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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
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.1.2

Xumus

2.2

III/ICHI(IHJ]I/[HLI H MMPAKTUHKH, IJI1 KOTOPbIX OCBOCHHUE JAHHOW TUCUMIJIMHBI (MOZ[yJIﬂ) HE0OXO0AUMO KaK
npeauiecTBylomiee:

2.2.1

OCHOBBI aBTOMaTHYECKOTO YHOpaBJICHUA

222

Hay‘IHO-I/ICCHCZLOBaTCHLCKaH pa60Ta

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUITIJIMHBI

(MOJY.JIS)

OIIK-3: Cnioco0eH NpUMEHATh COOTBETCTBYIOIMIT (PU3MKO-MATEMATHYECKHI] AaNINAapaT, MeTOAbl AHAINU3A H MOJAeIMPOBAHUS,
TEOPeTHYECKOI0 M IKCIEPUMEHTAJIBLHOI0 HCCJIEeI0BAHMS TIPH PelIeHUH NPodecCHOHANBHBIX 32124

OIIK-3.2: JIleMOHCTpHpYET MIOHUMaHUE (PU3MYCCKUX SBICHUI U IPUMEHSCT 3aKOHBI MECXaHUKH, TCPMOIMHAMHKH, HICKTPHUECTBA U
MarHeTH3Ma, ONTHKH

B pe3yiabTaTe 0CBOCHUN JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 |3nath:
3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;
3.1.2 | - OCHOBHBIE MTOHSTHSI, 3aKOHBI H MOJIEITN MEXaHUKH, dJICKTPUUECTBA U MarHETHU3Ma, KOJIeOaHUl 1 BOJH, KBAHTOBOH
(bHU3UKH, MONIEKYISIPHOH (DU3UKH U TEPMOIUHAMUKY, ONITUKH, AaTOMHOM U SepHOH (HH3UKHU;
3.1.3 |- METOIBI TEOPETHUYECKOTO M YKCIIEPUMEHTAIBHOTO HCCIICAOBAaHNS B (pr3HKe.
3.2 | Ymerh:
3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUH MTPOOIeM MPOopeCcCHOHATBHON e TeNFHOCTH
3.3 | Bragern:
3.3.1 | MmeTonamu mpoBeaeHUs PU3NYECKUX U3MEPEHUH, METOaM1 KOPPEKTHOW OLIEHKH MOTPEUTHOCTEN MPHU MPOBEACHUN
(U3HYECKOr0 IKCIIEPIMEHTA.
4. CTPYKTYPA JTUCIHAIIJINHBI (MOAYJIS)
Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jlutepartypa | IlpIlo
3aHATHHA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemaruka. Kunemaruka nocTynaTeabHOrO M BpalaTeabHOro 2 16 JI1.4 0
JIBIDKEHHS MaTepPUAIbHOM TOUKH 1 TBepaoro tena. /Cp/
JIab Omnpenenenne yCKOPEHHs CHIIBI TSHKECTH 10 croco0y beccens. 2 2 JI1.4 J11.6 0
OnpezeneHne MOMEHTA MHEPLIMU MaXxOBOTO KoJieca TUHAMUYECKUM
MeTOJIOM. M3yueHne 0CHOBHOTI'O 3aKOHA JMHAMHUKH BpallaTeIbHOI0
JIBIDKEHHS ¢ TIOMOIIbo MasitHrka Obepoexka. /J1ab/
Cp Junamuka JlMHaMuKa NOCTYNATEIbHOIO IBM>KEHHsS Tesl. OCHOBHBIE 2 20 JI1.4 0
TEOpeMbl U 3aKOHBI. JIMHaMHKa BpaIaTeIbHOTO JBIKEHHS TBEPAOTO
Tena. PaboTa u sHeprust B Mmexanuke. /Cp/
Cp MexaHnueckue KoeOaHus 1 BOJIHBI. ['apMOHUYecKHe KOJIeOaHHs. 2 10 JI1.4JI1.6 0
3aryxaromue konebanus. Cnoxxenne konebannit /Cp/
Paznen | Pazpest 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MomnekynsapHo-KuHeTHYecKast Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonexynspHo-KHMHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 2 20 J1.4 0
MOJIEKYISIPHO-KHHETHUECKOI TEOPUH UACATBHOTO Ta3a. DIEeMEeHTHI
cratucTiukl MakcBeiuia u bonbeimana. /Cp/




JIab W3mepenue 1IHBI 3ByKOBOIT BOTHBL,CKOPOCTH 3ByKa H K03 hHLIUeHTa 2 2 J1.4J11.5
ITyaccona mo ($a30BbIM COOTHOIICHUSM. /J1a6/

Cp OCHOBBI TEPMOJIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 2 20 JI1.4
TepMoauHaMuKkH. TerutoBble MamuHbl /Cp/

Paznen | Pa3zpes 3. DiekTpoMarseTusm

Jlex DneKTpocTaTHKa. DIeKTpoJuHaMuKa. MarHutoctaTika. MarautHas 2 2 JI1.1J11.4
unaykus. Teopust Makcseina /JIex/

Cp OnekrpocTtarnueckoe mnoiue. HanpsokeHHOCT U moTeHuua. [IpuHuun 2 10 1.4
cynepno3unuu. IIpumenenue Teopemsl I"aycca uist pacuera
IIEKTPUYECKHX MOJIEH. DIIEKTPOEMKOCTh YeHHEHHOTO IIPOBOIHIKA 1
IUIOCKOTO KOHJIEHCATOpa. DHEPTHs 3JIeKTpocTaTndeckoro mois /Cp/

Cp Onexrpoaunamuka. [ToctosHHBIM Tok. 3akonsl OMa. K.I1.JI. ncrounnka 2 10 1.4
noctostnaoro Toka /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — Caapa — 2 10 JI1.4

Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHne 3apsipkeHHBIX
4acTuIl B MarHuTHOM mone /Cp/

JIab Omnpenenenue ropU30HTAIBHON COCTaBISIONIEH HAIPSKEHHOCTH 2 2 1.4
MarHutHoro moist 3emuu. /JIa6/

Cp MarnutHas uaaykuus. Teopus Makcemia. SIBjieHHe 3JIeKTpOMarHuTHOM 2 10 JI1.4
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAHUS 1
pa3MbIKaHUS eKTpuueckoil nenu. KoxebaTenpHbIH KOHTYP.
DrnekTpoMaruHuTHbIe kKoebanus /Cp/

Paznen | Paszpen 4. OnTuka

Jlex ®dusnueckas onrTuka. Ksanrosas onruka /JIex/ 2 2 JI1.1J11.4

Cp ®dusnyeckas ontuka OCHOBHBIC 3aKOHBI TEOMETPUYECKON ONTHKH. 2 20 JI1.4
Wnrepdepennns n mudpaxmms ceeta. [lomspuzanus ceera /Cp/

JIa6 Onpenenenne rTaBHOro (POKYCHOTO pacCTOsHUS TUH3. OnpeaencHue 2 6 JI1.2 J11.4
IoKasaTeel PeToOMIICHUS KIAKOCTEH ¢ TOMOIIBI0 pedpakToMeTpa
A606e. OmpeneneHue ATUHBI BOJHBI H3Ty4EHHS J1a3epa IpH MOMOLIT
TU(PPaKITUOHHON perieTky. /J1ab/

Cp KBanTOBas onTrka 3aKOHBI TEIUIOBOTO U3IydeHus U Gotoadderra /Cp/ 2 20 J1.4

Jla6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 JI1.4
MetonoM. /JIab/

Pazgen | Paspen 5. ATtomHas u aaepHas Gpuznka

Jlex Crpoenue aroma. Snepuas ¢puzuka /Jlex/ 2 2 JI1.1J11.4
Cp Crtpoenue atoma KBaHTOBas mpupoia CBETa U BOJIHOBBIE CBOMCTBA 2 20 JI1.4
yactuy /Cp/
Cp SnepHas ¢pu3uka 3aKOH PaJHOaKTUBHOTO pacnajaa. SnepHoie 2 20 JI1.4 J11.5
peakuun /Cp/
HKP Texymuit kouTpoas /MKP/ 2 4 JI1.1 J11.3
J1.4

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKHU

Tema 1.1. Kunematuka

OneMeHTh! KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOrO Tena. TpaekTopus, Aa1Ha
IyTH, BEKTOp nepemenieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIMaJIbHOE ycKopeHus. Kimaccudukanus BUIOB JBIKSHUSI.

Tema 1.2. Ilunamuka

Tpu 3axona nuHamuku Herotona. [ToHATHS Macchl U Cuulbl. Bubl cuil B MEXaHUMKE: TPEHUs, YOPYTOCTH U TAroTeHus. Miyibe Tena.
Wmmynsce crnbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHH9IecKoi cucteMsl. LleHTp Macc (meHTp
WHEPIIH) MEXaHUYECKOH CUCTEMBI U 3aKOH €r0 IBH)KEHHSL.

Pabota nmocTostHHO# 1 IepeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEWHBIN HHTErpain. MOITHOCTh. DHEPrusl KakK
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoecTBrsA. KiuHeTHIeckas SHeprusl MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIIPYIHX U HEYIPYTUX Tell.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BPAILATENbHOIO IBUKEHHUS TBEPJOIO Teja OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXpAaHEHUSI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATbHON TOUYKH BO BHEIITHEM CHIJIOBOM II0JIE M €€ CBA3b C CHIIOH,
JiefcTByIOIIEH Ha MaTePUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JaBnenue B xxugkocTu u rase. Equnnnel nsmepenus nasnenus. 3akonsl [lackans u Apxumena. TeueHne naeanbHON KUAKOCTH.
YpaBHeHMEe HEpa3pbIBHOCTU. Y paBHeHUe bepHyuin u cineacrsus u3 Hero. Tedenue Ba3koi sxuakoctd. @opmynsl HeroToHa 1
Croxca. KoadduueHT BI3KOCTH U METO/IBI €r0 ONpeAeIeHHUS.




Tema 1.3. Mexanudeckue KoeOaHUs ¥ BOJTHBI

I"apMoHuueckue KonebaHus U ux xapakrepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoeOanuil. [IpyKuHHbII,
(u3MUeCcKnii 1 MaTeMaTHIECKUH MasTHUKHA. DHEPTUs TapMOHHYIECKUX KoeOaHuid. ClioxeHne TapMOHIMYECKAX KoJieOaHUiT 0THOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYISIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYXICHHbIE Kosebanus. PezonaHc.
BonHoBBIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe U TOIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznien 2. OcHOBBI MOJIEKYIISIPHOW (U3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOe ypaBHeHHe MKT mpeansHbIX ra3os.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia i1 pacipeielIeHHs] MOJIEKYIT HICAIbHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boipiiMaHa Ui paciipefeIeH s YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oiie. CpemaHee 9rciio
CTOJIKHOBEHHUH U CpeIHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarre MKT. Tuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACIPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauasno TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO Ta3a OT BUja npoiiecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Lukia KapHo u ero k.ILA. 11 uaeaabHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHITNATBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoAecTBIL. D¢ dekTHBHBIN qraMeTp MoJeKyil. Y paBHeHHe BaH-1ep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIN
BemecTBa. IloBepxHOCcTHOE HaTspKkeHHe. CMmadunBaHue. KanunmspHele sSsBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTika

3akoH Kynona. Hanpsi’keHHOCTb 1 CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipuniun cynepnosunun
asiekTpudeckux noseil. [Ipumep pacuera HanpsXKEHHOCTH 10JIs, CO37aBaeMoi cucTeMOH 3apsaa0B. [10Tok BekTOpa HaNPSKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTU. [loTeHInanbHbIi XapakTep
JNEKTPOCTATUYECKOr0 Noud. [ToTeHnunan anekTpu4ecKkoro mojs. DKBUIMOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMATA C
HaNpsHKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI NUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 31€KTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! 1 ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb NPOBOIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3IUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpuYecKoro Toka. 3axoH Jlxoyns-Jlenma. [Ipasuna Kupxroda n npuMeHeHue UX K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKkOM B
MaraHuTHoM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOJIEHCTBHUS MapaIebHBIX TOKOB. 3aK0HBI AMIepa. JIBIkKeHHE 3apsDKeHHBIX YacTUIl B MAarHUTHOM rnione. Cuna
Jlopenna. upkynsiuus Bekropa H u B. 3akoH noigHoro Toka. MarHuTHOE 1oJie coJieHou 1a M Topouaa. [10Tok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota o nepeMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢usnueckas npupona. HamaranmueHHOCTh. MarHutHas IpOHHLAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiia. Tok cMeneHus.
VYpaBuenus Maxkcseiuia B uHTerpasibHoi (hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
HHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Masl B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE KonebaHus. ['apMOHMUECKHe, 3aTyXarollie U BIHYKAeHHbIe koneOanus. IlonsaTHe 0 pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1IKkana aneKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOJIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHus. CeeroBoasl. Chepnueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n300paxeHuH.
Tounkue nunu3bl. @opmyna nuH3bL. [TocTpoeHue n3o0pakeHu.




BounHOBas aneKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. Metons! HabmoneHus nHTepdepeHn ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTEpdepeHnns cBeTa B TOHKUX IUICHKaX. [1010CH paBHOW TONIIMHEI X paBHOTO HAKJIOHA.
Kompua Hetotona. [Ipumenenne nHTEphEpeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metox 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceeta. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspusanus cBeTa IpH OTPaKEHUU U
MpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJIAPHU3AI[IOHHBIE TIPU3MBL.

HckyccrBenHas ontudeckas anmzoTponus. Dddexts! Keppa u @apanes. OnTudaecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €r0 XapaKTePUCTHKH. AOCOIOTHO YepHOoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pactipenenenue 3HEpruu B CIIeKTpe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMereHns Buna. ®@opmyna Penest-/xunca.

Ssnenue horoaddexra. Buenrnuii porosddext u ero 3akonsl. DoToHbI. YpaBHeHHE DHHINTEWHA s BHEITHET0 GoTodddekra.
Macca u nmmyisce GoToHa. [lapinenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmupraeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMIECHHS aTOMOB.
Dopmyna Punbepra. Jluneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepruu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cmeic. YpaBHeHue IlIpénunrepa aAns craoHapHbIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snektpoHa. CnnHOBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. IIorsaTie 00 OnTHYeCKUX
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPrus CBsI3M a1pa.BzaumoselicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHil. Monenu siapa. PannoaktusHoe
W3ITydeHHe U €ro BUABL 3aKOH PaJHOaKTUBHOTO pacrana. 3aKOHOMEPHOCTH U IPOUCXOXKAeHHE alnbda, OeTa - 1 raMMa-n3ITydeHuUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUiIX U UX OCHOBHBIX THNAaxX. MckyccTBeHHas paJoaKTUBHOCT. [leTeHue TsKETbIX saep.
Llennas peakuus nenenus. IlousTre o snepHoO sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHiA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukarms.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrInosHeHre U 3a1uTa 1ab0paTopHBIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BOIPOCHI U 3aJaHUs

OIIK-3: CnocobeH npuMeHsTh COOTBETCTBYIOUIHI (PU3NKO-MAaTEeMaTHUECKUH anmapar, MeTOIbl aHaJu3a U MOJETUPOBAHUS,
TEOPETUUECKOTO U IKCIICPHMEHTAIBHOTO HCCIIEJOBAHMS TIPH PELIEHUH MPO(ECCHOHAIBHBIX 3a1a4

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OnummuTe Tporece H3MepeHus K03 GUITHEeHTa TPEHUS CKOJIBKSHUS MEKITY ABYyMsI TOBEpXHOCTSIMHU. Kakue mapaMeTpsl HE00X0anMO
KOHTPOJIPOBATh TIPH MPOBEACHUH 3KCIIEPIMEHTA?

OrtserT:

Jnst usMepenust Ko3QpQUINEHTA TPEHHS CKOIBKEHUS MEXK/Y ABYMS IIOBEPXHOCTSIMU OOBIYHO HCIIOJIb3YETCSl METO HAKIIOHA
rockocTi. OIMH 13 00BEKTOB TIOMEIIAeTCsl Ha HAKJIOHHYIO IUIOCKOCTB, 1 TIOCTETIEHHO YBEJIMYUBACTCS YOI HAKJIOHA O MOMEHTa
Hauaja ckonbxkeHus. Koaddurment Tperns paccunTeiBaeTcsa Kak TAaHTCHC yIJla HAKJIOHA. BaxkHO KOHTPOIHPOBATEH YHCTOTY
HOBEPXHOCTEH, paBHOMEPHOCTD IPUJIOKEHHUS HAarpy3KH M OTCYTCTBHE BUOpALIUA.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PAacIIpOCTPAHEHNUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(hakTOpBI HY’)KHO YUUTHIBATH?

OrtserT:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie M3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXOKICHUS 3ByKOBOH BOJHBI MEXIY ABYMS TOUKaMHU. VICIIONB3yIOTCS YIBTPA3ByKOBBIE JATUUKH WIIH MUKPO(OHEL. BakHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTh M HAIMYKE NPEISITCTBHUIM, KOTOPBIC MOTYT HOBIHMATH Ha PACHPOCTPaHEHHE 3ByKa.




3aKpLITLIe BOITIPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMXKEHHE Tejla O BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBunsHEIT oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTces Uit H3MEPEHHst CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) latunk naBiaeHUs

IIpaBumbHENA oTBeT: a) ['HmaponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopmyca

b) Pacipenenenne rpy3os

¢) BricoTta HagBoaHOTO G0OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcraHoBHTE NPaBUIIbHYIO 10CIEA0BATENLHOCTD IIArOB MPH MPOBEACHUN SKCIIEPHUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/yXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. H3mepenne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHocTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE MTOCIEAOBATENIFHOCTD IIArOB IIPH HACTPOHKE JIA3ePHOTO JaNbHOMEpa IS H3MEPEHUS PaCcCTOSHHUA:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [TonkiroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBAaTENBHOCTD: 2 — 3 — 1 — 4
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (GDM3HUCCKUMH SBICHUSAMH M IPUOOpaMH, UCTIONB3YEMBIMH TS HX U3YUCHHUS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrrueckne 3G QeKTH 3) CrexTpomerp
d) PagmoaktuBHOCTH 4) I'eifrepoBckuii cueTunk
ITpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) —2)

c) —3)




d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUECKUMH BEIMYNHAMY U UX €AMHHUIIAMH H3MepeHHs B MexXTyHapoaHO! CHCTeMe eAMHHUIT
(CN):

®dusznueckast BeIU4UHA Enunnna usmepenus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHoCTh 3) Barr

d) DOneprus 4) Jxoynp

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MPOUCXOIUT MPETIOMIICHHE CBETa Ha TPaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTensIMu peinomiieHus. Kakue gakropsr
BJIMAIOT HA yroJ MPeToMIICHHS?

Orger:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET MIEPEXOTUT U3 OJTHON CPEMIbI B APYTYIO C PA3IMIHBIM [TOKA3aTeIeM MPEITOMIICHHSL.
YTom npenomMIIeHusI OIPeIeNsIeTcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U PEIOMIICHHS, coraacHo 3akoHy CHemna-/lexapra. Ha
YIOJI TIPESIOMIICHHS BIHSIFOT ITOKA3aTeNd MPEIOMIICHHsI 00CHX CpPeJl, Yroll IaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbonee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortser:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI I3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCHUBHOCTHU M CBOWCTB MaTepuaia. Marepuaibsl ¢ HU3KOH paboToii BBIXOa JIEKTPOHA, TaKHe
KaK [IeJI0YHbIC METAJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit mpubop ucmonas3yercst A1l U3MEpPeHUs JUINHBI BOJIHBI CBeTa?
a) CriektpomeTp

b) ®ortomeTp

c¢) Uuarepdepomerp

d) Muxpockon

ITpaBunbHEIi 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemeHnT nepuoguueckoi TabnuIpl UMeET HanOoblIee KOJIMIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeToIBI HCIIONB3YIOTCA TSI OOHAPYXKEHHUS PAIHOAKTUBHBIX UCTOUHUKOB?
a) ['amma-cniektpomeTpust

b) JleTekTopsI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHEII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuitbHBIC OTBETHL: , b

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp




d) Kanu6parop
I[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATENEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3A:
1. OO6pa3zoBaHue renus.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKICHNE YHEPIHH.

4. DopMHpOBaHHUE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIIE0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBeTa:
L. Habnronenye u perucrpanys HHTEpHEepeHIUOHHON KapTHHBI.

2. VYcTaHOBKAa HCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa AJs HAOMIOAEHHUsS HHTePGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUAMH U UX IPUMEHCHHEM B TEXHUKE:
Pusnyeckoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororp ekt 1) ConmHeunsie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIHS 4) T'enepanust 3MEKTPOIHEPTHUI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (GDM3HUCCKUMH SBICHUSMH B OIITHKE U UX ONMHUCAHHEM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuus 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUH Yepe3 Iperpamgy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeasl B APYTYIO

d) Uarepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCUBHOCTH CBETa
[IpaBUIBHOE COOTBETCTBHE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

MerouKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIHUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIIEHHOTO MaTepHraia -
TEPMUHBI, ONPEAETICHNUS, 3AKOHBL.

B pamkax TeopeTHdyeckoil 4acTu 00yJaromuiics, Ul KaKIoro 3aanus, (opMyIHpYeT MPaBIIbHBIC C €r0 TOYKH 3PESHHS OTBETHL
3amaHue CUNTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIM JJaHbl BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas 4acTh K3aMEHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IPAKTUYECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

OK3aMeH BBICTABIIETCS C YUCTOM PE3yNbTaTOB BBITIOIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
MPUBEACHHBIMU HUXKE TPEOOBAHUSIMHU.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1BA 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInosiHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00BbEME
JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI




HToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenojaBaTenb BIPABe 3aaBaTh
YTOUYHSIOILKE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIEC IPAKTUYECKUE 3aaHHUA.

MeTtoanka OIeHKH 3a4eTa 10 JUCHUTUINHE

3a4er 1o AUCIMIUIMHE BHICTABIISACTCS [0 PE3y/IbTaTaM CHCTEMaTHYECKOM pabOThI CTYJACHTA B TCUCHHUE CEMECTpa.

MeroauKka OIeHKH J1a0OpaTOPHBIX PaboT

CTyIeHT TOJKEH BBITIONHUTH U 3allIUTUTH BCe Ta00paTOpHBIE PabOTHI, MPETyCMOTPEHHBIE MPOTPAMMO TUCTIUTUTAHBL.
JlabopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0i pabOTHI B JIAOOPATOPHOM MPAKTHKYME, @ TAK)KE BHIITOJIHEHHS TECTOBBIX 3aIJaHUH 10 TeMe
paboThI HA YCMOTPEHHUE TIPETIOIaBaATEICH.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTepaTrypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

3armaBue I/I3Z[3.TCJ'IBCTBO, rona

Tpodumona Taucus
MBanoBHa

Kypc ¢usuku: yaed. mocodue 11 HHKCHEp.-TEXH. CIEll. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnanucnas
HBanoBuu,
IIpoTononosa Huna

ITaBnoBHa

Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM T10 (PH3HKE

Hosocubupck: CI'YBT,
2016

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

Tpeiakuna E. T.

®dusuka: cOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.I.
Curumos, E.T.
Tpemkuna, A.C.

SpocnaBueBa

®duznka: yueb. mocodbue

Hosocubupck: CI'YBT,
2017

Huxnrenko Anatoauit
I'eopruesuy, SkoBieB
Bnagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukomnaeBuu

JIabopaTOpHBI MPAKTHKYM 10 MOJICKYJSIPHOI (DU3UKE: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaTomuii
T'eopruesuny, SkoBnes
Buagumup
Huxomaesuu,
CurumoB Buaaucias
HBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukonaeBua

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

Hasznauenue

Ob6opynoBaHue

JlaGopaTtopust ONTHKH U (PU3MKH
aToma - ydeOHas aymIuTOpHs I

AymutopHas pocka; Komrutekt ydeOHoi wmebenm; JlaGopatopHsle ycraHOBKH: OmpejerncHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JHH3EL, OIpeneneHne Mmokas3aTelsl IPeTOMIICHHS XHUIKOCTEH ¢

IIPOBEIEHUS nmabOpaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa IIPU  HOMOIIU

3aHATUI IuppakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEIYaToro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komrulekt ydeOHOM Mebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP

MPOBEICHUS 3aHATH | (CTalMOHApHBIN), SKpaH (cTanuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kommmekt ydueOHOM Mmebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHA «3aKOHBI IOCTOSHHOrO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayiuTopus 1N NPOBEAEHHS | FOPU3OHTANIBHONM CcOCTaBisAomell MarHuTHOoro monis 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3AHATHI

CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 mrT.;




Omnpenenenne CcKOpocTH 3ByKa; OmpeneneHue  OTHOWICHHA  TEINIOEMKOCTEH, 2  IIT.;
JlabopaTopHoe oOopynoBanue: Habop a3JeKkTpom3MepuTeNbHBIX mpuOOpoB, 2 1wT.; Habop
000pyIOBaHMS JIJISI BRIYUCIICHSI TOTPEITHOCTEH H3MEPEeHUH, 6 MT.

Tlomemenne s | Kommnekr  yae6not wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer" W
CaMOCTOSITENIbHOM paboThl | oOecreunBaOmIMX ~ JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIlMOHHO-00pa30BaTEeNbHYIO  Cpemy
00yJaronuxcst YHuBepcureTa.

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBENCHUS 3aHATHH

[IPAaKTUYECKUX 3aHATHH




