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1. IMosicunrenbHas 3anucka

1.1. Heab u 3apaun pusuku

Llens npernoaBanust Gu3UKH.

Kypc $usHku COBMECTHO ¢ KYpCOM MAaTEMaTMKH M MEXAHUKH COCTABISIET OC-
HOBY TE€OPETHUYECKOH IIOJIOTOBKH HH)KEHEPOB U UI'PaeT poib (PyHIaMeHTalbHOl Oa-
3bl, 6€3 KOTOPOH HEBO3MOYKHA yCIIElIHaAsH A TeIbHOCTL HHKeHepa JIF060ro MpodHIIsL.
M3ydenne Kypca Qusuku crnocobCTBYeT pasBUTHIO Y CTYAEHTOB (JH3MYESCKOrO MbIILI-
JNIeHHsL, a Takke HOPMHUPOBAHHIO HAYYHOI'O MHPOBO33PEHHSI, YTO CO3]AET OCHOBY JIJIst
YCHEHIHOI0 M3Y4eHHWsl CIEeNUAIbHBIX JUCUUILUIMH. MHOrHe o07acTH COBpeMEeHHO
TCXHUKH, TaKHE KaK JJIEKTPOHHKA, DIIEKTPO- U paJHOTeXHHKA, IPHOOPOCTPOEHHE U
Ap., TECHO CBs3aHBI ¢ pu3ukoi. Kpome 3TOro, MOHUMAHHE U NIPABHJILHAS TPAKTOBKA
npodiieM coBpeMeHHOro obuectsa (6yab TO CBA3aHO ¢ SJIEPHBIM OPYKHEM, C 3a-
IPA3SHEHUEM OKPYXKAIOLICH Cpesibl U T.J.) TpedyeT rTyOOKHX 3HAHHH U3 Kypca (pu3H-
KH.

3ajiauy U3ydeHUs (PU3HKH.

Kype dusnku, ssasaces ob1ieoOpa3oBaTe/IbHON JUCIMIUTUHOMN, MTpeiecTByeT
H3YUCHHIO psijia OOLIETEXHUYECKHX U CTIeLMalIbHBIX KypcoB. [loaTomy, mepsoii 3ama-
dell Kypca (pHU3HKYU ABISETCS U3ydeHHE OCHOBHbBIX CBOMCTB MaTepHMHU H (H3MUECKHUX
SIBJICHUH, 3HAHHE KOTOPBIX HEOOXOJIMMO CTYIEHTY Ul AaibHEeHILIEro oBlageHHs] Ma-
TEPUAJIOM JPYIUX JUCIMILIHH U [TO3BOJIMT OPUEHTUPOBATHCS OYIYIIMM HHKEHEPaM B
NOTOKEe HAayvHOH M TeXHH4ecKoW uHpopmanuu. Bropoii, He MeHee BaxKHOM, 3aaueit
Kypca (pu3MKu ABNSETCS NPUBUTHE HABBIKOB B [0JH30BAaHMH OCHOBHBIMH IPHGOpaMu
U MHCTPpYMEHTaMH. B ycrnoBusax Gpusnueckux 1abopaTopHil CTyAeHThl CaMOCTOSITE b~
HO MPOBOJAT 3KCIIEPUMEHTANIbHbIE HCCIIE/JOBAHUS C HCITOJIb30BAHMEM COBPEMEHHBIX
IprOOPOB, NONIYYAOT HEOOXOIMMbIE 3HAHUS, OCMBICIHBAIOT HAOIIOIAEMBIE SIBJICHHUS.
HemanoBaxuno# 3ajadell Kypca (u3MKH sBJseTcs BBIPAOOTKA HABBIKOB CAMOCTOSI-
TeIbHOH PadOThl, yMEHHE CaMOCTOATENBHO PELIaTh CaMble Pa3HOOOpa3Hble TEOPETH-
HeCKHE W NPaKTHYECKHE BOIPOCHI. ITH HABBIKK U yMEHUS (OPMHUPYIOTCS B IIPOLECCe
IOATrOTOBKK K JIaDOPATOPHLIM M MPAKTHYECKHM 3aHATHSM, B HMPOLECCEe W3ydeHHs
JIEKLIHOHHOTO Kypca, 0COOEHHO, €C/IM OH HOCUT MPOOJIEeMHBIH XapakTep ¥ CTUMYJIH-
pyeT aKTHBHOCTh H CAMOCTOSITENIBHYIO pabOTy CTYIEHTOB. ‘

[Ipu uTeHuu jIeKUMH peKOMeHIyeTCs KOMIIOHOBATHL MaTepUal B BHIE 3aKOH-
YEHHBIX naparpadoB, cTpPOro coOIrOJiasi MOCIe 0BATENLHOCTh U JTOTHYHOCTD H3JI0-
Kenust. M3moxeHue TeopeTHueckoro Matepiana J0JKHO COMPOBOXKIATLCS PazbopoM
NIPUMEPOB, a TAKIKe PACCMOTPEHHEM IPUKIIAJHBIX BOMIPOCOB, CBSI3aHHBIX ¢ Npoduiem
Oyayuwux crienuanuctos. ["apanTii ryboKoro u MpoYHOro yCBOCHHS DH3HKH siBIIs-
€TCs 3aMHTEPECOBAHHOCTH CTY/JEHTOB B MPUOOpEeTeHUH 3HaHui. B Xome usnoxenus
MaTepuana HeOOXOAMMO TaK)Ke OTPAXaTh ITAIlbl HCTOPHUECKOTO PA3BUTHS (BHU3IHKHU
KaK HayKH U MCIIONIL30BaTh Bce aTpHOYThI Npoliecca Hay4yHOTO ITO3HAHHSL.

Ha npakTu4eckux 3aHATHSX CTYIEHTBI OBJaAEBAIOT OCHOBHBIMH METOAAMH U
IpHEMaMH PCILCHHs (U3HYECKHX 3a/1a4, A TAKXKE, B KOHTEKCTe IIPHIIOKEHUH, [1071y-
HalOT Pa3biACHCHHE TECOPCTHUECKUX TMOJIOKEHUI Kypca. Bo Bpemst mpakTHYeCKHX 3a-
HSATHH OCHOBHOE BHUMaHHeE CJIelyeT 00paTHTh Ha OBJIAJICHHE CTYIEHTAMH METOaMH,
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HaBBIKAMH U ¢ HauboJsee paldoHaIbHBIMU METOJaMHU pelleHus 3a1a4. PeKOMeH 1yeT-
¢ CUCTEMATH4YeCKH KOHTPOJHUPOBATH CTEIIEHb OCBOCHMSI CTYJ/EHTAMH H3y4aemoro
Marepuaia IyTeM YCTHOrO Ofpoca, MpoBeleHHs KOHTPOJBHBIX paboT M ciaayd Ho-
MallIHHX 3aJaHHH.

B xoae BpinonHeHHs 1a0OpaTOPHBIX pabOT CTYAEHTHI 3HAKOMSITCS C COBpe-
MEHHOW Hay4dHOH anmaparypoi, NpHOOpeTaroT HaBBIKW NpPOBeAeHUs (HU3UUECKOTro
3KCIEPUMEHTA, YMEHHE BBIICISITh KOHKpeTHOe (DHU3MuecKkoe cojaepxanue, OBiajaeBa-
10T HAYYHBIMH METOJaMU 00paOOTKH pe3yJibTaTOB HaOmroaeHUH. KoHTpos Tekyiei
paboTBI CTYACHTOB [PH BBHINOIHECHHU 1A00PAaTOPHBIX paboT OCYINECTBISETCS TyTeM
3aIUHUTHI JabOpaTOpHBIX padoT.

1.2. TpeGoBaHusi K 3HAHHSM H YMEHUSIM CTYAEHTOB [10CJIe U3YYEHMS IUCLIUTIIHHDI

BbInyCKHHK /10/I5KeH

3uame:
— OCHOBHBIE 3aKOHBI U TEOPUHU KJIACCHYECKOH M coBpeMeHHOH (hH3uvecKoi Hay-
KH, MOJIEJIN MEXAHWKH, PU3HKH KoJieOaHUH, CTaTUCTHYECKOM (DH3HUKHA U TepMO/IMHA-
MHKH, DJIEKTPUYECTBA H MarHeTH3Ma, KBAHTOBOHW (DUBHKH;
- HOBEHIIIHE JIOCTUXKEHHUS B 00J1acTH QU3HKH ¥ TIEPCTIEKTUBBI MX HCITOJb30BAHHS
B HAyKe U TeXHUKE;
— ¢dur3nyecKre OCHOBBI METOIOB UCCIIEIOBAHMS BEIIECTBA;
— MPUHLUIL SKCIIEPUMEHTATBHOTO M TEOPETHUYECKOTO M3yUYeHUst (PU3HUeCKHX
SBJICHUH U [POLIECCOB;

ymemo:

—  [IPUMEHSTbH 3aKOHb! (PU3UKU JIJIST PeLIeHUs TTPUKJIAIHBIX HHKEHEPHBIX 3a/1a4;

—  HCIONb30BaTh WU3MEPHUTENbHbIE MPUOOPHI MPU IKCHEPUMEHTATEHOM H3YYeHWH

($U3UUECKHX U TEXHOJIOTHYECKHX ITPOLIECCOB;

—  00pabarblBaTh MU AaHAIU3HPOBATE PE3YJIBTAThl IKCIICPHMEHTAIBHBIX H3MEPEHHH

bU3UUeCKUX BeJIMIHH.

1.3. O0mee KoJHYECTBO ayIHTOPHBIX YacoOB U pacinpe/iejieHue ay AHTOPHO-

ro BpeMeHH 110 BUAAM 3aHATHH
1-43 01 02 «DnekTposHepreTHYECKUE CUCTEMBI H CETHY
1-43 01 03 «DnekTpocHabKeHNE»
1-43 01 05 «IIpoMbIiieHHas TETIIIOPHEPTETHKAY
1-43 01 07 «Texnuyeckasi 3KCIlyaTalysi SHEProoOOPy TOBAHMS OPIraHH3aLMI»

KosnuyectBo ayn. yacos
Yucno ue- 238 :
Cemectp b Pacuacoska | Jlexupn | YCPC [Ipakrt. JIab.
(4acoB) | (yacoB) | 3aHsATHSA 3ansTus
(4acoB) (4acoB)
1 17 2,2,1 30 4 17 34
2 17 2,2, 1 34 - 17 34
3 17 2, 1,1 34 - 17 17
Hroro 98 4 51 85




2. Coaepxxanne yueOHOro MatepuaJia

2.1. JIeKIIMOHHEBIE 3aHATUS

Hazpanue TEMbI, COACPKAHNEC JICKIIHA

O6bEM
B yacax

[lepBoiit cemecTp

Pasnen 1. ®u3nyeckne 0CHOBB! MEXAHHKH, MOAEKYJISPHOH QUMK ¥ TepMOINHA-

MHKH

Du3uvecKne 0CHOBBI MEXAHHKH

duzuka kak Hayka. [Ipeamer mMexanukn. KnaccHyeckas n kBanrosas mexanuka. He-
PEIATABHCTCKAA W peNATHBUCTCKA MexaHuka. Kunematuka U auHaMuka. OCHOBHBIE
$u3ndeckue MoeNH: MaTepualibHas Toyka, abconoTHo TBepace Teno. CUcTeMa OT-
cuera. OCHOBHBIC KMHEMATHUECKHE XapaKTEPUCTHKH ABHIKEHHS yacTuil. CKOPOCTh H
YCKOpEHHE.

2

Kunemaruka BpaluaTeIbHOTO OBMKEHHMS TBEPAOro Tena. YrjoBas CKOpOCTh U YTIoOBOE
yexopenne. KuneMatuyeckue ypaBHeHM.

OcnosHas 3afaua quHamuru. [lepsbili 3akoH Herotona. Hosarue wHepuHansHoi cuc-
TeMbl OTCHeTa. Macca, cuia B uMnyabsc. Bropoii sakoH HploToHa xak ypaBHeHue
apwxenus. Tperui saxon Hetotona. Hennepupanbhble cucrembt otcuera. Cuithi HHEp-
LM,

3%

3aKOH COXpaHEHHA UMIyNbca. LIEHTp MHepUWH. 3aKOH NBIKEHHS NEHTPA WHEPIUH.
PeakTHBHOE IBHKCHHC. YPaBHEHNE IBIKEHHE Tela ¢ HePeMEHHON MacCol.

38}

PaGora n momnocts. KuHeTuueckas sHeprus. KoHcepBaTHBHBIEC H HEKOHCEPBATHB-
Hpie cwibl. [lorenuuanbHas 3Heprus. 3aKOH COXpaHEHHs HNOJIHOW MeEXaHHUECKOH
IHEPTHIL

Bpamarenbusiii MOMEHT. YpaBHeHHe IBWKEHUS TBEPAOIO TeJad, BPAiLAFOLIErocs Bo-
Kpyr HeNOJABWKHOH ocu. MOMEHT uMNyJbca. 3aKOH COXPAHEHHA MOMEHTA MMITYJIbCA.

MoueHT uHepUMHA TBEPAOIO Teia OTHOCHTEIBHO HEMOABHIKHONH OcH. MOMEHThI HHep-
LA HEKOTOPBIX TeJ 1paBuabHOH ¢opmbl. Teopema Hlteiinepa. Kunernueckas sueprus
BPAUICHId TBepAOro Tefa. PaboTa M MOIHOCTL IPH BPAILEHHM TBEPAOTO Tea.

Mopesib rapMOHHYECKOTO OCLUIATOPA. [IpHMEpPBI rapMOHHYECKUX OCHHILIATOPOB:
Ipy3 Ha npyXKHHEe, MaTeMaTH4ecKHil MasTHUK, ¢u3uveckunil MastHuk. CBOOOHBIE
HezaTyxaomue xonebauus. [lapamerpsl rapMoHHuYecKHX koneGaHuil: aMmmnauTyaa,
Kpyropas 4acrora, (paza rapMOHUYECKHMX KoJeOaHUi. DHEpria rapMOHHYECKOro 0c-
umiuiatopa. CBoboaneie 3atyxatonme konebanus. Kosdduuuent zaTyxanus, nora-
pHMHUECKHIT ACKPEMEHT.

b2

BrigyxkaeHHble KoneGanua. AMIIHTYAA W (asa npu BBIHYKICHHLIX koneGanusax. Pe-
30HaHCHbIE KpUBble. CIIOXEHHE TApMOHMYECKHX KONeGaHMN OMHOTO HanpaBlieHHs |
0oaHHaKoBol yactorbl. buenus. CrokeHHe B3aUMHO NePHEHIMKYISIPHBIX KOgeGaniii.
Ourypol Tuccany.

10.

Bonnosoe nsmwxenue. [lnockas Oeryuas Bonna. JnuHa BosiHbL, BOJHOBON Bektop. Boi-
HoBoe ypasuenne. Pazosas CKOPOCTh M aHCHEpcUs BOjH. BonHowo# naker. Fpynnosas
cxopocTb. Chepudeckue BoJHbl. YpasHeHHe CTOSUEN BOJIHB! H €r0 aHaJIu3.

8]

YCPC: Obmme cpofictBa sxujkocrei 1 razos. CrauuoHapHoe TedeHue HAeanbHOM
Kujkocty. Ypapuenue bepuynnn. Baskas wunkocts. Kospouunent saskoctu. Gop-
myna Ilyaseiing. ®opmyna Croxkca.

(89

12.

Mosiekyaspras H3HKa ¥ TEPMOAHHAMHKA

JpsaMudecKie i CTATACTHYECKHE 3aKOHOMEpHOCTH. CTaTHCTHYECKHH W TEPMOAUHAMH-
qecKiif MeTobl. PABHOBeCHSIH npouecc. Momenp uaeanbHoOro rasa. Y paBHeHHE COCTOA-
HW HECATHHOTO ra3d. Jlasnenue rasa ¢ TOUKH 3peHHs MONEKYIAPHO-KHHETHYECKOH Teo-
pin. OcHoBrOE vpasaenne MKT,

13.

Cpennss KAHETHICCKAas SHEPruM MOCTYHATeNbLHOI0 IBIDKEHHS MOJIEKY. Mosekynsp-
HO-KHHETHYECKHH CMBIC/ TeMnepaTypbl. HHcHo creneHeil ¢cBOOOAB MOMEKYJbl. 3aKOH
PaBHOMEPHOIO paciipeelIeHHs YHEPriH MO CTernensM cBoGoAb MoJiekys. Buyrpennss
IHEPIUA HACWIBHOIO raza. CTaTHCTUYMecKoe pacnpelenieHde Makcesenna i MOJEKYR
rasa 1o CKOPOCTAM M SHEPrUsM KX XaOoTHYeCKOro ABWKeHHs. Bapomerpuueckas dop-
myna. Pacnpenenenus boabuMana [uis MOJeKysl HIEATBHOrO rasa, HaxoAsHIMXCH BO
BHELIHEM NOTEHIIMATLHOM f10JIE.

3]

KonwnuectBo tenmorer. Terutoemkocts. Padora raza npu u3sMeHeHud ero oobema. Ilep-
BOE Hayajio TepMmoAMHaMuku. [IpuMeHerne nepBoro Hadaia TEPMOAMHAMUKH K U30-
apoueccaM U aamabaTvdeckoMmy mpoueccy uaeansHoro rasza. [loaurponuyeckue npo-
necchl. Knaccuueckas MONEKY/IAPHO-KIHETHIECKAS TEOPHS TEIUTOEMKOCTH HACANLHLIX

19




a30B ¥ €€ OTPAHHYCHHOCTh.

15.

Obpatumsle u HeoOpaTHMBbIe TETLIOBBIC Npouecchl. Kpyrosoit npouece (Uukix). JHTPO-
g ¥ propoe Hauano repmonuvpamuxu. Lpkn Kapro. Makcumansuwtit KT, terno-
BOH MAITHHEL

16.

YCPC: Peanbuple raspl. CHibl B DOTCHUHATRHAS YHEPIHA MEKMOAEKYISPHOrO B3au-
MozelicTens. YpapHenue Ban-aep-Baampca. Cpassenne wsotepm Ban-zep-Baannca ¢
SKCTIEpUMEHTANBHBIMY H30TepMamMB. BHYTpeHHSS IHepr#s peansHoro raza. dasopgie
NpeBpatieHns.

17.

Cpenxee 4HMCIO CTOAKHOBEHHH U cpelnsia iiHa cBoBoxHoro npofera monexyi. Spae-
Hitst nepeHoca. ONBITHLIC 3aKOHbI TEIONPOBOIHOCTH, AUGPY3NH U BHYTPEHHEIO TPEHUA.
Brisos ypasrenust nudy3uu, TernIOnpOBOHOCTH 1 BHYTPEHHErO TPEHs.

[0S

Hroro: 1 cemecp - Jtexkuun

30

Hroro: 1 cemectp - YCPC

Hroroe:

34

Bropoeii cemecTp
Pasaen 2. D1eKTpHUYECTBO, MATHETHIM H 3JIEKTPOMATHATHBIE BOAHDI

18.

DIEKTPHUECTBO

[ipeamer xmaccuyeckoi IMEKTPOAMHAMUKY. DHEKTPUUCCKUN 3apsil M €ro JQUCKpET-
HOCTh. 3akod Kynona. HanpsaxeHHOCTE 3nekTpudeckoro nons. [IpuHUBN cynepnosm-
HUH. DNEeKTPUISCKUH JTNTI0Ib,

19.

flotox BexkTOpa HanmpmkeHHOCTH. Teopema ['aycca AiA HHEKTPOCTATUYECKOrO HOJS B
saxyyme. Ilpamenenne TeopeMs! [aycca K pacueTy 5AeKTPOCTATHYECKOro MO,

20.

PaGota anexrpocrariyeckoro mons. TeopeMa 0 LMPKYJSIIAN JJIEKTPOCTATHYECKOTO 110~
a4. floTeHuman 31eKTPOCTATHYCCKOrO MO U €0 CBA35 C HAIPHKEHHOCTHIO,

21.

Hpeanbupiii DPOBOAHUK B 3AEKTPOCTATHUECKOM 0d¢. [1OBEPXHOCTHAs IIOTHOCTS
3apaia. OReKTPOCTATHYECKOE f10ie B TOJIOCTH HAEANbHOIO TIPOBOAHHKA. DIEKTPOCTa-
THYECKAA 3aliuTa. DNEeKTPOEMKOCTh YeAUHEHHOTO npoBoaHiKa. Kongencaropst. Em-
KOCTb KOHAEHCATOPOB DA3AMYHON reoMeTpHuUecKod KOoHGHIYpauuH. DHEPrus KOH-
nencaropa. ILTOTHOCTE IHEPTHH HIEKTPOCTATHIECKOrO HOJI.

22.

Hongpusanms auonektpuka. HospH3OBAHAOCTE. DlekTpudeckoe cmeltenue. Jusnex-
TPUYECKas [POHHUUAEMOCTh. [ paHHuHble YCIOBMSA Ha Ipanuue pasjena "HpPOBOIHHK-
AHa0eKTPHK". CerHeToNIeKTPHKL

YC10BHA CYHIECTBOBAHUS INEKTPHUECKOrO TOKA. 3akoHbl Oma u Jhxoyis-JleHua B vH-
TerpansHoii u auddepenunansuoit gopme. CTOPOHHME CHITbL. DAEKTPOABUKYIAS CH-
na (QJC). 3axor OMa it 3aMKHYTOH Lenu W JUld YYacTKa HENH, cOAepKamero uc-
TourHK D/IC.

24.

3axonsl Kupxroda. DuexTponpoBoIHOCTh MeTamnos. Hocureru 3apsia B MeTammax,
HezloctaTouHOCTE KIACCHUECKOH 3IEKTPOHHOH TCOPHH.

25.

DiieMeHTsl 30HHOH TEOpHM KpUCTAnioB. 30HHAs CTPYKTYpa 3HEPIeTHUECKOTO CHEKTpa
anexrporoB. YposeHs DepMu. UHCHO 3MEKTPOHHBIX cocTosiauil B 30He. 3anositenue
30H: METALIbE, IIOJIYIIPOBOAHUKH, JUBICKTPUKH.

26.

MargetTHiM B 31eKTPOMATHHTHBIE BOJIHbL

DREXTPOMArHUTHOS BIAMMOIEHCTBHE ABIKYLIHMXCS 3apsios. Bexrop MargurHoll MHAYKUMA.
Hpusoun cynepnosutuy. 3akon buo-Casapa-Jlannaca i ero npumeHeHse K pacyery MarduTHONO
fions. MarauTHO® 170fie NPAMONHHEHHOrO IPOBOLHHUKA C TOKOM. MarduTHOE [0JIe KPYroBOro TOKA.
Buxpesoii xapaxtep MarHMTHOTO romst. Teopema o WHPKYIAIMHA BEKTOPA MATHHTHON HHAYKIIMH
JUIS MarHHATHOTO 1074 B BAKYYME U €10 IIPUMEHEHHE K PACYCTy MArHHTHOIO ITOJISt TOPOWIA W IJiHH~
HOTO CONCHOHAA.

27.

Cuna Jlopenma. MarauTHoe 1l0ojie PaBHOMEDHO ABIKYHIETOCa 3apsna. Hpmxeuwe 3a-
PAKCHHBIX YaCTUL B MATHHTHOM rosie. Dddext Xonna.

28.

Cana Ammepa. BHTOK ¢ TOKOM B MarHWTHOM 1ofie. MoMenT CHJI, ZeHCTBYIOMHX HA
BHTOK C TOKOM B MarHHTHOM rofie. Maruwrasrii MOMEHT. JHEprUs BATKA C TOKOM BO
BHELIHEM MarHuTHOM. Maruurssiif norok. Teopema Taycca mims mMarsutHoro nons s
Bakyyme. Pabora niepemenienus BpOBOJHMKA C TOKOM B MArHUTHOM TIOJE.

29.

Bum marseruxos. [lapa-, nua- u geppomarnernkn. J{oMenuas cTpyxTypa. Todxa
Kropu. Marsutspiii rucrepesne.

30.

SBnenne anexTpOMarauTHON HHAYKIKKM. 3aK0H 3MeKTPOMATHUTHON NHAYKIMK. [Ipapuno
Jlenua. Toxu Dyko. Sdsnenne camonsnykim. Maaykrussocts. TOKH BpY BKIIOYCHAA U
oTkimodenuy wcrtognnka DJC B nexTpudeckyo uens. B3amMHas MHAYKTHBHOCTSD.
JHEprusi MarHUTHOTO TOJIA.

31.

CroGonneie kostebana B KOJAe0aTENIBHOM KOHTYPE. BHIHYXIEHHDbIE 3JEKTPHYECKHE KO-
nebanus.

2

3axon Oma mia nenun IMEPEMECHHOIO TOKa

bJ




33.

dapaneesckas ¥ MAaKCBEJUIOBCKAs TPAKTOBKHU ABICHHA 3IEKTPOMACHUTHONH MHIYKIIHH.
Buxpesoe aekrpudeckoe none. Tok cMenienus. Cuctema ypasHeHui Makcsenna B
uHTerpaissHoit u nuddepenimansioil opmax.

34.

BonxoBoe ypasHeHue s 3eKTpoMarHuTHoro nonas. [Inockas snexrpoMarsyuTHas BosHa.
OcHoBHBIE CBOHCTBA JNICKTPOMArHWTHBIX BOJIH. DHEprus 3JIeKTPOMArHHWTHOM BOJIHBI.
Morox sneprun. [TnotHocTh noToka yneprun. Bextop Ymosa-Tloftituara.

o

Wroro: 2 cemectp - JeKIUH

34

Tperunii cemecrp
Pazgen 3. OnTuxa. AroMuast 0 sigepnan GpusHka

35.

Orrraka

PasButHe MpeACTaBICHHONR 0 MpHpoie cBeTa. OCHOBHBIC 3aKOHBI TCOMETPHUYECKOH ONTH-
k1. KopmyckyngpHo-sonsopoif nyanusm. Murepdepenuns csera. KorepeHTHOCTS CBETO-
BBIX BOAH. Bpemsa u nnmna xorepentHocTH. PacueT MHTepdepeHLUMOHHOH KApTHHBI OT
IBYX KOFEPEHTHBIX HCTOYHUKOB. OnTHdecKkas piHa nyTH. HuTtepdeperuns creTa B TOH-
KX IuleHkax. Harepgepomerpsl

36.

Hudpaxaus ceera. [Mpunumn [ofirenca-@penens. Metoa 3o Opeders. Jndpakius
DpeHesst Ha KPYIIOM OTBEPCTHU U THCKE,

37.

Judpaxkuns $paysrodepa Ha ogHOH M HAa MHOIMX wiessx. JupakiionHas pelerka u
CHeKTpasibHOE paziokenue. Judpaxkuus Ha TNpocTpaHCTBeHHOH peurerke. dopmyia
Bynpga-bparros.

[Monspuzauns ceera. EctecTBennsiil u noaspusoBanublif ceet. 3akon Mamoca. [Tonspu-
3alHa CBETa NpK OTPAKEHHUH OT ANYJIeKTpHKa. 3aKon bproctepa.

39.

M3otporiHeie ¥ aHM3OTPOIHBIE cpembl. OnTuyeckas aHuszoTponus. JIBoiiHoe myuenpe-
JomieHHe. OTHOOCHbIE KPHCTAMLTLI. DIEKTPOONTHYSCKHE W MATHHTOONTUYECKIE ABNCHUS

40.

Hornomenne ceera. 3axon byrepa. Hucnepcus cseta. HopmansHas 1 aHOMasibHas JHC-
nepcHu. DyiexTpodHas Teopus aucrepcun Ceera.

41.

AToMHas U siiepHAast PU3MKa

Temnnosoe usnyuenue. AGCOMIOTHO YepHOe Te0. 3axkoH Kupxroda. 3akoHBl H3NyYeHUS
abcomoTrHo wepHoro reja: 3akoH Credana-bonklimana, 3akonsl Buna. IlpoTtuBopeuns
wiaccuueckoit dmuxku. KpaHtosas runoresa v Gopmyna [Inanka.

42.

Breurtuit ¢otosdpext ¢ ero 3akoHbl. IHEPrUs ¥ UMITYJTbC CBETOBLIX KBaHTOB. DopMyna
OftainreiiHa 1is BHemHero goroaddexra. MHOroQoTOHHbIH HOTOIPPEKT.

3]

Hasnenne crera. KBaHtoBoe 1 BosiHOBOe 00BsicHEeHUE nasiierus ceeta. Dddext Komnro-
Ha.

44.

OneMeHTH KBaHTOBOM Mexannku. I'unoresa ne bpoitns. [Tudpaxiuus 21eKTpPOHOB 1 Helt-
TPOHOB. BonHOBbBIE CBOHCTBA MHKPOYACTHIL ¥ COOTHOLIEHH HeoNpeleieHHocTeH. Bo-
HOBas (YHKUUS M ee cTaTHCTUYecKuil cmeich YpasHenue Llpennarepa. CrauyioHapHbie
cocTostHwst. HacTria B OHOMEPHOI npsAMOyrosibHOH aMme. [IpoXxosxienye YacTHLB! Haj U
noj 6apbepoM.

45.

[TpaBuno wacror bopa. CranmosapHoe ypasHenue lllpenunrepa ajis aroma BOIOPOJA.
Boaoponornonobaeie aToMbl. DHEpreTH4eCKHe YpoBHM. [1aBHOe, opOHTanibHOE W Mar-
HHTHOE KBaHTOBBIC YHCHa. CHEKTPHl BOAOPONONOAOOHBIX aTOMOB. CITHHOBOE KaHTOBOE
YRCIO.

b2

46.

[ppruman Hayms, CTpykrypa DHEpreTHYEeCKHWX YpOBHei B MHOFO3ACKTPOHHBIX aToMax
[epnopnyeckas cucteMa Menseseesa.

oo

47.

Kgarrosas teopust usiyvyenusa. Ilorsouenue, ClIOHTAHHOE U BBIHYXICHHOE H3JIyYEHHE
doronos. Koadduipenrsl IiHmTelina s nepexojioB B ABYXYPOBHEBOH CHCTeMe.
Tpunun paGoTsi nasepa. CBOHCTBA NasepPHOTO H3TYYEHIA.

48.

Crpoenue atoMHOro supa. Mojein aapa. [Ipuposa smepHbix ciil. PagloakTHBHOCTD.
3aKoH PaIMOAKTHBHOIO pacraia. o-, B-, y- A3YUeHHE ETOMHBIX Saep.

49.

Snepusie peakupy. Peaxuus spepnoro penenus. llemnasd peaxuus nenenus suep. SAnep-
HblH peaKrTop.

3

50.

IMpobrieMa UCTOYHHUKOB 3HEPTHH. TepMOAIEpHbIH CHHTE3 JIErKHX slep. JHEPrAs 3Be3/L
fIpobiieMa yrpasiseMoro TepMOAIEPHOIO CUHTE3a.

3o

SH

Tunsl QyHIaMeHTaJbHBIX B3aUMONSHCTBHI: CHIBHOE, 3AEKTPOMAarHuTHoe, claboe H
rpaBuTauHoORHOE. HacTuubl BenlecTBa ((hepMUOHBI): KBapku W serrousl. CTaHaaprHas
MOJIENE JJIEMEHTAPHBIX 4acTHL. BewiecTBo B 3kcTpeManbHuix ycnosusx. Dusudeckas
KapTHHA MHPa KaK (utocodckast KaTeropus.

Hroro: 3 cemecTp - TeKuuH

34

Beero: nekunii

98

YCprPC




2.2. IlpakTyudeckue 3aHsgTHsA

Ne Haszsaxue TeMbl, coOfepKaHue O06néM B
wn qacax
TepBoHi cemecTp
Pazgen 1. du3ndeckue 0CHOBLI MEXAHHKH, MOJIEKYIPHON GHIHKH U Tep-
MOXHHAMUKH
1 | Kunemaruka nocTynaTeiJbHOro ¥ BPAIUATENBHOIO ABWKEHUS. 2
2 | JlanaMpka HOCTYNATe/IbHOTO ABIKEHHA. 2
3 | JluHaMuKa BpalaTesIbHOTO IBHKEHHSL. . 2
4 | Pabota u oxeprus. 2
5 | Kunemaruxa u JMHaMBKa rapMOHHYECKUX KoseOankil, 2
6 | Cnoxenue xonebanuii. 1
7 | MonexyispHO-KHHETHYECKAS TCOPUs UACATBHBIX Ta30B. 2
8 | OcHOBBI TEpMOIHHAMHKH. 3
9 | PeansHble rassl. 1
HWrore: 1 cemectp 17
e Hazpanue Tembl, conepxaHue Obuém B
/o yacax
Bropoii cemecTp
Pasgen 2. DAeKTPpHYeCTBO, MATHETH3M H IeKTPOMarHHTHbIE BOJHbI
Dnexrpocraruka, 3akod Kynona. HanpskeHHOCTh 3/1eKTpHHecKOro nosst. [TpuHimn cynepnosu- 5
10 | nmm.
11 | [orenuman. Casi3b NOTEHIAANA ¢ HANPSUKEHHOCTBIO ATeKTpocTaTHYECKOro nossA. Pabora no ne- 2
pPEMELICHHID 3apaAia B fosse.
12 | TIpoBOXHHUKH B 3IEKTPUUYECKOM TOJte. DIEKTPOEMKOCThb. KoHAeHCaTOpS!. 2
13 | 3axoms nocrosHHOro ToXa. Pabora n MomrocTs Toka. [Ipasuna Kupxroga. 2
14 | Marsursoe [1ojie HOCTOAHHOTO ToKa. 3akoH buo-Cagapa-Jlanyaca u ero npuMeHeHHe st pacyera 2
MarHHTHbIX NoJied
15 | Jipwxenue 3apsyKEHHBIX YaCTHIL B SACKTPHUECKMX M MATHUTHbIX NOJISIX, 2
16 | DnexrpoMarsuTHas HEEYKOHS. MHIYKTHBHOCTE. DHEPIHA MArHUTHOTO IO, 2
17 | 3yeKTpOMArHUTHbIC KOAeOaHs B BOJIHEI. 2
18 | DnexrpoMarHWTHBIC BOJIHEL 1
Htoro: 2 cemectp 17
Ne O6bém B
Haspauue TemMpl, colepKanme
/n yacax
Tperuii cemecrp
Pasnen 3. Onruxa. ATomHas v syiepHast Gu3nka
19 | Baxous reomerpugeckolt onTuky. Murepdepesuns cBeTosbIX BOIH. 2
20 | Jwdpaxuus ceera. [punipn Doiirenca-®penens. Judparms Ppenesia. 2
21 | Jimdpaxums Opaynrodepa. Judpaxkoms Ha onuolt wemn. Jindpakunonnay pemerka. 2
22 | Homapuzanng ceeta. Pacnpocrpanenue CBeTa B BEHIECTBE. 2
23 | 3axoHb! TEIUIOBOrO H3IyUeHUA. 2
24 | Dneprast ¥ HMIOYJIsC cBeToBbIX kBanTOB. Dorordpexr. Opdexr Komnrona. 2
25 | KBaHTOBO-MEXaHAYECKOE OIUCAHME aToMa Boopona. KeaHToBble 9ncia. CHeKTp BOTOPOIHbIX 2
4TOMOB.
26 | DaemenThl saepHOR QU3NKM. ATOMHOE A1PO. 2
27 | SnepHsle pEaKIHH. 1
17

Hroro: 3 cemectp




2.3. JlaboparopHble 3aHsTHS

Ne QOBéM B
HazpaHue Tembl, CofiepkanHe
n/n Hacax
Hepgpiit cemeeTp
Pa3zgen 1. @Pu3ugeckne 6CHOBBI MeXaHHKH, MOJEKYIAPHOR duznkn
H TEPMOJIHHAMHKH
1 Pacyer norpewHocTeld n3Mepenuit. 2
2 OnpeJe/ieHHE MIOTHOCTH TeJl NPaBUIIbHOM reOMeTpHYECKOH hopMbl. 2
3 H3yueHue 3aKOHOB PABHOIICPEMEHHOTO IBIKCHUSL. 2
4 Hzygenne 3ak0HOB COXpaHEHHS JHEPTHH M UMTYJILCA MPH YIIPYTOM yiape. 2
5,6 | M3yuenne 3aKOHOB COXPAHEHHs 3HEPIHH K UMITYJIbCa HA NPUMEPE ONpeLeNeH s CKO- 4
POCTH NOJIETA MYJIH.
7 Hzyyenue apHaMyKM BpallaTeIbHOIO IBMKEHMS ¢ OMOMLIbI0 MasTHHKa Obepbexka. 2
8 Hs3yyenne rapMOHHUSCKHX KoJiebanui. 2
9 H3mepenne 4acToThl rapMOHHYECKHX Kosiebannii ¢ nomonipto duryp Jhccaxy. 2
10 | Onpenenexne CKOPOCTH 3BYKa B BO3/LYXE METOJIOM CTOSTYMX BOJIH. 2
11 Onpezejesne KodhPUUMEHTA BI3KOCTH XMIKOCTH. 2
12 Onpepenenve otnomenna C,/C, Bo3myxa merosiom Kiremana-/lezopma. 2
I3 M3yueHHE CTATHCTHUECKUX 3aKOHOMEPHOCTEH Ha MEXaHMYeCKHX MOJEIIIX. 2
14,15 | Ompenenerne NpUpaileHus SHTPOHN NPH UIABJIeHHH TBEPAOTO Tela. 4
16 | Onpenenenne cpearei JanMHbl CBOOOIHOrO npobera # 3pPeKTHBHOTO AHAMETPA MO- 2
JIEKYJ1 BO3AyXa.
17 | Onpepenenue kosdGHLMEHTA TEIUIOTPOBOJHOCTH METAILIOB. 2
Hroro: 1 cemecTp 34
Ne O0bém B
/n Hazpanue Tembi, copepxanue yacax
Bropoit cemectp
Pazgen 2. DAeKTPHYECTBO, MATHETHIM B HJIEKTPOMATHHTHBIE BOJHBI
18 H3yyenne OCHOBHBIX XapaKTePUCTHK HJ1EKTPOU3MEPUTENbHBIX TPUOOPOB. 2
19 | OnpezneneHue AU3ICKTPHYECKOH MPOHULAEMOCTH TBEPIIOTO MOJAPHOFO THAISKTPHKA. 2
20 | M3ydeHHe 351€KTPOCTATHIECKONO MO8 METOIOM JIEKTPOIHTHUECKUX MOIelIei. 2
21 H3ydenue 3aKOHOB IOCTOSIHHOTO TOKA. 2
22,23 | M3yyenue TeMnepaTypHoi 3aBHCHMOCTH COTIPOTHBIIEHHS MPOBOAHMKA U IOJIYITPOBOJ- 4
HHUKA.
24 H3ydenue BosisTaMIIEpHOH XapakTEPHCTUKH p-n fiepexona. 2
25 H3yuense 3nexTpoHHoro ocuunnorpada. 2
26 H3Mmepenne eMKOCTH KOHIEHCATOPa METO/IOM Pe30HaHca. 2
27 M3MepeHne nHIyKTHBHOCTH KaTyLKH meTo10oM JKybepa. 2
28 Hccaenosanne Kosrebanuii B KoJieDATEILHOM KOHTYpE. 2
29 | Hzyueune sdpexra Xoma. 2
30 | OnpenesieHue ropH30HTANBHOM cocTaBAOMEH HHAYKIMK MAaTrHHTHOTO 10415t 3eMJIH. 2
31 Onpeenenne xodbhHIHEHTa CAMOHHIYKUMH KaTYUIKA WHAYKTHBHOCTH. 2
32,33 | M3yuenue cBoiicTB GeppOMArHATHOIO MaTEpHaJia ¢ IOMOUIBIO oclLIoTpada. 4
34 | OnpejenieHue BENUYHHBI THPOMArHUTHONO OTHOIICHHS 3JEKTPOHA 2
Wroro: 2 cemectp : 34
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) ' HassaHue TeMbl, COfEpKanne O6némM B
wn PSP qacax

Tperuit cemeerp
Paznen 3. Onruka. AToMAast ¥ saepuas usuka

35 | HMayuenne uarepdepeHumonnod cxemsl xosen HetoTona. 2

36 | Hsyuenne nadpakuuy OT IETH. 2

37 | Onpenenenpe WMHBE CBETOBOH BONHLI C NOMOINBIO AHdpaKumonHON peme*rxn Onpeje- 3
JICHHE [IePHONOB ABYMEPHOH CTPYKTYpPbL .

38 | Mzyuenue nonspu3oBaHHOTO CBETA. 2

[

39 | HsMepenne BRICOKHAX TEMIIEPATYP € MOMOIIBIO ONTUYECKOTO AMPOMETPA ¢ HeYe3aroule
HHTHIO

40 | M3yuenne 3akonoMepHocTel BHELIHEro H BHyTpeHHEro (oToaddexra.

41 | Onpenenenne nocrosnuoi Punbepra

NS RN RN S

42 | Maydenne paboTsl cueTunka Ieffrepa-Mionrepa.

—
~J3

HWroro: 3 cemecetp

- 2.4 Pacuérno-Tpadudeckas padoTa.

1. B mepBom cemecTpe BBIIONHsIETCS pacuérHo-rpaduueckas paboTa Mo pasneny
Kypca «Dusuka» « Mexanuka u MonexkysipHas pusuka» («MexaHuka U MoneKysp-
Has Qu3NKa», MPAKTHKYM IO Kypcy «DPu3uka» IS CTYIACHTOB BCEX CHEIHAbHOCTeH
JHEBHOU QopMbl O0yUeHHs B TpeX 4acTsx, 4.l. BJIGKTPOHHBIH BapHaHT, PEXUM JIOC-
tyna:http//lib.gstu.local., 2010r.).
2. Bo Bropom ceMmecTpe BBHIONHSAETCS PacyéTHO-rpaduyecKas pa60Ta o pasjaeny
kypca «Puzukay «DNEKTPUIESCTBO U MarHeTH3mM» (« DNEeKTPHYECTBO U MArHETH3MY,
NIPaKkTHKYyM [0 Kypcy «®Pu3uKa» ISl CTYJEHTOB BCEX CHEUHATbHOCTEH THEBHOH
dbopmbl 00yueHus B TpeX 4acTax, 4.2, Ne3981, 2010r.).
3. B TpetbeM ceMecTpe BBITONHsETCS pacuéTHo-Tpaduueckas padoTa 1o pazneny
Kypca «Dmsuka» «OnTuka, aToMHas u sipepHas ¢usnka» ( «OrnTaka, aToMHas 1
saepHas Gu3nKay, IPakTUKYM 110 Kypcy «Pusuka», Ne3968, 2010r.).



i1

3. TemaTuvecknii njaH ANCHHNJIHHBI
Pacyuras Ha 238 yacoB ayUTOpHBIX 3aHATUH (ekuuii — 98 vacos, YCPC - 4 yaca, apakTuueckye 3auaTis — 51 uag,
snaboparopuble 3ansTHs — 85 vacos). Pacuacoska: 2,2,1;2.2.1;2,1,1. Dx3amen, PI'P B 1,2.3 cemecTpax.

Ne Beero ayn. | Jlexupn J1ab - upie [lp.-kue 3ams-
Fitel HavmenosaHue pa3aenos, Tem JacoB {gacel) 3aHATHA(9aChl ) TUA(YACH)
Paznen 1. DHINYECKHE OCHOBLI MEXAHHKH, 85 34 34 17
MOJICKYASPHOH HUIHKH H TEPMOINHAMHKH
1 | Beenenpe. DusHHeCKHE OCHOBbI MeXa- 10 4 4 2
HHKH
2 | Jivnamyxa MaTepHaJbHOM TOUKH 6 2 2 2
3 | 3akoHbI COXpaHEHHs 10 4 4 2
4 | Jluaamuka TBEpIOrO Teaa 8 4 2 2
5 Mexanwgeckne konebanus 8 2 4 2
6 | Ynpyrue BOmHbI 5 2 2 1
7 | YCPC. DneMeHTs riipoARHAMHKH 7 2 4 1
8 | MoaexkynspHo-KUMHeTHYECKad TeOpHA razos 6 2 2 2
5 | Tepmoausamuxa 12 6 4 2
10 | YCPC. Peaynphpie rasst 3 2 - 1
11 | Kuaxoe # XpuUCTAJUIHYECKOE COCTOsAHUE, Dite- 8. 2 6 -
| MeHTH GUINYECKOH KHHETHKH
Pazgen 2, DaeKTpHYECTBO, MATHETH3M H JJIEKTPO- 85 34 34 17
MATHUTHBIE BOJHBI
12 | DaexTpuyeckoe rojie B BaKyyme 12 4 4 4
13 | Daexrpuueckoe Holie B cpeiax 10 6 4 2
14 | Smexrpayeckuii TOK 10 2 6 2
15 | Knaccuyeckas JIeKTPOHHAS TEOPUs INEKTPO- 2 2 - -
: HNPOBOJHOCTH METAJLIOB
16 | DueMenTs Gm3nHecKOil JEKTPOHHKH 8 2 6 -
17 | MarauTHoe 1oJie B BaKyyme 14 4 6 4
18 | MarumrHoe 1oje B BeiecTne 6 4 2 -
19 | sIsnenue 3eKTPOMArHUTHOH HHIYKIUHH 10 4 4 2
20 | Dnextpuueckue Kosrebamus. 3akon Oma s 8 2 4 2
LIS NCPEMEHHOTO TOKa
21 | YpasreHus Makceia 2 2 - -
22 | OpeKTPOMarHHTHbBIC BOJIHBI 3 2 - |
Pazgen 3. Onraka. AtoMuad u sigepuast pu3zHKa 68 34 17 17
23 | I'eomerpuueckas orrruka. Marepdepenuns cae- 12 6 4 2
Ta ,
24 | Andpaxuug ceeta 12 4 4 4
25 | Ilomsipmsanms ceera 6 2 2 2
26 | BaamMmogefcTBHE MEKTPOMATHUTHOYO U3JIyde- 2 2 - -
HHA C BEUIECTBOM
27 | DneMCHTHI aTOMHON U KBAHTOBOH (u3uku 22 10 6 6
28 | dusmka aTOMHOTO sjpa 10 6 1 3
29 | DneMeHTapHbIC 9aCTHIB! 4 4 -
Beero no zucnunimne: 238 102 85 51
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4. YuyeOHO-MeTOIHYECKAS KapTa JHCUHNJIUHBI

Ne pas- Konu4decTBO ay INTOPHBIX CamocrogtensHas | Marepuanshoe | Jlutepatypa | Qopma KOHTpons
aena, Haspanue pa3aerna, TeMsl, 3aHATUHA 4acoB pabora cTyAeHTa obecrieuenye 3HaHKH
TEMBbI, Jlek- npak- | JlaGop. (YCPC) 3aHATHI

3AHATHS N THH. 3aHd- (Hariu., meTo-

3aHs- THSA awd. nocodus u
™ Ip.)
1 2 3 4 5 6 7 8 9
1. PuIHYeCKHE OCHOBBI MEXaHHKH, 30 17 34 4
MOJIEKYJIADHOH DUINKH B TEPMOINHAMHKH
1 Beenenue. DH3HUECKHE OCHOBBLI MEXaHUKH, KMHEMATH- 4 2 4
KA.
LET o | Tpeaver mexanuku. OchoBHble QU3MUECKHe MOJENI Ma- 2 Hzyuenue nexiu- YMK Bgenenne ITiceMeRHbIt
TepHallbHas TOYKA, CHCTEMa MAaTepHANbHLIX TO4Yek, abco- OHHOTO MaTepua- [13r.1, [3] OJIpoc.
JIOTHO TBEPAOE TENO, CIUIOMIHAA cpena. HpocTpaHCTBEHHO- na. 1, m 1-5 JK3aMeH.
BpeMetiHble OTHOWEHUA., CHcTeMa orcueta. CKajspHble M
BEKTOPHBIE Qu3Hyeckye BeluuMHbl. OCHOBHLIE KMHEMATU-
YECKHE XapakTepUCTHKH ABMKEeHUS dvacTull. CKOpOCTL u
YCKOpEHHE.
1.1.2n | Knuemaruka BpailiaTeNbHOrO ABHXEHUS TBEPAOTO Tena. 2 VMK Beexnenue [TuceMerHbIH
VrioBas CKOpOCTb H yckopeHie. KuaeMatHueckue ypapae- [1}r.1, ]3] onpoc.
HUA Jis TOCTYNATENBHOTO W BPAIATEABHOTO ABUIKE HUA. a1, m1-5 JK3aMeH.

I.I.T np | KuHemaruxa MaTepransHOl TOUKH 2 Pemenne 3anau [15],[19] Onpoc, npoBepka

Nel.23-1.30, 1.34, JIOM. 3a/laHusl.
1,38,1,40 [14], CamoCTOaTe -
1.55, 1.56 [15], Haa pabora. k-
1.23, 1.25[2], 3aMeH.

W3Y4EeHHE JIEKIIM-

OHHOTO MaTepHua-

na.

I.L.1ap | Pacuer norpemuocTy u3mepeHuit 2 [10], [22] Otuer. 3amura
oT4eTa no nabo-
patopHoii pabo-

TE.

I.1.20p | Onpeneneuue MIOTHOCTH Tell MPABHIILHON TEOMETPUHECKOH 2 Teno mpas. [10]. [24] Otuer. 3auwmra

(hopmbl reoMeTpHY. oT4era 1o nado-

dopmbl, H3Me-
PHTENLHBIH MH-

patopHolt pado-
TE.
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CTPYMEHT,
1 2 3 4 5 6 7 8 9
2 ABHaMBKa MaTepHAILHOR TOUKH 2 2 2
12,00 QcHopras 3amaua nuHaMuxy, [lepsrili sakon Hetotona. [To- 2 Hzyuenue nexum- YMK. f1lr.tl,rm 2 [hicbMeHHbIH
HATUE HHEPHHANBHON cUCTeMBl OTCHeTa. Macca, cuia w OHHOI'0 MaTepua- I 6-14; rn. | ompoc. Dx3ameH.
uMITyJibC. Bropo# 3akoH HpioroHa xak ypaBHeHHe IBHXKe- na. 5, m 36-38;
aust. Tperuit sakon Hetotona. Cusel Tpenns. Yupyrue cu- f31, .5, .
ner. CHIBE TSDEECTH U Bec. Mpeansho ynpyroe teno. Ynpy- 23-24.
rue pedopmanun M Hanpsxenns. 3akow I'yka. Tlnactuye-
cxne gedopmanun. [Ipeaen npognoctw.
12,0 mp | JIdHaMUKa DOCTYHATENBHOTO NBWKEHHA 2 Pewenve 3anay [15], 1191 | Ompoc, nposepxa
Ne2.7,2.82.6, JIOM, 3amaHus.
2.14 [15], u3yue- Camocrostenb-
HHUE JIEKLHOHHOTO Hag pabdoTa. Dx-
MarepHana. 3aMEH.
1.2.1np | M3yvenne 3aKOHOB PaBHONICPEMEHHON0 ABIKEHHS 2 JlaBoparopuas [10],[24] Oruer. Jawura
YCTRHOBKA. otdera no nabo-
paropuoii pabo-
TE.
3 3aKOHBI cCOXpaHeHust 4 2 6
1.3.1n 3aKOH COXpaHeHus uMITyibca. LlenTp Muepumn. 3aKoH aBU- 2 H3yyenue ek~ YMK {3, 12, o Tlucemennsiit
KECHUSA LECHTPa WHEPUUH, YPaBHEHUe ABHXEHHNs TeN ¢ nepe- " OHHOTO MaTepua- 9-10. OnIpoc. JKIAMEH.
MEHHOI Maccol. PeakTiBHOE ABWKEHRE, J1a.
1.3.1np | M3yuenne 3aKOHOB COXPAaHEHWst JHEPTHH ¥ HMITYIbCa Ha 4 Jlaboparopras [10],[24] OTtuer. 3amura
TpHMEPE OlpeesIeH s CKOPOCTH NONeTa IryIM YCTaHOBK&. oTtueta 1o nabo-
patopHoii pabo-
TE.
1320 Paborta u mommocts. Knxetwueckas sueprus. Koscepra- 2 WsyueHue nexiy- YMK [3], k. 3, . TtucbmenHbIR
TUBHBIC 1 HEKOHCEpPBATHBHBIE CHNbl. [loTeHIMaibLHAY 3HEp- OHHOTO MaTepua- 11-15. ONpoc. JK3aMEH.
TUst 1 YHEPTHs B3aUMOREHCTBHSA. 3aKOH COXpaHEHHs NONHOM Ja.
MeXaHu4ecKoH aHeprun. Ofmedusnieckuil 3akoH coxpane-
HHA SHEPTrun.
1.3.1 np | Mmnynsc. Pabota u snepris. 2 Peierue 3anau Ne [15], [19] Onpoc, nposepxa

2.16,2.39,2.16
[15];1.114, 1.115
[14]. U3yueuue
NEKLUOHHOT0 Ma-
TepHasa.

oM. 3aTaHns,

CaMoCToATe b~

Has pabora. Dk-
3aMEH.
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1.3.2ap | M3y4ueHHe 3aKOHOB COXPAHEHHA FHEPTUH W HMITYNbCA TPH 2 Jlabopartopras [10],[24] Oruer. 3amuTa
YIIPYroM yiape YCTaHOBKA. ortieTa nmo nabdo-
paropHoii pabo-
TE.
4 JuHamuka TBEPAOro Testa 4 2 2
4.1 n MoMeHT ciilbl. YpaBHEHHe MOMEHTOB. BpauiarebHbIN MOMEHT. 2 H3zydeHue nexun- VMK [3], ra. 4, o FnceMeHHbIHA
VYpaBHeHHE JBWKEHHMS Tefd, BPALIAOUIErocs BOKPYT Henod- OHHOTO Martepua- 16-20. onpoc.
BIDKHOHM ocH. MOMEHT HHEPUMY TBEDAOrO Tejla OTHOCHTENLHO na. JK3aMeH.
HENOJBIKXHOH 0CH. MOMEHT HHEDIIMH HEKOTOPBIX TEJT MPaBHib-
HO reomeTpuyeckoli popmbl. Teopema Hltelmepa.
1421 MoOMEHT HMIyJIkca. 3aKOH COXpaHeHUs MOMEHTa HMIYJhca 2 Hsyvenne mexiu- YMK [3], 14, m IMiceMeHHbIH
TBEPAOTO Tena. KHHeTHIECKas JHePIHs BpallleHus TBEPIOTO OHHOTO Marepua- 19-20, n. 22. onpoc.
Tena, Pabora ¥ MOWHOCTL IPH BPAIUEHHH TBEPIAOTO TeNa B na. Jx3aMeH.
HeHTpansHoM noJjie. 3axorsl Kennepa. 'mpockon
t.4.1 np | IunaMHKa BpaWATEILHOTO JBHKEHUS 2 Pemrenne 3agaq Ne [15],[19] Onpoc, nposepka
3.4,3.5[2]; 1.160, IOM. 3a1aHMA.
1.161 [14]; Ne3.16, Camocrogrenb-
3.24,3.26,3.32 Has pabora. Dk-
[2], U3yuenune 3aMeH.
JIEKIMOHHOTO Ma-
Tepuana.
1.4.1 np | M3yueHue NHUHAMWKK BPAATENLHOTO ABHKEHHS C fOMO- 2 Jlaboparopuas [10],[24] Otuer. 3amyra
HibKo MagTHHKA Obepbeka YCTaHOBKA. oTt4eTa no nado-
paropoii pabo-
Te.
5 Mexannueckue KojieGanus 2 2 4
1.5.0n Heikenne cuereMsl BOMU3H YCTOWYHBOIO HOIOKEHUS paB- 2 Hzyuenne nexum- YMK [3], rn. 18, TTuceMeHHbIA
nosecHs. Mozens rapmMonudeckoro ocuuansitopa. [pumepsi OHHOTO Marepua- n. 140-148. onpoc.
FAPMOHMYECKUX OCUWLIATOPORB: I'PY3 HA HPYKUHE, MaTeMa- na. JK3aMeH.

THYECKMH MaATHHK, Guzudeckuit MastHuk. CROGOIHbIE He-
satyxatomme xonebauws. Ilapamerpbl rapMOHHYECKMX KO-
nedanuit: aMNAUTY A, KpYroBas yactota, (asa rapMoHHYe-
ckux koneGanmit, CpoGofHble 3aTyXaroliHe KoneGaHus.
Koshduuuent 3atyxaus, jorapudMU4eckuil AEKpeMenT,
406pOTHOCTL. BeinykIeRHble KONeBans OCHMILIATOPA 0]
AEHCTBHEM CHHYCOMAAARHON Cubl. AMIIUTYAA U (asa rpu
BBIHYKAEHHBIX KoeOanuax. PesonancHsie KpuBbie. Crome-
HHE TAPMOHMYECKHX KoJlebarHil.
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.51 np | KuHeMaTwka 0 TMHAMKKA rapMOHHYECKHX KonebaHui 2 Pewenue 3anay Ne [15}, {19} Onpoc, nposepka
12.9,12.11, 12.16, IOM. 3aJaHus.
12.21 [2], HUzyue- Camocroarens-
HUE JIEKLHOHHOTO Has pabora. Jk-
Marepuana. 3aMeH.
1.5.1 np | M3yuenue rapmonuueckux kosebanuit Jlaboparopuas [101,[25] Oryer. 3aumra
YCTAHOBKA. oTtyeta no nabo-
paropHo# pabo-
TE.
1.52 np | Hamepenue 9acToThl rapMOHHYECKHX KosieDaHui ¢ momo- Jlaboparophas [10],[25] Oruer. 3aumra
ubo uryp Jinccaxy yCTaHOBKA. otuera o nabo-
patropHo#i pabo-
TE.
6 Yupyrue Boasbl 2 1
1.62n Bonnosoe memmenwne. Ilnockas Geryuwias mosna. [{nmuma 2 Hzydenne nexnu- YMK {31, rm. 19, ITicEMeHHBIH
BOJIHBI, BOJIHOBOW BeKTOp. BonmHOBoe ypaBHeHre. ®aszoas OHHOTO n. 153-160. Ornpoc.
CKOpOCTh W Aucnepcud BosiH. BonHoro# naker. ['pynnosas Marepuaia. JK3aMeH.
CKOPOCTL, JHEPTeTHYECKHE XAPaKTEPHCTHKH YIIPYTHX BOJIH.
Bekrop VYmopa. Chepuieckue Bonubl. MurepdepeHums
sonH. OOGpazoBaHue CTOSHMX BOJH. YpaBHEHWe CTOs4e
BOJIHBI W €70 aHANu3.
1.6.3 np | OnpezeneHHe CKOPOCTH 3BYKA B BO3AYXE METOAOM CTOSTUMX JlabopartopHas [101,{25] Oryer. 3ammra
BOJIH YCTaHOBKA. oTyeTa no nabo-
patopHroii pabo-
TE.
1.6.2mp | Cnoxenue koneGanuii I Pemenue 3anay [15],[19] Omnpoc, rpoeepka
Nod 46, 4.49, 4.50 JIOM. 3a7aHus.
[14], u3yyenue CamocrosTens-
JIEKUHOHHOTO Ma- Hasg pabora. Dx-
Tepuania. 3aMEH.
7 DeMeHTHE MEXaAHHKH KUAKOCTEH H ra3oB 2
1.7.1 OGmue cpolicTa KUAKOCTEH W rasos. KuHemaTmueckoe 2 [}, (311223 [TucbMeHHBUH
YCPC OJTMCaHne NBWKEHMA KMIAKOcTH. Hpeanmbhas kuaxocTh. CamocTrosiTensHoe onpoc.
CraunoHapHoe TeueHne NACAIbHON KUAKOCTH. YpaBHEHHE H3yuyeHie BOMpo- JK3ameH.
Beprysun. Baskas xuiakocts. CUlbl BHYTPEHHETO TPEHUS. COB TEMBbl.

CraunoHaproe Teuenue Baskoll xuakoctd. Kosdduumenrt
BA3KOCTH. TeueHue o TpyGe. Gopmyna Iyaseins. Gopmy-
1a Crokca. [Tonatue o TypOYIEHTHOCTH.
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L7.1 ap | Onpenenerune koddhdutimenra BA3KOCTH KUIKOCTH 2 Jlaboparopnas [10],[26} Oruet. 3amura
YCTAHOBKA. otyeTa no aado-
patopHof pabo-
TE.
8 MoseKyJsipHO-KHHETHYeCKAsSE TEOPHSI I'a30B 4 2 2
1.8.1 1 Monenk UIeanbHOro raza. YPaBHEHHE COCTOSHHA HAealb- 2 Hayuenne nekuu- YMK [3]. . 8, 1. | Yeruwii onpoc.
HOTO rasa. [laBnenue raza ¢ TOUKM 3PEHHA MOJEKYISIpHO- OHHOTO 41-43. JIK3aMEH.
KHHETHYECKOH Teopuu. OCHOBHOE YpaBHEHHE MOJEKYJIAp- Marepuana.
HO-KHHETHYECKOH TeopHH.
1.82n CpenHas KHHeTHYecKas YHEPrid MOCTYNATENLHOTO JBHKE- 2 Hayuenue nekuu- YMK {31.m.9.n. | VYernwii onpoc.
HHA MOAEKYN. MOJEKYNAPHO-KHHETHYECKHH CMbICT Temre- OHHOIO 50-51. DK3aMeH.
parypbl. Hucro creneHell ¢cBo0onbl MONEKYJbl. 3aKOH paB- Marepuaa.
HOMEPHOTO PacliPEACEHHUs FHEPIHH 110 CTENEHAM CBOOOIb]
Monekyil. BHYTpeHHsAs 3HEeprius uieanrsHOro rasa.
1.8.1np MosexyaspHO-KHHETHYECKAS TEOPHS HAEANbHBIX TA30B 2 PeuieHue 3a1au [15].[19] Onpoc, npoBepka
No2.4.29 27 IOM. 3alaHus.
[14]; Ne5.60, 5.53 CamMocToATeNb-
[2]. Uayuenue Has padoTa. k-
AEKUMOHHOTO Ma- 3aMeH.
TepHana.
I.8.1np | Onpenenenne othowenna C,/C, Bo3ayxa metonom Krema- 2 Jlaboparophras [10],[26} Otuer. 3awura
Ha-Jlesepma YCTaHOBKA. otueTa no nabo-
paTopHoit pado-
TE.
9 TepMonnnamuka 6 3 4
1.9.1 n MHUKpOCKONHYECKHE napameTpsl. BeposatHocTh u duykrya- 2 H3yuenne nexuu- YMK [3]. 1 8 n. ITucbMeHHbIH
uny. CTaTHeTHHeckoe pacrnipefeneHue Makcsena [is rasa OHHOTO 44, ornpac.
MO CKOPOCTAM H HEPTHAM HX XaO0THYECKOrO ABMMKEHMI. Marepuana. IK3aMEH.
XapakrepHble CKOPOCTH TEMNIOBOTO IBMKEHHS MOJEKY
rasa.
1925 bapomeTpuueckas Qopmyna. Pacnpenenenus BonsuMmaHa 2 Hzyuenue nexum- YMK {31, 8, n. IMucbMenHbIR
AR MONEKYN! HIAEATBHOrO ra3a, HAXOASIIHUXCH BO BHELIHEM OHHOFO 48. orpoc.
norexunasbLHoM  nose.  Pacnpenenenwe  Makcselina- marepuana. DK3aMEH.
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1.93 n Konuuectso Temnotel. Temnmoemkocts. PaGora rasa npu 2 HsyueHue nexuu- YMK [3].m.9, HuceMeHHbIH
u3MeHeHnn ero o0wema. IlepBoe Hayamo TepMoOAMHAMMKM. OHHOI'O Matepua- 51-55. onpoc.
IIpyMeHenre fepROro Hauana TEPMOAMHAMHKK K H3OIPO- na.
ueccaM M anmabaTHHecKOMy NPOUECCYy HAEaJBHOTO rasa.
IMonurponuyeckue NMPOLECChl. 3aBHCHMOCTL TEIOEMKOCTH
HIeaTbHOTO rasa 0T BUAA npoilecca.
1.9.4 n Ofpatumble 1 HeoOpaTUMBbIe TEIIOBBIE HpOLEcchl. Kpyropoit 2 Hsyueune gekum- YMK [3], .9, 0 IMucemennnm
npouecce (LuKi). TennoBble TBUIATeNN W XOJIOAHIbHbIE MaLlH- OHHOFO MaTepHa- 56-59, onpoc.
bt Hukn Kappo. MakcHManbHblil k.04 TEIUTOBON MarlHis.. na. DK3aMeH.
Metox uuKI0B. DHTponus. Bropoe Hauano TepMoaMHAMHUKM.
TepmopuHamMuMeckue ROTEHUMATBI M YCIOBHS DaBHOBECHS.
TpeTbe Hauano TepMoAMHaMuUKH (Teopema Heprcra).
1.94 n Onpesencaue TpUpAINeHHs 3HTPOMMH 0OPW  IABIEHHU 2 Jlaboparophas [10],[26] Otyer. 3amuTa
TBEPAOTIO Tena YCTaHOBKA. oTdera no nabo-
paropHoii pabo-
Te.
1.9.1 ip | OCHOBBE TEPMOAHHAMHUKH 3 Pentenue 3anay [15], {19] Ompoc, npoeepka
No2.49 2.53,2.54 JOM. 3aJaHus.
[14]; Ne 11.71, CamoctosTens-
11.74, 11.62, Has padoTa. DK-
11.45 [15]. Uzy- 3aMeH.
YEHKE JIEKLMOH-
HOI'0 MarepHana.
11 PeanbHbie rainl 1 - 2
1111 Peambubie rasel. Cuibl 1 TOTEHLIMATLHAA JHEPIUS MEKMO- 2 [11, [3].122] IuceMeHHbI
YCPC JeKYAApHOTO  B3amMojelicTeus.  YpaBHeHue Bau-gep- CamocrogrensHoe onpoc. DK3aMeH.
Baansca. Cpasuenue m3zotepm Bau-pep-Baansca ¢ skcne- H3y4YeHHe BONpo-
pPUMEHTAIbHbIMH H30TepMaMu. Kputnueckoe CocTosHHe H COB TEMBI.
NapameTphbl KPUTHUECKOr0 COCTOSIRUA
I.11.1np | PeanbHble rasbl | Pewenue 3anau (151, [19] Ompoc, npoBepka
Nel2.2 [15], u3y- JOM. 3aJaHis.
YEHUE JICKUHOH- Camocrosrens-
HOro Marepuania. Has pabora. Dk-
3aMeH.
12 JeMeHTbI GH3IHYECKON KHHEMATHKH 2 - 6
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1120 Houstre o pusndeckolt kunetuke. CpeHee YUCIO CTONK- 2 Hsyuenne nexuu- [3],r1 8, n. IacemenHHbIH
HOBEHHH I CPEAHss AnHa cBOGONHOTO npobera MOJeKy. OHHOFO MarepHa- 46-49. onpoc.
Bpewmsi penakcauun. SIBreHHS nepeoca B TepMOAWHAMHYeE- Jja. DK3aMeH.
CKIf HEPaBHOBECHBIX cHCTeMax. ONBITHBIE 3aKOHBI TeIUio-
NPOBOAHOCTH, Au(y3un 1 BHyTpeHHero Tpenns. Moleky-
TAPHO-KMHETHYECKAS TEOPHA HTHX sBIEHUH. Brmon ypap-
Herust HGQY3uK, TeNIONPOBOAHOCTH M BHYTPEHHETO Tpe-
HHA.
I.12.1ap | Oupenenenne cpeauelt ATHHEI CBOGOAHOrO mnpobera u (- 4 Jlabopatopras [10],[26] Oruet. 3ammTa
(eKTHBHOTO ITMaMeTpa MONEKY BO3AYXa YCTaHORBKA. oT49eTa no nabo-
paropHo# pado-
Te.
1.1221p | Onpenenenue koaddunreHta TeI0NMPOBOIHOCTH 2 Jlaboparopras {10} OTrueT. 3amura
YCTQHOBKA. 0T4eTa 110 nado-
patopHoli pabo-
TE.
2 IJIeKTPHYECTBO, MATHETH3M W 3/1€KTPOMATHUTHEIEC BOJI- 34 17 34
Hbi
12 JIEKTPHYECKOE 10J1€ B BAKYYME 4 4 4
2021 n 3akon Kysona. HanpsxeneocTs INEKTPHUCCKOTO IO, 2 Hayuenne nexmu- VMK (31, rm 11, ITaceMennbt
Hpuxuin cymepnosuuuy. DnekTpwaeckult aunons. [ToTok OHHOIO MaTepua- n. 77-82; Or1poc.
BEKTOpa HanpskeHHocTH. Teopema Iaycea ans snexrpocra- na. [28] Jx3aMeH.
THYECKOTO Mnond B Bakyyme. Ipumenenue teopemsr aycca
K pacyeTty 3J1eKTPOCTATHYECKOrO N0,
2.12.1 mp | Dnekrpoctatuka. 3akod Kynowa. Hanpsxeutnocts mons. 2 Pemuts 3amaun Ne [15L,[19], Onpoc
[MpuHumBn cynepno3uimy, 9.2,95,9.10, [28], [29]
' 9.11,9.13,9.14,
9.25 [2]. Uzyue-
HHe JeKLIMOHHOTO
MarepHana.
2.12.1 np | H3y4eHHe OCHOBHBIX XapaKTEPUCTHK INEKTPOHIMEPHTE b~ 2 Jlabopatopras | [18],[30-31] | Oruer. 3aumra
HbIX PHOOPOB YCTaHOBKA. or4era fo nado-
paropHolt pabo-
Te.
2122 n | Pabota snextpocrariueckoro nons. Teopema o LHAPKYJA- 2 Hayuenue nexu- YMK 31, m 11, Hucemennbrit
UMK JNIEKTPOCTATHYECKOPO Mosis. TMoTeniwan amekrpocra- OHHOIO MaTepuanta . 83-86; ofIpoc.
THYECKOTO MOAS W €F0 CBA3b € HANPHIKEHHOCTbIO. Pacuet [28] DK3ameR,

NoTeHUKAA U DA3HOCTH NOTCHURATIOB.
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2.12.2np | Motenunan. Cea3b NOTEHUMANA € HAFPSKEHHOCTBIO IJTEK- 2 Pewuth 3anaun Ne [15],[19], Omnpoc, nposepka
TpocTaTHieckoro nons. PaGora no nepeMeinenuso 3apsaa B 9.44,9.45,(2]. [28], [29] QOM. 3a1aHus.
nose. Msydenne nexuu- JK3aMEH.
OHHOIO MaTepua-
na.
2.12.2ap | HUsyuenue 31eKTPOCTATHYECKOrO MONS METOAOM 3NeKTPOIH- 2 Jlaboparopras | [18], [31-32] | Oryer. 3amwura
THYECKHX MOaeeH. YCTaHOBKa otvera no nabo-
paTopHoii pado-
TE.
13 JIeKTPpHYECKOE NoJle B cpeax 6 2 4
2.13.1n DJIEKTPUIECKUA QUMONL BO BHELIHEM 3MEKTPOCTATHYECKOM 2 Hayuenue nexup- YMK [3],rm 11, ITcbMeHHbIH
nosie.  UHonspusauus  awastextpura.  [lonspH30BaHHOCT. OHHOI'C MaTepuana n. 87-91; orpoc.
DrieKkTpHUeckoe cMeuienne. JuaiekTprueckas NPOHMLAe- [28] DK3aMeH.
MOCTh, OCHOBHbBIE YPABHEHUA WIEKTPOCTATHKH AMIACKTPH-
KOB. | paHUuHbIE YCIOBUA HA TPAHMLE Pa3aena “AnIeKTPHK
- UIEKTPHK” M “NPOBOAHMK - IHANEKTpHK”. I1roTHOCTD
JHEPrHH 3ASKTPOCTATHYECKOTO MOAA B AMINEKTPHKE. Dek-
TPOCTPUKHHMA U TMbe303aeKTpryecknit addert. Cernero-
WEKTPHKM.
2.13.53ap | Onpenenenue MHIEKTPHYECKON MPOHHLIAEMOCTH TBEPAOTO 2 JlaGopatophas | [18],{31-32] | Oruer. 3amura
AWIEKTPUKA YCTaHOBKa oT4eTa no nado-
parophoi pado-
TE,
24340 Maeanbubli NPOBOGHKK B 3J1eKTpocTaTHYECKoM Hose. [lo- 2 HzyueHue nexun- YMK 3], rmn 11, [TucbMeHHbI
BEPXHOCTHAS [JIOTHOCTD 3apaa. JJIeKTPOCTATHUECKOE MOJIE OHHOTO MaTepHana n. 92-93; Onpoc
B 0ONOCTH WAEAIbHOIO MPOBOJHHKA. BJIEKTPOCTaTHYECKAs [28]
3alUMTa. DIEKTPOEMKOCTh YEAHHEHHOTO NPOBOAHMKA. Bia-
MIMHASI EMKOCTb ABYX MPOBOTHHKOB,
2.13.5n Kotencatopbl. EMKOCTL KOHIEHCATOPOB pa3iuuHOl reo- 2 H3yuenue nexun- YMK [3].ra 11, ITucoMeHHbt
METpHYECKOl  KOHQHIypauuu. DHEprus B3aumoneicTaus OHHOTO MaTepHana . 94-95; onpoc.
3JCKTPHUYECKHX 3APANOB. DHEPFUS CHCTEMbl 3apsiKEHHBIX [28] DK3ameH.
MPOBOAHHKOB. JHEPrus KoHAeHcaTopa. [TnoTHOCTL sHeprun
3JEKTPOCTATHUYECKOTO MO,
2.13.3np | TIpoBOAHMKM B 2JIEKTPOCTATHHECKOM NOse. DNEKTPOEM- 2 Pewuts 3anaun [15].[19], Onpoc, nposepka
KOCTh. KoHteHcaToph Ne© .97 (2], 17.7, 28], [29] JOM. 3afaHug,

17.4,17.20 [15].
H3ayuenne nekuu-
OHHOTO MaTepuana

JK3aMEH.
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2.13.4np | HMsMepeHue eMKOCTH METOAOM OATHCTHYECKORO TajlbBAHO- 2 JlaGoparopnas | [18], [31-32} | Oruer. 3ammra
MeTpa YCTaHOBKA oT4eTa [o nabo-
~ paropHo# pabo-
T€.
14 DACKTPHICCKHI TOK 2 6
2.14.1n YCroBAsS CYUIECTBOBAHMS 3NEKTPHYECKOTO ToKa. [IpoBox- H3yqenue nexuu- YMK {3}, r. 12, TuceMenHbii
HUKH ¥ H30A3TOpbl. 3akoubt OMa n [Droyns — Jlenua 8 un- OHHOTC MarepHana m. 96-101; OTpoc.
TerpanbHoit v nuddepenimantiol bopme. Croponnre cu- [28] DKIAMEH.
Jbl. DnexTpoasikyias cuna (3JC). Herounukn DJIC. 3a-
KoH OMa s 3aMKHYTOH [enH U 1718 Y9acTKa e, coaep-
wamiero uerounuk DJIC, axkonst Kupxroga.,
2.14.1np | 3akoHbI TOCTOSIHHOTO TOKA. PaboTa M MOWHOCTH TOKA. 2 Pemuts 3agaqu [151.119], Oupoc, nporepka
Nel0.16, 10.42, [28], [29] JOM. 3aJaHus.
10.78, 10.80, IK3AMEH,
10.90, 10.95 [2].
Hsydenne nexim-
OHHOro Marepuajia
2.14.1np | V3ydeHue 3aKOHOB TOCTOSHHOTO TOKA 4 Jlaboparopras | [18],[31-32] | Oruer. 3ammTa
yCTaHOBKa otyeta no nado-
paropuoi#i pabo-
TE.
2.142ap | HsyueHne 3MeKTPOHHOTO ocuuiorpada 2 [18], [30-32] | Onpoc, mposepka
JOM. 3aJaHu.
JK3aMEH.
15 Knacenueckas 31eKTPOHHAS TeOpMA JIEKTPONPOBOIHO- - -
CTH METAIIOB
2.15.1n DNEKTPOUPOBOAHOCTL MeTa10B. Hocuresu 3apaia YMK
B MeTaax. HexocTaTrouHocTs KIaccHueckot aeKTPOHHOM Hzyuenne nekuu- (3], . 13, TucoMeHHbLH
TEOPUH. 2DNEKTpoHHLIH depmu-raz B Merwite. SBireHue OBHOFO MaTepuana n. 102-103; omnpoc.
CBEPXHPOBOAHMOCTH. [28] JKk3amen.
16 dnemMenTht GHINTECKOI JJEKTPOHUKH - 6
2.16.1n DneMeHTHl 30HHOH TEOPHH KPHUCTAIOB. 30HHas CTPYKTypa H3ydeHue Nnexyu- YMK [31, rn. {3], TTncoMenHbrit
SHEPreTHYECKOr0 CHEKTpa MEKTPOHOB. Yposens ®epmu, OHHOFO Matepuaia . 13, n. oTIpOC.
HOBEPXHOCT, Depmu, UHCAO IMEKTPOHHBIX COCTOSHUN B 104-108; [3] JK3aMeH.
30He. 3anOTHEHHE 30H! METANIBI, TIOAYHNPOBOXHWKE, - ,nL 31,
MISKTPHKK.  DAEKTPONPOBOANMOCTE  TIOYIIPOBOIHUKOB. m.240-243;
CobcTBeHHble W NpUMecHble noaynposomanke. [ToHsTHe 0 [28]

p-n mepexoae. DneKTpUMecKuil Tok B BakyyMe. TepMosnek-
TPOHHAs IMUCCHs. DACKTPHUYECKHIT TOK B Tase.
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2.16.1np | M3yuenue TeMmrnepaTypHOH 3aBHCHMOCTH CONPOTHBIEHUS 4 JaGoparopras | [18],[31-32] | Omver. 3amuta
NPOBOJAHMKA H TTONYHPOROKHUKE. YCTaHOBKE oTHETA O JlaGo-
‘ ~ patopHoii pabore.
2.162np | Hayyenne BOABT-aMNePHOI XapaKTEPUCTHKH P-i Iepexosa 2 JlabopatopHas | [18], [31-32] Oryer. Sammra
‘ YCTAHOBKS oTyera no abo-
paropHoii pabote.
17 MarnuTHoe nojie B BAKYyMé 4 4 6
2.17.1n DNEeKTPOMArHHTHOE B3AMMOJEHCTBIE [BWKYUIMXCH 3apa- 2 Hayuenue rmexim- YMK {3}, ra 14, Thacemertntif
noB. BekTop MarHnTHOW MHAYKLEH. [IpHHUMO cynepmosu- OHHOTO MaTepuana n 109-111;, ofpoc.
witi. 3axon buo-Casapa-Jlannaca u ero (IpHMEHEHHE K pac- . 14, o DK3aMen.
YeTy MAFHUTHOTO Hond. MaraurHoe rose npsmotrHeifHoro 118-119;
ApPOBOJHIKA ¢ TOKOM. MArHuTHOE TOMe KPYroBOrO TOKA. [28]
Buxpesoit xapaktep maruuthoro noms. Teopema o LHpKy-
JTALUMH BEKTOPA MAPHMTHON RHEYKLWEK IS MArHUTHOTO FO-
1% B BAKYYME W €ro NPHMEHEHHE K PacdeTy MATHHTHOTO
noJif TOPOHAA N IJIHHHOIO COACHOMAA.
2.17.1np | MarHuTHOe Nojie TOCTOSHHOrG TOKa. 3aKoH buo-Camapa 2 Pewnte 3anaqu Ne [15},[19], | Ompoc, nposepka
ero NpUMeHeHHE, 21.3,21.8,21.17 [28], [29] IOM. 3a7aHug,
[15]. OKkzameH.
Hzyuenue nexnu-
OHHOI'O MaTepuaia
2.17.lap | Onpenenenue TOPHIOHTATLHOH COCTABAIONIEN WHIAYKINH 2 NaGoparopras | [18],[32-33] | Omruer. 3aumrta
MArFHATHOTO NOJIA 3eMitn YCTaHOBKa oryerta 110 nabo-~
paropoit pabo-
€.
21720 | lnkenHue 3apsHKeHHBIX YACTHIL B MATHUTHOM rose. Cuna 2 YMK 3], r. 14, TTucpMeHHbI
Jlopenua. Tlpusuymn eficTBUS UMKIHYECKHX YyCKOpUTeTel n 113-117; onpoc.
3apskeHHbIX YacTul. Ddext Xomma. M| — reneparop. [28] JK3aMeH.
JleHCTRHE MATHHTHOIO HOJIA HAa NPOBOXHHK ¢ TOKOM. Cuna
Amriepa. Butok ¢ Tokom Hayuerue feKUHOHHOTO MaTepma-
7la B MarauTHOM Tofie. MoMeHT cui, JeHCTBYIONINX Ha BH-
TOK C TOKOM B MarHMTHOM mosie. MarduTHuiit MOMeHT.
DHEPrHs BUTKA C TOKOM BO BHEHIHEM MATHHTHOM f10J1e.
2.17.20p | JiBimKenve 3apsuKeHHBIX YacTHLL B 3MEKTPHUECKOM W Mar- 2 Pewrirs 3anauu [151[19], | Onpoc, nposepka
HWTHOM TOJIAX Ne22.5,22.2,23.2, [28], [29] A0M. 33IaHEs,

23.10, 23,19, [15].

Hzyuenne mekun-

OHHOI0 MaTepha-
3.

Dx3aMen.
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3.172ap | Onpenenenne BenMYWHBEI THAPOMATHHUTHOIO OTHOLIEHHS 2 Jlaboparopras | [18],{32-33] | Oruer. 3aumuta
IEKTPOHA YCTaHOBKA oT4eTa no nado-
paropHoii pabo-
Te.
2.17.3np | Usyuenue rdpdexra Xonna 2 JlaGopatopras | [18], [32-33} | Orver. 3amura
YCTaHOBKa otyera 1o nabo-
paropHoi paGo-
TE.
18 MaruurHoe noJie B BeLeCcTBe 4 - 2
2.18.1x Hamaruuuusanue BeuiectTsa. MariuTHbIE MOMEHTH! aTOMOB. 2 Haygenne nexup- YMK [31, rn. 16, ITnceMeHHbI
HamarnnyeHHocTs.  HanpsokeHHOCTs  MAarHUTHOrO  Mnons. OHHOIO MaTepuana m 131-133; OT1pocC.
MaruurHas npoHuuaeMocts. OCHOBHbiE YPABHEHUA MarHu- [28] DK3aMeH.
TOCTATHKH B BELIECTBE. ['paHuuHbIEe YCAOBUA HA MOBEPXHO-
CTH pa3jena JIBYX MarHETHKOR.
3.182n Buasl marwetnkos. Tlapa-, aua-, deppo- v antudeppomar- 2 Hayaenue nexum- YMK [3].rm. 16, ITrcemenHbI
HETHKH. DJIEMEHTHI TeopuH (eppomarHeTusma. JomenHas OHHOTO MaTepHana . 135-136; onpoc.
crpykrypa. Touka Kiopu. Maruuthsiii rucrepesnc. deppu- [28] IK3aMEH.
Tol. MaruutocTprkius $eppomaruetuxon. [lpumeHeHne
MarHHTHbIX MaTepPHaJIOB.
2.18.1ap | Hsyuenne cBOHCTB (eppOMArHHTHOrO MaTepHANa ¢ MOMO- 2 Jlaboparopuas | [18], [32-33] | Oruer. 3amura
WbIO ocunnorpaga YCTaHOBKA oryera no aado-
paropHoii pado-
TE.
19 SlBjienye 3MEKTPOMATHHTHOI HHAYKUHH 4 2 4
21911 MarnuTHeiit notok. Teopema Fayeca ans MarHUTHOTO Nos 2 Hsyuenue nexuu- YMK [3], m 15, MucemeHHbI
B Bakyyme. PaboTa nepemellieHus TIPOBOAHMKA ¢ TOKOM B OHHOFO Marepuana m. 122-125; onpoc.
MarHUTHOM T10J1e. SIBAeHMe 2JeKTPOMATHHTHON HHAYKUHU. 28] JK3aMeH.
3aKOH 2NIEKTPOMArHHTHOR WHAYKUWK. [lpaBuno JleHua.
Bsaumuas unayktusHocTs. IAC B3aUMHON MHIYKHMH,
2.19.2n Asnenne camounnykusn. 3JC camonnaykuuu. MHAYKTUB- 2 Hzydenune nexuu- YMK [3].ra. 15, HucemenHbIH
HOCTh. TOKHM NMpPU BKJIIOYEHMH W OTKNIOYEHMM UCTOUHMKA OHHOIO MaTepuana n. 126-130; onpoc.
DJC B 3MEXTPHUECKYIO HENb. DHEPTHA MAarRHTHOFO TIOJA. [28]
[lnoTHOCTH IHEprUM.
2.19.1np | DaexTpOMarHuTHasS WHAYKUMS. MHAYKTHBHOCTH. DHeprus 2 Peututs 3anaun [15],[19] Onpoc, nposepka
MArHUTHOTO TON4. Ne25.8,25.9, [28], [29] NOM.  3aAanus.
2516 [15]. JIK3aAMEH,
Hzyuenue nexuu-
OHHOrO

Martepuaiia
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2.19.15p | OriperpremaH o xPiHHOCTHTRA TYENOSMERONDN JKESEyaK 22 Ji#a6ppeappans | [18RI[I3B3B] | [Hlocwmenniiit
MHIYKTHBHOCTH, YYTIHOREXS ODPPOCIRIEMRRH.
20 DJIeKTPOMArHHTHBIE KoJiebanns 2 2 4
2.20.1x CoGonnmie KonebaHus B KoNeGaTeNbHOM KOHTYpE. BbiHy- 2 Hzyuenne nexun- YMK [3], pn. 18, Mucsmennsti
HKICHHDBIE 3NeKTpudeckne koneGanus. [eneparop nepemeH- OHHOT'O MaTepuana . 146-152; | onpoc. Dk3amen,
HOTC TOKa. 3aKoH OMa Ins HenH [epeMeHHOro Toka. Mme- [28]
JaHC.
2.20.1np | DIeKTPOMarHuTHLEE KONeBaHUs H BOAHEI 2 Peuruts 3anauu (15,1191, Ornpoc, nposepka
Neld 3, 14.7, [28], [29] oM. 3alaHus.
14.23, 14,24, DK3aMeH.
14.25 [2]. Uzyue-
HHE JIEKIMOHHOTO
MarepHala.
3.20.1np | Hcenenosanue koneGaunit B koneGaTeabHOM KOHTYpe 2 Jabopatopras | [18],[32-33] | Oruer. 3amuta
YCTaHOBKa oTyeTa 1o ja6o-
paTopHoii pabo-
TE.
2.20.2np | Wsmepenue EMKOCTH KOHIEHCATOPA METOAOM PE3OHAHCA 2 JlaGoparopras | [18],[32-33] | Otuer. 3ammura
YCTaHOBKa oryeTa no nabo-
paTopHoii pabo-
TE.
21 Ypasrenns Makcsesia 2
221.1a DapaneeBcKas ¥ MAKCBENUIOBCKAS TPAKTOBKHU SBJICHHS M€K~ 2 H3yuenue nexim- YMK [3], . 17, IucemenHblit
TPOMarHUTHON UHAYKUMH. BHXpeBoe anexTpudeckoe mose. OHHOr0 MaTepuana n. 137-139; | onpoc. Dk3aMen.
Tok cmemenns. Cucrema ypasHenuit Makcselnna B HHTe- [28]
rpasibHOM 1 TH(pepeHtBATEHON Popmax.
22 IEKTPOMATHNTHLIE BOJIHBI 2 1
2221 BosHoBoe ypaBHeHUE 1A IMEKTROMArHMTHOrO mond. [Lio- 2 HMsyuenue nexuu- YMK [3]. rn. 20, MuckMeHHbd
CKast 3NeKTpoMarHnuTHag BosHa. OCHOBHbLIC CBOMCTBA 3nek- OHHOTO MaTepuana n 161-164; | onpoc. Fkzamen.
TPOMArHWTHBIX BOJAH. DHEPTHSA 3EKTPOMATHUTHON BOIHBL. [28]
Horok sneprum. InoTHOCTL MOTOKA SHepruu. Bextop Vmo-
Ba - Nolttunra. Manyvenue anmons.
2.22.1np | CBOUCTBA HNEKTPOMATHUTHBIX BOJH | Pemnth 3anaum [15],[19], Onpoc, npoeepka
Netd.1- 14.6 [2]. [28], [29] IOM.  3aJaHus.
H3ayuenne DJK3aMeH. -
NEeKLUOHHOTO
MaTepuasa,
3 OnTuka. AToMHas i saepuas GH3NKa 34 17 17
23 Ceomerpuueckas ontuka. Murepdepennns csera. 6 2 4
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3.23.1n Passurie npeactapnenuit o mpupose ¢sera. OCHOBHEIE 3a~ 2 Hzyyenue nexun- YMK [3], .21, HuckMeHRBIH
KOHB! reoMeTpuyeckol onruxy. QoroMerpus. DuepreTnye- OHHOIO MaTepuasna n. 165-169; | onpoc. Sxsamen.
CKHE BeMUHHBl, CBETOBLIE BEIMTHHL. {34}
3.23.2n HMutepepennms cseta. KOTrepeHTHOCTH CBETOBBIX BOJH. 2 Hayuenne nexun- YMK {31, rm. 22, Hucpmenusr it
Pacuer uHTEp(EPEHIHONHON KAPTHHBI OT ABYX KOIepeHT- OHHOTO MaTepHana ‘ n. 170-173; | ompoe. Dxsamen.
HBIX UCTOUHHKOR. [34]
3.233n Hurepdepenuns B Tonrux naenkax. Konsia Hejorona. Hu- 2 Hzyuenue nexun- YMK [31, o 22, HucuMeHHBIH
Tepdepenius MHOTHX BosiH. MuTtepdepomeTpsl. OHHOIO MaTepHana n. 174-175; | ompoc. Dk3amew.
[34]
3.23.1np | 3akouel reometpuyeckod ontiku. Moromerpus. Untepde- 2 Pewuts 3amaun 151,[19], | Ompoc, nposepka
PEeHL|S CBETORBIX BOJH Nel5.42-15.48, [35] NOM. 3BajaHHs,
15.31-15.34, JK3aMeH.
15.62-15.66,
16.10-16.14 [2].
Hayuenne nexuu-
OHHOTO MaTepua-
na.
3.23.1np | Hsyuenue murepdepeHIHOHHON cxeMbl Kok HbroToHA JlaGopartoprag | [18], {36-37} | Oruer. 3amura
. YCTAHOBKA oTuera no nado-
- | paropuoii pabore.
3232np | OnpedeneHue HAWHB CBETOBON BONHBI ¢ HOMOWIBIO OH- JiaGopatoprast | [18],[36-37] | Orver. 3ammra
npusmst Openens YCTAHOBKA otuera no nabo-
patopHoH paboTe.
24 Angpakuns ceera 4 4
3.24.1n Hugpaxius ceeta, Npustun [Nolirerca — ©penens. Meroa 2 Hsyuenue nexou- YMK {31, rn. 23, [TucbMeHHbIH
3o Openens. dudpakuus Openeas. Hudpakunn Dpayu- OHHOIO MaTEpHANA. m 176-180; | ompoc. Dx3amen.
rodepa. {34]
3.242n Judpakuus Ha NPOCTPAHCTBEHHOM peeTke. Paspewatouias 2 Hzyuenue nexuu- YMK {31, ra. 23, ITrceMenubIH
cnocobHocTh onrryeckux npudopos. [lonsrwe o roarpa- OHHOTIO MaTepuana. n. 181-184; | ompoc. Bx3amen,
. [28]
3.24.1np | Hudpakuus ceeta. [punpun Nofirenca — Mperens. Meton 2 Pewvrre 3azaun [15].[19], | Onpoc, nposepka
son @penens. Hubpaknus Openens. Nel6.28-16.33 [2]. [35] JIOM,  3apauus,
Hsyuerue nexigi- JK3aMeH.
OHHOTO MaTepHaa.
3.242np  Hndpakuus Gpaynrodepa. Qndpaxums wa opwoit  new. 2 Pernmrs 3amaum [15L[19], Onpoc,
Hudpakuyonnas peuierka. Nel6.34-16.52 [2]. [35] Tlposepxa 1/3
H3yuenue gexup- JK3ameH.

OHHOTO MATEpHAIA.
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324.1ap | Uzyuenue nudpakiMOHHON Henn, : 2 JlaBoparopuas | [18], [36-37] | Oruer. 3aumra
YCTaHOBKa ordeta no nado-
patopHoii pabo-
e,
3.242np | Onpepenenvie CBETOBOH BOJIHBI ¢ NOMOUIBIO JH(PpaKilHOH- 2 Jlabopatopras | [18], [36-37} | Otuer. 3amura
HOH peleTKH YCTAHOBKA oTyera 1o aado-
paropHoii pabo-
Te.
25 IMoaspusauus cpera 2 2 2
3.25.10n Honapusanma csera. [lonspusanma cBeTa NpU OTPAKSHUH | 2 H3yuenue nexum- YMK (31, rn. 25, TluceMeHHB
OPENOMICHHM Ha TPaHULIE pa3fena ABYX cpeld. 3akoH Bpio- OHHOTO MaTepua- n. 190-196; | onpoc. 3x3amMeH.
crepa. Jisolnoe myvenpesomienue. Dbpext Keppa. aa. [34]
3.25.1mp | HMoaspuzanud ceeta. PactipocTpaseriie cReTa B BEIECTRe 2 Pemwte 3azaun [151.[19], Omnpoc, nposepka
Nel6.63-16.68 [2]. [35] JOM. 3afaHus.
Hzyaenue nexim- DK3aMeH.
OHHOIO MaTepHana.
3.25.1ap | Usyuenue noasipu3OBaHHOTO CBETA 2 JIaGoparopnas | [18],[36-37] | Oruer. 3amuTa
YCTAHOBKA oTueta 1o nado-
patopHoii pabo-
Te.
26 BsaumonelicTBie NIEKTPOMATHATHOIO H3JYYEHHA C Be- 2
IHECTBOM
326.1n B3aumoeHcTBHE JNEKTPOMATHUTHEIX BOJMH C BEILHECTBOM. 2 HzydeHune nexiy- YMK {37, rn. 24, MuceMennbiit
Paccenpauue cpeta. [Ipospaunocte cpepst. Hopmanbhas u OHHOr0 MaTepuana n. 185-189; OTIpoC.
aHoMaibHas JIHCTIEPCHS CBeTa. DAEKTPOHHAS TEOPHs IHC- {34] JK3aMeH.
HEPCHM CBETA.
27 JnemMeHThl AaTOMHON M KBAHTOBROH Qu3ura 10 6 6
3.27.1n Tennosoe usmyuenne. 3axon Kmpxroga. 3akon Credana- 2 Hzyuenne nexuu- YMK {31, rm. 26, [TrceMeHHbIH
bonbumana 1 Buna. @opmysiel Panes-JDxnnca n nanka. OHHOI'0O Matepuana n. 197-201; OTIpOC.
[34] DK3aMEH.
327.1np | 3aKOHbLI TEMIOBOTO H3AYUCHUS 2 Pentmats 3anaqu [18], [36-37] | Ompoc, nipoBepka
Nel8.1-18.17 [2]. JOM. 3aJ1aHust.
Hsyuenve nexun- 3K3aMeH.
OHHOTO Matepuaia.
3.27.1ap | H3yucHHe 3aKOHOB TEILIOBOTO H3JIyHEHHA 2 Jlaboparopuas | [18], [36-37] | Oruer. 3awura
YCTaHOBKA otyeTa no nabo-

paropuoi pabo-
TE.
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3.272n DHepris M HMMIYNLC CBETOBEIX KBaHTOB. DoToxdexrt. 2 Hzygenue nexnn- YMK [3], rn. 26, [TucrmeHHbI
Vpasuenne Ditgwrreiina ans gorordderra. Dddext Kom- OHHOT'0 MaTepuaia n. 202-207; | onpoc. JKk3aMeH.
OTOHA H eT0 TEOpHS. « : [34]
3.27.2np | OHeprus B HMIYJBRC CBETOBHIX KBAHTOB. QOTO3(PEKT. 2 Penmts 3amasm [15],[19], Onpoc npoBepKa
Nel9.1-19.20 [2]. [35] JIOM. 3aflaHHA.
Hzydenue nexup- DK3aMeH.
OHHOTO MaTepuana.
327 H3yuenune 3akoHOMEpHOCTEH BHEIHHETO U BHYTpPEHHETO {o- 2 Jaboparopras | [18], {36-37] | Oruer. 3amura
toadrdexra YCTaHOBKA otdera no xao-
patoproii paGo-
Te.
3.27.3n Crpoenne atoma. CriekTp atoma Bozopoaa. [toctynarst bo- 2 Hzyuenne nexuu- YMK {31, r. 27, [TercpMeHHABIH
pa. KBaHTOBO-MEXaHUYECKOE ONMCAaHWE aTOMa BOAOPOJA. OHHOI'0 Matepuana 28, n. 208~ OMpoc. DK3aMeH.
Kranrosbie uscna. CIEKTp BOJOPOAHBIX aTOMOB, 217; [34]
3.27.4n IMpuruun TMayau. PacnpeneneHue MeKTPOHOB B atome T10 2 Mzyyenue nexuu- YMK [31, . 29, TuceMerHbIi
aHepreTrdecknm yposHam. [leproamaeckas cucrema ane- OHHOTO MaTepuana n. 226-228; | onpoc. Jk3aMeH.
MEHTOB MeHieseena, [34]
3.27.3mp | KBaHTOBO-MEXaHMYECKOE ONHMCaHie aroMa  BOAOpOja. 2 Peromrs 3a1auu H151.019], Onpoc, rpoeepka
KpaHTOBblE uicia. CHEKTP BOAOPOAHBIX ATOMOB. Ne20.1-20.15 [2]. [35] JOM. 3aaHHs.
HM3yuerue JTeKmmi- JK3aMeH.
OHHOTO MaTepuana.
3.27.3ap | Onpenenenune nocrosuroit Punbepra 2 Jlabopatopuas | [18}, {36-37] | Oruer. 3amura
YCTZ@HOBKA otueta o nabo-
patopHo# pabo-
Te.
3.27.5n Kpanrosas Teopus u3nydenus. [lornomenre, cnoHTaHHoe U 2 H3yuenne nexun- YMK {31, rm. 29, TTucsMenHBIH
BBIHY®ACHHOE H3aydeHue qotoHoB. [Tpuxuan paboTsl Aa- OHHOTO MaTepuara n. 232-233; | ompoc. JKx3ameH.
3epoB. CBOHCTRA JIA3€PHOTO HINYUSHUS. [34]
28 DHIMKA aTOMHOTO SApa 6 3 1
328.1n CTpoeHHe aTOMHOTO A1pa. 3apsi, COCTaB W pasMep ampa. 2 H3zyuende ieKnn- YMK [3], mr 32, ITceMennbLi
Snepubie cuiipl. AnepHbie PEAKUEH M WX OCHOBHLIC THIIbBL. OHHOrO MaTepHana n. 251- OHpOC. JK3aMeH.
Peaxima spepHoro penewus. llenHas peaxums HeseHus. 256,264-266;
S nepHsli peakTop. [34]
3.28.2n PazHOaKTHEHOCTS. O -, - paavoaxTuBrEN pacnag. [amma 2 Hayuenue nexun- YMK (3].rm 17, IMucemennsl i
ayun. 3dpext Meccbayapa. OHHOTO MaTepuana n. 257-260; | onpoc. Ok3aMeH.
[34]
3.28.1np | DnemenTst aaepHON QUINKH. ATOMHOE SAPO. 2 Petth 3a124m [151[19], | Onpoc, npoepka
Ne21.1-21.17 {2]. [35] JOM. 3aJaHM.

Dx3ameH,
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3.28.2np | SinepHuie peakiuu 1 Pemns 3amaun [15],[19], Onpoc, nposepka
Ne22.1-22.10, [35] JIOM. 3a7aHHS.
22.1-22.10 [2]. DK3aMEH.
H3yuenue nexuu-
OHHOTO MaTepHa-
Ja.
3.28.1ap | Msyuenue paGotsl ['eitrepa- Mionnepa Haboparopuas | [18], [36-37] | Otruer. 3amura
yCTaHOBKa oTtueta no nabo-
paTopHoii pabo-
TE.
3.283x TIpo6aeMBl UCTOUHHMKOB 3HEPrHH. TepMOALEpHbIE DEAKIIHH. 2 Hsyuenue nexim- YMK 31, . 32, ITiucbMeHHBIH
Yipasnsiemblil TepMOSAEPHbIH CHHTE3. DJHEPTHA 3Be3 . OHHOrO MaTepHaia M. 267-268; | onpoc. Dx3ameH.
[34]
29 3JIeMCHTAPHbBIE YACTHILLI 4
3.29.1n DileMEHTapHbIE HaCTHUB!. JICTITOHBI, AIPOHB H MX XapaKTe- 2 H3yuenue nexim- YMK [3], . 33, IMucemerubIi
pHcTHKa. B3anMHble NpeBpamieH s 4acTutl, OHHOTO MaTepuana m. 269-271; | onpoc. Dx3amMeH.
[34]
32928 Knaccudnkauus snemeHrapupix gactuu. [Tonsarne o ueko- 2 Usyuenue nexuu- YMK [3}, r 33, ITucemeHHBIH
TODPBIX 3aKOHAX COXPAHEHWs B (JM3UKE 3NIeMEHTapHHIX dac- OHHOI'O Matepuana n. 272-275: OHpoc.
Tl AHTHYACTHUBL. Beulectso 1 noje. CUIbHOE 3IEKTPO- [34] JK3aMeH.

MarHHTHOE, c1aboe M rpaBHTAUOHHOE B3ANMOIEHCTRHMS.
Puzndeckas KapTuHa MuUpa Kak unocodekas Karteropus,
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5. YuebHO-MeTOAHYeCKHE MATEPHAJbI IO THCHHILIHHE
5.1 OcHoBHas nuTeparypa

1. Casenses M.B. Kypc obuiet puzuxn - Yuebnoe nocobue s BTy30B. - M., Hay-
Ka. - 1985-1987-1989 - T. 1, 2, 3.
2. Bonbkenmteiin B.C. COopHuK 3aad 110 001meMy Kypey Gusuku - YuebHoe
mocoOue 1i71s By30B - M. Hayka - 1985. - 381c.
3. Tpodumona T.I1. - Kypc duszuku - 1997. - 478c.
4. 3mcman A, Togec O.M. - Kypc obuieit guzuku - T. 1, 2, 3.
5. Marsees A.H. - DnexrpuuecTro u MardeTusm. — M.: Bricias mikona,1983. -
463 c.
6. sBopckuit .M., letnad A.A. CnpaBounuk no ¢usuke. M., Hayka -1990. —
624c.
7. TawnsikoBa-bymkesny M.M. - ®@uzuka. Y.1, U.2. Munck. - 2010.

5.2 JlonosHurtebHAas TUTEpaTypa
8. Ueprtos A. I'.®usudeckue BennuuHbl. - M.: Bercm. wik., 1990. - 315 c.
9. Kanuruesckuit H. M. Boanosas onruka. - M.: Beiemr. mk., 1978. - 384 c.
10. JIabopaTopHslii mpakTHKyM 110 ¢usuke - s BTy308 / noj penakiuei bapcyko-
Ba K.A., Yxanosa IO.M. - M. Breicur.mkosia - 1988.
11. Uponos U. E. 3agauu no obme#t ¢pusuke. - M.: Hayka, 1988. - 416 c.
12. Tpodumona T.M. C6opuuk 3a1a4 o Kypcy ¢usuku ¢ permenusmu./T.H. Tpodu-
MoBa, 3.I" [1aBnosa/ Yue6. noco6. myis By308 - M.: Beicmi. mik., 2001. - 591 ¢. ui.
13. Casenses M.B. COopHuk 3a1a4 1 BOTIPOCOB 110 o01eit dusuke. - M.: Hayka,
1988. -288 c.
14. Tpodumona T. M. COopHUK 3a7a4 MO Kypcy HDHIHUKH JUIS By30B. - M.,
2003.-303 c.
- 15.  Uepros A.T'., Bopobbés A. A. 3agaunuk o ¢pusuke. - M.: Brici. mix.,
1988.- 526-¢c.
16. Hetnad A. A., SABopekuii M. b. Kypc dbusuku. - M.: Beici. wik.,
1989. - 608c.
17. Uponos WU.E. - 3anauu no kBanToBO# (pusure. - M.: Hayka, 1988. - 416 c.
18. Tlog penaxumeit Hukosaepa @.A. - [Ipaktukym 1o Gusnke (37€KTPHYECTBO U
MarHeTH3M).
19. CaBuenko H.E. Pemesue 3anau no ¢pusuke. - M.: Hayka, 1988. - 416 c.
20. CuByxun [I.B. - Kypc o6uueti dusuxu - T.1, T.5.

5.3. MeTonuueckue yKa3zaHus U ocobus

5.3.1. Mexanuka u MOJIeKyJIsipHast puzuKa
22, Tlocobue «Teopus morperrHocreit» 1o Kypey «®Dusuka» JUis CTYJIEHTOB BCEX
cinenuansHocteit/ O.J1. Conornosa; Kad. «Pusukarn. — I'omens: I'TTY, 2007. — 38c.
(3419)
23.  MexaHuka M MoseKyJsipHast GH3UKa: NPAKTHKYM 10 Kypcy «Dusukay» uis
CTYJIEHTOB Bcex crelranbHocTell JHeBHOW Gopmbl oOyuenunst: B34. Y. 1/ O.U. [po-
nesuy, C.B. [TuckynoB. — 'omenn: [TTY um. I1.0. Cyxoro, 2010. — 69c¢. ( 154 »i1)
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24.  Mexanyka: 1abOpaTOpHbIA MPaKTHKYM 1o Kypcy «DPU3HKa» A8 CTYAEHTOB
TeXH. ClieUHabHOCTeH JIHeB. (opmbl 00ydenus / C. B. [Tuckynos, O. W. ITponesuy,
I1. C. anosanos. — I'omene: I'TTY um. IT. O. Cyxoro, 2013. — 48 c.( 4176)

25.  T'apmonun4eckue KojeOaHMS W BOJIHbL JJaOOPATOPHBIH NPAKTHKYM IO KYpCy
«@usuKay Ui CTyIEHTOB MHXKEHEP.-TeXH. CHeLHaIbHOCTEH HEB. GOPMBI 0OyUYeHHs
/I1. C. UlaroBanos. - Fomens: ITTY um. IT. O. Cyxoro. 2010. - 46 ¢. (125 an)

26. MonexyaspHad ¢(u3MKa M TEPMOJMHAMHMKA: JIAOOPATOPHBIA IPAKTHKYM 10
Kypcy «®u3uKa» JUis CTYI€HTOB TeXHHYECKHX CHEHHalbHOCTER NHEBHOU U 3a0HHOM
¢opm o6yuenus/ O.W. ITponesuy, C.B. ITuckynos. — 'omens: I'TTY um. [1.O. Cyxo-
ro, 2011. - 50c. (4055)

27.  Mexanuka u MoJekyIsipHas (PU3HKa: Kype JeKuuit o Kypey «Dusuxa» st
CTY[ICHTOB BCEX CHEIHAIbHOCTEH JAHEBHON U 3a04HOi (opm oOyuenus / A. A. [Tan-
koB. - 'omenn: ['TTY um. IT. O. Cyxoro, 2012. - 145 ¢. (31221)

5.3.2. DNEKTPUYECTBO H MArHeTH3M

28.  DJIeKTPHYECTBO M MArHETHU3M: KypPC JICKIHH [0 OJHOUM. JUCLHUIUIHHE JUIS CTY-
JAEHTOB TEXHUYCCKHX CIICUHAIbHOCTEN JHEBHON U 3a04HOH (hopm oOydenus: B 39. Y.
2 /T1. A. Xuno. A. W. Kpasuesko. - l'omens: I'TTY um. I1. O. Cyxoro. 2013. - 274 c.
(329>1)

29.  DnexTpUYecTBO M MArHETH3M: MPAKTHKYM [0 Kypcy «Du3HKa» s CTYIEHTOB
BCEX CHEUHAIbHOCTEH THEBHOM Qopmel oOyueHns: B 34. U. 2/ A.M1. Kpasuenko, I1.J].
[Terpamenxo, ILA. Xuno. — 'omens: ITTY um. [T.O. Cyxoro, 2010. — 68c¢. (3981)
30. Iizyyenne OCHOBHBIX XaPaKTEPHUCTHK SJIEKTPOU3ZMEPHTENBLHBIX MPUOOPOB: Ja-
OopaTopHEIil NPaKTUKYM 10 Kypcy «DH3HKa» /Ul CTYNEHTOB BCeX CIenMUaTbHOCTERH
naeBHOH dopMbl 00yueHust. Y. 2. Diexrpudectso U martetusm /I1. A. Xumo, A. U
Kpasuenko, C. B. IluckynoB. - Tomens: ITTY um. IT. O. Cyxoro, 2012. - 35 c.
(4127)

31.  JlabopaTOpHbIH NPaKTHKYM «JJIEKTPHYECTBO M MarHeTH3M» [0 Kypcy «Du3H-
Ka» Ui CTYJICHTOB BCeX CIELUaNbHOCTEH IHEBHOU (opmbl oOyuenust 4.l / JIL.M.
Kyp6arosa, O.1. Ilponesuu, I[1.A. Xuno; kad. «Dusuxar. — Nomens: I'TTY, 2010. —
64c. (909)

32.  JlabopaTopHbIH MPaKTHKYM «DNEKTPUYECTBO U MarHeTH3M» Mo Kypey «Dusm-
Ka» s CTYJCHTOB BCEX cCIIClHalbHOCTeH JHeBHOH (opmbr oOyueHus 4.2 / B.M.
Hpobermesckuit, A.M. Kpasuenxo, [LA. Xuno; kadp. «Pusuka». — ['omens: [TTY,
2009. — 63c. (3871)

33.  DileKTpUYECTBO U MarHeTU3M: J1abOPATOPHBIN PAKTUKYM 10 Kypcy «DH3HKa»
JUIsi CTYJICHTOB BCEX CIIELUAIBHOCTEH JHEBHOHM (opmbl oOydenus: B3u. Y3 / [T A.
Xuso, A.W. Kpasuenko, B.M. [IpoGsrueBckuii; kap. «Pusukarn. — omens: ITTY,
2010. — 46¢. (naboparopHblii)
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5.3.3. «OnTuka, aTOMHas U saepHas GU3UKa»

34.  Onruka, aToMHas Y sjepHas QU3HKA: KOHCIEKT JIeKUMi 1o Kypey «Du3mkar»
IUIsl CTyIEHTOB THEBHOW M 3a04HOH Qopmel oOyuenns / A.A. [Tauxos, [T.A. Xuno. —
Fomens: ITTY nm. I1.O. Cyxoro, 2009. — 170 c. (583n)

35. Onruka, aToMHas H silepHas (GU3MKA: [PAKTHKYM N0 Kypcy «®Duzuka» mwis
CTYAEHTOB TCXHHUYECKHX ClELMaNnbHOCTEN OHEBHOHM Gopmbl o6yueHus: B 3 4. U.3. /
ILA. Xuno, A.W. Kpasuenko, IT.II. Tlerpautenko. — l'omens: [TTY um. I1.0. Cyxo-
ro, 2011. — 54 c. (2353n)

36. Owusnyeckas ONTHKA: 1abOPATOPHBIN MPAKTHKYM 110 Kypey «Dusukay» s cTy-
J€HTOB TE€XH. ClIELHAILHOCTER THEBHON Gopmbl oOyuenns. Y.3. Onruka, atToMHas U
snepHas usuka / ILC. Hlanosanos. B.M. [dpo6sinesckuii. — Lomens: ITTY nm.
I1.0. Cyxoro, 2012. — 50 c. (4137)

37. Ilpaxtudeckoe mocobue «OmTHKa, aroMHas M saepHas (QH3MKa» K BBITOIHE-
HHIO J1a00paTopHBIX paboT no Kypey «Dusnka» I cTy/l. JHEBHOro oTaenenus. Y. 3
/ E.A. Axcénxun, H.M. Kabaes, A.W. Kpasuenko u ap.: Kad. «®usuxan. — [omens:
ITTY, 2002. - 80c. (2667)
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6. IIpoTokoa corsacoBanus yueOHo# nporpaMmbl
C APYIrHMH IMCHHIUIHHAMH COEHHAJLHOCTH

Hassanue qucuummuesl, ¢ | Haspanuwe | Ipennoxenus o6 |Pewenue, HIPUHSTOE

KOTOpOH Tpebyercs corna- |  kadenpsl | u3MeHeHusix B co- | kadeapoi, paspa-
COBaHHE nepxanun yue0- |boraBuieit yuebnyro

HO# I1pOrpaMMBsi IporpaMmy

Mo u3y4aeMoil | ( ¢ yKa3aHUEM J1aThl

JUCLUUATUIRHE u Ne nporokona)

1 2 /\ 3 7 4
Briciiag maremarmka Bricuias ma- S
TeMaTHKAa / /
3apenyroumii kadenpoit «Dusrka» IT.A. Xuno




