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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

2.12

HaqepTaTenLHas{ TCOMETpPHA U NHIKCHECPHAA rpa(bm(a

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:

221

MareMaTu4ecKrue OCHOBBI CYAOBOXICHU

222

MexaHuka

223

O01mast 3IeKTPOTEXHUKA U SIEKTPOHUKA

224

T'uapoMeTeopoornueckoe 00eCeIeHNE CYTOBOKICHHS

225

[lITopmoBoOE m1aBaHuE

3. KOMIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, AHAJTUTHYECKUEe METOAbI B
Mpo(hecCHOHATBHOM 1eSITeIbHOCTH

OIIK-2.1: HpI/IMeHSIeT (byHZ[aMeHTaJ'[LHLIC MaTCMaTU4YCCKUEC, CCTCCTBCHHOHAYYHBIC U 06IIICI/IH)KCH€pHBIe 3HAaHHA B
po¢ecCHOHANTBHON JAeITENbHOCTH

| OIIK-3: CniocoGeH NpoBOIMTH U3MeEPeHUs U HAOII00eHusl, 00padaThIBATH U NPEICTABJISATH IKCIePUMEHTAJIbHbIE TaHHbIe

OIIK-3.1: Mcnionp3yeT OCHOBHBIE METOABI M CPEACTBA MTPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUM, CUCTEMBI CTaHAAPTH3AIIHI
u cepTaduKanuu

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1|3nats:
3.1.1 | - pu3uyecKkue OCHOBBI MEXaHUKU;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBAa U MarHeTU3Ma, KoJieOaHuil 1 BOJH, KBAHTOBOH

(U3UKH, MOJICKYISIPHOH (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHOH (DH3UKH;

3.1.3 |- MeTOBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHMS B (PU3HKE.

3.2 | YmeTh:
3.2.1 [ ucionp30BaTh GU3NIECKUE 3aKOHBI IIPH aHATH3E U PEIICHUU MPoOIeM NPohecCHOHANBHOMN NesITeIbHOCTH

3.3 | Baagerb:
3.3.1 | MmeTomamu npoBeeHUs PU3NIECKUX U3MEPEHHUI, METOaMH KOPPEKTHOH OLIEHKH HOTPEIIHOCTEH TIPH POBEACHUN

(I3HYIECKOT0 3KCIIEPIMEHTA.
332
4. CTPYKTYPA JTUCIUAIIJINHBI (MOAYJIS)
Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlurepatypa | IlpIlo
3aHATUSA / Kvpe AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Kunemarnxka /JIex/ 2 4 JI1.1
IIp Kunemartuka nocTynaTeabHOIO U BpalaTelbHOTO JBHKEHUS 2 2 JI1.1712.4
MaTepualbHOI TOUKH U TBepaoro Tena /IIp/
Jlab OCHOBBI METO/I0B 00pabOTKH Pe3yabTaTOB U3MEPEHU pr3ndeckux 2 2 JI1.1J11.4
BenmunH. OrpeiesieHue INIOTHOCTH Tell IpaBUIIbHOM Gopmel.  /J1ab/




Cp Kunemaruxka /Cp/ 6 JI1.1
Jlex Junamuxa /Jlex/ 6 JI1.1
IIp JluHaMuKa MoCTyNaTeIbHOTO ABIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 2 J1.1712.4
3aKOHBI. J[MHaMHKa BpaIlaTeIbHOTO JBHXKCHUSI TBepIoro tena. Pabora u
sHeprus B mexanuke /T1p/
JIa6 OnpeneneHre YCKOPEHUs CHITBI TSDKECTH 110 crioco0y beccens. Uzyuenne 4 JIT.1J11.4
OCHOBHOTO 3aKOHA TUHAMHWKHU BPAIIATEILHOTO JIBUKEHUS C TOMOIIBIO
masitTHuka ObepOexa. /J1ab/
Cp Junamuxka /Cp/ 6 JI1.1
Jlex Mexanunueckue konebanus U BoJHbI /JIek/ 4 JI1.1
IIp Tl'apmonnueckue konebanus. 3atyxaromue konebanus. ClioxeHue 4 JI1.1J12.4
konebanuii /T1p/
Cp Mexanunueckue koebanus u BomHbI /Cp/ 6 JI1.1 J11.4
Paznen | Pa3zmen 2. Moaekyiasipuasi Gu3nka U TEpMOAHUHAMHUKA
Jlex MonekynsapHO-KHHeTHUeCKas Teopust /JIex/ 4 JIT.1
IIp MoutekynsapHo-kuHeTH4eckas Teopus. OCHOBHOE ypaBHEHUE 2 JIL.1J12.4
MOJICKYISIPHO-KHHETHYECKOI TEOPHH UICaIbHOTO Ta3a. DIEMEHTHI
craructuku Maxkcsesuia u bonbivana /TIp/
JIab JIP OmpeneneHue OTHOIICHUS YAEIBHBIX TEIIIOEMKOCTEH BO3yXa, 2 JI1.1 JI1.3
HU3MEPEHHBIX TIPH MTOCTOSHHOM JIABICHUHU U IIOCTOSIHHOM 00bheMe METOIOM
Knemana u Jlezopma. /J1a6/
Cp MonekynsapHo-KruHeTHYecKas Teopust /Cp/ 6 JI1.1
Jlex Tepmoaunamuka /JIek/ 6 JI1.1
IIp AHanu3 IepBoro ¥ BTOPOTo Haual TEPMOJUHAMHUKH. TeIIoBbIe 2 JIL.1J12.4
marmHsl /Tlp/
Cp Tepmoaunamuxka /Cp/ 6 JI1.1J12.2
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 J1.1
Pazmen | Pasgen 3. DiiekTpu4ecTBO
Jlex Onekrpocraruka /JIex/ 4 JI1.1
JIa6 HccnenoBanue siexTpocTatuueckoro moss. OnpeneieHne eMKOCTH 4 JIT.1J12.1
KOH/ICHCATOPOB METOAOM OAITICTUIECKOTO TambBaHoMeTpa. /J1ab/
IIp OnextpocTtaruueckoe noie. HanpsokerHocTs 1 noteHnuan. [Ipuanun 2 J1.1J12.4
cyneprosuiun. [Ipumenenne TeopeMsl ["aycca 1 pacyera
anexTpudeckux noseit /Ip/
Cp Onekrpoctaruka /Cp/ 4 JI1.1J12.1
Jlex OnekrpoauHamuka /JIex/ 4 JI1.1
Jla6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHE YIEIBHOTO COMTPOTHUBICHUS 4 JIL.1J12.1
MIPOBOJHIKA. VI3ydeHne 3aBHCHMOCTH CONPOTHUBIICHHS IIPOBOTHUAKA U
MOJTYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
IIp DNEeKTPOEMKOCTh YeTUHEHHOTO POBOAHUKA U IJIOCKOTO KOHJIEHCATOpa. 2 JI1.1J12.4
BHeprus aMeKTpocTaTiHdeckoro noyst. [loctostHHBI TOK. 3akoHBl OMa.
K.II.J. nctounnka nmoctossHHOTO ToKa /I1p/
Cp Onexrpoauaamuka /Cp/ 6 JI1.1J12.2
HKP 3ammra 1abopaTopHBIX padot /MKP/ 2 JI1.1J12.3
Pazpen | Paspen 4. Dnekrpomarserusm
Jlex Marnutoctaruka /JIex/ 2 JI1.1
J1a6 OmnpeneneHne TOPU30HTAILHON COCTABIISAIONIEH MarHUTHOTO TIOJIST 3€MJIH. 2 JIT.1J12.1
HUccnenoBanne marautHOTO ToJs. /J1ab/
Cp MarunTocratuxa /Cp/ 12 J1.1
Jlex MarnutHas uanykuus. Teopus MakcBemia 115l 91€KTpOMarHuTHOIO 2 J1.1
nonist /Jlex/
Cp MarnurtHas naaykuus. Teopus MakcBesuia AJis QJIEKTPOMAarHUTHOTO 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 Odusnueckas ontuka /Cp/ 12 JI1.1




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 3 4 J1.1J11.2 0
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e.OnpeneneHne ITHHEI BOJTHBI M3ITy9IeHHS Jla3epa MpH ITOMOIITH
nudpaknuoHHON pemeTkn. OnpeaeneHne KOHIIEHTPAuH caXxapHbIX
PacTBOPOB C MOMOIIBIO caxapumeTpa. /J1ab/

Jlex KBanToBas ontuka /JIex/ 3 2 JIT.1 0
Jlab Omnpezenenue TeMepaTypbl pacKaleHHOTo Teja ONTUYECKUM 3 1 JI.1J11.2 0
MeTozoM /J1ab/
Cp Ksanrosas ontuxa /Cp/ 3 16 JI1.1J12.2 0
HKP 3amiura JlabopaTtopHbix padot /MKP/ 3 2 JI1.1J12.3 0
Paznen | Pa3znmen 6. ATomuas u sizepHasi pu3uKa

Jlex Crpoenue aroma /JIek/ 3 2 JI1.1 0
JIab HccnenoBanue TUHEHYATOro CrieKTpa aroMa BOJ0pOJIa M ONPEICIICHHUE 3 JI1.1 JI1.3

noctostHHOM Prnoepra. /J1a6/

Cp Crpoenne atroma /Cp/ 3 14 JI1.1 0
Jlex SAnepnas dmsuka /Jlex/ 3 2 J1.1 0
Cp Snepnas ¢uznka /Cp/ 3 10 JI1.1J11.3 0
HKP 3amiura JlabopaTtopHbix padot /MKP/ 3 2 JI1.1J12.3 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznen 1. ®usnueckue OCHOBBI KIACCHUECKOW MEXaHUKH

Tema 1.1. Kunemaruka

OnemeHTH! KMHEeMaTHKH. Mojenu B MexaHuke. Cructema orcueTa. [TocTynmatensHOe ABIDKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BEKTOp nepemenieHus. CKOpoCTh M yCKOPEHHE TOUYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1o BpeMeHu. HopmanbHoe u
TaHTCHIAJIbHOE YcKopeHus. Kiraccnpukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuky Herotona. IToHATHS Macchl ¥ CUilbl. BUibl Cul B MEXaHUKE: TPEHUS, yIPYTOCTH U TAroTeHus. MMirynbc Tena.
Wmnynec cunbl. BHenHue u BHyTpeHHUE CHIIbl. 3aKOH COXPaHEHUs] UMITYJIbCca MEXaHW4ecKoil cucteMsl. LlenTp Macc (LieHTp
MHEPLMH) MEXaHUYECKOH CUCTEMBI U 3aKOH €T0 JBMKEHMUS.

PaboTa mocTosSHHON U IepeMEHHOH CHIIBI. BrIpaxkeHHe paboThI CHIIBI Yepe3 KPHBOJIMHEIHBINH HHTErpall. MONIIHOCTE. DHEPTus Kak
YHUBEpCaJIbHAs Mepa Pa3IUUHbIX (opM ABMKEHUS U B3auMoeicTBus. KuHeTnueckas sHeprusi MEXaHU4eCKOM CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHU H €r0 CBS3b C OHOPOIHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMEeHT uHEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema IlITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHHE JUHAMUKH BPAIIAaTeIbHOTO ABMXKEHHS TBEPJOTO Tella OTHOCHTEIFHO HEIOABIKHOM OCH. 3aKOH COXPaHEHHS MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. [loTeHnManbpHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE M €€ CBA3b C CUJIOH,
JICHCTBYIOIIEH Ha MAaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBneHue B )KUAKOCTH U rasze. Eaunuis! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPa3pBIBHOCTH. Y paBHEHHE bepHymn u cieacTBus U3 Hero. Teuenue BA3koH xuakocti. opmynsl HeroTona u
Croxkca. Koo punueHT BI3KOCTH U METOJIBI €r0 ONpPECTICHHUS.

Tema 1.3. Mexanndeckue KoJeOaHUs ¥ BOJTHbI

I"apMoHuueckue KonebaHus U ux xapakrepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoieOanuil. [IpyKuHHBIH,
(u3MUeCKHi 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs TapMOHHYECKUX KoieOaHuid. Cllo)KeHHe TapMOHHYECKUX KOJIeOaHHi 0THOTO
HaIpaBJIeHUs U OJMHAKOBOM 4acTOThL. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl Jluccaxy. 3aTyxaronire U BoIHYKAEHHBIE KojeOaHus. Pe3oHaHc.
BonHoBBIe iporniecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpexe. [IpononbHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKO# Oeryiiei BomHbI. [[JTnHA BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TEpMOJMHAMHKA

Tewma 2.1. MonekynsipHO-KUHETHYECKAst TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MengeneeBa. OcnoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHepriust MoneKyil. MoleKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs MOJIEKYIT HICAIbHOTO Ia3a 110 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boipiiMaHa Ui pacIipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATBHOM 11oJie. CpeaHee Yrciio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe 0o6ocHOoBarKre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHA.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneHeit cBoO0AbI MOIEKyI. 3aKOH PaBHOMEPHOTO PACHPEICIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHas
TEMJI0EMKOCTb. 3aBUCHMOCTb TEIIOEMKOCTH HI€ANIHOTO ra3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJUHAMHUKH K
n3omporneccaM. AnuabaTHbIA mporecc. Y paBHeHue [Iyaccona.

Kpyrosslie mponeccel. O6paTumsble u HeoOpaTuMmble mpouecchl. Llukn KapHo u ero k.IL.A. 1d uaeansHOro rasa. Bropoe Hauano
TepMoauHaMuKu. IloHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYJIIPHOTO B3anMOACHCTBIS. DPQEKTHBHBIN TraMeTp MoJeKy. Y paBHeHne BaH-nep-




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

Pa3nmen 3. DnexrpudecTBo

Tema 3.1. DnexkrpocraTuka

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

PaboTa cui anexkTpruuecKoro noss Mo nepeMenieHuo 3apana. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
JIEKTPOCTATUUECKOro nojs. [ToTeHnMan 31eKTpuyecKoro nosist. DKBUINOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAMPSHKEHHOCTHIO TOJIS. DIEeKTPHUIECKOe MoJIe B JUAIEKTPUKaX. THITBI ANIEKTPUKOB. Bus! momspusanuu. BexTop monspusanuu.
IIpOBOIHUKH B AJIEKTPOCTATHUECKOM TOJI€. DIIEKTPOEMKOCTh MPOBOIHIKA. KoHeHCcaTOphI U uX BUABL. DOpMyria IOCKOTro
KoHzieHcaTopa. CrocoObl coeAMHEHNs! KOHAEHCATOPOB B GaTapero. DHeprus 3IeKTpocraTuyeckoro nomst. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoAHHAMUKA

[TocTosiHHBII AeKTpUYECKHil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpegax. Cuma toka. Bexkrop miotHoctu Toka. 3J1C
UCTOYHUKA TOKa. 3akoH OMa As1s yuacTka U nosiHod nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacueT cOmpoTUBIECHUI IPU Pa3NUYHbIX BUIAX COCAUHEHHUMH.

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

Pa3nmen 4. DnekTpoMarueTusM

Tema 4.1 MaruurocraTika

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

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

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

Paborta 1o mepeMenieHnio MPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IToJIe. DJIEeKTPOMAarHUTHast MHAYKIHA. 3akoH Dapazes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue caMonmHAYKIMU. IHAYKTUBHOCTD KOHTYpa. D/1C
caMOMHIYKLIUH. B3auMHas MHIYKIUS.

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

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

DJeKTpoMarHuTHbBIE Konebanus. ['apMoHndeckue, 3aTyxaloure U BeIHYKAeHHbIe Konebanus. [lonsTre o pe3oHaHce.
DJeKTpOMarHuTHbIE BOJIHBI M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. @usndeckas onTUKa

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

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

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

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

HckyccrBeHHas onTrueckas anuzorpomus. Dpdextsl Keppa n @apazest. OnTnueckn akTHBHbIE BeliecTsa. Jlucrnepcus cBera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucrepcnu cBeta. [lormomenue (abcopOiusi) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBas ontuka

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

Senenue dpororddexra. BHemnnit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA A1 BHENTHETo (hoTodddexTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 6. AToMHas u sinepHas GH3UKa
Tema 6.1. CtpoeHue aroma
Monenu aromoB Tomricona n Pesepdopna. OMnupuueckue 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHUS U MOTJIOIIEHHS aTOMOB.




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

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

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

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

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

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

OIIK-2: Cnoco0eH npuMeHsTh €CTeCTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHHS, aHATUTUYECKIE METOIB B TpodeccHoHaNbHON
JeATENbHOCTH

2 cemecTp

OTKpBITHIE BOIIPOCHI

Bomnpoc Nel

OO0BsicHUTE, TOYEMY NIPH JBIKEHUN KOpaOIsi BO3HUKAIOT KoyieOaHus kopryca. Kakue BHenTHIE U BHyTpeHHHE (aKTOPHI MOTYT
BIIMATH Ha aMIUIATYIY U YaCTOTY 3THX KoJieOaHmii?

Ortser:

Konebanust kopiryca KopaOiisi BOSHHKAIOT U3-32 BO3JCUCTBHSI BHEITHUX CHJI, TAKAX KaK MOPCKHE BOJHBI, BETEP M TEUCHUSI.
Buyrpennue (akTopsl, BKII0Yask KOHCTPYKIHIO KOPITyca, pacipeaesieHre Harpy3Ki U paboTy MEXaHU3MOB, TAK)KE HTPAIOT POJIb.
BHemnHue cuitel 3aCTaBISAIOT KOPaOIlb KOIeOaThCs B BEPTHKAIHLHOM M TOPU30HTAJIBHOM HAIPABICHUAX, YTO CO3/IACT TUHAMHYCCKUE
Harpy3Kkd. AMIUTATYZIA ¥ 9acTOTa KoJeOaHMA 3aBUCST OT pasMepa U GOPMBI KOpaldJisi, TITyOHHBI MOPS, IIOTOTHBIX YCIOBHHA U
COCTOSIHUS BOJHOM MMOBEPXHOCTH.

Bompoc No2

OOBsIcHUTE, KaK OCYIIECTBIICTCS YIIPAaBICHHE CYHOM B YCIIOBHSAX OTPAaHNIECHHOW BHAMMOCTH. Kakne TeXHOIOTHH M HHCTPYMEHTHI
MPUMEHSIOTCS AJIs1 oOecrieueHus 0e30MacCHOCTH TUIaBaHus?

OrtBer:

VYrpaBieHne CyTHOM B YCIOBHSAX OTPaHWYCHHON BUIUMOCTH TPEOYeT UCIIONB30BaHMS CIICIIHATBHBIX HABUTaIMOHHBIX
MHCTPYMEHTOB M TeXHOJOTni. Pajap mo3Bosnser 0OHapyKUBaTh NPETATCTBHA U IPYTHE CYZIa, IXOJIOTHI 00ECIICUNBAIOT OIpeIe/ICHNIe
rryOuHs! U penbeda nHa, a GPS-cucTeMbl Ipe1oCcTaBIsIOT TOUHYI0 HH()OPMAIIHIO O MECTOMONOKEHUU. ABTOMAaTU3UPOBAHHbIE
CHCTEMBI YIIPABJICHUS IOMOTAIOT MOJIEPKUBATh Kypc M M30eraTh CTOJIKHOBEHHUH. Bee 3TH cpesicTBa NOBBINIAIOT 0€30MacHOCTb
TUTABAHUS 1 MUHAMHU3HPYIOT PUCKH aBAPUIHHBIX CHTYAITHH.

SaKpLITBIe BOIIPOCHI C OJHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H onuchIBaeT ABMXKEHUE TeJIa MO BO3AECHCTBUEM BHEIIHEHN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTCHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUH

IMpaBuibHEIH oTBET: b) BToOpoii 3akoH HeloToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Ui H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) DxosoT

c¢) Conorpad




d) daTunk gaBiaeHus
[IpaBunbHBIi 0TBET: a) ['MapookaTop

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAOMIFHOCTE CyJHA Ha Bojxe?
a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBogHOTO G0pTa

d) 'mybuna ocaaku

IIpaBusbHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxkue ycTpoiicTBa HCTIONB3YIOTCS IS U3MEPEHHUS TapaMeTPOB MOPCKOH cpeibl?
a) TepmomeTpsl

b) daruuku conéHocTn

c) PJIC

d) CniyTHUKOBBIE TPUEMHUKI

IIpaBunbHBIC OTBETHL: &, b, ¢, d

BOHpOCLI Ha YCTAHOBJICHUC MOCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE PaBIIIBHYIO MTOCIIEIOBATENBHOCTD 3TANIOB IBUKECHHUS CYTHA B IITOPMOBBIX YCIOBHUSIX:
1. OreHka MOrOJHBIX YCIOBUH.

2. [IpuHsATHE Mep MO 0OecreueHHI0 OE30MACHOCTH dKHUMaXa U rpy3a.

3. YcTaHOBKa NapyCHOTO BOOPY)KEHMsI WU BKIIIOUEHUE JIBUTATENEH.

4. Hab6nronenne 3a n3MEHEHUSIMU TTOTOBI.

[IpaBuiibHas IOCIENOBATENBHOCTD: | — 3 — 2 — 4

Bompoc Ne8

YcraHoBHUTE OCIENOBATEIBHOCTh 9TANIOB NPOBECHHS MaHEBPOB JUIS IIBAPTOBKHU Cy/IHA:
1. Br16op MecTa CTOSIHKH.

2. IMoaroroBka 00opymOBaHHUSA W KOMAHBL.

3. [Hoaxon x mpuyaiy.

4. BeInosiHeHHE IBApPTOBOYHBIX OIEPALHH.

IIpaBunbHas nocinenoBarenbHoOCTh: 1| -2 — 3 — 4

Bonpocsl Ha yCTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy TUIIAMHU BOJH U UX XapaKTePHCTHKAMU:

Tumn BonHBI XapakTepucTuka

a) ITonepeunsie 1) Konebanust gacTuIl NepIeHANKYISIPHO HAIPAaBICHUIO PACIPOCTPAHEHHS
b) IIpomonsHbIe 2) Konebanus gacTuIl BAOJIb HAPaBICHUS PACIPOCTPAHCHHS
¢) Crostune 3) OGpa3yroTcst U HAJIOKEHUHU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT 3HEprur0 63 MEepeHoca BEIIECTBA

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTy (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMA H3MEpeHHs B MexXTyHapOTHON CHCTEMe eANHHMIT
(cn:

dusznueckast BeINYUHA Enunnna namepenus
a) Cuma 1) Hetoton

b) Pabora 2) Ixoyms

¢) MomHoCTh 3) Barr

d) DuHeprus 4) JIxoynb

ITpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

3 cemectp




OTKpBITBIE BONIPOCHI

Bompoc Nel

OO0BsACHUTE, KaK MOJIAPHU3ALIKS CBETa MPUMEHACTCS B CY/I0X0JICTBE, OCOOCHHO B YCIOBHSAX IIOXO0H BUAMMOCTH. Kakne
TPENMYIIECTBa JaéT HCII0JIF30BaHHE TTONIIPU3AINOHHBIX (QHIBTPOB?

OrtBerT:

[Tonspu3zanus cBeTa UCIMOJIBL3YETCS /U1 YMEHBIICHHSI OJIMKOB U YJITYYIICHHUSI BUTUMOCTH B YCIIOBUSIX SIPKOM COJTHEUHOW 3aCBETKH MIIH
OTPaKEHHOTO CBETA OT BOJIBL. [10MIpH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJTHOTO HAIIPABJICHNUS, OJIOKUPYS OCTATBHBIC, YTO CHUXKACT
WHTEHCUBHOCTH OJIMKOB. ITO OCOOEHHO MOJIE3HO IS MOPSIKOB, TTO3BOJISISI BUIETh OOBEKTHI HA TOPU3OHTE WM B BOJie Oojiee YETKO.
Tonsipu3aTopsl TaKkKe MOMOTAlOT PAa3INyuaTh LBETa U KOHTPACTHOCTb OOBEKTOB, yiIyyllasi 001ee BOCIIPUIATHE OKPYKaloIIeH
00CTaHOBKH.

Bompoc Ne2

OOBsicHUTE, KaK IPOUCXOIMT JENCHUE AAep ypaHa B sAEpHBIX peakTopax. Kakue Mepbl IpUHUMAIOTCS U1t KOHTPOJIS LIEMTHOM
pEaKLMU ¥ IPEJOTBPALIECHUS aBAPUMHBIX CUTYallUi?

Ortser:

Jenenue sipep ypaHa IpOUCXOAUT ITyTEM 3aXBaTa HEMTPOHOB siApaMu ypaHa-235, 4To MPUBOAUT K UX PaCLICIJICHUIO Ha [Ba Oojee
JErKUX s7[pa U BEICBOOOXKICHUIO SHEPIHU. B pe3ynpTaTe peakiun TakKe BbIICISIOTCS HOBbIE HEHTPOHBI, CIIOCOOHBIE BBI3BATD
JanbHelmee aeneHne. [ KOHTPOIIs HEeMHOW pPeaKuy HCIIONB3YIOTCS YIIPABISIOMINE CTEPKHH, TTOTIIONIAIONINE H30BITOK
HEUTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAOIINE [IEPETPeB peakTopa. JJomoTHUTENbHBIE Mephl 0€30MaCHOCTH
BKJIIOYAIOT PE3E€PBHBIC HCTOUYHNKH AJICKTPOIIMTAHUS ¥ 3aIIUTHBIE Gapbephl ISl CAEPKUBAHHS PaIHOAKTHBHBIX BEIIECTB.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bompoc Ne3

Kaxkoii Tnn n3mydeHus oopa3yercs Ipy aHHUTHILIINY Taphl 3JeKTPOH-TIO3UTPOH?
a) Anbda-u3rydeHne

b) bera-uznyueHue

¢) l'amma-u3imyuenue

d) UudpakpacHoe n3irydenne

IIpaBusbHbIA 0TBET: ¢) 'amMma-u3yyeHue

Bompoc Ned

Kakoii MeTo ncnosnp3yercs A ONpeAeTeHus] CTPYKTYpPbl KPHCTAILIOB?
a) PenTrenoBckas mudpaxuus

b) DekTpoHHAs MUKPOCKOTIHS

¢) Macc-ciekTpoMeTpus

d) Kanopumerpus

[TpaBuibHBIA OTBET: ) PeHTTeHOBCKAs TU(PAKITUS

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxue MeTo/Ipl MCIIONB3YIOTCS A7l OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) [amma-criektpomerpus

b) JleTeKTOpbl HOHU3UPYIOILETO U3ITydECHHs

¢) PertrenoduryopecieHTHBIH aHaIN3

d) DnexTpoHHAsS MUKPOCKOMHUS

ITpaBuiIbHBIC OTBETHL: a, b

Bonpoc Ne6

Kakue npuOOopbI HCIONIB3YIOTCS IS HCCIICIOBAHUS ONITHYSCKUX CBOMCTB MaTepHanoB?
a) CriektpodoTomeTp

b) omspumerp

c) Pehpaxkromerp

d) Kanmubparop

[TpaBuIBbHBEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEAOBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD 3TAIIOB IIPOLecca SIIEPHOTO CHHTE3a:
1. O6pazoBaHue remnus.

2. CoearHEHNE IBYX aTOMOB BOIOPOJA.

3. BrIcBOOOXKICHUE YHEPIHH.

4 DopMHpOBaHHE HOBOI MaTepHH.




IIpaBusnbHas nocnenoBaTenbHOCTh: 2 >4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE MIPAaBIIIBHYIO TTOCIIEI0BATENBHOCTD IAT0B IPH MIPOBEACHUH SKCIICPIMEHTA 110 HHTEP(EPEHINH CBETA!
1. Habnronenue u peructpanusi HHTEpPEPEeHINOHHON KapTHUHBL.

2. VYcTaHOBKa MCTOYHHKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 9KpaHa Ay HAOMIOAEHUS HHTephEPESHITHH.

4. PerynupoBaHue paccTOSHUS MEXITYy UCTOUYHHKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCTEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocel Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITy GU3NUECKUMH SIBICHUSMH U X IIPUMEHEHHEM B TEXHUKE:
PusnyecKkoe sBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororpdexr 1) ConmHeunsle OaTapeu

b) SAnepusrit cuare3 2) Jlazepst

¢) Marautroe none 3) Kommacer

d) DnexTpomMarHuTHAs MHIYKIHS 4) T'enepanyst 2JIEKTPOIHEPTUU

I[TpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) — 2)

c) —3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXY (DM3NUECKUMH SIBICHUSMHU B OITHUKE M UX ONUCAHUEM:
DU3NUECKOE SIBICHUE Onucanue

a) dudpaxuus 1) Pa3znoskeHne cBeTa Ha CIIEKTpalbHBIC IBETA

b) IIpenomienue 2) Varubanue cBETOBBIX BOJIH IIPU MPOXOXKICHUH Yepe3 Iperpay
¢) ducniepcus 3) V3MeHeHne HalpaBIeHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeIsl B APYTYIO

d) Uarepdepentuss  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CiocobeH mpoBOIUTE H3MEPEHHS 1 HaOM0AeHNsI, 00padaThIBaTh U MPEACTABIATH SKCIEPHUMEHTAIBHEIC JaHHbIC

2 cemecTp

OTKpBITBIE BOITPOCHI

Bonpoc Nel

OmnumuTe mporece u3MepeHus KodQGUITeHTa TPEHUS CKOIBKEHUS MEX Iy ABYMS IOBEpPXHOCTAMHU. Kakue mapaMeTpsl HEOOXOIUMO
KOHTPOJIMPOBATh NP NPOBEAECHUHU dKCIIEpHMEHTa?

Ortser:

Jlns m3mepenns Kod(duieHTa TpeHUs CKOIBKEHUS MEXXIY ABYMS TOBEPXHOCTMHU OOBIYHO HCIIONIB3YEeTCS METO HAKIIOHA
miockocTH. OJIUH U3 00BEKTOB MOMEIIAeTCsl Ha HAKJIOHHYIO IIOCKOCTh, U IIOCTENIEHHO YBEIMUUBAETCS YO HAKJIOHA JO MOMEHTA
Hayana ckoibxeHus. KoaduieHT TpeHns paccunThIBACTCS KaK TAHI'€HC YIJla HAKJIOHA. BajkHO KOHTPOJIMPOBATH YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HarPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bompoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUs 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl CTIONb3YIOTCS IS 3TOTO U KaKHe
(haKTOPHI HY)KHO YIUTHIBATE?

Ortser:

CKOpOCTb PaCIIPOCTPaHEHHUS 3BYKOBBIX BOJIH B CPe/ie H3MEPSAETCs C IOMOILBIO METOI0B, OCHOBAHHBIX Ha PETUCTPAI[MH BPEMEHH
HPOXOXKJICHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMSI TOUKaMH. VICIIONB3yI0TCS yIbTPa3ByKOBbIC JATYMKU MIIM MUKPO(OHBL. BaxkHo
YIUTHIBATh TEMIIEPATYPY CPEAbI, BIQKHOCTD M HAJIMYHE TPETIATCTBHH, KOTOPhIe MOTYT HMOBIUATH HAa PAaCIIPOCTPAHCHUE 3BYKa.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIUChIBaeT ABMXKEHHE TEJIa MO BO3AECHCTBUEM BHEIIHEHN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HetoToHa

c¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBuibHEIH oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4




Kaxkoit nmpubop ucnons3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bojie?
a) ['maponokarop

b) Dxomnot

¢) Conorpad

d) Jatuuk naBneHus

[IpaBunbHbIi oTBET: a) ['MaponokaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTAaOMIFHOCTE CyJJHA HA Boxe?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

¢) Bricora nHamBogHOTO G0pTa

d) I'myOuna ocagku

ITpaBunbHBIE OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHST MarHUTHOTO 110JIs?
a) Komrmac

b) Maraurometp

c) laneBanOMeTp

d) Karymika HHAYKTHBHOCTH

IMTpaBunsHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEA0OBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TIOCIE0BATENBHOCTD MIAT0B IPH MIPOBEACHUH KCIICPUMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IyXE:
1. [MoxkmoueHne MUKPO(OHOB K PETUCTPUPYIOIIEMY YCTPOHCTBY.

2. V3amepeHne BpeMEHH MPOXOXKIICHUS 3ByKa MEXITY MUKPO(OHAMH.

3. PacueT cxkopocTu 3Byka IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hactpoiika pacctostHuil Mexay MUKPOGOHAMU.

[IpaBunibHas ocnenoBaTeNIbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne§

YcTaHOBHTE OCIEA0BATENBHOCTD LIATOB NP HACTPONKE JIa3epHOr0 AaNbHOMEPA IJIsl U3MEPEHUS PACCTOSHUSA:
1. Hactpolika npueMHuKa cursania.

2. IonxnaroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatouiero nasepa.

4. H3mepenue paccTosHus.

IIpaBunbHas mocnenoBaTenbHOCTE: 2 — 3 — 1 — 4
Bonpocs! Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY (GU3MUECKUMH SBICHUSMH U TPUOOPAMH, UCTIONIE3YEMBIMU ISl UX U3YUECHUS:
dusnueckoe sABJICHUE TIpubop

a) DnekTpuuecTBo 1) AMrepMeTp

b) Maruetusm 2) Komnac

¢) Onrryeckue 3 eKTh 3) CnekTpomeTp
d) PannoaktuBHOCTE 4) I'elirepoBCKHN CUETUUK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENNYNHAMH U UX €ANHHUIIAMH H3MepeHHs B MexXTyHapoTHOH CHCTeMe eANHMIT
(CN):

®dusznueckas BeIMUUHA Enunnna msmepenus

a) Cuma 1) Heloton

b) Pabora 2) [Ixoyns

¢) MomHocTh 3) Barr

d) DOueprus 4) xoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)




b) — 2)
c) —3)
d)—4)
3 cemecTp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OO0BbsICHUTE, KaK IIPOUCXOIUT TIPETOMIICHUE CBETA Ha FPaHUIIC IBYX CPEJ] C Pa3HBIMHM ITOKa3aTessiMu npestiomiieHust. Kakue gakropst
BIMSIOT Ha YTOJI IPETOMIICHUS?

OrtserT:

IIpenomnenue cBeTa MPOUCXOIUT, KOI/Ia CBET MEPEXOAUT U3 OJHOM cpezbl B IPYTYIO C Pa3IMUHBIM [T0KA3aTeleM IIPEIOMIICHUS.
VYroJ npenoMIIeHus OlpeielsieTcss OTHOIICHUEM CHHYCOB YIJIOB ITaICHUS U NIPEJIOMIICHUS], corllacHo 3akoHy CHemna-/lekapra. Ha
YTOJI TIPETIOMIICHHS BIHSIOT TTOKA3aTeIH MPEOMIIEHIS 00CHX CpeJl, Yroll IaJeHHUs CBeTa U AIIMHA BOJIHEI CBETA.

Bompoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (poTo3(h(deKT U Kakne (aKkTOphI BIUAIOT Ha €ro MHTEHCHBHOCTE. Kakue MaTepraisl Hanboee

3¢ GEKTUBHO TEMOHCTPHUPYIOT GoTO3(hDeKT?

OrtBer:

DoT03(h(heKT — 3TO SIBJICHUE, IPH KOTOPOM CBET BHIOWBAET JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTor(hdekra
3aBHCHUT OT YaCTOTHI CBETA, €T0 HHTEHCUBHOCTH M CBOMCTB MaTepraia. MaTepraisl ¢ HU3KOH paboToil BEIX0/1a dIEKTPOHA, TAaKUe
KakK IIeJI0OYHbIe MeTaJUIbl, Hanbosee 3¢ (eKTUBHO MPOSBISIOT POTOI(HDEKT.

3aKpBITBIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kaxoit mpubop ucnonb3yeTcs It U3MEPEHUsS JTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®orometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHeIi 0TBET: a) CIeKTpOMETp

Bompoc No4

Kakoit ameMeHT neprnoguaeckoil TabIrIbl UMEET HanOOoJIbIIee KOJIMIECTBO IIPOTOHOB B siApe?
a) Ypan

b) [Tnyronuit

c¢) Panuit

d) Kammudopanit

IIpaBusbHBIA OTBET: a) YpaH

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe MeTopI HCTIONB3YIOTCS U OOHAPY)KEHHS PaJHOaKTHBHBIX HCTOYHUKOB?
a) l'ammMa-criekTpomeTpus

b) leTekTopbl HOHU3UPYIOIIETO H3ITyIEeHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHAsT MUKPOCKOITHS

IIpaBunbHBIE OTBETHL: a, b

Bonpoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS TSI HCCIEAOBAHUS ONTHYECKUX CBOICTB MaTepHaIoB?
a) CniektpooTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

ITpaBunbHBIE OTBETHL: a, b, €

BOHpOCBI Ha YCTAaHOBJICHUC MTOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHOBHTE MTPAaBIIIBHYIO TIOCIIEIOBATEIEHOCT 3TAIIOB MIPOIIECcca SIEPHOTO CHHTE3a:
5. O06pa3oBaHue reius.

6. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

7. BrIcBOOOXKICHNE YHEPIHH.

8. DopMHUpOBaHNE HOBOI MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3




Bompoc Ne§
YcTaHOBHTE MPaBIIIBHYIO MTOCIIEIOBATENEHOCTD IArOB MTPH MPOBEICHUH KCIIEPUMEHTA 10 HHTEPPEPEHIINHU CBETa:

5. Habmonenue u perucrpanus HHTEp(HEpEeHINOHHON KapTHHEL

6. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. YcraHOBKa 3KpaHa Ul HaOMoAeHNsT HHTepdepeHIN.

8. PerynupoBanue paccTOsSHHA MEXIYy UCTOYHHKOM CBETa U HKPAHOM.

IIpaBuibHas OCIENOBATENBHOCTD: 2 — 4 — 3 — 1
Bomnpockl Ha ycTaHOBJIEHHE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXKIY (PU3MUCCKUMH SBICHHSAMH U X IPUMEHCHUEM B TEXHHKE:
DuznyecKoe SBICHHUE IIpumeHeHne B TEXHUKE

a) ®orordpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe mone  3) Kommacs!

d) DnexTpoMarHuTHAS WHIYKIMS 4) T'eneparys 37I€KTPOIHEPTUU

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKUMU SABIECHHSIMH B ONTHUKE U UX OMHCAHUEM:
Ddusnyeckoe sBIECHHE Onucanne

a) Mudpaxmmst 1) PaznoxxeHne cBeTa Ha CIEKTpPaIbHBIC [IBETA

b) IIpenomnenne 2) N3rubanue CBETOBBIX BOJH MpPU MPOXOXKICHUU Yepe3 Mperpamy
c¢) ducnepcus 3) U3meHeHue HamlpaBleHUs CBETA NPH TEPEXoe U3 OTHOW cpelsl B APYTYIO

d) Natepdepenums  4) IlepekpriTHe CBETOBBIX BOJH, IMPUBOISIICE K YCHICHHIO MIIH OCITAa0JICHUIO HHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIONHUTE M 3aIIUTUTH BCE J1a00pATOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOTIPOCOB, IPUBEICHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUTUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO PE3yabTaTaM CUCTEMAaTHUECKON pabOThI CTyJEHTa B TEUEHHE CEMECTpa.

Metoanka OLeHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 4acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTn oOydaromuics, s Kax/10ro 3a1aHust, OpMyIUpYeT MPaBUIBHbIE C €70 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckast yacTh SK3aMeHa M0 AUCHUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIECHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommOoK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHU, B 00BEME HOCTATOUHOM ISl OOILETO
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIAaHUSI B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3K3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IeH JacTh. B CIIOpHBIX cydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUA.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3nmarenscTBO, TOI

Tpodumona Tauncus
MBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HH)KEHEp.-TeXH. CIEIl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnagucias
HNBanoBuy,
IIporononosa Huna

ITaBnoBHa

Ontuka. ®u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 10 (PU3HKE

HoBocubupck: CI'YBT,
2016

JI1.3 | Hukurenko AHaToauii
T'eopruesny, SlkoBneB
Bnagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukxonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.4 | HukuteHko AHaTOoIui
I'eopruesuny, SxoBnes
Brnagumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukonaeBuu

JlaGopaTOpHBIH MPAaKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3aryaBue UsnarTenscTBO, O

JI2.1 | Opnos Tpanuit
Bacunbesny,
CuHIOKOB Muxauni

IlerpoBuu

JIabopaTOpHBIH MPAaKTHKYM 1O (pU3nKe. DNEKTPUIECTBO, MATHETHU3M

Hosocubupck: HI'ABT,
2002

JI2.2 | BukynoB CtaHucnas
Bukroposuu,
Tpeiakuna Enena

TpanueBHa

Dduszmka: 33a49n I CAMOCTOSIT. PEIICHUs JJIsI CTY/ICHTOB BCEX CIIEIl.
04. 1 3204. (hopM 0O0ydeHHs

HoBocubupck: HI'ABT,
2011

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

Tpeiakuna E. T.

Ousnka: cOOpHUK 3a1a4y

Hosocubupck: CI'YBT,
2017

J12.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpsinkuna, A.C.

SIpocnaBuesa

®mznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTHKH W (HUBKUKH
aToma - ydeOHas aymIuTOpHS I

AynuropHast nocka; Komrmuekt yueOHOWM Mebenu; JlaGopaTopHble ycTaHOBKH: OTmpeneeHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KXHIKOCTEH ¢

IIPOBEIEHUS 1mabOpaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPH  HOMOIIU

3aHATHI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C IOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBanue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIEIeHHUs MOCTOsIHHOM Punbepra

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

MIPOBECHUS 3aHATHIA | (CTalMOHAPHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | Aynuropaas mocka; Kommmexkt ydue6HOM Mebenn; JlaGopaTopHBIE CTEHABL: Y HHBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHI «3aKOHbI MOCTOSHHOTO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHOW COCTaBNIAOMIE MarHuTHOro mois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs




1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenne  ckopoctd  3Byka; OrmpeneneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  MIT.;
JlabopaTopHoe oOopynoBanue: Habop 53JeKTpom3MepHUTENBbHBIX TmpHOOpoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCICHHUS OTPEITHOCTEH M3MEPEHNH, 6 IIT.

YuebHas ayJIUTOpHs quist | AynuropHas focka; KoMmuiekT yae6HoM Mebenn

HpOBEACHUS HNpaKTHYECKUX

3aHATUI

Tlomemenne s | Kommekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITETbHON paboThl | oOecneunBaOIIMX ~ JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIlMOHHO-00pa30BaTENbHYIO  Cpemy
oOyJaronuxcs YHuBepcHTeTA.




