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1. OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JUCHUITJIMHBI

VYyeOnass  gucuurminHa — «Puszuka» —  o0s3aTesNibHAas  AMCUMILIMHA  OCHOBHBIX
o0Opa3oBaTeNbHBIX MporpaMM OakajgaBpuaTa IO BCEM HAINPABICHHUSAM TOATOTOBKU BBICILIETO
poeCCHOHAIBHOTO 00pa30BaHUsI.

O6vekmom u3yuenus NUCUUILIAHBI SBISIFOTCAOOINE 3aKOHOMEPHOCTH T€UEHUS TMPUPOIHBIX
SBJICHUHM, OCHOBBI MUPOIIOHUMAHMS Ha Pa3HbIX YPOBHSAX MO3HAHUS MPUPOABI U 00IIee 000CHOBaHHE
€CTECTBEHHOHAY4YHOU KapTUHBI MUpA.

Ilens Ooucyunaunst — GOpMUPOBAHUE Y CTYACHTOB HAyYHOTO CTHJISI MBIIUICHUS, YMEHUS
OpPUEHTHPOBATHCSI B MOTOKE HAYYHOM M TEXHUYECKOH HH(OpPMAIMM M MPUMEHSATh B Oymymien
HAyYHO-UCCIIEIOBATEIbCKOH U MPOEKTHO-IIPOU3BOJICTBEHHOM NEATEIBHOCTH (PU3UUYECKHE METOJbI
UCCIICIOBaHMUS.

3a0auu Oucyunaunsl - COCTABISICT OCHOBY TEOPETUYECKOM MOATOTOBKH CIEHUATHCTOB,
00€CTIeYNBAIOIIYI0 BO3MOXKHOCTh ~ HCIIOJIb30BaHHUS  (U3WYECKUX MPHHLUINOB I  PEIICHUS
npodeccuoHaNbHBIX 3a7a4 B 00JaCTH MTPOU3BOICTBEHHO-TEXHOJIOTHYECKON AESITEIbHOCTH.

B pesynbrare 0OCBOCHUS NUCIUILINHBI CTYICHT JOJKEH:

3Hamy:

- OCHOBHBIEC (PH3MUECKHUE SBICHHUS U OCHOBHBIE 3aKOHBI (DU3UKH;

- IPaHULbl UX MPUMEHUMOCTH, NMPUMEHEHHE 3aKOHOB B Ba)XKHEUIINX MPAKTUYECKUX
NPUIIOKCHUSAX;

- OCHOBHBIE (hM3MUECKHUE BEIMYMHBI M (DU3MUECKHE KOHCTAHTBI, MX OIpEIeICHUE,
CMBICII, CTIOCOOBI ¥ €JMHULIBI UX U3MEPECHHUS;

- dbyHIaMeHTalbHbIe (PU3NYECKHE ONBITHI U UX POJIb B PA3BUTHH HAYKU;

- HA3HAYCHWE U IPUHIIUIIBI ICHCTBUS BAKHEUINTUX (PU3NICCKUX TIPUOOPOB;

ymems:

- OOBSICHUT, OCHOBHBIE HaOJNIO/JaeMble TPUPOJHBIE W TEXHOTCHHBIC SBICHHUS H
3¢ dexTsl ¢ mo3unui GyHIaMeHTaNbHBIX (PU3NUYECKUX B3aHMMOJICHCTBHIA,

- UCTIOJIB30BaTh PA3NIMYHBIE METOAMKH (PU3MUYECKHMX W3MEpeHUu u 00paboTKH
HKCIIEPUMEHTATbHBIX TaHHBIX;

- UCTIOIB30BaTh  METOABI  AJEKBAaTHOTO  (U3MYECKOTO W MaTeMaTHYECKOTro
MOJICTIMPOBAHUS, a TaKXKe MPUMEHSATh METOIbl (HPU3MKO-MATEeMaTHUYECKOTO aHalu3a K PELICHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIEM.

enademo:

- METOJAMKAMHA MaTePHABHBIX, HSHEPreTUYeCKUX H THAPABINYECKAX PaCUETOB
TEXHOJIOTHYECKOTO MpoLecca.

[lepeunciienHple  pe3yabTaThl OOY4YEHHS SIBISIOTCS OCHOBOWM JJii  (pOPMUPOBAHUS
CJIEAYIOUIMX KOMITETEeHIIUHI:

- CriocoOeH OCYIIEeCTBIATh TOUCK, KPUTHYECKHA aHadN3 W CHUHTE3 WH(POpPMAIHUH, MPHUMEHSTH
CHCTEMHBIN TIOAXO/I TS pEellieHHs TOCTaBiIeHHbIX 3a1a4 (YK-1);

2. MECTO JUCHUIIIMHBI B OCHOBHOM OFPA3OBATEJIBHOM
IMPOT'PAMME

JucuumninuHa OTHOCUTCA K oOs3arenbHoi wactu bioka 1 «Jlucuumiauebel (MOIYNN)»
yueOHOro IJaHa.

basupyercss Ha 3HaHMSX M YMEHMSX, KOTOpBIE CTYAEHT NpPHOOpeNT MpU OCBOCHUU
IPEIIECTBYIONIMX TUCIUIUIMH: MaTeMaTuKa, MH(QOpMaTHKa, HauepTaTelbHasi TEOMETPUsI.

3HaHUS U yYMEHHUS, NPUOOpETEeHHbIE NPHU OCBOCHUU JAHHON NHCUUIUIMHBI, Pean3yIOTCs
CTYZIEHTOM IIPH U3YyYCHUH MOCIEIYIOMINX TUCIUILTIH (OXpaHa Tpya), IPOXOXKICHUN YIeOHOH nin



MPOU3BOACTBEHHOW MPAKTUKH, TPOXOKIAEHUH I'OCYTAPCTBEHHOW UTOTOBOM aTTECTALIUU.
3. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI
3.1. PacnpenesieHue y4eOHBIX YACOB MO TeMaM JUCHUIJIMHBI U BUIaM 3aHATHI

KonuuectBo yacos
HawnmenoBanwme Tem (ognas / 3a04Has popma)
(comepxaTenpHBIX MOIYJIEH) Beero B toMm umcie

Jlexuu CeMuH JlabGop. CPC
Tema 1. ®usndecKre 0OCHOBBI MEXAaHUKH 12/24 4/2 2/1 412 2/19
Tema 2. MonekynspHas pusnka u 17/27 6/2 3/1 6/ — 2/24
TEPMOJIMHAMHKA
Tema 3. 3JIGKTPOCTaTI/IKa. [TocTossHHBIM 11/14 4/0 2/0 4/ 1/14
AJICKTPUICCKUN TOK
Tema 4. DieKTpOMarHeTU3M 11/14 4/0 2/0 4/ 1/14
Tema 5. Kosebanus 1 BOJIHBI 12/16 4/0 2/2 4/ — 2/14
Tema 6. BomHoBas ontuka 11/14 4/0 2/0 4/ — 1/14
Tema 7. KisaHTOBa;I OIITHKA. DJIEMCHTHI 11/14 4/0 210 4 — 114
KBAaHTOBOM MEXaHUKH
Tema 8. OcHOBBI ()U3UKH TBEPOTO TEIIA. 1214 4/0 2/0 4/ /14
DneMeHThl GU3UKH ATOMHOTO SIpa
KonraktHas paboTa (10NOTHUTEIbHAS) 4/6 4/6
Hrtoro mmo Bugam 3aHSITHIA: 108/144 34/4 17/2 34/2 19/136
Kontposb 72136
Hroro: 180 /180

* - uepe3 ,I[p06b YKa3aHbl 3HAYCHUA, COOTBCTCTBYIOIIUC 3a09HOM (1)0pMe O6y‘lCHI/IH

(I)OpMI/II)OBaHI/Ie KOMIIeTEeHIINI B pe3yabTaTe 0CBOCHUA TEM JUCIHHUIIVIMHBI

Komnerennnu Tembl AUCHUIIITUHBI, HalleIEeHHbIE Ha (JOPMUPOBAHNE KOMIETCHIIUN
VK-1 Tema 1,2,3,4,5,6,7,8
3.2. Jlekuun

Tema 1. ®u3nyeckne 0CHOBbI MEXaHHUKH

Tema 1.1. Mexanuueckoe asmxenue. Kunematuka. Ckopocts u yckopenue. HopmansHoe u
TaHTeHIMaJbHOE ycKopeHue. KuHemaTHka BpallaTesIbHOTO JBM)KEHUSI aOCOIOTHO TBEPJOTO Tela.
VYrioBasi CKOPOCTb M YIJIOBOE YCKOPEHHWE, UX CBS3b C JMHEHHBIMU CKOPOCTSMHM M YCKOPEHUSMH
TOYEK BpaIIArOLIErocs Tea.

Tema 1.2. [/Iunamuka. Ilepsbiii 3akoH HeroToHa. MHepuunanbsHble M HEMHEpLHAIbHBIE
cucteMbl otcuera. Macca. Umnynbc. Cuna. Bropoii 3akon Hwiotona. Tpetuit 3akoH HeroToHa.
JluHamKKa BpamiaTeIpbHOrO ABW)KEHHS Tella BOKPYT HENOABM)KHOM OcCHM. MOMEHT HMMITyJbca.
MoOMEHT HHEpLUHU Tella OTHOCUTEIBHO OCH. MOMEHT CHIIbl. Y paBHEHMS JUHAMUKH BpaIllaTeIbHOTO
JBUKEHHUS TBEPJOIO TEIA OTHOCUTENIBHO HEITOABUKHOM OCH.

Tema 1.3. Mexanudeckass pabota U sHeprusi. MOIIHOCTb. DHEprus Kak yHUBEpcaJbHas
Mepa pasNU4HbIX (OpPM JIBHXKEHHS M B3auMojeicTBus. MexaHuueckas sHeprus. Kunermueckas
SHEPIUsl MEXaHW4eCKON cucrteMbl. Kunetnueckas sHeprus Bpamaronierocs rena. [loreHnnanbHas
DHEPIHUs.

Tema 1.4. 3akoHbl coxpaHeHUs — QyHIaMEHTAIbHBIC 3aKOHBI (DU3UKH. 3aKOH COXpaHEHUS
Macchl B KJIACCUYECKOW MEXaHUKE. 3aKOH COXpaHEHMsI MMIyJbca. 3aKOH COXPAHEHHS MOMEHTa
UMITyJIbCa. 3aKOH COXpaHEHUsI MeXaHW4YecKoi sHepruu. OOl 3aKOH COXpaHEHUS SHEPTUH.




Tema 1.5. O0mme CBOWCTBA XUAKOCTEH W Ta3oB. JlaBieHue XUAKOCTH. 3akoH [lackais.
CranuoHapHOE TeYEHHUE UACAIbHOM KUIKOCTH. Y paBHEHUE bepHyuu.

Tema 1.6. DnemeHThl Teopuun OTHOcUTENnbHOCTH. IlpeoOpazoBanust  [amuies.
Mexannyeckuil MpUHLIMI OTHOCUTENbHOCTU. [locTynara crneunaibHOW TEOPUU OTHOCUTEIHHOCTH.
[IpeoOpazoBanusi  JlopeHna. PensTUBUCTCKHII  3aKOH  CJIOKEHHUSI CKOPOCTH.  DJEMEHTHI
PENIATUBUCTCKON AMHAMUKH. B3aMMOCBSI3b Macchl U SHEPTUU.

JIuteparypa k teme 1: [1, 4, 5]

Tema 2. MouiekyasipHasi Gu3nKa 1 TEPMOAUHAMUKA

Tema 2.1. ATOMHO-MOJEKYJSPHOE CTPOCHHME MMKPOCKONMYECKMX Tei. MaeanpHblil ras.
OKCIIEpUMEHTaIbHbIE Ta30Bble 3aKOHbl. (OCHOBHOE YypaBHEHHE MOJIEKYJPHO-KMHETHYECKOU
TEOPHH. DJIEMEHTHl cTaTHCTU4YecKoi ¢(usuku. Craructuueckue cuctembl. llonstHe o (yHKIMK
pacupenenenusa. Knaccuueckas cratuctuka MakcBemia — bonbimana. 3akoH MakceBemna Juist
pacnpeneneHuss MOJEKYJ UAEAIbHOro ra3a no ckopocTsM. CpeaHsst CKOpPOCTb MOJIEKYIL
Wneanpublif ra3 B cuiioBoM mnose. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana s
YaCcTUL] BO BHEIIHEM IIOTEHLIHAJIBLHOM II0Je. Ero HayyHOEe M IPAaKTUYECKOE 3HAYEHHUE B METOJAX
OYMCTKH BO3/1yXa U BOJBI.

Tema 2.2. DkcrepuMeHTaTbHBIE 3aKOHBI JAU(D(Y3UH, TETIONMPOBOAHOCTH W BHYTPEHHETO
tpenus. KoaddumumenTsr nepenoca.

Tema 2.3. ®usnueckue OCHOBbl TEPMOAMHAMUKU. BHYTpEHHsISI 3HEprusi HUIeaJbHOrO rasa.
Tennoémkocts. Pabota u Temora kak gopma oOMeHa 3Heprueil Mexy cucreMamu. [1epBblil 3akoH
TepMoarHamMukH. TemtoBble n xonoawibHble MamnHbl. [{ukn Kapro. KIIJ[ uaeansHOM TenmioBoi
MalvHbl. BTOpoil 3akoH TepMoaMHAMUKH. HampaBieHHOCTh CaMONPOU3BOJIBHBIX IPOLIECCOB.
IIpumeHneHne nepBoro v BTOPOro 3aKk0Ha TEPMOJIMHAMUKH K H30IIPOLIECCaM.

Tema 2.4. Peanbnbie rasel. YpaBHenue Ban-nep-Baanbsca u ero ananus. Kpurtnueckas Touka.
CpaBHenue nzorepm Ban-nep-Baanbca ¢ axcnepuMeHTanbHbIMU H30TepMaMu. Da3oBbie Mepexobl
[ u Il pona.

JIuteparypa k teme 2: [1, 4, 5]

Tema 3. Jnekrpocratuka. [10CTOSIHHBIH 3JIEKTPUYECKHI TOK

Tema 3.1. Dnextpuyeckuil 3apsii. 3aKOH COXpaHEHHUs JJIEKTPUUYECKOTO 3apsna. 3aKoH
Kynona. DOnextpuueckoe mone. Hanpsok€HHOCTh  sexTpuyeckoro mons. [ 'padudeckoe
nzo0paxeHue  anekTpuyeckoro  mnosd.  IlpuHnun — cymepmo3unmu - monedl.  Bextop
ANEKTPOCTaTUUECKOW MHAYKIUU. [loTok BekTOopa HAnmpsHKEHHOCTM W TOTOK — BEKTOpa
aNeKTpocTaTndyeckor nHAykuu. Teopema 'aycca. [Ipumenenue teopeMsl ['aycca i1 BEIYHCIEHUS
HaIpsKEHHOCTEH MoJel B IPOCTHIX CIydasXx.

Tema 3.2. PaboTta cwi 37eKTpoCcTaTUYECKOro TOJSA. L[UpKyIsSIus 3JIeKTPOCTATHISCKOTO
noJist. DIEKTPOCTATUYECKOE MMoJIe — MOTeHIHaNIbHOE noJje. [loTeHnuan u pa3HOCTh MOTEHIMANIOB.
CBsi3b MEX1y IOTEHIIMAIOM U HAMPSKEHHOCTBIO AIEKTPOCTATUYECKOTO MOJIS.

Tema 3.3. Dnektpuyeckoe mosie B BemecTBe. CBOOOAHBIE ¥ CBSI3aHHBIC 3apslbl B
IUANEKTpUKax. TUIBl  AUDJIEKTPUKOB. OJEKTPOHHAs M  OpPUEHTALIMOHHAA  MOJISIPU3ALIMSL.
JusnexTpudeckass mpoHUIIaeMOCTh BeriecTBa. CerHetodnekTpuku. [1be3oanexTpuuecknii 3 dexr.
ONEeKTPOEMKOCTh  YEIUHEHHOTO TMpOBOAHMKA. B3anmmHas €MKOCTP JBYX MPOBOJHHUKOB.
Konnencarop. CoennHeHne KOHIEHCATOPOB B Oarapen. DHEpPrus 3apspKeHHOTO KOHIEHCATOpa U
CUCTEMBI KOHICHCATOPOB. DHEPTHs dJEKTPOCTATUIECKOTO MOJIsA. DIEKTPOCTaTUUECKUE (QUITBTPHI.

Tema 3.4. DnexTpuueckuid TOK M €ro XapaktepucTtukud. Cuia TOKa, TUIOTHOCTh TOKa.
CTOpOHHUE CHIIBI, SJEKTPOABMKYIIas cuiaa. O000meHHbI 3akoH OMa B MHTErpasibHON (opMme.
Pa3HoCTh MOTEHIIMAIOB, HATIPSKEHHE.

ConporuBnenne npoBOoAHUKOB. IlocrmenoBarenbHOe U MApaIENBHOE  COEAMHEHHE
poBOAHUKOB. COMPOTUBIIEHUE U €T0 3aBUCUMOCTh OT TeMreparypbl. CBepXnpoBoaumocTs. PaboTa
ToKa. MomHocTk. 3akoH Jxoyns — Jlenna. 3akonst Oma u [xxoyns — Jlenna B nuddepeHmanbHoil

dbopwme.



JIureparypa k Teme 3: [1, 4, 5]

Tema 4. JneKTpOMarHeTusm

Tema 4.1. Onbir Opcrena. MarnutHoe 1mosie. Bexkrop MarHUTHONM uUHAYKUMH. Bekrtop
HaIpsSHKEHHOCTH MarHuTHoro mosist. 3akoH buo-CaBapa-Jlamnaca. I'padudeckoe m3oOpakeHue
MarHMTHOT'O MOJS. 3aKOH IOJHOTO TOKa (TeopeMa O LMPKYJIALMU BEKTOpa MATHUTHOW MHIYKIIMH)
JUIsl MArHATHOTO TIOJIA B BaKyyMe€ M €ro IPUMEHEHUE K pacueTy MarHuUTHOro nois. JlerctBue
MarHUTHOTO MOJS Ha TOK. 3akoH Awmmepa. MarHuTHoe B3aMMOJAEHCTBHE NapauIeIbHBIX
IIPOBOJTHUKOB € TOKOM. KOHTYp ¢ TOKOM B MarHMTHOM Iosie. JleiicTBUE MarHMUTHOIrO IOJISI Ha
merokymmiics 3apsan. Cuna Jlopenna. Dddexkr Xomma. Macc-CeKTpOMETPHYECKHE METOJIbI
KOHTPOJIA 3arpsAi3HEHUS CPEJIbI.

Tema 4.2. ITloTok BekTOpa HWHAYKIMH MarHuTHOro mois. IloTokocueruienune. PaGora
IIepEMEIICHHUS] TPOBOJIHUKA C TOKOM B MarHUTHOM MOJ€. SIBIIEHHE 3JEKTPOMArHUTHOW MHIIYKLIHH.
Onpitel @apanes. 3akon Papanes. [Ipasuno Jlenua. Buxpessie Toku dyko.

SIBnienne camMOMHAYKUMU. MHAYKTHBHOCTH KOHTYypa. SIBieHME B3aMMHOM HMHAYKUMU. TOKHU
3aMBIKAHUS U Pa3MBIKAHUS JIEKTPUUECKHUX Iened. DHeprus MarHUTHOro mnosjis. MarepuaibHOCTh
MarHUTHOTO TOJIA.

Tema 4.3. Maruutasie cBoiicTBa MmatepuayioB. Knaccudukanus marnetukos. [Ipupona
nuamarHetusma u mapamaraerusma. deppomarnerusm. CBoiictBa deppomarHeTnkoB. Kpusas
HaMarHu4yuBanus. Marautasiid ructepesuc. Touka Kropu. KBanToBasi npupona ¢peppoMaraeTusma.
Jomensl. [IpuMeHeHne MarHeTUKOB B COBPEMEHHOM TEXHUKE.

JIuteparypa k teme 4: [1, 4, 5]

Tema S. Kosie6anus 1 BOJIHBI

Tema 5.1. 'apmoHuyeckue kosieOaHusl (MEXaHUYECKHE U DJIEKTPOMATrHUTHBIE) U HUX
xapakrepuctuku. JuddepeHunansHoe ypaBHeHMEe M aHanu3 ero pemeHus. [IpyXUHHBIH,
¢u3znyeckuil U MaTeMaTHMYeCKUH MAasTHUK. OJIEKTPUYECKHI KojeOaTelnbHbIH KOHTYp. OHEprus
rapMOHUYECKUX KosiebaHui. CroXeHne TIapMOHMYECKHUX KOJI€OaHUH OJHOr0 HalpaBeHHUS.
buenuns. CnoxxeHue B3aMMHO NMEPHIEHAUKYISIPHBIX KoieOanuil. duryps JInuccaxy.

Tema 5.2. 3aryxaromme  KosebaHus  (MEXaHHMYECKME U DJIEKTPOMAarHUTHBIE).
HuddepenumnanpsHoe ypaBHeHHME M aHanu3 ero pemieHus. Koadduument 3aryxanus.
Jlorapupmuueckuii  nekpeMeHT  3aTyxaHus.  JloOpoTHOCTH  KojeOaTeNbHOW  CHUCTEMBI.
Arneprou4ecKuii mpoiecc.

Tema 5.3. BbiHyXzAeHHble KojeOaHUs  (MEXaHMYECKME€ U 3JIEKTPOMArHUTHBIE).
JuddepenunanbHoe ypaBHEHUE BBIHYXICHHBIX KOJIEOAHUI U aHAJIU3 €ro peleHus. AMIUIUTYAA U
¢da3a BBIHYXAEHHBIX KojeOaHuil. Pesonanc. IlpumeHeHue pe3oHaHca B COBPEMEHHOM Hayke H
TEXHHKE.

Tema 5.4. Bonnsl. [lonepeunsie u Mpo10JbHbIE BOJIHBI. Y paBHEHHE FrapMOHMUYECKON Oeryen
BOJIHBI U aHaju3 ero peuieHus. BonmHoBoe ypaBHeHue. llepenoc sHeprun BonHOW. Bexkrop Ymosa.
[Tpumeps! BoHOBBIX npolieccoB. 3Byk. MH(pa- u ynbTpa3syk. lllymoBoe 3arpsizHeHue atMocepsl.

Tema 5.5. O6mue nonoxenus teopun Maxcsenna. BuxpeBoe anekrpuueckoe moie. Tok
cmenenus. Cucrema ypaBHeHMH MakcBenia B uHTerpainsHoi gopme. IIpenckazanne Makcsemiom
€MHOT0 JIEKTPOMArHUTHOTO IMOJIS U 3JIEKTPOMArHUTHBIX BOJIH.

Tema 5.6. OOue CBOWCTBa AJIEKTPOMArHUTHBIX BOJH. DHEPrus, KOTOpas IMEPEHOCHTCS
ANEKTPOMArHUTHOM BOJHOW. Bektop [IloiiHTHHra. M3iydeHHMsT 5SJIE€KTpOMarHUTHBIX BOJIH.
B3aumoselicTBue 35€KTPOMarHUTHBIX BOJIH U BelecTBa. [lIkaa 31eKTpoMarHuTHEIX BOJIH.

Jluteparypa k Teme 5: [2, 4, 5]

Tema 6. BosiHoBasi onTuKa



Tema 6.1. BonnoBast onrtuka. UnTtepdepenus cBera. KorepentHocts. OOmue ycnoBHs
HaOJI0/IeHUsT MaKCUMyMOB U MUHUMYMOB HuHTepdepeHuuu. MHTepdepeHnnn cBera Ha TOHKHUX
wienkax. Marepdepomerpsl. [Ipumenenne naTeppepeHInm cBeTa.

Hudpaknum  ceta. Ilpunnun I'roiirenca — @Opedens. JudpakuuoHHas pelieTka.
Hudpakmust peHTreHoBcKoro uznydenus. @opmyna Bynbda — bparra.

Tema 6.2. Ilonspuzauus cera. [lonsipuzanus npu oTpakeHuH cBera. 3akoH bproctepa.
JBoiiHoe nydenpenomiieHue. SBneHue auxpousMma. [lomsspouasl. MckyccTBeHHas onTHYecKast
anm3orponus. Dddexr Keppa. UnkenepHoe npuMeHeHHE MOISPU3ALUT CBETA.

Jlureparypa x teme 6: [2, 4, 5]

Tema 7. KBanToBasi onTuka. JjieMeHThl KBAHTOBOW MEeXaHUKH.

Tema 7.1. KBanToBas ontuka. TerjioBoe M3JIyYEeHUE M €r0 XapaKTEPUCTHKU. AOCOIIOTHO
yépHoe Terno. 3akoH Kupxroda. 3akon Credana — bonsiimana. Pacnipenenenue SHEPTUU B CIIEKTpe
abCOIOTHO YepHOTo Tena. 3akoH cmemleHuss Buna. KBanroBas rumotesa Ilmanka. ®@opmyna
[Tnanka nys TermIoBoro u3nmydeHusi. KBanThl cBeTa — (DOTOHBI U UX XapaKTEPUCTHKA.

Tema 7.2. ®orosnextpuueckuid 3¢pdexr. OcHOBHBIE 3aKOHBI BHEIIHETO (oTorddexTa.
VYpaBuenust DiHmITeliHAa 11 BHemHero ¢otodddekTa U KBAHTOBOE OOBSICHEHHE 3aKOHOB
dorordpdexra. Dorosanementel. Ipdekr Komnrona.

Tema 7.3. DynemMeHTbl KBaHTOBOW MeXaHWkH. ['unore3a ae bpoitis. OnwiTel [3BUCCOHA U
Jxepmepa. dudpakuus mMukpodactull. KopmycKynasipHO-BOJTHOBOW [yajH3M YacTHIl BEIIECTBA.
BonHoBas QpyHKIMS, €€ CTaTUCTUYECKHUI CMBICT M YCIOBHSI, KOTOPHIM OHA JOJDKHA YAOBIETBOPSATH.
CoorHomenune HeomnpeneneHHoctel [eiizendepra. Ypasuenue llpéaunarepa. KBanToBas yactuma B
0EeCKOHEYHO ITyOOKOH OJTHOMEPHOU MOTEHIIMATLHON SMe.

Tema 7.4. KBaHTOBO-MeXaHWYecKasi TEOpUS aTOMa BOJOpPOJAa U BOJOPOIONOIO0OHBIX
atomoB. KBanToBanue snepruu. KBantossie uncia. KsantoBanne opOUTAIbHBIX MEXaHUYECKOTO U
MarHuTHOro MomeHTOB. IIpocTpancrBenHoe kBaHTtoBaHue. OmnbiT ILltepna u I'epmaxa. Cnun
snektpona. [Ipunuun [Taynu. Ilepuognyeckas cucreMsl 35ieMeHTOB MeHieneesa.

JIuteparypa k Teme 7: [2, 4, 5]

Tema 8. OcHoBBI Ppu3nKHu TBEPAOTO Tes1a. JjieMeHThI (PU3UKH ATOMHOIO AApPa.

Tema 8.1. Onpenenenne u knaccupukanus TBEPAbIX Tesn. Kpucrammuueckoe cocTosHue.
AmopdodHnbie Tena. OcHOBBI 30HHOH Teopuu TBEPABIX Tesl. OOBsICHEHNE 30HHOM Teopue pa3aeneHue
TBEPABIX T€J Ha METAJIJIbI, OJYIPOBOJHUKU U AUIIIEKTPUKH.

Tema 8.2. [lonynpoBoAHUKYN M UX 30HHASA CTPYKTYpa. DNEKTPOHBI IPOBOJUMOCTHU U JBIPKH.
CoOcTBeHHAsl AJIEKTPONPOBOJHOCTh MOJIYIPOBOJHUKOB M €€ TeMmIepaTypHas 3aBUCHUMOCTb.
DOTORIEKTPUUECKHE ABJICHUS B IIOJIYIIPOBOJHUKAX. TE€PMOPEIUCTOPBI.

Tema 8.3. IlpumecHble MNOTYIPOBOAHMKU. AKIENTOPHbIE W JIOHOPHBIE IPHUMECH.
KoHTakTHBIE SIBIEHUS B NOJIYNPOBOAHMKAX. DJIEKTPOHHO-IBIPOYHBIN IEPEXOA U €ro CBOWCTBA.
ITonynpoBOTHUKOBBIN TMOA. TE€PMOIIIEKTPUUECKHE SIBICHMUS.

Tema 8.4. Dnementsl ¢usuku atomHoro sjpa. CoctaB sjapa. SnepHble CUIBl U HUX
0COOEHHOCTH. XapaKTEpPUCTUKH aTOMHOIO siApa. DHEprusl CBs3U. SIBIEHHE paJMOaKTUBHOCTH.
Buael pannoakTMBHOTO pacnaia. 3aKOH paJliOaKTUBHOTO pacnaja.

SAnepHbie peakuuu. DHepretudeckuil 3¢ ekt saepHoi peakuuu. LlenHas aaepHas peakuus.
SAnepubliii peakrop. Bompocs! saepHoil 6€30MacHOCTH. DJIEMEHTHI JO03UMETPUU HOHM3MPYIOLINX
n3nydyeHuil. OCHOBHBIE XapaKTEPUCTUKU U HOPMATHUBHbIE TaHHBIE.

du3nyeckue U XMMUYECKHE CBOMCTBA BOJOPOAA Kak sHEproHocutelns. HayuHble OCHOBBI
BOJIOPOJHONW SHEPreTUKM U TEXHOJOTHU. OKOJOTHYECKHe MpoOJeMbl COBPEMEHHOTO MHpA.
[lepcriekTuBBI UX pelieHus B 21-M Beke.

Tema 8.5. CoBpemenHas ¢Qusmueckass kapTuHa Mmupa. Hepapxusi CTpyKTypHBIX (hopm
matepu. OCOOEHHOCTH KJIACCHMYECKOM M Heksaccuyeckod (Gu3uku. OCHOBHBIE 3Talbl dBOJIIOLUU
(GU3KKY U CTAaHOBJIEHNE HOBBIX (DOPM paIliOHATBHOIO MBIIITICHHUS.

Jluteparypa k Teme 8: [2, 4, 5]




3.3.

CemuHapckue 3aHITHS

O0neM,
Ne
W Tema 3aHaTHSA yac. Jluteparypa
OYH/3204H
1. du3ndyecKrue OCHOBBI MEXaHUKH 2/1 [1,2,3, 4]
2. MounekymnspHas pu3nuka U TepMOIMHAMUKA 3/1 [1,2,3.4
3. DnekTpocraTrka. [10CTOSIHHBIN IEKTPHUSCKUI TOK 2/- [1,2,3, 4]
4. DJEeKTPOMAarHeTu3M 2/- [1,2,3,4
5. Konebanus 1 BOJIHBI 2/- [1,2,3, 4]
6. BonnoBast ontuka 2/- [1,2,3,4
7. KBanTOBast onTuka. D1eMEHThl KBAHTOBOW MEXaHUKH 2/- [1,2,3,4]
8 OcHOBBI (pM3HUKH TBEPIOTO TeNa. DIEMEHTHI GU3UKA 2/- [1,2,3,4
aTOMHOTO siJIpa
HUroro: 17/2
3.4. JlabopaTopHbie padoThI
11\5(121 Tema paboTsI ngs'M’ Jluteparypa
1 MexaHuka 4/2 [5. 7]
2 MonekynsipHas pusuka 6/- [5,7]
3 DnekTpocTaTrka. [IoCTOSHHBIN TOK 4/- [5, 7]
4 DIEKTPOMAarHeTU3M 4/- [5, 7]
5 Konebanus n BOJTHBI 4/- [5, 7]
6 BoiHoBast onTrka 4/- [5, 7]
7 KBanToBast ontrka 4/- [5, 7]
8 ®dusnka TBEPIOro Teya M (PU3MKa AaTOMHOTO sIpa 4/- [5, 7]
Hroro 34/2
3.5. CamocrosiTesbHast padoTa cryaenTa [3, 4]
Ne . O0BeMm, yac.
Buibl caMocTosITeNnbHOM pabOThI CHICIIUATNCTA
/i OYH/3a0YH.
1 N3y4eHne NeKIMOHHOIO MaTepuaa 6/115
2 [TonroToBKa K CEMHHAPCKUM 3aHITHSIM 6/10
3 [ToxroroBka k 1abopaTopHbIM paboTam 712
4 BeInonnHeHne KypcoBOro npoekra —
5 Brinonnenue KypcoBoii paboTsl —
6 BrImosHeHNe HHTUBUTYaIbHOTO 3aIaHUs 0/9
Hroro 19/136

3.5. KypcoBoii npoekTt (padoTa), HHIMBHIYaJbHOE 3a/1aHHe




Jns cryneHToB 3a04HOM (popMbl 0O0ydyeHHMsS TO AUCHUILIHHE «DPH3UKa» MPEeAyCMOTPEHO
BBITIOJITHEHHE WHIUBHUIYAJIBLHOTO 33/1aHus (KOHTPOJIBLHON pabOTHI).
['maBHOM 1eNbI0 KOHTPOJBHBIX PA0OT SBISAETCS 3aKpeIUICHHE 3HAHHWM, TOIy4eHHBIX
CTYAECHTaMH BO BpeMs JIEKLIUH, CEMUHAPCKUX U APYTHX BUIOB paboT 1o Kypcy «Dusukay.
Paborta cocrout u3 8 3amau. OObeM yueOHOUW HAarpy3Kd NIpU BBIMOJIHEHUH HHIUBHIYaIbHOTO
3aganus — 9 yacos[6]
4. ®OHJI OHEHOYHbIX CPEJICTB

4.1. Kpurepnu U mKajbl 1JI HHTETPHPOBAHHOI OLIEHKU YPOBHSI C()OPMHPOBAHHOCTH
KOMIIEeTeHIM A

Cocmasnarowas KomnemeHyuu — NOJIHOMA 3HAHUTL
- HyJICBOW ypOBEHb: HEBEpHBIC, HE apPTyMEHTHPOBAHHBIC, C MHOKECTBOM TPYOBIX OMIMOOK OTBETHI
Ha BOTIPOCHI / OTBETHI HA JBa BOIIPOCA U3 TPEX IOJHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAHUI HIKE
MHUHHAMAJIbHBIX TPeOOBaHUA;
- MUHUMAJIbHBIH YPOBEHb: JaHbI HE TIOJIHBIC, HE TOUHBIC U ApTYMEHTHPOBAHHBIC OTBETHI HA BOITPOCHL.
YpoBeHb 3HaHUI HI)KE MUHUMAJIBHBIX TpeOoBaHMM. JlomymieHo MHOTO IrpyOBIX OmHOO0K;

- TIOPOTOBBI YPOBEHB: JaHBl HEIOCTATOYHO MOJHBIC, TOYHBIC M apryMEHTHPOBAaHHBIC OTBETHI Ha
BOIPOCHl. [IIOXO 3HAeT TEpMHHBI, ONpENENeHUs W TMOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILCHUS, TPUHIHITBL. [[OMyIIIeHO MHOTO HErpyObIX OIIHOOK;

cpeaHHMi ypoBeHb: JlaHBI TOCTATOYHO TOJHBIC, TOYHBIE M ApPTyMEHTHPOBAaHHBIE OTBETHl HAa
BOIIPOCHL. B 1eioM 3HaeT TepMHHBI, ONpEIeTeHHUs W TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUICHUS, TPUHIHUIIBL. [I0MyIIeHO HECKOIBKO HErpyObIX OMMOOK;

- IPOABUHYTHIM YPOBEHb: JaHBbI [IOJIHbIE, TOYHBIE U ApTyMEHTUPOBAHHbIE OTBETHI HA BONPOCHI. 3HAET
TEPMHHBI, OINPENCIICHNUs M TIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIIHIIBL.
Jlomy1ieHo HeCKOIBbKO HeTpyOBIX OMIMOOK;

BBICOKHI YPOBEHb: JaHBI TOJIHBIC, TOYHBIE M apryMEHTHPOBAaHHBIC OTBETHI Ha BOMPOCHL. 3HAET
TEPMHHBI, ONPEJCNICHUsI M TOHATHS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOILICHHMS, PHHIUIIBL.
JlomyIeHo HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — yMeHus

HYJIEBOI YpPOBEHb: IIOJHOE OTCYTCTBHE NOHMMAaHMs CYyTH METOIUKU PEUICHHUs 3aJaud, IOIYILIEHO
MHOYECTBO IpyOeHINX oMIMOOK / 3aJaHHsI HE BBIIIOJHEHbBI BOOOIIIE;

MHUHHMMAaJIbHBIN YpOBEHb: cllaboe MOHMMaHNe CYTH METOAMKH PelLIeHus 33/1a4H, JOMyILEeHbI TpyOble
omnOku. Pemenuss He oOocHoBaHbl. He ymeer wucnonb3oBaTh HOPMAaTHBHO-TEXHMUYECKYIO
outeparypy. He opueHTHpyeTCa B clielMaIbHON HAyYHOW JINTEpaType, HOPMAaTUBHO-IIPABOBBIX
aKTax;

- IIOPOTOBBIM YPOBEHb: JOCTATOYHOE IOHUMAHUE CYTH METOIMKM PELICHUS 3aJaud, IOIYILEHBI
omOku. Pemienust He Bcerja OOOCHOBaHBL. YMEET HCIIONB30BaTh HOPMATUBHO-TEXHUYECKYIO
auteparypy. Crnabo opHeHTHpYyeTCs B CelMaIbHONW HaydHOH JITepaType, HOPMaTUBHO-TIPABOBBIX
aKTax;

- CpeAHMH YpOBEHBb: B LIEJIOM NOHUMAET CYThb METOJMKH PELIeHUs 3a7aud, JOMYLIEHbI OLIMOKH.
Pemiennst He Bcerma OOOCHOBaHBI. YMeEET HCHOJNB30BaThb HOPMAaTMBHO-TEXHUYECKYIO U
CHEUUAIIbHYIO HAyYHYIO JINTEPATypy, HOPMAaTUBHO-TIPABOBBIE aKThI,

NPOABUHYTHIM YPOBEHb: B IEJIOM IOHMMAeT CYTh METOAMKU PpEIICHUs 3aJayd, IOIMYyILEHbI
HeToyHOCTH. CriocoOeH 000CHOBATh PEIICHHUS. YMEET HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEUUANIbHYIO HayYHYIO JINTepaTypy, HOpPMaTUBHO-TIPABOBBIE aKThI,

- BBICOKHMH ypoBeHb: [loHMMaeT cyTh MeTOAMKHU pemieHus 3a1aud. CriocoOeH 000CHOBATh PELICHHS.
YMeeT WUCNONB30BaTh HOPMATHBHO-TEXHMYECKYI0 U CHEHUAIbHYIO HAaydHYIO JIUTEpaTypy,
HepeIoBOM 3apyOeKHBIH OITBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

COCWZCZ@JZ}UOWCI}Z Komnenernyuu — 61a0eHUe HABbIKAMU



HYJIeBOH YPOBEHb: HE MPOJEMOHCTPUPOBAI HABBIKA BBITOJHEHHS MPOQPECCHOHATBHBIX 3ajad.
HcnpIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPH BBIITOJIHEHUH OTJEIbHBIX 33/1aHNN;

MHUHHMAJIbHBI YPOBEHb: HE MPOAEMOHCTPUPOBAT HABBIKA BBINOJHEHHS MPOQEeCcCHOHATBHBIX
3az1a4. McnpIThIBAaET CYIIECTBEHHBIE TPYAHOCTHU IIPHU BBIIOJHEHUH OTACIIbHBIX 3aJaHUM;

MOPOTOBBI YPOBEHB: BIIAJEET OIBITOM T'OTOBHOCTH K NPO(PECCHOHATHHON NEATETBHOCTH M
poecCHOHATFHOMY CaMOCOBEPLICHCTBOBAHUIO Ha MOPOTOBOM ypoBHE. TpynoBbie AeicTBUS
BBITOJIHAET MEJUIEHHO M HEKaUECTBEHHO;

CpeIHUIl ypOBEHb: BIIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHATBLHON 1eATeIbHOCTH U
npoeCCHOHATLHOMY CaMOCOBEPILICHCTBOBAHHIO. Tpy/IOBbIE NEHCTBUS BBIMOJIHSAET HA CPETHEM
YPOBHE MO OBICTPOTE U KaueCTBY;

IIPOJBUHYTHIN YPOBEHB: BJIAJEET OIBITOM U JIOCTATOYHO BBIPAKEHHOM JINYHOCTHOW TOTOBHOCTH K
npodeccuoHaNbHOM JAesITebHOCTH U MPOPECCHOHATBHOMY CaMOCOBEPIIEHCTBOBAHUIO. BrIcTpO
Y Ka4€CTBEHHO BBINOJIHSIET TPYAOBbIE 1EHCTBUS;

- BBICOKMH YPOBEHb: BJAJEET ONBITOM M BBIPAKEHHOCTBIO JIMYHOCTHOM TOTOBHOCTH K

npoeCCUOHATBHON AESTEILHOCTH U MPO(EeCCHOHATEHOMY CaMOCOBEPIIEHCTBOBAHUIO. BrICTpO

Y KAUE€CTBEHHO BBIIIOJIHSIET TPYIOBbIE IEUCTBUSI.

Ob606wennas oyenka cghopmuposanHocmu KomnemeHyuti
- HyJIEBOW yPOBEHB: KOMIIETEHIINY HEe C(HOPMUPOBAHEI;
- MUHUMAJIbHBIM YPOBEHb: 3HAYMTEIbHOE KOJIMUECTBO KOMIIETCHIIUI HE C(HOPMHUPOBAHO;
- TIOPOTOBBI YpPOBEHb: BCE KOMIETEHIUMH C()OPMUPOBaHBI, HO OOJBLIIMHCTBO Ha MOPOTOBOM
YPOBHE;
- CpeAHUI YPOBEHB: BCE KOMIETEHIIUH c(hOpMUPOBAHBI HA CPEIHEM YPOBHE;
- IPOJIBUHYTHIN YPOBEHb: BCE KOMIIETEHLMU C(POPMUPOBAHBI HA CPETHEM MIIM BEICOKOM YPOBHE;
- BBICOKHMI YpPOBEHb: BCE KOMIIETEHIIMH C(hOPMHUPOBaHBI HA BBICOKOM YPOBHE.

4.2. Bonnpocsl K 3K3aMeHY U IpUMep 3K3aMeHALMOHHOI0 O1jiera

BOl'lpOCl)I K 3K3aMEHYy.

1. TIpemmer ¢usuxu. ®usuxa u Qunocopus. Ousnka U TeXHUKA. DUIMYECKHE «MUDBI».
Mexanuka. Kunematuka MmatepuanbHoi Touku. CKOpPOCTh. Y CKOpEHHE.

2. Mexanuka. KuHeMaTHueckre XapaKTepUCTUKH BPALIATEILHOTO JBHIKEHHMS.
3. JIunamuka. ITepBblii 3akon HeroTona. HepIMaabHble CHCTEMBI OTCYETA.
4, Jlumamuka. Macca, uMIyJisc, ciia. Bropoii n Tpetnit 3akonsl HeroToHa.

5. JluHampka BpalaTeNbHOrO JBMKEHUS aOCOTIOTHO TBEPAOrO Telda. MOMEHT CHIIBL
MOMEHT UMITYJIbCa, MOMEHT UHEepIUU. OCHOBHOM 3aKOH JMHAMUKHU BPAIIATEIbHOIO JBUKEHHUS.

6. Mexanuueckas pa6ora. PaGoTa Ha HIeMEHTapHOM M KOHEYHOM HepeMelleHNH (aHaIu3).
Pabota ynipyroii cubl.

7. Dueprus. Mexanuueckas sHeprus. KuneTnueckas dHeprusi (aHanus). KuHeTnueckas
SHEPrus BPALAIOIIErocsi TBEPAOIO Tea.

8. TlorenumanbHas dHeprus. lloTeHuManbHas oSHeprus ymnpyroit gepopmanuu. Cuibl
KOHCEpBAaTUBHbBIE U TuccunaTuBHbIe. [loHATHE O MOITE.

9. 3akoHBI coxpaHeHUs M MX Polb B (usuke. OOMIMIA 3aKOH COXPAHEHHs SHEPTUH. 3aKOH
COXpaHEHUs MEXaHUUYECKON SHEPTUH.

10. 3akonbI coxpaHeHHs M UX POJb B (DM3UKE. 3aKOH COXpPAHEHUS HMMITYJbCa, YIPYIHil K
HEYNpyruu ynap.

11. 3akonbl coxpaHeHHs W MX ponb B (u3KMke. MOMEHT UMITyibca (ONpeneneHne). 3aKoH
COXpPAHEHHs] MOMEHTA UMITYJIbCa.

12. Monekymnsipaas ¢usuka. CBoiicTBa aTOMOB W MOJIeKYld. MonekynspHas wacca.
Kuomons. Uncno ABoraapo. DKCIepuMeHTaTbHBIE Ta30BbIe 3aKOHBI.

13. Monens upeansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYISPHO-KMHETHIECKOH TEOPHH



JUUISL TaBJICHUS (BBIBOJI, aHAJIU3).

14. MonekynapHO-KHHETHYIECKOE TOJIKOBAHHE TEMIEPaTyphl M abCONIOTHOTO HyJs IO
KenbBuny.

22. Knaccuueckuii ¥ BBIPOKACHHBIA ra3. Hysepas sHeprus BBIPOXKIEHHOTO rasa (BBIBOI).
TemmnepaTypa BbIpOKIEHHS. DJIEKTPOHHBIN a3 B MeTajljIax.

23. Cratuctuueckas $pusuka. OyHKIHUs pacrpeIeeHus 10 CKOPOCTAM (aHallu3).

24. UcxonHble MONOKEHUS KIACCHYECKOH CTATUCTHKM MakcBesuia-bobimana. OyHKIMSA
pacnpeziesieHue MOJIEKYJI HEaIbHOTO ra3a [0 CKOPOCTsAM (aHaIu3).

25. Ckopoctd ra3oBbIX MoJeKyld. Haumbonee BeposTHas CKOpPOCTh Mojekyd. CpenHss
CKOPOCTb M CPEIHSISI KBaAPATUUHAS CKOPOCTh MOJIEKYIL.

26. VneansHblif ra3 B ole TAroTenus. bapomerpudeckas Gpopmyia (BbIBO, aHATIU3).

27. Knaccuyeckasi CTAaTHCTHKA. Pacnpenenenue bonpiimana. Ananus.

28. Tepmoaunamuka (onpeneneHue, 3amadn). TepMOAMHAMMYECKAs CHCTEMA M TEPMOJIH-
HamMHuueckue napamerpsl. [loHsTre o paBHOBecuu. OOpaTUMOCTh U HeoOparuMocTh. Pabora mpu
o0paTMOM U HEOOpaTUMOM Ipolieccax. TeroTa U Terionepeaya.

29. TlepBoe Hauano0 TEPMOAMHAMUKHU JUIS HEKPYTOBBIX IIpolieccoB. OmnpeseseHue. AHaIu3.
[lepBoe Hawasio g KpyroBoro rmnpouecca. Ponb ¥ 3HaueHHE A OLEHKUM METaTypruuecKux
TEXHOJIOTHUM.

30. TennoemkocTh (ompejeneHue, TEIIOEMKOCTh YyelbHas W MoJsApHas). TepMoauHa-
MHYECKOE TOJIKOBaHHE TEIIIOEMKOCTH. Y paBHeHue Maiiepa. (Csizb (Cp) u (CV)).

31. Crenenn cBoGoapl. PacnpeneneHue SHEpruM II0 CTEHEHSAM CBOOOABL. BHyTpeHHssA
SHEPrus U€aIbHOrO ra3a (BbIBOJ, aHAIN3).

32. HampapieHHOCTh CaMOIIPOU3BOJIBHBIX IMPOIIECCOB B 3aMKHYTBIX CHCTEMax. Makpo- u
MHUKpPOCOCTOSIHUSL. TepMoAMHAMHUYEeCKass BEpPOATHOCTb M €€ CBA3b C  HaIPaBJIEHHOCTHIO
CaMOIIPOU3BOJIbHBIX MPOIECCOB. DHTPOIHUS U €€ CTATUCTUYECKHI CMBICIL.

33. Durponusa.  TepMoAMHAMMUYECKOE  ONpeAeNeHHe  SHTPONMH. BTopoe  Hadaso
TEPMOJMHAMHUKY (OIpeeieHrne, KaKylo 3aauy T03BOJISET PellaTh).

34. Vszoxopuueckuii 1 u300apudeckuii nporecchl. IIpuMeHeHHe K HUM TIEPBOTO U BTOPOTO
HavyaJl TePMOIMHAMHUKH.

35. Uzorepmueckuii u anuabatudeckuii mpouecchl. [IpuMeHeHre K HUM IIEPBOrO U BTOPOTO
HavyaJl TePMOIMHAMHUKH.

37. UneanbHas TemioBas MamuHa. Kod(QHIMEHT MONE3HOTO NEHCTBUS HIEalbHON Terl-
JIOBOM MalllUHBI.

38. Monekynsapuas ¢uszuka. DPPEKTUBHBIA TUAMETP MONEKYNIbl. UMCIO CTONKHOBEHHH U
CpeaHsisl JUIMHA CBOOOAHOTO NMpoOera MOJIEKYII.

39. SIBnenus mepeHoca B razax. DKCIEPUMEHTAbHBIE 3aKOHBI ABJIEHHI TepeHoca (aHaus).
Hatp onpenenenue kodhGUIIMEHTOB MEpeHoca.

40. Dnexrpocratuka. DeKTpHUecKHil 3apsa. B3auMoneicTBHEe TOYEUHBIX 3apsAf0B. 3aKOH
Kynona (popmyna, nosicaeHus).

41. DnexTpudeckoe MOJIE U €r0 CHIOBBIE XapAKTEPHCTUKU: BEKTOP HANPSKEHHOCTH, BEKTOP
aNIeKTpocTaThyeckor nHAyKu. CunoBsie TMHUU. [ padudeckoe n300pakeHue moJs.

42. Torenuman (onpenenenne, Gopmysna, mosicHeHns). CBA3b MeXKIy HANPSKEHHOCTHIO U
MOTEeHIUAIOM ((POPMYITBI, TOSICHEHHUS).

43. Dnexrpudecknii Tok. Cuna Toka ¥ maoTHocTh Toka. DJIC mcrounmka Toka. IlaneHue
HanpspkeHus (GopMyIIbl, MOSICHEHHUS).

44. 3akon Oma ((popmyna, IOACHEHHS). DIEKTPHUECKOE CONPOTUBIECHHE METAIOB U €ro
3aBHCUMOCTH OT TemrepaTypsl ((GOpMyIIbl, MOSICHEHUS).

45. DnexrpomarseTnsmM. MarHuTHOE B3aMMOJEHCTBHE TOKOB. PaMKa ¢ TOKOM — HHCTPYMEHT
JUISL U3YYE€HHUS] MAarHUTHOTO 1MOJIsl. MarHUTHBIA MOMEHT PAMKHU C TOKOM.



46. Bextop maruutHOM unaykumuu. OmnpeneneHue. CHIOBBIE JUHHHU, rpaduueckoe H30-
OpakeHHUEe MarHUTHOTO TIOJISI.

47. Bektop HanpsHKEHHOCTM MArHMTHOTO II0JIi. MArHuTHas IPOHULAEMOCTb CPEMIb
(BemectBa). /na-, mapa- u eppoMarHeTUKH.

48. 3axon buo-Capapa—Jlamnaca. MarHuTHOE I10JI€ TIPAMOTO TOKA KOHEYHOM 1 GECKOHEUHOM
JIIuHBI (0€3 BBIBO/IA).

49, TeopeMa 0 UMPKYJSALMU BEKTOPA HANPSYKEHHOCTH MAarHMTHOTO MOJS MO 3aMKHYTOMY
KOHTYpY (6€3 BbIBOJ1a). MarHuTHOE 1mosie 6€CKOHEYHO JITMHHOTO COJICHOM/IA.

50. JleiicTBHEe MarHUTHOTIO 10JIA HAa TOK. 3aKOH AMIiepa. AHAJIM3 YACTHBIX CIIyYaes.

51 I[CfICTBHe MAar"HuTHOTO IIOJIsI Ha TOK. KOHTyp C TOKOM B OJHOPOAHOM W HEOAHOPOJHOM
MAarauTHOM IIOJIC.

52. JleiicTBue MarHuUTHOro moONs Ha nBroKymuecss 3apsabl. Cuna JlopeHma. AnHamus.
JIBr>KeHue 3apssKeHHON YaCTHITBI B OJHOPOAHOM MarHUTHOM IIOJIC.

53. IoTok BekTOpa MArHUTHOM MHAYKIMH. AHAIM3 YacTHBIX cIydaeB. II0TOKOCLEIUICHHE.
PaboTa 1o nepeMerieHuIo NpoOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.

54, sIBnenue sneKTpoOMarHuTHOM MHAYKIMU. CYTh SKCIIEPUMEHTAIBHBIX NPOSBICHHUN. 3aKOH
®apanes. [Ipasuno Jlenna. Toku Dyko.

55. dsnenve camounnykuuu. MHAyKTUBHOCTS (onpenesieHue). UHIYyKTUBHOCTE COJICHOMIA.
3akon Dapajes st CaMOMHAYKIIMH. SIBJIeHWEe B3aUMHOM MHIYKIIHH.

56. Dueprus MaruuTHOrO MO, MaTepHaabHOCTh MATHUTHOTO TIOJI.
57. Konebanus. Omnpenenenue u kiaaccupukanus. ['apMoHnUecKuil ocuuuiaTop (Ha nmpumepe
COOCTBEHHBIX KOJI€OaHUI Ha IPYKUHE).

57. l'apmonnueckuii ocummaaTop. Kpasuynpyrue cuiibl. 3afada O MaTeMaTHYECKOM
MasiTHUKE.

58 CoOCTBEHHBIE QJICKTPOMArouTHLIC KoJIeOaHHs B nacalbHOM KoJIeOaTEIHLHOM KOHTYpC.

59. DHeprus  rapMoHMYeckoro  ocWLIATOpa (Ha  IpHUMEPE  MEXaHMYECKHX M
AJIEKTPOMAarHUTHBIX KOJIEOaHUI).

60 CrnoxxeHnne rapMOHHUYCCKUX KoJieOaHMit OAWHAKOBOI'0 HaIpaBJICHUA C OJUHAKOBBIMU
qaCTOTaMH.

61. Cnokenue B3aMMHO NEPIEHIMKYIAPHBIX Konebanuit. durypsl Jluccaxy.

62. 3aTyxaromye MexaHMYecKHe U 3JIEKTPOMArHUTHblE KoneOanus. JluddepeHnuanbHoe
ypaBHEHHUE ITUX KOJIEOAHUH, €ro PEIICHUE U aHAJU3.

63. 3aryxarommue konebanus. XapaKTepUCTUKHU 3aTyXaHHs KOJIeOaHH .
64. Beinyxnennsie konebanus. JluddepennmanbHoe ypaBHEHHE 1 €T0 peleHne. Pezonanc.

65. Bomuel. Omnpenenenue. [IpogoibHBIE W TONEPEYHBIE BOJNHBL YPaBHEHHE IUIOCKOI
FapMOHHMYECKOW BOJIHBI M €T0 aHAJIN3.

66. Bonubl. ®a30Basg ckOPOCTh BOIHBL. BoIHOBOE ypaBHEHHE.

67. Unen Makcpenna. Buxpesoe sekrpuueckoe nojie. Ilepsoe ypapHeHre Makcpesia.
68. Mnen Makcsenna. Tok cmemenus. Bropoe ypasHenue Makcpena.

69. Unen Makcgemna. Cucrema ypaBHeHUM Makcseiuia.

70. TIpenckazanue Teopueil MakcBelia >J1eKTPOMArHUTHBIX BOJIH.

71. DnekTpoMarHuTHBIE BONHBI M WX cBolcTBa. Bektop IloiiHTuHra. MarepHaabHOCT
AJIEKTPOMATrHUTHBIX BOJIH.

72. DneKTpOMarHUTHBIE BONHBI M MX CBOMCTBA. M3JydeHHME DIEKTPOMATHHTHBIX BOIIH.
[IIxana 31eKTPOMarHUTHBIX BOJIH.

73. Onrtuka. Pa3suTue mpescTaBneHuii o npupone ceera. MuTepdepenuus csera. Obmiee
yclioBue HaOIIOeHHUSI MHTEPPEPEHINOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

T4. Vurepdepennus csera. Onbir IOnra. Ieomerpuyeckas pasHocTh xomaa. OnThuecKas



pasHOCTh X0/a. Y clIoBHE HAOMIOACHUS HHTEP(PEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

75. Nntepdepennus B TOHKHMX IUIEHKAX. YpaBHEHHE Ul pa3sHOCTH Xoza Jydeil. Ilomocs
PaBHOM TOJILMHBI M PABHOI'O HAKJIOHA.

76. Tudppaxuus ceera. [Ipunmun Iroiirenca—@penens. Merox 308 ®penens. Judpakius ot
nByX mieneit. ludpakunonnas pemerka.

77. Tonspusanus ceera. J[BoiiHoe nydenpenomuenue. Ssnenue quxpousma. Ionspusarop u
aHaJINU3aTop.

78. Monsapuszauus ceera. iHTEepdepeHIys NoaIpu30BaHHbIX JTy4ei.
79. KsanToBas ontuka. MOTOH M €10 XapaKTEPUCTHUKH.

80. TennoBoe wusnydeHne. XapakTEPUCTUKH Iyd4eMCITyCKATEILHOM, IIOIVIOMIATEILHON U
OTpa’kaTeNIbHON CIIOCOOHOCTH TEll.

81. AGcomoTHo yepHoe Teno. 3akoH Kupxroda.

82. 3aKOHOMEPHOCTH M3JTy4eHHs aOCONMIOTHO YepHOro teina. 3akonsl Ctedana-boiasiiMana u
Buna.

83. Unes ne bpoitna. KopmyckynsipHO-BOJIHOBOH ayanusMm Matepud. COOTHOIICHME
HeomnpeneneHHocTel [ elizenoepra.

84. Bonnopas (yukuus. EE cBoiicTBa 1 HOPMUPOBKA.

85. Vpasuenue Illpeaunrepa i CTallMOHAPHOTO COCTOSHMS. 3ajada 00 DJIEKTPOHE B
0ecKOHEYHO ITyOOKOH MOTEeHIMaNbHOM siMe. KBaHTOBaHME YHEPTHH.

86. DnexTpon B OeckoHeuHO TiyOOKOH moOTeHIManbHOW sme. CoOCTBEHHblE (YHKIUH.
BeposATHOCTH HAXO0XK/IEHHS SEKTPOHA B PA3IHUHBIX MeCTax AMbL. TyHHEIbHEIH SQDeEKT.

87 KBaHTOBO-MeXaHUYECKasI TEOpHA aToMa BOAOpOOA. CHGKTPI)I H3JTY4YCHUS U IOTJIOIICHUA
aToMa Boaopoa. KBanToBanme OHCPI'uu. I'maBHOE KBAaHTOBOE YMCIIO.

88 KsanroBanue Op6HTaHI>HOF0 MCXaHUYCCKOTO U Op6I/ITaJII)HOFO MarHuTHOro MOMCHTOB
anekTpoHa. OpOuTaIbHOE KBAHTOBOE YHCIIO.

89. MaruutHoe kBaHTOBOE uKci0. [IpOCTPaHCTBEHHOE KBAHTOBAHUE.

90. Pacnpenenenue 3MeKTPOHHOM IIIOTHOCTH B aTOME.

91. Cnun snexrpona. CIMHOBBINA MarHUTHBIA MOMEHT 3JI€KTPOHA.

92. Mpunuun IMaynu. J[03BONEHHBIE COCTOSIHHUA Ui 2JIeKTpOHA B aToMme. Ileproamueckas
cucTeMa dJIeMEHTOB Meneineesa.

93. Onruueckue KBaHTOBHIE TIeHepaTOphl. MeTojn Tpex ypoBHeil. IlpuHiun neiicTBus
pybuHoBoro na3zepa. [IpumeneHue na3epos.

94. OcHoBBI 30HHOI TeopuM TBepAbIX Tejl. BO3HMKHOBEHHE SHEPreTHYECKHMX 30H IIPH
o0pa3oBaHUM KpUcCTaia. 30HHAsI CTPYKTYpa MMPOBOJHUKOB, TOITYIPOBOJAHUKOB, TUIJIEKTPHUKOB.

95. dusuka meramnos. CBOOGOMHBIE DJIEKTPOHBI, MX JHEPTHS U DHEPreTUYECKUH CIIEKTp.
Oynknua pacupenenenns Pepmu—/lupaka u ee aHanums.

96. CocraB u xapakTepucTUKa aTOMHOTO sAzpa. JlepeKkT Macchl. DHEprus CBS3HU Azep.

O7. EcTecTBeHHast ~ paAMOAKTHBHOCTb. 3aKOHBI  CMelleHHMs. KuHeTHueckuil  3aKoH
panuoakTuBHOrO pacnazja. [lepuon nomypacnana.

08. ®usnueckre OCHOBBI aTOMHOI SHepreTUKH. I eTeporeHHbI SANEpHBIA  peakTop.
IlepcnekTHUBBI AIEPHON SHEPTETUKH B MUPE.

99. dusuyeckre 0OCHOBBI TEPMOSIEPHOI SHEpreTHKH. Tokamak. 3a/1aui MaTepHaIoBeICHHS.

100. ®wusuyeckwe OCHOBBI BOJOPOJHON SHEPreTMKHM. BOIOPOA Kak >HEPrOHOCUTEINb.
CoHeyHO0-BOJOPOIHAS U BETPO-BOJIOPOAHAS IHepreTuka. [IpobieMbl skooruu B MuUpe ¥ MyTH UX
peLIeHus.

101. KsantoBele umcna. Ilpunnun Ilaynun. Cucrema J03BOJNIEHHBIX COCTOSHHMI JUIS
AMEKTPOHOB B arome. llepmommdeckuii 3axkoH .M. MenneneeBa u ero ¢usmyueckass TPaKTOBKA:
ATOMHOE SIJIpO. DJIEKTPOHHBIE OOOJIOUKM M MPHUHLUIBI WX 3aIOJHEHUS JIEKTPOHAMU C POCTOM
IJIABHOT'O KBAHTOBOTO YHMCJIA N.



IIpumep 3K3aMeHANMOHHOI0 OUJIeTA:

T'OYBIIO JIOHEIIKHUIA HAITMOHAJIbHBIV TEXHUYECKWIA YHUBEPCUTET»

YpoBeHb BhICIIEro MPodhecCHOHATEHOTO OakayaBpuar
00pa3zoBaHwUsI:
Hanpasiienue noaroToBKu: 18.03.01 «Xumudeckas TeXHOIOTUS»
[Tpodus: «XUMHUYECKasi TEXHOJIOTHS TPUPOTHBIX

SHEPrOHOCUTEJICH U YIIIEPOJAHBIX MAaTEPHATIOB)
Cemectp: 2-i
Y4eOHast qUCIUIUINHA! dusznka

BUJIETNe 1

1 Kwunematuka MaTepHaHbHOﬁ TOYKH. CKOpOCTL, YCKOPCHHUC. TanreHnuaabHOE U HOPpMAJIbHOC
YCKOPCHHUC.

2. Kak u3MeHUuTCs 31eKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa, €ClU IJIOU[alb YBEIUYUTH B 2
pa3a, a pacCTOSIHUE MEX/1y HUIMHM YMEHbBIINUTH B 6 pa3? Pelmenue 3a1auu NpuBecTy.

1. VYBenmuurcs B 8 pa3 2. YMeHbmuTCH B 8 pas

3. VYBenuuurtcs B 3 pasza 4. YMenbures B 3 pasza

5. VYBenunuutcs B 12 pa3

3. IIporon B MaramtHOM mone ¢ uaayknued 0,01 Ti ommcan okpykHOCTh paamycom 10 cwm.
Haiitu ckopocTh pOTOHA.

4. Hlap xaTUTCA MO TOPU3OHTAIBHOI MoBepxHocTU. Kakast u3 ¢opmysn BbIpakaeT MOJIHYIO
KMHETUYECKYI0 dHepruto »toro mapa? ObocHoBath. PacumgpoBars BXOAAIINE CHUMBOJIBI.

2 2 2 2 2
1. sz% 2.Wk:‘j% 3.WK=%+J% 4.Wk=%+‘]%

5. Kakue u3 npuBeZieHHbIX HUXE QOpMYJI BeIpakaroT 3aKoH [xoyins — Jlenna?
Cdhopmynupyiite 3aK0H.

t
1. Q=I%Rt 2.Q=[i?(t)Rdt 3.i=
0 R+r

&

4. Q=AU +A

YTBepxk/IeHO Ha 3aceJaHuH Kadeapsl bu3uKu

(HanMeHoBaHue Kadeapbl MOJTHOCTHIO)

IIporokon
3aB. xkadenpoit Bonkoa A.D.

(moamuce) (®.1.0.)
DK3aMeHaTop Casuenko E.B.

(moamuce) (®.1.0.)



KPUTEPUU
OIleHHBAHMS IK3aMEHAINMOHHOH pPadoThl Mo JucHuIInHe «DU3nKa»
MJIs 00y4aromuxcsi mo HanpasJjeHuo noaArorosku 18.03.01 «Xumuueckas
TEXHOJIOTUsD» MPoPuist «XuMuyecKkasi TEXHOJIOTHS CTEKJIA, KePAMUKH U OTHEYIOPOB»

B kaxmom Ounere comepkuTcs 1 TEOpETHUECKHX BOMPOC, OJHA 3a/Jada M TPU TECTOBBIX
BOIpoca. 3aJlaHusIM MTPUCBAUBAIOTCSA Ciienyromue BecoBbie kodddurmentsr: 0,3; 0,4 u 0,1; 0,1;0,1.
CymMma BecOBbIX KOI(PQHUIIMEHTOB paBHAa €IWHUIE. 3a SK3aMEHAllMOHHYI0 pPaldOTy CTYAEHT
MaKCHUMaJIbHO MOXET MOJYy4UuTh 50 Hannoe. JK3aMEHAITMOHHBIA OUJIET COACPIKUT S5 BOMPOCOB:

1. Teoperuueckuii Bonipoc. 15 6annos
3anaua. 20 6annoe
TecToBoe 3ananue. 5 d6annoe
TecToBoe 3ananue. 5 d6annos
TecToBoe 3ananue. 5 d6annoe
OTBer Ha Kax0e 3a1anue oreHnBaercs no 100-0anbpHOi mKane.
B cnyuae teoperuueckoro 3ananus oneHka «100» craButcs B ciydae MOJHOTO CUCTEMHOIO
pacKpbITUsl Bompoca 0e3 Kakux-In00 HEeTOYHOCTeH. ballyibl CHUMAKOTCs, €CJIM B OTBETE YIYILICHBI
KaKue-muo0 BTOpOCTeneHHbIe MOMEHTHI (10 10 6amioB), AOMyIIeHbl HECYIIECTBEHHbIE HETOYHOCTH
(1o 10 6anoB), MOMYIIEHBI CYIIECTBEHHBIE HETOUYHOCTH MPU MPABUILHOM OTBETE B LIEJIOM (110 25
0a/IoB), MpU HEAOCTATOYHOM MPEJCTaBICHUM MaTepuajoB (0ayuibl CHUMAIOTCS Kak MPOLEHT
HEJIOCTAIONIETO MaTepHalia C yUeTOM €ro 3HAaUUMOCTH).

B cnygae 3amaun omenka «100» cTaBUTCS B ciiy4ae IMpeACTaBICHUS MOJHOTO PEUICHHS C
MPAaBWIBHBEIM XOJIOM W TOYHBIM OTBETOM, NPU BEPHOM YKa3aHWHM CEIAWHHII WU3MEPCHHS BCEX
(bu3NYECKUX BEIMYMH U BBIIIOJHEHHOM IIOJIHOM aHalu3e pe3ynabTaToB (ecnu TpeOyercs). bamib
CHUMAIOTCSI, €CJIM B PEIICHUU €CTh HECYIIECTBEHHbIE HETOUYHOCTH, HE TMOBJHUSBIINE HA PE3yJbTaT
(o 15 6amnoB), HEBEpHO yKa3aHbl UM HE YKa3aHbl SUHUIIBI U3MEPEHUS GU3NUYECKUX BEIUYUH (10
15 GamtoB), JOMyIIEHBI OT/EIbHBIC HETOYHOCTH B XOJI¢ PEIICHHSI, HE MCKA3UBIIKME X0 PCIICHUS B
nenoM (10 25 6amioB), HETOYHOCTh YMCICHHBIX PE3yNbTaToB (10 15 GamnoB), OomMOKUA B aHAIH3E
pe3ynbTaroB (110 20 6amion).

HToroBas oleHKa 3a 9K3aMEH PacCCUUTHIBAECTCS KaK cCyMMa MPOU3BEACHUN OIIEHOK 32
KaXK0€ 3aJJaHie Ha UX BECOBOH ko3puirent.  MakcumanbHas cymMMa 0aioB, KOTOPYIO MOXKET
3apaboTaTh CTYACHT 3a paboTy B ceMecTpe u 3k3ameH — 100 déannos.

3a paboTy B cemecTpe CTyAEeHT MoXeT HabpaTh 50 6annoe. PaGouas nporpaMmMa no gpusuke
JUISL JTaHHBIX CIIENHUAIbHOCTEH CONEPKUT NabopaTopHble W MpakTUYeCKue 3aHsTui. Bcero B
cemectpe 17 mabopaTopHbIX paboT u § mpakTHUUecKuX padoT. Kaxxaas BeIONTHEHHAs, pacCUUTaHHAS
U cllaHHas BoBpeMs naboparopHas padoTta - 2 éana (eciau, CTYASHT CAAeT J1abopaTOpHYIO padoTy
MOCJIE OKOHYAHHSI ceMecTpa, 0auibl eMy HE HAUUCISAIOTCS). 3a KaKJ10€ BBIMOJHEHHOE JOMAITHEe
3aJlaHue IO MPAKTUYCCKUM paboTraM Hauucisiercs 2 oanna. OTACTBHO HAYHMCISIOTCS Oauibl 3a
y4acTUe B CTYACHUCCKUX KOHPEPEHIIUSX, OJTMMITHAIAX U JHIX HAYKH.

arwN

VYTBepkJeHO Ha 3acefaHuu Kapenpsl  QU3MKU

(HanMeHOBaHue Kadeapsl TOIHOCTHIO)

IIpoTokon
3aB. xadeapoit Bonkos A.®.
(moamuce) (®.1.0.)
OK3aMeHaTop Caguenko E.B.
(moamuce) (®.1.0.)

4.3 Kputepuu oleHUBaHUS

OneHuBaHuE YpOBHSI OCBOEHUS CTYAEHTOM y4eOHOTO MarepHaljia JUCHUIUIHMHBI «DHU3nKa»
MPOU3BOJIUTCS B XOZI€ TEKYILETO KOHTPOJIS ¥ K3aMEHAIMOHHON PabOTHI.

Texkymmii KOHTPOJb 3HAHUN CTYIEHTOB OYHOW (opmbl OOydeHHs MPOU3BOJUTCS IO



pe3yibTaTaM YCTHBIX W NHCbMCHHBLIX OIIPOCOB B XOAC IMIMPOBCACHUA CCMHUHAPCKUX 3aHATHU U
BBITIOJITHEHHBIX M PACCUYUTAHHBIX JTJAOOPATOPHBIX padoT; CTyAeHTa 3a09HON (DOPMBI 00yUEHHUS — TIO
pe3yibTaTaM BBINOJIHEHUS KOHTPOJIbHOU PadOTHI.

[lpenoaBaTenieM OLEHUBAIOTCS OTBETHI CTYJCHTOB HA CEMHHApCKHX 3aHATUSAX U
paccuuTaHHbIe J1a0opaTopHble paboThl. 3a KaxAblii BUA pabOThl HAa CEMHUHAPCKOM 3aHSATHH H
ClIaHHYl0 J1a00OpaTOpHYI pabOTy CTYIEHT TMOJIydaeT OIpeesieHHOE KOJMYECTBO OalioB,
YCTAHOBJICHHOE MPENnoAaBaTeieM (MakCuMalIbHO 2 Oana).

Tabmuna 1 — Pacnipenenenue 6amioB TEKyIero KOHTPOJIS

MakcumaJjibHOe
Buna padorsl
KOJIMYeCTBO 0aJ1J1I0B
11 cTy/IeHTOB 04HOii (hopMBbI 00yUeHHS

OTBeThl HAa cCeMHHapax 2 baia 3a Kaxaoe

3aHSATHE
- BOBpeMs CJlaHHas JlabopaTopHas paboTa 2 Gata
VYyacTre B Hay4HOI KOH(pEpeHINH 10 6amoB
VYyacTue B AHSIX HAYKH 56aruia
HTOro MakcumMajibHO BO3MOKHOE 50 6as10B

JL1s1 cTy/1eHTOB 3204HOM (opMbl 00y4YeHUs!

Brinonnenue KOHTPoJIbHOM paboThl (MHAMBHUIYAIBHOTO 3aJaHMs) 10 30 6annos
3ammTa MHAUBUAYAIBHOTO 33/1aHusl (KOHTPOJIbHON PabOThI) 10 20
HUTOoro MmakcumMaaibHO BO3MOKHOE 50 6as10B

IIpome:xkyTouHast aTTecTamUsi IO pPE3YJIbTaTaM OCBOCHMS JUCIMIUIMHBL B CEMECTpe
IpoBOAUTCS B (OpME CEMECTpoBOro sk3ameHa. dopma MpPOBEACHUS 3K3aMEHa — IHMChbMEHHAsl.
OK3aMEHAIlMOHHBIA OmileT BKIIOYaeT B ce0s 1 Teopernyeckuil Borpoc, 13amady U TpU TECTOBBIX
Borpoca.llpu oleHMBaHWM CTYAEHTA HA SK3aMEHE MPENoaBaTeilb PYKOBOJICTBYETCS KPUTEPUSIMH,
NpUBEICHHBIMU B TaOIHIIE 2.

MakcumanbHOe KOJMYECTBO OajlloB 3a OTBET Ha BOIPOC SK3aMEHALMOHHOTO Owuiera
3aCYMTHIBACTCS CTYACHTY B CIIy4yae, €CJId OTBET IMOJITBEP’KAAET BIAJCHHUE CTYJIEHTOM 3HaHUSIMU B
MOJIHOM 00beMe yueOHON IPOrpaMMBl.

B cnyuae, ecnmu oTBET Ha BOIPOC B MOJHONW Mepe OTBEYAET NMPHUBEIECHHBIM TPEeOOBAaHUSM,
CTYJEHTY 3aCUMUTBIBAEeTCSI KOJIMYECTBO OauioB, paBHoe 15. [Ipu oTcyTcTBUM NpaBUIBHOTO OTBETA
Ha MOCTaBJIEHHBIN BONpPOC CTYAEHT noiydaeT O 6aios.

Tabnuna 2 — Pacnipenenenue 0anioB Mo ceMeCTPOBOMY dK3aMEHY

dopMa KOHTPOJIA MakcumaibHO
BO3MOXKHOE KOJIMUYECTBO OaJIOB

OtBer Ha BOIIPOCHI Bonpoc 1 15
9K3aMEHAIMOHHOTr0 Ouera Bonpoc 2 20
BOIPOC 3 S)

BoIpoc 4 S)

BOIIPOC 5 5

HNTOTO: 50

HroroBasi omeHkKa oOmpeaeaseTcss IyTeM CyYMMHPOBaHHUS KOJMYECTBAa OaloOB 110
pe3ysIbTaTaM TEKYIIEro KOHTPOJIS U KOJUUYECTBA OAJUIOB MO Pe3ysibTaTaM CEMECTPOBOTO 3K3aMEHa.
MakcuMaJIbLHO BO3MOKHOE KoJn4ecTBo 6asios — 100.

[Tonydyennas omenka no 100-0ayutbHOM HIKane ONMpeneNseT OLEHKY M0 ToCyaapCTBEHHOU
mkase u miaie ECTS:




CymmMma GamioB OreHka Orenka
no 100-6anpHOM 1mIKase no mkane ECTS 10 TOCYIAPCTBEHHOM IIKAJIe
90-100 A OTnnyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 =) YI0BJIETBOPUTEIBHO
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5 PEKOMEHAYEMAS JIMTEPATYPA
I. OcHoBHas1 auTeparypa

1. Bonkos, A. @. Kypc ¢usuku [DnekTpoHHBIN pecypc] : yued. mocobue ais 00ydaromuxcst
oOpasoBar. yupexaeHui Beicil. npod. oopaszoBanus. B 2 1. T. 1 : ®uzndeckne 0OCHOBbI MEXaHUKH.
MounekynsipHass Gpu3uka U TEPMOAMHAMHKA. DIEKTPOCTATHKA. [[OCTOSIHHBIN 3IIEKTPUYECKUI TOK.
OnekrpomareTusm / A. @. Bonkos, T. I1. Jlymnuena ; TOYBIIO « IOHHTY». — U3x. 2-e, ucnp. u
morm. — OnektpoH. nmaH. (1 daiin). — omenx : JOHHTY, 2019. — 100-netuto JonHTY
nocesmaercs. — Cucrtem. TpedoBanus: Acrobat Reader.

URL.: http://ed.donntu.ru/books/19/cd9104.pdf

2. Bonxos, A. ®. Kypc dbusuku [DeKTpoHHBIN pecypc] : yueb. mocodue st 00yqaroImxcst
oOpa3oBar. yupexaeHuit Beicil. npod. oopazosanus. B 2 1. T. 2 : Konebanus u BonHbl. BoHOBast u
KBAaHTOBAsl ONTUKA. DIIEMEHThI KBAHTOBOW MeXaHWKH. OCHOBBI (PU3UKU TBEPAOTO Teia. DIIEMEHTHI
¢u3uku atomuoro sipa / A. ®@. Bonkos, T. I1. Jlymnuesa ; TOYBIIO « JOHHTY». — U3n. 2-e,
ucrp. u gom. — DnekTpoH. naH. (1 ¢aiin). — Honenk : JOHHTY, 2019. — 100-netuto JouHTY
nocesmaercs. — Cucrem. TpedboBanus: Acrobat Reader.

URL: http://ed.donntu.ru/books/19/cd9105.pdf

II. lonosinuTeIbHAS JUTEpaTrypa

3. Jlymnmesa, T.II. Ilpaktukym mo ¢usuke. Pemenne 3amau [DnekTpoHHBIH pecypc] :
yueb.1mocodue sl CTYyJeHTOB MHXK.-T€XH. CllelualbHOCTeH Bbicil. yued. 3aBeaenuii : B 2 1. T. 1:
@u3nuecKkue OCHOBBHI MEXaHHMKH. MoJexyisipHass (U3UKa ¥ TePMOAMHAMHKA. DIIEKTPOCTATHKA.
[TocTosiHubIi 3nekTpuueckuit Tok. OnexkrpomarHetusm / T.II. JlymnueBa, H. M. Pycakoga,
A. ®@. Bonkos. — OnektpoH. nas. (1 ¢aiin). Honenk : Texnonapk JOHI'TY «YHUTEX», 2017. —
Cucrem.tpeboBanus : AcrobatReader. — Pesxum gocryma:

URL: http://ed.donntu.ru/books/17/cd7846.pdf

4. Jlymmnuesna, T.II. Ilpaktukym mo ¢usuke. Pemenue 3amau [DnekTpoHHBIH pecype] :
yue0.mocobue s CTYJACHTOB WHXK.-TEXH. CHEIUAIILHOCTEH BHICII. y4eO. 3aBeneHui : B 2 1. T. 2:
Kone6anus u BonHbl. BonHOBast 1 KBaHTOBasi ONTHKA. DJIEMEHThI KBAHTOBOW MeXaHUKU. OCHOBBI
¢uzuku TBEPAOrO Tena. JneMeHThl ¢puznuku aromHoro siapa / T. I1. Jlymnuesa, H. M. Pycaxosa,
A. ®@. Boakos. DnextpoH. naH. (1 ¢aitn). Honenx : Texunonapk JOHI'TY «YHUTEX», 2017. —
Cucrem.tpeboBanus : AcrobatReader. — Pesxum fgocryma:

URL.: http://ed.donntu.ru/books/17/cd7847.pdf

6 YYEBHO-METOJNMYECKOE OBECIHHEYEHHUE JUCHUIIJIMHbBI
YuyeOHO-MeTOANYEeCKHEe U3JaHusA, pa3padoTannbie B JlonHTY:

5. MeToaudeckie yKa3aHUST K BBINOJIHCHUIO JIA0OPATOPHBIX paboT 1Mo (u3mMKe : JyId
oOydJaromuxcsi BCeX CIEMUANTbHOCTE W HaNpaBJICHUW TOJATOTOBKM IO 00pa3oBaTEIbHBIM
nporpamMmaMm «cnenuanureT» u «Oakanaspuar» / OYBIIO «IOHHTY», Kad. pusuku : cocrt.:
T. IT. JlymnueBa, A. ®. BoakoB. — [oneuk : JOHHTY, 2021. — Cucrem. tpeboBanusi: Acrobat
Reader. — 3aru. ¢ TUTYI1. 9KpaHa (JIOCTYIT Yepe3 INYHbIH KaOUHET CTYACHTA).

6. Mertoanyeckre yka3aHHMs IO BBIMOJHEHUIO WHAMBHUIYalIbHBIX 33JaHUN MO (u3uke : A7t
oOydJaroruxcsi 3a09HOM (OpMBI OOYUECHHS BCEX CIEIHAIBHOCTEH W HANPABJICHHWH MOJATOTOBKH IO
nporpaMMam «crnenuanureT» u «Oakamnaspuar»y / FOYBIIO «JOHHTY», kad. ¢pusuku ; cocrt.:
T. II. JlymnueBa, A.®. Bonkos, A. B. Berunmno. — Jlonenx : JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — 3aru. ¢ TUTyI. SKpaHa. (IOCTYI Yepe3 JINYHbIA KaOWHET CTYICHTA).

7. Meroandeckue yka3aHus MO BBITIOJHEHUIO J1a00paTOPHBIX paboT Mo (PU3MKe I CTYJAESHTOB
NUT30 : nna oOywarommxcsi YpoBHS TNpo(ecCHOHANbHOTO 00pa3oBaHUsl «OakalaBp» U
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«cneranuct» / FTOYBIIO «/IOHHTY», kad. ¢usuku : coct.: T. Il. Jlymnuesa, A. @. Bonkos. —
Honenxk : JOHHTY, 2021. — Cucrem. TpeboBanus: Acrobat Reader. — 3aru. ¢ TuTys. 3xpaHa
http://ed.donntu.ru/books/21/m6470.pdf

8. MeTtoauuecke peKOMEHIANH 111 CAMOCTOSITENIbHOIM pabOThI CTYIEHTOB MO TUCIUILINHE
"®usuka" [DnekTpoHHBIH pecypc] : At o0ydaromuxces Mo HanpasieHusM noarotoku 13.03.01
"Temnosnepreruka u Terotexuuka', 22.03.01 "MarepuanoBeieHre U TEXHOJIOTMU MaTepUalioB",
22.03.02 "Meramnyprus". Y. 1 / TOCYIJAPCTBEHHOE OBPA3OBATEJIbBHOE
YYPEXJIEHWE BBICIIEI'O ITPO®ECCHOHAJILHOI'O OBPA3OBAHHA "JIOHEIKMIA
HAILIMOHAJIbHBIII TEXHUYECKUI VHUBEPCUTET", Kadempa ¢usuku ; T'OYBIIO
"IOHHTY", Kad. ¢usuku ; [cocT. E. B. CaBuenko]. - 992 K6. - Jlomeuk : ['OYBIIO

"ITOHHTY", 2021. - 1 (¢ain. - Cucrem. TpeboBanusi: Acrobat  Reader.
http://ed.donntu.ru/books/21/m6587.pdf
9. MeTtoaudeckne peKOMEHIAIMH JIJIsi CAMOCTOSTEIIbHON PabOTHI CTYJCHTOB 1O JUCITUILINHE

"®uzuka" [DNeKTPOHHBIN pecypc] : s o0ydaromuxcs mo HanpasiaeHusM noarotoBku 13.03.01
"TemnosHepreTuka u terorexuuka', 22.03.01 "MarepuanoBeeHue 1 TEXHOJIOIMH MaTepraoB”,
22.03.02 "Meramnyprua". Y. 2 / TOCYIAAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICILIEIO ITPO®ECCUOHAJIBHOI'O OBPA3OBAHNMS "JIOHEIKMIA
HAIIMOHAJIBHBIM TEXHUYECKWN VYHUBEPCUTET", Kadenpa ¢usuxku ; TOYBIIO
"IIOHHTY", Kad. ¢usuku. [coct. E. B. CaBuenko]. - 848 K6. - Jlonenx : TOYBIIO "JIOHHTVY",
2021. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6588.pdf

10.  Meronuyeckue ykazaHUsS IS CaMOCTOSITCIILHOM padOThl CTYIEHTOB MO Kypcy OOMIei
buszukn  [DneKTpoHHBIM  pecypc] @ (Ans  CTYOEHTOB  BceX  clenuaigbHocTed)  /
I'OCYJAPCTBEHHOE OBPA30OBATEJIbHOE YUPEXIEHUE BBICHIET'O

[TPOPECCHUOHAJIBHOI'O OBPA30OBAHUA "TOHELIKHMH HAIIMOHAJIbHBIM
TEXHUYECKUI YHUBEPCUTET", Kabenpa ¢usuku ; TOYBIIO "JIOHHTY", Kad. dusuky ;
[coct.: B.A. T'ombuioB u ap.]. — 300 K6. — Honeux : TOYBIIO "JOHHTVY", 2019. — 1 c¢aiin. —
Cucrem. TpeboBanus: Acrobat Reader.

http://ed.donntu.ru/books/20/m4843.pdf

DJIEeKTPOHHO-UH(OpPMaIIHOHHBIE pecypChl
OBC JOHHTY - http://donntu.ru/library

Internet-pecypchni:
®usnka [DnexTpoHHslii pecypc] / A. ®@. Bonkos — [lonenk: {onHTY, 2019.
Pexxum moctyna: https://sites.google.com/site/0702907mts/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

7.1 JIeKuMOHHBIE 3AHATHSA:

VYuebnast aynutopus Ne3.304, yueOHbI Kopmyc Ne3, i mpoBeneHHUs 3aHATUH
JEKIIMOHHOTO THMA, TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYJIBTAIlU, TEKYIIETO0 KOHTPOJIS |
IPOMEKYTOUHO# aTrectanuu (MylpTUMenuiiHOe obopynoBanue: HOyTOyk (OC - Windows 8.1
Professionalx86/64 (akamemuueckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4
(muensus GNULGPLV3+ u MPL2.0), MyabTUMEIUIHBIN TPOEKTOP, SKpaH; CHelnaTu3upOBaHHAs
MeOenb: JO0CKa ayAuTOpHas, CTOJBl ayAWTOPHBIE, CTYJIbS YYECHHUYECKHE; JIEMOHCTPAIIOHHBIC
cTeH bl U makathl). Jloneukas Haponnas Pecnybmnuka, r. Jlonenk, yin. Aprema,96

7.2 IlpakTHyecKkue U JJaOOpPaTOPHBIE 3AHIATHS:

Crenmanu3upoBaHHas y4yeOHas JadopaTopusi MEXaHWKM W MOJISKYISIpHOH (hU3HKH
Ne3.201, yueOnbi koprryc Ne3, st mpoBedeHUS 3aHATHH CEMHHAPCKOTO THIIA, JTAOOPaTOPHBIX
paboT,IPYyIIOBBIX M WHAWBUIYATbHBIX KOHCYIBTAIlMH, TEKYIIEr0 KOHTPOJISA W MPOMEKYTOUHOM
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aTTecTalyy (CrenuaTu3upoBaHHas MeOelb: J0CKa ayJAUTOPHAs, apThl, J€MOHCTPALIMOHHBIEC CTEHIbI
U IUIAKaThl; TEXHUYECKHE BEChl, HA0Op Pa3HOBECOB, MUKPOMETp, LITAHTE€HIUPKYJb, TPAHCHOPTHUD,
CeKyH/IOMEp, JIMHEHKa, MalliHa ATBYJa, 3JIEKTPOHHbBIE CEKYHIOMEpHI, OJIOK MUTAHUs, MasTHUKU
OOepbeka,  HaOOpbl TIpPy30B, YCTAaHOBKA JUISI M3Y4EHHs YyAapa LIapoB, 3JIEKTPOJBHUraTelb,
JUHAMOMETP, CYETYMK 00OPOTOB, ITAHI€HLIUPKYJIb, CEKYHIOMED, IEPEKIIAIMHA C YCTAHOBJICHHON Ha
HEW pOBOJIOKOM, HAOOP TPY30B, MHIUKATOP, MUKPOMETD, MHIUKATOP, LITAHT€HIIUPKYJb, TEPMOMETD,
Hacoc KOMOBCKOro, BakyyMMETp, aHJIUTUYECKHUE BECHI, Pa3HOBECHI, TUIEJIb C OJIOBOM, II€Yb,
TepMoIapa, CeKyHJIOMep, CTEKIsHHbIH OamioH, U-o0pa3Hbelii MaHOMETp, HAacoc, CEKyHAOMeEp,
LWIMHIP C UCCIIEYEMOH KUAKOCTBIO, CEKYHJIOMED, aHAIUTUYECKUE BECHI U PA3HOBECHI, MUKPOMETD,
yCTaHOBKA JUIsl omnpenaeneHus Kod((UIMEHTa IOBEPXHOCTHOIO HATSDKEHMs, YCTaHOBKA JUIs
omnpenenenus koddduimenta BHyTpeHHero TpeHus). Jonenkas Hapoxnas Pecry6muka, T. JIOHEUK, yiI.
Aptema, 96

Criennanm3upoBaHHas ydeOHas J1laboparopusi dJeKTpuuecTBa W MarHetmsma Ne3.204,
yueOHbIii Koprmyc Ne3, st mpoBeIEeHHS 3aHATHH CEeMUHAPCKOTO THIIA, JIAOOPATOPHBIX padoT,
IPYIIOBBIX U WHIUBHUIYaIbHBIX KOHCYJIbTALMH, TEKYILEr0 KOHTPOJS M IMPOMEXKYTOUYHON aTTECTALUU
(cneunanu3upoBaHHas MeOelb: JOCKa ayJUTOpHAasi, MapThl, J€MOHCTPALMOHHBIE CTEHABI U ILJIAKATHI;
UCTOYHUK TOKA, BOJBTMETP, TIaJlbBaHOMETP, HA0Op 3JEKTPOIOB, HA0Op KOHAEHCATOpPOB,
MHKpOBEOEpMETp, BOIBTMETP, MOTEHIIMOMETP, NCTOUYHHUK TOKA, ITOJICTABKA C HATSHYTHIMH ITPOBOJAMH,
amIIEpMETp, BOJIBTMETP, UCTOYHUK TOKA, PEOXOP/, FAJIbBAHOMETP, MarasuH CONPOTUBIICHNUHN, NCTOYHUK
TOKa, HarpeBaTejb, TEPMOMETP, BOJBTMETP YHHMBEpcaibHbli B7-21A, MCTOYHMK 3.1.C., aMIIEpMETP,
BOJIbTMETP, PEOCTaT, rajlbBAHUYECKUN IEMEHT, MUKPOAMIIEPMETP, MHUKPOBOJILTMETD, NEPEMEHHBIN
PpE3UCTOP, OJIOCOBOM MarHUT, OYCCOJb C KOMIIACOM, CEKYHJIOMEp, TAHTCHC-TaIbBAHOMETP, aMIIEPMETP,
peocTar, MCTOYHHMK TOKa, TOPOMJ C IKEIE3HBIM CEpACYHMKOM, HCTOYHMK muTaHus BC-27M,
W3MEPUTENb MAarHUTHOM MHAYKIMH, MOJKOBOOOPA3HBIM AJIEKTPOMArHUT, SIKOPh C HAOOpOM TI'PY30B,
amIiepMeTp, peocTaT, IMOJKOBOOOPA3HBI MAarHuT, H3MEpUTENbHas KaTyIlKa, MHKpOBeOepMeTp,
MHKpOAMIIEpMETp, ~ HarpeBarellb, TEPMOIapa, MHKPOBOJIBTMETD,(AJIEKTPOHHBIA  OCIMILIOTpad,
amIIepMETp, BOJIBTMETP, UCTOYHUK IMTAHMsA, DJIEKTPOHHAs JIaMIla, COJCHOMJ, WCTOYHUK IUTaHMS,
aMIiepMeTp, BOJBTMETP, 3JIEKTPOHHBIM OcHuuIorpad, BOJIBTMETP, HCTOYHUK IHTAHUS, MAasTHHK,
CEKyHJIOMEp, MPUCIIOCOOJICHHE JUIs OIpEAENeHHUs LeHTpa Macc, (U3MYECKMH MasTHHUK, Habop
neMiiepoB, CEKyHAOMEp, (U3NYECKUM MAasSTHUK, IUTAHICHUIUPKYJb, CEKyHIOMEp, 3JIEKTPOHHBII
ociuiiorpad), reHeparop UMIIYJIbCOB, KOJeOaTelNbHBIH  KOHTYp, HMCTOYHHK  HalpsOKEHUs,
MIOTEHIIUOMETP, BOJIETMETP, MHUKPOAMIIEPMETP, CEKYHIOMEp, T€HEpaTop 3BYKOBOM 4YacTOTHI,
MHKPOaMITEpMETP, KomebaTeibHbIii KOHTYp). onenkas Haponnas PecnyGnuka, r. JloHenx, yi1. Aprema,
96

Crneumanu3upoBanHas ydeOHas Jaboparopusi onTUKU M (pu3uku TBEpAOro tema Ne3.207,
yueOHbIl Kopmyc Ne3, 1yii NpOBENEHUS 3aHATUH CEMUHAPCKOrO THIIA, J1abOpaToOpHBIX padorT,
IPYINIOBBIX U WHIUBHUIYaIbHBIX KOHCYJIBTALMH, TEKYILEr0 KOHTPOJS M MPOMEXKYTOUYHON aTTECTALUH
(MyapTHUMENMITHOE O000pYIOBAHUE: KOMIBIOTEP, MOHUTOP; CHELUAIM3UPOBAHHAs MeOesb: JI0CKa
ayqUTOpHAas, TMapThl, JEMOHCTPALMOHHBIE CTEHIbl M IUIAKATBI; DJIEKTPUUYECKas JIAMIIOYKa,
(OTOAIIEMEHT, JFOKCMETP, 3€pKaTbHBINA TallbBaHOMETP, JMH3a, OCBETUTENb, MUKPOMETPUYECKUI BUHT,
CBETO(MIIBTPBI, TOHHOMETP, AU(PAKIMOHHAs pelIeTKa, CBETOPUIbTPhI, ONTHYECKass CKaMbs,
OCBETUTEIIb CO IIENbIO, TU(PAKIMOHHAS PELIETKA, CBETOPUIIBTPHI, CaXxapuMeTp, TPYOKH C pacTBOpamMu
caxapa, TOHHOMETp-cekTpoMmeTp ['5, cTekisiHHas mNpu3Ma, JlamIia HaKaJUBaHWs, CBETOQUIBTPSI,
ONTHUYECKUI  MUPOMETP, JlaMIlia HaKaJMBaHWs, BaTTMETp, aBTOTpaHCHOpPMATOp,  Tra30BBIM
UHTEpPEepOMETp, HACOC, BOASHON MaHOMETP, CTEKJITHHBIN OassioH, BakyyMHbIH (otoanement CYB-3,
UCTOYHHUK MUTAHUS, MHKpPOAMIEPMETp, JIOKCMETP,pubop YM-2, BBICOKOBOJIbTHBIM T€HEpaTop
Cnekrtp-1, pTyTHas, HEOHOBas W BOJOpPOJHAs JIaMIIbl, T€IMO-HEOHOBBIA Jazep, MU(paKIUOHHAs
pelieTka, moisapous, GoToNEMEHT, BAKYyMHBINA (DOTO3JIEMEHT, HCTOUHUK ITUTAHHS, MUKPOAMIIEPMETP,
BOJIETMETP, PEOCTaT, TEPMOIIApa, BOJIBTMETP, MUKPOAMIIEPMETP PEOCTaT, TEPMOMETp, HArpeBaTellb,
TEPMOMETP, MOCT CONPOTHUBIECHHUW, JHOMBI, MWUIMAMIIEPMETP, MHKpPOAMIIEPMETP, BOJIBTMETP,
T (paKIMOHHBI MOHOXpoMaTop MYM-1, HHKEKIIMOHHBIN MOITYITPOBOIHUKOBBIH J1a3ep, CBETOANOIBI,
MHUKPOAMIEPMETP, UCTOUYHUK NUTAHUSA, BOJIBTMETP, JIFOKCMETP, UCTOUYHUK ITUTAHUS, YHUBEPCAIbHBIN



MOHOXpOMaTop YM-2, BBICOKOBOJBTHBIA TEHEpaTop, PTYTHas, HEOHOBAsk M BOJOPOIHAs JIAMIIBI).
Honenxkas Haponnast Pecniybnuka, r. Jlonenx, yn. Aprema, 96

7.3 CamocTosiTesqibHasA padoTra:

[lomemenus Ui CaMOCTOSITENBHOM pabOThl C BO3MOXKHOCTBIO TOJAKIIOYEHHS K CETH
"UaTepHer" u obecriedeHreM J0CTyrna B AJICKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIBHYIO CPEIy
OpraHM3aluy: YUTAIBHBIE 3aJbl, yuyeOHble Kopiyca 2, 3 (KommbioTepHas TEXHUKA ¢ BO3MOXXHOCTBIO
nofkiroueHus: Kk cetu «MHTepHeT» M obecreyeHrneM JOCTyna B JJIEKTPOHHYIO HH(DOPMAIMOHHO-
obpazoBarensHy0 cpeny (DMOC JIOHHTY) u osnekrponHOo-OuOmmotreunyo cucremy (OBC
IPRbooks), a Taxke BO3MOXKHOCTbIO WHAMBUIyaTbHOI'O HEOTPAaHUUYEHHOTO JI0CTYNA 00yJaroImuxcs B
3BC u OUOC nocpencreom Wi-Fi ¢ nepconanbHbix MoOmIbHbIX ycrpoiict. OC-MicrosoftWindows
7, OpenOffice 2.0.3 — ob6mecrBennas nunensus MPL 2.0/GrubloaderforALTLINUX - nuieH3us
GNULGPLv3/ MozillaFirefox - nurensus MPL2.0, Moodle (ModularObject-
OrientedDynamicLearningenvironment) - munemsuss GNUGPL)/  Jloneunkas  HapoaHas
Pecniybnuka, r. Jlonenk, yi. Aprema,5S8



