyIoas CXeMa MOATOTOBKY K MPaKTHYECKOMY 3aHATHIO!

1. O3HaKkoOMJIEHHE C IUIAHOM OPAaKTHYECKOrO 3aHSTHSA, KOTOPBIM OTpa)XaeT COJepkKaHUE€ Mpe.-

JIO)KEHHOM TEMBEI,

2. [IpopabGoTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTath OCHOBHYIO U JIOTIOJIHUTENIBHYIO JIUTEPATYPY.
B npouecce noAroToBKM K MPakTUYECKUM 3aHATUAM, HEOOXOIUMO 00paTHUTh 0COOOEBHUMAHHUE Ha CaMo-
CTOSITENIbHOE U3YyYEHHE PEKOMEHI0BaHHO JuTeparypsl. [Ipu Bcell MOTHOTE KOHCIIEKTUPOBAHUS JIEKLIUH B
HEH HEBO3MOXKHO U3JIOKHUTh BECh MaTepHall U3-3a IMMHUTA ayAUTOPHBIX 4acoB. [loaTOMy camocTosTenbHas
pabota ¢ yueOHUKaMH, YIeOHBIMH ITOCOOMSAMHU, HAYUYHOM, CIIPAaBOYHON JIUTEPATYpPO, MaTepHaIaMH MepH-
oM4ecKux n3naHui u iatepHera siBisercst Hanbosee 3¢ (EeKTUBHBIM METOIOM HOJIY4YEHHUS TOTOIHUTEIb-
HBIX 3HAaHUH, T03BOJISIET 3HAUNTENFHO aKTUBU3HPOBATH MPOLIECC OBJIAZICHUS HH(POPMAIUeii, criocoOCTByeT
Oosee r1y0OKOMY YCBOCHHIO U3y4aeMOro MaTepuaia, GopMupyeT y CTyIeHTOB OTHOILIEHHE KKOHKPETHOM
npobieme. Bece HOBbIE MOHATHS 1O M3ydaeMOl TeMe He0OXO0MMO BbIYYHUTh HAU3yCTh U BHECTHU B IJIOCCa-
pHii, KOTOPBIH LieJeco00pa3HO BECTH C CaMOI'o Hayajla U3y4eHHs Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA OPAKTUYECKOTO 3aHATHS;

5. BEIMOJHUTE TOMaITHEE 3aJaHue;

6. [Ipopaborats 3a1aun;

7. Ilpu 3aTpyaHeHusx chopMyIUPOBATH BOMPOCHI K MPEIOaBATEINIO.
PesynbpTaT Takoi paGoThl TOJDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYACHTA CBOOOTHO OTBETHUTH HA TEOPETHU-
YECKHUE BOIMPOCHI MPAKTUKYMa, BRICTYIATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKICHUU BOIIPOCOB U3y4Ya-
€MOU TEeMBbI, TPAaBUJILHO BBITIOIHATH MPAKTHYECKUE 3aaHUsI ¥ WHBIC 3a/1aHMsI, KOTOphIE Jal0Tcs B OHIIE
OIICHOYHBIX CPECTB AUCIUIUINHBL.

4. MeroauyecKkue yKa3aHUus 00y4arOmUMCs M0 OPraHu3alu CaMOCTOSATEILHOM padoThl.

[{enb opranu3aiuy caMoCTOSTEIbHOM paboThI O NTUCHUIUTHHE «(DU3HKaAY» - 3TO YIIyOJIeHrne U paclIupeHue
3HaHUH B 00JIACTH TEXHUUYECKUX CIELUAIbHOCTEH; (hOpMUpOBaHHE HABBIKA U MHTEPECa K CaMOCTOSTElb-
HOMU MO3HaBAaTEILHOMN NeITEILHOCTH.

CamocTtosTenpHas paboTra 00ydarOmUXCs SIBISIETCS BKHEHIIMM BHJIOM OCBOCHHS COJEPIKAHUS JTHUCIIU-
IUTMHBI, TOJTOTOBKU K MPAKTUYECKUM 3aHATHUSIM U K KOHTPOJIbHOU padore. Crofa ke OTHOCSTCS U camo-
CTOSITENIbHOE YIIIyOJIeHHOE U3yueHHe TeM TUCHUILUIMHBL. CaMocTosTenbHas paboTa MpeIcTaBiIseT co0oit
MOCTOSTHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOrO Mpoliecca U HOCUT MCCIIEAOBATEIbCKUN
XapakTep, YTO MOCTY)KUT B OyIylIeM OCHOBAaHHEM JUIs HAIMCAHUS BBITYCKHON KBaJTU(UKAIIMOHHON pa-
00ThI, MPAKTUYECKOT'O MPUMEHEHHUS MTOJTYYEHHBIX 3HAHUH.

Opranuzanus caMoCTOSTEIbHON paboThl 00YJaIOLINXCSl OPUEHTHPYETCS HAa AKTUBHbIE METObI OBJIAICHUS
3HAaHUSMHU, Pa3BUTHE TBOPUYECKUX CIMOCOOHOCTEH, Mepexo] OT MOTOYHOIO K MHAMBHUYATIM3UPOBAHHOMY
00y4eHHI0, C y4ETOM MOTPEOHOCTEH U BOZMOKHOCTEH TMIHOCTH.

[TpaBunibHas opraHu3alysi CaMOCTOSTENIbHBIX YU€OHBIX 3aHATHI, UX CUCTEMAaTUYHOCTh, 11€JIeCO00pa3Hoe
IMJIAaHUPOBAHUC pa60qero BPCMCHHU IO3BOJIACT CTYACHTAM pa3BUBATH YMCHUS U HABBIKK B YCBOCHUU U CU-
cTeMaTHu3aly MpHoOpeTaeMbIX 3HaAHU, oOecreunBaTh BHICOKUIM yPOBEHb YCIIEBAEMOCTH B MEPHOJ 00y-
YCHUS, IOJTYYUTh HABBIKW IMMOBBIIICHUS Hpoq)eCCHOHaHLHOFO YPOBH:.

[ToaroroBka K MpakTUYECKOMY 3aHITHIO BKJIIOYAET, KpOME MPOpabOTKM KOHCIIEKTa U MPE3eHTALUU JIeK-
U, IOUCK JINTCPATYPhI (HO PCKOMCHIOBAHHBIM CITUCKAM 1 CaMOCTOﬂTCHLHO), IMOATOTOBKY 3arOTOBOK JJIs1



BBICTYIJIEHUH 110 BOIPOCAaM, BRIHOCUMBIM 11 00CYXAEHUS 110 KOHKPETHO Teme. Takue 3aroTOBKM MOTYT
BKJIIOYATh IIUTATHI, (DaKThl, COMOCTABICHUEPA3IMYHBIX MO3ULMI, cOOCTBeHHbIe MbICIU. Ecian mpobiema
3adHTEpecoBaja 00y4yarouierocs,0H MOXKET MOATOTOBUTh pedepar U BBHICTYIUTH C HUM Ha MPAKTUYECKOM
3aHATuH. [IpakTHueckoe3aHsaTHe - 3TO, IPEXK/Ie BCEro, TUCKyccus, 00CyKAeHHE KOHKPETHOH CUTYaIlH, TO
€CTh MPEANoiaracT yMeHNEe BHUMATEIbHO CIIyIIaTh WICHOB MajoW TPYIIbI U MOJIEpPATOpa, a TakKe cTa-
paTbcs BBICKA3aTh CBOE MHEHHUE, BBICKAa3bIBaTh COOCTBEHHBIC HJICH U MPEJIOKEHUS, YTOUHITHH 33/1aBaTh
BOMPOCHI KOJJIEraM Mo 00CYXASHHUIO.

[Ipu moAroToBKe K KOHTPOJIBHON paboTe 0O0YyYarOIIUIiCs TOMKEH MOBTOPSATH NMPOMIEHHBIN MaTepuai B
CTPOTOM COOTBETCTBUHU C YU€OHOI MPOrpaMMOii, HCIOJB3Ysl KOHCIIEKT JIEKIUH U JIUTEepaTypy, peKOMEHI0-
BaHHYIO IpernojaaBatesieM. [Ipu Heo6X0AUMOCTH MOKHO OOpAaTUTHCS 32 KOHCYJIbTAIIUEH 1 METOIUYECKOM
MOMOIIBIO K IIPEI01aBaTeNIo.

CamocrosrenbHas paboTa peaqn3yercs:

— HEMOCPEICTBEHHO B MPOIIEcCe ayTUTOPHBIX 3aHATUH - Ha JIEKIHUAX, IPAKTUUECKUX 3aHATHUSIX;

— B KOHTAaKT€ C MpernojaBareieM BHE PAMOK pacluCaHMs - Ha KOHCYJIbTAIUIX 110 YUeOHBIM BO-
pocaM, B X0/ie€ TBOPUECKUX KOHTAKTOB, MPU JTUKBUJAIUH 33I0JKEHHOCTEH, MPU BBIITOJIHEHUU WHAUBH-
IyaabHBIX 3aJaHHH U T.]I.

— B OuOMMoTEKe, ToMa, Ha Kadeape mpu BHIMOIHEHUN 00yJalomUMCcsl YICOHBIX U TPAKTUYECKHUX
3ajad.

Buast CPC u kputepuun onieHoK
(o 6amnpHO-periTunroBoil cucreme [ THTY, CPC ouenuBaercs B 15 6amioB)
1. KontponwsHas pabora
2. VYwyacTtue B MEpPOIPUATHIX

TeMbl 1711 cCaMOCTOATENIbHONW pabOoThl MPOMHUCAHBI B pabouell mporpaMMme AUCIHUIUIMHBL. D ()EKTUBHBIM
CPEICTBOM OCYIIECTBICHHS OOYYaIOIIMMCS CaMOCTOSTEIBHON pabOTHISBISIETCS dJIEKTPOHHAsT HH(OpMa-
[IMOHHO-00pa3oBaTeIbHas Cpelia YHUBEPCUTETa, KOTOpasi 00eCreunBaeT JOCTYI K Y4eOHBIM IIIaHaM, pa-
00UYrM MporpaMMaM JUCHIUTUIAH (MOIYIJICH ), MPAKTHK, K U3IaHUSAM JIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.

5. Mertoanyeckne peKOMEHIAUMH 110 OPraHU3ANMH U NPOBECHUIO J1a00PaTOPHBIX 3aHATHH.

JlaGopaTopHOe 3aHATHE -3TO OCHOBHOM BU/I YU€OHBIX 3aHATUH, HAITPABJICHHBIN Ha SKCIIEPUMEHTAILHOE MO /I
TBEPKACHUE TEOPETUUECKUX MOJI0kKEeHNH. B mporecce 1ab0opaTopHOTo 3aHATHS CTYIEHTHI BBIIOJIHAIOT OIHY
WM HECKOJIBKO JTAOOPaTOPHBIX paboT (3a7aHuii) O pYKOBOJCTBOM IPETOAAaBATENS B COOTBETCTBUHU C U3Y-
YaeMbIM COZIEpKaHNUEM yueOHOro MaTepuaia. BelnoaHeHue ctyjeHTaMu 1a00paTOpHBIX pabOT HAIPaBJIEHO
Ha: 00001IeHNe, CUCTEeMATU3aLUIO0, YIITYOJIeHHE TEOPETUUECKUX 3HAHUN 110 KOHKPETHBIM TeMaM y4eOHOM
JUCLUIUIMHBL, (OPMHUPOBAHUE YMEHMH NMPUMEHATH MOJY4YEHHbIE 3HAHUS B NPAKTHUUECKOW NEATEIBbHOCTH;
pa3BUTHE aHATTUTHYECKHX, TPOECKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHUH; BHIPAOOTKY CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTU U TBOPYECKOM MHUIIMATHUBBI. YueOHas AUCLUILINHA, 10 KOTOPOH ITAHUPYETCs MPOBEIE-
HHE J1a00paTOPHBIX 3aHATHI U MX 00BEMBI, ONIPENIENIAIOTCS PA00OYNM YUEOHBIM IUTAHOM I10 CIIIUATBHOCTH.
[Tpu npoBeneHnM 1aOOPATOPHBIX 3aHATHH yueOHas rpyIna MOXKET JeIUTHCS Ha MOArPYNIIbI YACIEHHOCTBIO
HE MEHEE 8§ 4YeJOBEK, a B Cilydae MHIAUBUAYAJIBHON IOJATOTOBKU HE MEHEE 2 YEJIOBEK.
[lenbro 1a0OpaTOPHBIX 3aHATUH SABJISETCSA HKCIEPUMEHTAIBHOE MOATBEPXKICHUE U IPOBEPKA CYIIECTBY-
IOLUX TEOPETUUECKUX NOJIOKEHUH, MO3TOMY IPEUMYILECTBEHHOE 3HAUEHUE OHU HMMEIOT IPU H3YyUYEHUU
JUCLUIUIMH  00IEenpo(ecCHOHaIbHOIO U CIIEUATBHOIO HUKJIOB. OCHOBHBIMU LIEISIMU J1a00paTOPHBIX 3a-
HATHIA SBJSIOTCS: YCTAHOBJICHHE M MOJATBEPKACHUE 3aKOHOMEPHOCTEH; MpoBepka (HopMys1, METOIUK pac-
4YeTa; YCTAHOBJIEHUE CBOWCTB, MX KAYECTBEHHBIX M KOJIMYECTBEHHBIX XaPaKTEPHUCTUK; O3HAKOMIICHHE C
METOAMKAMU POBEACHUS SKCIIEPUMEHTOB; HAaOJI0IeHUE 32 pa3BUTHEM SIBJICHUH, IPOLIECCOB U JIP.
CTyAeHTbl NONIb3YIOTCA METOAMYECKMMU YKA3aHNAMMK, B KOTOPbIX YKa3aHbl: Uenb paboTbl, noAcHeHuA
(TeopuAa, OCHOBHble XapaKTepUCTUKKM), 0bopyAOBaHMe, annapaTypa, MaTepuanbl U UX XapaKTEPUCTUKM,
NopsA0K BbINONHEHUA paboTbl, Tabanubl, BbiBoAbl (6€3 pOopMyNMPOBOK), KOHTPObHbIE BONPOCHI, y4ebHan
W cneumanbHasa MTepaTtypa. PesynbTaTbl BbinoNHeHMA nabopaTopHoro 3agaHua (pabotbl) opopmnatotca
CTYAeHTaMKn B BUAe OTyeTa.
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