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OO01mmast TpyI0eMKOCTh 53ET

YacoB 1o yueOHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeHsI |
ayAUTOPHbIE 3aHATH 20
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | MlHOCTpaHHBIH SA3BIK

2.1.2 | Uadopmarika

2.1.3 | Ucropus (uctopust Poccun, BceoOras HCTOpHST)

2.1.4 | MaremaTuka

2.1.5 | HauepTarenpHas reoMeTpusi © HHXKCHEpHAs Tpaduka

2.1.6 | Xumus

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPBIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1YJ/Is1) HEOOX0ANMO KaK
npeiIecTBYIOIIee:

2.2.1 | Merpomnorus, CTaHAapTHU3ANNS U CePTUPHUKAIHS

2.2.2 | MexaHuka

2.2.3 | OcHOBBI Hay4YHBIX HCCIEIOBaHUI

2.2.4 | MopenupoBaHue TPAaHCIOPTHBIX MPOLECCOB

2.2.5 | Teopus TpaHCHIOPTHBIX IPOLIECCOB U CUCTEM

2.2.6 | Texaonornveckas (MIPOU3BOICTBEHHO-TEXHOIOTUIECKAS) TIPAKTHKA

2.2.7 | Hayuno-nccienoBarensckas paboTa

2.2.8 | Metpouorusi, cTangapTU3alMs U cepTUUKALHS

2.2.9 | Mexanuka

2.2.10 | OCHOBBI HAYYHBIX HCCIICAOBaHUI

2.2.11 | MonenupoBaHue TPaHCIOPTHBIX IIPOLIECCOB

2.2.12 | Teopust TpaHCIIOPTHBIX MTPOLECCOB U CUCTEM

2.2.13 | Texnonoruueckas (IIpOU3BOICTBEHHO-TEXHOIOTHIECKas!) IPAKTHUKA

2.2.14 | HaygHo-mccneroBaTenbekas pabora

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCLHMUILIAHBI
(MOJIY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, KpI/ITl/I‘{eCKI/Iﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I AJIs
peuieHust NoCTaBJICHHbIX 3a1a4

VYK-1.1: OcyniecTBiseT MOKCK U CHHTE3 MOJTYYCHHOW HHPOPMAITUH [T PEIICHUS MOCTABICHHBIX 3a/1a4

YK-1.2: IIpoBoaut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELISHIH ITOCTABICHHBIX 33124

VK-1.3: IlpumeHsieT CUCTEMHBII MOAXO/ AJIs peleHHs OCTaBIECHHbIX 33134

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE H 001leMHKeHEePHbIe 3HAHUA, MEeTObl MATEMATHYECKOI0 AHAIU3Aa U
MO/IeJIMPOBAHHsA B IPOQ)eCCHOHAIBLHOM e TeI1bHOCTH

OIIK-1.1: Micnionb3yeT NpUHIHUITBI €CTECTBEHHOHAYYHBIX W OOICHH)KCHEPHBIX 3HAHHUH B TPO(ECCHOHABHOM AATEIBHOCT

OIIK-1.2: Biageer MeToaMu MaTeMaTHYECKOTO aHAJH3a B IPOPECCHOHATLHON AEATSITEHOCTH

OIIK-1.3: Bnageet MeTogaMu MaTeMaTHYECKOTO MOJICTTHPOBAHUS B IPO(ECCHO-HANBHOMN NeITeTbHOCTH




OIIK-3: Cniocoden B cepe cBoeii npodeccnoHATbHOI AesITeILHOCTH NPOBOIAUTH U3MepPeHus U Ha0II01eHusl, 00padaTbIBaTh
H MPEJCTABJIATH IKCIIEPHMEHTAJIbHBIE JaHHbIE U Pe3YIbTATHI HCIBITAHUMN

OIIK-3.1: TToHnMaeT METObI ¥ CIIOCOOBI U3MEPEHHSI U HAOTIOICHH

OIIK-3.2: CnocoOeH npoBOIUTE H3MEPEHHS 1 HaOMIOAEHNS B chepe cBOei Mpo-(hecCHOHATTBHON AeSTETbHOCTH

OIIK-3.3: Bnameer HaBbIKaMu 00pabOTKHU M IPEICTABICHHS SKCIICPHUMEHTAIBHBIX TAaHHBIX U PE3YJIbTaTOB UCIBITAHHUIN B chepe
cBOeH podeccHOHATBHON AEATSITHHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - OCHOBHEIC NOHATHSA, 3aKOHBI 1 MOJCIIN MEXaHUKHU, DJICKTPUICCTBA U MarHeTusma, KoJieOaHui u BOJIH, KBaHTOBOM

(HU3UKH, MONIEKYIISIPHOH (DM3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3UKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIICIOBAaHIA B (pr3nke

3.2 | Ymers:

3.2.1 | cnomp30BaTh (QU3MYECKUE 3aKOHBI IPU aHATM3E U PEHICHUH IpodiieM IpodhecCHOHATTBHON A TeIBHOCTH

3.3 | Baragersn:

3.3.1 | MmeTomamu npoBeaeHUs (PU3NUECKUX HU3MEpEeHNUil, MEeTOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH IPH MPOBEACHUN

C])I/I3I/I'~ICCKOFO OKCIICpUMCHTA

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/L 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pasnen | Pasgeun 1. ®du3nveckne 0CHOBBI KJIACCHYECKO MEXaHUKH
Cp Kunemaruka /Cp/ 1 16 0
Jlex Mexanuka /JIex/ 1 2 J1.1 0
Cp Junamuxka /Cp/ 1 16 0
Jlab OnpenesneHne YCKOPEHUs CUIIbI TSHKECTH 1o criocody beccens. 1 4 JI.5 0
OmnpeneneHne MOMEHTa HHEPIIMH MaXOBOTO KoJleca THHAMHICCKUM
MeTooM. M3ydeHre OCHOBHOTO 3aKOHA IWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ ToMoLIbio MasiTHuKa ObepOeka /J1ab/
Cp CamocrosrtensHas padora /Cp/ 1 8 0
Paznen | Pa3zgen 2. MoJsekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Cp MonekynsapHo-kuHeTnueckas reopus /Cp/ 1 8 0
Jlex Tepmonunamuxa /JIex/ 1 2 J1.1 0
Cp Tepmonunamuxa /Cp/ 1 20 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onexrpoctaruka /Cp/ 1 8 0
Cp Onexrpoauaamuka /Cp/ 1 10 0
Jlex OnekrpoauHamuka /Jlex/ 1 2 JI1.1 0
JIa6 M3mepenne COpOTUBIICHUS U OTIPEICTICHHIE YIEIBHOTO COMPOTHUBICHUS 1 2 JI2.1 0
npoBoxHuKa. /J1ab/
Pazmen | Pa3gen 4. DnekTpoMarsHeTusm
Cp MarunTocratuxa /Cp/ 1 6 0
Jlex MarnutHas uagykuus. Teopus MakcBemia 115l 91€KTpOMarHuTHOIO 1 2 J1.1 0
nonist /Jlex/
Cp MarnurtHas naaykuus. Teopus MakcBesuia AJis QJIEKTPOMAarHUTHOTO 1 6 0
nionist /Cp/
JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONIEH HAMIPSHKEHHOCTH 1 2 JI2.1 0

MarduTHOro 1ot 3emun. /J1a6/

Paznen

Pazgen 5. Onruka




Cp @duznueckas onrtuxa /Cp/ 1 6 0

Cp Ksanrosas onrrka /Cp/ 1 6

JIab Omnpenenenue mokaszaTenel NPEeIOMICHUS KUAKOCTEH ¢ TOMOIIBIO 1 2 J1.3 0
pedpakromeTpa AG6e. Onpenenenue TeMnepaTypbl pacKaleHHOTO Tena
onTudeckuM meronom /J1ab/

Pazpen | Paspen 6. ATomHast u siaepHas pusuka

Jlex Crpoenue atroma /JIek/ 1 2 0
Cp Crpoenue atroma /Cp/ 1 20 0
Cp Snepuas ¢pusuka /Cp/ 1 8 J1.2 0
HKP Konrposnbhas padota /MKP/ 1 J1.4 0

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTb! KUHEMaTHKKU. Mozenu B MmexaHuke. CucteMa orcueta. IlocTynarenbHoe ABUXKEHUE TBEPIOTO Tela. TpaeKkTopus, AI1Ha
MyTH, BeKTOp nepeMenieHus. CKOpocTh ¥ yCKOPEHUE TOUKU KaK IPOU3BOIHBIC Pauyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTCHIMAJbHOE YcKopeHus. Kitaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Maccsl ¥ cuilbl. Busibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TAroTeHUs. MMiynbc Tena.
Nmnynbe cunbl. BHenHue 1 BHyTpEHHHE CUIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUYeCKOl cucteMsl. LlenTp Macc (LIeHTp
MHEPLHH) MEXaHUYECKOI CUCTEMBI U 3aKOH €r0 JBMKEHUSL.

PaboTa moCTOsIHHOI 1 TIepeMeHHOH cHITbl. BripakeHne paboThI CHITEI Yepe3 KpUBOIMHEHHBIH HHTErpail. MOIIHOCTh. DHeprus Kak
YHHUBEpCaJIbHas Mepa Pa3IU4HBIX (OPM ABIKEHHS U B3auMoaecTBusA. KuHeTHueckas SHeprus MeXaHHUIeCKOH CHUCTeMBI. 3aKOH
COXpaHEeHHs] MEXaHUYECKON HEPTHH U €T0 CBSI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoMeHT uHepLH TBEPAOIo Tena OTHOCUTENbHO ocH. I[Ipumepsl ero Beruncnenus. Teopema Ilteitnepa. MomenT cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPAIlaTEIbHOIO IBUXKEHUS TBEPJOTO TeJla OTHOCUTENIBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKoH BceMUpHOTo TsArotenus. [loreHnuanbHas 3Heprust MaTepualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIeHCTBYIOIIEN Ha MAaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHHU.
JlaBneHne B )KUAKOCTH U raze. EAMHUIBI n3Mepenus gapienus. 3akonsl [lackans n Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHHE HEpa3pbIBHOCTU. Y paBHeHUE bepHyun U cnefcTBuUs U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurpeHT BI3KOCTH U METO/IBI €T0 OIPEICICHHS.

Tema 1.3. MexaHmdueckne KoeOaHNS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYECKUi 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUs rapMOHHYECKUX KoieOanuit. ClIo)KeHUE TapMOHUYECKHUX KOJIeOaHHH OTHOTO
HaIpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

CroxeHHs B3aUMHO NEPHICHIUKYISIPHBIX Konebanuit. @urypst JInccaxy. 3aTyxaromye 1 BIHYKAeHHbIe Koinebanus. PesonaHc.
BonHoBBIE mponecchl. MexaHn3M 00pa30BaHUs MEXaHHMYECKUX BOJIH B YIPYrou cpene. [IpoaonsHbIe ¥ MONepeyHbIC BOTHBL
VYpaBHeHue 1iockoit Oerymeit BoaHbI. J[JTMHa BOJIHBI M BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas Gpu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHEPrust MOJNeKyl. MoIeKyIsIpHO-KMHETHYECKOe TOJKOBaHUE aOCOIIOTHON TeMIIepaTypHl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia A1 pacipeeleHs: MOJIeKyIl HIECILHOTO ras3a 10 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH boibiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINAIBHOM 1oJie. CpeaHee YHcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOIHOTO Ipodera MOJIeKyII.

OmnsitHOe ob6ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tema 2.2. TepMoanHaMuKa

Buytpennsist sHeprus. Uucno creneHei CBOOOIB MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETIEHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMuKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpOCHCTeMBI. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja npolecca. [IpuMeHeHne nepBoro Hadanaa TePMOJIUHAMUKH K
n3omnporeccaM. AnuabaTHbIN mporiecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6patumsble 1 HeoOpaTuMmble mponecchl. Lnkin KapHo u ero k... [urd uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKu. IloHATHE 06 SHTpONUY, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3aUMOeHCTBHSA. D PEKTUBHBIN TMaMeTp MoJIeKyll. Y paBHeHne BaH-znep-
Baanbca. ®a3osbie nepexoanl 1 u 2 poga. Kputmueckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIKOTO COCTOSHUIMA
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadnBaHKe. KanmmispHble sSBICHNUS.

Pa3nen 3. DnexrpuuecTso

Tema 3.1. Dnexkrpocraruka

3akoH Kynona. HampspkeHHOCTB M CHIIOBBIE JIMHUH HANPSDKEHHOCTH  JIEKTPUYECKOTO 1ot [IpuHIuN cynepro3uunu
eKTpruIecKuX monei. [Ipumep pacuera HaIPsHKEHHOCTH MOJIS, CO3/1aBaeMO cucteMoit 3apanoB. [10Tok BeKTopa HaNps>KeHHOCTH
snexrpudeckoro noms. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31eKTPUYECKOro Mot MO TIepeMeNIeHUIo 3apsiaa. LupKymsnus BeKTopa HanpsbkeHHOCTH. [loTeHIManbHbIi XapakTep




3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpUIecKoro nojist. DKBUIIOTCHI[NATbHbIE TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAaMpPSHKEHHOCTBIO MOJIS. DNEeKTPUYECKOe MoJIe B JUIIEKTPUKaX. THIIbI AUIEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanuu.
ITpOBOTHHKY B IIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTh ITpoBoIHIKA. KoHneHcaTops! n X Buabl. @opmysa miIockoro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrus 3IeKTpocTaTHdecKoro noiast. O6bpEMHAs MIOTHOCTh
SHEpruH.

Tewma 3.2. DiexTpoarHaMHUKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3iuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U moaHoH nernu. ConpoTUBICHNE U IPOBOJUMOCTS MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH AMEeKTpHYecKoro Toka. 3akoH J[xoyna-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarneTusm

Tewma 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHIIOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3akoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuiio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlammaca u ero mpuMeHEHHE K pacueTy MarHUTHBIX
noseit (IPsIMOTO U KPYTOBOTO TOKOB).

Cuiibl B3aMMOIGHCTBHUS TapaJlUIeTIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM noie. Cuiia
Jlopenna. upkynsiuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHoOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas naaykiusa. Teopus MakcBenia A7 IeKTPOMarHUTHOTO MO

PaGota 1o nepeMelieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJe. DNeKTpOMarHUTHas HHAYKIMA. 3akoH Dapanes u
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenna. fBnenue camounaykunu. MHIyKTHBHOCTH KOHTYpa. D/1C
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (1a-, mapa- u (eppoMarHeTHku), ux pusndyeckas npupoaa. HamarHuueHHOCTb.
MarunutHas npoHuniaeMocTs Bemectsa. OcHoBbl Teopuu MakcBesuia. Tok cMelienus. YpaBHeHus: MakcBeia B MHTEIpabHOM
bopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE M MHIYKTUBHOE) U IIOJIHOE COMPOTHBIICHHUS 1IETIH IEPEMEHHOT0
Toka. 3akoH OMa Juisd ey NepEMEHHOr0 TOKa. MOIIHOCTb, BblJessieMast B LIENH EPEMEHHOTO TOKa.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHIUECKHe, 3aTyXaroIHe 1 BEIHYK/ICHHBIE KoeOanus. [loHaTie o pe3oHaHce.
DJeKTpOMarHUTHBIE BOJHBI M UX cBocTBa. [1Ikama 3eKTpOMarHUTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoOro BHyTpeHHero orpaxkenus. Ceeroosl. Chepuueckue sepkana. Popmyna 3epkaina. [locrpoenune n3oopaxxeHui.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BoutHOBas 35IeKTpOMarHUTHAS IPHPOAA cBeTa. KOrepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u mmiHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKIIOHA.
Kompma Hetotona. IIpuMenenne nHTephEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieoBaHue CTpyKTypbI
kpucTaioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcrecTBEeHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPaXXEHUU U
MpeJIOMIIEHUH Ha TPpaHUIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [BoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

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

Tema 5.2. KBanToBas onTuka

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

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHbl. YpaBHeHHE DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. Jlapinenue ceera. OnbiTel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHUE.

Pa3nen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. CtpoeHue atoma

Mopemn atromoB TomricoHa u Pesepdopaa. DMmupraeckrne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTIIOMICHHS aTOMOB.
®opmyna Pundepra. Jlnneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['elizenOepra kak NMposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpasHeHue Ilpénunrepa s cralioHapHbIX COCTOSHUI.

Ioctynater bopa. BopoBckas Teopust aroMa BOIOPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KBanToBsle unicna. Criul anexTpoHa. CrinHoBoe kBaHTOBOe uncio. [Tpunnun Iaynu. Pacnipenenenue an1eKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SinepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3nydeHue. [loHsTre 00 onTHaecKnx
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1




DHEPIUs CBSI3U SIpa.

B3aumoneiicTBre HYKJIOHOB U TIOHATHE O CBOIMCTBAaX U MPUPOAE sIEPHBIX cuil. Moaenu sapa. PannoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3JIydeHNs] aTOMHBIX sep.
IlonsATuHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUAX. MICKycCTBEHHAs paiOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [Tonstue o sipepHoit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEpMOSIEPHBIX
peakuuii. DneMeHTapHble YacThibl. Mx kimaccupukamnms.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrmonHenue u 3amuTa 1a00paTopHBIX padoT
BelInosHeHHe CaMOCTOSTENBHBIX PaboT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

VYK-1: CriocobeH ocymecTBIATh MOUCK, KpUTHIECKUH aHAIN3 M CHHTE3 HH(OpMAaIUH, IPUMEHATh CHCTEMHBIN ITOJIXOJT JUIS
peIIeHNs MOCTABICHHBIX 3a1a4

1 cemectp

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHHUS TN B BAaKyyMe He 3aBUCHT OT UX Macchl? OMHIINTE, KaKue CHIIBI IeHCTBYIOT Ha TeJIo, KOTIa OHO TajaeT,
U KaK 9TU CUJIBI BIUSIOT Ha YCKOPEHHE Telna.

Oteet: CKOPOCTH MAJICHUS TNl B BAKyyMe HE 3aBHCHT OT MX MacChl Oaroyaps 3aKoHy BceMUpHOro TsroreHuss Herotona. CornacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYEeT Ha BCE TeIa OMHAKOBO, IPOTIOPIIHOHAIBEHO X Macce. OHaKO, MOCKOJIBKY Macca TakkKe
oIpenersieT HHEPTHOCTH Tella (CONPOTHBICHUE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIIBITHIBACT TEJI0, OKAa3hIBACTCS
MOCTOSIHHBIM M HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHITBI, JCUCTBYIOIINE HA MAAIOIIEe TEI0, — ITO CUJIA TSHKECTH U
COIPOTHUBIICHUE CPeAbI (B CITydae OTCYTCTBHS CpPEllbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CAHHCTBEHHBIM
(hakTOpOM OCTaeTCs TPaBUTAIHS, KOTOpask yCKOPSIET BCE TeJla OTMHAKOBO.

Bompoc No2

OOBsicHUTE, TOYEMY BO3/IyX B KOMHATE MMEET IIOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKET MEHAThCS. UTo
IIPOMCXOJUT C HEPrUel MOJNEKyI Bo3ayXxa?

Ortset: Temneparypa Bo3gyxa B KOMHaTe IOAEPKUBACTCA IIOCTOSHHOM Giarofapst mpoueccy TeIuonepeiayn MexXIy BO3LyXOM U
creHaMu. Korzia cTeHbl HarpeBaroOTCs UM OXJIAXKAIOTCS, OHM IIEpeatoT TEIIO BO3AYyXY, KOTOPBIii, B CBOIO 04epeb, pacpeaenseT
3Ty 3HEPTHIO CPEIH CBOMX MOJIeKyll. OHaKo u3-3a 60IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH MePeMEIINBATHCS, M3MEHEHUS
TEMIIEPaTyphl CTEH He MPUBOIAT K 3HAUUTEIFHBIM U3MEHCHUSM TEeMIIEpaTyphl BO3LyXa B IIeJI0M. DHEPTHsl MOJIEKYN BO3AyXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPEIHssA KUHEeTUYecKast SHEprHs MOJEKyI (KOTopasi olpeelsieT TeMIepaTypy) OcTaeTcs
[IPAaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kaxoii 3aK0H OITUCHIBaET B3aNMOJICHCTBHE IBYX TEJI, HAXOSAIIMXCS O ASHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTCHHS

IIpaBunbHbI 0TBET: d) 3aKOH BCEMUPHOTO TATOTEHUS

Bompoc No4

Kaxkoe ycTpoHcTBO HCTIONB3YeTCS U1l N3MEPEHHNS CHIIBI TOKA B DJIEKTPHIECKON TIerH?
a) Ammepmerp

b) BonsT™meTp

¢) Ommerp

d) 'anpBaHOMETD

IIpaBuUsIbHBIN OTBET: a) AMIIEpMeETp

Bomnpoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHUE BellecTBa (Ta3000pa3Hoe, )KUAKOE, TBepaoe)?
a) Temmeparypa

b) daBnenue

¢) O0vem

d) Monspnas macca

¢) Cuia npuTsHKEHHST MEXK/Ty MOJIEKYJIaMU

f) Xummaecknit cocras

[IpaBuUsIbHBIE OTBETHL: @, b, €




Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS ULt U3MEPEHHMS JICKTPUUECKUX BEIUYUH?
a) AMnepMmeTp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomertp

[IpaBuibHBIC OTBETHL: a, b, €

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MTOCIIEIOBATEIBHOCTD STAIIOB JBU)KEHUS TeJa, OPOIIEHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MaKCUMaJbHOH BBICOTHI.

Teno HauMHAET ABMKEHHE BBEPX.

Teno nBIKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3BpamaeTrcst B ICXOAHYIO TOUKY.

HpaBI/IHLHaH IOCIE0BATENIbHOCTE: 2 -3 — 1 —>4 — 5

PN

Bompoc Ne§

YcTaHOBHTE PaBIWIIBHYIO MTOCIIEIOBATEILHOCTH MPOIECCOB, MPOUCXOSIINX PU paboTe TpaHCchopMaTopa.
MarauTHbIM IOTOK U3MEHSAETCS.

Bropuunas 06MOTKa reHepupyeT JIEKTPUUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMEHHBIH TOK.

Bo BropuuHoit odMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MEPBUYHYIO OOMOTKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENBHOCTE: S —» 1 -4 — 2 — 3

DA~

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKIMU BEIUYNHAMY U HX ONPEICICHUSIMU.
duzndeckast BEIHMIHNHA OmnpeneneHue

a) Ummynec 1) IlpousBeneHne Macchl Ha YCKOPEHHE

b) Cuna 2) BenuuuHa, XapakTepusyromas JABHKEHUE Tena

¢) Yckopenue 3) CkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopocth 4) V3MeHeHue MOIOKEHHS TeJla OTHOCUTEIILHO BPEMEHH
IIpaBuUIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

Bonpoc Nel0
VY CcTaHOBHTE COOTBETCTBHE MEXKAY (1)I/I3I/I‘ICCKI/IMI/I BEJIMYMHAMU U UX €AUMHULAMU U3MCPCHUSA B Memnyﬂaponﬂoﬁ CUCTEMC CIUHMUIL

(CIA).

®duzndeckast BEIHMIHHA Enmuanma usmepeHus

a) DIeKTPHUIECKUi 3apsiy 1) Kynon

b) HanpspkenHocTs anekrpuyeckoro nosst 2) Hetoron/Kynon
¢) IloTeHnman 3MeKTPUUECKOro Mot 3) Bonbr

d) EMkocTh KOHIEHCaTopa 4) dapan

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CiocobeH mpUMeHATh eCTeCTBeHHOHAYYHbIE M OOIICHHKEHEPHbIE 3HAHMUS, METO/IBI MATEMaTHIECKOTO aHAJIM3a 1
MOJIETTUPOBAHUS B IPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bomnpoc Nel

OnummuTe, Kak MEHAeTCS IIOTHOCTH Ta3a MpH H3MEHEHUHN TeMIIepaTypsl U AaBieHus. Kakue ¢usmdeckne cBOHCTBA ra3a
OIIPEIENSIOT €r0 MOBEACHHE B TUX YCIOBUSIX?

Ortset: IIpu yBenuueHuu TeMnepaTypsl ra3 paciupseTcs, YT0 NPUBOAUT K YMEHBILIEHUIO €r0 MIOTHOCTH. IIpy noBbIIeHHN
JIaBJICHUS a3 CXUMAETCs], YBEJIMUMBAs CBOKO INIOTHOCTh. OCHOBHBIE CBOMCTBA ra3a, KOTOPbIE ONPENENIOT €r0 IOBEJECHHUE,
BKJTIOYAIOT CPEJHIOI0 KHHETHUYECKYIO SHEPTUI0 MOJIEKY (TeMIepaTypa) U CHUIIy MEeXXMOJIEKYIIPHOTO B3aUMOICHCTBUS (IaBICHHE).
Bompoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIIOHSAETCS BHYTPh MMOBOpOTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHU BIIUSIOT HA YCTOMYMBOCTb CyAHA?

Ortset: HaxiioH xopiyca cyiHa BHyTPb IIOBOPOTA BEI3BAH JEHCTBHEM LEHTPOCTPEMUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU




10 KpMBOJIMHEMHO Tpaekropuu. Korzna cy1HO IOBOpauuBacT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY [I0BOPOTA,
3aCTaBNIsAA KOPILYC HAKIOHATHCA BHYTPb. DTOT HAKJIOH KOMIIEHCHPYETCsl CHJIaMU MJIaBy4eCTH, JEeHCTBYIOIIUMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS BEPHYTh CYJJHO B BEPTUKAIBHOE MOJIOXKEHNE. Y CTOHUUBOCTD Cy[JHA 3aBUCUT OT COOTHOLIECHUS ATUX CHJL: YEM
CHIIbHEE HAKJIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMU (akTOpamu, BIUSIOMIMMH Ha YCTOHIHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeneHue rpysa.

Bonpoc Ne3

Kakoii 3axoH onmuchIBaeT 3aBUCUMOCTB CHIIBI YIIPYTOCTH OT JIe(OpMalyu MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra

ITpaBunbHBI 0TBET: b) 3akoH ['yka

Bomnpoc Ne4

Kaxoe ycTpolicTBo mpeoOpa3yeT MeXaHU4IeCKYI0 SHEPTHIO B 2J€KTPUUECKYIO?
a) Jlunamo-MarmHa

b) Tparcdopmarop

¢) AKKYMYJSTOD

d) Kongencatop

[IpaBunbHENA OTBET: a) [lMHaAMO-MamnIiHA

Bormpoc Ne5

Kaxwe 13 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOUHYIO HAMAarHUYE€HHOCTh

¢) Huskas MarHnTHas IpOHUIIAEMOCTb

d) Hanmmuue momeHOB

IIpaBunsHbIe OTBETHL: b, d

Bompoc Ne6

Kaxwie BeTMYMHEI SBISIOTCS OCHOBHBIMH ITApaMETPaMU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temneparypa

b) O6Bem

¢) Maccogas nons

d) laBnenue

e) CxopocTs

ITpaBunbHBIE OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHoBHTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayalbHON
CKOPOCTBIO.

1. Teno nBuXKeTCs paBHOMEPHO BIIOJIb TOPU3OHTAJIHLHON OCH.

2. Teno HauMHAET JBUTATHCA MOJ ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3€MJIH.

4. I'opusoHTanbHOE NBUXKEHHUE 3aMENIISIETCS. M3-3a COIIPOTUBIIEHUS BO3IyXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1 -4 —2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENFHOCTD ICHCTBHI IPH M3MEPEHNH dJIEKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsKEHHE Ha PE3UCTOPE.

3. IMoaxirounTh PEe3UCTOP MOCIEAOBATEIHFHO C AMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTate compoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 -3 54 —2 — 5

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXYy PH3MUSCKIMH BEIMYMHAME U HX CHMBOJIaMH B MexyHapo o cucteme equnutl (CH).
dusnueckas BeIUYUHA CumMBoOII
a)Cwia 1)F

b) Pabora 2) W

¢) MomHocTs 3)P

d) Onextpudeckuil 3apsn 4HQ
[IpaBuIIbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)




d)—4)

Bonpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMU SIBICHUSMHU U YCTPOUCTBAMH, HCHIOIB3YIOMIUMHE TU SIBICHUSL.
Pusnyeckoe sSBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHasE MHIYKIIUS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeunast Garapes

c) Pezonanc 3) LC-xonTYp

d) TepmoaIEeKTPHUIESCTBO 4) Tepmonapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OIIK-3: CriocobeH B chepe cBoei MpodhecCHOHANTBHOMN NesITEIbHOCTH IPOBOAUTH U3MEPCHUS U HAOJIFOICHNUS, 00padaThIBaTh U
TPE/ICTABIATE SKCIIEPUMEHTAIBHEIC JaHHBIC M Pe3yIbTaThl HCTIBITAaHUI

1 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnummuTe Tporece n3MepeHus KodQPUITEeHTa TPEHNS CKOIBKEHNSA MEXIy ABYMS IMOBEPXHOCTAMH. Kakne mapaMeTpsl HEOOXOMO
KOHTPOJIMPOBATH MPH MPOBEIECHUH IKCIIEPUMEHTA?

OrtBer:

s m3meperns ko3 duImeHTa TPeHUs CKOIBKEHNS MEXIY ABYMS ITOBEPXHOCTMH OOBIYHO HCIIONIB3YEeTCSI METOI HaKJIOHA
wiockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEJIMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hayana cKoikkeHus. Koo huiuenT TpeHns pacCunThIBaeTCsl KaK TAHT'€HC YIla HaKJIOHA. BakHO KOHTPOIMPOBATh YHUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH MPHIOKEHHS HarPY3KH U OTCYTCTBHE BHOPAIIHIA.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTB PAaCIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(aKTOpPBI HY)KHO YYHUTHIBATH?

Orger:

CKOpOCTh PaCIIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MIPOXO’KICHHUS 3BYKOBOM BOJIHBI MEXIY ABYMsI TOUuKaMu. VICIONB3yIOTCS YIIbTPa3ByKOBbIE NaTYMKU MM MUKPO(GOHBI. BaxxHo
YUUTHIBATH TEMIIEPATYPY CPEAbL, BIAXXHOCTh U HAJIMYHUE MPEMATCTBUN, KOTOPBIE MOT'YT MOBIUATH HA PACIPOCTPAHEHHE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onMchIBaeT JBUKEHUE TeJa O] BO3ACUCTBUEM BHEIIHEH CUIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPrUU

[TpaBuibHBIi oTBET: b) BTopoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UCIoab3yeTcs Al K3MEPEHHUS CKOPOCTH 3BYKA B Bojie?
a) ['mpponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBrneHus

IMpaBuibHEIT oTBET: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

ITpaBuibHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MarHUTHOTO 1OJIsA?
a) Kommac

b) Maruurometp

¢) lanpBanometp




d) Karymika nHIyKTUBHOCTH
ITpaBunbHbIe OTBETHI: b, d

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [10CIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTHU 3BYKa B BO3JYXE:
1. IMoaxmoueHne MUKPO(GOHOB K PETUCTPHPYIOLIEMY YCTPOHCTBY.

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

3. PacueT ckopocTu 3Byka 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHIT MeXITy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA TSl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. INonxaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatoero asepa.

4. Wzmepenue paccTosHUSL.

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

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHHSIMH U IPHOOPAMHU, HCIONB3yeMBIMHU JUIS MX U3yIEHUS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G ¢exTs 3) Cnektpometp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
[IpaBuiibHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (PH3HMUSCKIMHU BETMYMHAMH U HX SIHHALIAMH U3MEpEHUs B MK TyHAPOIHOW CUCTEME CIHUIT
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTb 3) Barr

d) Dueprus 4) JIxoynab

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl Oll¢eHHBaHUSA

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT

CTyneHT HOKeH BBIIONHUTD M 3aIIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBLHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MTPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BbIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoIaBaTeseH.

Meroauka 3a4eTa 1o JUCHHUIUIAHE
3a4eT Mo AMCIUILTHHE BBICTABISETCS MO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MetoaMka OLIEHKH 3K3aMEHa 110 JUCLMIIIIMHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIAET cOO0I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.




OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBHIIIOJIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAaHUAMH.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xoporwo) 75+84 Bce 3aanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPEOOBaHUIMH, B 0OBeMe
JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3x3aMeH BRICTABIISCTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX coydasx mpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEeHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CraHucnas ®du3uka: 3aAa41 ISl CAMOCTOAT. PEMICHUS AJI CTY/IEHTOB BCEX CIEl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHS 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 | Buxkynos C. B., ®usmka: cCOOPHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.5 |Hwuxurenko AHaronuii |JlaGopaToOpHBIA IPaKTHKYM ITO MEXaHUKE Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBieB 2018
Brnagumup
Huxomaesuu,

CurumoB Buaagucias
MBanoBuy, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukonaeBuu

7.1.2. JlonojiHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI2.1 | OpnoB Tpanuit JlabopaTopHBIH IPAKTUKYM MO (PHU3HKE. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HU'ABT,

BacunnseBud, 2002

CuntokoB Muxaui

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIST)

Haznauenue Ob6opynoBanue

JlaGopatopust MEXaHUKHU u | AynutopHas nocka; Komrmuiekt ydueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN
JNIEKTPUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne
ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOpPEHHs
71a00PaTOPHBIX 3aHATHH CHJIBI TsDKeCTHU 1o crmocoby beccens, 6 mr.; Mastauk Obepbeka, 2 mrt.; MaxoBoe Koneco, 4 mir.;
Omnpenenenne ckopoctd  3Byka; OrmpeneneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  mIT.;
JlabopatopHoe oOopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 mmiT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPENTHOCTEH M3MEPEHHH, 6 IIT.

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt ydeOHOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cTanuoHapHsliid), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

Tlomemenne s | Kommnekr  yae6noit wmebemm; I[IK — 10 mT., mnogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | 00ecreunBaOIIMX ~ AOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTeNbHYIO  Cpemy
o0yJaronuxcs YHuBepcHTeTA.

VYueOHas AyITUTOPHS Juts | AynuropHas nocka; KoMruiekT yaeOHol Mebernn

TMPOBEACHUA TEKYMIETO KOHTPOJIA




| U IIPOMEXKYTOYHOM aTTECTAlUH




