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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

: Mcrionmp3yeT OCHOBHBIE METOIBI M CPEJCTBA MIPOBEACHHS IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHNH, CHCTEMBI CTaHJapTH3AINN
u cepTaduKanuu

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1|3nats:
3.1.1 | - pusnyecKkue OCHOBBI MEXaHUKH;
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.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacosn | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3ngen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 2 4 JI1.1J11.4
Cp Kunemartuka nocTynaTenpHOIO U BpalaTelbHOIO JBUKEHUS 2 16 JI1.4
MaTepUabHON TOYKH U TBepaoro Tena. /Cp/
JIab OcCHOBBI METO10B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 2 4 JI1.4 J11.6
BeimurH. OmpeesieHre TUIOTHOCTH TeJl MPaBUiIbHOM Gopmbl.  /J1ab/

Jlex Junaamuka /JIex/ 2 4 JI1.1J11.4




JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 criocoly beccenst. 8 J1.4J11.6
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KoJleca JHHAMHYCCKUM
MeTonoM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHMSI ¢ ToMonIbio MasitHrka ObepOexka. /J1ab/
Cp JlMHaMuKa MoCTyNnaTeabHOrO IBIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 16 1.4
3aKOHBL. J[MHaMKKa BpalaTelbHOTO JBHKCHUS TBepIoro tena. Paborta u
sHeprus B MexaHuke. /Cp/
Jlex MexaHnnueckue KoieOanus U BOJHBI /JIek/ 2 JI1.1J11.4
Cp T'apmoHneckue xonebanus. 3aTyxaromue konedbanus. CroxeHue 16 JI1.4 J11.6
konebanuii /Cp/
HKP KonTponsnas pabora 1 /UKP/ 2
Paznen | Pa3zpest 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ 2 JI1.1J11.4
Cp MonekynsapHo-kuHeTnueckas Teopus OCHOBHOE ypaBHEHHE 12 JI1.4
MOJIEKYIIPHO-KUHETUIECKOW TEOPUU HICATbHOTO Ta3a. DIEMEHTHI
cratucTikl Makcseiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ 4 JI1.1J11.4
JIa6 H3MepeHue UTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHUIIMEHTA 4 JI1.4 JI1.5
[Tyaccona o ¢a30BbIM cooTHOIIEHHAM. OnpeieieHie OTHOIICHUS
YAETBHBIX TEIUIOEMKOCTEH BO3/yXa, H3MEPEHHBIX IIPH TIOCTOSTHHOM
JaBJICHUH U MTOCTOSTHHOM 00beme metonom Kitemana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOJIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 12 JI1.4
tepMoanHaMuKku. TeruroBeie MammHs! /Cp/
HKP KonTpomnsHas padora 2 /UKP/ 2
Paznen | Pa3zpen 3. DuexkTpomarHeTusm
Jlex OnekrpocTaruka /Jlex/ 2 JI1.1J11.4
Jla6 HccnenoBanue sieKTpocTaTuiyeckoro noss. OnpeneneHne eMKOCTH JI1.4J12.1
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
Cp Onexrpocrarndeckoe noiue. HanpskeHHOCTs U noTeHuuan. Ipunnun 6 JI1.4
cynepno3uuuu. [Ipumenenue teopemsl ['aycca quid pacuera
AIEKTPUYECKHX MOJIEH. DIEKTPOEMKOCTh YeHHEHHOTO IIPOBOIHUKA U
IUTOCKOTO KOHZAEHCATOpa. DHEPTus MeKTpocTaTnaeckoro mois /Cp/
Jlex OnexrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIa6 M3mepenune cOpOTUBIICHUS U OTIPEIETICHHUE YIEIbHOTO COMTPOTHUBICHUS 2 JI1.4J12.1
npoBoxaHuKa. /J1a6/
Cp OnexrpoauHamuka. [Tocrosuusiit Tok. 3akonsl Oma. K.IL. /1. uctounnka 4 1.4
noctostnaoro Toxka /Cp/
Jlek Marnutoctatuka. MarHuTHas HHIyKIus /JIex/ 6 JI1.1J11.4
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 4 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4acTuIl B MarHuTHOM mofe /Cp/
JIab Omnpenenenue ropU30HTATBHON COCTaBISIONMIEH HAIPSKEHHOCTH 2 1.4
MarHutHoro moist 3emiu. /JIa6/
Cp Marnutnas uaaykuus. Teopus Makcgemia. SIBjieHue 3J1eKTpOMarHuTHOM 6 JI1.4
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAHUS 1
pa3MbIKaHUS eKTpuueckoil nenu. KoxebaTenpHbIH KOHTYP.
DrnekTpoMaruHuTHbIe kKoebanus /Cp/
HKP Konrtponbhas padota 3 /UKP/ 2 J1.4
Paznen | Paszgen 4. OnTuka
Jlex ®duznueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI FT€OMETPUUECKOil onTuku. MHTepdepeHius u 10 1.4
mudpaxkius cBeta. [Tomsipusanus ceeta /Cp/
J1a6 Onpeernenne rraBHOro (POKYCHOTO paccTosHUS TUH3. OnpeencHue 4 JI1.2 J11.4
IoKa3aTeJiel MPEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedhpakToMeTpa
A606e. OmpeneneHue ATUHBI BOJHBI H3Ty4EHHS J1a3epa IpH MOMOIIT
TU(PPaKIMOHHON perieTku. /J1ab/
Jlek KsanroBas ontuxa /JIex/ 6 J1.1J11.4
Cp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO U3IydeHus U GoToaddekra /Cp/ 10 J1.4
JIa6 OmnpeneneHue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 JI1.2 J11.4
MetonoM. /JIad/
HKP KonTpomnsHas pabdora 4 /UKP/ 2 J1.4




Pazgen | Paspen S. ATtomHas u saepHas Gpuznka

Jlex Crpoenue aroma /JIex/ 3 2 JI1.1J11.4

Cp Crpoenne aroma KBanToBast mpuposa cBeTa 1 BOIHOBEIE CBOIICTBA 3 10 J11.4 0
vactuy /Cp/

JIa6 I'pagyupoBka MOHOXpOMATOPA IO CIIEKTPY UCITYCKAHUS aTOMOB PTYTH. 3 2 JI1.4 JI1.5 0
HVccnenoBanne CIEKTPOB UCITyCKaHMS BOJIOPOA M OIIPEAeIICHIe
noctostaHoM Punoepra /J1a6/

Jlex SAnepnas dusuxa /Jlex/ 3 4 J1.1J11.4 0
Cp SAnepHas ¢u3uka 3aKoH pagIMoaKTHBHOTO pacnaia. SnepHsie 3 10 JI1.4 JI1.5 0
peakuun /Cp/
HKP Konrponbhas padota 5 /UKP/ 3 2 JI1.1 J11.3 0
1.4

5. COAEP)KAHME AVNCLUILINHEBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKH

Tema 1.1. KunemaTuxa

OnemeHTH! kKMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOTO Tena. TpaekTopus, AITHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK IPOU3BOIHBIE paJyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIHATbHOE ycKopeHns. Kiaccnukamus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHSA Macchl M cuibl. BUbpl Cuil B MEXaHUKE: TPEHUS], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHelHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTOSHHOM U IEpeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHHEHHbINH HHTerpa. MOIHOCTh. DHEPrus Kak
YHHBEpCcalbHasi Mepa pa3INIHbIX (OPM JIBIXKCHUS U B3auMozeiicTBus. KuHeTHdyeckas SHEprus MEXaHU4eCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHH H €T0 CBI3b C OHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMeHT HHEepIUU TBEPAOTO TelIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOT0 Tea OTHOCHTENIFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOIMHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. [loTeHnManbHas 3Heprusi MaTepUalbHOM TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeUCTBYIOIIEH HAa MAaTEPUANIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOH SHEPTHU H €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuie! n3Mepenus AaBneHus. 3akoHsl [lackans u ApxumMena. TeueHue uneanbHol KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoahpunueHT BI3KOCTH U METOMBI €r0 ONpeACTIeHHUSI.

Tema 1.3. Mexanudeckue KoeOaHus ¥ BOJTHbI

I'apmoHnueckue KonebaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHNYECKUX KosteOanui. [TpyKHHHBIH,
(u3MUecKnii 1 MaTeMaTHIECKUI MasTHUKHA. DHEPTUs TapMOHUYIECKUX KoieOanuit. ClioxeHHe TapMOHHYECKUX KOJIeOaHHi OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxxeHHs: B3aUMHO NEpPIEHIUKYIApHBIX Kosebanuid. ®urypsl JInccaxy. 3aTyxaromue 1 BbIHYXACHHbIC KoaeOanus. PesoHaHc.
BonHoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHWIECKHX BOJH B YIIpyroii cpexe. [IpononpHbIe U IOIIepeYHbIEe BOIHEL.
YpaBHEHHE IIOCKOH Oerymei BOTHBL JIMHA BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJICKYIIAPHOH (DU3HKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcnoBaoe ypaBuenue MKT uaeanbHbIX ra3os.
CpenHss KHHETHYECKasi SHEPT sl MOJIEKYl. MoJIeKyIsIpHO-KHHETUYECKOE TOJIKOBAaHUE a0CONMIOTHON TEMITEPATYPHI.

DNeMeHTHI CTaTUCTUIECKOH (hu3uKH. 3akoH MakcBeia A pacupeeNIeHNs MOJICKYIT HACaTbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonsimana 1 pacpeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIUAIBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyil.

OmnpbiTHOEe o6ocHOBaHue MKT. Tuddys3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl dPuka, Pypbe n HproToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sneprust. Yucno creneHeit cBo00 b MOIEKY. 3aKOH paBHOMEPHOTO PACHpEACTIeHNsI DHEPTUH M0 CTETIEHSM CBOOOIBL.
ITepBoe Havaso TepMonuHaMuKy. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCTh MaKkpocucTeMbl. MousipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BU/IA Iporiecca. [IpuMeHeHne mepBoro Hagaiga TePMOIMHAMUKH K
m3omnponeccam. AnuabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporecchl. Lukn KapHo u ero x.mm.j. uist uaeansHoro raza. Bropoe nauano
TepMoArHAMUKH. [loHATHE 00 PHTpONHH, € CTATHCTHYCCKOE TOIKOBAHHE.

CuJIbl ¥ IOTEHIMATBHAS SHEPTHS MEKMOJIEKYJSIPHOTO B3aUMOACHCTBHS. DPPEKTHBHBIN AHaMETp MOJIeKY/. YpaBHeHHe BaH-1ep-
Baanbca. ®a3oBsle nepexons 1 u 2 poxa. Kputnaeckoe cocrosuue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHUH
BemiecTBa. IloBepxHocTHOE HaTsDKeHHe. CMauuBaHue. KanwuisipHble sIBICHUS.

Pa3nmen 3. DnekTpomMaraeTHsM

Tema 3.1. DnexkrpocraTuka

3axoH Kynona. HanpsKeHHOCTb M CHIIOBBIE JIMHUU HAIIPSDKEHHOCTH 3JIeKTpHueckoro noist. [lpunnun cynepnosunuu
aneKkTpudeckux noiueil. Ilpumep pacuera HaPSKEHHOCTU TOJIA, CO3aBAEMON crucTeMOH 3apsoB. II0TOK BEKTOpa HANPSHKEHHOCTH
anekTpuueckoro nomust. Teopema Octporpaackoro-Iaycca




PaboTa cuit 371eKTpUYeCcKOoro mojs Mo IMepeMenieHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIMansHbIi XxapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan 3nekTpu4ecKkoro nojis. DKBUMOTEHIMATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE M0JI€ B AUANEKTPUKaxX. TUIBI TU3IEKTPUKOB. Buapl nonspuszanuu. Bekrop nonspusanuu.
IIpoBOAHNKH B 3IEKTPOCTATHYECKOM IoJe. DIEKTPOEMKOCTh MpoBoAHUKA. KoHeHcaTops! 1 nX BuABL. DopMylia MIOCKOTO
KoHzeHcaTopa. CriocoObl COeTMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTaTuyeckoro noss. O0bEMHas MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoauHaMHKa

IocTosHHEIN 2MeKTpUdecKui TOK. Buabsl HocurTeneil 3apaaa B pasnuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBieHre U IPOBOJUMOCTb IPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT CONpoTUBICHUH NPU Pa3IUYHBIX BUAX COCAUHEHHM.

PaboTa 1 MOIITHOCTSH 31eKTpUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. IIpasuna Kupxroda u mpruMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Tema 3.3 MaraurocTaTiKa

Marnutnoe none. Uaaykius marautHOro nosis. CUIoBbIe TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHuTHoM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJel (IpsIMOro 1 KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBHKEHHE 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuina
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noinoro Toka. MarHutTHoe nojie cojieHouaa U Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenna

Paborta mmo epemMenieHnIo NPoOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHUTHas MHIYKIMsA. 3akoH Dapajnesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camonHaykiuu. MHIyKTHBHOCTH KOHTYpa. DJ1C
caMOMHAYKIMH. B3anMuas mHIyknmsa. MarauTHOE 1oJie B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamaramaeHHOCTh. MarHutHas IpoOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesuia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETTU IEPEMEHHOro Toka. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOLIHOCTB,
BBlJIEIIsI€Mas B LIENIU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE KoneOanus. ['apMOHUUECcKHe, 3aTyXaolHe U BRIHYKIeHHbIe Koiebanus. [lonaTue o pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJIH.

Paznen 4. OnTuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMHA.
Tonxkwue nun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus ceeta. Meros! HabmroneHns naTepdepeHnnu ceera. Pacuer
uaTepdepernun B onbite FOHTa. MIHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HayKe U TEXHHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH 1 noasipu3oBaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomnenue. Ilpusma Hukons. Iongapouns! u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMeHTBI JIEKTPOHHOM TeOpHH aucnepcuu ceera. [lornomenue (adbcopOius) ceera. 3akoH Byrepa.

Tema 4.2. KBanrtoBas ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpimana.
Pacnipenenenue sHeprum B crieKTpe aOCOMIOTHO YEpHOro Tena. 3akoH cMelleHus Buna. @opmyna Penes-JxuHca.

SIenenue pororddexra. BHemumit pororpdekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHENTHETo (oTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel JleOenena. Jazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 5. AToMHas u siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

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

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOTHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOITHOBOTO JyaJli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynartst bopa. BopoBckast Teopust atomMa BOZOpO/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KBanrtossle uncna. CriuH 31ekTpoHa. CiuHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnipenenenue 31eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3znu. [ornomieHne, CHOHTaHHOE U BBIHYXKJEHHOE n3nydenue. ITonatie 06 ontuueckux
KBAaHTOBBIX r'eHepaTopax (1azepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe uncia. Jleekt Maccsl u
SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATUE O CBOMCTBAX U MPUPOJE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
U3Ty4eHHE U ero BUJIBL. 3aKOH PaJlMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH U IPOUCXOXKIEHHE anb(a, OeTa - U raMMa-H3IIydeHus




aTOMHBIX sifiep.IloHsATHE O AAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOAKTUBHOCTD. JlelieHHe TSKENbIX sSAep.
LlenHas peakuns nenenus. IlousTue o suepHo sHepreTke. Peakiys cuHTe3a aTOMHBIX siep. [Ipobnema ynpapisieMbIx
TEPMOSACPHBIX PeakIyii. DIeMeHTapHbIe YacThIBl. VX Kiraccnpukamus.

6. POHJ OLIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padboT
BeImosHeHHe caMOCTOSTENBHBIX paboOT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npenycmoTpeHo ydaeGHBIM IIIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

OIIK-2: CnocobeH mpUMEeHSTh eCTECTBeHHOHAYYHbIE U OOICHHKEHEPHbIC 3HAHUS, aHATUTHIECKUE METOBI B IIPO(ECCHOHANBHOM
JeSTENbHOCTH

2 cemecTp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH KOpaOiIs BOSHUKAIOT KoJIeOaHus kopiyca. Kakue BHeIHIE 1 BHYTpeHHHE (paKTOPHI MOTYT
BJIMATH HAa aMIUTUTYLY U 9aCTOTY 3TUX KOJeOaHUit?

OrtBer:

Konebanus kopmyca Kopabist BOSHUKAIOT M3-3a BO3JCHCTBUS BHEITHUX CHJI, TAKMX KaK MOPCKHE BOJHBI, BETEpP W TCUCHHS.
BryTpennue ¢haxTopsl, BKI0Yast KOHCTPYKIHIO KOPITyca, paclipeelIeHie Harpy3Ki 1 paboTy MeXaHU3MOB, TaKXKe UTPAIOT POIIb.
BHelHre CUITbl 3aCTaBISIIOT KOpaOib K0JIe0aThCsl B BEPTUKAIBHOM U TOPU30HTAIBHOM HAMPABICHHSX, YTO CO3/1acT AUHAMHUYCCKHE
Harpy3Kd. AMIUIATY/Ia M 9aCTOTa KOJIeOaHHU 3aBHUCAT OT pasmMepa 1 (opMBI Kopaliist, NIyOWHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHHS BOJIHOH ITOBEPXHOCTH.

Bompoc No2

OOBsIcHUTE, KaK OCYIIECTBIIICTCS YIIPaBICHHE CYHOM B YCIIOBHSAX OTPaHNIECHHONW BHIMMOCTH. Kakne TeXHOIOTHH M HHCTPYMEHTHI
HNPUMEHSIOTCS JUI 00ecTIedeH st 0e30IIaCHOCTH ITaBaHUs ?

OrtserT:

VYipaBieHue CyaHOM B YCIIOBUSX OIPaHMYEHHOH BUANMOCTH TPEOyeT HCIOJIb30BaHMS CIICIUAIbHBIX HABUTAIIMOHHBIX
MHCTPYMEHTOB M TeXHOJIOTHH. Pajap mo3BosnseT 0OHapyKUBaTh NPETATCTBHA U IPYTHE CYZIa, IXOJIOTHI 00ECIICUHBAIOT OMIpeIeNICHNIe
riryOuHs! U penbeda nHa, a GPS-cucTeMbl Ipe1ocTaBIsIOT TOUHYI0 HH()OPMAIIHIO O MECTOMONOXKEHUH. ABTOMAaTH3UPOBAHHEIE
CHCTEMBI YIIPABJICHUS IOMOTAIOT MOJIEPKUBATh Kypc M M30eraTh CTOJIKHOBEHUH. Bee 3TH cpesicTBa NOBBINIAIOT 0€30MacHOCTh
TUTABaHUSA 1 MUHAMHU3HPYIOT PUCKH aBAPUHHBIX CHTYAITHH.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPAaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3akoH onuchIBaeT ABMKEHUE TeNa MO BO3ACHCTBHEM BHEUTHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs YHEPTUU

ITpaBunbHBI 0TBET: b) Bropoii 3akon HeroToHa

Bompoc Ne4

Kakoii npubop ncnons3yercst A1 U3MEpEeHHst CKOPOCTH 3ByKa B Boje?
a) 'mpponoxaTop

b) Oxomnot

¢) Conorpad

d) JaTumk naBrneHus

IMpaBunsHEIT oTBeT: a) ['MaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bompoc Ne5

Kakue ¢axTopbl BIUSIOT HAa CTAOUIBHOCTD CyHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO GOpTa

d) I'nybuna ocagaku




IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxkue ycTpoiicTBa HCTIONB3YIOTCS IS H3MEPEHHUS TapaMeTPOB MOPCKOH Cpeibl?
a) TepmomeTpbl

b) latuuku conéHoOCTH

c) PIIC

d) CryTHUKOBBIE TPUEMHHUKH

ITpaBubHBIE OTBETHL: &, b, ¢, d

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEA0BATCILHOCTH

Bompoc No7

YcraHoBuUTE PABUIIBHYIO MOCIEA0BATEIBHOCTD 3TANIOB JBMKEHUS CyJJHA B IITOPMOBBIX YCIOBHUSAX:
1. Or1eHKa MOTOAHBIX YCIOBHH.

2. [NpunsaTHe Mep Mo oOecreYeHHI0 OE30MACHOCTH IKHIIAXKA U TPy3a.

3. YcTaHOBKa MapycHOro BOOPYXKEHHS! WM BKIIIOUEHHUE JIBUTATElEeH.

4, Hab6nronenne 3a n3MEHEHUSIMU TTOTOBL.

IIpaBusibHas MoCHEAOBAaTENBHOCTD: | — 3 — 2 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD 3TAIOB IPOBEACHNS MAHEBPOB [UIS IIBAPTOBKH CYIHA:
1. Br16op MecTa CTOSIHKH.

2. IMoaroroBka 00opymOBaHHS W KOMAHBL.

3. INonxon x mpuuany.

4. BbrlnosiHeHUE IBapTOBOUYHBIX ONEpaLuil.

[IpaBuiibHas mocnenoBaTeNbHOCTD: 1 — 2 — 3 — 4

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXy TUIIAMH BOJH U UX XapaKTePHCTHKAMU:

Tun BoiHbI XapakTepucTuka

a) [Tonepeunsie 1) Konebanns yacTui NepHeHANKYISIPHO HANPABICHUIO PacIpOCTPAHEHHS
b) IIpomonsHbIe 2) Konebanus 9acTuIl BXOJIb HAPaBICHUS PACIPOCTPAHCHHS
c¢) Crostane 3) O6pa3yroTcst IpyU HANOKEHUH JBYX BCTPEUHBIX BOIH

d) Yopyrue 4) Tlepenator 3Hepru0 6e3 MepeHoca BelecTBa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c) —3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXTY (PH3HMUCCKIMHU BETMYMHAMH U HX SIHHUATIAMH U3MEpEHUs B MEeKTyHAPOIHOM CUCTEME CIHUIT
(CN):

dusznyeckad BeIuUnHA Enununa uzmepenus
a) Cuna 1) HeroTon

b) Pabora 2) Ixoymb

¢) MomHocTtb 3) Barr

d) Dueprus 4) JIxoynb

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0BscHUTE, KaK MMOJIIPH3ALINS CBETa MMPHUMEHSETCS B CYJIOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUuaMMOCTH. Kakne
MPEeNMYILIECTBa AAET HUCIOIB30BAHUE MOMSPU3ALUOHHBIX (UIBTPOB?

OrtBeT:

[Monsipu3arus cBeTa UCHONB3YeTCs ISl YMEHBIICHHS OJTUKOB W YIYYIICHUS BUIAMOCTH B YCIIOBHSX SPKOW COJTHEYHOH 3aCBETKHU HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10IApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJIOKUPYS OCTABHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJIMKOB. TO OCOOEHHO MOJIE3HO ISl MOPSKOB, TTO3BOJISISI BUIETh OOBEKTHI HA TOPU3OHTE WM B BoJie Oosiee 4ETKO.




Tonsipu3zaTopsl TakKe MOMOTAIOT PAa3INyYaTh BETa U KOHTPACTHOCTb OOBEKTOB, yiTydllasi 001ee BOCTIPUIATHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OO0BbscHHUTE, KaK IPOUCXOIUT JeNICHHE SAEP YpaHa B sIEPHBIX peakTopax. Kakue Mepbl IpUHUMAIOTCS U1l KOHTPOJIS LIETTHOM
peaKkluu U MPeAOTBPALECHHUS aBApUIHBIX CUTYallUi?

OrtBer:

Jlenenue siaep ypaHa IPOUCXOAUT ITyTEM 3aXBaTa HEHTPOHOB sSAPaMH ypaHa-235, 4To MPUBOAUT K UX PacIIEIUICHHIO Ha ABa Ooiee
NETKUX SApa ¥ BEICBOOOXKICHUIO SHEPTUH. B pe3ynabTaTe peakiuu TakKe BBIACTSIIOTCS HOBbIC HEHTPOHBI, CITIOCOOHBIC BHI3BATH
JanpHelmee aeneHue. Js KOHTPOIIS EMHON PeaKIny UCITOMB3YIOTCS YITPABIISIOIINE CTEPHKHH, TTOTIIONIAIONIIE H30BITOK
HEUTPOHOB, a TAK)KE CUCTEMBI OXJIAXKICHHS, TIPEIOTBPAILAIOIINE ITEPETPEB peakTopa. JJomoIHuTeIbHbIE MEPEI 0€30MTaCHOCTH
BKJIIOYAIOT Pe3ePBHbIE UCTOUHUKH JEKTPOIIUTAHUS U 3aLIUTHBIE Oapbepsl sl CAeP>KUBAaHUS PaJUOAKTUBHBIX BEILIECTB.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUJIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit tin u3mydeHns oOpa3yercst IpH aHHUTHILIIAH Tapsl 3J1eKTPOH-TIO3UTPOH?
a) Anbsda-u3irydeHne

b) bera-uznyuenue

¢) l'amma-n3mydenue

d) UudpakpacHoe n3irydeHne

IIpaBunbHbIA O0TBeT: ¢) ["aMMma-u3rydeHne

Bompoc Ned

Kakoil MeTo ucnonb3yercs A ONpeAeIeHUs CTPYKTYPbl KPUCTAIII0B?
a) PentrenoBckas qudpakius

b) DiekTpoHHAs MUKPOCKOTIHS

¢) Macc-criekTpoMeTpus

d) Kanopumerpust

ITpaBubHBIA OTBET: a) PeHTreHOBCKAs TU(PPAKIUS

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc Ne5

Kakue MeToIsI HCHIONB3YIOTCS AT 0OHAPYKECHHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) l'ammMa-criekTpomeTpus

b) leTekTopbl HOHU3UPYIOLIETO H3ITyICHHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHAsE MUKPOCKOIIHUS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCHIONB3YIOTCS AL HCCIEIOBAHUS ONTHYECKUX CBOIICTB MaTepHanon?
a) CriektpodoTomMeTp

b) [Momspumerp

c) Peppaxkromerp

d) Kanubparop

I[paBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAHOBJICHHC OCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD ATAIIOB IIPOLIECcca SIEPHOTO CHHTE3A:
I. OO6pa3zoBaHue renusl.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BrIcBOOOXKICHNE YHEPIHH.

4. DopMHPOBaHHE HOBOIl MaTepUH.

[IpaBuiibHas TTOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bompoc Ne8

YcTaHoBHTe NPaBUIBHYIO TOCIEI0BATENBHOCTD LIATOB TP MPOBEICHUN IKCIIEPUMEHTA M0 MHTEPPEPEHIINHU CBETa:
1. HaGmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHBL

2. VYcTaHOBKAa UCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcTaHoBKa 9KpaHa Al HaOMIOACHUST HHTEP(EPEHIIUH.

4. PerynupoBaHue paccTOSHUS MEXIY UCTOUHHKOM CBETa M DKPAHOM.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 4 — 3 — 1

Bonpocsl Ha yCTaHOBIEHHUE COOTBETCTBUS




Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy (GU3HUSCKUMH SBICHUSIME U X PUMEHEHHEM B TEXHUKE:
duznyeckoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®oroadp ekt 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlasepbl

¢) MarautHoe none  3) Kommacs!

d) DnexTpoMarHuTHAS MHIYKIS 4) T'eneparnys 3I€KTPOIHEPTUU

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) — 2)

c) —3)

d)—4)

Bomnpoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY (PU3HIECKUMHU SIBJICHHAMH B OIITHKE U UX ONHUCAHUEM:
duzndeckoe SBICHHE Onucanne

a) dudpaxuus 1) Pa3znoxeHne cBeTa Ha CIIEKTpPaJIHBIC IIBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKAECHUH Uepe3 Mperpamy
¢) Jducnepcus 3) 3MeHeHMe HalpaBICHHs CBETA IIPU MEPEXOJE U3 OAHOM Cpelbl B IPYTYIO

d) Unrepdepentust  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBuIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CiocobeH mpoBOIUTE H3MEPEHHS 1 HaOmoaeHNs, 00pabaThIBaTh U MIPEACTABIATE SKCICPHUMEHTAIBHEIC JaHHbIC

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OnummuTe mporece u3MepeHns KodQGUITEHTa TPEHNS CKOIBKCHNSA MEX Iy ABYMS MOBEPXHOCTAMH. Kakue mapaMeTpsl HEOOXOIMO
KOHTPOJINPOBATH NPH POBEJCHUN SKCIIEPHUMEHTA?

OrtserT:

Jns m3meperns KoddduImeHTa TpeHUs CKOIBKEHNS MEXIY ABYMS ITOBEPXHOCTMH OOBIMHO HCIIONIB3YEeTCSI METO HAKJIOHA
wiockocTd. OUH U3 00BEKTOB ITOMEMIAeTCs Ha HAKIIOHHYIO IIIOCKOCTh, U TIOCTETIEHHO YBEIMUUBACTCS YO HAKJIOHA JO MOMEHTa
Havasa ckoibxeHus. KoadduimeHT TpeHns paccuuThIBACTCS KaK TAaHI'€HC YIila HaKJIOHA. BakHO KOHTPOJIMPOBATH YHCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHUIIOKEHHS HarPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OOBbsiCHUTE, KaK U3MEPUTh CKOPOCTh PACIPOCTPAHEHNS 3ByKOBBIX BOJIH B cpejie. Kakue MeToibl HCIIONIb3yI0TCs ISl 9TOTO U KaKue
(haKTOPBI HYXKHO YUUTHIBATH?

Ortser:

CKOpOCTh PaCIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSAETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
HPOXOXKJICHHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMsI TOUKaMH. VICIIONB3yI0TCS yIbTPa3ByKOBBIE JATYMKU MIIM MUKPO(OHBL. BaxkHO
YIUTHIBATh TEMIIEPATYPY CPEbI, BIQXKHOCTD M HAJMYHE TPETISATCTBHIH, KOTOPBIE MOTYT MOBIUATH HAa PACIIPOCTPAHCHUE 3BYKa.

3aKprTbIe BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEa 0] BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs YHEPTUU

IIpaBunbHsI 0TBET: b) Bropoii 3akon HeroToHa

Bompoc Ne4

Kakoii npubop ncnons3yercst A1 M3MEpEeHHst CKOPOCTH 3ByKa B Boje?
a) 'mpponoxaTop

b) Oxomnot

c¢) Conorpad

d) JaTumk naBineHus

IMpaBunsHEIT oTBeT: a) ['MaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5
Kakue paxTopsl BIUSIOT HAa cTaOUIBHOCTD Cy/IHA Ha Boje?




a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBoHOTO G0pTa
d) 'mybuna ocaaku
IIpaBusibHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS ISl M3MEPEHHST MarHUTHOTO 1101517
a) Kommac

b) Maraurometp

c¢) laneBanOMETP

d) Karymika "HAYKTUBHOCTH

ITpaBunbHbIC OTBETHI: b, d

BOHpOCLI Ha YCTAHOBJICHUC MOCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIAr0B IPH MIPOBEACHUH SKCIICPUMEHTA T10 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IYXE:
I. [MonkroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. H3mepeHne BpeMEHHU MPOXOKACHUS 3BYKa MEXLy MUKPO(OHAMH.

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

4. Hacrpoiika paccTossHHI MeXay MHKPO(OHAMH.

[IpaBuiibHas IOCTEIOBATENBHOCTD: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENFHOCTD [IIATOB NP HACTPOKE JIa3epHOT0 AalbHOMEpPa IS U3MEPEHUS PACCTOSHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INonxiroueHne UCTOYHNKA ITHTaHUS.

3. Hacrpolika nepenaroero asepa.

4. W3mepenue paccTosHUS.

[IpaBuiibHas ocIeN0BaTENBHOCTD: 2 — 3 — 1 — 4
Bomnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy GU3NUECKUMH SIBICHUSMH U PUOOPAMH, UCTIONIE3YEMBIMH ISl UX U3YUECHUS:
du3ndecKoe sIBICHUE TIpubop

a) DnekrpuuectBo 1) AMmepmerp

b) Marsetusm 2) Kommnac

¢) Onrtuyeckue 3PPeKTo 3) CnexTtpometp
d) PannoaktiBHOCTE 4) I'eirepoBCKHI CUETUHK
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMA H3MEpeHHs B MexXTyHapOTHOH CHCTEMe eAMHHMIT
(CH):

®dusznueckast BeINYUHA Enunnna namepenus
a) Cuma 1) Hetoton

b) Pabora 2) Ixoyms

¢) MomHoCTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsCHUTE, KaK MPOUCXOIUT MPEIOMIICHUE CBETa HA TPAHUIIC JBYX CPEJI C pa3HBIMU MOKa3aTensMu peiomiteHus. Kakue gakropsr
BIIHSIOT HA YrOJ MPETOMIICHHS?

OtBer:




IIpenomieHue cBeTa MPOUCXOIUT, KOTAA CBET NEPEXOAUT U3 OJHOU CPebl B APYIYIO € Pa3IMYHBIM [10KA3aTEIEM IIPEIOMIICHUS.
Yron npenomieHus onpeaenseTcs OTHOIIEHUEM CHHYCOB YIJIOB MaJeHUs U MPeIoMIIeHuUs, cornacHo 3akoHy CHemna-/lekapra. Ha
YToJI MPENOMIICHHS BIHMAIOT IIOKa3aTeNN MIPEJIOMIICHUS 00EUX CpeJl, yroil HaJeHNs CBETa U JUTHHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOIHT (poT03(h(PeKT U Kakue (PaKkTOphI BIUSIIOT Ha €ro MHTEHCUBHOCTH. Kakue MaTepraibl Hanboiee

3¢ deKkTHBHO TeMOHCTPHUPYIOT PoTod3hDeKT?

OrtBer:

DoT0o3(hheKT — 3TO SIBJICHUE, IPH KOTOPOM CBET BHIOWBAET JIEKTPOHBI M3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTod(hdekra
3aBHCHT OT YaCTOTHI CBETA, €r0 MHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOH BEIXOAA 3JIEKTPOHA, TaKHe
KaK [IeJIOYHbIe METaJUTbI, Hanbosee d3PPEKTHBHO MPOSBISIOT POTOIPEKT.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii npubop ncrons3yercst A1 U3MEPEHUs JUIMHbI BOJIHBI CBETa?
a) CriektpomeTp

b) ®orometp

¢) UnTepdpepomerp

d) Mukpockon

IIpaBunbHENA oTBeT: a) CriekTpoMeTp

Bompoc Ned4

Kaxoit anmeMeHT neprnoandeckoii TaOIHIBI IMeeT HanOoJIbIliee KOJTHIECTBO IPOTOHOB B sipe?
a) Ypax

b) [Inyronuit

¢) Panuit

d) Kammgopanit

IIpaBunbHBINA OTBET: a) YpaH

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakne MeTombl HCHIONIB3YIOTCS JUIsl OOHAPYKEHUS PAMOAKTUBHBIX HCTOYHUKOB?
a) l'amMa-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopeciieHTHbIN aHaIn3

d) DnexkTpoHHass MUKPOCKOIIHUS

IIpaBunbHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxkue npruOops! HCIIONTB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOMCTB MaTepHAIOB?
a) CnextpodoTomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

Y cTaHOBHTE MPAaBHIIBHYIO MOCIEIOBATEILHOCTH ITAMOB MPOIEcca SASPHOTO CHHTE3a:
5. OO0pa3zoBaHue renmsl.

6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BBICBOOOXKICHHE SHEPTHUH.

8. dopMupoBaHrue HOBOM MaTepUH.

IIpaBusnbHas mocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD IIAr0B IPH MIPOBEACHUH SKCIICPIMEHTA 110 HHTEP(EPEHINH CBETA!
5. Habnronenue u peructpanusi HHTEpPEpEeHINOHHON KapTHUHBL.

6. VYcTaHOBKa MCTOYHHKA KOTEPEHTHOTO CBETA.

7. VYcraHOBKa 3KpaHa JuId HaOOAEeHUS HHTEeP(EpeHIIHN.

8. PerymupoBaHue pacCTOSHUS MEXIY MCTOUHHKOM CBETa U SKPAHOM.

[TpaBuiibHAs TTOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS




Bompoc Ne9

Y CTaHOBUTE COOTBETCTBHUE MCXKIY Q)HSHQCCKI/IMI/I SABJICHUAMU U UX IPUMCHCHHUEM B TEXHUKE:

dusnyeckoe sIBIIEHHUE

HpI/IMCHeHI/IC B TCXHHKEC

a) ®ororp ekt 1) Conneunsle Gatapeu

b) Anepusiit cuntes 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DnexTpomMarHuTHAS HHIYKITHS

IIpaBUIBHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMU SIBICHHSIMH B ONTHKE U UX OMHCAHUECM:
dusnueckoe sBICHUE Onucanne

a) Audpaxums 1) Pa3nokeHne cBeTa Ha CIIEKTpaJIbHEBIC IIBETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUH depe3 Mperpamy

¢) ducnepcus 3) V3mMeHeHHne HanpaBleHHUs CBETa MPU Mepexoie U3 OJHOU Cpelbl B APYTYIO

4) T'enepamnys 37I€KTPOIHEPTUU

d) NnTepdepenuns  4) [lepekpriTHE CBETOBBIX BOJH, IMIPUBOISIICE K YCHICHUIO HIIH OCITA0JICHUI0 HHTCHCHBHOCTH CBETa

IIpaBuIbHOE COOTBETCTBUE:
a) —2)
b) — 3)
c)—1)
d)—4)

6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

MertoauKa OLICHKH 3K3aMeHa MO JUCIIUIIIINHE
Teopernueckas yacTb 3K3aMeHa 110 JUCUUILIMHE NPEICTABIAET cO00IT KOMIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -

TCPMHUHBI, OIPCACIICHUSA, 3aKOHBI.

B pamkax TeopeTHuecKoi 9acT 00yJaromuiics, Ut KaKA0To 3a1aHus, (GOpMyIHpYeT NPABIIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amaHue

CUUTACTCA HCBBIIIOJTHCHHBIM.

ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTABIISIET 3a1a4ll, HAIPABJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTU MPAKTHUECKOIO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.
OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETUUECKOH M MPAKTUYECKON yacTeil B COOTBETCTBUH C
NPHBEICHHBIMU HIDKE TPEOOBAHUSAMH.

5 (oTIM4HO) >85
4 (xopot11o) 75+84

Bce 3amanus BBINONHEHB B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommOoK.
Bce 3aaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B 00BEME JOCTATOYHOM [T OOIIEro

(byHKHI/IOHI/IPOBaHI/ISI CHCTCEMBI WJIHU BBIITOJIHCHO ABa 3aaHHA B COOTBETCTBHUH C Tpe6OBaHI/I$IMI/I, B IIOJIHOM 00BbeMe U 0e3 OImMOOoK.

3 (YAOBJIETBOPHUTEIIBHO)

50+74

JIOCTAaTOYHOM JJIs1 001ero PyHKIMOHUPOBAHUS CUCTEMBI

2 (HEeyIOBJIECTBOPUTEIHHO)

<50

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HWToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIeH JacTu. B CIOpHBIX cioydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIIOIINE BOIIPOCHI M aBATh AONOJIHUTEIIbHBIC IPAKTUUCCKUE 3a/[aHUS.

MeTtoanka OIeHKH 3a4eTa 10 JUCHUIUINHE
3a4er 1o AUCIMIUIMHE BHICTABIISCTCS [0 PE3y/IbTaTaM CHCTEMAaTHYSCKOM pabOThI CTYACHTA B TCUCHHUE CEMECTpa.
Meroauka OIeHKH 1abOpaTOPHBIX paboT
CTyIeHT TOJKEH BBITIOTHHUTH M 3allIUTUTH BCE TA0OPaTOPHBIE PabOThI, IPETYCMOTPEHHBIE ITPOTPaMMON TACITHITIHHBL.

JlabopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOIIPOCOB, IIPHBEICHHBIX B KOHIIE K0 PaOOTHI B TJAOOPATOPHOM MPAKTHKYME, a TAK)KE BHITOJIHEHHS TECTOBBIX 3aIaHUH 10 TEMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaATEICH.

BrimmoaneHo He MeHee ABYX 3a)IaHHﬁ B COOTBCTCTBUHU C TpeGOBaHI/I}IMI/I, B 00BEME

Brmmoaaeno menee ABYX 3aJaHUl B COOTBETCTBHH C TpC6OBaHI/I$[MI/I, B 00BeMe

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

3arnaBue

I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 | Tpodpumona Taucus
HBanoBHa

Kypc ¢usuku: yaed. mocodue 11t HHKEHEp.-TEXH. CIEL. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnagucias
HBanoBuu,
IIporononosa Huna
ITaBnoBHA

Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE

Hosocubupck: CI'YBT,
2016




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

Tpoiakuna E. T.

Ousnka: cOOpHUK 3a1a4

Hosocubupck: CI'YBT,
2017

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

SIpocnasuesa

®dwuznka: yued. mocodbne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnangucias
WBanouy, TpeiHKHHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hU3UKE: MPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauii
T'eopruesny, SIxoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukxomnaesuu

JIabopaTOpHBII MPaKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTUKH W (HU3KUKH
aToma - ydeOHas aymIuTOpHs I

AynuropHast nocka; Kommuekt yueOHOW Mebenu; JlaGopaTopHble ycTaHOBKH: OTmpeneieHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS KXHIKOCTEH ¢

IIPOBEIEHUS 1mabopaTOpHBIX | ToMomIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa INPH  HOMOIIU

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

YuebHas ayAUTOPHS i | AyoutopHast nocka; Komrutekt ydueGHON Mebenu; MynbTuMennitHoe o0OpYIOBaHUE: MPOEKTOP

MPOBECHUS 3aHATHA | (CTalMOHAPHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kommmexkt ydueGHOM Mmebenm; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

JJIEKTPHUYECTBA - y4yeOHas | CTeHI «3aKOHbI MOCTOSHHOTO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 HPOBEAEHHS | FOPU3OHTAIBHOW COCTaBNAOMIEN MarHuTHOro mnois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3AHATHI

CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONIICHHS — TEIDIOEMKOCTEH, 2  MIT.;
JlabopaTopHoe oOopynoBanue: Habop a3JeKkTpom3MepuTeNbHBIX mpuOOpoB, 2 1wT.; Habop
000py/IOBAHMS JIJISI BRIYMCIICHHSI TOTPEITHOCTEH H3MEPEHUH, 6 MIT.

[Tomemenne i | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer' w
CaMOCTOSITENIbHOM paboThl | 00ecreunBaOIIMX  AOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-0Opa30BaTeNbHYIO  Cpemy
00y4Jaronuxcst YHuBepcureTa.

VYueOHas ayAUTOPUS Juts | AynuropHas nocka; KoMruiekT yaeOHoi Mebern

MIPOBENCHUS 3aHATHH

IPAaKTUYECKUX 3aHATHH




