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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

OIIK-3: Cnocoden NPUMEHATH COOTBeTCTBleIIIl/lﬁ (l)l/I3HKO-MaTeMaTI/I‘IeCKI/Iﬁ anmnapart, MeToAbl aHaJIn3a U MOJAeJIMPOBaHUSA,
TEOPETHYIECCKOI'0 U IKCIIEPUMEHTAJBHOI0 MCCJICIOBAHUSA MPU PCIICHUHA Hqu)eCCHOHaJILHLIX 3aaa4q

OIIK-3.2: )ICMOHCTppreT ITIOHUMAaHHUEC (bHSI/I‘{eCKI/IX SIBJICHUH B MNPUMCHSACT 3aKOHbBI MCXaHHUKH, TCPMOJUHAMUKH, DJICKTPUICCTBA U
MarHeTu3Ma, OITHKHU

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENIN MEXAHUKHU, SJICKTPHUECTBA U MarHeTU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU
(bU3UKH, MONICKYISIPHOIM DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SACPHOM (HU3UKH;

3.1.3 |- MeTOIBI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pr3HKe.

3.2 | YmeTh:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH AaHAIH3E U PEIICHUHN TPOoOIeM MPodeCcCHOHATBHON e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMUECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEHN PY NPOBEJCHUN
(bU3HYECKOT0 SKCIIEpIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemaruka. Kunematuka nocTynaTeabHOrO U BpalaTeabHOro 2 16 J1.4 0

JBIDKEHHS MaTepPHaIbHON TOUKU U TBepAoro tena. /Cp/

Jlab OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocoly beccernst. 2 2 JI1.4 J11.6 0
OrmpezienieHe MOMEHTa HHEPIIMU MaxoBOT'O KoJieca TUHAMHUYECKIM
MeTozoM. M3ydeHrne OCHOBHOTO 3aKOHA IMHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ TOMOIIbo MasitHuka Obepoexa. /J1ab/

Cp Junamuka J[MHAMUKa NOCTYNATENbHOTO ABIKEHUS Tel. OCHOBHBIE 2 20 1.4 0
TEOpEMBI M 3aKOHBI. [IMHAMMKa BPAILATEILHOTO IBHKCHUS TBEPIOTO
tena. PaboTa u sHeprus B Mexanuke. /Cp/

Cp MexaHngeckue KoiaeOaHus 1 BOMHEL. ['apMOHIYecKHe KomeOaHuHs. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Cnoxxenue konedanuit /Cp/

Paszmen | Pa3pgen 2. OcHOBBI MoJIeKkyIsIpHOIT pU3UKH

Jlex MonekynsapHo-KuHeTHYecKast Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0

Cp MonekynsapHo-kuHeTHYecKast Teopuss OCHOBHOE ypaBHEHHUE 2 20 1.4 0
MOJIEKYISIPHO-KUHETHUECKON TEOPUH HICATBHOTO ra3a. JJIeMEHTHI
craructuku MakcBesuia u bonbimana. /Cp/

JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIINEHTA 2 2 JI1.4 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/

Cp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 U BTOPOT0 HAYall 2 20 1.4 0
TepMoauHaMuKH. TeruioBsie Matmusl /Cp/

Paznen | Pa3zgen 3. DuekTpoMarHeTusm




Jlex OnexTpocTaTuka. DNeKTpoarHaMuka. Marautocratuka. MarautHas 2 2 JI1.1J11.4 0
unaykius. Teopust Makcseia /JIex/

Cp OnekrpocraTuueckoe noie. HanpsokeHHocTs U noteHuan. [puanun 2 10 JI1.4 0
cynepro3ui. [Ipumenenne Teopemsl ["aycca s pacdaera
AIEKTPUUYECKHX TOJIeH. DIEKTPOEMKOCTh YeTUHEHHOTO MTPOBOAHUKA U
IUTOCKOTO KOHJCHCATOpa. DHEPTHs 3JIeKTpocTaTnaecKkoro mois /Cp/

Cp OnexrpoauHamuka. [TocrosHubiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 2 10 JI1.4 0
moctostHaoro Toka /Cp/

Cp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Capapa — 2 10 J1.4 0
Jlamnaca u moxHOro ToKa. Cuna Jloperna. J[BikeHne 3apshKeHHBIX
4acTHUI[ B MarHuTHOM moJie /Cp/

JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONICH HAMIPSHKEHHOCTH 2 2 JI1.4 0
MarauTHoro mouist 3emun. /J1ab/

Cp MarnutHas naaykuus. Teopus Makcsena. SIBieHne 31€KTpOMarHuTHON 2 10 J1.4 0
nHayKuun. CaMonHyKuus. MHAYKTHBHOCTD. DKCTPATOKH 3aMbIKaHUS 1
pa3MbIKaHus 3IeKTpryecKkoi neny. KonedarenbHbIi KOHTYD.
OnexTpoMarHuTHBIE Konebarus /Cp/

Paznen | Pazgen 4. OnTHka

Jlex Ousnueckas ontrka. KBantosas ontuka /JIex/ 2 2 JI1.1J11.4 0

Cp ®duznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4 0
Wntepdepennns u nudpakmms ceeta. [Tomsapusanus ceera /Cp/

JIab Omnpenenenue raaBHOTO (POKYCHOTO paccTosHusA JUH3. OnpeneneHue 2 6 J1.2 J11.4 0

MoKa3aTesneil MPeOMIICHHS KUAKOCTe! ¢ MOMOLIBI0 pedpakToMeTpa
A66e. OrpenereHue JIMHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTkH. /J1ad/

Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3IydeHHs U potoaddexra /Cp/ 2 20 JI1.4 0

JIab OnpezeneHue TeMIepaTypbl PACKAJIEHHOIO Tela ONTUYECKUM 2 2 J1.2J11.4 0
meronoM. /J1ab/

Paznen Pa3nen 5. AtomHas u sigepHasi pusuka

Jlex Crpoenue aroma. SnepHas ¢pusuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Crpoenne aroma KaHToBas mpuposa cBeTa # BOIHOBBIE CBOIICTBA 2 20 1.4 0
yactur /Cp/
Cp Snepuas ¢pusuka 3aKOH PaIHMOAKTHBHOTO pacnajaa. SaepHbpie 2 20 JI1.4 JI1.5 0
peaxmym /Cp/
HKP Texymmuit korTposs /MKP/ 2 4 JI1.1 JI1.3 0
1.4

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasnen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTh! KUHEMaTHKU. Mozenu B MmexaHuke. CucteMa orcueta. IlocTynaresnbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AI1Ha
MyTH, BEKTOp mepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUKH KaK IIPOM3BOIHBIC Payca-BeKTopa 1o BpeMeHu. HopmambHOE U
TaHTeHIHalIbHOe ycKopeHus. Knaccuduxamnus BUIOB ABUKCHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Macchl U cuilbl. Busibl Uil B MEXaHUKE: TPEHUS, yIPYTOCTH U TAroTeHus. MMiynbc Tena.
Wmmynsc cunbl. BHelHUe U BHYTpeHHHE CUIIbI. 3aKOH COXPaHEHUs UMITy/Ibca MeXaHn4ecKoi cucteMsl. LieHTp macc (ueHTp
UHEPLUH) MEXaHHUYECKOH CHCTEMBI U 3aKOH €T0 JABU)KEHHUS.

PabGoTa moCTOSIHHO M TIepeMeHHOH CHITBL. BripakeHne paboTsI CHITEI Uepe3 KpUBOIMHEWHBII HHTErpai. MOIIHOCTE. DHEPrHs Kak
YHHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHMS U B3anMoAeHcTBHs. KuHeTHIeckas SHeprusi MeXaHNIeCKON CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTBIO BpEMEHH. Y Iap a0COIIOTHO YIPYIUX U HEYIPYTHUX Tel.
MoOMEHT HHEpLUH TBEPAOTO TeNa OTHOCUTENBHO ocH. IIpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuitbl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUKEHUS TBEPJOrO TeIa OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXPAaHEHUsI MOMEHTA
UMITYJbCA U €T0 CBA3b C U30TPOITHOCTHIO IPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsAroreHus. [loTeHanbpHas SHeprus MaTepruaabHON TOUKU BO BHELITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCTBYIOIIEN Ha MaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPTUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBnenue B xuaKocTH ¥ raze. Exuanirs! m3mepenus nasnerns. 3akonsl [lackans u Apxumena. Tedenue nneanbHON )KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHyun u cieacTBus U3 Hero. TeueHue BsA3koi xxuakocty. @opmynsl HeroToHa n
Croxkca. Koa(hunueHT BSI3KOCTH U METOZBI €TO OTPEAEIICHNUSL.

Tema 1.3. Mexanmueckne KoeOaHHS ¥ BOJTHEI

T'apmonuueckue konebanus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. [1pykuHHbBIH,
(u3nUecKuil 1 MaTeMaTHYECKUIl MassTHUKH. DHEprusl rapMOHMYECKHX KojeOaHuil. Cllo)eHHne rapMOHUYECKHUX KOIeOaHni 0HOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

CroxeHHs B3aUMHO MEPIECHANKYIIPHBIX Kosebanuit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYX/ICHHBIC KoseOanus. Pe3oHaHC.
Bonnossle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroit cpeze. I[lponoapHble 1 ONEpeYHbIe BOJTHEI.




YpaBHEHHE IIOCKOH Oeryei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI HICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBHenue MKT uaeanbHbIX ra3os.
CpenHsist KHHETHYECKast SHEPTUst MOJIEKYJ. MOJIeKyIsIpHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIEpaTypBbl.

ONeMeHTHI CTaTUCTHYECKOH (hu3uKH. 3akoH MakcBema A pacipeieNICHNs MOJIEKyYIT HAEAIbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMaHa U1 pacnipeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpeqHee Yuciao
CTOJIKHOBEHHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIeKyII.

OmnsrtHOe 0o6ocHOBarMe MKT. [Tnddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHAa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Uucno creneneit cBo60abI MOIeKyl. 3aKOH PaBHOMEPHOT'O PacHpeieNIeHUsl SJHEPTUH MO CTETEeHSIM CBOOOIBL.
ITepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTY MJEATIBHOI0 ra3a oT Bua mpouecca. [IpuMeHeHne nepBoro Hayana TEPMOAUHAMUKH K
u3ompoueccam. AnuabatHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoArHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutel ¥ TOTEHIIATIBHAS SHEPTHSI MEKMOJICKYIIIPHOTO B3auMoaeiicTBI. D dexTHBHEIN qrameTp MoJeKynl. Y paBHeHHe BaH-nep-
Baannca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
Bemecta. IToBepxHocTHOE HaTskeHUe. CvadnBaHue. KanunmspHele siBIeHUS.

Pa3nmen 3. DnekTpomMarueTusM

Tema 3.1. DaexTpocraTuka

3axoH Kynona. HanpsKeHHOCTh U CHIIOBBIE JTMHUU HAPSHXKEHHOCTH JIEKTPUYECKOro nouis. [IpuHuun cynepnosuuuu
aneKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUcTeMOH 3apa0B. II0TOK BEKTOpa HaNps>KEHHOCTH
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaboTa cui anexkTpuuecKoro noss no nepeMenieHuo 3apsaaa. Lupkynamnus BeKTopa HanpsKeHHOCTH. [loTeHnnanbHbli XapakTep
3JIEKTPOCTaTUUECKOro nojsl. [ToTeHnyan 3ekTpudeckoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAIMPSHKEHHOCTHIO TOJIS. DNEKTPUUECcKoe MojIe B JUINEKTpUKaxX. THITbI AUAIEKTPUKOB. Buasl monspusanuu. Bextop momspusanun.
ITpoBOIHUKHY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaAHNKA. KonaeHncaTrops! v ux Buabl. opmysa miIockoro
KoHJeHcaTopa. CIiocoOBI coeTMHEeHH KOHAEHCATOPOB B 0aTapero. DHEPTus IEKTPpocTaTHIecKoro moist. O0bEMHas IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMHKA

IMocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaaa B pa3auyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3J1C
UCTOYHUKA TOKa. 3akoH OMa Ai1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUM.

Pabota 1 MommHOCTB 3sekTprueckoro Toka. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHne nx K pacuery
Pa3BETBIEHHBIX LIENEH.

Tema 3.3 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T10JIS1, €r0 BUXPEBOl XapakTep. 3akoH AMrepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbIil MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnmn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBUS MapaIenbHbIX TOKOB. 3akoHbI AMIepa. J[BH)KeHHE 3apsDKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosgHoro Toka. MarautHoe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHuTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa no nepemenieHno MPOBOJIHUKA U KOHTYpa C TOKOM B MATHUTHOM MoJe. DNeKTpoMarHuTHas MHAyKuus. 3akon dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus Hepruu. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3anmHas nHayknus. MarauTHoe mosie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumueHHocTh. MarHuTHas IpOHUIIAeMOCTH BetecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
VYpaBHenuss MakcBesuia B HTerpainbHoi popme.IloHsATHE 0 IepeMeHHOM Toke. OMHYECKOe, peakKTHBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ IOJTHOE COTPOTHUBIICHHS IIETTH IePEeMEHHOT0 ToKa. 3akoH OMa Ui Ny IepeMEeHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DnekTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxalomue 1 BoIHYKIeHHbIE KoneObanus. [Tonsrue o pe3oHaHce.
OJeKTpOMarHuTHbIE BOJIHBL U UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MoaHOTO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna sepkana. [ToctpoeHne n3o0paxeHHi.
Tonkue muna3bl. Popmyna muH3bL. [TocTpoeHe H300paKeHUH.

BosHoBast 3neKTpoMarHuTHast mpupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb CBETOBBIX BOJIH. Bpems u juinHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCT. HTepdepernus cBeta. Meroas! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHInH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxuus OpeHernst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl




kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noasipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUH U
TPEJIOMIICHIH Ha TPaHUIE IBYX TUIEKTPUKOB. 3akoH bprocrepa. J[BotiHoe mydenpenomienue. [Ipm3sma Hukomst. [onsponast n
HOJIAPHU3AIIOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OntTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JJIEKTPOHHOM TeOpHH auctepcuu cera. [lornomenue (adbcopOims) ceera. 3akoH Byrepa.

Tema 4.2. KBanrtoBast ontuka

TemnoBoe U3IydeHHE U €T0 XapaKTepUCTUKH. AGCONIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CrieKTpe abCOIIOTHO YEpHOTo Tena. 3akoH cMmerueHus Buna. ®opmyina Penes-/xunca.

SIenenue dpororddexra. BHenmHmit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. JlaBnenne cBera. OnbiTer Jlebenena. Jlazeps!, mpuHIND JEUCTBUS, YCTPOICTBO M NPUMEHEHHUE.

Pa3nen 5. AToMHas u siepHast pu3uka

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tomriicona u Pesepdopaa. OMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiiist. OnbITHOE 000CHOBaHUE KOPITYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHenue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynats! bopa. BopoBckast Teopust atToMa BOZOpO/a U BOJOPOJOIIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SAnepHas puzuka

PentreHoBckue criekTpbl. 3akon I'. Mo3nu. [Tornomenue, ClIoHTaHHOE U BBIHY)XACHHOE n3irydeHue. [IoHsTie 06 onTHueckux
KBaHTOBBIX F'eHepaTopax (Tazepax). Pasmep, cocras u 3apsix aToMHOTO siapa. MaccoBoe 1 3apsioBoe uncia. JleeKkt Maccsl 1
SHEprus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATHE O CBOMCTBAX U MPUPOJIE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
U3Ty4eHHE U ero BUIBL. 3aKOH PaJHOaKTUBHOTO pacnaja. 3aKOHOMEPHOCTH U POUCXOXKICHUE albda, OeTa - 1 raMMa-u3ITydeHus
aToMHBIX siaep.IloHATHE 0 AEepHBIX peakHAX U UX OCHOBHBIX THNAX. McKyccTBEeHHas pal0aKTUBHOCTS. JleJIeHUe TSKETbIX sIep.
Hennas peakiust genenus. [lorsaTue o smepHOit SHepreTrke. Peakiis cuHTe3a aTOMHBIX saep. [Ipodiema ynpaBmseMbIx
TEPMOSAEPHBIX peakIuit. DneMeHTapHble 9acTuIbl. X knaccuduxamnus.

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-3: CiocoOeH MpUMEHSTh COOTBETCTBYIOIINH (PU3MKO-MaTEeMaTHIECKHIA armapar, MeTOAbI aHAJIH3a 1 MOACIHPOBAHUS,
TEOPETUIECKOTO U IKCTIEPUMEHTAIFHOTO CCIIEJOBAaHUS MIPH PEIICHUH MPO(HEeCCHOHATBHBIX 3a7a4

OTKpBITBIE BOIPOCHI

Bomnpoc Nel

OnummTe Tporece n3MepeHns KodQQUITIEHTa TPEHUS CKOIBKSHUS MEXKITy ABYyMsI OBEpXHOCTSIMHU. Kakue mapameTpsl HE0OX0ANMO
KOHTPOJIPOBATH NPH POBEJCHUN SKCIIEPHUMEHTA?

Ortser:

s m3mepenns ko3 duImeHTa TpeHUs CKOIBKESHUS MEXK/TY IBYMsI HOBEPXHOCTSAMH OOBIYHO HCITONIB3YETCSI METO]] HAKIIOHA
wiockocTd. OUH U3 00BEKTOB IOMEIIASTC s Ha HAKIIOHHYIO IIIIOCKOCTh, U IIOCTETIEHHO YBEIMUUBACTCS YO HAKJIOHA JO MOMEHTA
Havasa ckoibxeHns. Koaduiuent TpeHns paccUuThIBACTCS KAaK TaHT€HC YIila HAKJIOHA. BaykHO KOHTPOIMPOBATh YUCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHIIOKCHUS HATPY3KH U OTCYTCTBHE BHOpanuii.

Bomnpoc 2:

OO0BsICHUTE, KaK U3MEPUTh CKOPOCTh PACIPOCTPAHEHHUSI 3ByKOBBIX BOJIH B cpejie. Kakue MeToIbl HCIIONIb3YIOTCs ISl 9TOTO U KaKue
(haKTOPBI HYXKHO YIUTHIBATH?

Ortser:

CKOpOCTh PaCIPOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOILBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
HPOXOXKICHHS 3BYKOBOW BOJIHBI MEXKIY JIBYMS TOUKaMH. VICIIONB3YyIOTCS YIIbTPa3BYKOBBIE JaTYUKHU WM MUKpO(oHBI. BaskHo
YIUTHIBATh TEMIIEPATYPY CPEAbl, BIAKHOCTH M HAJIMYHE TIPETIATCTBHN, KOTOPBIE MOTYT HOBIIHATE Ha paclpoCTPaHEHUE 3BYKA.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPAaBUJIBHBIM OTBETOM
Bomnpoc Ne3

Kakoi1 3aK0H OIMCHIBAET ABIKEHHE Tea 0 BO3ICHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS




b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHsNi oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop uconap3yercs A H3MEepeHUs] CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) OxomnoT

¢) Conorpad

d) MaTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UaponokaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢axTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Beicora HagBoxHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCIOJIB3YIOTCS TS K3MEPEHHSI MarHUTHOTO TOJIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETp

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHHC MTOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [10CIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTHU 3BYKa B BO3JYXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLUIEMY YCTPOHCTRY.

2. H3mepeHne BpeMEHHU MPOXOKICHUS 3BYKa MEXKIYy MUKPO(OHAMH.

3. Pacuer ckopocTy 3ByKa 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTosHHIT MEXTy MHKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEDA ISl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. [NonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatomero nasepa.

4. Wzmepenue paccTosHUSL.

[IpaBuiibHas OCIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3MUCCKUMU SBICHUAMH U IPUOOPAMH, HCIIOJIB3YEeMBIMHU JUIS UX H3y9ICHHS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G QexTs 3) Cnektpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCcKHii CUETUHK
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (DU3MICCKHMHU BETMUMHAMY U WX SAMHUIIAMH U3MEpEHUs B MeXTyHapOIHOW CHCTEME SIMHUIL
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus




a) Cuna 1) Heroton

b) Pabora 2) Ixoynab

¢) MomHocTts 3) Barr

d) Oueprus 4) xoynb
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢)—3)

d)—4)

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OO0BbsicHHUTE, KaK IPOUCXOIUT MPETOMIIEHHE CBETa HAa TPaHUIle ABYX CpPell C pa3HBIMU MOKa3aTesiMu mpenomiieHus. Kakue dakropsr
BIIUSIIOT HA YroJl MpeJoMIICHHs?

OrtBeT:

IIpenoMieHne cBeTa MPOUCXOIUT, KOTIA CBET MEPEXOAUT U3 OJHOU CPEAbl B APYTYIO C pa3IMYHBIM ITOKA3aTeNIeM MIPETOMIICHUSL.
Yron npenomiieHus ONpeaenseTcs] OTHOIIEHHEM CUHYCOB YITIOB MaJleHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy Crema-/lexapra. Ha
YroJI IPEJIOMJICHUS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00EUX Cpejl, YroJl TaJIcHHs CBETa U JTMHA BOJIHBI CBETA.

Bompoc Ne2

OObsicHUTE, KaK MPOUCX0oAUT GoTodPdeKT 1 Kakue GpakTopsl BIMSAIOT HA €r0 HHTEHCUBHOCTH. Kakue Marepuansl Haubonee

3¢ deKkTHBHO AeMOHCTPHUPYIOT GoTodhDeKT?

Ortser:

DoTo3hhEKT — ITO sIBICHUE, IPH KOTOPOM CBET BHIOMBAET 3JIEKTPOHBI M3 MOBEPXHOCTH MaTepuana. UHTeHCUBHOCTH hoToddderra
3aBHCHUT OT YaCTOTHI CBETA, €0 MHTCHCHBHOCTH M CBOWCTB MaTepraia. MaTepualbl ¢ HU3KOI paboTOl BBIX0/Ia 3JIEKTPOHA, TAKHE
KaK [IeJIOYHBIE METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISTIOT POTOADEKT.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit npubop ucnonab3yercst A1 U3MEPEHUS JUIMHBI BOJIHBI CBeTa?
a) Cnexrpomerp

b) ®oromerp

c) Hurepdepomerp

d) Mukpockon

IMpaBuibHEIT 0TBET: @) CIIeKTpOMETp

Bonpoc Ne4

Kakoii a;1eMeHT nepruoanueckoil TabJIUIbl UIMEET HanOoJIbIIee KOJINIECTBO IPOTOHOB B spe?
a) Ypau

b) Ilnyronnit

¢) Panuit

d) Kamngopanit

IIpaBunbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakne MeToabl HCIONIB3YIOTCS JUIsl 0OHAPYKEHUS PaANOaKTUBHBIX HCTOUHUKOB?
a) 'amma-criekTpomerpus

b) JleTeKTopbI HOHU3UPYIOWIETO H3IYICHUS

¢) PentrenoduryopeceHTHbII aHaIn3

d) DrnexkTpoHHas MUKPOCKOIIHS

[IpaBubHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxwue mprOOopbI HCIIOIB3YFOTCS ISl HCCIICA0BaHMSI ONITHYECKUX CBOMCTB MaTepruaioB?
a) CnextpodoTomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

[IpaBusIbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICA0OBATCIBHOCTH

Bomnpoc Ne7




YcranoBure MPpaBUJIbHYIO TOCICAOBATCIILHOCTD DTAIIOB IpoHecca AACPHOTO CUHTE3A!

1. O6pazoBaHue remnus.

2. CoenuHEHNE BYX aTOMOB BOIOpOJA.
3. BrIcBOOOXKICHNE YHEPIHH.

4. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas ocne0BaTeNIbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHoBHUTE MPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD IIAr0B IPH IIPOBEACHUHU HKCIICPUMEHTA 110 HHTEP(EepeHIUN cBeTa:
1. HaGmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHEL

2. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOI'O CBETA.

3. VYcraHoBKa dKpaHa JUIsl HabIroAeHUsT HHTepEepEHIIHH.

4. PerynupoBanue paccTOSHUSI MEXAY UCTOUHMKOM CBETa U SKPAHOM.

IIpaBuibHas NOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bormnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcraHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMU SIBICHUSAMH U UX IPUMCHCHUEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHHEe B TEXHUKE

a) ®oroapdexr 1) Comueunsie OaTapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DnexTpoMarHuTHAS WHIYKITUS 4) T'enepamnys 3JI€KTPOIHEPTUU

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUSIMH B ONTHKE U MIX OIIMCAHUEM:
DusnuecKoe SBICHUE Onucanue

a) Judpaxuns 1) PasznoskeHne cBeTa Ha CIEKTpallbHbBIEC 1IBETA

b) [penomenue 2) W3rubanne cBETOBBIX BOJH IMPH MPOXOXKICHUH Yepe3 Mperpay
¢) ducnepcus 3) U3MeHeHne HalpaBlIeHUs CBETa IPH IEPEXOje U3 OTHOH Cpeasl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHICHUIO WM OCJIa0JICHUIO MHTEHCUBHOCTH CBETa
[IpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOT0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHNUS, 3aKOHBI.

B pamxax TeopeTrdeckoi acTi 00yJaromuiics, Ul KaKI0ro 3afaHns, (GOPMYyIHPYeT MPaBIIBHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbI BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh SK3aMeHa MO AUCLUILTIHE NPEJCTaBISET 3a/1a4H, HAIIPAaBJIECHHbIE HA BBISIBICHUE BO3MOYKHOCTH ITPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TECOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPHUBE/ICHHBIMU HIKE TPEOOBAHUSIMU.

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

4 (xoporwo) 75+84 Bce 3amanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSIMH, B 00BEME JOCTaTOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001Iero (PyHKIIMOHUPOBAHUS CHCTEMBI

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 JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

MeTtoauka OLIEHKHU 3a4eTa 10 JUCLUIUINHE
3adeT 1o AUCIMILUIMHE BBICTABIISCTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTyeHTA B TCUCHHUE CEMECTpa.
Metonyka oreHKH JIabOpaTOpHBIX padoT




CTyneHT IOJKEeH BBIIOJIHUTG U 3aIIUTUTH BCE TaOOpaTOpHbBIE PabOThI, PeIyCMOTPEHHbIE IPOrPAaMMOI TUCIUIIIHHBL.
JlabopaTopHas paboTa CUMTAETCS 3ALIMIIEHHON P YCIOBUH yIOBIETBOPUTENBHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE Ka)XKI0H paOOTHI B JaOOPaTOPHOM MPAKTHKYME, a TAaK)Ke BHITOTHEHHS TECTOBBIX 3aIaHMH IO TeMe
paboTHI Ha YCMOTpPEHHE TIpenoaBaTesei.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAY.JIS)

7.1 PexoMenayemast 1uteparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue W3nmarenscTBO, TOI

Tpodumona Taucus
MBanoBHa

Kypc ¢usuku: yae6. mocobue it HHKEHEp.-TEXH. CHELl. BY30B

Mocksa: Akagemust, 2010

JI1.2 | Curumos Biagucnas
HBanoBuuy,
IIporononosa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHBIA MIPAKTUKYM 110 (PU3UKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpoiakuna E. T.

Ousnka: cOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpoiakuna, A.C.

SIpocnasuesa

®dwuznka: yued. mocodbne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKHUHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlabopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: MPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauii
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun Hukxonaesuu

JIabopaTOpHBII MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopust onTUKH W (HUBHKH
aToMma - ydeOHas ayIuTOpHs st

AynuropHast nocka; Komrmuiekt yueOHoi Mebenm; JlaGopatoprble ycraHoBku: OrmpeneieHre
[IIABHOTO (POKYCHOTO paccTosiHus JHH3bL, OmpeaeneHne mokKas3ares IPeIOMICHHS KUIKOCTEH ¢

HpOBEACHUS Ja0opaToOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jlasepa IIPU  [OMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wr.; OmnpejeneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CIeKTpa BOAOPOa U ONpeieeHus MOCTOsHHOM Punbepra

YuebHas ayIUTOpHs Juist | AynutopHast nocka; KomrulekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEACHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOI)

JIEKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AyoutopHas pocka; Kommmexkt yue6HOM Mebenu; JlaGopaTopHbIEe CTEHABL Y HHUBEPCAIBHBIH

JNEeKTpUYECTBA - ydeOHas | CTeHA «3aKoHBl MOCTOSHHOrO Toka», 6 1uT.; JlaGopatopHas ycraHoBka: OmnpeneneHue

aymuToOpUs U1 TPOBEACHHSA | TOPH3OHTAJIBHOW COCTABIAIOMIEH MarHWTHOro mmois 3emid, 4 mr. OmpeaeneHHe YCKOPEHHS

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH To crnoco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mwt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3BykKa; OrmpeneneHue  OTHOWICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop snekTpoW3MepHUTENbHBIX MpuOopoB, 2 miT.; Habop
000pyIOBaHMUS IS BEIYHMCICHIS OTPENTHOCTEH M3MEPEHHH, 6 IIT.

TTomemenne
CaMOCTOSITEIbHOM
00yJarOIIIXCSI

JUISt
paboThl

Kommnekr ydebnoit wmebenmm; I[IK — 10 mT., mnogkimroueHHBIX K cetd "HHTepHeTr" w
o0ecrneynBalOUIMX  JOCTYI B  DJEKTPOHHYIO  MH(POPMAIMOHHO-O00pa30BATENbHYIO  CPedy
YHuBepcurera.




YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn
HPOBECHUS 3aHATHH
MPaKTHIECKUX 3aHATHH




