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Kamudukarus Croenuanucr

Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueGHOMY IJIaHy 252 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 2
AyJUTOPHBIE 3aAHATHS 110 sauer |
caMocCTosTeIbHas paboTa 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpeGoBanusi K NpeABapUTEILHON MOATOTOBKE 00yJaIOLIEerocsi:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

ComnpoTtuBieHre MaTepraaoB

222

Teopus ropeHus U B3pbIBa

223

Ha/:[e}KHOCTI) TEXHUYCCKUX CHCTEM M TEXHOTCHHBIN pucKk

224

[Iporuo3upoBanue onmacHbIX (PakTOPOB MmoXkapa

225

Temmorexuuka

226

DU3NKO-XUMHUYECKHE OCHOBBI Pa3BUTHUA U TYHICHUA I10XKapOB

227

ABTOMaTI/I?:I/IpOBaHHLIe CHUCTEMBI YIIPABJICHUA U CBA3b

228

HayuHo-nccnenoBarensckas pabora

229

Texnomorus BCIACHUSA CTPOUTECIIBHO-BOCCTAHOBUTEIbHBIX pa60T

3. KOMIIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-11: Cnoco6en ¢opMyJIMpoBaTh H PelIaTh HAYYHO-TEXHHYECKHUE 321a4H 110 00ecneyeHHI0 0€30MacHbIX YCJIOBHI 1
OXpaHbI TPYAA B 00J1aCTAX MOKAPHOH 0€30MaCHOCTH, JIMKBUIALMH MOCJIeICTBHIl Ype3BbIYaHHBIX CUTYalHil, CTIACEHUS
4yeJI0BeKa, 3alUTHI OKPY:KAIOLIEd cpeabl.

OIIK-11.1: ®opMmynupyeT U pelaeT HayIHO-TEXHHUECKUE 3a]]a4l B PO ECCU-OHAILHON JISATENILHOCTH C TIPUMe-HEeHHEM 3HaHUN
(hU3NYIECKUX U XU-MHYECKHX 3aKOHOMEPHOCTEH MPO-11eCCOB BOHUKHOBEHHS TOPEHUS U B3PhIBa

B pe3yabTaTe ocBOeHHS THCIHUTIIHHBI 00yJIAIOIHICS TOJIKEH

3.1|3uats:
3.1.1 | OCHOBHBIE MOHSTHUS, 3AKOHBI U MOJIETH MEXAaHUKH, JJIEKTPUYECTBA U MarHeTu3Ma, KojaeOaHuii 1 BOJH, KBAHTOBOW (DM3UKH,
CTaTUCTHYCCKOM (DU3MKH ¥ TSPMOAWHAMUKH; METOJIBI TEOPETHUESCKOTO U SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (QH3HKE
3.2 | YmeTh:
3.2.1 | HOMB30BaTHCS H3MEPUTEIBHBIMU IPUOOPAMU; YMETh OLICHUBAThH YHCICHHBIC OPSIKH BETUYUH, XapaKTEPHBIX IJIS
Pa3JINYHBIX Pa3/IeioB eCTECTBOSHAHUS
3.3 | Baagerb:
3.3.1 | MeTOJaMH TEOPETHYECKOTO M AKCIIEPUMEHTAIBHOTO HCCIICIOBAaHHS, HABBIKAMH 0€30MacHON paboThl ¢ 000pyIOBaHUCM,
00pabOoTKH M aHATN3a KCIIEPUMEHTATHHBIX JTAHHBIX
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutrepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0
IIp Kunemaruka KuHemaTnka NOCTYNAaTEIbHOTO U BPaIlaTEIbHOIO IBIXKEHUS 1 2 JI1.5 0
MaTepualbHOIl TOUKH U TBepaoro Tena. Pemenue 3amaq /I1p/
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 4 JI1.8 0
BenmuuuH. OnpeneneHne IIOTHOCTH TBEPOTO Tella MPaBHIbHON
¢dbopmbl.  /JTab/
Cp Kunemaruka /Cp/ 1 10 0
Jlex Junaamuxa /Jlex/ 1 6 JI1.1 0
Ip Junamuka. /luHaMuKa MoCTynaTeabHOro IBMKEHUS Tel. OCHOBHbIE 1 2 JI1.5 0
TEOpEeMBI U 3aKOHBI. JIMHaMIKa BPaIaTeIbHOTO IBHKEHUS TBEPOTO
Tena. PaboTa u sHeprus B Mexanuke Perrenue 3amau /I1p/




JIab OmnpeneneHue yCKOPEHUsI CHIIBI TSKECTH 110 CIOCO0Y 6 JI1.8
Beccens.OnpenencHue MOMEHTa HHEPIIMU MaXOBOTO Kojieca
JUHAMHYECKAM METOJIOM. V3ydeHne oCHOBHOTO 3aKOHA TUHAMUKH
BpaIaTeIbHOTO IBIKEHHS ¢ TOMOLIbI0 MasiTHuka Obepbeka /J1ab/
Cp Junamuxka /Cp/ 10
Jlex Mexannueckue konebanus U BOJHBI /JIek/ 2 JI1.1
IIp I'apmonngeckue konebanus. 3aTyxaromue konedbanus. CroxeHue 2 JI1.5
konebanuii. Pemienue 3agau /Ip/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ JI1.2
UKP Kontponbnas padota 1 /MKP/ 2 1.4
Paznen | Pa3zpen 2. MoJsekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Jlex MonekynsapHo-KuHeTHueckas reopus /JIex/ 6 J1.1
IIp MonekynsapHo-KuHeTHYecKas Teopus. OCHOBHOE ypaBHEHHE 2 J1.5
MOJICKYJSIPHO - KHHETHYECKON TEOPHHU HICATBHOTO ra3a. DIeMEHTHI
crarucTuku MakcBesuia u bosbivana. Penienue 3amaq /T1p/
JIa6 OmnpeneneHne OTHOIICHUS yIENIbHBIX TETUIOEMKOCTEH BO3yXa, 2 JI1.6
M3MEPEHHBIX IPH TOCTOSHHOM JIABJICHUHU U IIOCTOSHHOM 00BbeMe METOI0M
Kremana u Jlezopma /J1a6/
Cp MonekynsapHo-KHHeTHUecKas Teopust /Cp/ 10
Jlex OCHOBBI TepMOAMHAMHKH /JIeK/ JI1.1
Jlab W3mMepenue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHLIMEHTa 2 JI1.6
Ilyaccona mo ($ha30BbIM cooTHOIICHUSM. /J1a6/
Ip OCHOBBI TEPMOAMHAMUKY AHAJIN3 IEPBOTO U BTOPOro Hayall 2 JI1.5
TepMonuHaMuKd. TeruroBele MammHbl. Perienue 3amaq /Tlp/
Cp OcHoBbl TepMoarnHaMuKH /Cp/ 8 JI1.7
HKP KonTpomnsHas pabora 2 /UKP/ JI1.4
Paznen | Pa3gen 3. DiiekTpu4ecTBO
Jlex Onekrpoctarnka /JIex/ 4 J1.1
Jla6 HccnenoBanue anexTpoctaruueckoro nosis. OnpeneneHne EMKOCTH 2 JI2.1
KOHJICHCATOPOB METOAOM OAJLIHCTHYECKOTO TanbBaHoOMeTpa. /J1ab/
IIp OnexTpocTaTika DNeKTpocTaTuueckoe mnojae. HanpsokeHHOCTS 1 4 J1.5
norennuai. [Ipuniun cynepnosummu. [Ipumenenne Teopemsl ["aycca aist
pacdera IIeKTPHYECKHUX MOoJIeH. DIeKTPOEMKOCTh YeTHHEHHOTO
IIPOBOHHKA U INIOCKOTO KOHIECHCATOPA. DHEPTHs 3JIEKTPOCTATHIECKOTO
nonisi. Perenue 3angau /I1p/
Cp Onexrpoctaruka /Cp/ 4 J12.1
JIex OnextpoauHamuka /JIex/ JI1.1
IIp OnexrpoauHamuka. IloctosHHbIM TOK. 3akonsl Oma. K.IT. 1. ucrounuka 2 JI.5
MOCTOSTHHOTO TOoKa Pemienue 3amau /T1p/
JIab V3MepeHne COIPOTUBIICHUS U OTIPE/ICIICHHE YACIHHOTO COMPOTHBICHUS 2
npoBoaHuKa. OIpeaeneHne 3aBHCHMOCTH COITPOTHUBIICHAS TPOBOAHUKA U
MOJYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
Cp OnexrpoauHamuka /Cp/ 4 J12.1
Pazgen | Pa3zjpen 4. DiieKTpoMarseTusm
Jlex Marnutoctaruka /Jlex/ 2 JI1.1
IIp MarnauTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — CaBapa — J1.5
Jlamunaca u mosxHOTO ToKa. Cuna JlopeHna. J[BrkeHHe 3apsDKSHHBIX
Y4acTHUI] B MAaTHUTHOM ToJie. Petenue 3amaq /T1p/
JIa6 OrnpeneneHne rOpU30HTAILHON COCTABISAIONICH HAIIPSHKEHHOCTH 4 JI2.1
MarHuTHoro mnoiust 3emutn. McenenoBanue MmarHuTHOTO nods. /J1a6/
Cp Maruurocraruka /Cp/ 6
Jlex MarnutHas uanykuus. Teopus MakcBesia 1151 31€KTpOMarHuTHOIO 4 J1.1
mosst /JIex/
IIp MaruutHas naaykuus. Teopust MakcBenia ajist 371€KTPOMarHuTHOTO 2 JIL.S
0TIt SIBIIeHHE 3JIEKTPOMAarHUTHOW HHAYKIUH. CaMOWH/TYKITHSL.
WHIYyKTHBHOCTH. DKCTPATOKH 3aMBIKAHHS M PA3MBIKAHHS JIEKTPHIECKON
nenu. KonebaTenbHbIil KOHTYp. DIeKTpOMarHuTHeIe Koiebanus. Pernenue
3amaq /Tlp/
Cp MarnutHas uHnykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 6 J1.2

monst /Cp/




HKP KonTponsHas pabora 3 /UKP/ 2 2 1.4 0

Pasnen | Paszmen 5. Onruka

Jlex Ousnueckas ontuka /JIex/ 2 6 J1.1 0
IIp Ousnueckas ontuka. OCHOBHbIE 3aKOHBI T€OMETPUYECKOM ONTUKU. 2 4 JI1.5 0
Hutepdepenums u nudpakuus csera. [lonspuzanus ceeta. Pemenne
3amay /TIp/
Jla6 Onpenenenue r1aBHOro (OKYCHOTO pacCTOsHUS TUH3. OnpeencHue 2 6 JI1.3 0

TToKa3aTeJel PEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A66e. OnpeneneHne ATUHBI BOJIHBI M3Iy4SHUS Ja3epa IpH MOMOIIN
JU(PPaKIMOHHON perreTky /J1ad/

Cp Ouznueckas onrtuka /Cp/ 2 10 0
Jlex KsanroBas onrtuxa /JIek/ 2 2 J1.1 0
IIp KBanToBas onTrka. 3aKOHBI TEIUIOBOTO M3TydeHus u hoTtodddekra. 2 4 JI1.5 0
Pemienwue 3amauq /TIp/
J1a6 Omnpenenenue TeMnepaTypbl packajJeHHOIO TeJla ONTUYECKUM 2 2 JI1.3 0
metonoM. /JIab/
Cp Ksanrosas onrtuxa /Cp/ 2 12 J1.3 0
UKP Kontponbnas padota 4 /MKP/ 2 2 JI1.4 0
Pazgen | Paspen 6. ATomHas u aaepHas Gpuznka
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
IIp Crpoenue aroma. KBaHTOBas Ipuposa CBETa U BOJIHOBBIE CBOUCTBA 2 2 JI1.5 0
yactul. Perenne 3agay /I1p/
JIab HccnenoBanue TMHEHYATOro CIIEKTPa aToMa BOJOPOJa U OIpeeNieHre 2 2 JI1.6 0
nocrostHHONi Punbepra. /J1ab/
Cp Crpoenue atroma /Cp/ 2 6 0
Jlex Snepuas ¢pusuka /Jex/ 2 2 JI1.1 0
IIp SnepHas ¢pusuka. 3aKOH paJHMOaKTHBHOTO pacnaaa. SiepHbie peakinu. 2 2 JI1.6 0
Pemenne 3amau /T1p/
Cp Snepuas ¢puzuka /Cp/ 2 4 JI1.6 0
HUKP Kontponbnas padota 5 /MKP/ 2 2 JI1.4 0

5. COAEPKAHME AVNCLHUILIAHEBI (MOAYJIST)

Paznen 1. ®usnueckue OCHOBBI KJIIACCUUECKON MEXaHUKU

Tema 1.1. KunemaTuka

OnemeHTH! kKMHEeMaTHKHU. Mojenu B MexaHuke. Cuctema orcueTa. [TocTynarensHoe ABMKEHHE TBEPAOTo Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHns. CKopocTb U yCKOPEHHE TOUKU KaK TPOU3BOIHBIE pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE yeKopeHns. Kiraccnukanus BUIOB ABMKEHHS.

Tema 1.2. [lunamuka

Tpu 3axkona nuHamuku HetotoHa. TToHATHS Macchl ¥ CHIIbl. BUbI CHIT B MEXaHUKE: TPEHHUS, YIPYTOCTH U TAroTeHus. MMmynbc Tena.
Wmnynec cunbl. BHemHue 1 BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUsI UMITYJIbCca MEXaHW4eCcKOl cucteMsl. LleHnTp Macc (LeHTp
WHEPLIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHOM U epeMEHHO# cuITbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBINH HHTErpaj. MOIIHOCTE. DHEPrusl Kak
YHHBEpCalbHasi Mepa pa3INIHbIX (OPM JBIXKCHUS U B3auMozeiicTBusl. KuHeTHdyeckas SHeprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHMYECKOH SHEPTHH U €T0 CBI3b C OHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTo TelIa OTHOCUTENBHO ocu. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOIO ABMKEHHS TBEPJOT0 Tea OTHOCHTENLHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOrO TAroreHus. IloreHnyanbHas 3Heprust MaTepUualbHOM TOUKH BO BHEIIHEM CUJIOBOM I10JIE U €€ CBA3b C CUIIOH,
JeHCTBYIOIIE Ha MAaTePUANIBHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuiel n3Mepenus AaBneHus. 3akoHsl [lackans u Apxumena. TeueHue uneanbHoM KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. Ko dunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHUs ¥ BOJTHbI

I'apMoHMUeckne KonebaHus M UX XapakTepucTHky. [uddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoeOanuil. [IpyKiuHHBIH,
(u3MUecKuii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs TapMOHHYIECKUX KoieOanuid. ClloxeHHe TapMOHHYECKUX KOJIeOaHHi OTHOTO
HaIpaBJIeHUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs: B3aUMHO NEpIEeHIUKYIApHBIX Kosiebanuid. ®urypsl JInccaxy. 3aTyxaromue 1 BbIHYXACHHbIE KoaeOanus. PesoHaHc.
BonHoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHWIECKHX BOJH B YIIpyroi cpexe. [IpononspHbIe U IOIIepEeYHbIE BOIHEL.
YpaBHEHHE IIOCKOH Oeryei BOTHbL JTHHA BOIHBI M BOJTHOBOE YUCIIO.

Paznen 2. MomekynsipHast Gu3UKa ¥ TepMOANHAMUKA
Tema 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS




OmbITHBIC 3aKOHBI UCANTBHBIX ra30oB. YpaBHeHune Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT maeansHbIX ra3os.
Cpensss KHHEeTHYecKasi SHepPriust MoneKyil. MoneKyIsipHO-KMHETHYECKOe TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

DNeMEeHTHI CTaTUCTUIECKOH (hu3uKH. 3akoH MakcBeia A pacupeeNIeHNs MOJIEKYIT HACaTbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpimana 1 pacpeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIUAIBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyll.

OmnsitHOe o6ocHOoBaHue MKT. Tuddys3us, TemonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHpEIeNICHUs] SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepsoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHuH ero oobema. TeroeMKocTb MakpocucTeMsl. MossipHast
TEIUIOEMKOCTbh. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayajaa TEPMOJAUHAMUKH K
u3omponeccam. AnuabarHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporiecchl. Lukn KapHo u ero x.mm.j. st uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIIKOBaHUE.

CuJIbl ¥ IOTEHIMATBbHAS SHEPTHS MEKMOJIEKYISIPHOTO B3aUMOACHCTBHS. DPPEKTHBHBIN AHaMETp MOJIeKy/. YpaBHeHHe BaH-1ep-
Baanbca. ®a3oBsle nepexonst 1 u 2 poxa. Kputnaeckoe cocrosuue. Tpoiinast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBICHUS.

Paznen 3. DnexTpudecTBo

Tema 3.1. DnexktpocraTuka

3akon Kynona. Hanpsi>keHHOCTb M CHJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpHYecKoro nois. [IpuHnun cynepnosunun
aneKkTpudeckux noiuell. IIpumep pacuera HaPsXKEHHOCTH TOJIA, CO3aBAEMON crcTeMOH 3apsoB. II0TOK BEKTOpa HaNPsHKEHHOCTH
anexTpuueckoro nomna. Teopema Octporpanckoro-I'aycca

PaboTa cui1 anexkTpruuecKoro noss Mo nepeMenieHuo 3apana. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
JIEKTPOCTATUUECKOro nojs. [ToTeHnMan 31eKkTpuyecKoro nosist. DKBUMNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HaMpPSHKEHHOCTBIO NMOJIS. DIEKTPUYECKOE MOJIE B AUANEKTPUKAX. TUIIBI TU3IEKTPUKOB. Buabl nonspusanuu. Bekrop nondpusanuu.
IIpOBOIHUKH B AJIEKTPOCTATHUECKOM TOJI€. DIIEKTPOEMKOCTh MPOBOIHIKA. KoHeHCcaTOphI U UX BUABL. DOpMysia MIOCKOTro
KoHzieHcaTopa. CrocoObl cOeAMHEHNsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuueckoro nomst. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoAHHAMUKA

[TocTosiHHBII AeKTpUYEeCcKHil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma toka. Bexkrop miotHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yyacTka U nosiHod nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, X TEMIIEpPATypHas
3aBUCUMOCTb. PacueT cOmpoTUBIECHUN IPU Pa3NUYHbIX BUIAX COCAUHEHHUMH.

PaboTa 1 MoImIHOCTE 37eKTpHUecKoro Toka. 3akoH Jlxoynsa-Jlenna. [IpaBuina Kupxroda u npuMeneHune ux K pacuery
Pa3BETBIEHHBIX LEMEH.

Pa3nmen 4. DnekTpoMarueTusM

Tema 4.1 MaruurocraTika

MarnutHoe nosue. Muaykuus MmarautHoro nosst. CuiioBble IMHUM MarHUTHOTO IOJIsL, €r0 BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CHUJIBL, ACUCTBYIOLIEH HA IPOBOIHUK C TOKOM. [IpaBuno neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MaraHuTHOM noie. [Tpuniun padotsl anektpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJiei (MpsIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBIKEHHE 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOeE mose coleHonaa U Topousa. I1oTokx BekTopa MarHUTHOU
unaykiuu. Teopema ["aycca nns nmonst B. [lotok BekTopa B uepes conenous.

Tewma 4.2. MarauTtHas uaaykuus. Teopust MakcBeia sl 3JIeKTPOMAarHUTHOTO TTOJISt

Paborta 1o epeMeneHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHast HHAYKIHA. 3akoH Dapazes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuH. MIHOAYKTUBHOCTH KOHTYpa. DJ1C
caMOMHIYKLIUH. B3auMHas MHIYKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHETHKOB (7Ma-, Hapa- B (eppOMarHeTky), uX (pusmdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas TpoHHUIIaeMocTh BemecTBa. OcHOBBI Teopur MakcBemna. Tok cmemenus. YpaBHeHns: MakcBenIa B MHTErPaIbHON
dbopme.

ITonsTHE 0 MepeMeHHOM Toke. OMHUECKOE, peaKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U IOJIHOE COIIPOTHUBIIEHHUS LIENU IEPEMEHHOIO
Toka. 3akoH OMa Juid Heny NepEMEHHOr0 TOKa. MOIIHOCT, BbIEIsAeMasl B LIENH IIEPEMEHHOTO TOKA.

DJeKTpoMarHuTHbIE Konebanus. ['apMoHndeckue, 3aTyxaloue U BeIHYKAeHHbIe Konebanus. [lonsTre o pe3oHaHce.
DJeKTpOMarHuTHbIE BOJIHBI M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. ®usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHYECKOM ONTHKH. AOCOJIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeH . VX Gu3naeckuii CMBICII.
SIBneHNe MOTHOTO BHYTpeHHETO oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nunu3bl. @opmyna nuH3bL. [TocTpoeHne n300pa>keHUH.

BonHoBas 3neKTpoMarHuTHas pupoa cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmroeHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [10I10CH paBHOM TONIIKHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne naTepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punmmmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha mpocTpaHcTBeHHOI penretke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe nccinegoBaHme CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.




Ionstpusanus ceeta. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. IIpusma Hukomns. Ionsponast u
MOJAPHU3AI[IOHHBIE TTPU3MBL.

HckyccrBenHas ontudeckas anmzoTponus. Dddexts! Keppa n @apanes. OnTudecku akTHBHBIC BemecTsa. Jlucmepcus ceera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 5.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruu B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aKoH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrnuii poroad ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHIITEWHA T BHEITHET0 GoTodddekra.
Macca u nmmyisce GoToHa. [lapinenue ceera. OnpiTs! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue atoma

Mopemn aromoB Tomricona u Pesepdopaa. DMmupraeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHHS M MOTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitinst. OnbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO JTyali3Ma CBOICTB MaTepruu. BormHoBas GyHKIuU 1
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle uncna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nyueHue. [ToHsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3M A1pa.

B3aumMopelicTBuEe HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTUBHOIO pacmhaia. 3aKOHOMEPHOCTHU U MIPOUCXOXKAeHHE anb(da, OeTa - u raMMa-u3IydeHus aTOMHBIX SAep.
ITonsTHE 0 AAEPHBIX PEAKIHAX U UX OCHOBHBIX THNaX. McKyccTBeHHas painoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust nenenus. [loraTHe o sipepHoi SHepreTrke. Peakiist CHHTe3a aTOMHBIX sinep. [IpobieMa yrpaBisieMbIX TepMOSIEPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. X Knaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImoHeHve U 3ammuTa 1abopaTopHbIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

OIIK-11: CnocobeH (popMyIHpOBaTh U pelIaTh HAYYHO-TCXHUYCCKHUE 33/1a4H 110 00eCIIeUeHHIO OE30TIaCHBIX YCIOBUI U OXPaHbI
TpyZa B 00JIaCTAX MOXKAPHOW 0€30MaCHOCTH, JIMKBHIAINH TTOCIICICTBHI UpE3BBIYAIHBIX CUTYAIHH, CITACCHUS YEeJIOBEKA, 3aIUTHI
OKpY’Karolei cpeapl.

1 cemectp

Bomnpoc Nel

Onumure, Kak MEHsETCsI IUIOTHOCTD T'a3a PY N3MEHEHUH TEMITepPaTyphl U AaBieHus. Kakue ¢pusnueckue cBoicTBa rasa
OIPEIEIISIOT €r0 MOBEACHHE B 3THX YCIOBUSIX?

Ortget: [Ipn yBenn4eHHN TEMIIEpaTyphl ra3 paclIupseTcs, YTO MPUBOANUT K YMECHBIICHHUIO €r0 ITIOTHOCTH. [Ipy NOBBIICHHN
JIABJICHUS ra3 CKUMACTCS, YBEIMUMBAs CBOIO INTIOTHOCTH. OCHOBHEIE CBOICTBA I'a3a, KOTOPHIE OIPEEIIIOT €ro OBEICHHUE,
BKJIIOUAIOT CPEIHIOI0 KHHETUIECKYIO SHEPTUIO MOJIEKYI (TEMIIeparypa) U CHIIy MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS (JaBiIcHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIIOHSACTCS BHYTPh MMOBOpoTa. Kakwe CHITBI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHH BIUSIOT HA YCTOMYMBOCTD CyHA?

OrtgeT: HakiioH kopmyca CyIHa BHYTPb IIOBOPOTA BBI3BAH ICHCTBHEM LICHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIIUX TPH ABMKCHUU
10 KPUBOJIMHEWHOH TpaekTopuu. Koraa cyqHO moBopadnBaeT, IEHTPOCTPEMHUTENNbHAS CHIIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBISAA KOPITYC HAKIIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCS CHJIaMH IIIaBy9eCTH, JSHCTBYIOIINMH CHU3Y BBEPX,
KOTOpBIE CTPEMSTCS BEPHYTh CYJHO B BEPTUKAIBHOE MOJIOKEHUE. Y CTOHYMBOCTE Cy[JHAa 3aBUCUT OT COOTHOILIECHHS ATUX CHIL: YeM
CHJIbHEE HAKIIOH, TeM OOJIbIIE BEPOSITHOCTD OTEPH YCTOWYUBOCTH. BaKHBIMU (paKTOpaMHu, BIUSIOLMIMME HA YCTOHYHBOCTH,
SBIIIIOTCS BBICOTA IIGHTPa Macc CyaHa, (hopMa KopIryca ¥ pacipeielieHre rpy3a.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIliy NPy >KUHbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma




d) 3axon boitns-MapuorTta
ITpaBunbHeIA 0TBET: b) 3akoH ['yka

Bomnpoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MeXaHHYECKYIO SHEPTHIO B DJIEKTPUUECKYIO?
a) Jlunamo-marnna

b) Tpauncdopmarop

¢) AKKyMyTISITOp

d) Kongencatop

ITpaBubHEIT 0TBET: a) JlMHAMO-ManIHHA

Bompoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppOMarHUTHEIX MaTepHalIOB?
a) BrIcokas 3:1eKTponpoBoANMOCTE

b) CriocoOHOCTB COXPaHATH OCTATOYHYI0 HAMArHUIEHHOCTh

c) Huskast MaruutHast mpoOHHIIAEMOCTh

d) Hanmuuume moMeHOB

IIpaBunsHbIE OTBETHL: b, d

Bonpoc Ne6

Kakune BenmM4IMHBI SBIISIOTCS OCHOBHBIMU ITApAMETPAMU COCTOSIHHS TEPMOANHAMUYECKOH CHCTEMBI?
a) Temmeparypa

b) O6Bem

¢) Maccogas nons

d) laBnenue

e¢) CxopocTb

IIpaBusbHbBIE OTBETHL: a, b, d

Bompoc Ne7
YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD CTAANI JBIKECHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOH HadabHOI
CKOPOCTBIO.

1. Teno nBuxkeTcss paBHOMEPHO BJIOJIb TOPU3OHTAIBLHONU OCH.

2. Teno HaunHaeT ABUraThCs MO AEHCTBHEM CHJIBI TSHKECTH.

3. Teno AOCTHUIIIO MOBEPXHOCTH 3€MJIH.

4, l'opu3oHTanbHOE ABMXKEHUE 3aMEIIETCsl M3-32 CONMPOTUBIICHHS BO3JyXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1 -4 — 2 — 3

Bormpoc Ne8

Y CTaHOBHTE MOCIIEIOBATENBHOCTD ICHCTBUHN MPH U3MEPEHUH IEKTPHUECKOTO CONPOTHUBIICHHUS PE3UCTOPa METOJIOM aMIIepMeTpa U
BOJIBTMETA.

L. IMoAKITIOYNTh UCTOYHUK TTUTAHUSL.

2. V3MepuThs HamnpspKEHHE Ha PE3HCTOpE.

3. IMoaxIounTh pe3nUCTOp MOCIEAOBATENHHO C aMIIEPMETPOM H BOJIBTMETPOM.

4. Wzmeputs crity TOKa B IEMH.

5. PaccunTathe compoTHBiIeHHE 10 3akOHY OMa.

ITpaBunbHas nocinenoBarenbHocTh: 1 -3 -4 -2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXY (DM3NUECKUMHU BENMYMHAMU U UX CUMBOJIaMH B MexayHaposaHoit cucreme equnut (CH).
Odusnueckas BeIUYMHA CumBon
ayCuma 1)F

b) Pabora 2) W

¢) MouHocTts 3)P

d) DnexTpudeckuit 3apan 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUCCKIMU SBICHUSIMHU U YCTPOMCTBAMH, HCIIOIB3YIOIIUMHE TH SIBJICHUSL.
Dur3ndecKoe SIBICHUE YerpoiicTBo

a) DIIeKTpPOMarHUTHAsT MHIYKINSA 1) Tpauchopmarop

b) ®otordpdext 2) Conmneunas Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmoanekTpruIeCcTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)




b) — 2)
c)—3)
d)—4)
2 cemecTtp

Bompoc Nel

OOBsicHUTE, TOYEeMy OEIIBIif CBET IPH MPOXOXKICHUH Yepe3 IPH3MY pasiaraeTcs Ha ClieKTpaabHbIe IBeTa. Kakne mprHINIE JIeKat
B OCHOBE 3TOTO SIBJICHUS?

OrtgeT: beneblii cBeT mpeacTaBisieT co00i cMech BceX BHIMMBIX LIBETOB CrieKTpa. [Ipu MpoXoxIeHuH Yepes Mpu3My CBET
TPEJIOMIIIETCS M3-32 PA3INIHON CKOPOCTH PACTIPOCTPAHEHHUS KaXKIOTO IIBETAa B MaTepHalle MPU3MBL. JTO SBICHHE H3BECTHO KaK
JHICIepcHsi CBeTa. Pa3nuaHble [UIMHBI BOJIH CBETA MIPEIOMIISIOTCS MO PA3HBIMH YIIaMH, YTO IPUBOAUT K MX Pa3/Ie/ICHHIO H
00pa30BaHMIO PaIyry IIBETOB.

Bonpoc Ne2

OmnumuTe Tporece paIHoaKTUBHOTO pachajga U 0OBsICHUTE, KaKue BUABI PaAXOAKTHBHOTO paclajia CymecTByoT. Kakue npomaykTs
00pa3yloTcst B pe3yibTaTe KaXa0ro Bujia pacnajaa?

OtBeT: PamroakTHBHEIN pactiag — 3TO MPOIECC CaMOTIPOM3BOJIEHOTO MPEBPAIeHNS HECTAOMIBHBIX SIep B CTAOMIBHBIC ITyTEM
BBIOpOCA AJIEMEHTAPHBIX JAaCTHI] HJIM TaMMa-u3aydeHus. CyIecTBYIOT TPH OCHOBHBIX THIIA PAIHOAKTUBHOTO pacmaja: ainbda-
pacmag, 6era-pacnaj ¥ TaMMa-usinydeHue. Anbga-pacnaa mpuBOIUT K 00pa30BaHUIO HOBOTO 3JIEMEHTa C MEHBIIINM aTOMHBIM
YHCJIOM U YMEHBIIEHHEM YnCia HeHTpoHOB. bera-pacnan BriroyaeT TpaHcopMannio HEHTPOHa B IIPOTOH MIIM NIPOTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-I3ITydeHre — 3TO BBIACIECHHUE SHEPTHUH B BHJE (POTOHOB
BBICOKOM 3HEpruu 0e3 U3MEHEHHs COCTaBa Afpa.

Bompoc Ne3

Kaxkoii 3 nepednciIeHHbIX 3J1eMEHTOB 00J1ajaeT HanOOJIbIIe aTOMHOM Maccoit?
a) Bogopon

b) I'enwmii

¢) Yraepon

d) XKeneso

ITpaBunbHsiii oTBeT: d) XKeneszo

Bomnpoc Ned

Kakoii nmpu6op ncnosb3yercs A HAOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUL], TAKUX KaK AJIEKTPOHBI?
a) Mukpockor

b) HuknoTpon

) DNeKTPOHHBII MUKPOCKOTI

d) Pagnonokatop

ITpaBUIBHEIH OTBET: ¢) DNEKTPOHHBIN MHUKPOCKOIT

Bompoc Ne5

Kaxwue 13 mepedncaeHHbIX YCTPOHCTB UCTIONB3YIOT IIPHHIIUITEI ONITHKA?
a) Jlazepsr

b) Pamapsr

¢) Teneckorbl

d) Kamepsr

[IpaBuibHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kakue u3 mepednciieHHBIX YaCTHI] YHACTBYIOT B SAEPHBIX PEAKIHAX?
a) DIeKTpOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosurponsr

IIpaBusibHbBIE OTBETHL: b, C

Bompoc Ne7

YcTaHOBHTE MIPAaBIUIIBHYIO TOCIIE0BATENBHOCTD COOBITHI IPH 00pa30BaHUM PaJLyKHOTO CIIEKTpa:
1. benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT mpesloMIIIeTCs ¥ OTPAKAeTCs] BHYTPH KAaIUTH BOJIBI.

3. CBeT BBIXOIUT U3 KAIUIM M Pa3jiaracTcs Ha OTAEIbHBIC I[BETA.

4. UenoBek BUAUT pajyry.

[IpaBuiibHas mocnenoBaTeNbHOCTh: 1 — 2 — 3 — 4

Bompoc Ne§

YcTaHOoBHTE OCIEN0BATENILHOCTD 3TANOB AAEPHOTO JIENICHHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA AOPOM.

3. Pacnag simpa Ha aBe wacTu.




4. O6pa3oBaHHe HOBBIX HEHTPOHOB.
[IpaBuiibHas TOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIMOAKTUBHOTO paclajia U 00pa3yroIMMUCS JaCTUI[AMU:
Bun pacnana OOpa3yromuecs: 4aCTHIIbI

a) Ansda-pacran 1) Mo3utpon

b) Bera-pacnan 2) Anba-uactana

¢) l'amma-uznyuenue 3) DnexTpoH

d) Bera-mumtoc-pacman 4) 'amma-hoToH

IIpaBuabHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)y—1)

Bomnpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMH SABICHUSIMH U IPUMEPAMHU UX HCIIOIB30BaHHUS:
PusnyecKkoe sSBICHHUE IIpumep ucnonab3oBaHMs

a) udpaxmus ceera 1) CD/DVD-npourpsiBaTeiib

b) Snepusiit cuare3s 2) Conmie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3NeKTPOCTAHIINS
d) ®ayopecuernus  4) JIIOMHHECHEHTHBIC JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIONHUTE M 3aIIUTUTH BCE J1aD0pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJILHBIX
BOTIPOCOB, IPUBEIEHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUIUINHE
3ayeT Mo AMCUUILTMHE BBICTABISETCA MO Pe3yabTaTaM CUCTEMAaTHUECKON pabOThI CTy[EHTa B TEUEHHE CEMECTpa.

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIIEKC BOIPOCOB HAa YCBOGHHUE IPOHAEHHOTO MaTepHrania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTn oOydaromuics, s Kax/10ro 3alaHust, OpMyIUpyeT MIPaBUIbHbIE C €70 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTIHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIeHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBHH C TPEOOBAHUSAMHE, B IOJHOM 00beMe U 0e3 OommboK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME AOCTATOUHOM ISl OOILETO
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIaHUSI B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IIeH 9acTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUs.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaed. mocobue it HHKEHep.-TEXH. CIell. By30B Mocksa: Axagemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 [ Bukynos CtaHucnas
Bukroposuu,
Tpoiakuna Enena

TpanueBHa

Ou3mKa: 381244 A1 CAMOCTOSAT. PEIICHHS JIsl CTYJCHTOB BCEX CIIELI.
04. 1 3204. (popM 0O0ydeHHst

Hosocubupck: HI'ABT,
2011

JI1.3 | Curumos Biagucnas
HBanoBuuy,
IIporonomnoa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHEIA IPAKTHKYM 110 (DU3UKE

Hosocubupck: CI'YBT,
2016

JI1.4 |Buxynos C. B.,
Curumos B. .,

Tpeakrna E. T.

®dusnka: cOOPHUK 33124

Hosocubupck: CI'YBT,
2017

JI1.5 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpeiakuna, A.C.

SpocnaBuena

®dusmka: yued. mocodue

HoBocubupck: CI'YBT,
2017

JI1.6 |Hukurenko AHaTtomuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaunn HukomnaeBuu

JlabopaTOpHBIH MPAaKTHKYM 10 MOJICKYJSIPHOM (hU3UKE: MPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.7 | HukuteHko AHaToyui
T'eopruesny, SIkoBneB
Buagumup
Huxonaesuu,
Curumos Brnagucnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun HukonaeBua

JlaGopaTopHBIii IPAaKTUKYM 110 MOJIEKYJISIPHON (PH3HUKE: MPAKTUKYM

Hosocubupck: CI'YBT,
2019

JI1.8 | Hukurenko AHaTtomuit
I'eopruesny, SkoBnes
Bragumup
Huxomaesuu,
CurumoB Buagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTOpHBIi MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonojHuTEJBHAS JIUTEPATYpPa

ABTOpLI, COCTaBUTEIIN

3ariaBue UsnarenscTBO, O

JI2.1 | OpnoB Tpanuit
BacunseBud,
CuntoxoB Muxann

IlerpoBuu

JIabopaTOpHBIH MPAaKTHKYM IO (pr3nKe. DNEKTPUIECTBO, MATHETU3M

Hosocubupck: HU'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIIMHBI (MO Y JI5I)

Hasnauenune

Ob6opynoBanue

JlabopaTopust onTUKH U (PU3MKU
aToMa - ydeOHasl ayAuTOpHs IS

AynutopHas pocka; Kommnexkt ydue6Hoit wmeGenm; JlaGoparopusle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHHS JIMH3bI, OnpeneneHre nokasarems MPeIOMIICHUS KHIKOCTeH ¢

MPOBEICHUS mabopaTOpHBIX | ToMoIIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa TIPH  TOMOIIH

3aHATHI mudpaknuoHHON pemeTky; OnpeneseHre KOHICHTPAIMM CaxXapHBIX PAcTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OrmpeneneHne TeMmepaTrypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEICHUS 3aHATUH

JIEKIIMOHHOTO THIA

YuebHas ayUTOpHsI Juist | AynuropHast mocka; Komruiekt ydeOHOH Mebenyn; MynmbTUMenuiiHoe 00OpyfOBaHHE: MPOSKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHUBepcHTeTA.

YuebHas aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu

MPOBEICHUS MPaKTHIECKUX

3aHATHH




