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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 JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

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

221

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

MexaHuKa KUIKOCTH U ra3za

227

OOmas OJICKTPOTCXHHUKA U DJICKTPOHHKA

228

CompoTuBlIeHHE MAaTEPHUAIIOB

229

beszonacHocTh KU3HCACATCIPHOCTHU

2.2.10

Teopus ropeHus U B3pbIBa

2.2.11

HaI[e)KHOCTL TEXHUYCCKUX CHCTEM M TCXHOTCHHBIN PpHUCK

2212

OpraHu3annOHHO-CITy)KeOHas TPAKTHUKA

2213

IIporHo3upoBaHKe ONMAacHBIX (PaKTOPOB MoKapa

2.2.14

Tenmorexuuka

2.2.15

DOU3NKO-XUMUYECKHE OCHOBBI Pa3sBUTHUA U TYIICHUA ITOXKApPOB

2.2.16

Hayuno-nccnenoBarensckast paboTa

2.2.17

TexHomorus BCACHUS CTPOUTCIIBHO-BOCCTAHOBUTCIIbHBIX pa60T

2.2.18

MexaHuKa KUJIKOCTH U ra3za

2.2.19

OOmast >IEKTPOTEXHUKA U DICKTPOHHUKA

2220

COHpOTI/IBJ'ICHI/Ie MaTcpuaoB

2.2.21

beszonacHocTh KU3HCACATCIPHOCTHU

2222

Teopwust ropeHHs U B3pbIBa

2.2.23

Haﬂe)i(HOCTI) TEXHUYECKUX CUCTEM M TEXHOTCHHBIN pucK

2.2.24

OpraHu3annoHHO-CITy)KeOHas TPaKTHKA

2.2.25

ITporno3upoBaHue ONAacHBIX (HaKTOPOB IOKapa

2.2.26

Temmorexuuka

2227

DU3NKO-XUMHUYECKHE OCHOBBI Pa3BUTHUA U TYHICHUA I10KapOB

2.2.28

Hayuno-nccnenoBarensckast paboTa

2.2.29

TexHosorust BeAeHUSA CTPOUTCIIbHO-BOCCTAHOBUTEC/IbHBIX pa60T

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIHHUITIJIMHbBI

(MOJY.JIsT)

OIIK-3: CnocoGeH pemiaTh NPUKJIaJHbIe 321244 B 00J1aCTH o0ecnieyeHUsl N0KAPHOI 0€3011aCHOCTH, OXPAHbI OKpYXKaKOLIeil
cpeabl 1 KOJIOTHYECKOii 6€30NMaCHOCTH, HCIOJIB3Ysl TEOPHIO M METO/bI (PYHAAMEHTAIBHBIX HAYK;

OIIK-3.1: AHanmu3, KPUTHYECKOE OCMBICIICHE HH(POPMALIUH, YMEHHE pacCMaTPH-BaTh BO3MOXKHBIC BAPHAHTHI pellie-HUs 3a1a41

OIIK-3.2: TIpumeHeHue 3HaHMi (HyHTaMeH-TATBHBIX HAYK JIJIS pellieHus 3a1ad B 00JacTH o0ecrieueH sl MoKapHoi 6€30IacHOCTH,
OXPaHbI OKPY)KaIO-IIIeH CPeIbl U IKOIOTHYESCKOM 0€3-0MacHOCTH

OIIK-11: Cnoco0eH ¢popMyJIHpPOBATH U PelIaTh HAYYHO-TEXHHYeCKHe 32/1a4U N0 00ecneyeHHI0 0e30ACHBIX YCJI0BUI U
OXpaHBbI TPYAA B 00J1aCTAX MOKAPHOH 0€30MaCHOCTH, JIMKBHIALMH MOCJIeICTBHIl Ype3BbIYaHHBIX CUTYALHIi, CIIACEHUS
YeJI0BeKa, 3alUTHI OKPY:KAIOLIEH cpeabl.




OIIK-11.1: IlpumeHeHue B IpodecCHOHATBHON IESTEIbHOCTU 3HAHUH (H3UIECKUX H XUMHUYECKAX 3aKOHOMEPHOCTEHl ITPo1eccoB
BO3HUKHOBEHHS TOPE-HUSL ¥ B3pbIBA

OIIK-11.2: ITpumeHeHUE B IpodecCHOHATBHON cepe METOI0B o0eceueHUs 0e3-0MacCHOCTH U COXPAaHECHUs OKPY-XKAIOIIEH cpebl

OIIK-11.3: IlpnmeHeHue B IpodecCHOHATBHON chepe METOTOB OLICHKH M CIIOCOOBI CHIKEHHS OKapHBIX PHCKOB

OIIK-11.4: IlpumeHeHue B podecCHOHANBHON chepe MEeTON0B PEIIeHHs 3a/1a4 110 OLIEHKE Ha/IeKHOCTU TEXHUUECKUX CHCTEM

OIIK-11.5: ITpuMeHeHHE B PO ECCHOHATBHON chepe METOIOB U CPEACTB CBSI3H, OMOBEIICHUS 1 aBTOMAaTU3UPOBaH-HBIX CHCTEM

YIIpaBJICHUA, 3(1)(1)€K-TI/IBHOC HCII0JIB30BaAHUE KOMITJICKCA MMPOTPAMMHO-TEXHUYCCKUX CPEACTB CBA3U U YIIPABJICHUA

B pe3yiabTaTe 0CBOCHUN AUCHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE TIOHSTHS, 3aKOHBI U MOJIETT MEXaHUKH, JJIEKTPHUYECTBA M MATHETH3Ma, KOJIeOaHU U BOJIH, KBAHTOBOH (pr3HKH,

CTaTHCTUYECKON (PU3MKK M TEPMOAMHAMUKY; METO/IbI TEOPETHUECKOTO M 3KCIIEPUMEHTAIBLHOTO NCCIIEI0BaHUs B (PU3HKE

3.2 | YMeTh:

3.2.1 | moIB30BaThCS U3MEPUTEIBHBIMU IPUOOPAMH; YMETh OLIEHUBATh YHUCICHHBIC MOPSIIKU BEINYUH, XapaKTePHBIX IS

Pa3IMYHBIX pa3acioB €CTCCTBO3HAHUA

3.3 | Bragern:

3.3.1 | MeTo1TaMU TEOPETHUECKOTO U SKCIEPUMEHTAIBHOTO UCCIEIOBAHU, HABBIKAMH 0€301acHOi paboThl C 000pyOBaHUEM,

O6pa6OTKI/I 1 aHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHBIX

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHuUe pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemarnka KnnemaTika nocTynaTelIbHOTO M BpaIllaTeIbHOTO JABHKEHUS 1 JIL.S 0
MaTeprabHOI TOYKH U TBepaoro Tena. Pemenne 3amaq /I1p/
JIab Kunemarnka. Jlaboparopnas padora 1. OCHOBEI METOZI0B 00pabOTKH 1 4 JI1.8 0
Pe3yNbTaToOB U3MEpeHui pusnueckux BeauuuH. JlaboparopHas padora 2.
OnpeneneHre MIOTHOCTH TEJ MPaBHILHON Gopmbl. /J1ab/
Cp Kunemaruka /Cp/ 1 6 0
Jlex Junamuka /JIex/ 1 6 JI1.1 0
IIp Junamuka. J[nHaMuKa mocTynaTeIbHOTO ABMKeHUS Tel. OCHOBHbBIC 1 8 JIL.S 0
TEOpeMBI M 3aKOHBI. JIMHaAMIKa BpaIaTeIbHOTO ABIKCHNS TBEPHOTO
tena. PaboTa u sHeprus B Mexanuke Pemrenne 3amaq /IIp/
JIab Junamuxka. JlabopaTtopHas padota 3. OnpeneneHue yCKOPEHUs CHIIBI 1 6 JI1.8 0
TsKeCTH 1o crocody beccenst. JlaboparopHast paborta 4.0npenenenue
MOMEHTa HHEPIIMK MaXOBOTO KoJIeca THMHAMHIECKAM METOJIOM.
JlaboparopHas pabota 5. M3ydeHue OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO ABIKEHHS ¢ TOMOLIbI0 MasiTHUKa ObepOeka /J1ab/
Cp Junamuxka /Cp/ 1 8 0
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 1 JI1.1 0
IIp Tl'apmonnueckue konebanus. 3aryxaromue konebanus. CliosxeHune 1 JI.5 0
konebanuii. Perrenue 3anay /I1p/
Cp Mexanunueckue konebanus u BomHbI /Cp/ 1 J1.2 0
HKP Kontponbhas padota 1 /UKP/ 1 2 J1.4 0
Paznen | Pa3zgen 2. Moaekyiasipuasi pu3uka 1 TepMOANHAMHUKA
Jlex MonekynsapHO-KHHETHUEeCKas Teopust /JIex/ 1 6 JIT.1 0
IIp MonexynspHo-KuHeTHuecKas Teopust. OCHOBHOE ypaBHEHUE 1 4 JIL.S5 0

MOJIEKYISIPHO - KHHETUYECKOM TEOPUH UICATbHOrO ra3a. JJIeMEHTHI
craructuku Makcsesuia u bonbiivana. Penenue 3amaq /Tlp/




JIab MonekynsapHo-KuHeTHuecKas Teopus. JlabopaTopHast paboTa 2 J1.6
6.0mpeieneHye OTHOIICHNUS yASIBHBIX TEIUIOEMKOCTEH BO3IyXa,
HN3MEPEHHBIX IPH ITOCTOSHHOM JIABIICHUH W TIOCTOSHHOM 00BheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonekynspHo-kuHeTHueckas reopus /Cp/ 6
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 4 J1.1
JIab OcHoBrl TepMonuHamukn Jlaboparopras padora 7.V3mepenne ITHBI 2 JI1.6
3BYKOBOW BOJIHBI,CKOPOCTH 3ByKa U koaddunnenta [Tyaccona no
($a3oBbIM cooTHOIIEHUM. /J1ab/
IIp OCHOBBI TEpMOJIMHAMUKNA AHAJINU3 IEPBOTO U BTOPOTO HAYall 4 JIL.S
TepMouHaMuKky. TeruroBele MammHbl. Perenue 3amaq /Tlp/
Cp OcHoBbI TepMoarHAMUKH /Cp/ 6 JI1.7
HKP KonTpomnsHas padora 2 /UKP/ 2 J1.4
Pazmen | Pasgen 3. DiiekTpu4ecTBO
Jlex Onextpocraruka /Jlex/ 4 JI1.1
JIa6 Dnektpocraruka. JlabopaTopuas padota 8. MccnenoBanne 2 JI2.1
aNIeKTpUUecKoro mois /J1a6/
IIp OnexTpocTaTika DIeKTpocTaTndeckoe nojue. HanpspkeHHOCTD 1 4 J1.5
noreHuuan. [IpuHnun cyneprnosuumu. [Ipumenenue reopems ["aycca juis
pacdera IIeKTPHYESCKHUX MOoJIeH. DIeKTPOEMKOCTh YeTHHEHHOTO
MIPOBOHIKA U INIOCKOTO KOHIECHCATOPA. DHEPIHA 3JIEKTPOCTATHIECKOTO
nonisi. Perienue 3amgau /I1p/
Cp Dnextpocraruka /Cp/ 4 JI2.1
Jlex OnexrpoauHamuka /JIek/ JI1.1
IIp Onextpoaunamuka. [Toctosuubii ToK. 3akonsl Oma. K.IL. /1. uctounuka 2 JI.5
MIOCTOSHHOTO ToKa Pemrenue 3amay /I1p/
Jla6 DnektpoauHamuka. JlaboparopHas padora 10. U3mepenue 2
COIPOTHUBIICHNS METOIOM YPaBHOBEIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauaamuka /Cp/ 4 JI2.1
Paznen | Pa3zpes 4. DieKTpoMarseTusm
Jlex MarunToctatuka /JIex/ 2 JI1.1
Ip Marunutoctartuka. MarautHoe noie. 3akonsl Amnepa, buo — Casapa — 2 JI1.5
Jlammaca u moxHOTO ToKa. Cuia Jloperna. J[BrkeHne 3apsKeHHBIX
YacTHUIl B MarHUTHOM nosne. Pemenne 3anay /I1p/
JIa6 Maruutoctatuka. JlJaboparopuas padota 11. Onpeaenenue 2 JI2.1
TOPHU30HTAIFHON COCTABIAIONICH MarHUTHOTO Totst 3emin /J1a6/
Cp Maruutoctaruka /Cp/ 6
Jlex MarnutHas uHnykuus. Teopusd MakcBesuia U1sl 31€KTpOMarHuTHOTO 4 JI1.1
monist /JIex/
IIp MarnutHas uanykuus. Teopus MakcBesia 11s1 91€KTpOMarHuTHOIO 2 J1.5
ot SIBieHue 31eKTpoMarHuTHOH MHYKIH. CaMOMHTyKIIHSI.
WHIYyKTHBHOCTH. DKCTPATOKH 3aMBIKAHHS U Pa3MBIKaHHS JIEKTPHYECKOM
nenu. KonebatensHbIi KOHTYp. DIEKTpOMarHUTHEIE KonebaHus. Pemenne
3anau /Ip/
Cp MarnurtHas naaykuus. Teopus MakcBesuia AJis QJIEKTPOMAarHUTHOTO 6 JI1.2
nonist /Cp/
HKP KonTpomnsHas padora 3 /UKP/ 2 J1.4
Pazpen | Paspen S. Onrtuka
Jlek ®uznueckas ontuka /JIex/ 6 J1.1
IIp ®duznyeckas ontuka. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHUKH. 4 JIL.S
Wnrtepdepennns n mudpaxnus cseta. [lonsapusanus ceera. Pemenue
3amaq /Tlp/
JIab @dusnueckas ontuka. JlJabopatopras pabdota 12. OnpeneneHue rmaBHOrO 6 J1.3
(oxycHoro paccrosiHust 1uH3. Jlaboparopnas pabora 13.Onpenenenue
IToKa3aTeJIel IPETIOMIICHHUS JKHIKOCTEH C TIOMOIIBIO pedpakToMeTpa
AGGe. JlabopatopHas pabota 13.0mnpeneneHre ATUHBI BOJIHBI U3TY4SHHS
Ja3epa IpH MOMOIIY TU(PPaKIIMOHHON pemieTky /J1a6/
Cp Odwusnueckast ontuka /Cp/ 10
Jlex KsanroBas onrtuka /JIex/ 2 JI1.1
IIp KBanToBas onTrka. 3akOHBI TEIUIOBOTO M31ydeHus 1 Gorodddexra. JI.5

Pemenue 3amauq /Tlp/




JIab KsanroBas onrtuka. Jlaboparopnas pabora 14.0Onpenenexue 2 2 J1.3
TEMIIEpaTyphbl PACKAJICHHOT'O TeJla ONTHYeCKHM MeTogoM /J1ab/

Cp KsanToBas ontuka /Cp/ 2 12 JI1.3
HKP Konrtponbhas padota 4 /UKP/ 2 2 J1.4
Paznen | Pa3zmen 6. ATomuas u sizepHas pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JIT.1
IIp Crpoenue aroma. KBaHToBast mprupoaa cBeTa U BOJIHOBBIE CBOWCTBA 2 2 JI.5
yactull. Pemenue 3amaq /TIp/
Jla6 Crpoenue aroma. Jlabopatopnas padora 15. I'pagynpoBka 2 4 JI1.6

MOHOXPOMATOpa 110 CIEKTPY UCILyCKaHUS aTOMOB pTyTU. MccaenoBanue
CIIEKTPOB UCITyCKaHUS BOJOPOJA U OIpeie/IeHHe TOCTOSHHOM

Punb6epra /J1a6/
Cp Crpoenue atroma /Cp/ 2
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SnepHas ¢pusuka. 3aKOH paJHMOaKTHBHOTO pacmnajaa. SnepHble peakinu. 2 2 JI1.6
Pemienue 3amaq /TIp/
Cp Snepuas ¢pusuka /Cp/ 2 4 JI1.6
HKP KonTpomnsHas padora 5 /UKP/ 2 2 JI1.4

5. COAEPKAHME AVNCLUILIAHGBI (MOAYJIST)

Paznen 1. ®usnueckue OCHOBBI KJIIACCUUECKON MEXaHUKU

Tema 1.1. Kunematuxa

OnemeHTH! KHHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymaTensHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE Pajuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIATbHOE YeKopeHus. Kiaccnukanus BUIOB ABHKEHHS.

Tema 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl M cuibl. Bubl cuil B MEXaHUKE: TPEHUSI, YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHenHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABI)KCHHS.

PaboTa mocTOSHHON U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHHEHHbINH HHTerpal. MOITHOCTE. DHEprus Kak
YHHMBepCalbHasi Mepa pa3INuHbIX (OPM JBHXKCHUS U B3auMozeiicTBusl. KuHeTHyeckas SHeprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHH U €T0 CBI3b C OMHOPOTHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIUU TBEPAOTO TelIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOTO Tea OTHOCHTENFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOITHOCTBIO MPOCTPAHCTBA.

3aKOoH BCEMUPHOTO TAroTeHus. IloTeHnManbHas 3Heprust MaTepUalbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHCTBYIOIIEH Ha MAaTEPUABHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPIHHU U €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuiel u3Mepenus AaBneHus. 3akoHsl [lackans u Apxumena. TeueHue uneanbHoH KUAKOCTH.
VYpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHyum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HeioToHa 1
Croxkca. KoapunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KoneOaHus 1 BOJTHbI

I'apmoHnueckue KoaebaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosteOanui. [TpyKHHHBIH,
(u3MUecKnit 1 MaTeMaTHIECKUI MasTHUKHA. DHEPrHs TapMOHIYEeCKHX Koebanuii. CliojkeHne rapMOHNIECKIX KOeOaHu OTHOTO
HaIpaBJIeHNs U OJMHAKOBOM 4acTOThL. bruenue.

CroxkeHHs: B3aMMHO NEpIEHIUKYIApHBIX Kosebanuid. @urypsl Jnccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. PesoHaHc.
BonHoBBIE iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHWIECKHIX BOJH B YIIpyroii cpexe. [IpononspHbIe U IOIIepEeYHbIEe BOIHEL.
YpaBHEHHE IIOCKOH Oerymei BOTHBL. JTHHA BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. MonekynsipHas Gu3uKa U TepMOAMHAMUKA

Tema 2.1. MonekynsipHO-KHUHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI UCATBHBIX ra30oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT maeansHbIX ra3os.
CpenHsst KHHETHUECKasi SHEPT sl MOJIEKYIl. MoJIeKyISIpHO-KMHETUYECKOE TOJIKOBAHUE a0CONIOTHON TEMIIEPATYPHI.

DJeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBema IJ1s pacipeiesieHHsT MOJISKYIT HICaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boxbliMana I paciipeeneHus 9acTUI] BO BHEITHEM MTOTEHIINATBHOM 1toiie. CpemgHee Irciio
CTOJIKHOBEHHH U CpeHss JUIMHA cBOOOIHOTO pobera MoJIeKyll.

OmnsitHOe o6ocHoBaHue MKT. Tuddy3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HproToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PABHOMEPHOT'O PACHPEIENICHUs] SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Havaso TepMonuHaMuKH. PaboTa rasa npu n3MeHeHH: ero oobeMa. TermIoeMKoCTh MaKkpocucTeMbl. MousipHast
TEIUIOEMKOCTbh. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOAUHAMUKH K
m3omnponeccam. AnnabarHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporiecchl. Lukn KapHo u ero x.mm.j. s uaeansHoro raza. Bropoe nauano
TepMoArHAMUKH. [loHATHE 00 SHTPONHUH, €€ CTATHCTHYCCKOE TOIKOBAHHE.

CHJIbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOJIEKYISIPHOTO B3aNMOICHCTBHS. DPPEKTHBHBIN AUaMeTp MOJIEKYJ. YpaBHeHUEe Ban-aep-




Baanbca. ®a3oBsle nepexons 1 u 2 pona. Kputnueckoe cocrosuue. Tpoiinast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBICHUS.

Pa3pmen 3. DnexrpudecTBo

Tema 3.1. DnekTpocTaTuka

3akoH Kynona. Hanps>keHHOCTb M CHJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpHYecKoro nois. [IpuHnun cynepnosunun
aneKkTpudeckux noiseil. IIpumep pacuera HaPsKEHHOCTH 10JIA, CO3aBAEMON crcTeMOH 3apsoB. II0TOK BEKTOpa HaNPsHKEHHOCTH
anexTpuueckoro nomna. Teopema Octporpanckoro-I'aycca

PaboTa cui anexkTpruuecKoro noss Mo nepeMenieHuo 3apana. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
JIEKTPOCTATUUECKOro nojs. [ToTeHnyan aneKTpuyecKoro nosis. DKBUIOTEHIMAIbHbIE TIOBEPXHOCTU. CBsI3b MOTEHLMATIA C
HAIMPSHKEHHOCTHIO TOJIS. DJIEKTPUYECKOe MoJIe B TUAIEKTPpUKaX. THIIBI AUAICKTPUKOB. Buas! monspusanuu. Bextop nomspusammn.
IIpOBOTHUKH B AJIEKTPOCTATHUECKOM TOJI€. DINEKTPOEMKOCTh NMPOBOAHUKA. KoHaeHcaTOps! 1 uX BUAbL. PopMysia MIOCKOro
KoHzieHcaTopa. CrocoObl cOeAMHEHNST KOHAEHCATOPOB B GaTapero. DHEPrus 3JIeKTpocTaTHuecKoro mnomis. O0bEMHAs IIIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoarHaAMHUKA

[TocTosiHHBII AeKTpUYECKUil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpegax. Cuma toka. Bexkrop miotHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa As1s yuacTka U nosiHod nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacueT cOmpoTUBIECHUI IPU Pa3NUYHbIX BUIAX COCAUHEHHUMH.

PaboTa u MoImHOCTE 37eKTpUUecKoro Toka. 3akoH Jlxoynsa-Jlenua. [IpaBuina Kupxroda u npuMeHneHrne ux K pacuery
Pa3BETBIEHHBIX LEMEN.

Pa3nen 4. DnexTpoMaraeTu3M

Tema 4.1 MaruurocraTika

Marnutsoe nosne. Muanykuus MmarautHoro nosnst. CUioBble IMHUMA MarHUTHOTO IOJIsL, €T0 BUXPEBOU XapakTep. 3akoH Ammepa Juis
CHUJIBL, ACUCTBYIOLIEH HA MPOBOJHUK C TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MaraHuTHOM noie. [Ipuniun padotsl anektpoasurarens. 3axoH buo-Casapa-Jlannaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIEIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBIKEHHE 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOE mose coleHonaa U Topousa. I1oTokx BeKTopa MarHUTHOU
unaykuu. Teopema ["aycca s nmonst B. Ilotok BekTopa B uepes conenous.

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

Paborta 1o mepeMeneHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJIe. DJIEKTPOMAarHUTHAs HHAYKIWA. 3akoH DPapanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAYKIMU. MHAYKTUBHOCTD KOHTYpa. DC
caMOMHIYKLIUH. B3auMHas MHIYKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHEeTHKOB (7Ma-, mapa- U (eppOMarHeTHKy), uX (pu3mdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas IpoHHUIIaeMocTh BemecTBa. OcHOBBI Teopur MakcBemna. Tok cmemnenus. YpaBHeHus: MakcBeniaa B MHTErPaIbHON
dhopme.

ITonsTHE O EpeMeHHOM Toke. OMHUECKOE, peaKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U IOJIHOE COIIPOTHUBIIEHHUS LIENU IEPEMEHHOIO
Toka. 3akoH OMa Juid Heny NepEMEHHOr0 TOKa. MOIIHOCTb, BbIEIseMasl B ENH IEPEMEHHOTO TOKA.

DneKTpoMarHuTHeIe Konebanus. [ apMoHnYecKre, 3aTyXaolue U BeIHYKIeHHbIe Konebanus. [TonsaTue o pesoHaHce.
DNeKTpOMarHuTHbBIE BOJIHBI U UX cBoicTBa. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. @usndeckas onTUKa

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . X Gu3naeckuii cMBICI.
SIBneHNe MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nuna3bl. opmyna nuH3bL. [TocTpoeHue n300pa>keHUH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuyer
unTepdepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIMHEI U PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne narepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakus Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHBIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa Npy OTPakKeHUU U
MPEIOMJIEHUH Ha TPaHULIEe ABYX AMAJIEKTPUKOB. 3akoH bpiocrepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorporusa. Dpdekrsl Keppa n @apazes. OnTuueckn akTHBHbIE BelecTsa. Jlucrepens cera.
DNeMEeHTHI 3JICKTPOHHON Teopuu nucriepcuu cBera. [lornomenue (abcopOius) ceeta. 3akon byrepa.

Tema 5.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.
Pacnipenenenne sHEpruy B CIIeKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmerieHns Buna. ®opmyna Penes-/xuHca.

Senenue dpororddexra. BHenmmnnit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITeHHA I BHENTHETO (poTodddexTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 6. AToMHas u sinepHas GH3UKa
Tema 6.1. CtpoeHue aroma
Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCIYCKaHHS U MOTJIOIICHUS] aTOMOB.




Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JyallM3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIuS 1
ee craTucTuueckuil cmeic. YpasHeHue IlIpénunrepa ans craoHapHbIX COCTOSHUN.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKE.
KsanToBslie unicna. Criue snektpoHa. CinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 6.2. SinepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lorsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccol n
SHEPIUs CBSI3M A1pa.

B3aumMonelicTBUe HYKIIOHOB U IIOHATHE O CBOUCTBAX U IPUPOAE AACPHBIX CUl. Monenu sapa. PaiuoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTUBHOIO pacmhaia. 3aKOHOMEPHOCTH U MIPOUCXOXKAeHHE anb(da, OeTa - u raMMa-u3IydeHus aTOMHBIX SAep.
ITonsTHE O AAEPHBIX PEaKIHAX U UX OCHOBHBIX THHaX. McKyccTBeHHas paluoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust neneHus. [loraTHe o simepHoi SHepreTruke. Peakiist CHHTE3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSIEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. X kaaccudukamnys.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrImonHeHve u 3amuTa 1abopaTopHbIX padoT
BeInosHEHHE CaMOCTOSTEIBHBIX PaboT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

TumnoBele NpaKTUYECKHE 3aJaHUS K SK3aMEHY 110 JUCLUILUINHE:

3ananue 1. IlpsmonnHeliHOe IBU)KEHUE MaTepUAIbHOM TOUKU ONUCHIBAETCS 3aKOHOM . HaliTu skcTpemanpHOe 3HaUCHUE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEeHH OT Haualla JBIXKCHHUS OHO COOTBETCTBYET. B kaKkoii MOMEHT BpeMeHH CKOpPOCTb 7

3aganue 2. B 0HOpOIHOM MarHUTHOM MoJjie ¢ uHayKier 0,35 Ta paBHOMepHO ¢ yacToTo# 480 00/MUH BpalaeTcs pamka,
conepxamas 1500 ButkoB miuomansio 50 . Ock BpallleHus JEXUT B IVIOCKOCTH PAMKH U NEPIEHAUKYIIAPHA JIMHUSIM UHIYKLUH.
Onpenenuts MakcuManbHy0 DC UHAYKIIMY, BOSHUKAIOIIYIO B pAMKE.

3aganue 3. [Tydok ecTeCTBEHHOTO CBETa MaJaeT Ha CUCTEMY U3 4 HUKOJEH, IIOCKOCTh MPOIMYCKAaHUsI KaX/JJ0ro U3 KOTOPBIX
noBepHyTa Ha yron 30° OTHOCUTENBHO IIOCKOCTH MPOMYCKaHHs Mpeablayiero Hukos. Kakas yacTe cBeTOBOro MOoTOKa MPOXOIUT
gepe3 3Ty cuctemy? [ToTepsMH HHTEHCHBHOCTH CBETa B HUKOJISX IIPEHEOPEb.

TuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTh! «/3ydeHne OCHOBHOTO 3aKOHA JMHAMMKH BPALIaTeIbHOTO IBHKEHHS C
nomonibto MasitHuka Obepoeka.»

1. Kakoe nBmxeHne Ha3bIBaeTCs BpalllaTeIbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA [T BpamarenbHoro ABmwkeHus. CpaBHUTE ¢ 3aKOHOM JJISI TOCTYNATEIbHOTO
JIBIDKEHHUSL.

3. Yto Takoe MOMEHT MHepIH Tena? MOMEHTH HHEPIMHU TeJl MPaBIIBHOH (GOpPMEL: 00pyda, MMIHHIpA, Iapa, CTEPIKHS?
4. UeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?

5. Coopmynupyiite Teopemy Illteitaepa.

Tunossie BOIIPOCHI K 3alIUTC na60paT0pH0171 pa6OTLI ((OHpe]ICJ'[GHI/IC FOpHSOHTaJ'[BHOﬁ COCTaBJ’IS[IOH.ICfI MarduTHOTO TOJISI 3eMITHY

1. JaliTe onpeneneHre 3neMeHTaM 36MHOT'O MarHeTu3Ma.

2. Cdopmynupyiite 3axkon buo-Casapa-Jlannaca.

3. OOBSICHUTE MPHUHIMI CYNEPIIO3UIUN MAarHUTHBIX IToJiei. ['ie oH ucnonb3yeTcs B padore?

4. YeMmy paBHBI HAaIlPsHKEHHOCTh M MHAYKIUSA MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

5. Kak BBIMIIIUT MarHUTHOE MOJIE€ KaTYyIIKH?

6. B kakux equHHIIaxX uU3MepseTcs HanpsHKEHHOCTh MarHuTHoro ot B cuctemax CHU u CI'CM? Kakas cBsi3b MEXy HUMHU?
7. Yro Takoe MOTOK MAarHUTHON WHIYKITMH KaTYIIKH?

8. OOBsICHUTE YCTPOHCTBO W IPHHIIHII ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKHTE, JUIS KAKUX IMPAKTUYECKUX LeJIeH OH
IPUMEHSIETCSI.

9. IMoyemy m3mepeHus HanbOoJee TOYHBI MPU yrilaX OTKIOHEHHs ONHM3KHX K 45°7

TuIoBEIe BOIPOCH! K 3aIUTE TabopaTopHOit paboThl «OmpeaeneHne JUIMHBI BOJIHBI H3Ty4eHHUS Ja3epa IMpH MOMOIIN

Ju(PaKIHOHHOMN PEIIeTKI»

B uem 3akimouaercst siBeHHe MHTEphEepeHIun?

B dem 3akirouaetcs siBiieHHe qudpaximn?

OOBSCHUTE SIBICHHE MepepaclpeieleHus CBETOBOM SHEPTUH NpH Audpakiun?

Kakue HCTOYHUKH 3JIEKTPOMArHUTHBIX BOJIH SIBIISIFOTCSL KOT€PEHTHBIMU?

Yro Takoe nudpaknuoHHas pemerka? dopmyna riaBHbIX JUPPAKIMOHHBIX MAKCHMYMOB.

Ha mu¢pakiimonHyio pemeTKy HOpMalbHO TafaeT HapajuleNbHBIA MydoK JIydel ¢ mmumHamu BomH Al u A2 (A1 > A2). JlaTp
pHcyHOK (xox myd4eit), COOTBETCTBYIOIIUH MepepacipeaeneHuto 3Heprud B nopsaakax k=0,k=1,k=2

e




TumnoBsie TCOPETUUCCKHE BOIIPOCHI K 9K3aMCHY IO AUCHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcueta. TpaeKkTopus, JUIMHA ITyTH, BEKTOP MEPEMELICHUS.

2. BexTophl CKOPOCTH, YCKOPEHHS €r0 COCTABISAIOMNUE (TaHIeHINAIBHOE ¥ HOPMAJIIBHOE YCKOPEHHS).

3. [IpsiMonuHeiiHOe paBHOMEPHOE IBIDKEHHE MaTepHaibHOM TOUKH. YpaBHEHHUs ABWXKEHUsA. | paduku myTH, CKOPOCTH U
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO MEPIECHANKYISAPHBIX KOIeOaHHH.

5. Buapl MexaHUUeCKUX BOJIH.

6. VYpaBHeHHe Oeryiieil miockoit BomHbl. MHTephepeHIus BOIH.

7. JIBmxeHue Tel B KUIKOCTAX M ra3ax. [logpemHas cuiia, T00OBOE CONPOTHBIICHHE.

8. Teuenue Bsa3zkoll xkunkoctu. @opmyna HeroToHa. PeskuMbl TeueHHS KUIKOCTH.

9. Koaddumment Bsazkoctu U Metozsl ero onpenenenus (Ctokca u Ilyaseiins).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mol B JU3IeKTpuKe. JudaekTpudeckasl MPOHUIIAEMOCTb CPEJbI.
11. DHEprust AMEKTPOCTATUYECKOTO TMOJIL. DHEPTUs 3apsHKEHHOTO YEIWHEHHOTO IIPOBOJHUKA.

12. MarauTssli notok. Teopema Octporpaackoro-I'aycca i MarHUTHOTO ITOJIS.

13. Pabota mepemenieHus NpoBOJHNUKA U KOHTYpa C TOKOM B MarHUTHOM MOJIC.

14. OneKTpoMarHuTHas MHIYKUUs. 3akoH JleHna.

15. INonspu3anus cBeTa mpu ABOMHOM IydenpenomiieHud B kpucramiax. [Ipusma Huxomns. 3akon Mairoca.

16. HckyccTBeHHass onTHUYeCKas aHU30TPOIHsL. AHAIN3 HANPSDKEHHOTO COCTOSHUSA JeTajkeil MOIsIPH3allHOHHO-ONTHYECKUM
METOJIOM.

17. Bpaienue miockocTy NoIspU3aluy ONTHYECKH aKTUBHBIMH BellecTBaMU. OnpesieneHue KOHIEHTPalu pacTBOPOB
HONAPUMETPUIECKUM METOOM.

18. ®usuka aroma. Monenu aroma. [loctynater bopa.

19. Teopus atoma Bomopoja mo bopy. Yposuu sueprun. CepuanbHas gopmyrna bamsmepa.

20. PeHTreHOBCKME CHEKTpPhI U3IydeHUs. 3akoH Mo3nu

21. DneMeHTHl (PU3UKH AJIEMEHTApPHbBIX YaCTHULl. THUIIBI B3aUMOJEHCTBUHN JeMEeHTapHBIX yacTHll. IloHsATHE O KBapKax.

6.4. MeTronmueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oLeHKHU J1ab0paTOPHBIX PaboT

CTyIeHT NOIDKEH BBITIOJIHUTD U 3alllUTHTh BCE 1JaA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMO JUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3aMIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE K0l paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 0 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIIAETCS 10 Pe3ylbTaTaM CHCTEMAaTHYECKOH pabOThl CTyEHTa B TEUCHHUE CEMECTpa.

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE MPEACTaBIsIeT cO00i KOMIIIEKC BOIPOCOB HAa YCBOGHHE IMPOICHHOr0 MaTepHuania -
TEPMHUHBI, OIPEACICHHUS, 3aKOHBI.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, Ui KayKI0To 3a1aHus, (POPMYIHPYET MPABIILHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CYMTACTCS HEBBIIIOJIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTMHE NPEJCTaBISAET 3a1a4H, HAITPABICHHbIE Ha BBISIBICHUE BO3MOKHOCTH NMPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BBIIOIHEHUS TEOPETHUECKOH U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xopo1wo) 75+84 Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TPEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIA 00IIeTO (YHKIIHOHUPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3K3aMEeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx ImpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIE IPAKTUYECKUE 3aJaHHA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEeHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 [ Bukynos CtaHucnas Du3KKa: 331244 A CAMOCTOAT. PEILEHU U1 CTy[JEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,

Tpoiakuna Enena
TpanueBHa

Buxkrtoposuuy, 04. 1 3204. (popM 0O0ydeHHst 2011

JI1.3 [CurumoB Brnagucnas | Onruxa. @usnka aToma: 1ab0paTOPHEIA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,

HBanoBuuy,
IIporonomnoa Huna
ITaBnoBHa

2016

JI1.4 |Buxkynos C. B., ®dusnka: cOOPHUK 33124 Hosocubupck: CI'YBT,

Curumos B. .,
Tpeakrna E. T.

2017

JI1.5 | C.B. Bukymnos, B.1. ®dusmka: yued. mocodue HoBocubupck: CI'YBT,

Curumos, E.T.
Tpeiakuna, A.C.
SpocnaBuena

2017

JI1.6 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHUKYM IO MOJICKYJIAPHO# (pHU3HKe: TPaKTHKyM HoBocubupck: CI'YBT,

I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaunn HukomnaeBuu

2019

JI1.7 | Huxurenko Anatonuii |JlabopaTopHBIN MPaKTHKYM MO MOJIEKYIAPHOH (pr3MKe: MpaKTUKyM Hosocubupck: CI'YBT,

T'eopruesny, SIkoBneB
Buagumup
Huxonaesuu,
CurumoB Bnanucnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun HukonaeBua

2019

JI1.8 |Hwuxurenko AHatonuii |JlaGopaTOpHBIH IPaKTHKYM ITO MEXaHUKE Hosocubupck: CI'YBT,

I'eopruesny, SkoBnes
Bragumup
Huxomaesuu,
CurumoB Buagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

2018

7.1.2. JlonojHuTEJBHAS JIUTEPATYpPa

ABTOpLI, COCTaBUTEIIN

3ariaBue UsnarenscTBO, O

JI2.1 | OpnoB Tpanuit JlabopaTopHBIH MPAKTUKYM MO (pHU3HKE. DIEKTPUUIECTBO, MArHETH3M Hosocubupck: HU'ABT,

BacunseBud,
CuntoxoB Muxann
IlerpoBuu

2002

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

Hasnauenune

Ob6opynoBanue

YuebHas ayJUTOpHs JUTS
HPOBEJCHUS TEKYIIETO KOHTPOJIS
1 TIPOMEKYTOYHON aTTeCTallH

AynutopHas nocka; Kommuexkr yueOHoit wmebenu; JlaGopaTopHble CTeHIBI: YHUBEpPCATbHBIN
CTeHI «3aKOHBI MOCTOSHHOIO TOKa», 6 1uT.; JlabopatopHas ycranoBka: OmpenencHue
TOPU3OHTAIILHOM COCTaBJIsIONIed MarHutHoro moist 3emnu, 4 wmT. OnpeneneHue YCKOpPEHHs
CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe Kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop snekTpoW3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHMUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

JlaGopaTopust onTHKHA H (PU3NKU
aToMa - ydeOHas ayAuTOpHs s
HPOBECHUS 71a00paTOPHBIX

AymutopHas pocka; Kommmext ywuebnoit wmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpeleneHue nokasareist MPeJOMIICHHUS JKHIKOCTEH ¢
nomompo  pedpakromerpa A66Ge; OmnpeneneHue UIMHBI BOJHBI Jla3epa IPH  ITOMOLIN




3aHSATHHA qupaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 wmr.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; VccienoBanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Pundepra

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MpOBeIeHHsT TEKYIIero KOHTPOJI | (CTalMOHAPHBI), 9KpaH (ctanuoHapHbii), [TK (mepeHocHOM)
Y IPOMEXYTOYHOI aTTeCTalun




