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1. OFbEM JUCIUILTHHBI

Beero: 12 3a4eTHBIX eIMHUL] TPYHOEMKOCTH (432 aKaIeMHIeCcKIX yaca)

04HO 3204HO0
Ha Bcio Ha Bcro
Bux yaednoii paborsl Auc- CemecTpbl JHC- Cemectpnl
OHIUIHE HHILUTHHY
e i 1 [ 273
AyaHTOpHBIE 3aHATHSA
(KoHTaKTHas paboTa ¢
NpPeNoAaBaTe/ieM), BCEro 4acoB 144 48 48 48 26 10 8 8
B TOM 9HCJIE:
Jexunu 72 24 24 24 14 6
JlaGoparopHsie paBoTh 72 24 24 24 12 4
CamocrositenbHas paboTa, Beero
Hacos 288 96 96 926 406 134 136 | 136
B TOM YHCJIE:
ITosroToBKa K 9K3aMeHy, 3a4eTy 72 27 18 27 63 27 18 |27
KorTponsabie paboTer ; 5 3 g 54 18 18 | 18
Jpyrue BHIBI CaMOCTOSATENLHOH
paboms 216 69 78 69 | 280 89 | 100 | 91
Bua npomeskyTounoi aTrecranmun;
3aver 3K3aM | DK3aMeH,| IK3am IK3a
IK3aMeH 3aver 3aqer
IK3aMeH eH 3ayer en MeH
O0mas TpyaoeMKoCTh
MMCORILTHELL B TPYA0EMKOCTS 110 432 144 144 144 432 (144 | 144 | 144
ceMecTpam, 4acoB




2. MECTO TUCHUILTHHBI
B CTPYKTYPE OBPA30BATEJIBHOU ITPOTI'PAMMBI

Hucuumiina «Pu3nKa» BXOAUT B 6a30Byt0 4acTs nporpammsl 51.5.16

Duznka co3maer YHHBEPCAIBHYIO Oa3zy IS H3Y9IeHHS
00LIeNPO(ECCHOHANBHBIX ¥ CTIENHANBHBIX AUCLHUIUIAH, 3aK/IajIbIBaeT (DyHIaAMeHT
NOCIeAYIEro oby4eHus B MarucTparype, acmupadtype. OHa JaéT LebHOE
npeficTaBleHne O (PU3MIECKUX 3aKOHAX OKPYXKAIOIUIEr0 MHpa B WX €IUHCTBE X
B3aUMOCBA3H, BOODPY)KaeT HEOOXOAMMBIME 3HAHHSAMK [UIs DPEIIeHHs HAydHO-
TEXHUYECKHX 3a71a4 B TEOPETHUECKUX U ITPUKIIATHBIX ACTIEKTaX.

Hucrniumaa  «@usuka» OasHpyeTcss Ha 3HAHMSX, YMEHHAX, HaBBIKax,
IpHOOPETEHHBIX CTYIeHTAMH B CpeHel MmKoe.

Pesynbratel ofydeHHS IO JMCLMIUIMHE HEOGXOMMMBI IS YCIELIHOTO
OCBOEHHMS CIEYIOIUX TUCIUTLIHH:

- TeopeTndeckas MexaHuKa

- ConpoTtuBieHue MaTepuagos

- MarepuaioBeienue

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHUS

Lenbto OCBOGHHS NUCUMIUIMHBI SBJIAETCS O3HAKOMIICHME CTYLEHTOB C
OCHOBHBIMHU 3aKOHAMH (DH3KUKH H BO3MOXHOCTAMH MX IPHMEHEHHS NpH peleHuu
327184, BO3HUKAIOLIMX B MX MOCIENYIONIeH MPoheCcCHOHANbHON qesTeTEHOCTH.

3anagaMm OCBOCHHUS IUCIUIIIHHE! «DHUINKAY SBIAIOTCS:

- U3y4YeHHe OCHOBHBIX QDU3UYECKUX ABIEHHUIL,;

- OBJAJCHUE (YHAAMEHTAIBHBIME TOHATHSMH, 3aKOHAMU | TEOPUAMH
u3HKH, a TaKKe MeToIaMU GU3HEECKOTO HCCIIeIOBAHNS,

- OBIaJCHHC METOJIAaMH H IIPHEMaMM DeIleHHs KOHKPETHBIX 3a1ad U3
pasiuyHbIX obnacTelt GU3NKH;

- (OpmMHpOBaHMe HABBIKOB TNPOBENEHHS (QH3UIECKOTO IKCIIEPUMEHTA,
YMCHHUsI BBIIENAT KOHKPETHOE (U3HUIECKOe COlepKaHHe B MPHUKIAIHBIX 3a7a9ax
y4eOHOH U MpodecCHOHAIBHOM esITeIFHOCTH.

Komnerenuuu, popmupyembie B pesynbTaTe 0CBOHHS THCIHIIIAHDL

-CrocoGeH CTaBUTh ¥ PelaTh HHXKEHEPHBIE H HAYYHO-TeXHHUECKHE 3a7auu
B C(hepe cBoel MpodeccHOHATEHON NesTeNbHOCTH i HOBBIX MEXK M CIATUTHHAPHEBIX
HalpaBlICHHH C HCIOJIB30BAHMEM €CTECTBEHHOHAYUYHBIX, MATEMATHUECKHX K
TeXHOJIOTHYIecKHX Mozeneit;(OITK-1)

-Criocoben MPOBOMHUTH HCCIIEI0BAHYS, OPraHH30BHIBATE CaMOCTOSTENBHY IO
M KOJUIEKTHBHYIO HayqHO-MCCIIC[IOBATENBCKYIO NEATEIBHOCTh MPH  PeLIeHUH
WIKCHEPHBIX M HAyYHOTEXHWYECKHX 3ajlad, BKIIOYAIOLMX IUIAHHPOBAHHE U
TIOCTAHOBKY CJIOXKHOTO IKCTICPUMEHTA, KPUTHYECKYIO OLEHKY U HHTEPIIPETALHIO
pesynsraToB(OIIK-4);



B pesynbrate u3ydyeHus AUCHUIUIMHBI 06y YaIOMIMICS TOKEH:

- 3HATH W peIaTh MHKCHEPHbIC U HAyYHO-TEXHHYECKHE 3a1aqd B chepe
CBOEH TIPO(GECCHOHATBHON [eATETHHOCTH M HOBBIX MEXKTHCIMILTAHAPHBIX
HanpaBIeHUA C HCIONb30BAHUEM ECTeCTBEHHOHAYYHBIX, MATEMATHYECKHX U
TexHonorudeckux Mozeneit;(OITK-1)

- 3HaTb U NPOBOIHUTE HCCIIC[OBAHMSI, OPraHW30BBIBATE CAMOCTOSTENBHYIO H
KOJJICKTHBHYIO ~ HayJHO-HCCIIE/IOBATENbCKYIO  JIEATENBHOCT IIPH  pelIeHHH
HHXKCHEPHBIX M HAYYHOTEXHHYECKHX 3a/1a4, BKIIOYAIOINMX IUIAHHPOBAHHE W
TIOCTAHOBKY CJIOJKHOTO JKCNEPHMCHTA, KPUTHYECKYIO OLEHKY M MHTEPIPETAIIHIO
pesyneTaToB(OITK-4);

- YMeThb CTaBUTh U peLIaTh MHXKEHEPHbIe H HAYYHO-TEXHHYECKHE 3a/[a4H B
chepe cBoelt MPOdECCHOHATBHON AESTETHHOCTH W HOBBIX MEXKIUCIUIITAHAPHBIX
HaNpaBlIEHUH C HCIONB30BAHHEM €CTECTBEHHOHAYYHBIX, MATEMATHYECKHX W
TeXHOJOrnYeckux Momeneii;(OITK-1)

YMeTh TNPOBOJMTEH HCCIIENOBAHHS, OPraHU30BEIBATE CaMOCTOATENBHYIO H
KOJIICKTHBHYIO ~ HAYYHO-HCCIIEOBATENECKYIO  JIESTENBHOCT [PH  PELICHUM
HH)KCHEPHBIX M HAyYHOTEXHMYECKUX 3af1ad, BKIIOYAIOUMX IIAHHPOBAHHE M
TIOCTAHOBKY CJIOXHOTO 3KCNEPHMEHTa, KPUTHYECKYIO OLEHKY ¥ HHTEpIIPETAaIHIO
pe3ynpraToB(OIIK-4);

- BJIajIeTh CIOCOOHOCTBIO CTABUTh M PEINaTh WHKEHEPHEIE H HAyYHO-
TEXHHYECKHEe 3ala4u B cdepe cBoeil MpodeccHoHaNbHON IeSTeNEHOCTH M HOBBIX
METUCLUHILTAHAPHBIX HATPABIEHHH C HCIONE30BAHHEM €CTECTBEHHOHAYYHBIX,
MaTeMaTH4eCKMX H TEXHOIOTHYeCKuX Mozenei;(OITK-1)

Biagers BO3MOXHOCTBIO NPOBOAWTH WCCIENOBAHHS, OPrAHH3OBBIBATH
CaMOCTOSITC/IBHYIO M KOJUIGKTUBHYIO HAYYHO-HCCIIEOBATENBCKYIO ESTENHHOCTD
[Py PeIICHUH WHXCHEPHBIX M HAyYHOTEXHHYECKMX 3aflay, BKIFOYAIONIAX
[IAHUPOBAHHE H IIOCTAHOBKY CIIOXKHOIO 3KCIIEPUMEHTa, KPUTHIECKYIO OLEHKY H
HHTepIpeTanuio pesynsraTos(OITK-4);

4. COOJEP)KAHUE IUCHHUITINHBI
4.1. YyeGHo-TeMaTHYeCKHIl VIaH 04HOH (opMbI o0yueHHst

4
Koanuecrso uacon
KOHTAKTHOH pafoThl ¢ mpenoxasareaeM
Homep Jlabopar
HaumenoBanue pasneda,
PyGesx | pasgena, gt Jex | JlaGopartop | Jlekun | opuie
TeMBbI IHH HbIe H paGoTsI
padoThl
lcemecTp 09HO 32049HO
DH3KUYIECKIE OCHOBEI
1 8 12 2 2
Pyb6esx 1 MEXaHHUKH
2 I"apMOHHMUeCKHi H 2 4 2 -




AHTapMOHHYECKHIT
OCIHJUISITOP
PyGexnbiit kKoHTpOIE No 1 2 - - -
3 OCHOBBI MOJIEKYJISIpHOI 10 P 5 5
PyGex 2 (QU3MKE B TEPMOJIMHAMUKH 5
PyGe:xubrit kouTpOIL No 2 2 - - -
2 cemecTp
4 OnekTpocraTHia 6 8 1 2
PyGes 3 5 ’lr'f)(;croxrmmn SIIEKTPHYECKUH 4 4 1 .
PyGexnbIii KoHTpOIE Ne3 2 -
Py6ex 4 6 DJexTpoMarneTusm 10 12 2 2
PyGexnbIit KoHTpOIE Nod 2 - = %
3 cemecTp
7 BonnoBas ontrka 6 8 1 2
8 OIIeMEHTB! KBAaHTOBOH (DH3HKH 4 8 1 -
gygexc g PyGesxubit KOHTPOTH Nos 2 - : %
yow 9 @Du3HKa TBEPIOro Tera 6 4 1 4
10 QH3HKA aTOMHOTO SIIpa U 4 /! 1 )
OJIEMEHTAPHBIX YaCTHI]
Py6esxHbIit KOHTPOIL No6 2 - - &
Beero: | 72 72 |14 12

4.2. ConepsxaHue JIEKINMOHHBIX 3aHATHIA

Tema 1. Dusuueckue 0CHOGbI MEXAHUKU.

Beenenwe. llemu W 3amayu HM3y4yeHWS JUCIIAILTHHEL TpeboBanust 1o
M3Y4CHUIO JMCUMILIIMHEL DJIeMEHThl KMHEMAaTHKH. Kunematuweckwe ypaBHeHus
ABWKEHUs. JlMHAMVPKa 9acTULl W TBEpAOro Tena. J[MHAMMKA [OCTYIATEIBHOTO
ABYDKEHHS CUCTEMBI MaTepHallbHBIX To4eK. /IMHaMHKa BpamaTeIbHOTO IBIKEHUS,
3aKOHBI COXDaHEHHSI HMMIyNbCa, MOMEHTA HMITyTThCa, OSHEPIUH. DIeMEHThI
CreluaabHOM (YaCTHOM) TEOPHH OTHOCHTENFHOCTH

Tema 2. I'apmonuneckuil u anzapmonuyecKuii ocUUIIAMOp.
lapmonnueckue KonebaHHsS W MX XapakTepucTHKH. KomeGamus: rpys Ha
IPYXVHE, MaTEMATHYECKHH ¥ QU3MYeCKHH MAasSTHUKH. DHeprus rapMOHHYECKHX
konebanuii CIOXEHHEe TrapMOHMYECKHX KOJIEOaHHi. CpoGonnble 3aryxaromiye
Konebanus. BeinyxeHHsle kolebanus ocummistopa. Henuneinpiit OCLIMJLIATOP.
ABtokonebanus.

Tema 3. Ocnosol monexkynapuoii pusuxu u mepmoounamuxu.




WpeanbHbii ra3. YpaBHEHHE COCTOSHUS WeANBHOTO ra3a. 3akoH Makcsesuia
JJI PacIpesie/ICHHs] MOJIEKYJl 10 CKOPOCTSAM H JHEPrHsM TEIUIOBOIO IBHIKEHH.
Pacnipenenenune BonbiMana 1y1st 9acTHIT BO BHEITHEM CHIOBOM moje. O SBIeHHIX
IIEpeHOCca B TEPMOIMHAMUUECKUX HEPaBHOBECHBIX CHCTEMAX.

Buyrpennss sneprus. KonnuectBo Temnorel. PaGota rasa mpu H3MeHeHHH
ero o6sema. Ilepeoe Hauano TepMopuHAMHKHA. TeIIOEMKOCTh MHOTOaTOMHBIX
razoB. OGpaTuMble ¥ HeoOpaTHMbIE MPOLECCH. BTopoe Hauaao TepMOIMHAMHUKH.
OHTpOMUs, €e CTaTUCTUYECKOe TONKOBaHWE. Tperbe HAYA0 TEPMOIMHAMUKH
(reopema HepHcra). PeanbHble rassl. YpasHenne Ban-nep-Baanbca U ero aHamus.
®aszp1 u pazosele npespanierns. Pazossie nepexonst [ u Il poxa.

Tema 4. Inekmpocmamuxa.

OnexTpuueckuii 3apsi, ero cpoiicTsa. 3akon Kynona. DieKTpudeckoe moie.
HanpspkeHHOCTh 37IeKTpPOCTaTHIeCcKOro mojisi. [IoTeHuHan 371eKTpocTaTHHecKoro
nons. Teopema Ocrporpazackoro-I'aycca Iy 3IeKTpOCTATHYECKOrO IONS B
Bakyyme. Ilpumenenne teopembr  Octporpaickoro-l'aycca Kk — pacuery
OJIEKTPUYECKUX TMONIEH OJIeKTPUYECKOe II0Ne B BEINECTBE. IIPOBOIHHKH B
aneKTpocratuieckoM moJe. Konnencaropel. EMKOCTE KOHAEHCATOPOB pa3IMIHOMN
r€OMETPUYECKOH KOH(QUTYpaluy. DHEPrHs 3IeKTPOCTATHIECKOTO MO,

Tema 5. ITocmosHHbLIL 21eKMPUYECKUIT MOK.

OneKTpUdecKHH TOK, YCIOBHA €ro CyIIecTBOBAHHS, XapaKTePHCTHKH.
3akonbl Oma u [Dxoynsa-Jlenua B mHTerpansHoll u nuddepeHimansHoi hopme.
Ob6obuiennsii 3akon Oma. IlpaBuna Kupxroda. Pacuer pa3sBeTBIeHHBIX lereif.
OremMeHTapHas KJIACCHYECKast TEOPUS HIEKTPONPOBOIHOCTH METJLIOB,

Tema 6. Inexmpomaznemuzm.

MarnuTHOe mone. Bektop MarmumTHOM mHAykuumu. Cwia Amnepa. Cuma
Jloperna. 3akon buo-Capapa-Jlamnaca. MaruurHsli notok. Pa6ora nepemernens
NPOBOJHMKA M KOHTYpa C TOKOM B MarHUTHOM morne. Teopema Octporpaackoro-
['aycca. 3akoH MNOMHOTO TOKa I MarHHTHOTO OIS B BakyyMme. SIBIeHue
OIEKTPOMArHUTHOM MHIYKIMH. 3aKOH SJIEKTPOMArHWTHOM HHAYKUMH. SIBNeHue
CaMOMHIYKUHK. MHIYyKTHBHOCTE THIIBI MarHeTHKOB. DHEPrUsl MarHUTHOTO IIOJIS.
VYpaBHeHus Makcgeia.

Tema 7. Bonnoeas onmuxa.

Mexanusm o6pasoBanus BONH. ['apMOHHYECKHE BONHEL YpaBHEHHE
JJIEKTPOMAarHUTHOH BOJIHBL. (OCHOBHBIE CBOHCTBA 3JI€KTPOMATHHTHEIX BOJIH.
Wnreppepenims ceeta W MeTonsl ee HabmiomeHus. J[ubpakuus u ycioBus ee
Habmonenus. [Ipummn [olirenca-®perens. Judpaxius OpeHens Ha KpyrioMm
orBepctud ¥ aucke. Judpaxuus Ppaynrodepa Ha OZHOM Imeam H  HA
madpakunonHoi pemerke Ionspusanus cBeTa. 3akoH Maioca. 3akon Bproctepa.
Tlonspous! ¥ NONSPU3ALUOHHBIE TPU3MEL



Tema 8. dnemenmur keanmogoii Quzuku.

dopmyna [Trarka. Bremmmit hoTosdoexr. YpaBHeHue DiHIITeH A 113 BHeIIH
poToaddexra. DOTOHEL. T'unoresa zie Bpoiis. CootHomenns
HeonpeziesieHHocTeld.  BonmoBas  dymkuus. CraunonapHoe  ypaBHenue
Ipenunrepa. ITocTymaTs: Bopa. JluneityaTsie CHeKTPhl aToMoB (o bBopy).
Bogopononono6usie artomsr B kBaHTOBOH Mexanwke. [lpunmun Ilaymm.
llepuonmyeckass cucrema  3meMeHTOB. OJleMeHTapHasl  KBAHTOBAs TeOpHUsL
H3ITyYeHHSL.

Tema 9. Duszuxa meepdozo mena,

ONIeMEHTE!l  30HHOM Teopuu KPHCTAJIOB. 3allONHEeHHe 30H: MeTalikl,
JH2IEeKTPHKH, TIOJTyIIPOBOTHHKH. ONeKTpoIpOBOHOCTE METaIOB.
DNeKTPONpPOBOIHOCTE TTOMyMpOBOXHUKOB.  [IpumMecHBIE  MONYMPOBOTHHKH.
MaruuThbie cBoicTBa TBepBIX Ter. KoHTakTHbIE SIBJICHUSL.

Tema 10. @uzura amomnozo A0pa u Inemenmapmuix uacmuy.
Cocras smpa. Jledext mace u SHEpTHs CBA3W snpa CeolfcTBa 1 mpupona
SNEPHBIX CHII. PafnoakTHBHOCTS. 3aKOH pafroakTHBHOrO IpeBpameHns. SnepHrle
PCaKLAN 1 MX THIBL Peakuus nenemns snpa. Peaxkumu cuuresa, OleMeHTapHEIe
YaCTMOBI ¥ WX  Kknmaccupukanus. Ksapkw. Tumer  u XapaKTepHCTHKH
yHIaMeHTanbHBIX  B3amMomeHcTBHM, KBaHTH GysnameHTaNBHEIX  TOMEH:,
®usnueckas kapTuHa Mupa. BemecTso i more.,

4.3. IaGopaTopubie 3ansaTHs

f447 Ilopuﬁ;]
Hopm | THB
HUmED Hanmenosanmue s S| ik
pasnena, Hauvenosanne naGoparoproi paboTel | BpeMm | mm,
pasiena, TeMbl
TeMbI eHH, | gqc.
yac.
1 cemectp 09HO 3aoqﬁg?
1 Dusmueckue Onpenenernne o6sema e LHITHHIPHYICCK O 4 -
OCHOBBI MEXaHHKH OPMEL
IIpoBepka OCHOBHOTO 3aKOHA JTHHAMUKE, 4 2
Onpeneneane Momenta HHEPIHH Ten ¢ 4 -
IIOMOIIBIO KPYTHITBHBIX KOJIeGanHit,
2 I'apmonmdeckuit u | Mexanuueckne KxosebaHus (Ha 4 -
L AHTaPMOHMYECKHE | KOMIIBIOTEDE) U Ha TIPAaKTHKE

OCHHIUISTOP




3 OcHOBBI Omnpenenerne  oTHoeHns YZIENBHBIX 4 2
MOJIEKYJISIPHOM TCINOEMKOCTEH METOOM annabaTHYIecKoro
bu3uKu ¥ | paclIHpeHns,
TEPMOHHAMHUKHI Onpernenenne moctosHHON Bombumana B 4 -
onbitax Ileppera (va kommeoTepe)
2 cemecTp
4 OnexTpocrarika Wsyaenne  mBmwkemus  wactmmer | B 4 2 T
SJICKTPHYECKOM MoJIe ( Ha KOMITBIOTepe)
Monenuposanie INMEKTPOCTATHIECKHX 4 -
ToJIeH
5 TMocTostHuEI TOK Hsyuenne apaJuIeTbHOTO " 4 -
MIOCJIEIOBATEILHOTO COEIHHEHUS
HPOBOAHUKOB
6 BreKTpoMarseTusm Wsyuenne marmuTHOrO moms COJIEHOHa ¢ 4 2
TIOMOIIBIO JaT4rka XoJa,
HBrxenne  3apspkeHHBIX YacTHI B 4 ‘ -
‘EI‘HHTHOM ToJIe (Ha KOMIIbIOTepe)
Wsydenne snextpomarauTrox MHAYKIMA, | 4 i
3 cemectp [ |
7 BonHoBas onrrka, Ompenenenne mmumer  ceera BOJIHBI € 4 ‘ -
TOMOINBIO HHTEP(EPEHITHH.
Hsyuenne qudpaximu ceera, 4 2
9 DnemeHTHI Wzyuerne BHemmero Qoroaddexra (Ha 4 -
KBaHTOBOH (DH3uKuH KOMITBIOTEpE).
L Usyuenne ciexrpa atoma BOZIOpOJIA. 4 -
10 Dusnka  TtBEpOrO Hccenenoanne TeMIIepaTypHOt 4 2
Tena. 3aBHCHMOCTH COIPOTHBIICHHSI
TIOJIYIIPOBOAHUKOB,
11 Dusuxa aromuoro | Cocras u CBOHCTBA CTaOHITBHEIX simep (Ha 4 -
Alpa H | koMmmBroTEpE)
IEMEHTAPHBIX
YaCTHII

4.4. Koutpoasnas paboTa s 3a04noji (hopms 06yyenus

Koutponsnyio paGory CTYZCHTSI BEIOJIHSAIOT 110 BAPHAHTAM, HCIOMe3yst «Mertonnyeckue
YKazaHWsl ¥ KOHTPOJIBHBIE 3a/laHUs IS CTYZICHTOB 3a09HOH hopmbl 0GyueHMsy, (r. Kypras,

2018r.), paspa6oTarnsre Ha kadenpe obmeii Gpu3uknu Kyprauckoro TOCYHHMBEPCHTETA.

1 cemecTp
Konrponsnas paGora Nel - DPusnyecKre OCHOBEI MEXaHHKH, OCHOBBI
MOJICKYJISPHOH (PU3MKH H TePMOIUHAMUKH, DIEKTPHYECTBO U MarHeTH3M.
2cemectp
Kourponsnas paGora Ne 2 - DuU3HYECKHEe 0CHOBEI SJIEKTPOJIMHAMUKH, BOJIHOBAS
ONTHKA. JIEMEHTHI KBAHTOBOMH Gusuxm u puzuku TBEPIIOTO TeJa.



OCLIMILISTOP

3 OCHOBBI OmnpeneneHue  OTHOIIEHMS  YJIC/IBHBIX 4 2
MOJIEKYJISIPHOM TETIOEMKOCTEH METONOM annabaTHHIecKoro
uzuKu W | pacIIupeHHs.
TCPMOJNHAMKKH Onpenenenne mocTtossHHON bonbrMaHa B 4 -

omsrtax [leppena (Ha KOMIBIOTEPE)

2 cemecTp

4 DJeKTpocTaTHKa W3y4yeHue  JIBHIKEHHS YaCTHIEI B 4 2
DIIEKTPUIECKOM I10JI€ ( Ha KOMIIBIOTEPE)

MonenupoBanne 3IEKTPOCTATHIECKHAX 4 -
TIoJIeH

5 TlocTosIHHBIH TOK Wzyuenne napajlieIbBHOTO u 4 -
II0CJIEA0BATEIILHOTO COEIMHEHHS
IIPOBOJHUKOB

6 Onexrpomarderusm | M3ydeHne MAarHATHOTO IONS COJICHOHJA C -+ 2

MTOMOIIEIO JaTuuKa XoJa.

JIBmkenue 3apSKEHHBIX YACTHI] B 4 -
MAarHMTHOM T10JI€ (Ha KOMITBIOTEDPE)

M3yuenne 371eKTpOMarHHTHOH HHIYKITHH. 4 -
3 cemecTp
7 BonHosas ontuka. | OmnpeneneHre JUIMHBI CBeTa BOMHEI © 4 -

[OMOIIBIO HHTEPhEPEHIMH.

W3ydenue nuQpaKiuy cBeTa. 4 2
9 DeMeHTHI Msyuenwe BHemHero ¢orodddexra (Ha 4 -
KBAHTOBOM QU3NKH | KOMITBIOTEPE).
M3ytenue cexTpa atoMa BOAOPOAA. 4 -
10 Ousuka TBeproro | Mceiaenosanue temneparypHoi 4 2
TeIa. 3aBUCHMOCTH CONPOTHBIICHUS
IOJTYTIPOBO,THHKOB.
11 ®usuka artomHoro | CoctaB u cBolicTBa CTaOMIBHBIX saep (Ha 4 -
Apa H | KOMIIBIOTEPE)
HJIEMEHTAPHBIX
YACTHII

4.4. KonTponbsHas paGoTa a1 3204H0i opMbl 00yUueHHst
KOHTpObHYIO paboTy CTY/IEHTHI BHITIONHSIOT MO BAPHAHTAM, HCIIONMB3Ys «MeTomrueckie
yKa3aHHsS M KOHTPOJBHBIE 3aJaHHs JUIL CTYASHTOB 3a04HOH (opmer oOywenus», (r. Kypraw,
2018r.), pazpaboTarHble Ha Kadenpe obmel Gpusuxu KypraHckoro rocyHUBEpCHTETA.

1 cemecTp
KonTponsnas pabora Nel - @u3pyueckue OCHOBBI MEXAHUKY, OCHOBBI
MOJIEKYJISIPHOH (QH3HKH U TEPMOAUHAMUKA. DIIEKTPHYECTBO H MArHETH3M.
2cemecTp
KonTpoabHas padora Ne 2 - Dusndeckue OCHOBEI ANeKTPOAUHAMUKH, BOJTHOBAS
ONITHKA. DIEMEHTHI KBAHTOBOH (U3MKY 1 (QU3UKH TBEPJOro Tea.



3 cemectp
Konrpoasnas pa6ora Ne 3 - DiemeHTHI KBaHTOBOH (DH3HKU U QH3HUKK TBEPAOTO
TeJjIa, SIEMEHTHI (PU3UKK aTOMHOTO Apa ¥ 3J€MEHTapHBIX YaCTHII.

KonTtposneHbie paboThI BBIONHIIOTCS B COOTBETCTBHHU ¢ METOIMYECKHMH
yKa3aHUsIMH, TIPHUBEICHHBIMH B pasjielne 8.

5. METOAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIMNXCH
IO OCBOEHHUIO TUCHUATTIAHBI

IIpu mpoCTyIIMBaHWU JIEKIUH PEKOMEHIyeTcss B KOHCIIEKTe OTMe4aTh BCE
Ba)KHBIE MOMEHTEI, HA KOTOPBIX 3a0CTPsieT BHUMAaHKe IIpeloaBaTellb, B JaCTHOCTH
Te, KOTOpBIE HEOOXOOUMBI Il KadeCTBEHHOUW IIOATOTOBKM ¥ BBIIOIHEHMIO
COOTBETCTBYIOIIEH TabopaTOpHOH PabOTHL.

Ilepen mabopaTOpHBEIM  3aHATHEM HEOOXOmUMO emg pa3 I[OBTOPUTH
JIEKIIMOHHBIH MaTepral 1o JaHHOU TeMe. Ha 1abopaTOpHBIX 3aHATHIX IIPOBOIUTCS
KOJLUTEKTHBHOE 00CYKIAeHHe U pa300p METOMUKH BBIIOJHEHUS paboT, rmocie 4ero
CTYIEeHTHl MOJ PYKOBOJICTBOM IIPENoJaBaTelsl BBINOJHSIOT 3TU J1abopaTOpHBIE
PaboTHL.

3aJI0rOM KQueCTBEHHOTO BBITIONIHEHHs J1a0OpaTOpPHBIX paldoT SBISETCS
CaMOCTOSITEIbHAS TIOATOTOBKA K HUM HaKaHyHE ITyTeM IIOBTOPEHHS MaTepHalIoB
JIEKIUI U TIpopaboTKe METOAWYECKHX YKa3aHHM K BBIOIHEHHWIO Ja0OpaTOpHOH
paboTel. PexomeHIyeTcss MOATOTOBHUTH BOIPOCHI IO HESCHBIM MOMEHTaM H
0o0CYINTH HX C TIperofaBaTeieM B Hayaie 1abopaTopHOHR padoTEL

[TpernoyiaBaTeaeM 3arulaHMPOBAHO NIPUMEHEHHE Ha J1a00paTOPHBIX 3aHATHIX
TEXHOJIOTHH pPa3BHBAIOIIEHCA KOOTIEpPAaldH, KOJIJIEKTHBHOIO B3aHMOJEHCTBHS,
pasbopa KOHKpPETHBIX cuTyarui. [10aTOMy NpHBETCTBYETCS TPYIIIOBOH METOJ
BBITIOJIHEHHSI 1a00paTOpHEIX padoT.

BrInonHeHHe caMOCTOSATENIBHOM paboThl MOAPA3yMEBAET CAMOCTOSTENBEHOE
H3y4YeHHEe DPa3/ieioB IHCIMIUIMHEL, NOATOTOBKY K J1ab0paTOpHBEIM 3aHATUSIM U
9K3aMeHy, 3a4eTy. BEINonHeHHe KOHTPOJBLHOH paboThl (It 3a09HOH (hOpMEI
00y4eHus).

Pexomenmyemasi TPYIOEMKOCTh CaAMOCTOSTENIFHON paboTH IpeJcTaBleHa B
Tabmnune:



Pexomennyemas

Pexomenayemasi
HaumenoBanue N e aKaj. yac
BH/IA CAMOCTOSITE/IbHO PadoThl TpynoemKocTs, | TPYAOEMKOCTS
1 cemecTp 0YHO 3209HO
VriybneHHOe H3YUCHHE TeM AUCITHIUIHHBL: 53 85
Duszngeckie OCHOBB! MEXaHHKH 18 28
["apmMoHMYECKHH M aHrapMOHUYECKHUH OCIHIUISTOP 18 28
OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TePMOAHHAMUKH 177 29
TToaroroBka K pyOeXHBEIM KOHTPOJISIM 4 -
(mo 2 waca Ha Kbl pyOex)
TToaroToBka k 1abopaTOpHBIM 3aHSITHSIM 12 4
(110 2 yacy Ha Kax/]yko 1abopaTopHyIO paboTy)
KouTtponpHas pabora - 18
IToaroToBKa K 9K3aMeHy 27
Bceero 3a 1 cemectp: 96 134
2 cemecTp
VYry6lieHHOE H3YUeHHE TeM TUCIHTUTAHEL: 62 96
OnekTpocraruka 12 24
ITocTOSIHHBIH IISKTPHIECKHH TOK 16 24
OJIeKTpOMarHeTu3M 16 24
BonHOBas onTHKa 18 24
IToxaroroBka K pyOeKHBIM KOHTPOJISIM 4
(o 2 gaca Ha Ka)kbli pydex) g
IToxroToBka K 1a00paTOPHEIM 3aHSTHIM 12 i
(o 2 Jaca Ha KaXayio J1abopaTopHyio pabory)
KonTpossrast pabora - 18
IToxroToBKa K 3a4eTy 18 18
Beero 3a 2 cemectp: 96 136
3cemectp
VriyGieHHOe H3yUEeHHe TeM THCIHILTHHBL: 55 87
OneMeHTH! KBaHTOBOH (QHU3HKH 20 30
Ddu3nka TBEpHOro Telia 20 30
Pu3nKa aTOMHOTO SIpa H 3JIEMEHTAPHBIX YACTHI 15 27
[Toaroroska Kk pyOeKHBIM KOHTPOJISIM 4
(o 2 daca Ha KaKAbIi pyDek) ;
ITosroroBka K 1ab0paTOPHEIM 3aHATHAM 10 i
(mo 2 uaca Ha Kax/Iyr0 1abopaTopHyIo paboTy)
Kontpossaast pabora - 18
IToaroroBKa K 3K3aMeHy 27 27
Beero 3a 4 cemecTp: 96 136
Bceero: 288 406




1. DbamnpHO-peHTHHIOBas

6. ®OH/1 OIEHOYHbIX CPEJACTB
JJISA ATTECTAIIAU 11O JUCIIAITJIMHE
6.1. IlepeyeHb OLEHOYHBIX CPEICTB

akTUBHOCTH cTyaeHToB KI'V.( 1 ouHO# hopMBl 00yUeHs)
2. OT4eTHI CTYIEHTOB 110 JabopaTopHBEIM paboTam.

3. BaHK TeCTOBEIX 3alaHHi K pyOeKHEIM KOHTPOJLIM. (I OYHON GOpPMEI
obyuenus)Nel,2,3,4,5,6
4, IlepedeHp BOIPOCOB K 3a4eTy U IK3aMeHy.

6.2. CucreMa 6aJyIbHO-PeTHHIOBOM OLeHKH
paGoThI CTYAEHTOB 0 JTHCHUILIHHE

CHCTEMa KOHTPOJIsI W OLICHKH aKageMHUIeCcKOn

Ne | HaumeHnoB Copeprxanue
aHue
1 | Pacnpenen Pacnpedenenue bannos 3a 1 cemecmp

eHue PaGota na Beinonnenue u Py6exHbIi Py6exusl | Ixzamen

Gasios 3a JIEKLUOHHBIX 3aLUTa OTYETOB IO KoHTponb Nel 7

ceMecTp 3aHATHIX nabopaTopHbIM KOHTPOIb

o BUAAM paboram. Ne2

y4eGHoH 1 66 32 KaKIYI0 11 11 30

paboTel, (B 3aBUCHMOCTH | J1aBopaTOpHYIO

CPOKH OT aKTHBHOCTH) | paboTy

cha4yu 12 3aHATHIL. Beero 6*6 = 36 Ha 6-m Ha 12-m

yuebHoH Makcumym 12 naboparopHoM | maboparo

PaﬁOTH 3aHSATHH PHOM

(pu 3aHATHH

HeoOXomH

MOCTH)

2 | Pacnpenen Pacnpedenenue 6annos 3a 2 cemecmp

eHUe Bug PaGorana | BeimonHeHue u Py6erxHbrii PyGexHbiit | 3auem

Gauios 3a VP JIEKLIMOHHBIX | 3aIATa OTYETOB | KOHTPOJIb KOHTPOJIb

CEMECTP 3aHATHAX 1o Nel Ne2

0 BHIAM J1abopaTopHBIM

yuebHOH paboTam.

paborel, Baus 1 60 3a KaxIyIo 11 11 30

CPOKH Hast 1a60paToOpHYyIO

cauu OLIEHK pabory

yueGHOH a:

paboTst ITpume | 12 zanaruit. | Bceero 6%6 =36 Ha 6-m Ha 12-m

(npu yaHusa: | Makcumym na6GopaTtopHo | nabopaTopHo

Heobxonu 12 M 3aHSATHH M 3aHATHH

MOCTH) Pacnpedenenue 6an106 3a 3 cemecmp

Bun | Pabora Ha Beimonuenue u Py6esxHbrit PyGexubrit | Sxzamen
YR 3allHTa OTYETOB | KOHTPOIb KOHTpOJIb

() Nel N2
J1a00paTOPHBIM
paGoTam.




banmb 1 6 3a KaKIYIO 11 T 30
Has nabopaTopHyIO
OLIEHK paboty
a:
[pume | 123anaATHI Beero 6*6= 36 Ha 6-m Ha 12-m
yaHus: | Maxkcumym 71a60paToOpHO | 1aBopaTopHO
12 M 3aHITHH M 3aHATHH

Kputepuit | 60 1 MeHee 6a/10B — HEYIOBJIETBOPUTEIIBHO;
nepecueta | 61...73 — yJOBIETBOPHTELHO;
6annoB B 74... 90 — xoporo;
TpaguuuoH | 91...100 — oTHYHO
HYIO
OLIEHKY 110
HTOram
paboTsl B
ceMecTpe
1%
DK3aMeHa
Kputepuii Jlna nomycka K NMpOMEXKYTOHHOM aTTecTallMd (3K3aMeHy,3a4eTy ) CTYAEHT HOJDKEH
nomycka K | HaGpaTh MO MTOraM TeKYIIero H py0esKHOro KOHTpois He MeHee SO OaIOB M HOJDKEH
HPOMESKYT | BBIIOJHHTH Bee jlabopaTopHble paboThl, pyOeskHBIe KOHTPOJIH.
OYHOM Jing  mosyveHMs — O5K3aMEHALMOHHOH OLEHKM  «aBTOMATHYECKH»  CTYIEHTY
arTecTaud | HeoOXOIMMO HabpaTh 3a CEMECTP CleNYIOIEe MUHUMATEHOE KOJTMYECTBO GAILIOB:
U 1o - 68 1714 MONTyYeHHs! «aBTOMATHYECKH» OLIEHKH YIOBIETBOPUTEILHOY
JUCLIUATLTH -61 Gay Ut NOMyyYeHHs 3aUeTa aBTOMATHIECKH BO 2 CeMecTpe
ue (zauer, | [lo cornacoeanuio ¢ mpenonasaTeneM CTYAeHTY, HabpaBmeMy MHHHMYM 68 Gasuios,
5K3aMeH), | MOTyT OBITh J0OaB/IeHbl JONOIHUTENbHbIE (GOHycHBIe) Gallibl 32 aKTHBHOE YdacTHe B
BO3MOXHO | HAYYHOH M METOAMYECKOH paboTe, OpHTHHATBHOCTH MPUHSATEIX peLIEHHH B XOme
CTH BBLINOJHEHUs 1ab0paTOpHBIX paboT, 3a yd4acTHe B 3HAYHMBIX Y4eOHBIX M B HEYUeOHEIX
NOJIYYEHHs | MEPOMPUATHSX Kaephl U BHICTABJICHA 32 SK3aMEH «aBTOMATHYECKHY» OLEHKA «XOPOLLO»
aBTOMATHY | WJIH COTJIHYHOY..
€CKOro
3a4eTa
(aKx3aMeHa
LIMOHHOH
OLIEHKH)
o
JUACLIMILTH

HE




DopMsl 1
BHIBI
yueOHOM
paborst
TUIsSt
HeyCIIEBaIO
mUX
(BoccTaHo
BHBLIMXCSH
Ha Kypce
o0yuenus)
CTY/IEHTOB
1151
MOTyYeHHA
HEZ0CTal0
IIHX
6a/10B B
KOHLIE
cemecTpa

B cmyvae ecim k mpomexcyTouHO# aTrTecTauMH HaOpaHa cymma meHee 50 Gaos,
CTYIEHTY He0OXOIMMO HabpaTh HEIOCTAIOIIEE KONHYECTBO GAJIOB 3 CUET BHIOIHEHHS
JOTIONTHHTENBHBIX 3aJjaHuM, 0 KOHL@ mocienHed (3aueTHoi) Hepmenn cemectpa. Ilpu
aTOoM HeobxoUMo MpopaboTaTs MaTepHal BCeX NPOIyLIEHHBIX 1a00paTopHbIX padoT.

QopMbl NOMOIHHTENBHBIX 3aJaHHH (HA3HAYAIOTCA MPENoaBaTenem):

- BBINOJHEHWe M  3alMTa IMpPONYLIEHHbIX JabopaTopHeIX paboT  (mpu
HEBO3MOJKHOCTH JIOTIOJTHUTEILHOTO NPOBe/IeHHs 1abopaTopHOi paboThl TperonaBaTels
yCTaHaBIHBaeT (OpMy IONOJNHHTENBHOrO 3aJaHWs 10 TEMATHKE MpOMYIIeHHOM
J1abopaTopHON paGoThl CAMOCTOATENLHO) — 10 4-X 6asIoB;

- IPOXOXKIEHHE PyGeKHOro KOHTpos (GaUIbl B 3aBHCHMOCTH OT pyGexa).
JlukBHpays aKkaneMHIeCKHX 3a[0/DKEHHOCTeH, BOHUKIIMX H3-33 PA3HOCTH B yueOHBIX
IUlaHAX TIPH [I€PeBOJe HIH BOCCTAHOBIGHHWH, NPOBOIMUTCS ITYTEM BBITIONHEHHUS
JOTOHUTENNBHBIX 3a/laHkiH, hopMa 1 06beM KOTOPBIX OIpeeseTcs PernoaaBaTeseM.




6.2. l'[pouenypa OLICHUBAHHUHA PE3yJabTATOB OCBOCHHSN NHCHHUIIHHbI

PyGexxHbIe KOHTPOJIH IPOBOIATCS B (DOpPME TUCBMEHHOTO TECTHPOBAHMS.

Ilepen mpoBeAeHHEM KaXKIOI'O pYOEKHOIO KOHTPOJS MpenojaBaTelib
npopabaThiBaeT CO CTYIEHTAMH OCHOBHOH MaTepHall COOTBETCTBYIOIIMX Pa3IesioB
JUCHHUILUIAHEI B JOpMe KPaTKOH JIeKIMH-THCKYCCHH.

BapuaHTel TecTOBBIX 3alJaHuil M pyOexHbIX KoHTponed 1,2,3,4,5,6
cocTosT U 11 BONpOCOB KaXKABIM COOTBETCTBEHHO JUIs ceMecTpoB 1,2,3.

Ha xaxjoe TecTHpoBaHHe NpH PyOeKHOM KOHTPOJIE CTYIEHTY OTBOXHTCS
BpeMst He MeHee 30 MUHYT.

IIpenonaBaTenb OLieHWBaeT B Ga/ulaX pe3yJbTaThl TECTHPOBAHHS KaXOTO
CTyJEHTa II0 KOJHMYECTBY IpPaBHJBHBIX OTBETOB M 3aHOCHT B BEJIOMOCTh y4era
TeKylleld ycreBaeMOCTH.

3a4eT NpOBOJMTCS B BHE YCTHOIO OTBETA HA OAWH TEOPETHYECKHH BOMPOC.
Bpems, oTBoauMoOe CTYJSHTY Ha MIOATOTOBKY K OTBETY, cocTaBigeT 30 MUH.

DK3aMeH NPOBOAUTCS B TPANUIIMOHHOW (Gopme. DK3aMeHAIl[MOHHEIH OHIIeT
CONEP)KHUT [Ba TEOPETHYECKHX BoOIpoca. Bpewms, OTBOIMMOE CTyIEHTY Ha
IIOJITOTOBKY K OTBETY, cocTaBisgeT 1 acTpoHoMHYeckud dac. OTBET Ha KayKIbIH
BOIIPOC OLIEHMBaeTcs A0 15 6ajmos.

PesynbraThl TeKyINero KOHTPOJS YCHEBaeMOCTH M OK3aMeHa, 3adyeTa
3aHOCATCS NPENojaBaTeeM B 3K3aMEHALMOHHYIO BEIOMOCTh, KOTOPas CHAeTCs B
OpraHM3allMOHHEIM OT/eN MHCTUTYTAa B IeHb  DK3aMeHa, 3a4eTa, a TaKke
BBICTABIISIIOTCS B 3aYETHYIO KHIDKKY CTYIEHTA.

6.3. Ilpumepnl OLEHOYHBIX CPeACTB VIS PyOe:KHBIX KOHTpOJeH, 3a4era,
JK3aMeHa.
MMPUMEPBI TECTOBBIX 3AIAHUM JUISI PYBEJKHOI'O
KOHTPOJISA
1 cemecTp

PyGesxnblii koHTpOIbL Ne 1

1. Ecan % m 9 — TanreHnManLHAS H HOPMAJILHAS COCTABJISIIONIHE BEKTOPA

a,=a=const a,=0
)

YCKOpPEHHHA, TO COOTHOILIEHHUs: 7 cnpaBedJIHBbI 1JIs...

1-npsAMOINHEHHOT0 PABHOMEPHOTr0 2- npsAMOJINHEeHHOI O
JBHIKEHHUSI PaBHOYCKOPEHHOTO IBHKEHHS
3 -paBHOMEpPHOrO ABHXKEHHUS MO 4- paBHOMEPHOI0 KPHBOJIHMHEAHOT 0O
OKPY>KHOCTH ABHIKEHHS
Ly
2. MaTepuanbHasi Touka M ABHIKETCSI 10 OKPYKHOCTH 0 ckopocthio 7 . Ha
5
y

puc.l mokasaH rpaHK 3aBHCHMOCTH NPOCKIHH CKOPOCTH ' OT BpemeHH ( 7
V =,
—e/IHHHYHBbIH BEKTOP MOJI0KHTEJbHOI0 HaNpaBJIeHusl, *~ — npoekuusi ¥ Ha

3TO HAmpaBJIeHHe).



Vi

Puc. 1

le'l 3TOM BEKTOP MOJHOI'0 YCKOPEHHHA Ha pﬂc.Z HMeeT HallpaBJIeHHe ...
M. n

BN -
| I ¢
[

Puc. 2

PyGesxnpblit kKoHTpOIb N 2.
1. Kakoe papeHcTBO BhIpakaeT epBoe HAYAJI0 TEPMOAHHAMHUKH ISt
aguadaTuyeckoro npouecca?

1 AU=-A 5 Q=AU+P-AV
3 Q=A 4 Q=AU

2. IIpu anuaGaTHOM C/KATHH HIEAJBHOIO rasa ...

. Temnepartypa raza — yBe;iu4unBaercs
. JlaBieHHe — yMeHbIIAeTCs

O6bemM — He H3MEHSIeTCS
TemnepaTypa raza — yMeHbIIaeTCst
JlaBiieHHe — yBeJIHYHBAETCS

1
2
3
4
5
6. Temnepatypa - He H3MeHseTCH

3. BHBKTPOCTZITH‘IBCKOE moJie CO3JaH0 OAHHAKOBBIMH I10 BeJITHYHHE
TOYC€YHBIMH 3apsiiaMHu ( H (3.
2

Ecan 9 =79, 92 =79 a paccrosinme Mesry 3apsiiaMH H 0T g, 10 ToukH C
PABHO a, TO BEKTOP HANPSAKEHHOCTH NoJisl B Touke C OpHEHTHpPOBaH B
HANpPABJIEHHH. ..

| BaIeBO | Bnpaso | Beepx | BHH3




2 cemecTp
PyGe:xHbIit KOHTpOJIb Ne 3.

1. JnexTpocTaTHYeCcKOe M0JIe CO31aH0 OAHHAKOBBLIMH 110 BeJIHYHHE
TOYEeYHBIMH 3aPSIIaMH (; H 3.

2
9 9, 1 L

t © <« >
@ A a l 3
4

Ecin =19, % =79  a paccrosnne MesKAYy 3apsJaMH H OT (; A0 Toukn C

PaBHO 2, TO BEKTOP HANPS’KEHHOCTH NoJisi B Touke C OpHEHTHPOBaH B

HanpaBJIeHHH. ..
| BaIEBO

| BIIPaBO | Beepx | BHH3 |

2. /lana paBHOMEPHO 3apsi’KeHHasi npoBoasimas cgepa pagayca R.
3aBHCHMOCTH HANIPS’KEHHOCTH 3J1eKTPOCTATHYECKOr0 MOJIsl OT PACCTOSHHS 10

HeHTpa cdepbl NPaBUJIBLHO MOKAa3aHa HA rpaduke...
E

B

3 DsekTpUYecKoe N0J1e CO31aH0 TOUeYHBIMH 3apsiiaMH T4y 29 2

Pacno/IoKeHHBIMH HA OJHHAKOBOM PAacCTOSIHHH ¢ APYT OT APYyra H OT TOYKH
C.

\

a/; \\CI

’ \

/ \

/, \\
&z
+q -2q
BepHoe HallpaBJI€eHHE BEKTOPA HANPSMKEHHOCTH I0JIA B TOYKe C noka3aHo Ha
PUCYHKE ...
o &) i__.\ C
/N / F ; = N
A \E /’ \E “( E/ \\
’ \ ’ 4 A d
’ \ / 4 N X
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2. ToyeuyHblii 3apsa +g HAXOQHTCH B HeHTpe cepHUIeCKOi
nosepxHocTH. Eciiu no6aBuTsk 3apsan +¢ 3a npexesamu chepsl, TO




5
NOTOK BEKTOPA HANPSKEHHOCTH 3JIEKTPOCTATHYECKOro nojs £
yepes MOBEPXHOCTH cephl...

i_yBeJIH‘lPlTCﬂ | He n3mennTes | ymenbunTes

Py6exnb1ii KoHTpOJbL Ned.

1. IlnockocTH ABYX KPYrOBbIX NPOBOJAHHKOB PACHOJI0KEHbI

nepHeHIHKYJIAPHO APYT APYry, KaK 0OKa3aHo HAa pucyHKe. Byaer i

BO3HHKATh HHAYKIHOHHBIH TOK B IPOBOJHHKE A NPH H3MEHEHHAX CHJIbI
TOKa B KOHTYype b?

A
@ 1 Bo3Hukaer TOK, HanpaBJeHHbIH M0
I)t 4acoBOH cTpe/Ke

2 Tok B KOHTYpe A He BO3HHKAeT
3 Bo3uukaer TOK, HanpaBJ/IeHHbIH NPOTHB
YacoBOil CTpe/IKH.

2. CKOJILKO BUTKOB JA0JIKHA HMeTh KATYIIKA, 4YTO0OBI IPH U3MEHEeHHH
MarautHoro noroka ot 0,02 go 0, 06 B6 3a 0,2¢ B Heli co3xaBanach cpeaHss
9C unayxkuuu 10 B?

1 100 2 300

3 200 4 50

3. CnuioniHOe Me/THOE KOJIbIO, MO/IBellIeHHOe HA HHTSX, COBEpIIAeT
KoJie6anusi. Ha ero myTu noMecTH/IH NOCTOSIHHBINA MATHHT TAK, YTO0BI IPH
KoJIe0aHHUAX KOJBIO HaJeBa 0ch Ha MarHuT. Ha kakue Bonpockl BbI
orBeTuTe — JTA?

1 H3meHsleTcs JIH MATHUTHBIH MOTOK, MIPOHU3bIBAIIIAHA KOJIbI0?

2 Bosnukaet i B koJable IJAC camonnaykuun?

3 BosHukaeTr Jiu B KOJIbIle HHAYKIHOHHbIH TOK?

4 HzmeHuJics JIM MepHOI KoJieGaHHH KOJIbLA MOC/Ie MOMeIleHH s
maraara?

3 cemecTp
PyGexxublii KOHTPOIbL NeS.
1. Ha pucyHKe npuBe[eHbl iBe BOJIbTaMIIepHbIe XapaKTepHCTHKH
BAKYYMHOI0 (pOTO3JI€eMEHTA.



N~

U
Eciu E — ocBemeHHOCTh G0TO3/1€MeHTa, a V - 4acTOTa MAJAIONIEro HA Hero
CBeTa, TO ...

1 2 3 4
v, >V, B >E, v, =V, E =E,

2. Ha pucyHnke npeacTaBJieHbl rpa)HKH 3aBHCHMOCTH CIIEKTPAIbHOMR
NUIOTHOCTH HEPreTHYecKol CBETHMOCTH a0CO/II0THO YePHOro TeJa OT
YaCTOTHI NPH Pa3THYHBIX TeMIepaTypax.

v
HauGosib1iel TemnepaType cOOTBETCTBYET rpaduk...

1 2 3
1 3 2

3. Ilapa/uteJibHBIH Ny40K CBeTa NaJaeT N0 HOPMAJIH HA 3aYePHEHHYI0
ILTOCKYI0 MOBEPXHOCTH, NpoH3BoAA AaBjienue P. [Ipu 3amene
NOBEePXHOCTH HA 3ePKAJILHYIO JaBJIeHHE CBETAa He H3MEHSeTCs, eCJTd
yroi najieHus (OTCYMTHLIBAEMbIH OT HOPMAJIH K MOBEPXHOCTH) OyaeT
paBeH...

1 2 3 4
60° 0° 30° 45°

PyGesxHbIH KOHTpPOIB 6

1. Kakasi 10J151 paJHOAKTHBHBIX aTOMOB OCTA€TCH HepacnaBlIencs: yepes

HHTEpPBaJl BpeMeHH, PaBHBIH ABYM IepHoaaM mogaypacnaaa?

1)25 % 2) 50 % 3)75 % 4) HepacnaBUIHXCS

aTOMOB He OCTaHeTCsl

2. "3 20 oaHHAKOBBIX PAHOAKTHBHBIX siiep 3a 1 MHH HCNBITAJIO

paanoaKTHBHBIHA pacnax 10 aaep. 3a caeay0my0 MEHYTY HCIBITAIOT pacna
1) 10 sizep 2) 5 agep 3) ot 0 1o S sipep 4) ot 0 g0 10 simep




3. YkaxkuTe BTOPYIO 4aCTHILY, IDHHHMAIOIIYI0 YYACTHE B SIEPHOM peakmuu
"N+?— s O+H
1) anexkTpon
2) npoToH
3) HeiiTpon
4) o — yacTuua

PU+ in—>"2Ce+ 2Zn+ N le+2'n
4. B peakuHH JeleHAs ypaHa 0 58 40 -1 0
ajekTpoHoB. Onpenenaure uncio N.

BbIgeasierca N

1) N=4.
2) N=8.
3) N=6.
4) N=10.

IlpumepHbIii nepeyeHs BONPOCOB K 324eTy H YK3aMeHy
1 cemecTp
Bonpocel k 3x3ameny

1. Cucrems! otcuera. Tpaekropus, myTs, nepemernerne. CpeaHss 1 MIHOBEHHAS
ckopocth. HopmaneHOE, TaHI€HI[HATBHOE U TTOIHOE YCKOPEHHS.
2. 3axkoH wuHepnuu. VHepuuWanbHble U HEMHEPUHAIbHBIE CHCTEMBI OTCUETa.
Macca, cuna, uMIyasc. 2-oi 3akor HeroroHa.
3. 3-uit 3akon HprooTona. BHemmue M BHyTpeHHHe CHIBI. 3aKOH COXpaHEHHsS
HAMITYJIbCA.
4. Pabora, MomHOCTh, 3Heprus. PabGora mnepemeHHON cunsl. KuneTHueckas
9HEprus.
5. Tlone xax ¢opma marepuu. IToTeHIManBHAS 3HEPTUS H €€ CBSA3b C CHJIOM.
Pacyer noreHnmanpHON SHEPIMH B IOJNE CHJIBI TSOKECTH, TPaBUTAHOHHOIO
II0JIA, YIIPYIOH CHJIBL.
6. KoncepBaTHBHEIE ¥ HEKOHCEPBATHBHbIC CHJIBI. 3aKOH COXpaHEHHS SHEPTHU B
MeXaHHKe.
7. BpauaTellbHOE IBHXXEHHE M €r0 KHHEMAaTHUECKHe XapaKTEePHCTHKH: YIJIIOBOE
HEepeMELIEHHE, YIIoBas CKOPOCTh M YIVIOBOE YCKopeHHe. CBS3b YIIIOBBIX
XapaKTEPUCTHK C IMHEWHBIMH.
8. JluHamMHM4YECKHE XapaKTePHCTHKY BpAIaTeNIbHOTO ABH)KEHHS: MOMEHT CHIIBI,
MOMEHT HMIIYJIbca, MOMEHT HHEPLIHH.
9. OcHOBHOH 3aKOH [WHAMHKH [UIS BPAINATEIBHOIO [BHXKEHHS. 3aKOH
COXPaHeHHUsI MOMEHTa UMITYJIbCA.
10. KonebarensHoe nsmxenne. ['apMoHmdeckue KoaeOaHUs U X XapaKTEPUCTHKH.

CKOpOCTE ¥ yCKOpeHUe NPHU TapMOHUYECKUX KOIeOaHHsIX.
11. JlupdepennransHoe ypaBHEHHE MAPMOHUYECKUX KOoleOaHui.
12.3aryxaromue konebanus. JubdepeHnuansHoe ypaBHEHHE 3aTyXAOIIUX
KoneOaHui, ero pelleHre U aHAIU3.
13.Beinyxaennsle konebanus. JluddepeHipanbHoe ypaBHEHHE BBIHYKISHHBIX
xonebanuii. Ero pemenue u ananu3. PezoHanc.



14.Mexanusm o6pa3oBaHUs BOJNH B yIpyroi cpene. XapakTepPUCTHKH BOIHEL
[IposonbHBIE W MONIEpEYHBIE BOJHBL YpaBHEHHE IUIOCKOM BOJIHBEL BoaHOBOE
ypaBHEHUE.

15. MonekynspHO-KHHETHYECKANA METOA HCCIeqoBaHui. Momenb WaeaTbHOIo
rasza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETHYECKOM TEOPHH U CIIENCTBHA
u3 HEro. MoneKkyIspHO-KHHETHYECKOE  TOJKOBaHWE  abCOMIOTHOMH
TeMIIEpaTyphl.

16.Yucno creneneil cBoOOABI MoNeKyl. 3aKkoH paclpefelieHHs OSHEpPrud II0
CTeNeHsM CBOOO/IbI. BHYTpeHHSS SHepTrHs HAeaaIbHOrO rasa.

17.3akon MakcBenna s paclpefiefleHHs] MOJIEKYJd HAEaJbHOro rasa IIo
ckopocTsam. CpeJHss KBaJpaTH4YHas, CpPefHssl apupMeTHueckas U Hambolee
BEpOSITHAsI CKOPOCTH.

18. SIBnenus nepenoca: 1uddysus, TEIIONPOBOAHOCTS, BHYTPEHHEE TPEHHE,

19. TepmonrHaMHUYeCKHI METOJ HCCEOBaHks. TepMOIMHAMHYECKAs CHCTEMA, ee
IIapaMeTpEl U cocTosAHue. TepMoarHaMUYecKre POIeccH.

20.BuyTpenHss sHeprus Kak QyHKus cocrosHus. Termora u pabora Kak GopMeI
nepenavyu sHeprud. [1epBelif 3aK0H TepMOTHHAMMKH.

21.IIpumeHenre TIEPBOrO 3aKOHa TePMOAMHAMHKHM K H3o0mpoleccaM. Pabora u
TEIIOEMKOCTE B H30IIpOoIleccax.

22,06parumble 1 HeoOparumble mponecchl. Lluxibl. [ukn Kapho u ero k...
Tennooii gBUraTens.

23.3OuTpomnus. BTopoii 3aK0H TEPMOJHHAMHKHI M €r0 CTATHCTHIECKHH CMBICII.

24.Kunematvka M JMHAMHKa Xuakocre#. Ypasuenue Beprymmu. OcoGennoctu
XKHMJIKOTO COCTOSIHUS BEILECTBa.

2 cemecTp
Bonpocsl k 3a4ety

1. 3akon Kynona. HanpspkeHHOCTB 3nmeKTpocTaTHIeckoro nons. [Ipunuumn cy-
HEPIO3UITHH.

2. PaGora snexrpuaeckoro nous. I[Toreniman. CBsi3b HANPSHKEHHOCTH U MOTEH-
111aj1a 3IeKTPOCTATHIECKOTO TTOIS.

3. Ilorox Bektopa HampsbkeHHOCTH. Teopema Octporpaickoro-I'aycca s
JNEK-TPOCTATUIECKOTO MOJISl B BAKyyME.

4. [TlonspusanMOHHBIE  3apsibl.  OIEKTPOHHAS W OPHMEHTAl[MOHHAS
nojsipusanus. HanpspkeHHOCTb OISl B AUANIEKTPHKE.

S. TlpoBoaHMKH B 3J€KTpHYecKoM Ioje. [loje BHYTpU NMpPOBOJHHKA H y €ro
TIOBEPXHOCTH.

6. DOnexTpuyeckas €MKOCTE. KoHnnencaTopsr. Emkoctb TIOCKOT'O
KOHJIeHCcaTopa.

7. OnHeprus B3aMMOAEHCTBHUS 3JIEKTPHUECKHUX 3apsIOB. DHEPIHS 3apsHKEHHOTO
YEIMHEHHOrO IIPOBOJHHMKA. OHEprHs KOHIeHcaropa. ILIoTHOCTE 3SHepruu
3JIEKTPOCTATHIECKOTO TIOJIS.

8. MaruutHoe nojie. Bextop MarautHO# nHaykuuu. Cuna Amiepa.

9. Cuna Jlopenna. JIpuxeHHe 3apsDKEHHON YaCTHUBI B JJIEKTPUYECKOM H
MAarHuTHOM IIOJISX.



10. 3axon buo-Casapa-Jlannaca. [IpuHIMI CyTIEPIIO3UIIUK B MATHETH3ME.

11. MarnauTHsIi notok. PaboTa nepemeneHus IpoBOJHAKA U KOHTYpPa ¢ TOKOM
B MarHUTHOM IIOJIE.

12. SIBnenHue snexTpoMarHUTHOH uHIyKiuH. ITpasumo Jlenna. 3akon DMMU.

13. slpnenue caMOMHAYKIMH. MHIYKTHBHOCTB. MHIAYKTHBHOCTH IJIMHHOTO
coJleHoM . SIBIeHre B3aUMHOM WHAYKIIHH.

14. MarnuTtHas 3Heprust Toka. [IIOTHOCTS MarHUTHOM SHEPTHH.

15. Merojpl Habmoaenus MHTepdepeHIuy cBeta. PacyeTr unTepdepeHIMORHOIM
KapTHHBI OT 2-X KOTE€PEHTHBIX UCTOTHHUKOB.

16. fIsnenue nudpaxumu. [Ipunmnun [Noirenca-Openens.

17. Mudpaxuus Opaynropepa Ha 0IHOM e U Ha TUGPAKIHOHHON peleTKe.
JnbpakOHHBIH CIIEKTp.

18. Tlonspuzanus ceera. EcrecTBeHHBIH ¥ MONAPU3OBAHHBIM CBET. 3aKOH
Mamoca. 3akoH bproctepa.

3 cemectp
Bonpocs k 3x3ameny

1. Ksanrosas rumoresa. ®OTOHBL. DHEPrus U HMITYJIbC HOTOHA.

2. KopmyckynapHo-BoiHOBOH nyanmmusm. ['mmoreza ne-Bpoiins. CooTHolreHuHe
HEOIIpeAeIeHHOCTEeH.

3. BonnoBas QyHKIMS, ee CBOHCTBA W (U3UUECKHIH CMBICIL.

4. Ilocrynarel bopa. CrieKTpbl HCITyCKaHHS aTOMOB U UX OOBACHEHHE MO TEOPHH
Bopa.

5. BeIHyXIeHHOe W CHOHTAaHHOe wu3nydeHwe. IIHBepcHas 3acelleHHOCT.
OnTHyecKue KBaHTOBBIE FeHepaTopsl. DU3uYecKue MPUHITUITE HX paGOTEL.

6. OleKkTpuyecKHe CBOMCTBA TBEPIBIX Tel. MeTauibl, IMINEKTPHKA 1
IIOJTYTIPOBOJHUKH.

7. 3aBMCHMOCTb  CONPOTHBIEHHS  METAUIOB M  MONYNPOBOAHHKOB  OT
TEMIIePaTypPEL.

8. MarHuTHble CBOMCTBa TBEP/IBIX TEIN: IHa-, lapa H GeppoMarHeTHKH.

9. CunbHble MAarHeTHKM: OCTATOYHAs HAMATHHYEHHOCTH, THCTEPE3HC CBOMCTS,
remneparypa Kiopu.

10. Tertosble CBOMCTBA TBEPBIX TEI MPH BHICOKHX M HA3KHX TEMIIEPATypax.

11. Cocras anpa. HyknoHbl. MarHUTHbIE U 3eKTpUYECKHe CBOHCTBa Azep.

12, [ledext macc 1 9HEPrHs CBA3H s/pa.

13. B3anmopeiicteue HykaoHOB. CBOMCTBA M NPHpPONa SNEPHBIX CHII. Snepubie
MO/JIeJIH.

14. PajiioakTHBHOCTB. 3aKOH PaIMOAKTUBHOIO [IPeBpaIlleHHS.

15.3aKkoHOMEPHOCTH ¥ TNpPOMCXOXTeHHe anbha-, GeTa- W raMma- M3IydeHHS
aTOMHBIX Sep.

16. flnepHble peakuuu W WX THIBL Peakuus jgenenus sapa. llemsas peaxius
Aenenus. DU3HYECKHE OCHOBBI AIEPHON SHEPTETHKH.

17. Peakiuun cunTe3a. YIpapiseMble TEPMOSAIEPHbIE PEAKIIMH,



18. OnemeHTapHbBIe YaCTHIBI U UX Kiaccupukanus. Ksapku.
19. Tumner byHIaMeHTaTbHEIX B3aMMOJEHCTBUH. XapaKTepHCTHKH
(GyHaMeHTaNbHEIX B3auMoeitcTBri. KBaHTE (yHIaMEeHTaTBHBIX ITOJEH.

6.4, @oHJ OLIEHOYHBIX CPEICTB

Ilonmpiit GaHk 3amaHuil JUIS TEKYIIErO KOHTPOIS M MPOMEKYTOUHOM
aTTecTallii 110 JHCUWIUIMHE, II0KA3aTeNH, KPUTEPHUH, IIKAIbl OLlEHMBAHUS
KOMIICTCHI[HH, =~ METOAMYECKHE  MATEPHAIBl,  ONPEHENSIOME  IIPOLENYPHI
OLICHMBaHKs 00pa30BaTEIbHEIX PE3YJIbTATOB, IPUBEIEHE] B yIeGHO-METOIMIECKOM
KOMILJIEKCEe TUCLIUITIIMHEL

7. OCHOBHASA U JOIMOJIHUTEJIbHAS YYEBHAS JIUTEPATYPA

7.1. OcHoBHas y4eGHas JuTepaTypa
1. @uzpka. B 2 4. Y. 1. Mexanuxa. MonekynsipHas ¢pusuka u

TePMOJIMHAMHKA. DJIEKTPHIECTBO U MarHeTusM [ DneKTpoHHSI pecypc D5C
Koncynbraut crynental: yae6nuk. / 11.1. TauuisikoBa-Bymkesuy - MuaCK : Boim.
mk.,2014. http://www.studentlibrary.ru/book/ISBN9789850625052.html

2. ®uzuka. B 2 4, Y. 2. Ontuka. Ksanrtosas ¢uswka. CTpoeHue u
(u3Hueckue cBolcTBa BemecTBa [DnexTporHsIi pecype DBC KoncynbraHT
cryaenra |:yue6uuk. / V.M. Tanumsikosa-Byrukesny - Musck : Boim. mik., 2014,
http://www.studentlibrary.ru/book/ISBN9789850625069.html

7.2. lononauTeIbHAs y4eGHAas JUTEpaTypa

1. O6mwasn dusuka. [pakTukym [Onexrporustii pecype DBC KoncyasranT
cTyzeHra]: yue. mocobue / B.A. bounaps, W.C. Tamsikos, B.A.
SIxoBenko, B.W. Snyts, C.A. Bacunesckuii, [1.B. XKyxonckuit, I'.A.
3aboposckuit, B.H. Kotmo, JI.H. Mapromun, F0.1. Mukciok, 1.1
Tameikosa-bymkesud, Y. M. @enopkos, C.B. Skopenko - Munck : Boi.
K., 2008. http:/www.studentlibrary.ru/book/ISBN9789850612359.html

8. YHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYYAIOLIUXCS
1. B.C. Bopornos, T.H. Hosropomosa, B.M. CononoBaukop. Dusmka.
Hacte 1. (Pu3nyecKue OCHOBBI MEXaHHKH, OCHOBBI MOJEKYJSAPHOH (DH3UKH H



TEPMOZIMHAMHKH) Mertoanyeckue YKa3aHWsl W KOHTPOITBHEIE 3aJlaHusA  JIg
CTYIOCHTOB 3204HO thopmBI obyuenus, KI' Y, 2006, 68 ¢

2. B.C. Boponmos, T.H. Hosroponosa, B.M. Cononosuukos. ®uzpka.
Yacts 2, (Pu3mYecKkHe  OCHOBES SJEKTPONMHAMHUKH, BOJIHOBAs ONTHKA).

Meronuueckue YKa3aHHA W KOHTPOIBHEIE 3amaHms AL CTYIEHTOB 3a04HOI]
dopmbI 06yuerus, KT Y, 2007, 77 c.

3. B.C Boponnos, T.H. HOBI“OpOI.[OBa, B.M. COJ‘IOILOBHHKOB,
E.H.ITonskosa. ®wusuxa, Yacts 3. (Dnementsr KBAaHTOBOM (pHM3UKH w1 buzukn

5. B.C. Boponos. IlpoBepka 3axona AMHAMUKH BPAIIATEIbHOTO IBHKEHUS.
KTV, 2016, 13c

6. A.T'. Knabyxos, H.B. Hecrepos. Usyuenne 3aBHCUMOCTH CONPOTHBIICHHs
TOJIYIPOBOAHHKOB OT Temnepatyper. KI'V, 2011, 14c.

7. T.H. HoBropozxoga, B.M. OBcsHOB. M3yyenne TU(pakuuy ceera, KTy,
2015, 14¢

9. PECYPCBI CETH «MHTEPHET),
HEOBXO/IUMBIE AJIS1 OCBOEHUS AUCHUTLIMHBI

1. dist.kgsu.ru - Cucrema NONAepyKH yue6Horo mporecca KI° V;

10. FHOOPMALMOHHBIE TEXHOJIOT'HH,
IIPOrPAMMHOE OBECIIEYEHHE
n HH®OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

1. 9BC «Jlaupy

2. 3BC «Koncynpranr CTYIeHTa»

3. BBC «Znanium.comy

4. «Tapauty - CIIPaBOYHO-IIPaBOBAs CHCTeMa

11. MATEPI/IAJII)HO-TEXHH‘IECKOE OBECIIEYEHHE
AUCIUILINHBI

MaTE_'pI’IaJIBHO- TEXHUYECKOe OGGCHB‘IGHHC o peanuzamuu AHCITHILITUHBI

OCYIIECTBIISIETCS B COOTBETCTBHH ¢ TpeGoBamms ®I'OC BO mo HaHHOH%
obpasoBaTensHoit IporpamMmme.



12, VIS CTY AEHTOB, OBYYAIOIUXCS C HCIIOJb30BAHUEM
JUCTAHIIHNOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOT A

Ilpn WMCTIONMB30BAHKH BNIEKTPOHHOTO OGYUYEHHS W IMCTAHIHOHHBIX o6pa3oBarTebHBIX
texHonoruit (nanee 50 u JOT) 3aHATHS IONHOCTBIO WM YACTHYIHO MPOBOISATCS. B PEKHME
oHtaiiH. O6BEM JIMCITHTUTHHET U pacIpeaeeHHe HArPY3KH T10 BHIAM pabot cooTBeTcTBYET Mm.4.1.
Pacnipesiennenne GajIoB COOTBETCTBYET II. 6.2 JTHOO MOKET GBITH H3MEHEHO B COOTBETCTBHH C
pemenmem Kadenpsl, B caydae mepexoza ma 90 u JIOT B mporiecce oOydeHHs. Pemenue
Kadepsl 06 HCTIONB3YEMBIX TEXHONOTHSIX M CHCTEME OLEHHBAHHS TOCTHKEHHH o0ywqarommuxcs

NPHHAMACTCS C  y4CTOM MHEHHS BEYINErO MNPENofaBaTe/ss W JOBOAMTICH [0 CBEICHHS
00yHAIOTITHXCSI.



[MPUJIOXEHUYE 1

AnHOTamMa K pabo4eil mporpaMme JUCIHILTHHEI
«Puzuxa»

o6pasoBareIbHON POrPaMMBI BBICIIETO 0GPA30BAHUS —
[IPOrpaMMBbl CIIeIHAUTETa
23.05.01 HasemHble TPAHCIIOPTHO-TEXHOJOrHYECKHE CPECTBA
Cnennajanszanusi ABTOMOGH/IH H TPaKTOPBbI

Tpynoemxocts muctmmmusss: 12 3E (432 akajgemudeckux yaca)
Cemectpsr: 1, 2, 3 (ounas, 3a04Has popma 06yqeHHs)
@opma IpoMexyTOUHOM aTTeCTALUH: SK3aMeH , 3a4eT ,9K3aMeH

Coneprxanue TUCHHUILIAHEL

Du3uvecKre OCHOBBI MeXaHWMKHM. MeXaHHYecKHe KOJIeGaHHS ¥ BOJHEL
MonekynsipHas ¢usika H TepMOJHHAMHUKA. DIEKTPUYIECTBO ¥ MATHETH3M.
Ontnka. DneMeHTHI KBaHTOBOM (U3MKM M (QU3UKM TBEPIOrO Tena. ATOMHAS 1
sjiepHas puskka. OUSHIECKUil IPAKTUKYM.



