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1. eaun u 3aga4uu TUCHUTIIAHBI

[{enb TUCIUTUIMHBI — CO3[JaHUE Y CTYACHTOB OCHOB IIIUPOKOW TEOPETHIECKON MTOTOTOBKH B 00-
nactu (PU3MKH, MMO3BOJISIONICH OPUEHTUPOBATHCS B MOTOKE HAYYHOW M TEXHUYECKOW MH(OpMAIH H
o0ecreunBaroNIeii UM BO3MOXHOCTD MCIIOJIb30BAaHHUS HOBBIX (DM3NYECKHUX MPHHIUIIOB B TEX 00JACTAX
TEXHHUKH, B KOTOPBIX OHH CIIELUATU3UPYIOTCS.

3ana4yy JUCLUIUINHBIL:

- (popMHpOBaHUE y CTYJEHTOB HAyYHOI'O MBILIUIEHUS U COBPEMEHHOI'O €CTECTBEHHOHAYyYHOI'O
MHUPOBO33PEHUS, B YACTHOCTH, IPABUIBHOIO NOHUMAaHMSI TPAHUL] IPUMEHUMOCTH Pa3INYHBIX (u3nye-
CKMX IIOHATHUH, 3aKOHOB, TEOPUI U YMEHUS OLICHUBATh CTEIIEHb JOCTOBEPHOCTH PE3YJILTATOB, IIOJIYYCH-
HBIX C IIOMOILBIO YKCIIEPUMEHTAIbHBIX UIM MATEMAaTUYECKUX METOI0B UCCIIEIOBAHMS;

- YCBOEHHE OCHOBHBIX (DU3NYECKUX SBJICHHUI U 3aKOHOB KJIACCHUYECKOW M COBPEMEHHOM (pr3uKH,
METOA0B (PU3NUIECKOTO HCCIIEOBAHUS;

- BbIpaOOTKa y CTY/IEHTOB MPUEMOB M HABBIKOB peIlIeHHs] KOHKPETHBIX 3ajlay U3 pa3HbIX 00Jia-
cTel GU3UKHU, IOMOTalIUX CTYACHTaM B JaJbHEHILEM pelaTh HHKEHEPHbIE 3a/1a4H;

- O3HAKOMJIEHHUE CTYJEHTOB C COBPEMEHHOM Hay4yHOM ammapaTypoi U BbIpaOOTKa y CTYJIEHTOB
HayaJbHbIX HABBIKOB ITPOBEIECHUS SKCIIEPUMEHTANIbHBIX HAyYHbIX HUCCIIeI0OBaHUN (PU3NUECKUX SBICHUMN
Y OLICHKH ITOIPEIIHOCTEN N3MEPEHUM.

2. MecTo IuCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHble NPOrPaMMBbl.
Jucnunnuna «Pusnka» BXOIUT B 00s3aTelbHYI0 4acTh O10ka 1. OCHOBOI OCBOCHUS TaHHOM

yqe6H0171 JUCHUITIINHBI ABJIACTCA IIKOJIbHBIN KypcC (1)I/ISI/IKI/I. I[aHHaH AUCHUIUINHA ABJIACTCA IMMOCIICAYIO-
meﬁ MOCJI€ BhICIICH MaTeMaTHKHU.

3. TpebGoBanus Kk pe3yjbTaTaM 0CBOCHUS AU CHMILIMHBI.
Taoauna 1.
Koa no ®I'OC HNupuxartopsl noctuxe- | Ilinannpyembie pe3yabTaThl 00y4eHUs 110
HUA aucuunanne (3YB)
OobmenpodeccuoHanbHbIE
OIIK-1. Cnioco6en OIIK-1.1. JleMoHCTpU- | 3HATh: OCHOBHbIE (PM3NYECKUE SIBJICHUS, QYH-
UCIIOJIb30BAaTh MOJIO- | pyeT YMEHHUE NPUMEHSTH | JaMEHTAJIbHBIE TOHATUSA, 3aKOHBI M TEOPHUH

KCHU, 3aKOHBI U MC- q)YHI[aMeHTaHBHLIC 3a- | KJJaCCUYECKON U COBpeMeHHOﬁ (1)I/I3I/IKI/I;
TOAbI €CCTCCTBCHHBIX KOHBI U MCTOAbI (1)I/ISI/II(I/I YMETh: IPUMEHATH ITOJIYYEHHBIC 3HAYCHUS 110

HayK 1 MaTEMATHKH JUIS aHaliM3a W pelieHus | Pu3nKe NMpu M3YYeHUH APYTHX JAUCIUILINH,
JUISL pEeUIeHus 3a/1a4 MPUKJIAJIHBIX 3a7a4 BBIJICNISITh KOHKPETHOE (PU3HUECKOE COEpIKa-
VH)KEHEPHOU esITeNb- HUE€ B MPUKJIAIHBIX 33/1a4ax MpodecCuoHalb-
HOCTH HOH JIeSITeILHOCTH,

BJIaJeTh: COBPEMEHHOI Hay4dHOHl ammapary-
PO, HaBbIKaMM BeACHUS (PU3UUECKOTO IKCIIe-
pUMEHTA.




4.

O0beM TUCUUIJIMHBI ¥ BUAbI Y4e0HOI padoThbI.

Taoauna 2
Buj yueOHoi1 padoThI Bcero yacos / Cemectpsl
3ad4. ell.
O0®0O | 0390 (010]0) 0300
2 3 2 3
KonrakTHasi pa6ora (Bcero) 99/2,7 | 68/1,9 | 48/1,3 | 51/1,4 | 34/0,9 | 34/0,9
B ToMm uucne:
Jlexuum 66/1,8 | 34/0,9 | 32/0,9 | 34/0,9 | 17/0,5 17/0,5
[IpakTrueckue 3aHATUS - - - - - -
CemuHapsbl - - - - - -
JlaGopaTopHble 3aHITHS 33/0,9 | 34/0,9 16/0,4 | 17/0,5 | 17/0,5 17/0,5
CamocroniTesibHasi padoTa (Bcero) 96/2,7 | 126/3,5 | 60/1,7 | 36/1 | 74/2,1 | 52/1.4
B ToMm uucne:
KypcoBas pabdora (mpoekr) - - - - - -
PacuetHo-rpaduueckue paboTsl - - - - - -
TP - - - - - -
Pedepats - - - - - -
Joxmnaapl ¢ mpe3eHTalusIMH 25/0,7 | 39/1,1 19/0,6 | 6/0,1 25/0,7 14/0,4
U (unum) npyrue BUIIbI CAaMOCTOSTEIbHON
paboTHI:
[ToaroToBka K 1a00paTOpHBIM padoTaM 23/0,6 | 39/1,1 17/0,5 6/0,1 25/0,7 14/0,4
[ToaroroBka K MPakKTUYECKUM 3aHSATUIM
[ToaroroBka k 3aueTy 24/0,7 | 24/0,7 24/0,7 - 24/0,7 -
[ToaroroBka k ’3K3amMeHy 24/0,7 | 24/0,7 - 24/0,7 - 24/0,7
Kontpoib 21/0,7 | 22/0,7 - 21/0,7 - 22/0,7
Buja oTtueTHOCTH 3ad., 3ad., 3ad. 9K3. 3ad. IK3.
9K3. 9K3.
O01mas Tpya10eMKOCTb M CUUILIUHBI: 216 216 108 108 108 108
BCEI'O B yacax
OO0mas Tpy10eMKOCTb THCIUIITTHHBI: 6 6 3 3 3 3
BCETI'O B 3au. en.
5. Conep:xkanue TUCHUILIUHBI
5.1 Pa3pennl AMCHUIIIMHBLI U BUABI 3aHATHI
Tadauua 3
Ne HaumenoBanue pasaena Yacsl Yacsl Bcero yacos
N/ | AUCHHUILIMHBI 110 CeMecTpaM | JIEKIMOHHBIX J1a00pPaTOPHBIX
n 3aHATHI 3aHATHI
OP0O | 0390 | OPO | 0390 | OPO | 0390
2 cemecTp
1. | ®uzuyeckre OCHOBBI 8 4 4 4 12 8
MEXaHUKH.
2. | MonekynsipHas ¢pu3nKa u 8 4 4 4 12 8
TEPMOIMHAMHUKA.
3 | DAEKTpUUECTBO U 8 4 4 4 12 8
MarHeTH3M.




4 | KoneGaHus 1 BOJHBIL. ‘ 8 ‘ 5 ‘ 4 ‘ 5 ‘ 12 ‘ 10
3 cemecTp

1. | OnTuka. 8 4 4 4 12 8

2. | DneMeHTbl KBAaHTOBOU U 9 4 4 4 14 8
aTOMHOHU (PU3UKHU.

3. | DnemMeHThl KBAaHTOBOM 8 4 4 4 12 8
MEXAHUKH.

4. | DnemeHTHI GUBUKH aATOM- 9 5 5 5 14 10
HOTO SIpa U 3JIEMEHTAPHBIX
YacTHUL.

5.2. JlekunoHHbIE 3aHATHS
Taoauna 4
Ne HaumenoBaHue
Conep:xkanue pasaena
n/n pasaena

1 du3nYeCcKre OCHOBBI 2 cemecTp

MEXaHUKH Kunematuka mnocrynaTtesbHOr0O M BpPAIATEIBHOTO JABUKCHUS.
JluHamMMKa MOCTYNATEIbHOIO U BpaIllaTeIbHOIO JIBUKEHUS. 3aKOH
BceMupHoro TsaroreHus. Cunbl TpeHus. Pabora. MOIIHOCTS.
Oueprusa. Cratuka TBepaoro tena. Jlegopmarus TBepIoro Tena.
MexaHuka )XKHIKOCTHU U rasa.

2 | MonekynspHas OMIepUYecKre 3aKOHbI HI€abHOrO ra3a. OCHOBbI KHHETUYECKOU
¢busnka u TEOpUM UACAIbHBIX Ta30B. SBieHue nepeHoca. BHyTpeHHss
TEpMOJAMHAMUKA. SHeprus ujeanbHOro rasza. TemnoemkocTb. IlepBoe Hawaiio

tepmoauHaMuKku. [{uki. Bropoe Hauano TepMoIMHAMUKHY.
3 | DnexTpoauHaMHKa Onextpuueckoe mnosie. HampsykeHHOCTh 3JEKTPUYECKOTO IOJIS.
Pabora. IloTeHuman »>JEKTPUUECKOTO TOJS M HaNpsKEHUH.
OnextpoeMkocTh. [lmockuit  kongeHcarop. IlpoBogHuku u
U30JIATOPBl B AneKTpudeckoM mnose. Cerneroanekrpuku. Cuna u
IJIOTHOCTh TOKa. TOK B MeTa/llax W CIUIaBaX, B AJIEKTPOJIUTAX, B
rase, B Bakyyme. TepMO3JIEKTPOHHBIE SBJICHUS.
MarautHoe Toje M €ro XapakTepucTuku. 3akoH Ammnepa. Cuna
Jlopenua. PaGota mo mnepeMerieHuio MpOBOJHUKA C TOKOM B
MarHMTHOM ToJie. DIeKTpOMaruuTHas HHAYKIUs. CaMOUHIYKIIMSL.
MarsuTHbIE CBOWCTBA BELIECTBA.

4 | Konebanus u BOJIHBI MexaHuuyecKkre 1 3JeKTpoMarHuTHele KoneOanus. ['lapmMonnueckue

konebanua. CBoOOIHBIE, 3aTyXalollMe U  BBIHYXJICHHbIC
Konebanusa. PacmpocTpaHeHHe MeXaHWYEeCKMX BOJIH B YIPYTHX
cpenax. YpaBHeHue Oerymieil BonmHbl. Pa30Basg CKOpPOCTh. 3BYK,
UHOPA3BYK U YIbTPa3BYK. DIEKTPOMarHuTHbIE BOJIHBI. OCHOBHBIE
CHOCOOBI MOJTYYEHUS ¥ IPUMEHEHHSI 3JIEKTPOMArHUTHBIX BOJIH.

Onrtuka

3 cemecTtp
®oromerpusi. OCHOBBI T€OMETPHUYECKOW  ONTUKH. JIMH3BL
BonnoBbie cBoiictBa cBeta. MHTepdepenuus, audpakuus u
noJisipu3anus cBeTa. B3anMonelcTBue 3J1EKTPOMAarHUTHBIX BOJIH C
BemiecTBoM (nucriepcust). [lornomenue ceera. [lonsipuzanus ceera.
3axonbl Mantoca u bproctepa. J[BoiiHOE TydyenpeaoMiIeHHE.




KsanToBas ¢pusnka

TennoBoe wuznyuenue. 3akoH Kwupxroda. 3akonsr Credana-
JxuHca

dorodddext. 3akonsl pororddekra. [JaBnenue cpera. ['mmoresa

bonpiimana. Buma. 3akousr  Pones- n Ilmanka.

0e —bpoiina. KoprycKylsipHO-BOJTHOBOM JIyaJIu3M 3J€KTPOMAarHUT-
HOT'O U3JIy4EHUs U YacTull BeniecTa. [[puHIuI Heonpe e IeHHOCTH
I'eitzenOepra. Bomnosas pynkmus. Ypasaenue [pegunrepa.

DneMeHThI PU3UKU
aTOMHOTO si/Ipa U

CocraB saep atoMoB. B3anumoselictBue HykJIOHOB B siape. Jledekr

MacCChbl u OQHCPIruAa CBA3HU aapa. Y CcTOHYNBOCTH AA€p.

3JIEMEHTaPHBIX PaguoakTuBHOCTh. 3aKOH paguoakTUBHOro pacnazna. llpaBuio
4acTHIL cMmeleHus. OCHOBHbBIE TUIIBI AJIEPHBIX peakuuil. Peakuus nenenus
Tsokenblx  saaep. Llemnas spgepHas peakuusa.  TepMmosiaepHbie
peakuuu. JIeMEHTapHbIE YaCTHUIIBI.
5.3 JIabopaTopHble 3aHATHUS
Taoauna 5
Ne | HaumeHoBaHme pa3-
Coaep:xanue pasaesa
n/m | jaejia JMCUMIIMHBI
IT cemectp
1 | «Duznueckue ocHOBBI | KuHemaTtnka u AUHAMHKa MOCTYMATEIbHOTO M BPALATeIbHOTO
MEXaHHUKN JIBUKCHHUSI.
2 | «Temnora u MoOJIeKy- | DMOMpUYECKUE 3aKOHBI UAeanbHOro raza. OCHOBBI KMHETHYE-
nsipHas pusuKa» CKOI TeOpUM HeaJbHBIX T'a30B. BHYTpeHHsISI 3HEprus uaeasb-
Horo rasa. TemmoemkocTs. IlepBoe Hayalo TEPMOIMHAMMKH.
k.
3 | «OnexktpoauHamukay | B3zaumonelictBue 3apsinoB. HanpskeHHOCTD, U IOTEHIIUAI AJIEK-
TPUUYECKOTO MOJsI. DIEKTPOEeMKOCThb. Ilnockuii koHmeHcaTop.
IIpoBOAHMKY M U30IATOPBI B JJIEKTPUUECKOM T101€. TOK B MeTalI-
Jax, 3JIEKTPOJIUTaX, ra3ax, v B Bakyyme. MarHuTHoe noiie. 3akoH
Awmmnepa, Jlopenna. DnexkTpoMarauTHast UHAYKUIUs. CaMOUHIYK-
nus. MarguTHbele CBOMCTBA BENIESCTBA.
4 | «Konebanus u MexaHuueckre U 3JeKTPOMarHuTHbIE rapMOHUYECKUE Koseda-
BOJIHBI» Hus. PactipocTpanenne MexaHnueckux BosiH. @a3zoBasi CKOPOCTb.
3ByK, UH(PPA3BYK, U yIbTpa3Byk. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH.
III Cemectp
S5 | «Onrukan. ®otomeTpusi. OcHOBBI reoMeTpudeckoil ontuku. MuTepdepen-
uus, 1udpakuus U noaspusanus ceera. Jlucnepcus cera.
6 | «KBanToBas mexa- 3akonsl Ctedana-boneiiMana u Buna. 3akon [Inanka. ®otosrd-
HHUKa. dexr. [laBnenue cBera. ['umoresa de-bpoiiis. [Ipunnun Heonpe-
nenenHoctu I'elizendepra.
7 | «Onementsl puszuku | [loctynmater bopa. DnekTpoH B BOJOPOIONOAOOHOM aTOME.
aTOMOB M MoJieKy». | KBanToBbIE uncina. Pacnipenenenue snekrpoHoB B arome. [lepu-
oJn4ecKasi cucTeMa. PEHTT€HOBCKUE CIIEKTPBI.
8 «OnemMeHThl PU3UKU CocraB siiep atomoB. JleexT Macchl v SHEPTUs CBSI3U sAIpa. 3a-

ATOMHOTO s[Apa U 3JIC-
MCHTAapPHBIX YaCTHUII».

KOH paanoakTUBHOTO pacnasna. [IpaBuno cmenienus. OCHOBHbBIE
TUTBI IAEPHBIX peakuuil. [lemnas saepHas peakuus. Tepmosiep-

HBIC pCaKIIUU. 9H€MCHTapHI:Ie YaCTHUIIHI.




5.4. IlpakTH4YecKHe 3aHATHS He MPeTyCMOTPEHbI

Taoauma 6
Ne | HaumeHoBaHue pa3- HaumeHoBaHue J1a00paTOPHBIX padoT
n/ Jaeaa JTUCIHUILTHHBI
n
6. CamocrosiTe/ibHbIE PAa00OTHI CTYJAEHTOB 10 AMCIUILINHE.
Ta6auma 7
Ne
/i Bomnpocsl 111 caMocTOATEIbHOM PadoThI

1 | I'panuiibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. Pu3ndecKuii MaaTHUK. [ MpoCKoIL.
Tepapie Tena. Mono u nosnukpuctaiibl. ®azossie nepexonst | u Il poga. Tunsl qusnexkTpu-
koB. [lonsipu3zanus 1U3JIeKTPUKOB.

2 | [Ina3ma u ee cBOMCTBA. Y CKOPUTENH 3apsDKEHHBIX YacTull. Tpancdopmaropsl. Buxpessie
TOKU (TOKU PyKO0). DeppoMarHeTUKH U UX CBOMCTBA. YJIbTPa3BYK U €0 NPUMEHEHUsI. DHEp-
TUSl U UMITYJIBC JIEKTPOMArHUTHBIX BOJIH.

3 | Audpaknus Ha MpocTpaHCTBEHHOH perietke. @opmyna Bynbda- Bparos. [Tonstue o rosmo-
rpaduun. MckyccrBennast ontuueckas anuzorpomnus. Dotosddexr. [Ipumenenne hotoad-
dekTa.

4 | OnTuueckre KBaHTOBbIE FEHEPATOPBL. TepMO3IIEKTpUUECKHE ABJICHUS U UX TpuMeHeHus. [1o-
HATHUE O s7epHOM sHepreTuke. [Ipobiema ynpasisieMbIXx TepMosaepHbIX peakiuil. Kinaccu-
(duKanys MeMEHTapHbIX YaCTHII.

Yu4eGHO-MeTOIMYeCKOe o0ecneyeHUe /sl CAMOCTOATeIbHOM padoThl.

1. CasenseB 1.B. Kypc obmeit pusuku. M.: Actpena, 2006 K. 1-5.

2. letnad A.A., SABopckuii .M. Kypc ¢pusuku. M.: Academa, 2005.

1. Tpodumona T.HU. Kypc pusuxu. M.: Academa, 2007.

2. Muxaiinos B.K. u ap. Kone6anus. Bonusl. Ontuka. M.: MI'CVY, 2009.

4. Xanxues P.P., Ucpaunosa JI.W., Kpatkuii kypc nekuuit no ¢usuke vacte 1,11. [THTY,
2014.200 c.

7. OnleHO4YHBIE CPEACTBA.
7.1. Bonnpocsl K py0e:KHbIM aTTeCTalusM.

2 cemecmp

Bonpocul k 1 pydescuon ammecmayuu.

1. Tlpenmer gu3suku, ero coaepxkanue u ueian. CBsa3b GU3MKHU C IPYTUMH TUCHUIUTMHAMU.

2. Cucrema otcyeta. TpaekTopus, JUIMHA ITyTH U IEPEMEILICHHE MaTepUalibHON Touku. Cpen-
HSI CKOPOCTh M CPE/IHEE YCKOPEHHE Teda.

3. AOcomoTHO TBepAoe Tejo. BpamaTtenbHoe qBukKeHHE. YTI0Bas CKOPOCTh U YCKOPEHUE MpU
BpalaTeIbHOM JIBUKEHUH (€]1. U3MEPEHNUs).

4. MWueptHOCTh. Macca, cuna. mnynbc Tena (ea. usmepenus). 3akonsl Hpl0TOHa B MEXaHUKe.

5. Mexanuueckas cuctema Teil. 3aKOH COXPaHEHUs UMITYJIbca. 3aKOH JBMKEHUS LIEHTPa Macc.

6. Pabora n mexanuyeckas sHeprusi. Kunernueckas u noteHuuansHas sHeprus. [lonnas me-
XaHUUeCcKas SHEprus (e1. U3MEPEHN).

7. 3aKoH COXpaHEHUS U MPEBpaAIllCHUs SHEeprun. Paccessnue sHepruu.

8. HampspkeHHOCTH M MoTeHUnan noiisa tarorenus. Cuna tspkectu. Bec tena.



9. VYnaap aGconoTHO ynpyrux u Heynpyrux tei. Jluaus ynapa. CKOpocTH Tel mociie yuapa.

10. MowmenT unepuuu tena. Teopema llteitnepa. Kunerndeckas sHeprus npu BpamaTeIbHOM
JIBHKCHUU.

11. YpaBHeHHE TMHAMUKHU BPAIATENbHOTO ABUKEHUSA. MOMEHT CUJIbI U €r0 CBSI3b C YIVIOBBIM
YCKOpPEHHUEM (€]1. U3MEPEHHUS).

12. MomeHT uminynbca. 3aKOH COXpaHEHHsSI MOMEHTA UMITYJIbCA.

13. CrarucTuyeckuii U TepMOAMHAMUYECKUI METOIbI HCClieioBaHu. TepmMoguHaMuiecKast Cu-
CTE€Ma U TEPMOJIMHAMUYECKUI MPOoLIecC.

Oo6pa3en ousteTa

Bapuant Nel
l. Cucrema otcuera. Tpaekropus, [IIMHA MYTH U MEPEMELIEHUE MaTEPUATbHOW TOUYKH.
CpenHsist CKOpOCTb U CpEHEE YCKOPEHUE Tea.
2. MowmenT nnepuuu tena. Teopema IlTelinepa.
3. Beruuciuth paboty, coBepiiaeMyro Ha yTH s = 12 M CuiI0i, paBHOMEPHO BO3pacTaroIei

C IPOMJIEHHBIM paccTosiHuEM, eciau B Havyasie nyTu cwia F(0) = 10 H, B konue nytu F(s) = 46 H.

Bonpocul ko 2 pybesicnoii ammecmayuu.

1. WneanbHslii ra3 u ero cpoiictBa. OcHoBHoe ypaBHenue MKT uneansHoro rasa.

2. Cpenusst KHHETHYECKAsl YHEPTUS MOJIEKYJI ra3a. 3aKkoH MakcBesia Jij1sl pacipeeieHus: Mo-
JIEKYJI Ta3a 110 CKOPOCTSIM U SHEPTUsIM.

3. H3orepmuueckuii, 1300apHBI U U30XOPHBIN Mpouecchl. 3akoHbl boiins — Mapuotra, ['eit —
JIroccaka u [lapns.

4. TlepBoe Hauaao TepMOAMHAMHKH. TermmooOMeH.

5. IlpumeHeHue nepBOro Hayansa TEPMOJIUHAMUKY K u3onpoueccaM. Gusnyeckuii cMbICI ra3o-
BOU IOCTOSIHHOM.

6. OmneiTHOe 00ocHOBaHue MKT. bpoyHoBckoe nsmxenue. OnsiT Lltepna. IlocTosnHas ABo-
razipo.

7. bapomerpuueckas dopmyna. Pacnpenenenue bonbiimMana ajisi BHEUTHEr0 MOTEHIIMATIBLHOTO
OIS

8. Cpemnee 9nCIIO CTOIKHOBEHUM U CPEIHSIS JUTMHA CBOOOIHOTO ITpobOera MoJieKy raza. Yucio
JlommuaTa (BenrunHA U €. U3MEPEHHUS).

9. SIBnenus nepeHoca B TEpPMOJUHAMUYECKH HEPABHOBECHBIX cUcTeMax. 3akoHbl Duka, Dypbe
u HeroroHa.

10. DuTponus uneansHoro rasa. [Ipusenennoe konuuectso Termnotsl. HepaBencrso Kiaysuyca.

11. Bropoe nauaso tepmonnHamuku. [IpuHnmn aevictBus teroBoro asurarens. [ukin Kapao
u ero KIIJI.

12. VYpasuenue Ban-nep-Baanbsca 115 COCTOSIHUS pealibHOTO Ta3a. BHyTpeHHee JaBiieHue rasa.

13. Ananu3 ypaBHeHus Ban-nep-Baansca. Kputnueckoe cocrosiHue raza. Kpurnueckoe nasie-
HUE U KPUTHUYECKAs TEMIIepaTypa.

14. BHyTpeHHsI SHEpIUs peajbHOro rasa.

15. XapaktepucTuka KMIKOT0 COCTOSIHUA. Painyc MOJIEKyIsipHOTO AEUCTBUSI.

16. TloBepxHocTHas 3HEprus kuakoctu. [loBepxHOoCcTHO-akTHBHBIE BemiecTBa (ITAB).

17. JlaBneHue moj M30THYTOM MOBEPXHOCTHIO XKUAKOCTU. KprBH3HA MOBEPXHOCTH KUJIKOCTH.
®opwmyia Jlamnaca.

18. SBnenus cmaumBanus. KpaeBoii yron. CMaduBaromme 1 HECMadyruBarOIINE KUIKOCTH.

19. Tsepasbie Tena. MOHOKPHUCTAIUIBI U MMOJUKPUCTAIIIBI. AHU30TPOITHOCTD.

20. TennoemkocTbh TBepAbIX Ted. 3aKoH Jlrosonra u [1tu.



Oo0pasen 0usteTa
Bapuant Nel
1. UneanbHbliii ra3 u ero cpoiictBa. OcHoBHoe ypaBHeHue MKT uneansHoro rasa.
2. Ananu3s ypaBuenus Ban nep Baanbca aiia coctostHust peasibHOTo ra3a. BHyTpeHHee J1aBlieHHe
rasa.
3. Kakyro TeMmepaTypy UMeeT Macca rasa m=_22 a3oTa, 3aHAMaromero ooseM V=820 cy’ npu
nasiaeauu P=0,2 MIla?

3 cemecmp.
Bonpocwt 1 pydesxcnoii ammecmayuu.
1. 3akoH coxpaHEHHUs >JIEKTpUUYECKOro 3apsiaa. [I[poBOJHUKH, MOTYNPOBOAHUKUA U JAUDIICK-

TPHKH.

2. Toueunslii 3apsn. 3akoH Kynona. DnexkrTpuueckas oCTOSHHAS.

3. DnektpocTtaTudeckoe mnoje. HanpsskeHHOCTh 3J€KTPOCTaTHUECKOTO MOJIS.

4. Teopema ['aycca amnst 3I€KTPOCTATUYECKOTO MOJISI B BAKyyMeE.

5. Ilpumenenue TeopeMsl ['aycca k pacyeTy HEKOTOPBIX 3JIEKTPOCTATUYECKHX IOJICH B BaKy-
yMe.

6. IIpoBOIHUKH B 3IEKTPOCTATHUECKOM IOJ€. DIEKTPOCTATUUECKAsT MHTYKIHSI.

7. OnexkTpuyeckas €MKOCTb YEAMHEHHOI'O INPOBOJHHKA (€4. U3MEPEHHUsI). DIIEKTPOEMKOCTh
miapa.

8. Konnencaropsl. [lapanienbHoe u nociae10BaTeIbHOE COEAMHEHUE KOHIEHCATOPOB.

9. DOnexkTpuyecKuil TOK, CHJIa U IJIOTHOCTh TOKA (€. u3MepeHus). Tok IpoBOAMMOCTH U KOH-
BEKIIMOHHBIH TOK.

10. 3akon Oma. ConpoTHBIEHHE TPOBOJHUKOB. DIIEKTPUUECKOE CONIPOTUBIICHUE U 3JIEKTpUYE-
CKasi IPOBOAMMOCTh POBOJIHUKA (€/1. UBMEPEHHUS).

11. Pabora u mouHOCTh ToKa. 3akoH [xoyns — JleHua. Y aenpHas TeruioBas MOIIHOCTh TOKa
(exn. u3mepeHus).

12. 3akon OMa jy1st HEOJJHOPOIHOTO yYacTKa e . DJIEKTPOABIKYIIAs cuiia (€/1. U3MEPEHHUS).

13. IlpaBuna Kupxroda 11t pa3BeTBIEHHBIX 3JIEKTPUUECKUX LEei.

Oo0pa3zen Ousera
Bapuant Nel
1. Toueunsiit 3apsia. 3akoH KynoHna. DiekTpudeckasi HOCTOSIHHASL.
2. Kongencaropsl. [TapannensHoe U OCiIe10BaTeNbHOE COEINHEHNE KOHAEHCATOPOB.
3. Bo cKOibKO pa3 cwila TpPaBUTALMOHHOTO NPUTSHKEHHUS MEXAY JIBYMS IPOTOHAMU MEHbILE
CHJIBI X KYJIOHOBCKOT'O OTTaJIKMBaHUsI? 3apsii MPOTOHA PaBEeH MO MOAYIIIO U TPOTUBOIOJIOKEH IO 3HAKY
3apsily JIEKTPOHA.

Bonpocul 2 pybexncnoii ammecmayuu.

1. DneMeHTapHas KjiacCU4ecKas TEOpHUs JIEKTPOIPOBOJIHOCTH METAIIOB. CpeqHss CKOPOCTh
TETJIOBOTO JABUKEHUS 3JIEKTPOHOB.

2. Pabota BbIXOJa AJIEKTPOHOB U3 MeTauia. [[0BepXHOCTHBIN CKAa4OK MOTEHIHaNa (€1 u3Me-
peHus).

3. DMHCCHOHHBIC SIBJICHUS M WX NMPUMEHEHHe. BonbrammnepHast xapakTeprucTHKa BaKyyMHOTO
JNOJAa. 3aKOH «TPEX BTOPBIX)».

4. HWonwmzamus razoB. HecaMoCTOSITENbHBIN Ta30BBIA pa3psia. DHEPrUsi HOHU3ANH (€. U3Me-
peHus).



5. CamocTosTenbHbII Ta30BbIi pa3psaa. YaapHas u GOTOHHAS MOHU3ANMS. TICIOMNA, HCKPO-
BOI, TyTOBOUW M KOPOHHBIN pa3ps/l.

6. Ilna3ma u ee cBoiicTBa. BeicokoTemnepaTypHas U ra3opaspsaHas miasma. CTeneHp HOHU-
3alMH IIJ1a3MBl.

7. MarauTtHoe noJie. MTHAyKUMs 1 HanpsSyKEHHOCTh MArHUTHOTO 1OJIs1. MarHuTHas nOCTOSTHHAS
(BeJIMUMHA U €]]. U3MEPEHU).

8. 3akon buo — Casapa — Jlannaca gyt MarauTHOTO 110s1s. [lose nmpsiMoro Toka v 1nojie Kpyro-
BOI'O TOKA.

9. 3akon Amnepa. B3anmonelicTBue napamielbHbIX TOKOB. [IpaBuiio neBoii pyku.

10. JleiicTBUEe MarHMTHOIO MOJIs HA IBWKYIMiics 3apsa. Cuna Jlopenna. @opmyna Jlopenna.

11. SIBnenue snexTpomMaruuTHOM MHAYKIMHU. OnbiTel @apanes. MHAYKIMOHHBIN TOK.

12. 3axon snexkrpoMarautHoi unaykuun dapanes. [Ipasumno Jlenna.

13. MuaykTUBHOCTH KOHTYpA (€. u3Mepenust). MuaykTuBHOCTE cosieHouaa. CaMOMHAYKITHSI.

14. lmaMarHuTHBINA U TapaMarHuTHBIN 3¢ dekt. [lnamarneTuku u mapaMarHeTUKH.

15. HamarunueHHoCTh. MarHuTHo€ 1osie B BelECTBE. MarHuTHas BOCIPUUMYHUBOCTh BEIlle-
CTBa.

16. deppomarneTriku U ux cBoicTBa. Touka Kropu. MarHuTHbIN ructepe3uc. MarHuTOCTpUK-
LY.

17. Hpunuun npeiictBust Tpanchopmatopa. Koapdumment tpancopmanuu. [loBsimaronme u
MTOHIDKAIOIIUE TPAHCHOPMATOPBHI.

Oo0pa3zen ousera
Bapuant Nel
1. PaGoTa BbIXO/a 3JIEKTPOHOB M3 MeTasuia. [IOBepXHOCTHBINM CKavYOK IMOTEHIIHANA (€1I. U3M.).
2. 3aKoH 3neKkTpoMarHuTHOM nHAyKuuu Papanes. [Ipasuino Jlenua.
3. Meansiii map paaunycom R=0,5 cm nomemieHn B Macio. [lnorocts macna p,=0,8-1 0P ke/n’.
Haiitu 3apsin mapa, ecau B OJHOPOJHOM 3JIEKTPUUECKOM I0JI€ IIap OKA3aJiCs B3BELIEHHBIM B Macle.
DNEeKTpUYECKOe T0JIe HAMIPABIEHO BEPTUKAIHLHO BBEPX U €r0 HAMPSHKEHHOCTh E=3,6 MB/m

7.2. Bonipockl K 3K3aMeHaM

Bonpocwt k 3auemy 2 cemecmpa

1. Bropoii 3axkoH HeroTona. Mexannueckue cuibl. [IpuMepsl u cBoiicTBa MEXaHUYECKUX CUI:
CHJIa TSDKECTU U BEC, CHJIa YIPYTOCTH, CHUJIa TPEHUS, CUJIa COTPOTUBIICHUSI CPEIBI.

2. JIBWKEHUE Tena B CPENE C CONPOTUBIIEHUEM: YPaBHEHHUSI ABHKEHUS, unciio PeliHonbaca, Ko-
3¢ (HULIMEHT CONTPOTUBICHHUS.

3. 3aKkoH BCEMHUPHOro TAroreHus. 3akoHbl Kemnepa. ['paBuTalinoHHBIE CHTIBI.

4. 3akoH coxpaHeHud umimyibca. [{lenTp macc.

5. 3aKOH COXpaHEHUs YHEPTHUH.

6. KuHnernueckas sHeprus Bpalarouerocs Tena.

7. MOMEHT UMIYJIbCa, MOMEHT CUJIbl. 3aKOH COXPAHEHUsI MOMEHTA UMIyJbca. CBsA3b 3aKOHOB
COXPAHEHHUS C CUMMETPHUEIN CUCTEMBI.

8. MowmeHT uHepuuu.

9. HeunepuuanbHble cucteMsl oTcueTa. CHIIbI HHEPLUH.

10. Omnmcanue nBvxeHus Teil. TpaekTopus, nepeMenieHue U IPOHJECHHBIN ITyTh.

11. OcHoBHBIE 3(]QEKTh TEOPUH OTHOCUTEIBHOCTH: 3aMEIJICHHE BpPEMEHHU, COKpalleHHEe
JUIMHBI, OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTU COOBITHH.

12. IlotenuuanbHas sHeprus. [loTeHImanpsHOE OJIe CUIl.

13. IIpeobpazoBanus ["anunes u Jlopenna.



14.
15.
16.

[Tpuniun unepiuu [Nanunes. MHepunaibHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH [anumnes.
IIpuHnun sxkBuBaneHTHOCTH Macc. [loreHnnan rpaBuranvonHoro noss. Ilepsas u Bropas

KOCMHUUYCCKHE CKOPOCTH.

17.
18.
19.
SHEPTUH.
20.
21.
22.
23.
24,

Pabora u sneprus. Kunernueckast sHeprusi. MomHoCTb.
Pabota ujeanbHOTo ra3a B pa3IMdHbIX IIPOIEccax.
PensaTuBHCTCKIE BBIpaOKEHUS AJIs1 UMITYJIbCA U KUHETUYECKOW SHEPrMH. B3aMOCBsI3b Macchl 1

Cuna Kopuosnuca.

CKopocTh, YyCKOpEHHUE.

Cnoxenue ckopocreit B CTO.

Teopema Illteiinepa.

VYTI0BbIE CKOPOCTh M YCKOPEHHUE U UX CBS3b C COOTBETCTBYIOIIUMH JIMHEHHBIMHU XapaKTe-

PUCTUKAMMU.

25.

YPaBHeHI/IC JUHAMHUKH BpallaTCJIbHOI'O ABWIKCHHUSA TBEPAOro TCjIa OTHOCHUTCIBHO HCIIO-

JIBUKHOU OCH.

26.
27.
28.
29.
30.
31.

VYpaBHEHHE HENPEPHIBHOCTH.

VYcioBus paBHOBECHSI MEXaHUYECKON CUCTEMBI.

LenTpobexHas cuina.

DneMeHThl MEXaHUKU ynpyrux tei. 3akoH [lackans. 3akon Apxumena.

VYpaBHenue beprymn.

3akoH MakcBesia Ui pacrpeesieHus MOJIEKYJ HI€abHOTO ra3a Mo CKOPOCTSAM H JHEp-

T'MAM TCIIJIOBOI'O IBMOXKCHUA.

32.
33.

N3otepmuueckuit, n1300apHBIA U H30XOPHBIH Mpoliecchl. AaradaTHBIN mpoiecc.
N3orepmbl Ban-aep-Baanbca. Kunkas u razoobpasnas ¢asel. Haceimennsiii map. Kpuru-

qyeckas TeMmIeparypa.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.
nepeHoca.
47.
48.
49.
MOIITHOCTH.
50.
51.
52.
53.

KonnuecTBo Teminotel. TemoemMKocTs.

Kpyrossre nmponeccst n KIIJ[ Termnoseix MmamuH. [{ukin Kapho.
MonekynsipHO-KUHETHUECKOE TOJIKOBaHHE a0COTIOTHOW TeMIEPATYPHI.

OmneiT Maiikenscona - Mopiu.

Omneit llTepHa mo npoBepke pacnpezeneHus Makcsea.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJI€aTbHBIX T'a30B.

[lepBoe HavasI0 TEPMOJUHAMHUKHU.

Pabota uaeansHOro raza B pa3iMyHBIX MPOIECCaX.

Pacnpenenenne Makcseiia-bosnbimana.

CpenHue sHEpruM KBaHTOBBIX OCHUILIATOPA U pOTATOPA.

YpaBuenue Ban-nep-Baanbca a1t peajibHbIX ra3oB.

Uwucno creneneit cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUN 110 CTETIEHSIM CBOOO/IBI.
SIBnenus nepeHoca B TEPMOAMHAMUYECKH HEOTHOPOJHBIX cucTeMax. Kunetnueckas reopust

AnmabaTHBIH mporiecc.
BpoyHOBCKOE MBUKEHUE.
Buytpenne obparumas TerioBasi MalinHa, ontumMusupoBanHas He o KI1JI, a mo BexogHOM

Bropoe Havano tepMogHAMUKN. DHTPONUS U €€ CTATUCTUYECKUI CMBICI.
BeiBon ypaBHenus Kianeiipona - Menaeneena.

JIBUraTens BHYTPEHHETO CTOPAHUS.

Juddyszus. TermmonpoBoIHOCTb.



54. TloTok BeKTOpa HAMPsHKEHHOCTH dJIeKTprudeckoro noss. Teopema Octporpaackoro-I'aycca
JUTSL HAITPSIKEHHOCTH 3JIEKTPUYECKOro 1oJist B Bakyyme. [Ipumenenuns reopembl Octporpaackoro-I'aycca
K pacyeTy MoJjiei 3apsiKeHHBIX Tel.

55. Ipasuna Kupxroda u npocteiiniie npuMepsl pacdera pa3BeTBICHHBIX IEKTPUUECKUX Lie-
Tei.

56. Ilpumenenus reopembl Octporpaackoro-I'aycca k pacueTy mnosuei 3apsyKeHHbIX TeJl.

57. Ilpumepsl pacyeTa MOTEHUHUATIOB AJI HEKOTOPBIX 3apSKEHHBIX TEJl.

58. IIpoBOJHMKH B JEKTPUYECKOM Ioje. Pacnipenenenue 3apsioB B MPOBOJHUKAX. DJIEKTPO-
€MKOCTbh YEJMHEHHOTO TIPOBOAHUKA (Chephl).

59. ConpoTuBieHHE U TPOBOAUMOCTh. 3aKoH OMa JjIsi OHOPOIHOIO YYaCTKa JMHEUHOW 1IETH.
Huddepenunansuas popma 3akona Oma.

60. CtopoHHHME CHIIBI B LIEMU AIEKTPUUECKOTO TOKA. DIEKTPOJIBIKYIIIAs CHIIA.

61. TemoBoe neiicTBue Toka. Pabota 1 MOITHOCTH 31eKTpHUecKoro Toka. Jupdepenuansuas
¢dopma 3akoHa J[xxoyns-Jlenna.

62. Hocurenu Toka B mpoBojHuke. Kiiaccuueckas 35eKTpoHHas TeOpus METauioB. BbIBObI 3a-
koHOB Oma u [Ixoyns-JIeHna u3 kaaccuyeckoi Teopun MeTauioB. 3akoH Bunemana-®panna

63. Lupkymnsmus BeKTOpa HaNpsHXKEHHOCTH 3JieKTpoctatudeckoro mnous. [lorenuuman. PaGora
CHWJI TIOJIS1 IO TIEPEMELLEHHUIO 3apsija.

64. DnexkTpuYecKHil TOK. 3aKOH COXpaHEHUs JICKTPUUECKOTo 3apsana. Cuiia ToKa, BEKTOp IUIOT-
HOCTH TOKa.

65. DOnextpuueckoe nosie B Beuiectse. [udnexkrpuku. HanpsykeHHOCTD 31EKTpUYECKOro Mois B
BeulecTse. JludnexkTpuueckasi IpOHULIAEMOCTb CPEJIbI.

66. Ilone qunoiis, 3JIEKTPUUECKUI TUIIOIbHBIA MOMEHT. [lonspu3anus 1U3IEKTPUKOB, €€ pa3-
JINYHBIE THUIIBI.

67. Ilonstue nossa. HanpspkeHHOCTD AieKTpUUecKoro noisi. HanpsykeHHOCTh 3JIEKTpUYECKOro
MOJIsl TOYEUHOro 3apsiaa. [IpuHuun cynepno3uiuu nosjeu.

68. IlocnenoBaTesbHOE U APAIIIEIIBHOE COEAMHEHUE ITPOBOJHUKOB.

69. Ilorennuan. Pa3HOCTh MOTEHIMAIOB U HAIIPSIKEHHE.

70. BexTop 351eKTpUUeCKOro CMEIeHUs. DIEKTPOCTaTUKA TUIIEKTPUKOB. Teopema Octporpa-
ckoro-I'aycca jJig BEKTOpa 3J1€KTPUUECKOTO CMEILEHUS.

71. Buxpesoe anekTpuueckoe noyie. Tok cMmeneHus. Y paBHeHus: Makcseia.

72. BuxpeBo# xapakTep MarHUTHOTro noJjsi. CBs3b 3JIEKTPUUECKOT0 U MAarHUTHOTO MOJEH, TIpe-
oOpa3zoBanus JlopeHnia A 31eKTPOMAarHUTHOTO TOJIS.

73. 3akon OMa 1Jisi HEOJHOPOJHOTO YYacTKa LETH U JIsl 3aMKHYTOW LIETIH.

74. KoHJeHcaTopbl U X COeAUHEHNs. EMKOCTB CHCTEMBI TPOBOIHUKOB HA MPUMEpax MI0CKOro,
UMIMHIIPUYECKOTO U cPeprudeckoro KOHIEHCATOPOB.

75. KOHTYp ¢ TOKOM B MarHuTHOM TIOJIE.

76. MarnuTHas UHIYKIMS B BenlecTse. J{ua-, napa- u peppomarueruku. Bekrop HamaranumBa-
HUs. MarHuTHas NpOHUIIAEMOCTh. fIBJIeHNE THCTEpe3uca.

77. MarnutHas unaykuus. Cuna Jlopenna. /[Buxenue 3apsiia B OJHOPOJHOM MarHUTHOM IIOJI€.
Y ckopuTenu 3apsKEHHBIX YacTHII.

78. MarnuTHOe noJe ABuXKylierocs 3apsaa. 3akoH buo-Casapa-Jlamuaca. Beruncnenne naayx-
AU NPSAMOJIMHEHHOTO MPOBOAHUKA C TOKOM.

79. MarauTHoOE 10Jie Ha OCH KpyroBOro Toka. MarHMTHOE M0Jie COJICHOU1A.

80. IToTtok BekTOpa MarHMUTHOM MHAYKIMU. Teopema OcTporpaackoro-I'aycca 1ist MArHUTHOTO
noJis. Pabora o nepeMenieHuio NpoBOIHNKA ¢ TOKOM U KOHTYpa B MarHUTHOM TIOJI€.

81. DnextpoaBuwxkymas cuia HHAYKIUK. 3akoH Papazes. [Ipasuno Jlenna. 9J1C nHaykunm kak
CJIE/ICTBHE 3aKOHA COXPAHEHHUSI SHEPTUH.



82. DnemeHTapHbIN ANeKTpuuecKkuii 3apsia. 3akoH KynoHa. 3akoH coXpaHEHHUs SJIEKTPUIECKOTO
3apsna.

83. DHeprus 3apsija B aeKTpocTaTuueckoM mnose. [lorenunan noss. DKBUNOTEHIMAIbHBIE T10-
BepxHOCTH. CBsA3b BEKTOpA HAPSHKEHHOCTH U MOTEHIMaa MOJIs.

84. DHeprus 3MeKTpocTaTUIecKoro moiist. O0beMHas INIOTHOCTh YHEPTHH.

85. Dddekr Xomna. 3akoH Ammepa.

86. SBnenne camonHIyKuu. MHIYKTUBHOCTh. UHIYKTUBHOCTD COJICHOM/IA.

87. Tokwu 3ambIkaHus U pa3Mbikanus. [loctosinHas Bpemenu RL-1ienoyku. DHeprus MarHuTHOTO
TOJISl.

OBPA3EIl BUJETA
MUWHHCTEPCTBO HAYK M BBICIIEI'O OBPA30OBAHUSI 1 HAYKH POCCUHCKON
®EJEPAIIMA IT'POSHEHCKHWHN I'OCYJIAPCTBEHHBIA HE®TAHON TEXHUYECKUM
YHUBEPCUTET
uM. akagemuka M. JI. MIILJIHOHIIIUKOBA
BUJIET Ne 1
aucuurHa: «duznkay

1. MarnuTtHOe noje aBxKylierocs 3apsaa. 3akon buo-Casapa-Jlannaca. Beruncinenue nHayk-
LUU NPAMOJIMHEIHOTO MPOBOJAHUKA C TOKOM.

2. MarnuTHOE 1oJie Ha OCH KpYroBOro Toka. MarHuTHoOE 110Jj1€ COJIEHOUIA.

3. TIlortok BekTopa MarHuTHOM MHAYKIMH. Teopema Octporpackoro-I'aycca st MArHUTHOTO
noJis. PaGoTa 1o mepeMenieHuio MpoBOIHNKA ¢ TOKOM U KOHTYpa B MAarHUTHOM TIOJIE.

3aBenyrouuii kapeapoit «duszuka» VYcnaxues P.T.

Bonpocui k 3x3ameny 3 cemecmpa

1. IIpomosnbHbIE U MONEPEUHBIE BOIHBI B YIIPYrol cpenie. 'apMoHnUYeCcKue BOJIHBL. Y paBHEHHE
Oeryl1ei BOJHEI.

2. OcHOBHbIE 3aKOHBI TeoMeTpruyecKoil onTuku. Ilnockoe 3epkaio.
Cdepuueckue 3epkana. YpaBHeHUE CHEPUISCKUX 3€pPKal.
JInn3zel. ToHKas nMH3a. YpaBHEHUE TOHKOM JIMH3BI.
DOHepreTuyeckre U GOTOMETPUYECKHE BETUYMHbI
JIMH3a KaK 3JIeMEeHT OCYIIeCTBIIAoas npeodpazoBanus Pypbe.
JudpakumonHoe o0pa3oBaHre N300pakeHUM JTHUH30H.
[TpoctpancTBeHHas punbTpanus nzodpaxenuii. I'onorpadus
9. Judpakuus Ha KPYTrJIOM OTBEPCTUH U HA JIUCKE

© NN kW

10. Ipunnun Ioirenca-Openens. 3oasr Openens. JAudpakinus OpeHens Ha KPYTJIOM OTBEP-
CTHH U JIUCKE.

11. Mudpakuus @payHrodepa Ha AUPPaKIIUNOHHON pelIeTKe.

12. Tudpakuus @payHrodepa Ha OJHOM LIeTH.

13. IuddepennuanbHoe BOIHOBOE ypaBHeHHE. DazoBas U IpyIoBast CKOPOCTH.

14. TuddepennmanpHoe ypaBHEHHE JIEKTPOMAarHUTHON BOJTHBI. OCHOBHBIE CBOMCTBA AJIEKTPO-
MarHUTHBIX BOJIH.

15. HNuddepennmnanbHoe ypaBHEHHE dJIEKTPOMArHUTHOW BOJTHBI. Da30Basi CKOPOCTh. DHEPTHsI
3JIEKTPOMAarHUTHBIX BOJIH. BekTop YMoBa-IloliHTHHTA.

16. EcrtecTBeHHBIN W OJISIPU30BAaHHBIN CBET. Bub! mossipusanum.

17. 3akon Mamtoca. J[BoitHoe nyuenpenomieHue. FMIcKkyccTBEHHAst OoNTHYECKask aHU30TPOIIHS.

18. NHTepdepeHninonHas KapTUHA OT IBYX KOT€PEHTHBIX HCTOYHUKOB.



19. UnTepdepeHtys B TOHKUX IUICHKAX.

20. Nnrtepdepennus cBeta. MTHTEeHCHBHOCTD CBETOBOM BOJIHBL. [Ipuniun cynepno3uruu. [Ipo-
CTPAHCTBEHHAsl 1 BPEMEHHAsI KOTEPEHTHOCTh. Y CJIOBUS MAaKCUMyMa U MUHUMYMa UHTEHCUBHOCTHU CBETA
IpY UHTEPPEPEHIINU BOJH OT ABYX KOTEPEHTHBIX UCTOYHUKOB.

21. IMonoce! paBHoii Tonmunbl. Konbiia HetoToHa.

22. Ilonspusanus cBeTa IpU OTPAKEHUH U IIpesioMiIeHnU. 3akoH bprocTepa.

23. Atom Bogopoja. ['maBHoe, opOUTaIbHOE M MATHUTHOE KBAaHTOBBIE YKclia. MarHuTHBIN MO-
MeHT aroma. KBaHTOBaHNE MOMEHTA UMITYJIbCA.

24. Artomuoe sapo. JlehekT Macchl u SHEPTHUs CBS3U Spa.

25. BaneHTHBIE 30HBI ¥ 30HbI TPOBOJAUMOCTH. MeTajuibl, JUAIEKTPUKU U IOJIYIPOBOJHUKH. Ju-
HaMHKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM peIIeTKE.

26. B3anMopelcTBHS M3IIydyeHHs C BEIIECTBOM. BrIHYXJIeHHOE H3iydeHune. BeiBo Gpopmyibl
M.Ilnanka no A.OUHIITEHHY.

27. Buemnwmii ¢porodddext u ero 3akoHbl. OmnbiTel CroneroBa. DOTOHBL. YpaBHEHHE DiiH-
mTeiHa 11 BHEIHero ¢orodddexra.

28. BonnoBas ¢yHKIHS U ee craTucTHueckuii cMbich. Obmee ypaBHenue [lpenunrepa. [Ipun-
LUII IPUYMHHOCTU B KBAHTOBON MEXaHUKE.

29. BeiBog u3 ¢popmynel [Inanka 3akonoB Buna u Ctedana-bonsimana.

30. 3akoHBI M3JIydeHHUsT a0COTIOTHO YEPHOro Tena. PacrpeneneHue 3HEPTUH B CIIEKTpe abCco-
JIIOTHO YEPHOTO Tea.

31. Umnynsc ¢porona. JlaBnenne cBera. KBaHTOBOE 1 BOTHOBOE OOBSCHEHHE JABIICHHS CBETA.

32. KBaHTOBaHME SHEPTUU U UMITYJIbCA YACTULIBI.

33. KBanToBas runoresa u popmyina [lnanka.

34. KBantoBas crarucruka ®epmu-/[upaka. KBaHnTtoBass Teopusi mpoBOAMMOCTH B METaslIE.
Yposens Pepmu.

35. Knaccuueckas 31aeKTpoHHast Teopus aucrepcuu. CBsi3b TUCIIEPCUU C TIOTJIOLIEHUEM.

36. KOHTaKT 31€KTPOHHOIO U JILIPOYHOTO MOIYITPOBOIHUKOB U €r0 BOJIbTAMIIEPHAS XapaKTEPH-
CTHKA.

37. KopnyckyaspHO-BOJIHOBOM TyaJlu3M CBOWMCTB BEIIECTBA U €r0 ONMBITHOE 000CHOBaHUE. [ 1-
note3a ae bpoitsisa. OnbITel 10 AUGPAKINUU SJIEKTPOHOB, aTOMHBIX U MOJIEKYJISIPHBIX ITYYKOB.

38. Omprt llTepna u I'epnaxa. Criun snexkTpoHa. CHIUHOBOE KBAHTOBOE YHCIIO.

39. TlonympoBoaHuKku. /[Ba THIa HOCUTENEH TOKA: SJIEKTPOHBI U AbIpKU. COOCTBEHHAs TTOBEPX-
HOCTb TIOJIYIIPOBOJHUKOB.

40. MMpunnun [Naynu u pacnpeneneHue 2IEKTPOHOB B aTOME 1O COCTOSHUSIM. Pu3ndeckoe 00b-
SICHEHHE NEPUOINIECKOM cucTemsl dsieMeHToB [[.M. Menneneesa.

41. TlpoxoxaeHue YacTHIl Yepe3 MOTEHITUATBHBIN Oapbep.

42. PamnoakTuBHOCTH. Anb(a-, OeTa- 1 TaMMa-u3TydeHUsI siiep. 3aKOHBI PaInO0aKTUBHOTO pac-
naja.

43. PacnpeneneHue 3J€KTPOHOB MO SHEPreTUYECKUM 30HAM. JHEPreTUYECKUE 30HbI B KPUCTAJI-
nax. Ypoenb @epmu. Biausinue TeMiiepaTypbl Ha pactpeesieHne 3JIEKTPOHOB MO COCTOSIHUSIM.

44. Paccesnue cBeta. 3akoH byrepa. PaneeBckoe paccesiHue.

45. CootHoeHue HeorpeeneHHocTei ['eiizendepra.

46. CranuonHapHble cocTosiHus. Y paBHenue Llpeaunrepa aist cralluOHAapHBIX COCTOSIHUM. J[BU-
KeHHe cBOOOIHOM yacTullbl. YacTuila B 0IHOMEPHOI NMPSIMOYTOJIbHONW MOTEHIINAILHON SIME.

47. 3akoH bonbpimaHa 1151 pacnpeAesieHus YaCTUL] BO BHEIIHEM OTEHIIHAIIBHOM MOJIE.

48. Teopwus atoma Bogopoxaa o H. bopy. CniekTpanbHbie cepuu aToMa BOJ0OpOa.

49. VYpaBHeHue DitHIITEHHA 17151 BHemTHEro GororddexTa.



50. XapakTepuCTUKH H3Ty4aTeJIbHOW M IMOTJIOMIATEIIbHOW CITOCOOHOCTH HArpeThiX Tej. 3aKOH
Credana-bonpimana.

51. Yactuna B OJHOMEPHON MPSIMOYTOJIbHOM NOTEHIMAIBHOM siMe. KBaHTOBaHME SHEPIrUU U UM-
IIyJIbCa YaCTULBL.

52. Dueprus u umnyibce (potoHa. JlaBneHne cBeTa.

53. DddexTrBHAL Macca HEKTPOHOB B KpUCTAJIIAX.

54. Snepubie peakiuu. [IpoGieMsl IepHON SHEPTETHKH.

55. Snepubie criibl. Me30oHbI. OOMEHHBIN XapaKTep SISPHBIX CHIL.

Oo6pa3en Oustera
MHHHUCTEPCTBO HAYK U BBICHIEI'O OBPA3SOBAHUS H HAYKH POCCUMCKOM
®EJEPAIIMA IT'POSHEHCKHWHN I'OCYJIAPCTBEHHBIA HE®TAHON TEXHUYECKUM
YHUBEPCUTET
uM. akagemuka M. JI. MUJUIMOHIIIMKOBA
ODK3AMEHALIMOHHBIM BUJIET Ne 1
JUCHUITIINHA. «Duszukay
1. Dueprus u ummnynsc ¢potoHa. JlaBneHue cBera.
2.9¢dexTuBHAs Macca 3JIEKTPOHOB B KpUCTAIIJIAX.
3. A nepubie peakiuu. [IpoGaemsbl a1epHOM SHEPTETUKHU.

3aBeayroniuii kadenpoit «Puznkar» Ycnaxues P.T.

7.3. Texkymmii KOHTPOJIb
OO6pa3zen; KOHTPOIBHON PabOThHI
KonTponbnas padora Nel

1. Touka ABMXKETCA IO OKPYKHOCTH pagnycoM R = 30 cM ¢ IOCTOSTHHBIM YTJIOBBIM YCKOPEHHEM
& OnpenenuTb TAaHTEHIIMAIBHOE YCKOPEHUE ¢ TOUKH, €CIIM U3BECTHO, UTO 3a BpeMmsi f = 4 ¢ OHa coBep-
1MIa TpU 060pOTa U B KOHIIE TPETHETO 060POTa €€ HOPMAILHOE YCKOPEHHE o= 2,7 M/c?.,

2. Hlap maccoit m; = 2 Kr CTaJIKUBAETCS C MOKOAIIMMCS IIapoM OOJIbIIeH Macchl U MPH 3TOM
tepser 40% kuHeTHueckoi sHeprun. OnpeaenuTb Maccy ma O0JIbLIEero mapa. Y 1ap CUUTaTh aOCOIIOTHO
YIIPYTUM, TIPSIMBIM, TIEHTPAIbHBIM.

3. Kakas pabota A 1oymKHa ObITH COBEPILICHA MPU MOIHATUH C 3€MJTH MaTEPUAJIOB JJIsI TOCTPONKH
LHWIMHIPUYECKOH TpyObl BbICOTOM /1 = 40 M, HapyXHbIM 1uaMeTpoM D = 3,0 M U BHYTPEHHUM JIUaMeET-
pom d = 2,0 M? I110THOCT MaTepHana p MpUHATH paBHol 2,8 - 10% kr/m’.

4. K xoHIIaM JIETKOH U HepacTsKUMOIN HUTH, IEpEKUHYTON uepe3 OJI0K, OJIBEIIEHbI TPY3bl Mac-
camu m; = 0,2 xkr u mz2 = 0,3 kxr. Bo ckoJbKO pa3 OTIMYAIOTCA CHUJIBI, AEUCTBYIONIME HA HUTh 1O 00e
CTOPOHBI OT 0JI0Ka, eciiu Macca Oioka m = 0,4 Kr, a €ro och JBMKETCS BEPTUKAIBHO BBEPX C YCKOPEHUEM
a =2 M/c*? CunamMu TpeHus U TIPOCKAIb3bIBAHMS HUTH 110 6JI0KY ITpeHeOpeyb.

5. OgHopoansii ctepkenb JHOU £ = 1,0 M 1 maccoit M = 0,7 Kr moJIBEIIeH Ha TOPU30HTATBHON
OCH, TIPOXOJIAIICH Yepe3 BEpXHUN KOHEIl CTEPKHs. B TOUKy, OTCTOSIIYIO OT OCH Ha %3 £, aOCOTIOTHO
YIOPYTo yaapser myis Maccoil m = 5 Kr, JeTsIas NeprneHIuKyIapHo CTepKHIo U ero ocu. [locne ynapa
cTepsKeHb OTKJIOHUIICS Ha yrol a = 60°. OnpenenuTh CKOpOCTh MyJIH.

6. Bo ckonbKo pa3 cpeaHsis MIIOTHOCTh 3€MHOIO BEIIECTBA OTIIMYAETCS OT CPEJHEHN MIIOTHOCTU
ayHHoro? IlpunaTe, uro paguyc R; 3emiu B 6 pa3 MEHbIIIE Beca Tejla Ha 3eMII€.



7.4. Onucanue moka3arejel M KpUTepHEB OLEHUMBAHHUS KOMIIETEHUMH HAa Pa3jIMYHbIX 3Tanax uxX (GoOpMHPOBAHUA, ONHCAHHME IIKAJbI
OLICHUBAHUS.
Tadanna 8
H_]'[a]-[p[pyeM],[e pe3yib- KpnTepnn OLlCHUBAHUSA PE3YJAbTATOB Oﬁy‘leHI/Iﬂ HauMeHnoBanue
TaTbl OCBOCHUSI KOMIIE- | nveHee 41 6asioB (He- |41-60 6asoB (yaoBJie- 61-80 6as10B 81-100 6a10B OLIEHO'THOI'0
TEHIHHU YIOBJIETBOPHUTEJIHHO) TBOPHUTEJIbHO) (xopomo) (oTJINYHO) cpeacrsa

OIIK-1. CnocobGeH uc

I10JIB30BAaTh ITOJIOXKCHH A, 3aKOHBI 1 METOJbI CCTCCTB

CHHBIX HAYK U MAaTCMATHUKU U PCIICHUA 3a1a1 HH)KCHGpHOﬁ JACATCIIBHOCTHU

3HaTh: OCHOBHBIC (U3MUC-

CKHe sIBJICHUs, (pyHITaMeH- CdopmupoBaHHbie, HO CO- CdopmupoBaHHbIC
TaJIbHBIC MOHATHUS U 3aKOHBI| DparMeHTapHble 3HaHus |  HemonHble 3HAaHUS  |[eprKalue OTAeIbHbIE POo- CHUCTEMaTHUYECKHUE
KJIaCCUYECKOI U COBpEMEH- Oesbl 3HAHUS 3HaHUS
HOM (DU3HKHU.
YMeTb: NpUMEHSTh MOJy-
YCHHBIC 3HAHUS 10 (QU3NKE
[pY U3yYCHUU APYTHX JIHC-
YMeHus NOoJHbIE, T0IyC-
HNUIIJIMH, BbIACIATH KOH- C(bOpMI/Ip()BaHHI)Ie
YactuuHble yMEHUSA Henonnsle ymenus KaloTcsl HEOOJIbIINE
KpeTHOe (PU3UYEcKoe Co- YMEHHS

nepKaHue B IPUKIAJHBIX
3ajadax MpodeccuoHanb-
HOW JIEATEIBHOCTH.

OLIUOKH

Biagers: COBPEMEHHOMN
Hay4HOU ammapaTypoi.

Yactuuaoe BJIaJACHUC
HaBBIKaMH

Hecucremaruueckoe
IMPUMCHCHUC HABbBIKOB

B cucremaruueckoM npu-
MCHCHHHU HABBIKOB OITYC-

KaroTCs TpoOeIIbl 3HAHUHN

YcneniHoe u cucreMaTh-
YECKOEe NPUMEHEHUE HaBbI-
KOB

DK3aMeH, PPOHTAJIbHBIHI
OIPOC, TEKYIIUH OIpoC,
nabopaTopHas padora,
MPAaKTUYECKHE 33/]a4H,
3aaHus 111 KOHTPOJIb-
HOU paboTHI.




8. OcoGenHoCTH peau3anny TUCHHUILINHBI 1J151 HHBAJIWI0B U JINI C OTPAHNYEHHBIMH BO3-
MOKHOCTSIMH 310POBbSI.

JJ1s OCyIIecTBICHNUS MPOLEAYP TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTecTa-
UK 00YYaIOIMIMXCs CO37aHbl (POHABI OLIEHOYHBIX CPEICTB, aAallTHPOBAHHBIC JJIS1 MHBAIUIOB U JIUIL C
OrpPaHMYCHHBIMH BO3MO)KHOCTSIMH 37I0POBBSI U TTO3BOJISIONINE OLEHUTh JOCTHKEHUE MU 3aIUIaHHPO-
BaHHBIX B OCHOBHON 00pa30oBaTeNbHON IMpOrpaMMe pe3ysbTaToB 00y4eHHUs U YpOBEHb C(OPMUPOBAH-
HOCTH BCEX KOMIIETEHIINH, 3asBJICHHBIX B 00pa30BaTebHOM nporpamMme. ®Gopma npoBeieHus TeKyIIen
aTTeCTAIlMX ISl CTYACHTOB-MHBAIM/IOB YCTAHABJINBACTCS C YYETOM MHAMBHUIYaIbHBIX ICUX0pu3nye-
CKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE, B (hopMe TeCTUPOBa-
HUS U T.0.). Ilpu TecTHpoBaHWU JUIS CIA0OBUISIIMX CTYACHTOB MCIOIB3YIOTCS (DPOHABI OLIEHOUHBIX
CpPEeACTB ¢ YKpYIMHEHHBIM mpudToM. Ha sK3aMeH nmpuriamaercs CornpoBOX AN, KOTOPBIN obecrie-
YMBAET TEXHUYECKOE COMPOBOXKICHUE CTYAeHTY. [Ipn He00X0AMMOCTH CTYICHTY-UHBAIHTY IPEIOCTAB-
JsIeTCsl IONOJHUTEIBbHOE BpeMs Ul TIOATOTOBKU OTBETa Ha dK3ameHe (wim 3adere). OOyqaromumecs ¢
OrpaHMYCHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI U 00YYaIOIINECS] HHBAIU/IBI 00ECIICUNBAIOTCS TIEYaTHBIMH
U JICKTPOHHBIMH 00pa30oBaTeIbHBIMU pecypcaMu (TIporpaMMsl, y4eOHbIe TOCOOUS ISl CAMOCTOSITENb-
HOHU paboTHI ¥ T.1.) B HopMax, aganTHPOBAHHBIX K OTPAaHHMYCHUSM HX 310pOBbsl U BOCIPUATHS MH(DOP-
MaIliu:

1) JUTs THBJTUIOB | JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- Aas cJenbIX: 3aJaHus JUIS BBIIOJIHEHUS HAa CEMHHApaxX MW TPAKTUYECKUX 3aHATHUAX
oopmisitoTest  penbedHO-TOueuHbIM ImpudTOM bpaiing wiam B BUAE SIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIEIHAIM3UPOBAHHBIM MPOIPAMMHBIM 00ECIEUCHUEM IS
CIIETIBIX, JIN0O 3a4NTHIBAIOTCS ACCHCTEHTOM; MICEMEHHBIE 3a[aHUs BBIIIOJIHAIOTCS Ha Oymare penbeHo-
ToyeyHbIM IpudToM bpaiind wim Ha KOMIBIOTEpE CO CHEHUATU3UPOBAHHBIM HPOTPAMMHBIM
o0ecrieueHHeM JUIsl CIENbIX JIMOO HAJWKTOBBIBAIOTCS ACCHCTEHTY; OOYYarOUIMMCS JUIS BBITOTHEHUS
3aJJaHus TP HEOOXOAMMOCTH TIPEIOCTABIISAETCS KOMIUIEKT TMCbMEHHBIX PUHAIJICKHOCTEH 1 Oymara
Ui THChMa  penbeHO-TOYeYHBIM MmpudTOM bpaiis, KOMIBIOTEp CO CIEeNUAIN3UPOBAHHBIM
MIPOTPaMMHBIM 00eCTIeYeHHEM IS CIIETIBIX;

- 1715 cJIA00BHAAIMX: 00€CTIeunBACTCs MHIUBHUIyalbHOE PABHOMEPHOE OCBEIIECHNE HE MEHEE
300 mrokc; oOy4aromMMCsl Ui BBINOJHEHMS 3aJaHUsl MPU HEOOXOTUMOCTH MPEIOCTaBIISETCS
YBEIMYMBAIOIIEEe YCTPOMCTBO; BO3MOXHO TaKXe HCIOJb30BaHUE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOICTB; 3aJlaHMsl U1 BBIMOJIHEHUS 3a/1JaHUI 0POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) U1 MTHBAJIUIOB U JIMIL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- VISl TJIYXUX U caadocablmammx: odecrneunBaeTcs HajlMuue 3BYKOYCUJIMBAIOIIEH ammapa-
TYpBI KOJUIEKTUBHOTO MOJ30BaHUS, TPU HEOOXOAUMOCTH 00yUarOIIUMCS TIPEIOCTABISAETCS 3BYKOYCH-
JMBAIONIAs ammnapaTypa WHIUBHIYAIBHOTO IOJIb30BaHUS; MPEIOCTABISAIOTCS YCIYTH CYpJONEepeBOI-
9HKa,

- VISl CJIENOTJIYXHX JIOITyCKAeTCs MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIEr0 YCIyrH TH(IOCYp-
JonepeBoIYrKa (MOMHUMO TPeOOBaHUH, BBITOIHIEMBIX COOTBETCTBEHHO IS CIETBIX U INIyXHUX);

3) IUISL JIAIL C TSDKEJBIMHM HapyIICHUSIMUA PEUH, TIYXHUX, cIa0O0CIBIIIAIIMX KU U CEMU-
Haphbl, IPOBOIUMBIE B YCTHOH (popme, MPOBOAATCS B MUCbMEHHOH (popme;
4) JUIs. UTHBAJINJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 370POBbs, HIMEIOIIMX Hapy-

LICHUS ONOPHO-ABUIaTEJIBHOIO aNIapara:
- JUIsl ML C HApYIICHUSIMHU OIOPHO-JBUTATEJIBHOTO amnmnapara, HapyIEeHUsMH JBUTaTEIbHbIX
(GyHKIUH BEpXHUX KOHEYHOCTEH MJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MMCbMEHHbIE 3a/IaHUS BbI-



MOJIHAKOTCA Ha KOMIIBIOTCPE CO CIICHIUATIM3UPOBAHHBIM TPOTPAMMHBIM 066CH€‘-I€HI/I€M HWIJIN HAAUKTOBBI-
BAIOTCS aCCHCTEHTY; BBITIOJHEHUE 3a/1aHUH (TECTOB, KOHTPOJIBHBIX paboT), TPOBOAMMbBIE B TUCHMEHHON
dbopMe, MPOBOAATCS B YCTHOM hopMe IyTeM OIpoca, 6ece bl ¢ 00 ydaromumMcsl.

9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

1. Brnagumupor 10.C. OcnoBanus ¢usuku [DnexktponHsid pecypc]/ Bmagumupos FO.C.-
DneKTpoH, TeKCTOBbIe HaHHbIC.- MockBa: BUHOM. Jlaboparopus 3nanwmii, 2015.- 456 c.- Pexum no-
cryna: http://www.iprbookshop.ru/6481 .html.- 9bC «IPRbooks»

2. ®onan JI.M. CoBpemeHnHas (hu3HMKa U TEXHUKA [Tl CTYJACHTOB [ DJIEKTPOHHBIN pecypc]/
®onan JI.M., lludpunosua B.1., bepman I'.I1.- DnekTpoH, TekcToBbIC JaHHBIE.- MOCKBa, VkeBck: Pe-

TyJsIpHas U XaoTH4YecKas AMHAMUKa, V>KeBCKMI MHCTUTYT KOMIIBIOTEPHBIX HccienoBanui, 2011.- 144
c.- Pexxum nocryna: http://www.iprbookshop.ru/16628.html.- 9BC «IPRbooks»

3. Kyp6auep 10.®D. ®dusnka [DnexkTpoHHBIN pecypc]: yueoHoe mocodue/ Kypoaues H0.D.-
DNeKTpOH, TeKCTOBbIe JaHHbIE. - MockBa: EBpasuiickuil OTKpbIThIM HHCTUTYT, 2011. - 216 c. Pexxum
nocryna: http://www.iprbookshop.rU/11106.html. - 3BC «IPRbooks»

4. PacroBa H.A. ®usuka. MonexynspHas ¢usnka [DIEeKTpOHHBIN pecypc]: yuebHoe moco-

6ue/ PactoBa H.A.- DiexTpoH, TeKCTOBBIC JaHHBIC.- Bonrorpaa: Bonrorpanackuit nHCTHTYT OHM3HECa,
Bysosckoe o6pazoBanue, 2011.- 42 c.- Pexum noctymna: http:// www.iprbookshop.rU/I 1357.html.- 3b5C
«IPRbooks».

5. [Tnemakosa E.O. ®u3nuka. Mexanuka [ DIEeKTPOHHBIN pecypc]: yaeOHoe mocodue/

[InemakoBa E.O.- DnektpoH, TekcToBble AaHHble.— Bonrorpaa: Boarorpaackuil. MHCTUTYT
6usHeca, By3oBckoe oOpaszoBanme, 2011.- 142 c.- Pexum nocryma: http://www.iprbookshop.ni/l
1356.html.- 9BC «IPRbooks».

10. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUIINHBI.

Ne
y HaunmeHoBaHMe crielnann3upOBaHHBIX ayIUTOPUNA U 1TabOpaTOpHii
n/n
1 AyIUTOpHS ¢ MYJIBTUMEIUHHBIM 000PYAOBaHUEM JUISI IPOBEICHUS JIEKITMOHHBIX 3aHS-
THM.
| 2 | Onucanue 1abopaTopHbIX pabOT /JIs HATYPHOT'O UCCIIEJOBAHMUS. |
| 3 | AyIuTOpHUH C MaKeTaMH JUIsl HATYPHOT'O UCCII€IOBAHUS. |

1.JIekmoHHbBIE IEMOHCTPALIUY 110 pa3jiesaM Kypca GU3UKH
2.Y4ebHble 1abopaTopuu

Ne 0-16 «MexaHuka U MOJIEKyJIsipHast (PU3UKa»

Ne 0-23 «OnexkTpuuecTBO U MarHeTU3M»

Ne 0-13 «Ontuka»


http://www.iprbookshop.ru/6481
http://www.iprbookshop.ru/16628.html.%e2%80%94
http://www.iprbookshop.ru/l1106.html
http://www.iprbookshop.ru/l
http://www.iprbookshop.ni/l

MeToanuyecKkue YKa3aHud M0 0CBOCHHUIO JUCHUAILTMHBI«DU3HKA»

1. MeToanyeckne ykazaHus 1Jisi 00y4aloIMXCcsl N0 MJIAHUPOBAHMIO U OPraHU3alMu Bpe-
MEHH, He00X0UMOr0 /IS OCBOCHUSI AU CHMILIMHBI.

M3yueHre peKOMEHIyeTCs Ha4aTh C 03HAKOMJICHHS C pabouyeil MmporpaMMoil JUCIUILINHBI, ee
CTPYKTYPOH W COAEp)KaHUEM pa3lesioB (Momayliei), (GOHIOM OIEHOYHBIX CPEICTB, O3HAKOMHTBCS C
y4eOHO-METOIMIECKAM ¥ HH(POPMAITMOHHBIM 00SCIICYCHUEM TUCITUTLTAHBI.

Jucnurmaa «Du3nka» COCTOUT U3 MOJIYJICH CBS3aHHBIX MEXKILYy COOOI0 TeM, 00€CIICYHBAIOIIIX
MOCJIeI0BAaTEIbHOE U3YUeHNE MaTepraa.

OO6yuenue o aucturuinHe «OU3MKa» OCYIMIECTBISIETCS B CISIYIOMHX (HopMax:

1.AynuTopHbIe 3aHATHS (JICKIIUH, TPAKTHYECKHUE U JTAOOPaTOPHBIC 3aHATHS).

2.CamocrosTenpHast paboTa cTyfeHTa (MOATOTOBKA K JICKITUSAM, IPAKTHYECKUM, J1a00PATOPHBIM

3aHATUAM U UHAUWBUAYAJIbHAA KOHCYJIbTAllUsA C HpCHOI[aBaTeJ'ICM).
VYueOHbIH MaTepuall CTPYKTYPHUPOBAH U U3YUCHUC JUCHUIIIIMHBI ITIPOU3BOAUTCS BTEMATHYECKOM
IIOCJICA0OBATCIIbHOCTH. Ka)K)IOMy OPAKTUYCCKOMY 3aHATHUIO U CAMOCTOATCIIbHOMY U3YUYCHHUIO MAaTCpUaJla

IPEIIECTBYET JEKIHs [0 AaHHOU Teme. OO0yyaroImuecs: CaMOCTOSTENbHO IPOBOASAT MPEABAPUTEIBHYIO
MIOATOTOBKY K 3aHATHIO, IPUHUMAIOT AKTUBHOE M TBOPYECKOE yYaCTHE B 0OCYKJIEHUU TEOPETUYECKUX
BOIIPOCOB, Pa300pe MPOOIEMHBIX CUTYaIIUi ¥ MTOMCKOB ITYTEeH UX perieHus. MHOTHe MpoOIeMbl, n3yJa-
eMbl€ B Kypce, HOCAT JIMCKYCCHOHHBIN XapaKkTep, 4To MpeAroaaraeT UHTEpPaKTUBHbBIN XapaKTep MpoBe-
JICHUS 3aHATHM Ha KOHKPETHBIX IpUMeEpax.

Onucanue nocneaoBaTeIbHOCTH JeHCTBUI 00y4daroerocs:

[Tpu n3ydeHnun Kypca cienyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepual, u3jarae-
MBIH Ha ayJJUTOPHBIX 3aHATHAX. J[J1s1 €ro MOHMMaHuUs U Ka4YeCTBEHHOI'O YCBOEHHSI pEKOMEHYeTC s clie-
JyIOlIas Mocye10BaTelbHOCTh JeHCTBUI:

1. Tlocne oxoHYaHUs y4e€OHBIX 3aHATUMN Ul 3aKpeIIeHUs MaTepuajia MPOCMOTPETh U 00y-
MaTh TEKCT JIEKITUH, POCITYIIaHHOM CeroaHs, pa3o0paTh paccMoTpeHHbie mpuMepsl (10 — 15 MunyT).

2. Tlpu nOArOTOBKE K JIEKIIUU CJIEIYIOIIEro AHS TOBTOPUTH TEKCT MPEAbIAYILEN JIEKIUH, TOaY-
MaTh O TOM, Kakasi MOXeT ObITh cienytomias Tema (10 - 15 munyT).

3. B Teuenue Henenu BHIOpATh BpeMs sl pabOTHI ¢ IUTepaTypoit B 6ubinoreke (mmo 1 yacy).

4. Ilpn NMoAroToBKe K OPAaKTHYECKOMY 3aHATHIO MIOBTOPUTH OCHOBHBIE IOHATHUS IO TEME, U3Y-

YUTh IpUMeEpHI. Peltas KOHKPETHYIO CUTYalUIO, - PEIBAPUTENBHO MOHATh, KAKON TEOPETUUYECKUN Ma-
Tepuai Hy)KHO HUCHOJb30BaTh. HaMeTuTh miaH pemieHus, monpodoBaTh Ha €ro OCHOBE pemuTh 1 - 2
MIPAaKTUYECKHE CUTyaluu (J1ad. paboTsl).

2. Meroauyeckue ykazaHus 1o padore o0yyaommxcsi BO BpeMsi PoBeAeHUs JeKIUH.

Jlexuuu naroT oOyyaroUMCsl CHCTEMaTU3UPOBAHHbBIE 3HAHUS 110 TUCHUIUIMHE, KOHIIEHTPUPYIOT
UX BHUMaHHE Ha HauboJjee CI0XKHBIX M BaKHBIX Borpocax. JIeKIHn 0OBIYHO U3JIAaratoTCs B TPAIULIH-
OHHOM WJIU B IPOOJIeMHOM cTuiie. [IJist cTy1eHTOB B OOJBIIMHCTBE CiIy4aeB B IpodieMHoM ctuite. [Ipo-
OJIEMHBII CTUIIb MTO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO IT03HABATEIBHYIO JAESTEIbHOCTh 00YJaIOLINXCS
U UX MHTEpeC K AMCUUIUINHE, (POPMUPOBATHTBOPUECKOE MBILLIEHHE, TPpUOEraTh K MPOTHBOIIOCTABIIE-
HUSM M CpPaBHEHMSIM, JAeNlaTh 0000IIEeHUs, aKTUBU3UPOBATh BHUMaHUE OOYyYaroIIMXCs IyTeM IOCTa-
HOBKH MPOOJIEMHBIX BOIPOCOB, MOOUIPATH JUCKYCCHIO.

Bo BpeMms EeKIIMOHHBIX 3aHATUN PEKOMEHAYETCS] BECTU KOHCIIEKTHPOBaHHE y4eOHOIo MaTepu-



ana, o0pamaTh BHUMaHue Ha (POPMYIUPOBKHU U KATETOPUH, PACKPHIBAIOIINE CYTh TOTO WJIM HHOTO SIBJIC-
HUSI, WK TIPOIIECCOB, BBIBOIBI U IPAKTHUECKHUE PEKOMEH IAINH.

KoHCIeKT TeKIuu TydIlie MOAPa3eNsITh Ha ITYHKTHI, COOJII01ast KPaCHYIO CTPOKY. ITOMY B OOJIb-
I0H cTeneHu OyayT CocoOCTBOBATH BOMPOCHI IJIaHA JIEKIMH, IPEIOKEHHBIE TpenofaBaressiM. Cre-
IyeT oOpaliaTh BHUMaHHUE Ha aKICHTHI, BEIBOJIbI, KOTOPBIC JIENIAeT MPEToAaBaTeib, OTMeUasi Hanoosee
Ba)KHBIC MOMEHTHI B JICKIIMOHHOM MaTepHualie 3aMEeYaHUsIMHU

«BAXKHOY, «XOPOIIO 3aIOMHUTHY U T.I. MOXKHO JIeaTh 3TO U C IIOMOIIbIO Pa3HOIIBETHBIX Map-
KEpOB WJIN PyYeK, TIOJUYECPKUBAsI TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHHi, ab0peBUaTyp U CUMBOJIOB.
Opnako npu nanpHeel paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIYYIIE 3aMEHUTHh OOBIYHBIMH CIIOBAMH JJIS
OBICTPOTO 3PUTEIHLHOTO BOCIIPHUSITHS TEKCTA.

PaboTast Haj KOHCIIEKTOM JIEKIIMHA, HEOOXOMMO HCIIOJIb30BaTh HE TOJIHKO OCHOBHYIO JIUTEpa-
Typy, HO U Ty JUTEPATypy, KOTOPYIO TOMOJHUTEIHLHO PEKOMEHIOBAN MpernoaBaTesib. IMEHHO Takas
cepbe3Hasi, KpOIoTInBas paboTa ¢ JIEKIIMOHHBIM MaTePUAIIOM MTO3BOJIUT INTyOOKO OBJIAZICTh TEOPETHYE-
CKUM MAaTepUaioM.

Tematuka JeKuii qaetcs B pabodeit mporpaMmme TUCIHILTHHBI.

3. MeTognueckue YKazaHus OﬁyanOIIII/IMCH 0o opranusanumn CaMOCTOATEIbHOI paﬁoTbI.

Llens opraHu3any caMOCTOSTENILHOW PadOThI MO TUCIHUILTUHE «(DU3HKa» - 3TO yriIyOJieHHe U
pacupeHue 3HaHUK B 00JIAaCTH TEXHUYECKHX CIEeNHaIbHOCTEH; (HOPMUPOBAHHNE HABBIKA M UHTEpEca K
CaMOCTOSITEJIbHOM IT03HABATEIbHON JESITEIBHOCTH.

CamocrosTenbHas paboTa 00yyarolMXCsl ABISETCS BaKHEHIINM BHJIOM OCBOCHHSICOAEPIKAHUS
JUCLUIUIMHBL, TOATOTOBKH K MPAKTUYECKUM 3aHITUAM U K KOHTposIbHOW pabote. Croia ke OTHOCSATCS
U CaMOCTOSTENIbHOE YIIIyOJIeHHOE M3ydeHHe TeM AucUuIuInHbL. CamocTrosTenbHas padoTa npeacTaB-
JsieT 000 MOCTOSTHHO AEHCTBYIONIYIO CUCTEMY, OCHOBY 00pa30BaTENILHOIO MPOLECCa U HOCUT UCCIIe-
JIOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OyaylleM OCHOBAHHMEM JJIsi HAMCAHMSI BBHITYCKHOW KBaJIu-
¢uKaroHHON pabOThl, NPAKTUYECKOTO MPUMEHEHUS MOTYYEHHbIX 3HAaHUH.

Opranu3zanys caMOCTOSTEIbHOW pabOThl 00YYaIOIIUXCSl OPUEHTUPYETCS] HA aKTUBHBIE METO/IbI
OBJIa/ICHUS 3HAHUSIMH, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH, Mepexo/ OT MOTOYHOI0 K MHAWBUYaJIH-
3MPOBAHHOMY OOYUYEHHIO, C YIETOM NOTPEOHOCTEN U BO3ZMOKHOCTEH JTMYHOCTH.

[TpaBuibHAs OpraHU3aIMsl CAMOCTOSATENBHBIX YU€OHBIX 3aHATHH, UX CHCTEMAaTUYHOCTD, 11€JIECO-
o0pa3Hoe IUIaHUPOBaHHE PabOYero BpeMEHH I03BOJISET CTYACHTAM pa3BUBaThb YMEHHUS U HaBBIKU B
YCBOCHHMHM U CUCTEMAaTU3alUH IPUoOpeTaeMbIX 3HAHUH, 00eCTIeYrBaTh BHICOKHI YPOBEHb YCIIEBAEMOCTH
B [IEpHOJ] O0yUYEHUS, MOTYYUTh HaBBIKU MOBBIILIEHUS IPO(ECCUOHATIBHOTO YPOBHSI.

[TonroroBka K MPaKTUYECKOMY 3aHITHIO BKIIIOYAET, KPOME MPOPAOOTKH KOHCIEKTa U MPEe3eHTa-
LMY JIEKIIUH, TIOUCK JIUTEPATYpPHI (110 peKOMEHIOBAHHBIM CIIHCKAaM U CaMOCTOSITENILHO), TOATOTOBKY 3a-
TOTOBOK JUISI BBICTYIUIEHUH 110 BOIIPOCaM, BEBIHOCUMBIM JJIsi 00CYX/I€HUS M0 KOHKpeTHOH Teme. Takue
3arOTOBKM MOTYT BKJIIOYAaTh IUTAThl, ()AKThl, COMOCTABJICHUE PA3IMUHBIX MO3UIMUNA, COOCTBEHHBIE
Mmeiciu. Ecnum mpobnema 3amHTEpecoBasia 00y4aroIierocsi,0H MOKeT MOJATrOTOBUTH pedepar U BhICTY-
IUTHh C HUM Ha MPAaKTUYEeCKOM 3aHATUH. [IpakTHdyeckoe3ansaTue - 3To, MpexJie BCEero, TUCKyccus, 00-
CYXJEHHE KOHKPETHOM CUTYalluH, TO €CTh IIPEATNIOIAracT yMEeHHE BHUMATEIBHO CIYIIATh WIEHOB MaJIoN
IpyNIbl U MOJEpaTopa, a TaKXKe CTapaThCs BbICKAa3aTh CBOE MHEHHE, BHICKAa3bIBaTh COOCTBEHHBIE UIEU
U TIPEIOKEHHS], YTOUHITHH 33/1aBaTh BOIIPOCHI KOJUIETaM 10 00CYKICHHIO.

[Tpu moaroToBKe K KOHTPOJIBHON paboTe oOyyaroluiicss JOMKEH MOBTOPSTH MPONIEHHBIN Ma-
TepHaJl B CTPOrOM COOTBETCTBHHM C y4EOHOM MPOrpaMMoid, UCIIOJIb3YsI KOHCIIEKT JIEKLIUN U JIUTeparypy,



PEKOMEHIOBaHHYIO TIpernoaaBareneM. [Ipu HeoOX0IUMOCTH MOKHO OOpaTHTHCS 3a KOHCYJIbTAIlUEH 1
METOINYECKOM MOMOIIBIO K TIPETOAaBaATEIIIO.

CamocTosTenpHas paboTa peann3yercs:

—  HEMOCPEJCTBEHHO B IPOIIECCE ayAUTOPHBIX 3aHATHH - HA JIEKIUAX, TPAKTHUECKUX 3aHITHSIX;

— B KOHTAaKTe C IMPErnoJaBaTeieM BHE PaMOK paclUCaHUs - Ha KOHCYJIbTALUAX MO y4eOHBIM
BOIIPOCaM, B X0/I€ TBOPUYECKUX KOHTAKTOB, IPU JIMKBUIALMH 33/10J>KEHHOCTEH, MPU BHINOJIHEHUN UH U~
BUIyaJIbHBIX 3aJJaHU U T.1I.

— B Oubnmoteke, 1omMa, Ha Kadeape mpy BBIOJHEHUH 00YJarONUMCsl y4eOHBIX U MpaKTHYe-
CKHUX 3a/1a4.

Buast CPC u kputepuu o1ieHOK
(mo 6amnpHO-pelitunroBoi cucreme [ THTY, CPC onenuBaercs B 15 6amioB)

1. KonTponbhas padbora

2. VYyactue B MEpONPUATHAX

Tembl AJ11 caMOCTOSTENbHOM paboThI MPONKCaHbl B pabouell mporpaMMe AUCUUILTUHBL. Dddek-
THUBHBIM CPEICTBOM OCYIIECTBICHUS O0YUYaIOIIUMCSI CAMOCTOATEIbHONU paOOTHISBISETCS JIEKTPOHHAS
nH(popMalnoHHO-00pa3oBaTeNbHasl Cpella YHUBEPCUTETa, KOTOpast 00ecreynBaeT AOCTYI K y4eOHbIM
IJ1aHaM, paboYyuM MporpaMMamM AUCHUILIAH (MOAYJIEH), MPaKTHK, K U3/IaHUSAM 3JIEKTPOHHBIX OUOIHO-
TEYHBIX CHCTEM.

4. MeToauueckue P€KOMEHIAIUHU IO OPraHu3allui U IPOBEACHUIO naﬁopaTopHMx 3aHHA-

JlaGopaTopHO€ 3aHATHE -3TO OCHOBHOM BUJ| YU€OHBIX 3aHATHH, HApaBJIEHHBIN HAa SKCIIEPUMEH-
TaJbHOE MOATBEPKIACHNE TEOPETUUECKUX TOI0KEeHUH. B npouecce 1a60paToOpHOro 3aHATHUS CTYAEHTHI
BBINOJIHAIOT OJJHY WJIK HECKOJIBKO J1a00paTOpHBIX paboT (3aJaHuii) IO PYKOBOJICTBOM IpenogaBaTess
B COOTBETCTBUU C U3y4aeMbIM CO/IEpKaHUEM y4eOHOro Marepuasa. BeinmonHeHue cTyieHTamu jabopa-
TOPHBIX pabOT HaIpaBJIEHO Ha: 0000IIEeHNEe, CUCTEMATU3AlINIO, YTIyOIeHHe TEeOPEeTHUECKUX 3HaHUMN 110
KOHKpPETHBIM TeMaM y4eOHOM AMCUUITINHBL, (OPMUPOBAHUE YMEHUN MPUMEHSTH MOJIyY€HHbIE 3HAHUS
B NIPAKTUYECKON JIEATENbHOCTH; Pa3BUTHE aHATTUTHUECKUX, TPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX yMe-
HUM; BBIpaOOTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U TBOPUYECKON MHUIIMATHUBLI. Y4yeOHast TUCIIH-
IUTMHA, [0 KOTOPOH IJIaHUPYETCs MPpOBeACHUE JTab0paTOPHBIX 3aHATHI U UX 00BEMBI, ONPEEIIAIOTCS
pabouuM yueOHBIM IUIAHOM MO cHenuaabHOCTH. [Ipu mpoBeneHuM 1abopaTOPHBIX 3aHATHHM ydeOHas
rpymna MOXET JAEIUTHCS Ha TIOArPYIIIIBI YUCIEHHOCTBIO HE MEHEE § UENIOBEK, a B CIIy4ac MHANBUAYaIb-
HOM MOATOTOBKY HE MEHEE 2 YEIIOBEK.

[enbto 1abOpaTOPHBIX 3aHATHH ABIISETCS SKCIEPUMEHTAIIbLHOE TIOATBEPKICHUE U TIPOBEPKA CY-
IIECTBYIOIIUX TEOPETUUYECKUX MOJIOKEHUH, TOITOMY MPEUMYIIECTBEHHOE 3HAUEHUE OHU UMEIOT IpH
M3Y4YEHUH JUCLMILIUH 001enpodeccnoHalbHOTO U CIIEHUAIBHOTO IIUKI0B. OCHOBHBIMU LIENSIMU J1a00-
PaTOPHBIX 3aHITUN ABJISIOTCS: YCTAaHOBJIEHHUE U MOATBEPkKACHNE 3aKOHOMEPHOCTE; TpoBepKa Gpopmy,
METOJIMK pacyeTa; yCTaHOBJIEHNE CBOMCTB, UX KAUECTBEHHBIX M KOJINYECTBEHHBIX XapaKTEPUCTUK; O3HA-
KOMJIEHHE C METOJIMKaMH MPOBEICHUS SKCIIEPUMEHTOB; HaOII0IeHUE 32 Pa3BUTHEM SIBJICHUH, Ipoliec-
COB U JIp.

CTyaeHThI MOJIb3YIOTCSI METOJUYECKUMH YKa3aHUSIMH, B KOTOPBIX yKa3aHbl: 11eJb paldoThl, MO-
siCHEeHUs (TeopHusl, OCHOBHbIE XapaKTEpUCTHKH), 000pyAOBaHUE, aNlllapaTypa, MaTepHalibl U X Xapak-
TEPUCTUKH, MTOPSJIOK BHIMOIHEHUS paboThl, TaOIHIIBI, BBIBOABI (0€3 POpMYIHPOBOK), KOHTPOJIbHBIE
BOIIPOCHI, yueOHasl U crienuanbHas JuTepaTypa. Pe3yabTaTsl BeIOIHEHHS Ja00paTOPHOTO 3aaHus
(paGoThI) OPOPMIISIOTCS CTY/ICHTAMHU B BHJIE OTYETA.
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