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YacoB o yueOHOMY IJIaHy 360 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCJIE: JK3ameH 2,3
AyJIUTOPHBIE 3aAHATHS 116 KOHTpOJIbHAs paboTa 2
caMocCTosTebHas paboTa 158
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Pacnpez[e.lleﬂne YaCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 3@2.0)
Ha Kypce>) HUroro
Henens 172/6 14 5/6
Bun 3ansaruit vii | Pl | vo | PO | VO | PO
Jlexun 32 |32 |14 [14 |46 |46
JlabopaTopHbie 32 (32 |6 6 38 |38
[IpakTuueckue 32 (32 32 (32
WHas koHTaKTHas 8 8 6 6 14 |14
pabora
HUrtoro ayn. 96 (96 |20 (20 |116|116
KonraktHasg pabora | 104 [ 104 |26 |26 | 130|130
Cam. pabota 76 |76 |82 |82 |158 |158
Yacel Ha KOHTPOIIb 36 |36 |36 |36 |72 |72
HUtoro 216 [ 216 | 144 | 144 | 360 | 360
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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:

2.1.1

Xumus

2.2

JMCUUNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHOMN IMCHUIIUHBI (MOAYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

Be3omacHOCTE )XU3HENEATEIHLHOCTH

222

Hpnmam{aﬂ MCXaHHKa

223

Teopus aBTOMaTU4ECKOIO YIIPABICHHUS

224

DeMeHTH B (PYHKIHMOHAJIBHBIC YCTPOUCTBA CYIOBOI aBTOMATHKH

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

(MOJY.JIsT)

OIIK-2: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 001eMHKCHEePHbIe 3HAHUS, AHAJIMTHYECKHE METO/AbI B
npodeccHoHAILHOI 1eITeIbHOCTH

OIIK-2.1: IIpumensieT hyHIaMEeHTaIbHBIC MATEMaTHICCKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS B
npodeccrnoHaNBHOM AeATeTbHOCTH

| OIIK-3: Cnocoben MPOBO/IUTH U3MEPECHUSA U l-laﬁJ'llO)Iel—lP[ﬂ, OﬁpaGaTblBaTb U NPEeACTABJATDH IKCIIEPUMECHTAJIbHBIC TaHHbIE

OIIK-3.1: Mcnionb3yeT OCHOBHBIE METOBI M CPEJCTBA IPOBEJEHUS IKCIIEPUMEHTATIBHBIX UCCIEOBAHNUIL, CHCTEMBI CTaHIapTH3ALHN
" cepTadukanuu
B pe3yabTate 0cBOCHHS JUCHUIIJINHBI 00y4AaIOIHIiCH 10JIKEH
3.1 |3nath:
3.1.1 |- ¢pu3uveckne OCHOBBI MEXaHHKH;
3.1.2 | - OCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENT MEXaHUKH, SIEKTPHUYECTBA M MarHETH3Ma, KoJIeOaHWii 1 BOJIH, KBAHTOBOH
(u3uKH, MONEKYISIPHON (PU3UKH U TEPMOAMHAMUKH, ONITUKH, aTOMHOU U AAepHON (HU3UKHY;
3.1.3 |- METOBI TEOPETHUYECKOTO U IKCIIEPUMEHTATBHOTO HCCICIOBAHUS B (DU3HKE.
3.2 | Ymerh:
3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUHN MTPOoOIeM MPpoeCcCHOHAIBHOMN e TeEHOCTH
3.3 | Baagerb:
3.3.1 | MeTogamu npoBeaeHMs PU3MIECKUX NU3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH MPH NPOBEJCHUN
(hU3NYECKOro SKCIICPHMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunmenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kvype AroT
Paznen | Paszpesn 1. @u3nyeckne 0CHOBBI KJIACCHYECKOI MeXaHHKH
Jlex Kunemarnxka /JIex/ 2 4 JI1.1 0
Ip Kunemartuka nocTynaTeabHOIO M BpalaTelbHOTO JBHKEHUS 4 JI1.1712.4 0
MaTepralbHOM TOYKH U TBepaoro Tena /IIp/
JIab OCHOBBI METOJJOB 00PaOOTKH Pe3yAbTaTOB U3MEPEHUH (U3HUECKUX 2 6 JI1.1J11.4 0
BenuuuH. OnpesieseHe IIOTHOCTU TBEPAOTO Tea MPaBUIbHON
¢dopmbl.  /JTab/
Cp Kunemarnka /Cp/ 2 12 JI1.1 0
Jlex Junaamuka /Jlex/ 4 JI1.1 0




IIp JlMHaMuKa MOCTYNaTeIbHOTO ABIDKEHUS Tesl. OCHOBHBIE TEOPEMBI H 10 J1.1J12.4
3aKOHBI. J[MHaMKKa BpalaTeIbHOTO JBIKEHUS TBepIoro tena. Pabora n
SHeprus B Mexanuke /I1p/
J1a6 OnpeeneHne YCKOPEHUS CHIIBI TSDKECTH 10 CIIOCO0y 10 JI1.1J11.4
Beccens.OnpeneneHrne MOMEHTa HHEPLIUU MaXOBOTO KoJIeca
JMHAMHYECKUM MeTOJ0M. V3ydeHre OCHOBHOTO 3aKOHA JUHAMUKHU
BpAIIaTEeIILHOTO IBIKEHMS ¢ IOMOIIBI0 MasiTHHKa Obepoeka. /J1ab/
Cp Junramuka /Cp/ 16 JI1.1
Jlex MexaHngecKue KoineOaHus U BOJIHEI /JIex/ 4 JI1.1
IIp T'apmonmnueckue konebanus. 3aTyxaromue koneoanus. ClioxeHue 4 JIL.1J12.4
konebanunii /T1p/
Cp MexaHnueckue kKonebaHus 1 BoIHbI /Cp/ 6 JI1.1J11.4
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 JI1.1J12.3
Paznen | Pazpes 2. Mosekyasipuast Gpu3HKa M TEPMOAMHAMHUKA
Jlex MonexynspHO-KHHeTHIecKas Teopst /JIex/ 4 JI1.1
Ip MonekynspHo-KMHeTHYecKas Teopust. OCHOBHOE ypaBHEHUE 6 JI1.1J12.4
MOJIEKYISIPHO-KHHETHUECKOI TEOPUH NACATBHOTO Ta3a. DIEMCHTHI
cratucTiku Makcseiuia u bonbivana /Ilp/
JIab OmnpenierieHre OTHOIICHUS YIEJIbHBIX TETIOEMKOCTEH BO3/yXa, 2 JI1.1 JI1.3
HM3MEPEHHBIX TPH ITOCTOSHHOM JIABIICHUH W TIOCTOSTHHOM 00bheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 14 J1.1
Jlex Tepmonunamuxa /JIex/ 4 J1.1
JIab W3mepenne ITHBI 3BYKOBOI BOJTHBI,CKOPOCTH 3BYKa M KO3 GHUIINECHTA 4 JI1.1 JI1.3
ITyaccona mo (¢a30BbIM cooTHOIIeHUsM. /J1ab/
IIp AHalu3 nepBoro ¥ BTOPOro Hayal TepMOJUHAMUKY. TeroBble 4 JI1.1J12.4
marmHsl /TIp/
Cp Tepmoaunamuxka /Cp/ 12 JI1.1J12.2
HKP 3amiura JlabopaTtopHbix padot /MKP/ 2 JI1.1
Paznen | Pazmen 3. DuexTpuyecTBo
Jlex Dnektpocraruka /Jlex/ 6 JI1.1
JIa6 M3y4deHue 3neKTporu3MepuTeNIbHbIX TpuOopoB. VccnenoBanue 6 JIL.1J12.1
aNeKTprYecKoro moirsl. OnpenesieHne eMKOCTH KOHASHCATOPOB METOIOM
OayuMCcTHYeCKOro ranbBaHoMeTpa. /J1ab/
IIp Onexrpocraruueckoe noie. HanpspkeHHocTs 1 noteHnuan. [puanmm 2 J1.1J12.4
cyneprosuiun. [Ipumenenne TeopeMsl ["aycca s pacyera
anexTpryeckux noseit /I1p/
Cp Onextpocraruka /Cp/ 10 JI1.1J12.1
Jlex OnexrpoauHamuka /JIex/ 6 JI1.1
Jla6 M3mepeHune COpOTUBIICHUS U OTIPEICTICHHE YIEIBHOTO COMPOTHUBICHUS 4 JIT.1J12.1
MIPOBOAHIKA. VI3ydeHne 3aBHCHMOCTH CONPOTHUBIICHHS IIPOBOTHUAKA U
MOJYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
IIp DIEKTPOEMKOCTh YeIMHEHHOTO MTPOBOJHHUKA U MJIOCKOTO KOHAEHCATOpa. 2 JI1.1J12.4
OHeprus aMeKTpocTaTHdeckoro noysl. IloctostHHBI TOK. 3akoHB OMa.
K.II.J. nctounnka moctossHHOTO ToKa /I1p/
Cp Onexrpoaunamuka /Cp/ 6 JI1.1J12.2
HKP 3ammTa 1abopaTopHBIX padot /MKP/ 4 JI1.1J12.3
Pazpen | Paspen 4. dnekrpomarserusm
Jlex Marnutoctaruka /JIex/ 2 JI1.1
J1a6 OrnpeneneHne TOPU30HTAILHON COCTABIISIONIEH MAarHUTHOTO TIOJIST 3eMJIH. 2 JIT.1J12.1
HUccnenoBanne marautHOTO ToJs. /J1ab/
Cp MarunTocratuxa /Cp/ 12 J1.1
Jlex MarnutHas naaykuus. Teopus Makcsesia U1sl 91€KTPOMAarHUTHOTO 2 J1.1
nonist /Jlex/
Cp MarnurtHas uaaykuus. Teopus MakcBenia Aiist SIeKTPOMarHUTHOTO 16 JI1.1J12.2
nionist /Cp/
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 JI1.1J12.3
Pazpen | Paspen S. Onrtuka
Jlek Ouznueckas ontuka /JIex/ 4 J1.1




Cp Ousnueckas ontuka /Cp/ 3 12 JI1.1 0
Jlab Omnpenenenue ri1aBHOTo (POKYCHOTO paccTosHUS TuH3. Onpeaenenne 3 2 JI1.1J11.2 0
MOKa3aTeJel IPEIOMIICHHUS JKUIKOCTEH C TOMOIIBIO pedpakTomMeTpa
A66e. OrpenereHue JIMHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknnoHHO# perreTku. OnpeieneHne KOHIICHTPAINH CaXapHbIX
PacTBOPOB C MOMOIIBIO caxapumeTpa. /J1ab/
Jlex KsanroBas onrtuka /JIex/ 3 2 J1.1 0
Jlab Omnpepenenue TeMnepaTypbl pacKaleHHOTro TeJa ONTUYECKUM 3 1 JI.1J11.2 0
meronoMm. /JIa6/
Cp KsanToBas ontuka /Cp/ 3 14 JI1.1J12.2 0
HKP 3amniura JlabopatopHbix padot /MKP/ 3 2 JI1.1J12.3 0
Paznen | Pa3zmen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 3 2 JI1.1 0
JIab HccnenoBanue TUHEHYATOro CIIEKTpa aToMa BOJOPOJIa M OINPEICIICHHUE 3 JI1.1 JI1.3
noctostHaoM Punoepra. /J1a6/
Cp Crpoenue atroma /Cp/ 3 14 JI1.1 0
Jlek Snepuas ¢pusnka /JIex/ 3 2 J1.1 0
Cp Snepuas ¢pusuka /Cp/ 3 14 JI1.1 J11.3 0
HKP 3amniura JlabopatopHbix padot /MKP/ 3 2 JI1.1J12.3 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasnen 1. ®dusnyeckue 0CHOBEI KJIACCHYCCKON MEXaHUKH

Tema 1.1. KunemaTtuka

OnemeHTH KHHeMaTHKU. Mozenu B mexanuke. Cuctema otcuera. [loctynarensHoe JBH)KEHUE TBEPAOTO Tena. TpaeKTopus, JJIMHA
MyTH, BEKTOp nepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIMaIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHA Macchl U cuilbl. Buibl cuil B MEXaHUKE: TPEHUS, yOIPYTOCTH U TArOoTeHus. MMiynbc Tena.

WMnynbe cunbl. BHenHue 1 BHyTpEHHHUE CUIIBI. 3aKOH COXPaHEHUs UMITYlIbca MEXaHW4ecKoi cucteMsl. LlenTp Macc (LIeHTp
WHEPIUN) MEXaHUYECKOW CUCTEMBI M 3aKOH €T0 JIBH)KCHHUS.

PaboTa mocTOSHHON 1 IepeMEHHOH CHIIBI. BeIpaxkeHe paboThI CHIIBI Yepe3 KPUBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPrus KaKk
YHUBEpCaJIbHAs Mepa Pa3MUUHBIX (GopM ABMKEHUS U B3auMojeicTBs. KuneTnueckas sHEpTHst MEXaHUUECKOW CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHUUYECKON 3HEPIHHU U €0 CBsI3b ¢ OMHOPOAHOCTBIO BpEMEHU. Y 1ap aOCOIOTHO YIPYTUX U HEYNPYIHX TE.
MoMeHT uHepIK TBEPAOIo Tela OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema lllreiinepa. MomenT cuiibl. OCHOBHOE
yYpaBHEHUE JUHAMUKHU BPAIIATEIFHOTO IBMYKEHUS TBEPIOTO Tella OTHOCHTENBHO HEMOABIKHON OCH. 3aKOH COXpaHEHHSI MOMEHTa
UMIIYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOTo TsAroTeHus. [loTeHnnanpHas 3Heprust MaTepUualbHON TOYKH BO BHEIITHEM CHUJIOBOM II0JI€ U €€ CBSI3b C CHIION,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOW IHEPTUU U €T0 CBSI3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EAuHume! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
VYpaBHEeHHE HEpa3phIBHOCTH. Y paBHEeHHE bepHymn u cineactBus U3 Hero. TeueHnue BA3koH xuakocti. ®opmynsl HetoToHa u
Crokca. KoaddurmeHT BI3KOCTH 1 METOJIBI €TO OIpPEIeIICHHSI.

Tema 1.3. Mexaandeckue KoJeOaHUs 1 BOJTHBI

T'apmoHn4eckue KojaeOaHus U UX XapakTepucTUky. JuddepeHnnansHoe ypaBHCHHE TapMOHUYECKHX Konebanuil. [IpyXxuHHBIH,
(usndeckuil 1 MaTeMaTHYECKUI MassTHUKH. DHEPTHs TapMOHHYECKIX KoneOaHuid. CII0)keHHEe TapMOHUYECKUX KOJICOaHU OTHOTO
HaIpaBJeHUs U OJMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX kKonebanuid. durypsl Jluccaxy. 3aTyxaromnye U BEIHYKACHHBIE KoneOaHus. PesoHaHc.
BonHoBBIe iporniecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoibHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH OeryIei BOTHBL. JTMHA BOIHBI I BOJTHOBOE YHCIIO.

Pasnen 2. MonekynsapHas ¢pu3nuka U TepMOJHMHAMHKA

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHeTHYIecKasi SHeprus MoJsieKyll. MoleKyIapHO-KHHETHUECKOe TONKOBaHUE a0COTIOTHOHN TeMIIepaTypsl.

DJeMeHTBI CTaTHCTHYECKOH (u3nKH. 3akoH MakcBeruta AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas ¢popmyna. 3akoH boxpiiMaHa Ui paciipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oiie. CpeaHee 9rciio
CTOJIKHOBEHHH W CPEeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnebitHOEe 0o6ocHoBarKre MKT. [Tuddy3ust, TeIonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHbl Ouka, dypre n HeroToHa.

Tema 2.2. TepmoauHamuka

Brytpennss sueprus. Uncio creneneil cBOO0ABI MOJIEKYII. 3aKOH PABHOMEPHOTO PacIpeIeNIeHNs SHEPIHHU 110 CTETICHSIM CBOOOIBI.
ITepBoe Hauano TepmoanHaMUKH. PaboTa raza npu n3mMeHeHuu ero oobema. TermoeMKoCcTb MaKpochucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja nporecca. [IpuMeneHne nepsoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporiecc. Y paBHenue [Iyaccona.

Kpyrossie mponeccel. O6patumsie n HeoOpaTuMmble mponecchl. Lukin KapHo u ero k.IL.a. u1d uaeaasHOro rasa. Bropoe Hagano
TepMoauHaMuKy. [loHsATHE 06 SHTpONMUH, €€ CTATUCTUIECKOE TOTKOBAaHHE.




Cuutbl ¥ MOTEHIIUATIBHAS SHEPTH MEXMOJICKYIPHOTO B3auMoaeiicTBa. D dekTHBHBII qruaMeTp MoJeKyn. YpaBHeHue Ban-nep-
Baanbca. ®asoBsie nepexonsl 1 1 2 pona. Kpurtuaeckoe cocrosinue. TpoliHas Touka. OCOOSHHOCTH TBEPAOTO M KUIKOTO COCTOSHUIN
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmiispHbIe sSBICHNUS.

Paznen 3. DnexTpuuecTBoO

Tema 3.1. DnexTpocTraruka

3akon Kymona. HanpshkeHHOCTE M CHIIOBBIE JIMHIH HANIPSHKEHHOCTH AJICKTPHYIECKOTo 1Moiis. [IpHHIuNI Cymiepio3nuIim
JJeKTpuYecKuX nouel. [IpuMep pacyera HaPsKEHHOCTH II0JIs, CO34aBAEMOU cUCTeMOH 3apa10B. II0TOK BEKTOpa HaNPsXKEHHOCTH
anekTpuueckoro nons. Teopema Octporpaackoro-I'aycca

PaboTa cri1 SNeKTPIYECcKOTo MO 110 MIepeMeleHHIo 3apsaaa. L{upKymsius BeKkTopa HanpspKeHHOCTH. [loTeHInanbpHBIN XapakTep
3NIEKTPOCTATHUYECKOT0 TouIs. [ToTeHIIna AMeKTPHIECKOro HoJIsl. DKBUIOTECHIHANEHBIC TOBEPXHOCTH. CBsI3b MOTEHITHANA C
HAMpPSHKEHHOCTBIO OIS, DJIEKTPUYECcKoe MoJie B IUAIEeKTPpUKaX. THIBI AUDIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
ITpoBOTHUKHM B ANEKTPOCTATHYECKOM TOJIE. DNEKTPOEMKOCTh MpoBogHUKA. KonneHcaTops! u ux Buabl. @opMyna MiIocKkoro
KoHJeHcaTopa. CriocoObI cCoeTMHEHNS KOHAEHCATOPOB B 0aTapeto. DHEPTHs MEeKTPOCTaTHIECKOro moist. OObEMHAS IIOTHOCTD
SHEPTHH.

Tewma 3.2. DnexTpoauHaMHKa

ITocrosHHBIN 31eKTpUUeCcKUil TOK. Buapl Hocutenel 3apsana B pa3nuuHbIX cpegax. Cuna Toka. Bekrop morHocty Toka. C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoaHOH 1eru. COMpoTHBIICHHE W IIPOBOUMOCTH IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

PaGota n MomHOCTB 3neKkTpudeckoro Toka. 3akoH Jxoyns-Jlenna. [Ipasnna Kupxroga u npuMeHeHne nx K pacuery
Pa3BeTBIEHHBIX LIETEH.

Paznen 4. DnekrpoMarHeTusm

Tewma 4.1 Maraurocraruka

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHuTHOM nouie. [Ipunnun paGoTsl snektpoasurarens. 3akoH buo-Caapa-Jlamnaca u ero npuMeHeHHe K pacdeTy MarHUTHBIX
noseit (IPsIMOTO M KPYTOBOTO TOKOB).

Cutel B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM nosne. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok Bekropa B uepes cosnenounn.

Tema 4.2. MarautHas uaaykuus. Teopus Makcseiia 1J1s 37€KTPOMarHUTHOT'O MOJIS

Pabota mmo nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MArHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBO/J] U3 3aKOHA coxpaHeHHus sHepru. IIpasuno Jlenna. SBnenue camounaykuuu. MHIykTHBHOCTE KOHTYpa. D/1C
caMOMHAyKIuU. B3auMHas MHAYKIUS.

MarnuTHOe 1oje B BemecTse. TUIIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppoOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas npoHUIaeMocTsb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemnenus. Y paBHeHus: MakcBeniaa B UHTErpaabHOM
bopwme.

IonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa Ui Ierl NepeMEeHHOro ToKa. MOIIHOCTh, BeIAesIeMas B eIl NEPEMEHHOTO TOKa.

DOneKTpoMarHuTHeIe Konebanus. ["apMoHNYecKre, 3aTyXarolue U BRIHYX/ICHHbIE Kosebanust. [lonstue o pesonance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana aneKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MOIHOTO BHyTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [ToctpoeHne n3o0paxxeHuit.
Tonkue nunzbel. @opmyna nun3sl. [locTpoeHne n3obpaxeHnit.

BonHoBast anexTpoMarHuTHas mpupoja cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. Bpems u niuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHnnu ceera. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IIeHKaX. [10710Ckl paBHOM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHInH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®penens. Merox 301 @penernst. Judpaxuus OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. PentreHorpaguueckoe ucciae1oBaHue CTPYKTYphI
kpucrauioB. [lonsrue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUANIEKTPUKOB. 3akoH bprocrepa. J[BoitHoe mydenpenomiuenue. [Ipu3sma Hukomst. Tonspouss! u
HONAPU3ALOHHBIE IPU3MBI.

HckycctBeHHas ontrudeckas annzorponus. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BellecTBa. J(ucmepcus crera.
DJeMeHTHI 2MeKTPOHHOH Teopuu aucnepcnu ceera. [lormomenne (abcopOius) ceera. 3akoH byrepa.

Tema 5.2. KBanTOBas onTuka

TenoBoe U3IIydeHUE U €TO XapaKTEPUCTUKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacnipenienienre sHEpruy B clieKTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHns Buna. @opmyna Penes-/xunca.

SBnenune poroaddexra. Bremmnuii poroaddekt u ero 3akonsl. PoTOHEL. YpaBHEeHHE DUHINTEHHA AT BHENTHETO (hoTodddeKTa.
Macca n ummnyinsc ¢potona. JlaBnenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT JEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. AtomHas u siaepHast Gu3NKa
Tema 6.1. Ctpoenue aroma




Mogenu atomoB Tomriicona u Pezephopaa. OMmuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U TOTJIOLIEHUSI aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPITYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPIYCKYIIPHO-BOTHOBOTO Ayaln3Ma CBOICTB MaTepuu. BomHoBas dyHKIus 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToma BOJOPOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CniuH 3nekTpoHa. CiuHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31MeKTPOHOB IO COCTOSHUSIM.
Tema 6.2. SAnepras pusuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilornomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX I'eHepaTopax (Tazepax). Pasmep, cocras u 3apsix aToMHOTO siapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEPTus CB3U SApa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3Iy4eHHE U €r0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
IlonsTHE O SINEPHBIX pEAKIMAX U UX OCHOBHBIX TUIaX. MICKycCTBEHHAs paiOAKTUBHOCTS. JleneHue TsoKenbIx saep. Llennas
peaxuus genenus. [loHsTue o siaepHOi SHEpreTrKe. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiiema yrpaBisieMbIX TEPMOSAEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukarms.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrImonHeHve u 3amuTa 1abopaTopHbIX padoT
BrinonaeHne caMoCTOSATENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHo y4eOHBIM ITaHOM

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

OIIK-2: Cniocoben MNPUMCHATH €CTCCTBCHHOHAYYHBIC U O6H_leI/IH)K€HepHLIC 3HaHUsA, aHAJIUTUYCCKHUEC METO/IbI B HpO(I)eCCI/IOHaJ'ILHOI‘/II
JCATCIBHOCTHU

2 cemecTp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

OO0BbscHHTE, TOUEMY NIPH ABIKEHUN KOpalJsi BO3HUKAIOT KosiebaHus kopmyca. Kakue BHelIHue 1 BHyTpeHHHE (GaKTOPBI MOTYT
BJIUSITH HA aMILUTUTYY U YaCTOTY 3TUX KosieOaHUH?

Ortser:

Konebanus xopmyca kopabiisi BOSHUKAIOT U3-3a BO3ACHCTBUS BHEITHUX CHJI, TAKMX KaK MOPCKHE BOJHBL, BETEp U TEUCHHS.
BHyTrpenHue (akTopsl, BKIItoUas KOHCTPYKIUIO KOPITyca, Paclpe/iesieHue Harpy3Kku 1 paboTy MEXaHU3MOB, TAK)KE UTPAIOT POJIb.
BHemntHne critel 3acTaBISIOT KOpalIlk KOIeOaThCsS B BEPTHKAILHOM M TOPU30HTAIHHOM HAIPABICHUAX, YTO CO3/IAaCT THHAMIYECKHE
Harpy3kd. AMIIIATY/IA M 9acTOTa KoJeOaHuH 3aBHUCST OT pa3Mepa U (opMbI Kopalirst, IIyOUHBI MOPSI, TIOTOHBIX YCIOBHH H
COCTOSIHMSI BOJJHOW ITOBEPXHOCTH.

Bonpoc Ne2

OOBsiCHHUTE, KaK OCYILIECTBISIETCS YIIPaBIEHHE CYAHOM B YCIIOBUSX OTPaHUYEHHON BUAUMOCTH. Kakue TeXHOIOrHH 1 HHCTPYMEHTBI
MPUMEHSIFOTCS JIJIs1 oOecrieueHus: 6e30MacHOCTH TUIaBaHus?

OrtBeT:

YrpasieHue CyJHOM B YCIOBHSIX OTPAaHHYCHHOW BUANMOCTH TPEOYeT UCTIONB30BaHHS CIIEINATLHBIX HABUTAITMOHHBIX
WHCTPYMEHTOB U TeXHOJIOTHH. Pagap mo3BosnsieT 0OHApyUBaTh NPEMATCTBHUS U IPYTHE CyAa, IXOJIO0Thl 00ECIIEUNBAIOT ONPEIEIeHUE
IyOuHbI U penbeda aHa, a GPS-cucteMbl Mpe0CTaBIsSIOT TOYHYIO HHGOPMAIIHIO O MECTOMOIOKEHHH. ABTOMAaTH3UPOBAHHBIC
CUCTEMBI YIIPABJICHUS IOMOTAIOT TOJIEPKUBATH KypC M U30€TaTh CTOJKHOBEHHA. Bce 9TH cpejicTBa MOBBIIIAOT 6€301acHOCTh
TUTaBaHMSI 1 MUHUMU3UPYIOT PUCKU aBapUHHBIX CUTYalUH.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aK0H OIUCHIBAaET IBMKEHHE TeJa 10/ BO3ICHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HetoToHa

d) 3akoH coxpaHEeHHs SHEPTUH

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxoit mprbop ucnonbiyeTces Uit I3MepeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) Oxonot




¢) Conorpad
d) Jatumk naBneHus
IMpaBunbHEIT oTBeT: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

ITpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakwue ycTpoiicTBa HCIONB3YIOTCS A1l U3MEPECHUS MTapaMeTPOB MOPCKOM cpeib?
a) TepmomeTpsl

b) darunku conéHoctu

¢) PIIC

d) CniyTHUKOBBIC PUEMHUKH

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bomnpocs! Ha ycTaHOBJICHUE TOCIIEI0BATEIBHOCTH
Bomnpoc Ne7

YcTaHOBHTE MPAaBUIIBHYIO TOCICI0BATEIBHOCTD TAIIOB JBHKCHUS CYIHA B IITOPMOBBIX YCIOBHSIX:
1. OlieHKa MOTO/IHBIX YCJIOBHUH.

2. IMpunsTHe Mep mo obecredeHNIo 030MaCHOCTH dKHIaKa U Ipysa.
3. YcTaHoBKa NapyCHOIO BOOPY:KEHMsI MU BKIIIOYEHUE JIBUTATEIEH.
4. Habnronenye 3a MI3MEHEHUSIMU TOTOIbI.

[IpaBuiibHas mocnenoBaTeNbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD STANOB IPOBEICHUS MAHEBPOB ISl IBAPTOBKHU Cy/HA!
1. Br160op MecTa CTOSIHKH.

2. IMoaroroBka 000pynOBaHHS U KOMAHJBL.

3. INoaxox x mpuyamy.

4. BeInonHeHyne MBapTOBOYHBIX ONEpPaLUil.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUSA

Bompoc Ne9

YcTaHoBHUTE COOTBETCTBUE MEXKLYy TUIIAMH BOJIH M UX XapaKTEPUCTUKAMMU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsre 1) Konebanust gacTuIl NepreHANKYIIIPHO HAIPABICHUIO PACIPOCTPAHCHHS
b) IIpomonsHbIE 2) Konebanus yacTull BAOJb HAIPABIEHUS paclpOCTpaHEHUS
c¢) Crosuue 3) O6pasyroTcst IPU HAJIOKESHUHU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHepruro 0e3 MepeHoca BemecTBa

IIpaBuUIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMHU BeINUYMHAMH U UX €ANHHUIAMU H3MepeHHs B MexXTyHapoaHON CUCTeMe eAUHHUIT
(CN):

®duznyeckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oueprus 4) Ixoynb
IIpaBuIBHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢)—3)

d)—4)




3 cemecTp

OTKpBITEIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MOJIIPU3ALIKS CBETa MPUMEHSETCS B CYIOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUaMMOCTH. Kakne
MPEUMYILECTBa AAET UCIOIB30BAHUE MOISPU3ALMOHHBIX GUIBTPOB?

OrtBeT:

[Monsipu3arus cBeTa UCIONB3YeTCs ISl YMEHBIICHHS OJTUKOB W YITYYIICHUST BUIAMOCTH B YCIIOBHAX SPKOH COTHEYHOH 3aCBETKHU HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10IApH3aTOPHI MPOMYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJOKUPYS OCTAbHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJIMKOB. DTO 0COOEHHO TOJIE3HO JIs1 MOPSKOB, MO3BOJISIS BUJETh OOBEKTHI HA TOPU3OHTE WM B BoZie Oosiee 4ETKO.
[Monsipu3aTophl TAK)KE MOMOTAIOT Pa3IHyYaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00IIee BOCIPUIATHE OKPYKAIOIIEH
00CTaHOBKH.

Bompoc Ne2

OOBsicHUTE, KaK IPONCXOINT JIETICHNE AAep ypaHa B sJIepHBIX peakTopax. Kakue Mepbl IpHHUMAFOTCS U1l KOHTPOJIS IEITHOM
peaKLMy U IPeJOTBPALICHUS aBAPUUHBIX CUTYyallui?

OrtserT:

[lenenue sipep ypaHa IPOUCXOIMT ITyTEM 3aXBaTa HEHTPOHOB sipaMu ypaHa-235, 4To IPUBOAUT K UX pacIleIICHHIO Ha JiBa Ooiee
NETKUX Sapa U BRICBOOOXKICHNIO SHEPTUH. B pesynpraTe peaknnu Takke BEIIEISIOTCS HOBBIE HEHTPOHBI, CTIOCOOHBIC BEI3BAThH
JanbHelnee aeneHue. [ KOHTPOIIS LHEeMHONW PeaKkUy UCTIONB3YIOTCS YIIPABIAIOMINE CTEPIKHH, IOTJIONIAIOIINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IEPETPEB PEaKTOpa. JJOMOTHUTENbHBIE MEPBI 0€30MaCHOCTH
BKJTIOYAIOT PE3ePBHBIC HCTOYHMKH ICKTPOIUTAHUS H 3aIIUTHBIC Oaphepsl I CACPKUBAHMUS PAIHOAKTHBHBIX BEIIECTB.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit Tun nznydenust oopasyercst Ipu aHHUTHIISIAH apbl 3JIEKTPOH-TIO3UTPOH?
a) Anbda-usnydeHue

b) bera-m3nmyaenne

c¢) lamma-n3mydenue

d) UudpakpacHoe uzirydeHue

[IpaBuibHbIi OTBET: ¢) 'aMMa-u3ydeHue

Bomnpoc Ne4

Kakoii MeTo1 HCTIONb3yeTCsl UIsl ONpeIeTICHHs. CTPYKTYPbl KPHCTAIIOB?
a) PertrenoBckas mudpaxums

b) DnexTpoHHAT MHUKPOCKOIIHS

¢) Macc-crieKTpoMeTpust

d) Kanmopumerpus

IIpaBunbHENA OTBET: a) PeHTreHOBCKas Au(paKIis

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kaxue MeTo/ibl MCIIONB3YIOTCS AJIst OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cnektpomeTpust

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnekTpoHHass MUKPOCKOTHS

ITpaBuibHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOopbI HCTIONB3YIOTCS TS HCCIICOBaHHS ONTHISCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomerp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIEHOCTD 3TAIIOB MpoLiecca ICPHOTO CHHTE3a:
1. OO0pa3oBaHue renmsl.

2. CoenuHeHne AByX aTOMOB BOAOpPO/A.

3. BricBOOOXKIEHNE DHEPTHH.




4. DopMHPOBaHHE HOBOII MaTepUH.
[IpaBuiibHas IOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bonpoc Ne8

YcraHOoBHTE MIPAaBUIIBHYIO TOCIEI0BATENBHOCTD IAr0B MPH MPOBEICHUH SKCIIEPHMEHTA 110 HHTep(hEepeHIINH CBeTa:
L. Habnronenye u perucrpanys HHTEpQEpeHIUOHHON KapTHHBIL.

2. YcTaHOBKa UCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 9KpaHa A7 HaOMIOAEHHUs MHTEpGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXAY UCTOUHMKOM CBETa U SKPaHOM.

ITpaBunbHas nocuenoBaTenbHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUCCKIMU SIBJICHUSIMHU U HX IPUMCHCHHEM B TEXHHUKE:
duznveckoe sBICHHE [IpuMeHeHrEe B TEXHUKE

a) ®ororpdexT 1) ConmHeunsle GaTapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DrekTpoMarHUTHAsS WHIYKIIHS 4) T'enepanust IEKTPOIHEPTUH

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKIMH SIBICHHSIMH B ONITHKE M UX OMHMCAHUCM:
Dusndeckoe SBICHHE Omnucanne

a) dudpaxums 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIE LIBETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH Yepe3 Mperpamy
¢) ducnepcus 3) 3MeHeHne HalpaBiIeHUS CBETA IIPH IIEPEXOME U3 OTHOW CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeToaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKEH BBIMIOIHUTD M 3aIUTUTH BCE Ta00paTOPHBIC Pa0OTHI, PEIyCMOTPEHHBIC IPOrPAMMON TUCIIUTLIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEJICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPaTOPHOM MPAKTHKYME, & TAK)KE BHIIOJIHEHHS TECTOBBIX 3aJaHHI 110 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeINeH.

MeTtoauka 3a4yeTa 1o JUCIHUILINHE
3ayer 1o JAUCIHUIIIIMHC BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa6OTBI CTYACHTA B TCUCHUC CEMECTpPaA.

MertoauKa OLEHKH 3K3aMeHa 110 JUCHUIINHE

Teopernueckast yacTh 3K3aMEHa 110 AUCLIUIUINHE NPEACTABISIET CO00M KOMIIIEKC BOIPOCOB HA YCBOSHNE MPOIMICHHOTO MaTepuaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoif yacTu oOydaromuiics, Ui KakKa0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3amaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa [10 JUCLUILIMHE NIPEACTABIIET 3a4a4l, HAIPaBICHHbIE HA BBIIBIECHUE BO3MOXXHOCTU IIPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMEeH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIIOIHEHUS TEOPETHUECKOH U MPAKTHYECKOM 4acTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 OHIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS 00IIEero
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOTHEHO JBA 3a/IaHUS B COOTBETCTBHH C TPEOOBAaHMAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BEeMe
JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBJIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI
HToroselit 0ant 3a 5K3aMeH BBICTaBISETCS MO OLEHKE XyAlIel yacTH. B copHBIX cilydasx mpenojaBaTelb BOpaBe 3a1aBaTh




YTOUYHAIOIINE BOOPOCHI U 1aBATh JOMOJHUTCIbHBIC NPAKTUICCKUEC 3aJaHuA.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

Tpodpumona Tauncus
HBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEIl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnagucias
HBaHoBuy,
IIporononosa Huna

ITaBnoBHa

Ontuka. @u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 10 (PU3HKe

Hosocubupck: CI'YBT,
2016

JI1.3 | Hukurenko AHaToauii
T'eopruesny, SlkoBies
Biagumup
Hukomnaesuy,
CurumoB Brnanucnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlaGopaTopHBIii TPAaKTUKYM 110 MOJIEKYJISIPHON (PU3HUKE: MPAKTUKYM

Hosocubupck: CI'YBT,
2019

JI1.4 | HukuteHko AHaTomui
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Buagucias
MBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'oyioBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBIi MPAaKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpLI, COCTaBUTEIIN

3aryaBue UsnarenscTBO, O

JI2.1 | OpnoB Tpanuit
BacunwseBud,
CuHokoB Muxau

IlerpoBuu

JlabopaTOpHBIH MPAaKTHKYM 10 (pr3nKe. IINEKTPUIECTBO, MATHETH3M

Hosocubupck: HU'ABT,
2002

JI2.2 | BukynoB CtaHucnas
Buxroposuy,
Tpeiakuna Enena

TpanueBHa

Ddu3zmKa: 33Ja4u T CAMOCTOSIT. PEIICHUs JJIsI CTYICHTOB BCEX CIIEIl.
04. 1 3204. (hopM 00ydeHHsI

Hosocubupck: HU'ABT,
2011

JI2.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

®usmka: cCOOpHUK 3a1ay

Hosocubupck: CI'YBT,
2017

JI2.4 | C.B. Bukynos, B.11.
Curumos, E.T.
Tpsiakuna, A.C.

Spocnasuesa

®dwuznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kowmmurekt yweOHoit MeOenm; JlaGoparopHsle ycraHOBKH: OmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHne Mmokas3aTels IPeIOMICHHS XKHIKOCTEH ¢

MIPOBEICHUS nabopaTopHbIX | HOMOLIbI0  pedpakTomerpa AOOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  MTOMOIIU

3aHATUI nudpaknuoHHON pemetkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumetpa, 2 mT.; OmpeneneHue TeMmrepaTypbl packan€HHoro Tena; lccnemoBaHue
JIMHEWYaToOro CIeKTpa BOAOPOa M ONpeieieHus MOCTOsIHHOM Punbepra

JlaGopatopust MEXaHUKH u | AyautopHas Jnocka; Kommuiekt ydueGHOM wmeOenu; JlaGopaTopHble CTEHIBI: YHUBEPCAIbHBIN

3JIEKTpUYECTBA - ydeOHas | CTeHA «3aKoHBl IOCTOSHHOTO ToKa», 6 1uT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayoquTOpHUsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIEH MarHuTHoro mois 3emud, 4 mT. OnpeneneHue YCKOpPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojneco, 4 mr.;
OmnpeneneHue CKOpocTH  3Byka; OmpenenieHHe  OTHONICHHS  TEIUIOEMKOCTEH, 2  IIT.;




JIabopaTopHOe 00OpyHOBAaHUE:

Habop »1eKTpou3MepUTENbHBIX MPHOOPOB,

000pYIOBaHUS JUISl BEIYMCICHHS OTPEITHOCTEH H3MEPEHHIA, 6 IIT.

2 wr.; Habop

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBENCHUS 3aHATHH

JIEKIIMOHHOTO THIA

YuebHas aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu

HpOBEACHUS NpaKTHYECKUX

3aHATHH

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cet "UHTepHer" w
CaMOCTOSITENIbHON paboThl | oOecreunBaOIMX ~ AOCTYIl B OJIEKTPOHHYIO  MH(OPMAalMOHHO-00pa3oBaTEeNbHYIO  Cpemy
o0yJaroImuxcs YHuBepcHTeTa.




