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pabora
Uroro ayn. 24 124 |24 |24
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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

I'eorpadms cynoxoncTsa

2.13

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MaTE€PUAIIOB

2.14

HaueprartensHasi reoMeTpHs U MHXKEHEpHAs Tpaduka

2.2

JMCUMIVIMHBI U IPAKTUKH, 1151 KOTOPHIX 0CBOEHHE JAHHOI JHCIHMIIMHBI (MOAY/I51) HEOOX0AUMO KaK
NpealecTBYyIomee:

221

rPIZ[pOMeTCOpOJ'IOFI/I‘IeCKOC obecrnieueHUe CYAOBOXICHUA

222

MareMaTu4ecKrue OCHOBBI CYAOBOXIACHUA

223

OO01was 21eKTPOTEXHUKA U DIIEKTPOHUKA

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIIUITJINHBI

(MOJYJIS)

OIIK-2: Cnioco0eH NpUMEHATH €CTeCTBEHHOHAYYHbIE U 001IleHHKeHEPHbIe 3HAHUS, aHAJIUTHYECKHE MEeTO/bI B
npogeccHOHAIBLHOMN AeATeTbHOCTH

OIIK-2.1

: [IpumenseT pyHIaMEHTaIbHBIE MATEMAaTHYECKIE, €CTECTBCHHOHAYYHBIE U OOIIEHHXECHEPHBIE 3HAHUS B
npoecCHOHANIBHON e TeIbHOCTH

| OIIK-3: CniocoGeH NpoBOAMTH U3MepeHUs U Hal/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIEPHMEHTAJbHbIE IaHHbIE

OIIK-3.1

: Mcnionb3yeT OCHOBHBIE METO/IBI U CPEJICTBA MPOBEIEHHS IKCIIEPUMEHTATBHBIX HCCIE0BAHHMN, CHCTEMbI CTAHIaPTH3AIMH
U cepTUUKAITUH

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3uaTs:
3.1.1| - ¢usndeckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC MTOHATHS, 3aKOHBI M MOJICITH MEXaHUKH, DIICKTPHYCCTBA M MarHETU3Ma, KOJICOAHHH M BOJH, KBAHTOBO
(U3UKH, MOJIEKYITSIPHON (M3UKH U TEPMOIMHAMUKH, OTITUKH, AaTOMHOU M SIEPHON (DU3UKH;
3.1.3 |- METOIBI TEOPETHYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pr3HKe.
3.2 | Ymerh:
3.2.1 | ucrionp30BaTh (PU3MYECKUE 3aKOHBI IIPH aHAJIM3E M PEIICHHH IIPOOIeM PO eCcCHOHATBHON e TENbHOCTH
3.3 | Baagerb:
3.3.1 | meToamMu poBeeHNS (PU3NIECKUX NU3MEPEHNUIT, METOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEH IIPH MPOBEACHUN
(U3NUECKOro FIKCIePUMEHTA.
4. CTPYKTYPA JTUCIHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3aesioB U TeM /BU]I 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /JIex/ 2 4 JI1.1J11.4
Cp Kunemartuka. Kunemaruka nocTynareasHOTO U BPaIaTeIbHOTO 2 16 JI1.4
JIBYDKEHVSI MATEPUAIILHON TOYKU U TBepaoro tena. /Cp/
J1a6 OnpeeneHne YCKOPEHUs CHIIBI TshKeCTH 110 crioco0y beccens. Uzyuenne 2 2 JI1.4J11.6
OCHOBHOTO 3aKOHA JTUHAMHUKHU BPAIIATEIFHOTO ABUKEHUS C TOMOIIBIO
MasTHuka O0epoexa. /J1ab/




Cp Junamuka J[MHAMUKa MOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 2 16 1.4
TEOpPEMBI 1 3aKOHBI. JINHAMMKa BpaIaTeIbHOTO JBU)KCHUS TBEPAOTO
tena. PaboTa u sHeprus B Mmexanuke. /Cp/

Cp MexaHnnueckue KoeOaHus 1 BOIHBI. ['apMOHUYeCKHe KOJIeOaHH . 2 10 JI1.4 J11.6
3aryxaromue konebanus. Cnoxxenue xonebanuit /Cp/

Paszmen | Pa3ngen 2. OcHOBBI MoJIeKkyIsIpHOIT pU3UKH

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

Cp MonekynsapHo-kuHeTHYecKast Teopuss OCHOBHOE ypaBHEHHUE 2 14 1.4
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH HICATBHOTO ra3a. JJIeMEHTHI
craructuku MakcBesuia u bonbimana. /Cp/

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

Cp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 U BTOPOT0 HAYall 2 14 1.4
TepMoauHaMuKH. TeruioBsie Mamusl /Cp/

Paznen | Pa3zmen 3. DuekTpoMarHeTusm

Jlex DnekTpocTaTuka. DineKTpoauHaMuka. /Jlex/ 2 2 JIL.1J11.4

Cp DnekTpocraTrueckoe nosie. HanpsbkeHHocTh 1 noteHuan. [puanumn 2 20 JI1.4
cyneprosuin. [Ipumenenne TeopeMsl ["aycca s pacdyera
UIEKTPUUECKUX MONIEH. DIIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA U
IUIOCKOTO KOHJEHCATOpa. DHEPrHys 3JIeKTpocTaTndeckoro mois /Cp/

Cp Onexrpoaunamuka. [ocrosuneiit Tok. 3akonsl Oma. K.II. /1. uctounuka 2 20 JI1.4
noctostnaoro Toxka /Cp/

Jlex MarnuToctaTika. MarautHas nHAyKnus. Teopus Makcsemna /JIex/ 2 2

Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 14 JI1.4

Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4yacTul] B MarHuTHOM mone /Cp/

Jlab OmnpepeneHre ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHOCTH 2 2 1.4
MarHutHoro moist 3emun. /J1a6/

Cp Marnutnas uaaykuus. Teopus Makcgemia. SIBjieHHe 31eKTpOMarHuTHOM 2 14 JI1.4
naaykund. CamonHaykuua. MTHAYKTUBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MBbIKaHuUs dJeKTpHUecKoi renu. KonebdarenbHbIl KOHTYD.
DrekTpoMaruHuTHbIe Konebanus /Cp/

Paznen | Pasmen 4. OnTHka

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

Cp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4
Unrepdepennns n mudpaxmms ceeta. [lomsapuzanus ceera /Cp/

J1a6 Onpenenenue riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHre 2 2 JI1.2 J11.4
JUTMHBI BOJTHBI U3ITy4eHUS Jla3epa MpHu MOMOIIN AU(PaKIHOHHON
pemetku. /J1ab/

Cp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO M3NydeHus u Gotoaddekra /Cp/ 2 20 J1.4

JIab OmnpenieneHue TeMIepaTypbl pacKaJeHHOT'O TeJla ONTHUYECKUM 2 2 JI1.2 J11.4
MeTojioM. /JI1a6/

Paznen | Paspen S. Atomuast u sinepHas pusuka

Jlex Crpoenue aroma. Snepuas ¢pusuka /Jlex/ 2 2 JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBBIE CBOMCTBA 2 14 JI1.4
qactut /Cp/
Cp SAnepHas ¢u3uxa 3aKoH paJIH0aKTHBHOTO pacmaia. SxepHsie 2 14 JI1.4 JI1.5
peakiuu /Cp/
UKP Texyumit koutpons /UKP/ 2 4 JIT.1JI1.3
J1.4

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Pa3nen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTH! kKMHEeMaTHKU. Mojenu B MexaHuke. Cuctema orcueTa. [TocTynatensHoe ABMKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK TPOU3BOIHBIE Pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE yeKopeHns. Kiaccnukamus BUIOB ABMKEHHS.

Tewma 1.2. lunamuka

Tpu 3akona nuHamuku HetotoHa. IToHATHS Macchl ¥ CHIIBbl. BUbI CHII B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHus. MMmynbc Tena.
Wmnynec cunbl. BHemHue 1 BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUs] UMITYJIbCca MEXaHW4ecKoil cucteMsl. LleHnTp Macc (LeHTp
WHEPIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHOM U epeMEHHO# cuiTbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBINH HHTErpaj. MOIIHOCTE. DHEPrHsl Kak




YHUBEpCaAJIbHAs Mepa Pa3MUUHBIX (popM ABMKEHUS U B3auMoeicTBUs. KuHeTnueckas JHEprusl MEXaHUIeCKON CUCTEMBI. 3aKOH
COXpaHCHHSI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OTHOPOIHOCTHIO BpEMEHH. Y ap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT WHEPLIUU TBEPIOTO Tela OTHOCUTENBHO ocu. [Ipumeps! ero BeruncneHus. Teopema lteitnepa. MomeHT cusibl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpAIIATeILHOTO IBMYKEHUS TBEPIOTO TeJla OTHOCHTENBHO HEMOABIKHON OCH. 3aKOH COXpaHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnyanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EAuHuIb! n3mMepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuu U cneAacTBus U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoadpuueHT BI3KOCTH U METOJIBI €T0 ONpPECTICHHUS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYECKUi 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUsl rapMOHHYECKUX KoieOanuil. Clo)KeHUE TapMOHUYECKHUX KOJIeOaHHIH OTHOTO
HaIpaBJeHUs U OJMHAKOBOI yacToThl. buenue.

CrnoxeHus B3aUMHO MEPIEHANKYISPHBIX Konebanuid. Purypsl Jluccaxy. 3aTyxaronye U BEIHYKASHHBIE KoneOaHus. PesoHaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoapHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHe TUTOCKOH Oeryiei BoHbI. [IJTHHAa BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. OcHOBBI MOJIEKYIAPHON (PU3UKH

Tema 2.1. MonekynspHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipe/ielIeHHs: MOJIEKYIT HIECaIbHOTO I'a3a 110 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipeeeH s YacTUI] BO BHEIITHEM MTOTEHIINAIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsitHOe o6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HpioToHa.

Tewma 2.2. TepMoanHaMuka

Buytpernsis sHeprust. Yucio creneHeit cBoO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPEACTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UEAIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporneccaM. AnuabaTHbIi mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie n HeoOpaTuMmble mponecchl. [nkin KapHo u ero k.I1.a. [utd uaeansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3aUMOeHCTBHA. DD PEKTUBHBIN TMaMeTp MOJIeKyll. Y paBHeHHe Ban-znep-
Baannca. ®azoBbie nepexonnt 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U YKUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadunBaHKe. KanuispHele ssBICHUS.

Paznen 3. DnexkrpoMarueTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anexTpuyeckux nonei. [pumep pacuera HanmpsXKEHHOCTH OIS, CO3AaBacMoil cucTeMol 3apsa0oB. [IoTOk BEKTOpa HaNPSKEHHOCTH
anexkTpudeckoro noiysa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOoro mojs Mo IMepeMeNIeHuto 3apsiaa. LIupKymsinus BeKTopa HanpskeHHOCTH. [loTeHIManbsHbIi XxapakTep
ANIEKTPOCTATUUECKOro Mosd. [ToTeHnunan 3MeKTpu4ecKoro nojist. DKBUMOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIs. DIEKTPUUECKOE 0JI€ B AUANEKTPUKaxX. TUIIBI IU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusauuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0J€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHAeHcaTOph! U uX Buabl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJekTpoctaTudeckoro noss. O0bEMHas MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoavHaMHKa

IocTosHHEBIN 21eKTpudecKui TOK. Buabsl Hocureneil 3apaaa B pa3nuuHbix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa 17151 ydacTKa U nmoaHoi nenu. CompoTuBlIeHre U MPOBOAUMOCTb IPOBOJHHUKOB, HX TeMIIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUI NPU Pa3IUYHbBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Tema 3.3 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. IIpaBuno neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM nose. [Ipunnun pa6oTs! snekrpoasurarens. 3akoH buo-Casapa-Jlannaca 1 ero npUMeHEHUE K pacueTy MarHUTHBIX
noJei (IpsIMOro U KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBUS IIapalUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBIKEHHE 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noiHoro tToka. MarHutTHoe moJjie cojieHouaa 1 Topouaa. [10ToK BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenou.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcseia

Paborta o mepeMenieHnIo NpoBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM I0Jie. DJEeKTPOMAarHUTHas MHIYKIMsA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIyKTHBHOCTH KOHTYpa. 3J1C
CcaMOMHAYKIMH. B3anMuast mHIyKknms. MarHuTHOE 1I0JIe B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamarHumaeHHOCT. MarHutHas IpoHHIaeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U




WHAYKTUBHOE) U TIOJIHOE COMPOTHBICHHS e IEPEMEHHOT0 TOKa. 3akoH Oma AJisl enu nepeMeHHOro Toka. MOIIHOCTb,
BBIJIENIsIEMAs B LIEMIH TIEPEMEHHOIO TOKA.

DJIeKTpOMarHuTHEIC KoyieOanus. ['apMOHUYecKue, 3aTyXalore U BEIHY)KICHHBIC KonieOaHws. [loHsATHE 0 pe3oHaHce.
DJeKTpOMarHUTHBIE BOJHBI M UX cBocTBa. [1Ikana aneKTpOMarHuTHBIX BOJTH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoro BHyTpeHHero orpaxkenus. CeeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. ©opMmyna muH3BL. [TocTpoeHne H300paKeHIH.

BonHoBas snekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. IIpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpagpudeckoe nccieoBaHue CTpyKTypbI
kpucTamioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcTecTBeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPAXKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdaecky akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 4.2. KBanToBas onTuka

TemnoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue horoaddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Paznen 5. AtromHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopemn aromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M MOTJIOMICHHS aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['eli3enOepra kak NposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa s cralioHapHbIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOJIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBslie uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3nydeHue. [lonsTrne 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHeprus cBs3M sapa.BzanMoneiicTBre HyKJIOHOB 1 MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
M3ITy9deHHe U ero BUABL. 3aKOH PaJHOaKTHBHOTO paclana. 3aKOHOMEPHOCTH U IIPOUCXOKACHHE anb(a, OeTa - 1 raMMa-H3TydeHU]
aToMHBIX saep.IIoHsATHe 0 AAepHBIX PeakIiIX U UX OCHOBHBIX THHAaX. McKycCTBeHHAs paJ0aKTUBHOCTG. [leTieHue TSDKeIbIX sep.
Llennas peaknus aenenus. [lonsatue o aaepHoii sHepreTuke. Peakiys cuHTe3a aToMHbIX siep. [IpobGnema ynpapiseMsIx
TEPMOSACPHBIX PeakIii. DIeMeHTapHbIe YacThIbl. VX Kiraccnpukamus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboOT
DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

OIIK-2: CiocoOeH mpuMeHSTh eCTeCTBeHHOHAYYHbIE M O0IICHHKEHEPHbIC 3HAHNS, aHATHTHYECKHE METO/IBI B ITPO(ECCHOHANBHOM
JeSTEIbHOCTU

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0bsicHUTE, TOUEMY ITPU JBI)KEHUH KOpaOiIsd BO3HUKAIOT Kosiebanus Kopiyca. Kakue BHelIHNne U BHyTpeHHHE (aKTOpBI MOTYT
BIIMATH HAa aMIUIATYY U 9aCTOTY 3THX KoJieOaHHiA?

OrtserT:

Konebanus xopmyca kopabiist BOSHUKAIOT U3-3a BO3JEHCTBUS BHEIIHUX CUJI, TAKMX KaK MOPCKUE BOJHBI, BETEP U TEUECHUSL.




Buytpennue ¢daxTopsl, BKIIOUast KOHCTPYKIUIO KOPITyca, paclipefeleHie Harpy3ku U paboTy MeXaHU3MOB, TAKXKe UTPAIOT POIIb.
BHemHue cunbl 3aCTaBIsAOT KOpabib KoIe6aThCsl B BEPTUKAILHOM U TOPU30HTAIbHOM HANlPABIEHUAX, YTO CO3/1aeT AUHAMUYECKHE
Harpy3Kd. AMIDIATY/Ia ¥ 9aCTOTa KOJIeOaHUH 3aBHUCAT OT pa3Mepa i (opMbI Kopalirst, TIyOWHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHUS BOJHOH MOBEPXHOCTH.

Bompoc No2

OOBsIcHUTE, KaK OCYIIECTBIICTCS YIIPAaBICHHE CyTHOM B YCIIOBHAX OTPaHNIEHHONW BHAMMOCTH. Kakne TeXHOIOTHH M HHCTPYMEHTHI
MPUMEHSIOTCS AJIs oOecnieueHus 6e30MacCHOCTH TUIaBaHus?

OrtBer:

YnpapieHue CyTHOM B YCIIOBUSX OTPaHMYCHHOH BUANMOCTH TPEOYeT HCIOIB30BaHMS CIICIIATbHBIX HABUTAIIMOHHBIX
MHCTPYMEHTOB U TeXHoJOrui. Pagap mo3posnser 0OHApyKUBATh NPETIATCTBHA U APYTUE CYZa, IXOJIOTHI 00ECIICUHNBAIOT OMIpeIeICHIE
ryOuHbI U penbeda nHa, a GPS-cucteMsl mpegoCcTaBsIOT TOYHYIO HH(POPMALIKMIO O MECTOMONIOKEHHH. ABTOMAaTU3UPOBAHHBIE
CHCTEMBI YIIPABJICHHUS IOMOTAOT MOJEPKUBATh Kypc M M30€raTh CTOJIKHOBEHHUH. Bee 3TH cpesicTBa NOBBINIAIOT 0€301MaCHOCTb
TUTABAHUS 1 MUHAMHU3HPYIOT PUCKH aBAPUIHBIX CHTYAITHH.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H onuChIBaeT ABMKEHHE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMTpaBunbHEIT oTBeT: b) BTOpoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B BoJie?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk gaBiaeHUs

IIpaBuibHEI 0TBET: a) ['UaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kakue ycTpoiicTBa HCIOMB3YIOTCS U U3MEPEHUSI TapaMeTPOB MOPCKOH cpeibi?
a) TepmomeTpsl

b) JaTuuku conénoctu

c) PJIIC

d) CniyTHUKOBBIE TIPUEMHUKH

IIpaBusbHBIE OTBETHL: a, b, ¢, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

YcTaHOBUTE NPABUIIbHYIO NIOCIE0BATENLHOCTD 3TAlOB IBI)KEHUS Cy[HA B IITOPMOBBIX YCIOBHSIX:
1. OrLeHKa MOTOIHBIX YCIOBHI.

2. IMpunaTue Mep Mo obecrnedeHHI0 6€30MaCHOCTH AKHUIAXKA U Ipy3a.

3. YcTaHOBKa MAapyCHOIO BOOPYXKEHMSI WM BKJIIOUEHHE JBUTaTeseH.

4. HaOGmonenue 3a n3MEHEHHSIMH TOTOJIBL.

IIpaBunbHas nmocnenoBaTenbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTE 3TAITOB IPOBEICHNST MAHEBPOB JUIS IIBAPTOBKH CYIHA:
1. Br160p MecTa CTOSIHKH.

2. IMoaroroBka 000OpynOBaHHS U KOMAaHJBL.

3. [Moaxon x mpuyaiy.

4. BeInonHeHne MBapTOBOYHBIX ONEPALUl.

IIpaBusibHas oCnen0BaTENbHOCTD: | — 2 — 3 — 4




BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHSA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXK/y TUIIAMH BOJIH U UX XapPaKTEPHUCTHKAMU:

Tum BonHBI XapakTepHucTHKa

a) ITonepeunsre 1) Konebanns gacTun MepreHINKyISIpHO HAIIPaBICHUIO PACTIPOCTPAHEHUS
b) IIpononsHbIe 2) Konebanust yacTull BAOIb HApaBICHUS PACIPOCTPAHEHHUS
¢) Crosuune 3) O0Opa3yroTcst IpU HAJIO)KEHUU JABYX BCTPEYHBIX BOJIH

d) Yopyrue 4) TlepenatoT sHepru0 0e3 MepeHoca BemecTBa

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMH H3MEpeHHs B MexXTyHapOTHOH CHCTEMe eAMHHMIT
(CN):

®dusznueckast BeIMUUHA Enunnna msmepenus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) DOneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK TOJIIPU3AIMs CBeTa IPUMEHSIETCS B CYyJJOXOJCTBE, 0OCOOCHHO B YCJIOBUSX IIOXO0H BuauMoctH. Kaxue
MPEUMYINECTBA AaET MCIOIB30BAHUE MOIAPU3ALUOHHBIX (QUIBTPOB?

OTBeT:

HOHHpI/ISaHI/IH CBCTa I/ICHOJIB?;yeTCS[ JJIs1 yMeHI)I_[IeHI/IH 6J'II/IKOB u yJIy‘IIlIeHI/IH BUIUMOCTH B yCJ'IOBI/ISIX HpKOfI COHHe‘-IHOﬁ 3aCBCTKHU UJIN
OTPaKEHHOTO CcBETa OT BOJIBL. [10MApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJHOTO HAIIPABJICHUS, OJOKUPYS OCTaNIbHBIE, YTO CHUKAET
WHTCHCUBHOCTD OJIUKOB. ITO OCOOSHHO MOJIE3HO TSI MOPSIKOB, MTO3BOJISISI BUICTh OOBEKTHI HA TOPU3OHTE WM B BOJIE O0jiee YETKO.
TTonsipu3aTopsl TaKKe TOMOTAIOT PAa3INUaTh BETA U KOHTPACTHOCTH O0BEKTOB, yITydIlasi 001ee BOCTIPUSTHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JIETICHNE AAep ypaHa B sAepHBIX peakTopax. Kakue Mepsl IpHHUMAOTCS U1 KOHTPOJIS IIEITHOH
peaximy ¥ MpeJoTBPALICHUS aBAPUMHBIX CUTYaluni?

OrtserT:

Jlenenue spep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4TO MPUBOAMT K MX PacIICIUICHHIO Ha aBa Ooiee
NETKUX SApa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynbraTe peakiuu TakKe BBIICNISIOTCS HOBbIC HEHTPOHBI, CHOCOOHBIE BBI3BAThH
JanbHelee aeneHue. s KOHTPOIS LEMHON peaKIUu UCTIONb3YIOTCS YIIPABISAOMINE CTEPIKHHU, MOTNIONIAI0INE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKICHHS, TPEIOTBPALIAOIINE IIeperpeB peakTopa. JJomoTHNTebHEIE Mephl 0€30ITaCHOCTH
BKJTFIOYAOT PE3ePBHBIC HCTOYHUKY MICKTPOIUTAHNS M 3aIIUTHBIC Oaphepsl JUIS CIeP)KUBAHUS PaJHOAKTUBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii Tun usnmydenus o0pasyeTcst Ipy aHHUTWIISIIIMY TTaphl 3JIeKTPOH-IO3UTPOH?
a) Anbda-usnydeHne

b) bera-uznyuenne

¢) NamMma-u3nydenue

d) UudpakpacHoe uziydeHne

IMpaBuisHEIT 0TBeT: ¢) ['amMmMma-m3mydeHne

Bompoc Ned4

Kaxoit MeTos ucop3yeTcs ISt ONpeAeIeHIs CTPYKTYPhI KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHass MUKPOCKOMHS




¢) Macc-ciekTpoMeTpus
d) Kamopumerpus
ITpaBuibHEIH OTBET: a) PeHTreHOBCKas T paKIys

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeToIbI HCHIONB3YIOTCA AL OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) 'amma-cnektpomerpust

b) JleTekTopsl HOHU3UPYIOWIETO H3TyICHUS

¢) PertrenoduryopeciieHTHEII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuiIbHBIC OTBETHL: , b

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUISL HCCIIEA0BAHMUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp

d) Kanmubparop

IIpaBuiIbHBIE OTBETHL: @, b, C

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE NPaBUIBHYIO MTOCIEI0BATENBHOCTD 3TAIOB MPOLIecca SAepHOr0 CUHTE3a!
1. OO6pa3oBaHue renusl.

2. CoennHeHne ABYX aTOMOB BOAOpPOJA.

3. BricBOOOXKIEHHE YHEPTUH.

4. dopMupoOBaHKE HOBOW MaTepHHU.

IIpaBunbHas nocinenoBarenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE NPaBUIIBHYIO OCIIE0BATEIBHOCTD IATOB IIPH IIPOBEACHNH SKCIEPUMEHTA 110 MHTEP(EPEHIINY CBETA:
1. Habmonenne u perucrpanus nHTEpHEpEeHINOHHON KapTHHBL

2. YcTaHOBKa HCTOYHHMKA KOT€PEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa Ul HaOMoAeHNs UHTepdEpeHIHH.

4. PerymupoBanne paccTOSHUS MEXITYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBunbHas nocnen0BaTENbHOCTh: 2 — 4 — 3 — 1
Bormnpocsl Ha ycTaHOBIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYCCKIMU SBJICHUSMHU U UX IPUMCHECHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHre B TEXHUKE

a) ®orordpdexr 1) Conmneunsie GaTapen

b) Anepusiit cunte3 2) Jlazepst

¢) Marnutnoe none 3) Komnacer

d) DnexTpoMarHnTHAS WHIYKITS 4) T'enepamys 3JI€KTPOIHEPTUI

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3NUECKUMHU SIBICHHSIMH B ONTHKE U UX OIMHCAHUEM:
Dusndeckoe sBIEHHE Onucanune

a) Tudpaxmst 1) Pa3noxeHune cBera Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUU depe3 Mperpamy
¢) ducnepcus 3) V3mMeHeHHne HanpaBlieHHUs CBETa MPU MepexoJie U3 OJHON Cpelbl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTue CBETOBBIX BOJH, NPUBOJSAIIEE K YCHICHHIO WM OCJIa0JICHUIO HHTEHCUBHOCTH CBETa
ITpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)




OIIK-3: CnocobeH mpoBOIUTE H3MEPEHHs U HaOM0eHuUsI, 00padaThIBaTh U MPEACTABIATH SKCIEPHUMEHTAIBHEIEC JaHHbIC

2 cemectp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

Omnuumre npouecc U3MepeHust KodpHUIMEHTa TPEHUS CKOIBKEHUS MEXKILY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJINPOBATH NPH NPOBEJCHUN SKCIIEPHMEHTA?

Ortser:

Jlns u3mepenus kod(duimeHTa TpeHUs CKOIBKEHUS MEXIY AByMsI TOBEPXHOCTSMHU OOBIYHO UCIIONIB3YETCS METO HAKIOHA
wiockoctd. OJMH U3 00bEKTOB ITOMEIAETCsl HA HAKJIOHHYIO TNIOCKOCTh, ¥ IIOCTENICHHO YBEJIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagasa cKoibkeHus. KoaddurmeHT Tperns paccunTrIBaeTCS Kak TAaHTSHC YIJla HAaKJIOHA. BaykHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPHUIOXKEHHS HATPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OO0bsicHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl HCTIONb3yI0TCs ISl 3TOTO U KaKue
(haKTOPHI HYXKHO YIUTHIBATE?

OrtserT:

CKOpocTb pacrpocTpaHEeHUsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIBI0 METO/I0B, OCHOBaHHBIX Ha PErUCTPAlli BPEMCHU
MPOX0KJCHHUS 3BYKOBOM BOJHBI MEXKTy IBYMs TOUKaMH. MCIIONB3yIOTCS YIBTPa3BYKOBBIE JATYNKU WM MEKPOGOHBI. BaxkHO
YIUTBIBATh TEMIIEPATYPY CPEbI, BIQKHOCTD M HAJIIYHE TPETATCTBHIH, KOTOPhIE MOTYT MOBIUATH HAa PACIPOCTPAHCHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAaeT ABMXKEHHE Tela I10]] BO3JICHCTBIEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcest Juisd H3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiueHus

IIpaBunbHEIi oTBeT: a) ['Maponokarop

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakue ¢akTophl BIMSIOT Ha CTAOWIBHOCTh CyJHA Ha Boje?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) BricoTa HagBOTHOTO GOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCTIONIB3YIOTCS [UTS U3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMHU.

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

4. Hacrpoiika paccTosHHI MeXTy MHUKpO(OHAMH.

IIpaBumnbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§
YcTaHoBUTE NOCIIEA0BATENBHOCTD 11ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA ATl U3MEPEHUS PACCTOSIHHUS:
I. Hacrpoiika npueMHuKa cursana.




2. [loaxiroueHue UCTOUYHMKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHA

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKUMU SBICHHSAMH U IPHOOPAMH, HCHONB3YEMBIMHU JUTS UX H3y4CHUSL:
Dusnyeckoe sBICHUE [pubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrryeckue 3G eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKuMii CUSTUMK
IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU BEIMYMHAMH U UX €ANHHUIAMU H3MepeHHs B MexXTyHapoaHON cUCTeMe eANHHUIT
(Cn):

duznveckast BEIHMINHA Ennanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) JIxoynb

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

3 cemectp

OTKpBITBIE BOIIPOCEHI

Bomnpoc Nel

OO0BsicHHUTE, KaK POUCXOIUT MPETIOMIICHHE CBETa HAa TPaHUIIE ABYX CPEl C pa3HBIMU MOKa3aTesMu npeinomiieHus. Kakue gakropsr
BIIMSIIOT Ha YTOJI MPEIOMIICHUS?

OrtBeT:

IIpenoMiieHrE cBETa MMPOUCXOIUT, KOTIA CBET MEPEXOIUT U3 OJHOM CPEIBl B APYTYIO C pa3IMIHBIM ITOKa3aTeNIeM MTPETOMIICHUS.
Yron npenomiieHusI ONPeaeiseTcs] OTHOIIEHHEM CHHYCOB YIIIOB MaleHHsI U MPeJIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI MPEJIOMIICHHS BIUSIOT MOKa3aTe Iy MPeToMIIEHHsI 00eUX Cpejl, YroJl TaicHHs CBeTa U THHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOAIPPEKT u Kakue (pakTophl BIUAIOT HA €r0 HHTEHCUBHOCTH. Kakue MaTepuaisl Hauboee
3((HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBIECHHUE, IPU KOTOPOM CBET BHIOMBAET NIEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexra
3aBHCHUT OT YAaCTOTHI CBETa, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTtepualbl ¢ HU3KOIT paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeJI0YHBIC METAJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOIDPEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit nmpubop ucnonas3yercs Al U3MEpeHUs JUINHBI BOJIHBI CBEeTa?
a) CnektpomeTp

b) ®orometp

c¢) Uuarepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CHIEKTpOMETp

Bompoc Ne4

Kakoii 21eMeHT nepruoanyecKoil TabIHIBI HMEeT HanOOoIbIIee KOJTHMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilmyronnit

¢) Panuit




d) Kanudopanit
[IpaBuibHBIi OTBET: a) YpaH

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kakue MeToIsI HCTIONB3YIOTCS sl OOHAPYKECHHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) l'amma-criekTpomeTpus

b) JleTekTOpbl HOHU3UPYIOIIETO U3ITy4EeHHs

¢) PertrenoduryopecieHTHBIN aHaIN3

d) DnexTpoHHAsS MUKPOCKOIHS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

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

b) IMomspumerp

c) Peppaxkromerp

d) Kanubparop

I[paBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAHOBJICHUC MOCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENEHOCTD 3TAIIOB MIPOLIECcca SIEPHOTO CHHTE3a:
5. OO6pazoBanue renus.

6. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

7. BrIcBOOOXKICHIE YHEPIHH.

8. DopMHPOBaHHE HOBOII MaTepUH.

[IpaBuiibHas IOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bompoc Ne8

YcTaHoBHTe NPaBUIBHYIO NTOCEI0BATENBHOCTD LIATOB IIPHU MPOBEICHUH KCIIEPUMEHTA M0 MHTEPPEPEHIINHU CBETa:
5. Habnronenye u perucrparys HHTEpQEpeHIUOHHON KapTHHBIL.

6. YcTaHOBKa UCTOYHHMKA KOTE€PEHTHOTO CBETA.

7. YcraHOBKa 9KpaHa A7 HAOMIOAEHHUsS MHTepGhEPEeHITHH.

8. PerynupoBanue paccTOSHHS MEXAY HCTOUHMKOM CBETa M KPAHOM.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUCCKIMU SIBJICHUSIMHU U HX IPUMCHCHHEM B TEXHHUKE:
duznvecKoe sBICHHE [IpuMeHeHHE B TEXHUKE

a) ®ororpdexr 1) ConHeunsle Gatapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanusi 3MEKTPOIHEPTHHI

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKITYy QU3MUECKUMH SBICHUSMH B ONITHKE U UX OMUCAHUEM:
DuznuecKoe SBICHUE Onucanue

a) Judpaxuus 1) PaznoxeHune cBeTa Ha CHEKTpajbHBIC I[BETA

b) [penomiieHue 2) W3rubanue CBETOBBIX BOJH IMPH MPOXOXKJICHUH depe3 Mperpay
¢) ducnepcus 3) 3MeHeHne HalpaBieHUS CBETA IIPH IIEPEXOME U3 OTHOH CPeasl B APYTYIO

d) Unrepdepenuus 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOSIIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHHA




Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00y4aromuiics, U KaXKA0ro 3a1aHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3a7aHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TPEOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM I OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IEero (PYHKIIMOHUPOBAHUSI CHUCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimmonHeHO MeHee BYX 3aJaHWil B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIHOHUPOBAHUS CHCTEMBI
HroroBelii 6aut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciydasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

MetoauKa OLICHKH 3a4€Ta 10 TUCIUILIHHE

3auer Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKEH BBIMIOIHUTD M 3aIUTUTH BCE Ta00paTOPHBIC Pa0OTHI, PEIyCMOTPEHHBIC IPOrPAMMON TUCIIUTLIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPATOPHOM HPAKTHKYME, & TAK)KE BBIIOJIHEHHS TECTOBBIX 3aJaHHI 110 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeINeH.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryaBue WznarenscTBo, rox

JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocoOue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
MBanoBHa

JI1.2 | CurumoB Brnamucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (BH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016

IIpoTononosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., Odusnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeakrna E. T.

JI1.4 | C.B. Bukynos, B.1. ®dusmka: yued. mocodue HoBocubupck: CI'YBT,
Curunmos, E.T. 2017

Tpeiakuna, A.C.
SpocnaBueBa

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHUKYM IO MOJICKYJISAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2019

Bnagumup
Huxonaesuu,
Curumos Bragucnas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun Hukonaesua




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - ydeOHas aymIuTOpHS A

AymutopHas pocka; Komrutekt ydeOHoi Mebenm; JlaGopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3EL, OIpeneneHune Mmoka3aTels IPeIOMICHHS KHIKOCTeH ¢

IIPOBEIEHUS 1abopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IIPU  [MOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pacTBOPOB C IOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M ONPEIEIeHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cTanuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kowmmrekt ydueOHOM Mebenn; JlaGopaTopHBIE CTEHABL: YHUBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHA «3aKoHBI MOCTOSHHOrO Toka», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHONM CcOCTaBiAoMmel MarHuTHOro mois 3emnd, 4 mr. OmnpeaeneHue yCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONIICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexkTpousMepHUTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYUCIICHUSI HOTPEITHOCTEH H3MEPEHHH, 6 INT.

ITomemenne
CaMOCTOSITEJIbHOM
00yJarouxcst

ISt
paboTsl

Kommurexkt yuebHOt wmebemm; IIK — 10 mr., nomkmioueHHBIX Kk cetn "HHTepHer" u
o0ecrneunBalOINX  JOCTYl B  OJIEKTPOHHYI0  HH(OPMAIIMOHHO-OOPa30BaTENbHYIO  Cpemy
YHuBepcurera.




