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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
KHM3HH

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:

2.2.1 | Xumus

2.2.2 | [IpakTHKa IO MOIYYSHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUH U HAaBBIKOB (B TOM YHCIIC IEPBUYHBIX YMEHUH U
HaBBIKOB HAayYHO-HCCJIC/IOBATEIILCKON JIEITEIbHOCTH)

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnoco0eH HCnoJ1b30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCHUIJIMH B IPodecCHOHANBHOI
AesITeJIbHOCTH

OIIK-3.1: Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLUILINH

OIIK-3.2: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX IUCIUILUINH B IPO(HECCHOHATBHON IESTENbHOCTH

OIIK-3.3: OpueHTHpYETCS B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCLUILIMH C IeTIbI0 IPUMEHCHUS UX B
npodeccrnoHaBHOM AeTeTbHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI M MOJIEITH MEXaHUKH, IICKTPHYCCTBA M MarHETU3Ma, KOJIeOaHHH M BOJH, KBAHTOBOM
(HU3UKH, MOJIEKYISIPHOHN (DM3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HH3UKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pr3MKe.

3.2 | Ymers:

3.2.1 | ucrionp30BaTh GU3UIECKUE 3aKOHBI TIPH AaHATIH3E U PEIICHUH MPOOIeM MPOoPeCCHOHATBHON e TeNEHOCTH

3.3 | Baiagersn:

3.3.1 | meTomamu npoBeaeHUs (PU3NUECKUX U3MEpEeHNUil, MEeTOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH IPH NPOBEACHUN
(bHU3HYECKOro 3KCIEpHMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fe/ioB H TeM /BH/I 3aHATHS/ Cemectp | Yacos | JIutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pasnen | Pasges 1. OCHOBBI MEXaHUKH

Jlek Kunemaruxka /JIex/ 1 2 J1.1J11.4 0

Cp Kunemartuka noctynarenbHOrO ¥ BpalaTeIbHOTO JBUKCHUS 1 6 JI1.4 0
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/

JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenumuuH. OmnpeseneHue MIOTHOCTH Tell MPaBIIbHOM (opmMel.  /J1ab/

Jlex Junamuka /Jlex/ 1 2 JI1.1J11.4 0

JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 10 croco0y beccenst. 1 2 JI1.4 J11.6 0
OnpezeneHrne MOMEHTA MHEPLIMU MaXxOBOTO KoJieca JUHAMUYECKUM
MeTozoM. V3ydeHrne OCHOBHOTO 3aKOHA IWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ IOMOIIbo MasitHrka Obepoexa. /J1ab/

Cp JluHaMuKa MocTynaTeIbHOrO IBIDKeHNUS Tell. OCHOBHBIE TEOPEMBI U 1 6 1.4 0

3aKOHBI. JIMHAMHKa BPaIaTeIbHOTO ABHKCHHS TBEPAOro Teia. PaboTa u
sHeprus B Mexanuke. /Cp/




Jlex Mexanunueckue konebanus u BOJHbI /JIek/ JI1.1J11.4
Cp Tl'apmonnueckue konebanus. 3aTyxatomue kojaebanus. CinoxeHune JI1.4 J11.6
konebanuii /Cp/
Paznen | Pa3zmen 2. OcHOBBI MOJIEKY/ISIpPHOI (PHU3UKHU
Jlex MonekynsapHO-KHHETHUEeCKas Teopust /JIex/ JIT.1J11.4
Cp MonexynspHo-KHHeTHUecKas Teopsi OCHOBHOE ypaBHEHUE JI1.4
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU HII€AJILHOTO Ta3a. DIEMEHTHI
craructuku MaxkcBesuia u boneimana. /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ JI1.1J11.4
JIab H3mMepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO QHIINEHTa JI1.4 JI1.5
Ilyaccona mo (a30BbIM cooTHOIIEHUSM. OnpeeieHrne OTHOLICHUS
YIENBHBIX TEIJIOEMKOCTEH BO3/yXa, H3MEPEHHBIX [IPU HOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe Metoiom Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEpMOAMHAMUKH. AHAIIU3 IEPBOTO ¥ BTOPOTO HaYall JI1.4
TepmoarHaMuKku. Tertosele MamuHs! /Cp/
UKP Kontponbnas padota 1 /MKP/ 1.4
Pazgen | Pa3zgen 3. DieKTpoMarseTusm
Jlex Onexrpoctaruka /Jlek/ JI1.1J11.4
JIa6 HccnenoBanne >neKTpocTaTHNIECKOTO moiist. OnpeneneHne eMKOCTH JI1.4J12.1
KOHJICHCATOPOB METOAOM OaJLTMCTHYCCKOTO TanbBaHoMeTpa /J1ad/
Cp OnekTpocraTuueckoe nosie. HanpsokeHHocTs U noTeHuan. [Ipuaiun JI1.4
cynepnosuiun. [Ipumenenune Teopemsl ['aycca st pacyera
AIEKTPHUYECKHX TOJICH. DIEKTPOEMKOCTh YeTMHEHHOTO MTPOBOAHUKA U
IJIOCKOTO KOHJIEHCAaTopa. DHeprus deKTpocTaTuueckoro noss /Cp/
Jlex OnexrpoauHamuka /Jlex/ JI1.1J11.4
Jlab H3MepeHue conpoTUBIEHUS U OIIpeesieHHEe YAECTbHOTO CONPOTUBICHUS JI1.4J12.1
npoBoHUKa. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka JI1.4
noctostHaoro Toka /Cp/
Jlex Marnutocratuka. MaruutHas HHIyKus /Jlex/ JI1.1J11.4
Cp MarnutocTtatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — JI1.4
Jlanmaca u monHoro Toka. Cuna Jlopenna. JBrkeHue 3apsKeHHBIX
YyacTHIl B MarHuTHOM mose /Cp/
JIa6 OrnpenieneHre TOPU30HTAIILHON COCTABIISIONICH HAMPSHKEHHOCTH JI1.4
MarHuTHoro mouist 3emun. /J1ab/
Cp MarnutHas nuanykuus. Teopus Makcpenna. SIBaeHne 31eKTpOMarHuTHOR JI1.4
naaykuud. CaMonHayKIust. MTHIyKTUBHOCTD. DKCTPATOKU 3aMbIKaHUS U
Ppa3MBIKaHUs TeKTpUYecKoii rernu. KoxedaTenpHbIi KOHTYP.
OnexTpoMarHuTHbIe Konebarus /Cp/
HKP KonTpomnsHas padora 2 /UKP/ JI1.4
Pazgen | Pazmen 4. OnTuka
Jlex ®uzngeckas ontuka /JIex/ JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI T€OMETpHUeCKOil onTHkH. MHTepdepeHms u JI1.4
nudpaxnus ceera. [lomapusarms ceera /Cp/
JIab Omnpenenenue raaBHOrO (POKYCHOTO paccTosHUA JIUH3. OnpeneneHue JI1.2 J11.4
MOKa3aTeJIel IPETIOMIICHHUS JKHKOCTEH ¢ IOMOIIBIO pedpakToMeTpa
A66e. OrpenereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/
Jlex KganToBas ontuka /JIex/ JI1.1J11.4
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus u Gporoaddexra /Cp/ JI1.4
JIab OnpezeneHue TeMepaTypbl PACKaJIEHHOIO Tela ONTUYECKUM J1.2J11.4
meronoM. /J1ab/
Paznen Pasjnen 5. Atomuas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas mpupo/a cBeTa U BOIHOBBIE CBOMCTBA 1.4
yactur /Cp/
JIab I'panyrnpoBka MOHOXpOMAaTOpa MO CHEKTPY UCITYCKaHHsI AaTOMOB PTYTH. JI1.4 JI1.5
HccnenoBanne CIEKTPOB UCITyCKaHMS BOJOPOAA M OIIPEAeIICHIe
noctossHHON PunGepra /J1a6/
Jlex Snepnas ¢pusuka /Jex/ JI1.1J11.4




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 1 6 JI1.4 J11.5 0
peakuun /Cp/

HKP Kontposnbhas padota 3 /UKP/ 1 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OrneMeHTH! KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKSHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €r0 JIBH)KEHHUSL.

PaGoTa noctostHHOM U epeMeHHON CHITbI. BoipaskeHue paOboThl CHITBI Yepe3 KPUBOJUHEHHBIN HHTErpaid. MOIIHOCTb. DHEPTHUs Kak
YHUBEpCAJIbHAS Mepa PA3IUIHBIX (OpM JBHKEHUS U B3auMOJIeHcTBIsI. KuHeTHIeckas 3Heprisi MeXaHUIeCKOW CUCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeIbHOIO IBUKEHHUS TBEPJOIO Teja OTHOCUTENIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Ennnunsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHymu u ciienctBus u3 Hero. Teuenue Bs3koi xugkocti. @opmynsl HeioToHa n
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus u uX XapakTepuctuku. JuddepeHnnanisaoe ypaBHeHHE TAPMOHHYESCKHUX KojieOaHuid. [IpyKuHHBIH,
(u3muecKuii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPIUs TapMOHUYIECKUX KoneOanuil. ClioxeHHe TapMOHIYECKHUX KoJleOaHuil 0THOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. @uryps! Jluccaxy. 3aTyxarommue U BEIHYXICHHBIC KosleOanus1. Pe3oHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

OneMeHTHI cTaTUCTHYeCKOl (hu3uky. 3akoH MakcBema A pactpeieNICHNsT MOJIEKYIT HAEATbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYIIIPHOTO B3auMoaeiicTBs. D dexTHBHBIN qrameTp MoJieKyl. Y paBHeHue BaH-nep-
Baanbca. dazosble nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHUe. CMadnBaHue. KanunmspHele siBICHUS.

Paznen 3. DnexTpomMarHeTusm

Tewma 3.1. DnexTpocraTka

3akon Kynmona. HanpshkeHHOCTB 1 CHIIOBBIC JIMHUX HANPSHKEHHOCTH 3JIEKTPUYECKOTo 1moiis. [IpuHIIIT cyrepno3nym
aeKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUcTeMOM 3apa0B. II0TOK BEKTOpa HaNpsS>KEHHOCTH
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cun anekTpruecKoro noss no nepeMemeHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTH. [loTeHIManbHbIN XapakTep
ANIEKTPOCTATHUYECKOTO oI, [oTeHITHAaN AIIeKTPIYEeCcKOro NoIs. DKBUIOTECHIIHANEHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HaNPSHKEHHOCTHIO MOJIS. DIEKTPUIECKOE MOoJie B AMANEKTPUKaxX. TUIBI TUAIEKTPUKOB. Buabl monspuzaunu. Bekrop nonspuzanmu.
ITpoBOOHMKHM B 3JIEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh MpoBoAHKKA. KoHaeHcaTopsl u ux Buabl. GopMmyria miI0cKoro
KoHJeHcaTopa. CIiocoOBI cCoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAs MIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoarHAMHKA

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma Toka. Bexrop miotHoctu Toka. 3J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

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

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBUS MapaeNbHbIX TOKOB. 3akoHbI AMIepa. JIBH)KeHHE 3apsDKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DnekTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxaromue 1 BIHYKIeHHbIE KoneObanus. [Tonsrue o pesoHaHce.
OJeKTpOMarHuTHHIE BOJIHBL M UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue moaHOTrO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHHi.
Tonkue muu3sl. Popmyna muH3bL. [TocTpoeHe H300paKSHUH.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas onTrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemiecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiist) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacipenenenue 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMmereHns Buna. ®@opmyna Penest-/xumca.

SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO (oTo3DhheKTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIIECHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHune. IIoHsITHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9IeHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclaga. 3aKOHOMEPHOCTH U ITPOUCXOKIeHHE alb(da, OeTa - 1 raMMa-n3ITydeHus
aTOMHBIX sifiep.IIoHsTHE O AEPHBIX peaKUUsIX U UX OCHOBHBIX THUIAX. MICKyCCTBEHHAs palMOAKTUBHOCTS. JlelIeHUE TSKEIBIX sIIED.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIECPHBIX PEaKIMil. DeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-3: Crioco0en ucTionp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYIHBIX JUCIUIUINH B TPO(ECCHOHAIBHOI A TeTbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OnummuTe nporece u3MepeHns KodQPUITIEHTa TPEHUS CKOIBKESHUS MEXITy ABYyMsI HOBEpXHOCTSIMU. Kakue mapameTpsl HE0OX0AUMO
KOHTPOJIHPOBATh NP NPOBEACHUHU dKCIEPHMEHTa?

Ortser:

Jns m3mepenns KoddduimenTa TpeHUs CKOIBKESHUS MEXK/Ty IBYMsI IOBEPXHOCTSIMH OOBIYHO MCITONIB3YETCSI METO]] HAKIIOHA
IIJIOCKOCTH. O,Z[I/IH 13 00BEKTOB TNOMEMIACTCA Ha HAKJIOHHYIO INIOCKOCTD, U TOCTEIEHHO YBEJIUYUBACTCS YI'OJ1 HAKJIOHA 10 MOMCHTA
Hayasa ckoibxeHns. Koaduiment TpeHns paccUuThIBACTCS KaK TaHT€HC YIila HAKJIOHA. BaykHO KOHTpOIMPOBATh YUCTOTY
HOBerHOCTCI\/‘I, PAaBHOMCPHOCTD IPUIIOKCHUSA HAIPY3KHU U OTCYTCTBHUC BH6paHHﬁ.

Bonpoc 2:

OOBsicHHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeTobl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATH?

Ortsert:

CKOpOCTh PaCIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXOXKICHHS 3BYKOBOW BOJIHBI MEXKIY IBYMS TOUKaMH. VICIIONB3yIOTCS YIIbTPa3BYKOBBIE NaTYUKHU WM MUKpOQoHBI. BaskHo
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTb U HAJIUINC HperITCTBHﬁ, KOTOPBIC MOT'YT MOBJIMATH HAa PACIIPOCTPAHCHHUC 3BYKaA.

gaKpblTblC BOIIPOCHI ¢ OAHUM NPABUIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuCBIBaeT ABMKEHHE TeJla O BO3ACHCTBUEM BHEIIHEHN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuii 3akoH HetoToHa

d) 3akoH coxpaHeHHs YHEPIHU

ITpaBunbHEI 0TBET: b) Bropoii 3akon HeroToHa

Bompoc Ne4

Kaxoii mpubop ucnonb3yeTcs Uit H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTtop

b) DxooT

c¢) Conorpad

d) laTunk naBiaeHUSA

IIpaBunbHEN oTBET: a) ['HapoIOKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTAOMIBHOCTD Cy[HA Ha Boje?
a) dopma kopiyca

b) Pacipenienenne rpy3os

¢) Bricora HagBogHOTO GOpTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHST MarHUTHOTO TOJIs?
a) Komrmac

b) Maruurometp

¢) ['anpBanoMeTp

d) Kartymika nHIyKTHBHOCTH

IIpaBuibHbIE OTBETHL: b, d

Bompocs! Ha ycTaHOBIIEHHE TOCTIEN0BATEIEHOCTH
Bonpoc Ne7

‘YceraHoBHUTE IPAaBUIIBHYIO NIOCIIEA0BATEIBHOCTD 1IAT0B IIPY IPOBEACHUH SKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JlyXe€:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBRY.




2. W3mepenne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKAYy MUKPO(OHAMH.
3. Pacuer ckopocTH 3Byka IO M3BECTHBIM PAcCTOSHHSAM U BPEMEHU.
4. Hacrpoiika paccTosHHI MeXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoOCTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD IIArOB IIPH HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHUS PaCCTOSHHUS:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [TonkiroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXIY (DU3MUSCKUMHU SBICHUSAMH U IPUOOPAMH, HCIIOJIB3YEeMBIMH JUTS MX N3y9CHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTo 3) Crextpomerp
d) PagnoaktuBHocTh 4) I'eiirepoBckuii cueTunK
[TpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKIY PU3MUSCKUMH BEIMYMHAME U MX STUHHUIIAMH HU3MEpeHuUs: B MEeKAyHAPOIHOM CUCTEME THUIT
(CH):

dusnyeckas BeIUYUHA Enununa uzmepeHus
a) Cwia 1) HeroToH

b) Pabora 2) Ixoynb

¢) MoHOCTh 3) Barr

d) Dueprus 4) >xoynb

[IpaBuIIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIIEHHOTO MaTepHraa -
TEPMUHBI, ONPEAEITICHNUS, 3AKOHBL.

B pamkax TeopeTHyeckoil 4acTu 00yJaromuiics, Ul KaKIoro 3a1anus, (opMyIHpYeT MPaBIIbHBIC C €r0 TOYKH 3PESHHS OTBETHL
3amaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIH JaHbl BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas 4acTh K3aMCHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHBIC HAa BBIBICHHE BO3MOXKHOCTH MPAKTUIECKOTO
NPUMEHEHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

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

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

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJIHEHO J1Ba 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInosiHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSAMH, B 00bEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

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

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroselii 6ajr 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEeroaaBaTciib BIIPAaBC 3a1aBaTh
YTOUHAIOIMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC IPAKTUICCKUEC 3aJaHA.

MeroMKa OICHKH 3a4eTa 110 JUCIUIUINHE

3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.
MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBITIONHHUTE M 3aIIUTUTH BCE JTAOOPATOPHBIC PabOTHI, IPEIYCMOTPEHHBIEC TIPOrPAMMON THUCIUILIHHBI.




JlaGopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH YAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0i pabOTHI B JJAOOPATOPHOM MPAKTHKYME, @ TAK)KE BHIITOJIHEHHS TECTOBBIX 3aIaHUH 10 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeICH.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

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

Tpodumona Taucus
MBanoBHa

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

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnanucnas
HBanoBuu,
IIpoTononosa Huna

ITaBnoBHa

Onrrka. ®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.I1.
Curumos, E.T.
Tpemkuna, A.C.

SpocnaBueBa

®duznka: yueb. mocodbue

Hosocubupck: CI'YBT,
2017

Huxnrenko Anatoauid
I'eopruesuy, SkoBieB
Bragumup
HuxonaeBuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxann Hukomnaesuu

JIabopaTOpHBIH MPAKTHKYM 10 MOJICKYJISIPHO# (DU3UKE: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukwurenko AHaTomauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
CurumoB Buaaucias
NBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukonaeBuy

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonoHUTeILHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBud,
CuHrokoB Muxau

IlerpoBuu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. DNEeKTPHISCTBO, MaTHETH3M

HoBocubupck: HCABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue

O6opynoBanue

JlaGoparopust onTtuku U QUNKH
aToma - ydeOHas ayIuTOpHs IS

AynutopHast pocka; Komruiekt ydeOHoit Mmebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO pacCTOSHHSA JIMH3EL, OIpeneneHue Mmoka3aTels IPeTOMIICHHS KHIKOCTEH ¢

MIPOBEICHHSI nabopaTopHEIX | IOMoOIIbI0  pedpakromerpa AOOGe; OmpeneneHne UIMHBL BOJNHBI Jlazepa MpPH  [TOMOIIU

3aHATHI nudpaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHue TeMmepaTtypsl packanéHHoro Tena; MccnenoBanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeNICHHs IIOCTOSHHOI Prunbepra

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ydeOHOM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

MIPOBEIECHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JIEKLIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas jmocka; Komrurekt ydeOHOM MeOenum; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

3JIEKTpUYECTBA - ydeOHas | CTeHI «3aKOHBI TOCTOSHHOTO ToKay, 6 mr.; JlabopatopHas ycraHoBka: Omnpenenenne

aymuTopust U1 HPOBEAEHHS | TOPU3OHTAIBHOM COCTaBiAoImIell MarHuTHOro mois 3emind, 4 mr. OmpeneneHue YCKOPEHHs

a00PaTOPHBIX 3aHATHHA

CHIIBI TSDKECTH T0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 mT.;




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




