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1. OBBEKT, HEJIb U 3AJIAYU OCBOEHHUSA JUCHUITJIMHBI

VYyeOnas aucuurinHa «dusuka» — o0s3aTenbHas JUCHUILIMHA OCHOBHBIX 00pa30BaTEIbHbBIX
nporpaMM OakajiaBpuaTa MO BCEM HAMPABICHHUSIM IOJTOTOBKH BBICHIETO MPOPECCHOHATHHOTO
oOpazoBaHwUs.

O6vekmom u3yuenus NUCUUILIAHBL SBISIIOTCAOONINE 3aKOHOMEPHOCTH T€UEHUS! MPUPOIHBIX
SBJICHUHM, OCHOBBI MUPOIIOHUMAHUS Ha Pa3HbIX YPOBHAX MO3HAHUS MPUPOABI U 0011ee 000CHOBaHHE
€CTECTBEHHOHAYYHOW KapTUHBI MUpA.

Ilenv Ooucyunaunst — GOpMUPOBAHUE Yy CTYACHTOB HAYYHOTO CTHJISI MBIILJICHUS, YMEHUS
OpPUEHTUPOBATKLCS B IOTOKE HAYYHOU U TEXHIUUECKON HH(POPMAIIUHU U IPUMEHSITH B OYIyIIei HaydyHO-
UCCIIEIOBATEIbCKOM W MPOEKTHO-TIPOU3BOJCTBEHHOW  JEATEIbHOCTH  (DU3MUECKHE METObl
WCCJICTOBAHMSI.

3adauu OucyunauHbl - COCTABIISIET OCHOBY TEOPETUYECKOM MOATOTOBKM CIELUAJIUCTOB,
00eCreYnBarONIyl0 BO3MOXXHOCTh HCIONB30BaHUS (U3UYECKUX TMPUHIUIOB ISl  PEIICHUS
npodeccuoHaNbHBIX 33Ja4 B 00J1aCTH MPOU3BOICTBEHHO-TEXHOJIOTHUYECKON AESITETbHOCTH.

B pesynbrare ocBOeHUS TUCHIUTIIMHBI CTYEHT JTOJIKEH:

3Hamy:

- OCHOBHBIE (PH3UYECKUE SIBIICHUSI U OCHOBHBIC 3aKOHBI (PU3UKH;

- IPaHULbl UX MPUMEHUMOCTH, MPUMEHEHHE 3aKOHOB B BAaXHEUIINX MPAKTHUYECKHUX
MPUIOKCHUSX;

- OCHOBHbIE (hM3MUECKHE BEJIUYUHBI M (PU3MUECKHE KOHCTAHTBHI, UX OIpe/eeHHeE,
CMBIC]I, CIIOCOOBI U €AMHUIIBI X U3MEPEHHUS;

- ¢dbyH1aMeHTalbHbIE (PU3NYECKUE ONBITHI U UX POJIb B Pa3BUTUHU HAYKH;

- HA3HAYCHNE U MIPUHIIMITBI ISHCTBUS BAKHEUIINX PU3NIECKUX TPHUOOPOB;

ymemo:

- OOBSICHUTH OCHOBHBIE HAOIOaeMble TMPUPOJHBIE W TEXHOTCHHBIC SIBICHUS H
3¢ dexTh ¢ mo3uIui GyHIaMEHTATBHBIX (U3UYECKUX B3aUMO/ICHCTBHIA,

- UCTOJIb30BaTh PA3MUYHBIE METOAMKH (HU3MUECKUX H3MEpPEHUH U 00paboTKu
JKCIIEPUMEHTAIBHBIX JaHHBIX;

- UCIIONIb30BAaTh  METOABl  aJIeKBAaTHOTO  (PU3WYECKOTO W MAaTeMaTUYECKOTO
MOJICTTMPOBAHUS, a TaKXK€ MPUMEHATh METOJbl (PU3UKO-MATEMAaTHUYECKOTO aHaiu3a K PELICHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHUUYECKUX MPOOIIEM.

61a0emo:

- METOJMKAMH MAaTEePHAIbHBIX, JHEPreTHYEeCKHX U THAPABIMYECKUX pPACUETOB
TEXHOJOTMYECKOro Ipolecca.

[Tepeuncnennpie pe3yIbTaThl 00yUEHUs SBISIFOTCS OCHOBOM /It JOPMUPOBAHUS CIICTYIOIINUX
KOMIIETECHIINH:

- Croco0OeH OCYMIECTBISTh MOWCK, KPUTUYECKUH aHAIM3 W CHHTE3 WH(OpPMALUU, MPUMEHSTH
CHCTEMHBIN TOIXO0/I JJIs peleHus mocraBiacHubIx 3a1ad (YK-1);

2. MECTO JUCIHUATILJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JlucumrimHa OTHOCUTCS K 00s13aTenbHoN yacTu bioka 1 «luctumimael (MOAYIH )» y4e0HOTO
IJIaHa.

basupyercss Ha 3HaHUSAX W YMEHHSX, KOTOpbIe CTYICHT HpuoOpen TNpH OCBOCHUHU
MPEIIeCTBYIOIUX TUCIUIUIMH: MaTeMaTHKa, MHQopMaTHKa, HadepTaTelibHas FeOMEeTpPHSL.

3HaHUS M yMEHUS, NMPHOOPETEHHBIE MPU OCBOCHUHU JAHHON MUCHMIUIMHBI, PEATU3YIOTCS
CTY/ICHTOM IPH U3yYCHUH TOCICIYIONMX TUCIUIUIMH (OXpaHa Tpyaa), IPOX0XKICHUN YIeOHOH Hin
IIPOU3BOJCTBEHHOM IIPAKTUKH, IIPOXOKACHUH I'OCYIapCTBEHHON UTOTOBOM aTTECTAL[UU.



3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHBI
3.1. PacnpenesieHue y4eOHBIX YaCOB MO TeMaM JUCHUIIMHBI U BUAAM 3aHATHI

KonuuecTtBo yacos
HaumenoBanue tem (ounas / 3aounas gopma)
(comepkaTenbHBIX MOAYJICH) Beer B tom uncne

Cero Jlexmmm CemuH Jlabop. CPC
Tema 1. dusnueckre OCHOBBI MEXaHUKHU 12/24 4/2 2/1 4/2 2/19
Tema 2. MonekynsapHas pusuka u 17/27 6/2 3/1 6/ — 2/24
TepMOJIMHAMUKA
Tema 3. 3H€KTPOCTaTHKa. [TocrostHHBII 11/14 4/0 2/0 4/ 1/14
ANEKTPUUYECKUH TOK
Tema 4. DieKTpOMarHeTU3M 11/14 4/0 2/0 4/- 1/14
Tema 5. Konebanust u BOJHBI 12/16 4/0 2/2 4/- 2/14
Tewma 6. BonHoBast onTuka 11/14 4/0 2/0 4 /- 1/14
Tema 7. KPaHTOBaﬂ ONTHUKA. DIIEMEHTHI 11/14 4/0 2/0 4 — 1/14
KBaHTOBON MEXaHUKHU
Tema 8. OcHOBBI (pU3UKH TBEPIOTO TENA. 12/14 4/0 2/0 4/ 2/14
DneMeHThl (U3UKH aTOMHOTO Spa
KonTakTHas pabora (IOMOTHUTEIbHAS) 4/6 4/6
HWToro mo BuaaM 3aHSTHIA: 108/144 34/4 17/2 34/2 19/136
Kontpois 72/36
Hroro: 180 /180

* - yepe3 ApoOb yKa3aHbl 3HAUCHHUS, COOTBETCTBYIOIINE 3a09HOU popMe 00ydeHUs

®opMupoBaHUe KOMIIETEHIIUI B pe3yJIbTaTe 0CBOEHHUS TeM M CUUIIIMHbI

Kommerennuun TeMbl AUCIHUILTAHBI, HalleJICHHBIC HAa ()OPMUPOBAHHUE KOMIICTCHIIHH
YK-1 Tema 1,2,3,4,5,6,7,8
3.2. Jleknun

Tema 1. ®u3nyeckue 0CHOBbI MEXaHUKH

Tema 1.1. Mexanuueckoe nsumxenue. Kunematuka. Ckopocts u yckopenue. HopmansHoe u
TaHTeHIIMaJbHOE ycKopeHue. KnHeMaTuka BpaliaTreabHOro JBUXKEHUSI aOCOIIOTHO TBEPAOIO Tea.
VYroBasi CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBA3b C IMHEUHBIMU CKOPOCTSIMU M YCKOPEHUSIMU TOUEK
BpalLlaoLErocs Tena.

Tema 1.2. [lunamuka. IlepBwiii 3akoH HproToHa. MHepiumanbHble M HEUHEPIUAIbHbBIC
cuctembl orcuera. Macca. Mmnynbc. Cuna. Bropoii 3akon Herotona. Tpernii 3akoH Hprorona.
JlnHamuKa BpallaTeIbHOTO ABUYKEHHUS TeJla BOKPYT HEMOABUKHOM OCH. MOMEHT uMmyJibca. MOMEHT
WHEPLUU TeJla OTHOCUTEIBHO OCU. MOMEHT CHJIbl. Y paBHEHHS TUHAMUKY BPAIIATEILHOTO IBUKEHUS
TBEPJOTO TEJIa OTHOCUTEIIBHO HEMTOABUKHOM OCH.

Tema 1.3. Mexanuueckast paboTa u sHeprust. MOIIHOCTb. DHEPrus Kak yHUBEpCcaJIbHAs Mepa
pa3nuuHbIX (HOpM ABIKEHUS U B3auMoJieHcTBUSA. MexaHnuueckas sHeprus. Kunernueckas sHeprus
MexaHudeckoi cuctembl. Kunernueckas sHeprus Bpaiatonierocs tena. [loreHunanbHas sHeprusi.

Tema 1.4. 3akoHbl coxpaHeHUs — QyHIaMEHTaIbHBIC 3aKOHBI (PU3UKH. 3aKOH COXpaHEHUS
Macchl B KJIACCMUECKOW MEXaHUKe. 3aKOH COXPAaHEHMsI HUMITYJbCa. 3aKOH COXpaHEHUsS MOMEHTa
MMITyJIbCa. 3aKOH COXpaHECHHs MeXaHn4ecKou sHepruu. OO 3aK0H COXpPaHEHUS YHEPTUH.

Tema 1.5. O0mue cBoiicTBa )uakocTel W ra3oB. [laBnenue xuakoctu. 3akon [lackans.
CranuoHapHOe TeUEHHUE HACATbHOMN KUIKOCTH. Y paBHEeHUE bepHyin.




Tema 1.6. DiiemeHTHI TeOpUM OTHOCHTENBHOCTH. [IpeobpazoBanus ["anmnes. Mexanndeckuit
NPUHIUI OTHOCUTENbHOCTH. [locTynaTa crienuanbHoi TeopuH OTHOCUTENbHOCTH. [Ipeobpa3zoBanus
Jlopenua. PensTUBUCTCKUNA 3aKOH CJIOKEHHUSI CKOPOCTH. DJEMEHTBI PEISITUBUCTCKOM THHAMUKH.
B3anMocBsI3b Maccel 1 SHCPTUH.

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

Tema 2. MoJiekyasipHasi pUM3MKa ¥ TEPMOAUHAMHUKA

Tema 2.1. ATOMHO-MOJIEKYJISIPHOE€ CTPOCHHUE MHKPOCKONMMYECKUX Tell. HMaealbHbI ras.
OKCHepUMEHTANIbHBIE ra30Bble 3aKOHBl. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
DONeMeHThl cTaTuCTHYecKor ¢u3uku. Cratuctudeckue cucrteMbl. [loHstue o QyHKIHHA
pactipenenenus. Kiaccuueckass craructuka MakcBemna — bonbiiMana. 3akon MakcBema st
pacrpeaeeHust MOJIEKYI HUI€aJIbHOIO Ta3a no ckopocTsM. CpenHss CKOpOCTh MOJIEKyYJI. MaeanbHbIi
ra3 B cuwioBoM mnoisie. bapomerpuueckas ¢opmyna. Pacrpenenenue bonbliMaHa i yacTHIl BO
BHEIIHEM IOTEHUMAIBHOM Ioje. Ero HaydyHoe M NpPAKTUYECKOE 3HAYEHUE B METOJAaX OYUCTKH
BO3/yXa U BOJBI.

Tema 2.2. DxcrepuMeHTaJdbHBIE 3aKOHBI IU(PPy3uH, TEMIOMPOBOAHOCTH W BHYTPEHHETO
tpenus. Koadunuents nepeHoca.

Tema 2.3. ®usnyeckue OCHOBBI TEPMOJMHAMHUKU. BHYTpEeHHSIsI 3HEprus WACAJIbHOrO rasa.
Teroémkocts. PaboTa 1 TemnoTa kak Gopma oOMeHa sHeprueil Mexxay cucremamu. [lepBblii 3aKoH
tepMoarHamMuKku. TemtoBble U xonoawibHble MamuHbl. [ukn Kapuo. KIIJ[ npeansHON TemaoBoit
MalvHbl. BTOpoil 3akOH TepMOAMHAMUKH. HampaBieHHOCTb CaMOIPOU3BOJIBHBIX IPOLIECCOB.
[IpumeHeHne nepBoro U BTOPOro 3aK0Ha TEPMOJIMHAMUKH K U30IIPOLIECCaM.

Tema 2.4. PeanbHble ra3sl. YpaBHeHue Ban-nep-Baanbca u ero ananus. Kputuueckas Todka.
CpasHenue nzorepM Ban-gep-Baanbca ¢ skcniepuMeHTanbHbIMU H30TepMaMu. Pa3oBbie mepexo bl |
u Il pona.

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

Tema 3. DnexTpocratuka. IlocTOSHHBIN 31eKTPHYECKHIA TOK

Tema 3.1. DnekTpuyeckuil 3apsii. 3aKOH COXPAHEHUS DSJIEKTPUUYECKOro 3apsiia. 3aKOH
Kynona. Dnekrpuueckoe none. Hanpsox€HHOCTD snekTprudeckoro noiist. ['padudeckoe nzo0paxenue
aneKTpudeckoro nois. [IpuHuun cynepno3unuu mnojed. BEeKTop 3JIeKTpoCcTaTHYeCKOW MHIYKIIUH.
[ToTok BekTOpa HAIPsKEHHOCTH U ITIOTOK BEKTOPA dJIEKTPOCTAaTUYECKOM nHAyKIuu. Teopema 'aycca.
[Ipumenenue Teopemsl ['aycca 1yisi BBIYMCIEHUS HAPSYKEHHOCTEH MOJIe B TPOCTHIX CIydasx.

Tema 3.2. PaGota cui 3JIEKTPOCTaTHYECKOTr0 MO, LIMPKyIsAIus 3IeKTPOCTaTHYEeCKOTo
1oJisl. DJIEKTPOCTAaTUYECKOE MOJI€ — MOTEeHIMalbHOe noJie. [loTeHnnan u pa3HOCTh MOTEHLIMAJIOB.
CBs13b MeX/1y MOTEHIIMAIIOM U HaMPsHKEHHOCTHIO 3JIEKTPOCTATHYECKOTO MOJIS.

Tema 3.3. Dnekrpuueckoe mnose B BemecTBe. CBOOOAHBIE U CBA3aHHBIC 3apsibl B
TUDJIEKTpUKax. THIBI  NUANEKTPUKOB. DIJIEKTPOHHAs U OPHUEHTALMOHHAs — MOJSpU3ALIMsL.
JusnexTpudeckas MpoHUIaeMOCTh BemecTBa. CerHeToanekTpuku. [Ibe3onnexTpuyeckuii 3¢ dexr.
OneKTPOEMKOCTh YEAMHEHHOTO MTPOBOAHMKA. B3aumuas EMkocTh IBYX npoBoiHUKOB. KoHaeHcaTop.
CoenuHeHne KOHJAEHCATOpPOB B Oarapen. DHeprus 3apsHKEHHOTO KOHJAEGHCATOpa W CHCTEMBI
KOHJICHCATOPOB. DHEPTUs 3JIEKTPOCTATUUECKOTO MOJI. DIEKTPOCTaTHUYECKUEe (DUIBTPHI.

Tema 3.4. DnexTpuueckuii TOK M €ro xapakTepucTuku. Cuna TOKa, IUIOTHOCTH TOKa.
CtopoHHHME CHIIBI, AEKTPOABIOKYyIIas cuia. O0o0menHbIii 3akoH OMa B MHTErpaiabHON (opme.
Pa3HocTh NOTEHIIMANOB, HANIPSKEHUE.

ConportuBienue npoBOoAHUKOB. IlocrmenoBarenbHOoe U MapajieIbHOE  COEAMHEHUE
npoBOJHUKOB. CONPOTUBIICHHUE U €T0 3aBUCUMOCTh OT Temreparypsl. CBepXmpoBoauMocTs. Pabora
Toka. MomHocTh. 3akoH JIxoyns — Jlenna. 3akonsr Oma u [[xoyns — Jlenna B auddepeHnnanbHoi
dopme.

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




Tema 4. DneKTpoMarHeTusm

Tema 4.1. Onbir Opcrena. MarnutHoe mnosie. Bektop MarHuTHOW uHAyKnuHM. BekTtop
HaIpsHKEHHOCTH MarHuTHoro mossi. 3akoH bwuo-CaBapa-Jlamnaca. I'padudeckoe m3o0OpakeHHe
MarHUTHOTO MOJISL. 3aKOH TOJHOTO TOKa (TeopeMa O LHUPKYJISIHMHA BEKTOpa MarHUTHOW WHIYKIIUH)
JUISl MATHATHOTO TOJII B BaKyyMeé M €ro IpUMEHEHHE K pacueTy MarHuTtHoro nois. JleiicrBue
MarHUTHOTO TOJS Ha TOK. 3akoH Awmnepa. MarHuTHoe B3aMMOJEHCTBHE IapalljelIbHbBIX
IIPOBOJTHUKOB C TOKOM. KOHTyp ¢ TOKOM B MarHMTHOM Imoje. [[eficTBue MarHMTHOrO MOJs Ha
nBwkymuiics 3apsa. Cuna Jlopenua. Oddekr Xomma. Macc-CrieKTpOMETpUYECKHE METOIbI
KOHTPOJIA 3arpsi3HEHUS CPEJIbI.

Tema 4.2. TloTok BekTOpa HWHAYKUMH MarHuTHOro mois. IloTokocuensnenue. Pabora
NEepEMEIICHHUS] TPOBOJIHUKA C TOKOM B MarHUTHOM MoOJi€. SIBIIEHHE 3JIEKTPOMAarHUTHOW MHIYKIIMH.
Oneitel @apanes. 3akon Papanes. [Ipasuno Jlenna. Buxpessie Toku dyxko.

SBnenne camMOMHAYKUHUH. MHIYKTUBHOCTh KOHTypa. SIBI€HHE B3aMMHOW WHIYKIMHU. TOKH
3aMBbIKaHHS U Pa3MbIKAHUS 3JIEKTPUUECKUX Lienedl. DHEeprus MarHUTHOrO IoJid. MarepualbHOCTb
MarHuTHOTO TOJIA.

Tema 4.3. MaruutHble cBoiicTBa MartepuanoB. Knaccupukanus maraerukoB. Ilpupoma
JuaMarHeTusmMa W mapamarHetusma. ®eppomarsHetusMm. CpoiictBa (eppomarHeTukoB. Kpuas
HamMarHuuuBaHus. MarautHelid ructepesuc. Touka Kropu. KBanroBast nmpupoaa gpeppomarnerusma.
Jomensbl. [IpuMeHeHre MarHETUKOB B COBPEMEHHOM TEXHUKE.

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

Tema 5. KosieOanusi 1 BOJTHBI

Tema 5.1. TapmoHudeckue KoieOaHWs (MEXaHHMYECKHE U JIIEKTPOMATHUTHBIC) M WX
xapaktepucTuku. JuddepeHnumanibHoe ypaBHEHHWE W aHANW3 €ro pemeHus. [Ipy>XKWHHBIN,
¢u3nueckuif U MaTeMaTHYeCKH MasTHUK. DJIEKTPUYECKHH KoJieOaTeNbHbIM KOHTYp. DHEprus
rapMoHH4YecKuXx kosiebanuii. CojkeHre rapMOHMYECKUX KOJIeOaHWH OJHOTO HampaBiieHus. bueHusl.
CrnoxeHue B3auMHO TIEpIEHIUKYIISIPHBIX Kosebanuit. durypsl Jluccaxy.

Tema 5.2. 3aryxaromue  koneOanwss  (MEXaHUYECKHME W OJEKTPOMArHUTHBIC).
HuddepenumanbHoe ypaBHeHMEe H  aHanu3 ero pemeHus. Kosdduument 3aryxanus.
Jlorapudmudeckuit  nekpeMeHT — 3aryxaHusa.  JOOpOTHOCTH  KoOJIeOATENhbHOW  CHCTEMBI.
Arneprou4ecKkuii mporuecc.

Tema 5.3. BrwiHyXaeHHble KoneOaHus  (MEXaHHMYECKHE W AJIEKTPOMArHUTHBIC).
JuddepennnanbHoe ypaBHEHHE BBIHYKACHHBIX KOJICOAHUN U aHAIM3 €ro pelieHus. AMIUIMTYAA U
da3za BBIHYXKIEHHBIX KoyieOaHui. Pe3onanc. IlpumeHeHue pe3oHaHCAa B COBPEMEHHOW HayKe H
TEXHHKE.

Tema 5.4. Bonnsl. [Toniepeunbie v MpoA0IbHBIE BOJHBL. Y paBHEHUE TAPMOHUYECKON OeTyIIei
BOJIHBI U aHaju3 ero peuieHus. BonHosoe ypaBHeHue. llepenoc sHeprun BoaHON. Bextop Ymosa.
[Tpumeps! BOTHOBBIX TpoiieccoB. 3ByK. MH(ppa- u ynerpasByk. [llymoBoe 3arpsisHeHHEe aTMOChEPHI.

Tema 5.5. O6mue nonoxenus Teopun MakcBemna. BuxpeBoe anexkrpuueckoe moie. Tok
cmenieHus. CucreMa ypaBHeHH MakcBesuia B uHTerpanbHoi popme. [Ipeackazanne MakcBemiom
€AMHOI0 AIEKTPOMArHUTHOTO IOJISL U DJIEKTPOMArHUTHBIX BOJIH.

Tema 5.6. OOmme cBOWCTBa AJEKTPOMATHUTHBIX BOJH. DHEPTUs, KOTOpas MEPEHOCHTCS
JJIEKTPOMArHUTHOM BOJIHOM. Bexkrop IloiHTHMHra. M3myyeHuss SJIEKTPOMAarHUTHBIX  BOJIH.
B3anMozeiicTBre 31€eKTPOMArHATHBIX BOJIH U BenlecTBa. 11Ikana 37eKTpOMarHuTHBIX BOJIH.

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

Tema 6. BosiHOBasi onTuka

Tema 6.1. BonnoBas ontuka. MuTtepdepenmus cBera. KorepentHocts. OOIHME yCIoBuUs
HaOJII0IeHNsT MakKCUMyMOB M MHMHHUMYMOB HHTepdepeHunu. MHTepdepeHnnn cBera Ha TOHKHX
mieHkax. Mateppepomerpsl. [IpumMenenne natepdepeHinm cBeTa.

Hudpakuuu ceeta. [Ipunuun ['toiirenca — @penens. {udpakunonnas pemerka. Audpaxius
peHTreHoBcKoro n3nyuenus. ®@opmyna Bynbsga — bparra.



Tema 6.2. Ilonapuszauus cBera. [lonsipuzanus npu oTpakeHUHM cBeTa. 3aKOH bproctepa.
JBoriHoe nydenpenomiieHue. SBinenue auxpousma. Ilomspouasl. McekyccTBeHHass onrTuyeckas
anmzorponus. Dpdext Keppa. MnxeHepHOE TpUMEHEHNE TTOJSIPU3AIIAN CBETA.

JIuteparypa k Teme 6: [2, 4, 5]

Tema 7. KBanTOBas1 ONITHKA. JJIeMEHThI KBAHTOBOW MEXaHUKH.

Tema 7.1. KBantoBas ontuka. TemaoBoe M3Iy4YeHHE U €0 XapaKTEPUCTUKH. AOCOIIOTHO
yépHoe Teno. 3akoH Kupxroda. 3akon Credana — bonsiimana. Pacnipenenenue sHepruu B CIEKTPE
abCoIIIOTHO YepHOTO Teja. 3akoH cMeleHust Buna. KBantoas runoresa [Inanka. @opmyina [lnanka
JUISL TETIIOBOTO M3iTyueHust. KBaHThI cBeTa — (POTOHBI U UX XapaKTEPUCTHKA.

Tema 7.2. ®otosnektpuueckuii 3¢ dext. OCHOBHBIC 3aKOHBI BHEIIHETO (oTodrddexTa.
VYpaBHeHus OifHmTelHa Ui BHeImHero ¢orodddexkra M KBaHTOBOE OOBACHEHHE 3aKOHOB
dotorpdexra. Dotornementsl. Dpdhext Komnrona.

Tema 7.3. DnemeHThl KBaHTOBOM MexaHMku. ['mnoresa ne bpoiinsa. Onbitel J[3BHCCOHA U
Jlxepmepa. Judpakmus mukpodactui. KopmycKyaspHO-BOJHOBON Tyallu3M YacTHIl BEIICCTBA.
BonHoBas ¢pyHKIHMSA, €€ CTATUCTHYECKUI CMBICT U YCIOBHS, KOTOPHIM OHA JOJDKHA yJIOBJIETBOPSTH.
CootHomenne HeonpeneneHHocten I eizenoepra. Ypasuenune llpénunrepa. KBantosas yactuiia B
0ECKOHEUHO ITyOOKOW OJTHOMEPHOI MOTEHIUAILHON SIME.

Tema 7.4. KBaHTOBO-MEXaHHUECKasi TEOPHUS aTOMa BOJIOPOJIa M BOJIOPOIOTIOIOOHBIX aTOMOB.
KBanroBanue »sHepruu. KpanToBele umcna. KBaHTOBaHHME OpOMTANbHBIX MEXaHHMYECKOTO U
MarHuTHOTO MOMEHTOB. IIpocTpancTtBeHHoe kBaHTOBaHue. OmnbiT IllTepHa m I'epnaxa. CrnuH
anekrpoHa. [Ipunnun Ilaynu. [lepuogudeckas cucreMsl 3i1eMeHTOB MeHieneesa.

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

Tema 8. OcHoBbI Gpu3NKHN TBEPAOrO TesIa. JjIeMeHThI (U3NKH AaTOMHOIO siApAa.

Tema 8.1. Onpenenenne u kinaccuukanust TBEPABIX Tesn. KpucTtammmyeckoe COCTOSHUE.
Awmopdodusie Tena. OcHOBBI 30HHOH Teopuu TBEPABIX Tesl. OOBsICHEHNE 30HHOM Teopuel paseneHue
TBEPABIX TEJ HA METAILIBL, TOJYIIPOBOJIHUKHU U AUDJICKTPUKH.

Tema 8.2. [lonynpoBoAHUKY U UX 30HHASI CTPYKTYpa. DNEKTPOHBI IPOBOJUMOCTH U JIBIPKH.
CoOcTBeHHAsl ANEKTPONPOBOJHOCTh IOJYHNPOBOJAHUKOB W €€ TemIepaTrypHas 3aBUCHMOCTbD.
@DOTORIEKTPUUECKUE SBJICHUS B IIOJYIPOBOIHUKAX. TE€PMOPEIUCTOPBHI.

Tema 8.3. [IpumecHbIe TOTYIPOBOAHUKH. AKIIENITOPHBIE U IOHOPHBIE TpuMecH. KOHTakTHbBIE
SIBJIGHUS B IOJIyIPOBOJHUKAX.  OJEKTPOHHO-ABIPDOYHBIM  IIEPEXOJ M  €ro  CBOMCTBA.
[TonynpoBOAHUKOBBIN IUO. TEPMOINEKTPUUECKUE ABICHUS.

Tema 8.4. Dnementsl ¢usuku atomHoro siapa. CoctaB sipa. SnepHble CHIBI U UX
0COOEHHOCTH. XapaKTEePUCTHKH aTOMHOTO si/Ipa. DHEPTrHs CBs3H. SIBJICHUE paIuOaKTUBHOCTH. BUIbI
PaAMOAaKTUBHOIO pacnaja. 3aKOH paAMoaKTUBHOIO pacnaja.

SAnepueie peaknuu. DHepreTudeckuii 3p ekt saepHoit peakuu. LlenHas saepHast peakius.
SAnepusiii peakTop. Bompocel simepHoil 0e30macHOCTH. DJIEMEHTHI JO3UMETPUU HOHU3HUPYIOIINX
n3iydeHuil. OCHOBHbIE XapaKTEPUCTUKHA U HOPMATUBHBIE IaHHBIE.

@usnueckue U XMMHUYECKUE CBOMCTBA BOJOpPOJA Kak sHeproHocuress. HaydHble OCHOBBI
BOJIOPOJHONW SHEPreTMKM W TEXHOJOTMH. OKOJOTHYEeCKHEe TMpoOJeMbl COBPEMEHHOIO MHpA.
[lepcniexTuBel UX pemieHus B 21-M Beke.

Tema 8.5. CoBpemenHas ¢usznveckas kKapTuHa Mupa. Hepapxus CTPYKTYpHBIX (Gopm
marepu. OcOOEHHOCTH KJIACCUYECKONW M HeKJIacCHuecKol (u3uku. OCHOBHBIE 3Talbl 3BOJIOLUN
(GU3KUKYN U CTAaHOBJIEHUE HOBBIX (DOPM PAIIMOHATILHOTO MBIIIIJICHUS.

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




3.3. CeMunapckue 3aHATHUSA

OO0newMm,
Ne
i Tewma 3anaTHA yac. JIureparypa
OYH/3204H
1. Du3ndyecKue OCHOBBI MEXaHUKHU 2/1 [1,2,3,4]
2. MounekynspHas pu3rka u TepMOAMHAMUKA 3/1 [1,2, 3, 4]
3. OnekrpocTaThKa. II0CTOSIHHBIN 3JIEKTPUYECKUN TOK 2/- [1,2,3, 4]
4, DJIeKTPOMAarHeTU3M 2/- [1,2, 3, 4]
5. KosnebaHust 1 BOJHBI 2/- [1,2,3, 4]
6. BomnHoBas ontuka 2/- [1,2, 3, 4]
7. KBanrtoBas ontuka. D1eMeHThl KBAHTOBON MEXaHUKH 2/- [1,2,3, 4]
8 OcHOBBI (M3HUKH TBEPAOTO Tena. DIEMEHTHI (PU3UKH 2/- [1,2, 3, 4]
aTOMHOTO siipa
Uroro: 17/2
3.4. JlabopaTopHbIe padoThI
11\;(_;[ Tema paboTsl ngsM’ JIutepatypa
1 MexaHuka 4/2 [5. 7]
2 MornekyisipHasi puzuka 6/- [5, 7]
3 DnekTpocraTrka. [T0CTOSIHHBIN TOK 4/- [5, 7]
4 DJIEKTPOMArHETU3M 4/- [5, 7]
5 Konebanusa v BOIHEI 4/- [5, 7]
6 BoiiHOBas onTuka 4/- [5, 7]
7 KBaHTOBas onTHKa 4/- [5. 7]
8 dusuka TBEPAOrO TeNa U GU3NKA ATOMHOT'O sIpa 4/- [5, 7]
Hroro 34/2
3.5. CamocTosiTesibHasi padoTa crynenra [3, 4]
Ne . O0BeM, gac.
Buel caMOCTOATENbHOM Pa0OTHI CHCIIUATHCTA
n/m OYH/320YH.
1 N3yuenune NeKIMOHHOTO MaTepHaa 6/115
2 [ToaroToBka K CEMHUHAPCKUM 3aHATUSIM 6/10
3 [ToaroToBka K 1a00paTOpHBIM padoTaM 712
4 BerInosiHeHHE KYPCOBOTO MPOEKTa -
5 BrimomHeHne KypcoBoi paboThI -
6 BrinosnHeHne MHIMBUAYaTbHOTO 3aaHus 0/9
Hrtoro 19/136

3.5. KypcoBoii nmpoekT (padoTa), MHHAMBUAYAJIbHOE 3aJaHUe

Jns cryneHToB 3a04HOM (popmbl oOyueHHsT TO AucHUIUIMHE «DPU3MKa» NPEeayCMOTPEHO

BBITIOJITHEHHE WHIUBUIYAJIBLHOTO 3a/1aHUsI (KOHTPOJIBHOU PaboThI).

['maBHOM 1ETBIO0 KOHTPOJIBHBIX PA0OT SABJISAETCS 3aKpEIUICHUE 3HAHUH, TOTYYEHHBIX CTYICHTaMHU
BO BpeMs JICKIIMH, CEMHHAPCKUX U IPYTUX BUIOB PadOT 1o Kypey «Pusmka».
Pabora coctouT u3 8 3agau. O6bem yueOHOM Harpy3Ku NMPH BHITOJTHEHUN WHAUBUYaTIbHOTO 3aJaHUs

— 9 gacos[6]




4. ®OHJ OODEHOYHbIX CPEJACTB

4.1. Kpurepuu u mKaJbl 1J HHTETPUPOBAHHOMH OLlEHKHM YPOBHS C()OPMHPOBAHHOCTH
KOMIIeTeHIM i

Cocmasnarowas komnemenyuu — NOIHOMA 3HAHUL

- HYJIEBOIl ypOBEHb: HEBEPHBIE, HE APIYMEHTUPOBAaHHBIE, C MHO)KECTBOM IpyOBIX OIIMOOK OTBETHI HA
BOTIPOCHI / OTBETHI HA J[Ba BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHUI HUXKE
MUHHUMAaJIbHBIX TPEOOBaHUM;

- MUHUMAJIBHBIN YPOBEHB: IaHbI HE MOJIHBIE, HE TOYHBIC U apTYMEHTHPOBAHHBIC OTBETHI HA BOIIPOCHL.
YpoBeHb 3HAHMI HUKE MUHUMAIILHBIX TpeOoBaHMiA. JlomymeHo MHOTO TpyObIX OIMNOOK;

- TIOPOTOBBI YPOBEHb: JaHBI HEJOCTATOYHO IOJHBIC, TOYHBIE M apryMEHTHPOBAHHBIC OTBETHI HA
Borpockl. [l10X0 3HaeT TepMHUHBI, ONpENENeHUS U TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHUS, TPUHIIUIIBL. J[OMyIIIeHO MHOTO HETPYOBIX OIINOOK;

- cpeHul ypoBeHb: [laHbl JOCTATOYHO MOJIHBIE, TOUYHbIE U ApTyMEHTUPOBAHHBIE OTBETHI Ha BOIIPOCHI.
B 1ieniom 3HaeT TepMHUHBI, ONPEEICHUS U TIOHSATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS,
npUHUUIBL. J{oMMyieHo HECKOIbKO HErpyObIX OMINOOK;

- IPOJIBUHYTHIN YPOBEHB: JaHbI MIOJHEIC, TOUYHBIC U ApTYMEHTUPOBAHHBIC OTBETHI HA BOMPOCKHL. 3HAET
TEPMUHBI, OINpPENENCHUSI U TIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLICHUS, MPUHIUIIBL.
JlonyIieHo HECKOJIBKO HeTrpyOBIX OIUOOK;

- BBICOKUH YPOBEHb: JaHbI MOJHbIC, TOYHBIE U apTyMEHTHPOBAaHHbIE OTBETHl Ha BOMPOCHL. 3HAET
TEPMHHBI, ONPEACICHUS U TOHSITHUS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHIIHITHL.
JonynieHo HeCKOJIbKO HETOYHOCTEH.

Cocmaensarowas KOMnemeHyuu — yMeHus

- Hy.]'IeBOI\/'I YPOBCHB: MOJHOC OTCYTCTBUC MOHHUMAHUA CYTU MCTOJUKH PCIICHUA 3aaayu, JOIMYUICHO
MHO’KECTBO IpyOeHIIMX OMMOOK / 3a/JaHuUsI HE BBITTOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIN YPOBCHL!: cna6oe NMOHUMAHNEC CYTU MCTOAUKU PCHICHUA 3aJa4r, JOMYIICHBI FPYGBIG
ommOKu. PemeHuss He 00OCHOBaHbL. He ymeeT WCIOIB30BaTh HOPMATHBHO-TEXHUYECKYIO
muteparypy. He opueHTHpyeTcs B clielMaibHOW HAy4YHOM JIMTEpAType, HOPMAaTUBHO-IIPABOBBIX
aKTax;

- HOpOFOBBII\/'I YPOBCHB: JOCTATOYHOC TIOHUMAHUC CYyTH MCTOJUKHU PCIHICHUS 3a1a49U1, DOITYIIICHBI OLHI/I6KI/I.
Pemenust He Bcerma 00OCHOBAHBL YMEET HCIOJIB30BaTh HOPMATHBHO-TEXHUUYECKYIO JIUTEPATYPY.
Cnabo opreHTUpYeTCS B CHEUATbHON HAyYHOH JIUTEpaType, HOPMaTHBHO-TIPABOBBIX aKTaXx;

- CpeAHHMH YpOBEHB: B IICJIOM TIOHMMAeT CYTh METOJHMKH PEIICHUS 3ajavd, AOMYIICHbI OIIMOKH.
Pemenus He BCEraa OGOCHOB&HBI. ‘YMeeT UCII0Ib30BaTh HOPMAaTHBHO-TCXHUYCCKYIO U CIICHHUATIbHYTIO
HayYHYIO JIUTEPaTypy, HOPMaTUBHO-TIPABOBBIC aKTHI;

- HpOZ[BHHyTBIﬁ YPOBCHBL: B ICJIOM IIOHUMACT CYTh MCTOAUKHU PCHICHUSA 3aJa49U, NOIMMYIIICHBI HCTOYHOCTH.
CrniocobeH 000CHOBATH pElICHHUs. Y MEET UCTIOTb30BaTh HOPMATHBHO-TEXHUUYECKYIO U CIICIIHAITBHYIO
HAy4HYIO JINTEPATypy, HOPMAaTUBHO-IIPABOBBIE aKThI;

- BBICOKHI ypoBeHb: [loHMMaeT cyTh MeToauku perreHus 3amaun. CriocoOeH 000CHOBATh PEIICHHUSL.
YMeer WuCIoNb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIICHUAIBHYI0 HAy4yHYIO JIMTEpaTypy,
TIepPEIOBOM 3apyOSIKHBIN OITBIT, HOPMATHBHO-TIPABOBHIC aKTHI.

Cocmasnaowas Komnemenyuu — 61a0eHue HagblKamu

- HYJIeBOH YpOBEHb: HE MPOJEMOHCTPUPOBAI HABBIKM BBITOJHEHHS MPO(PECCHOHATIBHBIX 3ajad.
HcnpITBIBACT CyIIECTBEHHBIE TPYIHOCTH IIPH BBIIIOJHEHUH OTICIIBHBIX 3aJaHUM;

- MUHUMAJIbHBIN YPOBEHb: HE MIPOJIEMOHCTPUPOBAJ HABBIKH BHIITOJTHEHHS MPO()ECCHOHAIBHBIX 3a/1ay.
HcnpITBIBACT CyIIECTBEHHBIE TPYIHOCTH IIPH BBIIIOJHEHUU OT/ICIIBHBIX 3aJaHUM;

- TIOPOTOBBIA YPOBEHB: BIIAZICET OIBITOM TOTOBHOCTH K MPO(PECCHOHATBHON NESATEIBbHOCTH U
poeCCHOHATILHOMY CaMOCOBEPILIEHCTBOBAHUIO HAa IIOPOrOBOM ypoBHE. TpyloBble AeHCTBUS
BBIIIOJIHSIET MEIJIEHHO U HEKAYECTBEHHO;



- CPEIHUI YPOBEHB: BIIa/IEET CPEIHUM OIBITOM F'OTOBHOCTH K MPO(ECCHOHAIBHON EATEILHOCTH U
npodecCHOHATLHOMY CaMOCOBEPILIEHCTBOBAHUIO. Tpy/10BbIC IEHCTBHS BBINOJIHSACT HA CPEIHEM
YPOBHE IO OBICTPOTE U KaueCTBY;

- IPOJIBUHYTBIN YPOBEHB: BIIAJIEET ONBITOM U JOCTATOYHO BBIPA)KEHHOM JTMYHOCTHOM F'OTOBHOCTH K
IpoeCCHOHATIBHON EATEIbHOCTH U MPO(ECCHOHAIBHOMY CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO
Y Ka4€CTBEHHO BBINOJIHSIET TPYAOBbIE NIEHCTBUS;

- BBICOKMH YypOBEHBb: BIJIQJCET ONBITOM H BBIPA)KCHHOCTBIO JIMYHOCTHOW TOTOBHOCTH K
npodeCcCHOHATBLHON NESTETLHOCTH U MPO(ECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. BRICTPO
Y Ka4Y€CTBEHHO BBINOJIHSET TPYIOBbIE NCHCTBU.

Obodwennas oyenka cgpopmuposanHoCmu KoMnemeHyuti
- HyJICBOW YPOBEHB: KOMIIETEHIIMU HEe C(HOPMUPOBAHEI;
- MUHUMAJIbHBIN YPOBEHb: 3HAUNTEIbHOE KOJIMYECTBO KOMIETEHIINHM He COPMUPOBAHO;
- IOPOTOBBIN YPOBEHB: BCE KOMIETEHUIUH c(POPMUPOBAHBI, HO OOJIBIIIMHCTBO Ha TOPOTOBOM YPOBHE;
- CpeIHUI YPOBEHb: BCE KOMIIETEHIIUU CPOPMUPOBAHBI HA CPETHEM YPOBHE;
- IPOJIBUHYTHIM yPOBEHb: BCE KOMIIETEHIIMU C(POPMUPOBAHBI HA CPETHEM WJIH BHICOKOM YPOBHE;
- BBICOKH YpOBEHb: Bce KOMIETEHIIMH C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Boripochl K 3K3aMeHY M PUMeP IK3aMeHAIMOHHOT 0 OujieTa

Bomnpocel k 3xk3aMeny:

1. Tipenmer ¢usuku. ®usuka u punocopus. Ousrka U TexHuka. DU3NUECKUE «MHUPHD.
Mexannka. KunemaTtuka matepuaibHO TOUKH. CKOPOCTh. Y CKOPEHHUE.

2. Mexanuka. KunemaTuueckue XapakTePUCTUKH BPalIaTeIbHOTO JIBHKEHHS.

3. Junamuka. IepBrlii 3akoH HeroTona. MHepIUanbHble CHCTEMBI OTCUETA.

4, Jlumamuka. Macca, uMiyJisc, cuiia. Bropoii u Tpetuit 3akonsl HeroToHa.

5. JluHaMuKa BpalIaTeNbHOro IBHKEHHS aOCOIIOTHO TBEPAOTO Tea. MOMEHT CUIIBI, MOMEHT
UMITYJIbCA, MOMEHT UHepLuu. OCHOBHOM 3aKOH IMHAMUKHU BpaIlaTeIbHOIO JBUKECHHUSL.

6. Mexannueckas padora. Pa6ora Ha »IeMEHTAPHOM M KOHEYHOM HepeMelleHuH (aHau3).
Pabora ynpyroii cuisbl.

7. Dneprus. Mexanuueckass sHeprus. Kunerndeckas sHeprus (ananms). Kunermueckas
SHEPIHs BPAILAIOIIErocsl TBEPAOTO Tea.

8. TloreHumanbHas sHeprus. IloTeHUManbHass >Heprus ynpyroil nedopmarmu. Crilbl
KOHCEpBaTHUBHbIE U quccuniatuBHble. [loHsATHE O TTOINTE.

9. 3akoHBl coxpaHeHHS W MX poib B (usnke. OOIMIl 3aKOH COXPAaHEHUs SHEPTHU. 3aKOH
COXPAHEHUS MEXaHUUYECKON SHEPTUH.

10. 3akonsl coxpaHeHus M MX poib B (U3MKE. 3aKOH COXPAHEHUS MMIIyJbCa, YOPYTHHA U
HEyIpyruy yuap.

11. 3akonbl coxpaneHus u ux poib B (u3uke. MOMEHT mMIyJbca (OmpenencHue). 3aKoH
COXpaHEHUs MOMEHTAa UMITYJIbCa.

12. Monexynsapuas ¢pusuka. CBoiicTBa aTOMOB M MOJIeKyJ1. MonekynspHas Macca. Kumomois.
Yucno ABoraapo. DKCIepUMEHTAIIbHBIE Ta30BbIE 3aKOHBI.

13. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKOH TeopHn
JUUIs1 TaBJICHUS (BBIBOJ, aHAJIU3).

14. MonekynapHo-KMHETUYECKOE TOIKOBAHUE TEMIIEPATyphl M aOCONIOTHOTO HYNS MO
KenbBuny.

22. Knaccuueckuii M BBIPOXKICHHBINA ra3. Hysepas 5Heprus BBIPOKIECHHOTO rasa (BBIBOJ).
Temneparypa BoIpOKACHUS. DIEKTPOHHBIN a3 B METajIax.

23. Craructuueckas gpusnka. OyHKIMS pacnpeieeHus M0 CKOPOCTIM (aHAIH3).

24. UcxomHble MOJNIOKEHUS KIACCHYECKOH CTAaTHCTHKU MakcBeiia-bobiMana. DyHKIUSA



pacnpe/eseHrne MOJIEKYJI UEaIbHOTO Ta3a 10 CKOPOCTSM (aHaIIU3).

25. CxopocTy ra3oBbIX Mojekyld. Haumbomee BeposTHas CKOpPOCTh Mounekyd. Cpenss
CKOPOCTb U CPEeIHSISI KBaApaTUYHASI CKOPOCTh MOJIEKYII.

26. VneanbHblii ra3 B 10J1€ TAroteHus. bapomerpuueckas popmyJia (BBIBOI, aHAJIN3).

27. Knaccuueckas cratuctuka. Pacnipenenenue bonbimana. AHanms.

28. Tepmoaunamuka (ompenencHue, 3aiadn). TepMOAMHAMMYECKAs CHCTEMAa M TEPMOIU-
Hamuueckue napamerpsl. [lonsTie o paBHOBecuu. OOpatumMocTs U HeoOpaTUMOCTh. PaboTa mpu
obpaTuMoM U HeoOpaTUMOM Tiporieccax. TemioTa u Terionepeaaya.

29. TlepBoe Hayano TEPMOAMHAMUKHU JJs HEKPYrOBHIX IporeccoB. OnpeneneHue. AHanus.
[lepBoe Hauano st kpyroBoro mporecca. Poinb M 3HaueHue Ui OLEHKH METAJULypru4ecKux
TEXHOJIOTHl.

30. TennmoemkocTh (OmpejeneHne, TEMIOEMKOCTh yAenbHas W MonspHas). TepmonuHa-
MHYECKOE TOJKOBAHHE TEINIOEMKOCTH. Y paBHeHHne Maiiepa. (Ces3b (Cp) u (CV)).

31. Crenenu co6ombl. Pacnipenenenue SHEPruy MO CTENEHAM CBOOOIBI. BHyTpeHHsS SHEprus
UJIeaIbHOTO Ta3a (BbIBOJ, aHAIN3).

32. HampapieHHOCTh CaMOINPOU3BOJIBLHBIX ITPOLECCOB B 3aMKHYTBIX CHCTeMax. Makpo- u
MHUKPOCOCTOSIHMSI. TepMOAMHAMHMUYECKass BEPOSITHOCTh M €€ CBA3b C  HANPaBICHHOCTHIO
CaMOIIPOU3BOJIbHBIX MPOLECCOB. DHTPOIHUS U €€ CTATUCTUUYECKHI CMBICIL.

33. DuTporna.  TepMopMHAMHMYECKOE  ONpEJeleHHE  OJHTPONMHM. BTopoe  Hagano
TEPMOJAMHAMUKH (OIpENIENeHNE, KaKylo 3a/1ady M03BOJIAET PELIaTh).

34. Nzoxopuueckuii ¥ n300apuuecKuii mpouecchl. IIpuMeHeHre K HUM TIepBOTr0 M BTOPOTO
Hayaj TEPMOJUHAMUKH.

35. M3oTepMuueckuii 1 anuabaTuueckuii mpouecchl. IIpuMeHeHre K HUM IEPBOr0 M BTOPOTO
Hayvajl TePMOJIMHAMUKH.

37. UneanbHas Temnopas Mamaa. Ko>pdHUIMEHT 101e3H0r0 IeiCTBIS HealbHON TEMI0BOM
MaIIUHBI.

38. MonekynsapHas ¢usuka. DQPEKTHBHBIA JUaMeTp MOJEKyNIbl. UMCIO CTOIKHOBEHUH W
CpemHsisl JJIMHA CBOOOTHOTO Mpobdera MOJIeKyI.

39. fpnenns nepenoca B razax. DKCIepUMEHTaIbHbIE 3aKOHBI ABJICHUI NepeHoca (aHaIu3).
Jatp onpenenenue ko3¢ UIIMEHTOB MEPEHOCA.

40. Dnektpocratuka. DnekTpudeckuii 3apsj. BzammoseiicTBUE TOYEUHBIX 3apsAl0B. 3aKOH
Kynona (dpopmyna, nosicHeHHs).

41. DieKTpUYECKOE TIOJIE M €r0 CHJIOBBIE XapaKTEPUCTUKM: BEKTOP HANPSIKEHHOCTH, BEKTOD
3JIeKTpoCcTaTHUecKo HHIyKIuK. CHitoBble THHUH. ['padrudeckoe n300pakeHue mosis.

42. Torennuan (onpenencuue, popmyna, noscHenus). CBA3b MEKIy HAIPSKEHHOCTBIO U
NOTEeHUHAIOM ((pOpMYJIbI, TOSICHEHHUS).

43. Onektpuueckuid Tok. Cuia Toka U MiIOoTHOCTh Toka. DJIC ucrounmka Toka. IlageHue
HanpsokeHus (popMyJibl, TOSCHEHHS).

44. 3akon Oma ((popmyna, MOACHEHHs). DIEKTPHUYECKOE CONPOTUBIECHHE METAIOB U €ro
3aBHCUMOCTB OT TeMIIEPaTypbl (POPMYIIbI, TOSICHEHUS).

45. DnexTpomMarHeTu3M. MarHuTHOE B3aMMOJIENCTBIE TOKOB. PaMKka ¢ TOKOM — MHCTPYMEHT
JUTSL U3Yy4YEHHUS] MarHUTHOTO MoJI. MarHUTHBIM MOMEHT PaMKHU C TOKOM.

46. Bextop MaruutHOM wuHaykuuu. Onpenenenue. CHIOBBIE JIMHHM, TpaQUUYECKOe H30-
OpaxkeHre MarHUTHOTO MOJIS.

A7. BeKTOp HAanpsKEHHOCTM MAarHHTHOTO TIOJIs. MarHuTHas HPOHMIAEMOCTb  CPEMIb
(BemectBa). [lna-, mapa- 1 peppoMarHeTUKH.

48. 3akon buo-Casapa—Jlamiaca. MarHuTHoe 10Jie IPAMOro TOKa KOHEUHON M OECKOHEUHOM
JUTHHBI (03 BBIBOIA).

49, TeopeMa 0 LMPKYJIALMU BEKTOPa HANPSKEHHOCTH MACHHTHOTO MOJSA 110 3aMKHYTOMY



KOHTYpY (6€3 BbIBoAa). MarHuTHoe moJjie 6€CKOHEYHO JUTMHHOTO COJICHOM/IA.
50. [leiicTBrE MArHMTHOTO MOJIS HA TOK. 3aKOH AMIepa. AHAIM3 YaCTHBIX CITy4Yaes.

51. JleiicTBue MarHUTHOrO TOJs Ha TOK. KoHTyp ¢ TOKOM B OJJHOPOJHOM U HEOJHOPOJIHOM
MAarHuTHOM IIOJIC.

52. JleiicTBrE MATHUTHOTO TI0JIS HA ABKKYyIIUecs 3apsaabl. Cuta Jlopenua. AHanus. JIBuskeHue
3apsHDKCHHOM 4aCTULBI B OJTHOPOJHOM MarHMTHOM IIOJIE.

53. IoTok BeKTOpa MArHUTHOH MHIYKIMH. AHANM3 4acTHBIX cIydaeB. IloTOKocIlermieHue.
PaboTa 1o nepemMerieHuIo NpOBOJHUKA C TOKOM B MAarHUTHOM TIOJI€.

54. Ssnenne snekrpoMarauTHON MHAYKIUK. CyTh SKCIIEPUMEHTATIBHBIX TPOSABICHHH. 3aKOH
®apanes. [Ipasuio Jlenna. Toku Pyxo.

55. SIBnenue camouHAyKIMu. UHIyKTUBHOCTD (ompenenenue). MHIyKTUBHOCTh COJICHOUA.
3akon Dapajes Juisi CAMOMHAYKIMH. SIBIeHnEe B3aMMHON UHIYKIIUH.

56. DHeprus MarauTHOrO Mot MaTepuaabHOCTh MATHMTHOTO TIOJI.
57. Konebanus. OnpenencHue u kiaaccupukanus. ['apMOHUYECKUN OCITUIUIATOP (Ha MpuMepe
COOCTBEHHBIX KOJIeOaHUI1 Ha TIPYKUHE).

57. Tapmonnueckuii  ocuumnarop. Kpasuynmpyrue cuibl. 3ajada O MaTeMaTHYECKOM
MassTHHKE.

58. CobcTBeHHBIE SIEKTPOMArHUTHBIE KOJICOAHHS B HIEAIBHOM KOJIeOaTeIbHOM KOHTYPE.

59. DHeprus  rapMoOHMYECKOro  ocuMiuIATOpa  (Ha  IIPUMEPE  MEXaHUYECKUX U
3IIEKTPOMArHUTHBIX KOJICOAHUN).

60 CrnoxxeHnue rapMOHHUYCCKUX KoJIeOaHMH OIWMHAKOBOI'O HaIpaBJICHUA € OAWHAKOBBIMH
qaCTOTaMH.

61. Cnosenue B3aMHO HepPIEHIMKYIAPHBIX KoneOanuil. ®urypsl Jluccaxy.

62. 3aryxamomue MexXaHMYECKHEe M DJIEKTPOMAarHuTHble Konebanus. JuddepeHmansHoe
ypaBHEHHUE ITHX KOJIeOaHUH, ero pelieHne U aHaus3.

63. 3aryxaromue Konebanus. XapaKTepUCTUKHU 3aTyXaHHUs KOJIeOaHHiA.
64. Brinyxnennsle konebanus. JuddepeHnuansHoe ypaBHEHUE U ero penieHue. Pe3oHanc.

65. Bonuel. Onpenenenue. IIpofonbHble M TONEpeYHbIE BOJHBL. YpaBHEHHE IIOCKOM
I‘ElpMOHH‘-I@CKOfI BOJIHBI 1 €0 aHAaJIU3.

66. Bonubl. ®a3oBast CKOPOCTh BOJIHBL. BOIHOBOE ypaBHEHHE.

67. Unen Makcsemna. Buxpesoe anexrpuueckoe noje. Ilepsoe ypapHenre MakcBena.

68. Maen Makcema. Tok cmenenus. Bropoe ypaBHenre Makcsera.

69. Mnen Makcpenna. CucreMa ypaBHeHuii MakcBesa.

70. IIpenckazanue Teopueit Makcpelia >J1eKTPOMArHUTHBIX BOJIH.

71. DnexkTpoMarHuTHBIE BOMHBI M WX cBoiicTBa. Bektop IloliHTHHra. MarepuaabHOCTb
AJIEKTPOMATrHUTHBIX BOJIH.

72. DnekTpoMarHUTHBIE BOJHBI U MX CBOMCTBA. M3TydeHne 31eKTpoMarHuTHEIX BoJH. I1lkana
AJIEKTPOMATrHUTHBIX BOJIH.

73. Onrtuxa. Passutue npesncraeiaeHuii o mpupoie csera. MuTepdepenius csera. OOree
ycnoBue HaOIr01eHUs! HHTEP()EPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

74, Varepdepennus ceera. Onbir IOnra. eomerpudeckas pasHocTh xojaa. OnTuyeckas
pa3HOCTh X0/a. Y clIoBUE HAOIIOACHHS UHTEPPEPEHIITMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

75. VnTepdepennns B TOHKHMX IUIEHKAaX. YpPaBHEHME U PAa3sHOCTH Xoja Jydel. I1oochl
PaBHOM TONIIUHBI K PABHOTO HAKJIOHA.

76. Tuppaxuus ceera. [punnun Iroiirenca—@penens. Merox 308 ®penens. Judpakius ot
nByX meneit. ludpakunonHas pemerka.

77. Tonspusanus ceera. J[BoifHoe nyuenpenomiuenue. SABnenue auxpousma. Ilonspusarop u
aHaJIN3aTop.



78. Tonapusanus ceeta. MHTEpPEpeHIINs NONIPU30BAHHBIX JTyUeH.
79. Ksanrosas ontuka. DOTOH U €ro XapaKTepPUCTUKH.

80. TennoBoe wusMyueHue. XapakTEPUCTUKH JIy4EHCITyCKATEIbHOM, MOIIOMATENLHOH U
OTpa’kaTeJIbHON CIIOCOOHOCTH Tell.

81. AGcomoTHo uepHoe Teno. 3akon Kupxroda.

82. 3akoHOMEpHOCTH U3/Ty4eHHs! a0COIIOTHO YePHOro Tena. 3akonbl Creana-bonbimana u
Buna.

83. Unes ne Bpoitna. KopmyckynaspHO-BOJIHOBOH ayanusM MaTepud. COOTHOIIEHHE
HeomnpeneneHHocTel [ elizendepra.
84. Bonuosas gpynkuus. EE coiicTBa 1 HOPMUPOBKA.

85. Vpasuenue Illpeaunrepa i CTAallMOHAPHOTO COCTOSHMS. 3ajada 00 DIEKTPOHE B
OeCKOHEYHO ITy0OOKOH MOTeHIMAIBHON siMe. KBaHTOBaHME SHEPTHH.

86. DnexkTpon B GeckoHeuHO TIIyOOKOH mNOTeHIMANbHONH siMe. CoOCTBEHHBIE (YHKIIMHL.
BeposiTHOCTH Hax0XIEHUS 3JIEKTPOHA B PA3IMUHBIX MECTaxX sIMbI. TyHHENbHBIH 3 (eKT.

87. KBaHTOBO-MeXaHHUeCKasi TEOpHs aToMa BoAopoAa. CHEKTPhl H3IYYEHHS W MOTJIOICHHS
aToma Bojopoja. KsantoBanue sHepruu. [ 1aBHOE KBAHTOBOE YHUCIIO.

88. KsanToBanue OpOUTAILHOrO MEXAHMYECKOTO M OPOMTAJILHOIO MATHUTHOIO MOMEHTOB
anexkTpoHa. OpbuTasbHOE KBAHTOBOE YHUCIIO.

89. MaruuTHOE KBaHTOBOE UKCI0. [[POCTPaHCTBEHHOE KBAHTOBAHHE.

90. Pacnipenenenue 21eKTPOHHOMN MIIOTHOCTH B aTOME.

91. Cnun snexkrpona. CIMHOBBIM MArHUTHBIA MOMEHT 3JIEKTPOHA.

92. Mpunuun IMaynu. Jl03BONECHHBIE COCTOSHHS Ui SIEKTpOHA B atome. Ilepmomudeckas
cUcCTeMa AJIEMEHTOB MeHieneeBa.

93. Onrtuueckue KBaHTOBBIE T'eHEpaToOphbl. MeTox Tpex ypoBHeil. IlpuHiun aeiicTBus
pyOuHOBOTO Na3epa. [Ipumenenue nazepos.

94. OcHOBBI 30HHOH TeOpUM TBEPABIX Tel. BO3ZHUKHOBEHHE DJHEPreTUYECKMX 30H MpH
00pa30BaHUM KpUCTaJUIa. 30HHAS CTPYKTYpPa IPOBOJHUKOB, TIOIYIPOBOIHUKOB, AUIICKTPUKOB.

95. ®usuxa meramwioB. CBOGOJHBIE SIEKTPOHBI, MX SHEPTHsS U DHEPIETHYECKUH CIEKTP.
Oyukuusa pacnpenenenus epmu—/lupaka u ee aHaIu3.

96. Cocrap 1 xapakTepucTuKa aToMHOro spa. JleekT Macchl. DHEpPrus CBA3HU SAIEP.

O7. EcrecTBeHHass  paaMOaKTHBHOCTh.  3aKOHBI ~ CMeEIUEHMS. KMHeTHYecKMil  3aKoH
panuoakTuBHOrO pacnaja. [lepuon nomypacnana.

08. ®usuyeckre OCHOBBI AaTOMHOM JHEPreTUKH. | e€TeporeHHbI SIEpHBIA  PeaKTop.
[lepcrieKTUBEI SIAECPHOM IHEPTETUKH B MUPE.

99. ®usnueckue 0CHOBEI TEpMOsIEPHOI SHEPreTHKU. Tokamak. 3a1auy MaTepHalOBeICHUS.

100. ®usuueckue OCHOBBI BOJOPOIHOM JHEPreTHKH. BOJOPOA KaK JHEPrOHOCUTENb.
ConHeyHO0-BOAOPOIHAS U BETPO-BOJIOPOAHAS IHepreTuka. [IpobieMbl S3K0I0ru B MUpPE U MyTH UX
pelIeHus.

101. KsantoBeie umcna. Ilpunnun Ilaymu. CucTema 03BOJIEHHBIX COCTOSHHMH s
3NIeKTpoHOB B arome. llepmonmueckuit 3akon /.M. MenneneeBa u ero ¢usuueckas TpPaKTOBKa:
ATOMHOE 1p0. DIEKTPOHHbIE O0OJIOUYKM M MPHUHLMUIIBI UX 3aMOJHEHHUS AJIEKTPOHAMH C POCTOM
[JIaBHOTO KBAaHTOBOI'O YHKCJIA N.



IIpumep 3K3aMeHANMOHHOIO OWJIeTAa:

T'OYBIIO JIOHEIIKUIA HAITMOHAJIbHBIY TEXHUYECKHU YHUBEPCUTET»

YpoBeHb BhICIIEro MpohecCHOHATBLHOTO OakayiaBpuat
o0Opa3oBaHHUS:
HarpagneHune moaroToBKu: 18.03.01 «Xumuueckast TEXHOTOTHS»
[Tpodumns: «XHWMHUYECKAs] TEXHOJIOTUS XUMHUKO-
(hapMaleBTHUECKUX MPENapaToB U KOCMETUYECKUX
CPEJCTB»
Cemectp: 2-i
YyeOHas TUCIUILINHA: duzuka
BUJIETNe 1

1 Kwunematuka marepuanbHOi Toukr. CKOPOCTh, yCKOpeHHE. TaHreHInaaIbHOe M HOPMaIbHOE
YCKOpPEHHUE.

2. Kak u3MeHHUTCS JIEKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa, €CIH IJIONIa (b YBEIUYHUTD B 2 pa3a,
a pacCTOsSIHUE MEXIY HUMHU YMEHBIIUTH B 6 pa3? Pemnienue 3aqaum NpuBECTH.

1. VBenuuwurcs B 8 pa3 2. YMeHbIIUTCA B 8 pa3

3. YBenuuuTcs B 3 pasza 4. YMenpmmTcs B 3 pasa

5. YBemuuutcs B 12 pas

3. IIporon B marautHOM moJsie ¢ uaAykimed 0,01 Tn ommcan okpyxkHOCTh paaumycoM 10 cwm.
Haiitu ckopocTs ipoTOHA.

4. Hlap xaTUTCA MO TOPU3OHTAIBHON MmoBepxHOCTU. Kakas u3 (opMyn BbIpaxkaeT MOIHYIO
KHHETHYECKYIO dHEPTUi0 3Toro mapa? O6ocHoBaTh. PacimmdpoBaTs BXOASIIINE CHUMBOJIBI.

2 2 2 2 2
L I I L .. S8
2 2 2 2 2 2

5. Kakue u3 npuBeieHHBIX HUKE (GOpMYIT BeIpaxaroT 3akoH Jlxoyis — JIenma?
Cdhopmynupyiite 3aK0H.

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

&

4. Q=AU +A

YTBepxaeHO Ha 3aceTaHuy KadeIphl (05637001

(HauMeHOBaHME Kadeapbl MOJHOCTHIO)

[IpoTokon
3aB. kadeapoii Bonkoa A.®.

(Toamuch) (®.1.0.)
DK3aMeHaTop CaBuenko E.B.

(Toamuch) (®.1.0.)



KPUTEPUU
OIleHMBAHNS IK3aMEHAIHOHHOI PadoThI Mo AucHUIInHe «DU3UKa»
J1s1 o0yyarommxcs no Hanpasjenuo noaroroBku 18.03.01 «Xumuveckast
TEXHOJIOTUsI» MPopuisi «XuMuyecKasi TEXHOJIOTHS CTEKJIa, KEPAMHKH H OTHEYNIOPOB»

B kaxnom Ounere comepkuTcs 1 TeopeTHUecKHX BOIPOC, OJHA 3a7aya U TPU TECTOBBIX
BOMpOca. 3aJaHUsIM MPUCBAUBAIOTCS ClieAyromue BecoBbie kodddumumentsr: 0,3; 0,4 u 0,1; 0,1;0,1.
CymMa BecOBBIX KOX(P(QHUIMEHTOB paBHA EAMHUIE. 3a HK3aMEHAIIMOHHYIO paldoTy CTYIEeHT
MaKCHMaJIbHO MOXKET MONy4uTh 50 Hannos. Dx3aMeHAIMOHHBINA OUIIET COAEPKUT 5 BOIPOCOB:

1. Teoperuueckuii Bonpoc. 15 6annos
3anayva. 20 6annoe
TecroBoe 3ananue. 5 oannos
TecroBoe 3ananue. 5 oannos
TecroBoe 3ananue. 5 oannos
OTBeT Ha Kaxxa0€ 3aanue oneHnBaercs o 100-0anpHON MIKae.
B ciyuae teopernueckoro 3amanus oreHka «100» craBUTCsS B cilydae MOJHOTO CUCTEMHOIO
pPacKpwITHsL BOIIpoca 0€3 KaKUX-IMOO HETOYHOCTEH. balibl CHUMAKOTCS, €ClIM B OTBETE YIMYIICHBI
Kakue-1u00 BTOPOCTENIEHHBIE MOMEHTHI (110 10 6anioB), MOMyIIEHBI HECYIIIECTBEHHBIE HETOYHOCTH
(mo 10 GanoB), MOMYIIEHBI CYNIECTBEHHBIC HETOYHOCTH TIPH MPABIJILHOM OTBETE B 1enoM (10 25
0a)yTOB), MPU HEIOCTATOYHOM TIPEACTABICHHH MaTepuajoB (0aibl CHUMAIOTCS KakK IPOICHT
HEJOCTAIONIET0 MaTepralia C y4eTOM €ro 3HAYNMOCTH).

B cnyuae 3agaun onenka «100» craBuTCA B cilyyae NMPEACTABICHUS TMOJHOTO PEUIECHUS C
MPAaBWJIBHBIM XOJIOM W TOYHBIM OTBETOM, NPHU BEPHOM YKa3aHUM CIUHHI] W3MEpPEHUs BCEX
(GU3UYECKUX BEIMYMH W BBIMOJHEHHOM IIOJIHOM aHaju3€ pe3yibTaToB (ecnu Tpedyercs). bammsr
CHUMAIOTCS, €CJTH B PEIICHUH €CTh HECYIIECTBEHHbIC HETOYHOCTH, HE IMOBJHBIINE Ha PE3yJIbTaT (10
15 6annoB), HEBEPHO yKa3aHbI WIIM HE YKa3aHbI SAUHUIIBI U3MEPEeHHS (Pu3ndecKux BenuduH (10 15
0asIoB), MOMYIIEHBI OT/EIbHBIE HETOYHOCTH B XOJE PEIICHHUS, HE MCKA3WBIIUE XOJ PEIICHUs B
1esaoM (10 25 6ayioB), HETOYHOCTh YHCIICHHBIX pe3yJbTaToB (10 15 6amioB), ommMOKH B aHAN3E
pe3ynbTaToB (10 20 6aoB).

HToroBas oleHKa 3a 3K3aMEH PacCUMTHIBACTCS KaKk CyMMa IMPOU3BEICHUI OLIEHOK 3a
KaXJ10€ 3aJJaHie Ha UX BecOBOU Ko3(puuument.  MakcumanbHas cyMMa 0ajlIoB, KOTOPYIO MOXKET
3apaboTaTh CTYJEHT 3a paboTy B cemecTpe u 3k3ameH — 100 bannos.

3a paboTy B cemecTpe CTyACHT MOKeT HaOpath 50 6annoe. PaGouas nporpamMmMa mo Gpusuke
JUTSL JAHHBIX CTICIIMAILHOCTEN COACPKUT JTa00paTOPHBIE U TPAKTHUECKHE 3aHsATHs. Beero B cemecTpe
17 naGopaTopHbIX paboT U 8 nmpakTHUeCKUX padboT. Kaxas BHIOIHEHHAS, paCCUUTAaHHAS U CIJaHHAs
BOBpeMsl JiabopaTopHasi pabota - 2 fanna (eciv, CTyIEHT cIaeT JIabopaTOpHYH padoTy mocie
OKOHYAHUS ceMecTpa, 0ajulbl eMy He HAYUCISIIOTCS ). 3a KaXk/10€ BHIIIOJHEHHOE JIOMAalllHee 3aaHne
[0 TPAaKTHYECKUM paboTaM Hauuciserca 2 fanna. OTACILHO HAUYUCISIOTCSA Oaiibl 32 yyacTHe B
CTYJEHYECKNX KOH(EPEHLIUSIX, OJUMIINAax U JHIX HAYKH.

a e

VYTBep:kIeHO Ha 3aceanuu Kadeapsl  (puU3MKH

(HauMeHOBaHHE Ka()eaApbl MOIHOCTBIO)

IIpoTokon
3aB. kadenpoit Bonkos A.D.
(ToAmucs) (®.11.0.)
DK3aMeHaTop CaBuenko E.B.
(ToAmucs) (®.11.0.)

4.3 Kputepuu oueHUBaHUS

OneHuBaHue ypOBHS OCBOCHMS CTYACHTOM Yy4eOHOro marepuaia AUCHUIUINHBI « DU3UKa»
IPOM3BOUTCS B XOZI€ TEKYILEr0 KOHTPOJIA ¥ K3aMEHALMOHHON PaObOTHI.

Texkymuii KOHTPOJb 3HAaHUI CTyIEHTOB OYHOW ()OpMBbI OOyUYEHHsI TMPOU3ZBOAMTCSA IO
pe3ynbTaraM YCTHBIX M IIMCBbMEHHBIX OIPOCOB B XOZAE IPOBEICHUS CEMUHAPCKUX 3aHATHUA M



BBITIOJITHCHHBIX M PaCCUYUTAHHBIX JTAOOPATOPHBIX padoT; CTyJeHTa 3a09HOM (POpMBI OOydEeHHS — TIO
pe3yabTaTaM BBITOJTHEHHUS KOHTPOJIBHON pabOTHI.

[lpenoaBaTenieM OLEHUBAIOTCS OTBETHI CTYJCHTOB HA CEMHHApPCKHX 3aHATHUSIX U
paccunTanHble JabopaTopHble pabOTHL. 3a KaXAbIH BUA pabOThl HA CEMHUHAPCKOM 3aHATHH H
CHAaHHYIO JIa0OpaTOpHYI0 pPabOTy CTYJIEHT TIOJy4aeT OMNpEAeTICHHOEe KOJIMYEeCTBO OalioB,
YCTaHOBJICHHOE NpenoaBaTeneM (MakCuMalbHO 2 Oana).

Tabnuna 1 — Pacnipenenenue 0amioB TEKYIIEro KOHTPOJIS

MakcumanabHoOe
Bua padorsl
KOJIN4eCTBO 0a/1JI0B
M1l cTyieHTOB 04HOii (popMBI 00yUeHH S

OTBeTHI HA CEMUHApax 2 Oajuia 3a Kaxxgoe

3aHSTHE
- BOBpeMsI CJIlaHHas JJabopaTopHasi paboTa 2 G6amia
VYyacTtue B HAy4YHOH KOH(EpEeHLIUH 10 6amoB
YuacTtue B JHIX HAYKH 506amta
HNTOro MakcumMajaibHO BO3MOKHOE 50 6as10B

151 CTy/1eHTOB 3204HOi (POPMBI 00YUCHHS

BriniotHeHNE KOHTPOIBHON paboThl (MHAMBU Y JTLHOTO 3/ TaHHS) 10 30 6amioB
3ammTa HHAMBUAYAIBHOTO 33JaHus (KOHTPOJIBHOM paboThl) 10 20
HUToro MmakcumMaabHO BO3MOKHOE 50 6as10B

[Ipome:xyTouHasi aTTecTalMs IO pe3yJlbTaTaM OCBOEHHUS TUCIHUIUIMHBI B CEMECTpe
npoBoauTcs B (popme cemecTpoBoro sk3ameHa. dopma mpoBeneHUS 3K3aMEHa — IMHUCHhMEHHAS.
DK3aMEeHAIIMOHHBIA OWJIeT BKItOYaeT B ceOs 1 Teopermueckuii Bompoc, 13amady M TPU TECTOBBIX
Borpoca.llpu oneHrnBaHUM CTyJIEHTa Ha 3K3aMEHE MPEenojaBaTeilb PYKOBOJCTBYETCS KPUTEPUSIMHU,
MPUBEICHHBIMH B Ta0nuIie 2.

MaxkcuManbHOE KOJIMYECTBO OajioB 3a OTBET Ha BOINPOC 3K3aMEHAIMOHHOTO Owuiera
3aCYMTBIBAETCS CTYJIEHTY B Clly4ae, €CJIM OTBET MOJATBEP)KJIAeT BJaJ€HUE CTYIEHTOM 3HAHUSIMHU B
MOJTHOM 00beMe Y4eOHON POrpaMMBl.

B ciygae, eciii oTBET Ha BOIPOC B IMOJIHOM Mepe OTBEYAET MPUBEIECHHBIM TpeOOBaHUSIM,
CTYJICHTY 3aCUUTBIBACTCS KOJIMYECTBO OaiioB, paBHOE 15. [Ipu OTCYTCTBUM MPaBUILHOTO OTBETA HA
MOCTaBJICHHBIN BOMPOC CTYIEHT mosry4yaeT 0 6aios.

Tabmmma 2 — Pacnipenenenne 6aJIoB IO CEMECTPOBOMY 3K3aMEHY

dopMa KOHTPOJIA MakcumanbHO
BO3MOXHOE KOJMYECTBO OAJIOB

OtBer Ha BOIIPOCHI Bonpoc 1 15
9K3aMEHAIIMOHHOTO Onera Bompoc 2 20
BOMpoc 3 &)

Bonpoc 4 5

BOIPOC 5 5

HUTOIO: 50

HNToroBasi omeHKA OMpENeNseTcs IMyTeM CYMMHUpPOBaHUs KOIWYecTBa OauioB 1O
pe3ynbTataM TEeKYILIEro KOHTPOJS U KOJIMYECTBa OaJJIOB MO pe3ysibTaTaM CEMECTPOBOTO dK3aMeHa.
MakcumMaabHO BO3MOKHOE Ko1u4ecTBo 6auioB — 100.

[Tomyuennas omnenka mo 100-6ayibHON HIKajie OMpPENENseT OIEHKY IO TOCYAapCTBEHHOU
mikajie u mkane ECTS:



Cymma 6amioB Ouenka Ouenka
o 100-0anpHO¥ 1mIKaie no mkasie ECTS 110 TOCYJIapCTBEHHOM IIKAJIE
90-100 A OTJINYHO
80-89 B X
75-79 C opotHo
70-74 D v
60-69 E JIOBJIETBOPUTEIHHO
35-59 F He
0-34 E YI0BJIETBOPUTEILHO

* — ¢ 00s13aTENIBHBIM MOBTOPHBIM U3YUYCHUCM OUCHUIIIINHBI.

4.4 Kputepuu TeKylIero onpoca Ha Jad0paTopHbIX 3aHATUSX
Ha npumepe tembl «BOJITHBI»

1. Bonnsl
1.1 IIpumepsl BOJHOBBIX MPOILECCOB
1.2 TloHsATHS O BOJHOBBIX ITPOIIECCAX
1.3 MexaHn4eckue 1 3IEKTPOMEXaHUYECKHUE BOJIHbI
1.4 Mexanu3mbl pactpocTpaHeHus BoHbI. Kinaccudukanus BosH

1.5 XapakTepuCTUKH BOJTHBI: aMILTUTYyAa BOJHBI, YaCTOTa KOJIeOaHUM, JUTMHA BOJHBI, BOJTHOBOM
BEKTOP,

CKOpOCTB PacCHpOCTPAHEHUS BOJHHI.
2. BomHOBOE ypaBHEHHE
2.1 Ilonyuenue ypaBHEHMs HAa IPUMEPE TIOCKOM BOJIHBI
2.2 O61iee BOJIHOBOE ypaBHEHHE AJIsi CPEPUIECKOM BOIHBI
2.3 Ananus u €€ penieHue
3. DHeprus ynpyroi BOJHBI
3.1 O6beMHast IIOTHOCTh SHEPTHH
3.2 Ilonarue o noToke
3.3 IInoTHOCTH MIOTOKA 3HEpruu. BekTop YMoBa
4. D5IeKTpOMAarHUTHBIE BOJIHBI
4.1 BosnHOBO€E ypaBHEHHE
4.2 PemieHue ypaBHEHUE
4.3 TInockast 3IeKTpoMarHuTHast BOJIHA
4.4 Cps3p MEXy aMILIUTyJaMH 3HaueHUsAMHU BekTopos E u H
4.5 O6beMHas MIIOTHOCTh YHEPTUU 3JICKTPOMArHUTHOM BOJIHBL. BekTop YMoBa-Iloiituara
5. UaTepdepeHnus BoiH
5.1 IloHsATHE O KOTEPEHTHBIX BOJHAX
5.2 YcaoBue max u min uHTepEpeHIIH BOJIHBI
5.3 [loHsiTHE ONTHYECKOW PA3HOCTHU XOJ1a
5.4 Tlpumeps! HAOMIOIEHUS SIBIICHUS HHTEP()EPHLIUU



5 PEKOMEHAYEMAS JIUTEPATYPA
I. OcHoBHaAs1 JMTEpaTypa

1. Bonkos, A. ®. Kypc ¢msuku [DnexkTpoHHblii pecypc] : yued. mocobue st 00ydaromumxcs
oOpa3oBart. yupexaeHuit Beicil. pod. oopazoBanus. B 2 1. T. 1 : ®usnveckre 0CHOBbI MEXaHUKH.
MounekynspHas Gu3MKa U TEPMOJAMHAMHUKA. DJIEKTPOCTaTUKA. [IOCTOSSHHBIA SJEKTPUUYECKHIA TOK.
Onekrpomaraetusm / A. @. Bonkos, T. I1. Jlymnuesa ; TOYBIIO «/JIOHHTY». — U3x. 2-e, ucnp. u
nom. — OnektpoH. aaH. (1 daiin). — lonenk : JOHHTY, 2019. — 100-neturo JlonHTY nocsaercs.
— Cucrem. TpeboBanus: Acrobat Reader.

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

2. Bonkos, A. ®. Kypc ¢usuku [DnekTpoHHbIH pecype] : yuel. mocobue 1is 00ydaronmuxcs
oOpasoBar. yupexaeHuit Beicil. pod. oopaszoBanus. B 2 1. T. 2 : Konebanus u BosHbl. BostHOBas 1
KBAaHTOBAs ONTHKA. DJIEMEHTHI KBAaHTOBOW MeXaHHKH. OCHOBBI ()M3UKH TBEPIOTO Teja. DIeMEHTHI
¢busuku atomHoro siapa/ A. @. Bonkos, T. I1. JIlymnuesa ; TOYBIIO « IOHHTY». — U3x. 2-e, ucnp.
u jom. — OnektpoH. gaH. (1 caitn). — Homeux : JOHHTY, 2019. — 100-neturo HonHTY
nocesmaercs. — Cucrtem. TpeboBanus: Acrobat Reader.

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

I1. Tono/iHuTE/IbLHASA JUTEPATYypa

3. Jlymmuena, T. I1. Ilpaktukym mo ¢usuke. Pemenue 3amau [DneKTpoHHBIN pecypc] :
yue0.mocobue A CTYJEHTOB WHXK.-T€XH. CIEIHATbHOCTEH BhICII. y4yeb. 3aBeneHuit : B 2 1. T. 1:
duznyeckue OCHOBbI MeXaHUKU. MonekynspHas ¢u3uka U TepMOJAWHAMUKA. DIEKTPOCTAaTHKA.
[ocrostuubil  anekTpuueckuii Tok. Onekrpomarnerusm / T.II. JlymnueBa, H. M. Pycakoga,
A. @. Bonkos. — OnektpoH. naH. (1 daiin). lonenk : Texnonmapk JOHI'TY « YHUTEX», 2017. —
Cucrem.tpeboBanus : AcrobatReader. — Pexxum nocryma:

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

4. Jlymnumesa, T.II. Ilpaktukym mno ¢usuke. Pemenue 3amay [DIeKTpoHHBIM pecypc] :
y4e0.1mocobue sl CTYJIEHTOB MHXK.-TEXH. CIEIUAIBHOCTEH BhICII. yueb. 3aBefeHuit : B 2 1. T. 2:
Konebanus u BomHbL. BomHOBasI M KBaHTOBasI ONTHKA. DIEMEHTHI KBAHTOBON MeXaHUKU. OCHOBBI
busuku TBEpIOTO Tena. DneMeHThl ¢usuku atomHoro siapa / T. I1. Jlymmnuesa, H. M. Pycakoga,
A. ®@. Bonkos. Dnektpos. nad. (1 ¢aiin). Honenxk : Texunonapk JOHI'TY «YHUTEX», 2017. -
Cucrem.tpeboBanus ;. AcrobatReader. — Pexxum mgoctyma:

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

6 YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCIHUITIJINHbBI
Y4eOHO-MeTOoAMYeCKHe H31aHNsl, paspa0oTaHHblie B JlonHTY:

5. Meroandeckue yKa3aHWUsS K BBIMOJHEHUIO JIAOOPATOPHBIX padboT mo ¢u3MKe : I
0o0ydJarmuxcsi BCEX CIEHUATbHOCTEH W HAmpaBiICHWH MOATOTOBKA IO 00pa30BaTEeIbHBIM
nporpammaM «crenuanuteT» u «oakanaspuat» / TOYBIIO «/JIOHHTVY», Kad. pusuxu : cocrt.:
T. IT. Jlymnuesa, A. ®. BonkoB. — Hdonenk : JJOHHTY, 2021. — Cucrem. tpeboBanus: Acrobat
Reader. — 3aru1. ¢ TUTYJ1. 9KpaHa (JOCTYIT Yepe3 INYHbIH KaOUHET CTYICHTA).

6. Metoanuyeckre yka3aHHs IO BBIMOJIHEHUIO MHIMBUAYaTbHBIX 33aJaHUN 1O (HU3UKE @ IS
o0yyaromuxcs 3a04HOW (opMbI 00yUeHHs! BCeX CHELMaIbHOCTEH M HalpaBJIEHUI MOJTOTOBKH IO
nporpaMMam «cnenuanureT» u «6akanmaspuar»y / FOYBIIO «IOHHTVY», kad. ¢pusuku ; cocrt.:
T. II. JlymnueBa, A.®. Bonkos, A. B. Beruuno. — Jlonenk : JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — 3aru. ¢ TuTyI. sKkpaHa. (IOCTyIl Yepe3 JINYHbI KaOWHET CTY/ICHTA).

7. Meroandeckue yka3aHus 10 BBITIOJHEHHIO J1a00paTOPHBIX paboT Mo PU3HNKeE IS CTYICHTOB
NNUT30 : nmns oOydaromuxcsi YpPOBHS HPOQEcCHOHATIBHOrO 00pazoBaHMs «OakajgaBp» U


http://ed.donntu.ru/books/19/cd9104.pdf
http://ed.donntu.ru/books/19/cd9105.pdf
http://ed.donntu.ru/books/17/cd7846.pdf
http://ed.donntu.ru/books/17/cd7847.pdf

«cnermanucty / FTOYBIIO «JIOHHTVY», kad. dusuku : coct.: T. I1. Jlymnuera, A. ®. Bonkos. —
Honenk : JIOHHTY, 2021. — Cuctem. TpeboBanus: Acrobat Reader. — 3ari. ¢ TUTYIL. 3KpaHa
http://ed.donntu.ru/books/21/m6470.pdf

8. Metoanyeckre peKOMEHAALNHU Il CAMOCTOSATEIBHOM paboThl CTYACHTOB 10 AUCLUUIUINHE
"®Ouzuka" [DNeKTpOoHHBINA pecypc] : M 00yJaronuxcs mo HampasiaeHusM moarotToBku 13.03.01
"TeruosHepreTuka u terorexuuka', 22.03.01 "MarepuanoBeeHUE U TEXHOJIOTUN MaTeprasioB”,
22.03.02 "Metamnyprusa'. Y. 1 / TOCYIJAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIIEIO ITPO®ECCUOHAJIBHOI'O OBPA3OBAHUS "JOHEIKMIA
HALIMOHAJIbHBII TEXHUYECKHWII YHUBEPCUTET", Kadempa ¢msuxu ; I'OYBIIO
"IIOHHTY", Kad. ¢usuxku ; [coct. E. B. CaBuenko]. - 992 K6. - Houenk : TOYBIIO "JOHHTY",
2021. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6587.pdf

9. Metoanyeckre peKOMEHAALNH Il CAMOCTOSATEIbHOM paboThl CTYACHTOB 110 AUCLIUIUINHE
"®Ouzuka" [DNeKTpOHHBINA pecypc] : s 00ydaronuxcs mo HampasiaeHusM moarotoBku 13.03.01
"TeruosHepreTuka u terorexuuka', 22.03.01 "MarepuanoBeeHue U TEXHOJIOTUU MaTeprasioB”,
22.03.02 "Metamnyprusa'. Y. 2 / TOCYIJAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIIEIO ITPO®ECCUOHAJIBHOI'O OBPA3OBAHUS "JOHEIKMIA
HALIMOHAJIbHBI TEXHWUYECKHWII YHUBEPCUTET", Kadempa ¢msuxu ; I'OYBIIO
"IIOHHTY", Kad. ¢pusuku. [coct. E. B. CaBuenko]. - 848 K6. - loneux : TOYBIIO "JJOHHTVY",
2021. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6588.pdf

10.  Meronuueckue yKka3zaHUs JJIs CAMOCTOSTENIbHON pabOTHI CTYZCHTOB IO Kypey o0reit pu3uku
[DnexkTponHbIii pecype] : (mis crymentoB Bceex crnenuanbHOcTel) / TOCYJJAPCTBEHHOE
OBPA30BATEJIbBHOE YUPEXIEHUE BBICHIET'O [MPODPECCHUOHAJIBHOI'O
OBPA3OBAHUS "JIOHELIKMM HALIMOHAJIBHBIM TEXHWYECKUW YHUBEPCHUTET",
Kadenpa ¢uzuku ; TOYBIIO "JOHHTY", Kad. dusuxkwu ; [coct.: B.A. T'onbuos u np.]. — 300 K6. -
Honenxk : FTOYBIIO "JOHHTY", 2019. — 1 daiin. — Cuctem. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/20/m4843.pdf

IeKTPOHHO-UH(POPMALMOHHBbIE PeCyPChI
OBC JIOHHTY - http://donntu.ru/library

Internet-pecypchmi:
®dusnka [dnexTponnslii pecypc] / A. @. Bonkos — [ounenk: JouHTY, 2019.
Pexxum moctyma: https://sites.google.com/site/0702907mts/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

7.1 JIeKIMOHHBbIE 3AHATHSA:

VYuebnas aynmutopust Ne3.304, yueOubiii kopmyc Ne3, s mnpoBeaeHuUs 3aHATHN
JEKIMOHHOTO THIA, TPYIIOBBIX M HWHAMBUIYAIbHBIX KOHCYJbTALMH, TEKYLIEro KOHTPOIS U
INPOMEXYTOUHOW arTecTanuu (MylabTUMenuitHoe obopymoBanue: HOyTOyk (OC - Windows 8.1
Professionalx86/64 (akamemuueckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4
(muuensus GNULGPLV3+ u MPL2.0), MynbTUMEIUIHBIN TPOEKTOP, 3KpaH; CHeIHaIN3UPOBaHHASL
MeOenb: JOCKa ayAUTOpPHAsI, CTOJIbI Ay TUTOPHBIE, CTYJIbS YUCHUUECKHE; JEMOHCTPALlUOHHBIE CTEH b
u tutakatel). Jlonenkast Hapognas PecyOnuka, r. Jlonenk, yin. Aprema,96

7.2 llpakTHYecKHe U J1a00pPaTOPHbIE 3AHATHSI:

Crneunanu3upoBaHHas yueOHast J1a0opaTopusi MEXaHUKUA U MOJNEKYIApHOi ¢u3uku Ne3.201,
yueOHblid  Kopmyc N3, Il TpOBEACHHS 3aHATHH CEMHHAPCKOTO THIMA, JIAOOPaTOPHBIX
paboT,rpyNIoBbIX ¥ HMHAMBUAYATbHBIX KOHCYJBTAIMHA, TEKYLIEr0 KOHTPOJII M IPOMEXKYTOUHOM
aTTecTaluy (CrenuaaIn3upoBaHHas MeOelb: 10CKa ayIMTOpPHAs, MapThl, JEMOHCTPALIMOHHBIE CTEHIbI
U IUJIaKaThl; TEXHUYECKUE BEChl, HA0Op pa3HOBECOB, MUKPOMETp, LITAaHTECHIMPKYJb, TPAHCIOPTHUD,


http://ed.donntu.ru/books/21/m6470.pdf
http://ed.donntu.ru/books/21/m6587.pdf
http://ed.donntu.ru/books/21/m6588.pdf
http://ed.donntu.ru/books/20/m4843.pdf
http://donntu.ru/library
https://sites.google.com/site/0702907mts/

CeKYHJIOMep, JIMHelKa, MalluHa ATBYJa, AJIEKTPOHHBIE CEKyHIOMEpHI, OJOK MHUTaHUs, MasTHUKU
Obep6eka, HAOOPHI IPY30B, YCTAHOBKA JJIS U3YUCHUS YAapa apoB, SIEKTPOABUTATENb, AUHAMOMETD,
CUETYUK OOOpOTOB, IITAHTEHIMPKYJb, CEKYyHJIOMEp, MEpEeKIaJuHa C YCTAaHOBJICHHOM Ha Hei
IPOBOJIOKOM, HAOOp TPYy30B, MHIUMKATOP, MHUKPOMETp, WHAMKATODP, IITAHTCHIHUPKYJb, TEPMOMETD,
Hacoc KOMOBCKOro, BaKyyMMETp, QHAINTUYECKHE BECHI, PA3HOBECHI, TUIEIb C OJOBOM, II€Yb,
TepMoInapa, CeKyHI0Mep, CTEKIISIHHBIN 0ayutoH, U-00pa3Hblii MaHOMETP, HACOC, CEKYHIOMED, LIMITHHIIP
C HCCIEeTyEMOM )KUJIKOCTBIO, CEKYHJIOMED, aHATUTUYECKHE BECHI U PA3HOBECHI, MUKPOMETP, YCTAHOBKA
JUIL  ompeseneHust Kod(p@UIMEeHTa MOBEPXHOCTHOTO HATSHKCHUS, YCTAHOBKA JUIS OINpeesICHUs
korddunrenTa BHyTpeHHETo TpeHus ). Jlonerkas Hapoanas PecryOnuka, 1. Jlorenk, yi. Aprema, 96

CneumnanusupoBaHHast yueOHas Jaboparopus eKTprdecTBa U MarHeTi3Ma Ne3.204, yueOHbIit
koprryc Ne3, nmyisi mMpoBeNeHHS 3aHSATHH CEMUHApPCKOTO THUIA, J1a0OpaTOPHBIX PAa0OT, TPYMIOBBIX H
VWHIMBUIYaJIbHbIX  KOHCYJIbTallUM, TEKYHIETO KOHTPOJAS M  IPOMEXKYTOYHOW  aTTecTaluu
(cneunanu3upoBaHHas MeOenb: TOCKa ayIUTOpHAsl, MapThl, TIEMOHCTPALMOHHBIE CTEHIbl U IJIAKATHI;
UCTOYHMK TOKa, BOJBTMETP, TaJbBaHOMETp, HA0Op HIEKTPONOB, HAOOpP KOHAEHCATOPOB,
MHUKpPOBEOEpMETP, BOJILTMETP, MOTEHIIMOMETP, UCTOUHHK TOKA, [TOJICTaBKa C HATSHYTHIMHU IPOBOJIAMH,
aMIIEPMETP, BOJIBTMETP, UCTOYHUK TOKA, PEOXOP/, FAJIbBAHOMETP, MarasuH CONPOTUBIICHNH, HCTOYHUK
TOKa, HarpeBareib, TEPMOMETP, BOJIBTMETP YHUBEpCAIbHBIM B7-21A, UCTOYHUK 3.1.C., aMIIEpMETp,
BOJIbTMETP, PEOCTaT, rajJbBAaHUYECKUN IEMEHT, MUKPOAMIIEPMETP, MHUKPOBOJITMETD, MEPEMEHHBIN
Ppe3ucTOp, MOJIOCOBOM MarHUT, OYCCOJb C KOMIIACOM, CEKYHIOMEp, TaHT€HC-TaTbBaHOMETP, aMIIEPMETD,
peocTar, ICTOYHMK TOKa, TOPOU]L C XKEJIE3HBIM CEPACUHUKOM, UCTOYHUK nUuTanus BC-27M, n3meputens
MarHUTHOW WMHIYKIHUH, TOAKOBOOOPA3HBIA 3JEKTPOMAarHUT, SKOpb C HAOOpOM Tpy30B, aMIEpMETD,
peocrar, OIKOBOOOpa3HbIi MarHUT, U3MEPUTENbHAs KaTyIIKa, MUKPOBEOEpMETP, MUKPOAMIIEPMET,
HarpeBaresb, TepMOIapa, MHUKPOBOJBTMETD,(3JEKTPOHHBIN ocumiorpad, amrepMmerp, BOJIBTMETD,
WCTOYHUK THUTAHUS, SJCKTPOHHAS JaMIla, COJEHOMJ, UCTOYHUK MHUTAHUs, aMIIEPMETpP, BOJILTMETP,
ANIEKTPOHHBINA ocHUILIOrpad, BOJBTMETP, UCTOUHUK IMTUTAHUS, MAsITHUK, CEKyHJIOMEp, MIPUCIIOCOOIEHHE
JUISL OTIpEZIeTIEHHs IIEHTPa Macc, (pU3NUecKuil MasTHUK, HAaOOp JeMIipepoB, ceKyHIOMep, PHU3MUECKHUI
MasITHUK, HITaHT€HIUPKYJb, CEKYHIOMEp, SJEKTPOHHBIM ocuuuiorpad, TreHepaTop HMILYJIbCOB,
KOJIeOaTeNbHBIA KOHTYp, WCTOYHMK HANpPSDKEHUS, MOTEHLMOMETpP, BOJBTMETP, MHKpOAMIIEPMETD,
CEeKyHJ/IOMEp, TeHEepaTop 3BYKOBOH YacTOTHI, MUKPOAMIIEPMETP, KOJIeOATEIbHbIH KOHTYP). JloHenKas
Haponnas Pecriyonuka, r. [lonenk, yn. Aptema, 96

CneumnanusupoBaHHasi yueOHass saboparopusi onTukd U ¢usuku TBEpHoro Ttema Ne3.207,
yaeOHbI KopiTyc Ne3, 1y1st MPOBEACHHS 3aHATHH CEMHUHAPCKOTO TUTIA, JIJAOOPATOPHBIX padoT, IPYMITOBBIX
M WHIUBHUIYaJIbHBIX KOHCYJbTALUM, TEKYIIEro KOHTPOIS W IPOMEXKYTOUHOW arTecTalyu
(MyJbTUMEIMIHHOE O00OpYJOBaHKE: KOMITBIOTEP, MOHHMTOP; CIHEIHATU3UPOBAHHAS MeEOeNb: T0cKa
ay/IMTOpHas, apThI, IEMOHCTPALIMOHHBIE CTEH Il U TIJIAKATHI; HJICKTPUYECKast JTaMITOuKa, (JOTOTIEMEHT,
JIFOKCMETD, 3€pKaTbHbINA TajbBaHOMETP, JIMH3a, OCBETUTEIIb, MUKPOMETPHUUYECKHUI BUHT, CBETO(DUIBTPBI,
TOHUOMETp, ITU(PPAKIMOHHAS pelIeTKa, CBETOQHIBTPhI, ONTHYECKasi CKaMbsl, OCBETUTENb CO IIEIBIO,
TU(PaKIMOHHASA PEIeTKa, CBETOMUIIBTPBI, caxapuMeTp, TPyOKH ¢ pacTBOpamMH caxapa, TOHHOMET]-
criektpomerp I'5, crekisiHHas Mpu3Ma, JaMIa HaKaJMBaHWs, CBETO(QHIBTPHI, ONTHYECKUH MUPOMET,
JaMIia HaKaJlMBaHMSA, BATTMETpP, aBTOTpaHCPOPMATOpP, Ta3zoBbI HHTEp(EepoMeTp, Hacoc, BOASHOM
MaHOMETp, CTCKJITHHBIA OajuloH, BakyyMHBIH QotoanemenT CYB-3, HUCTOYHMK mHUTaHUS,
MUKpOaMIIEpMETp, JIIOKCMETp,ipubop YM-2, BBICOKOBONBTHBIM TeHeparop Crektp-1, pryTHas,
HEOHOBasi U BOJOPOJHAs JIAMIIbl, T€IMO-HEOHOBBIA Jiazep, NUGPAKIMOHHAS pPEIIeTKa, MOJSPOUT,
($OoTO3IEMEHT, BaKyyMHBIN (HOTORNIEMEHT, HICTOYHHUK MUTAHUSI, MUKPOAMIIEPMETP, BOJIBTMETP, PEOCTaT,
TepMonapa, BOJBTMETP, MHMKPOAMIIEPMETP PEOCTAT, TEPMOMETP, HArpEBATENb, TEPMOMETP, MOCT
CONPOTHUBJICHUH, JWOABI, MHUIMAMIICPMETP, MHKPOAMIIEPMETP, BOJIBTMETP, IU(DPAKINOHHBINA
MoHOoxpoMaTop MYM-1, HHKEKIIMOHHBII MOTYPOBOIHUKOBBIH J1a3ep, CBETOAUObI, MUKPOAMIIEPMETD,
VCTOYHMK IIUTaHMs, BOJIBTMETP, JIFOKCMETP, UICTOYHUK IMUTaHUs, YHUBEPCAIBbHBIN MOHOXpoMarop Y M-
2, BBICOKOBOJIBTHBIA TEHEpATop, PTyTHas, HEOHOBas M BOJOpOAHAs Jjamiibl). Jlonernkas Hapoanas
PecnyOnuka, r. loneux, yn. Aprema, 96



7.3 CamocrosiTesibHas padora:

[Tomemenuss Uisi CaMOCTOSITENBbHOW pabOThl C BO3MOXHOCTBIO TOJKJIIOUEHHS K CETH
"UnTeprer" n obecriedeHUEM TOCTyINa B JJCKTPOHHYIO HMH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CPEIY
OpraHM3aluy: YUTATIbHBIE 3aJbl, yuyeOHble Kopmyca 2, 3 (KommbioTepHas TeXHHKa ¢ BO3MOXHOCTBIO
nofkiroueHus: Kk certu «VHTepHeT» M obecriedeHrneM JO0CTyIa B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
obpazoBarensHyto cpeny (DMOC JIOHHTY) u osnekrponHO-Oubmmoreunyo cucremy (ObC
IPRbooks), a Takyke BO3MOYKHOCTbIO MHIUBUYaTbHOTO HEOTPAHUYEHHOTO JOCTYyIa 00yYatOIInuXCs B
3BC u OUOC nocpencreom Wi-Fi ¢ nepconanbHbIx MoOHIBbHBIX ycTpoiicTB. OC-MicrosoftWindows
7, OpenOffice 2.0.3 — o6mecrBennas nunensus MPL 2.0/GrubloaderforALTLINUX - murensus
GNULGPLv3/ MozillaFirefox - JIUIICH3HS MPL2.0, Moodle (ModularObject-
OrientedDynamicLearningEnvironment) - muuensus GNUGPL)/ Touerkas Hapoauas PecryOinka,
r. [loneuk, yn. Aprema,58
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