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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 | Maremaruka

2.1.2 | Xumus

2.1.3 | UudopmaTrra

2.1.4 | HauepTarenbHasi TeOMETpHUs U HHXEHEpHas Tpaduka

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | MaremaTnueckasi CTaTUCTHKA Ha TPAHCIIOPTE

2.2.2 | Merpomnorus, CTaHAapTHU3ANNS U CePTUPHUKAIHS

2.2.3 | MoaenupoBaHue TPAaHCIIOPTHBIX MPOLIECCOB

2.2.4 | Hayuno-uccnenoBaTenbckas padbora

2.2.5 | Teopust TpaHCTIOPTHBIX MPOLIECCOB M CUCTEM

2.2.6 | MaremaTnueckasi CTaTUCTHKA B OpTaHU3aIlUHU TIEPEBO30K

2.2.7 | MenemxmMeHT

2.2.8 | OcHOBBI TrUAPOIOTUU

2.2.9 | Texnonoru4deckas (IpoU3BOACTBEHHO-TEXHOJIOTHUECKAast) TPAKTHKA

2.2.10 | YopaBneHue nepcoHaaoM

2.2.11 | YueT u aHamn3 XO3SMCTBEHHOM JCATCIBHOCTH

2.2.12 | UndopmannonHoe obecrieyeHrne TPaHCIIOPTHOTO Mpolecca

2.2.13 | UapopMaimoHHBIe TEXHOIOTHH Ha TPAHCIIOPTE

3. KOMIIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCLHUILIAHBI
(MOJIY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, RpI/ITl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs
pPelIeHUudA MOCTAaBJICHHBIX 3a1a4

VK-1.1: 3HaTh MCTOAbI OCYIICCTBJICHHUS IMTOUCKA, KPUTUYCCKOTO aHaJIn3a U CUHTE3a I/IH(bOpMaHI/II/I

YK-1.2: ymeTh NpUMEHATh CUCTEMHBIA MOJIXO/] IJIs1 pEeLICHUS TOCTABJIEHHBIX 33124

VK-1.3: BJIaACTb HaBbIKaMH OCYIICCTBJICHUA NMMOUCKA, KDUTUYECKOI'O aHaJIn3a U CUHTE3a I/IH(I)OpMaL[I/II/I U CUCTCMHOT'O Imoaxoaa i
PpCUICHUSA MMOCTABJICHHBIX 3a1a4

OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 00IeMHKeHEePHbIe 3HAHU, MeTObl MATEMATHYECKOI0 AHAIN3A H
MO/eJIUPOBaHNsA B IPO(eCCHOHAILHOM JeATe1bHOCTH;

OIIK-1.1: 3HaTh NPUHIMIIEI €CTECTBEHHOHAYYHbIX M OOLIEHH)KEHEPHBIX 3HaHUI, a TaK)Ke METO/Ibl MATEMaTHYECKOTO aHaJIn3a U
MOJISITUPOBAHUS B TPOHECCHOHATTLHOMN eI TETHHOCTH

OIIK-1.2: yMeTh OCYIIECTBIIATh €CTECTBEHHOHAYYHBIE 1 OOIIEHHKCHEPHBIE 3HAHUS, METOIBl MATEMAaTHIECKOTO aHAIIN3a U
MOJIETTHPOBAHUS B IPO(ECCHOHATBHON NESTEIBHOCTH.

OIIK-1.3: BnageTs HaBBIKAMH IPUMEHEHUS €CTECTBEHHOHAYYHBIX U OOIIECHHKEHEPHBIX 3HAHUM, a TAKXKE METOJIBI MAaTEeMaTHIECKOTr0
aHaJM3a ¥ MOJENHUPOBAHUs B IPOGHECCHOHATBHOMN JIESITebHOCTU




OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesiTeIbHOCTH NPOBOIMTH U3MepeHUs1 U HalJ11oieHusl, 00padaTbiBaTh
H NPEICTABIATH IKCIIEPHMEHTAJIbHBIE TaHHbIE U Pe3yIbTAThI HCIBITAHUI;

OIIK-3.1: 3HaTh MECTOAbI U CII0COOBI HU3MEPCHUA U Ha6J'IlO,HeHI/IH, OGpaGaTHBaHI/IH " IPEACTABIICHUA SKCIICPUMCHTAJIbBHBIX JaHHBIX U
PC3yIbTATOB UCIIBITAHUS B C(bepe CBOCH HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTH

OIIK-3.2: ymeTs B chepe cBoeit mpodheCCHOHATBHOM NesITeIbHOCTH TIPOBOAUTH H3MEPEHUS M HAOIOIeH!s, 00padaThIBaTh U
MPEACTABIATH DKCIICPUMEHTAJILHBIC TaHHBIC U PE3YJIbTAaThI HCIIBITAHUHN

OIIK-3.3: BnaseTh HaBHIKAMU U3MEPEHHS U HaOIIOJeHNs, 00pabaThIBaTh U MPEACTABISATH SKCIICPUMEHTANbHBIC JaHHBIE U
pe3yNbTaThl HCIIBITAHUN B MPO(HECCHOHATLHOMN NeATEIbHOCTH

B pesynbrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1 [3uaTs:
3.2 [ Ymern:
3.3 | Baagerb:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 2 16 0
Jlex Junaamuxka /Jlex/ 2 2 J1.1 0
Cp Junaamuka /Cp/ 2 16 0
JIa6 JIP 1.0OnpeneneHne yCKOPEHUs CHIIBI TSHKECTH 110 crioco0y beccens. JIP 2 6 JI1.4 0
2.0mpeneneHre MOMEHTa HHEPIIMHA MaxOBOTO KOJieca TUHAMUIECKUM
meTozioM. JIP 3.M3ydeHne 0OCHOBHOTO 3aKOHA AWHAMMKH BPaLIaTeIbHOTO
JIBIDKEHMSI ¢ TIOMONIbI0 MasiTHuKa O0epOeka /J1ab/
Jlex MexaHnuueckue KoeOanus M BOJHBI /JIek/ 2 0
Cp CamocrosrenbHas padota /Cp/ 2 12 0
Paznen | Pa3zgen 2. Moaekyiasipuasi Gu3nka U TEpMOAUHAMHUKA
Cp MonekynsapHo-KiHHeTHUecKas Teopust /Cp/ 2 12 0
Jlex Tepmoaunamuka /JIek/ 2 2 JI1.1 0
Cp Tepmoaunamuxa /Cp/ 2 20 0
Paznen | Pa3spen 3. DiekTpuvecTBO
Cp Onexrpoctaruka /Cp/ 2 16 0
Jlex OnexrpoauHamuka /Jlex/ 2 2 JI1.1 0
Cp Onexrpoaunamuka /Cp/ 2 20 0
JIab JIP 4. 3MepeHue CONPOTUBIEHUS METOAOM YPABHOBELLIEHHOT'O 2 2 J12.1 0
MocTuKa /J1a6/
Paznen | Pa3zmen 4. DiekTpoMarHeTusm
Cp Maruutoctatuka /Cp/ 2 18 0
Jlex MarnutHas unykuus. Teopus MakcBesia 11st 3l1€KTpOMarHuTHOTO 2 JI1.1 0
monst /J1ex/
Cp MaruutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTo 2 16 0
monst /Cp/
JIab JIP 5.0mpeneneHue TOPH30HTAIBHON COCTABIAIONIEH MATHUTHOTO TTOJIS 2 2 J12.1 0
3emmu /J1a6/
Paznen Paznen 5. OnTuka
Cp Odwusnueckast ontuka /Cp/ 2 14 0
Jlex KsanToBas ontuka /JIex/ 2 2 JI1.1 0
Cp KganToBas ontuka /Cp/ 2 14 0
JIab JIP 6. OnpeneneHue noxasarenei IpeaIoMICHHS KUAKOCTEH C TOMOIIBIO 2 4 J1.5 0
pedpakromerpa Ad6e. JIP 7. OnpenencHre TeMIepaTypbl packaleHHOTo
TeJa ONTHYECKUM MeTozioM /J1ab/
Paznen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0




Cp Crpoenue atoma /Cp/ 2 20 0

Cp Snepuas ¢puzuka /Cp/ 2 8 J1.2

HKP KonTpomnsnas pabora /MKP/ 2 4 J1.3 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OnemeHTs! kKMHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [ToctynatensHoe ABMKEHHE TBEPAOTo Tena. TpaekTopus, IIHHA
IIyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMeHnu. HopmanbsHoe u
TaHTeHIAIbHOE YcKopeHns. Kiaccugukanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3akona nuHamuku Hetotona. IToHATHS Macchl ¥ cHiIbl. BUibI CHIT B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHHs. Mmmynbc Tena.
Nmmynbsc crutel. BHenrHme 1 BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCcKo# ciucteMsl. LleHTp Mace (ieHTp
MHEPLUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €T0 ABIKEHHS.

PaboTa MOCTOAHHOM M IepEeMEHHOM CHITbI. BrIpaskeHrne paOoThl CHIIBI uepe3 KPUBOIMHEHHBIN HHTEerpan. MONTHOCTh. DHEPrus Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS M B3aNMOIeHcTBHs. KnHeTHaeckast SHepTrusl MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHYECKOH PHEPTHU U €T0 CBA3b C OJHOPOIHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKH BPAIIATEIbHOrO ABMKEHHS TBEPJOT0 TEIa OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCeMHUPHOTO TAroTeHus. [loTeHIanbpHast SHeprisd MaTepHaIbHON TOUKU BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JeHCTBYIOIIEH HAa MAaTePUANIbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOI SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JaBnenue B xxunkocTH u raze. EnquHuipsl uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHOM KUKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyu u cienctsus u3 Hero. Teyenue Ba3koi sxuakoctd. @opmynsl HeroTona u
Croxca. KoaddumeHT BI3KOCTH U METO/IBI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apmonmdeckne KonebaHus 1 nX XapakTepucTukd. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoleOanuil. [Ipy>KiuHHBIH,
(u3nueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrus rapMOHUYecKuX kKoiebanuil. CloxeHne rapMOHHUECKUX KoJleOaHUit OMHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

CroxeHHs B3aNMHO MTEPICHINKYISPHBIX Koebannid. ®urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoieOanus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHu3M 00pa30BaHMS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpomgonsHbIe U onepeyHbIe BOTHBL.
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MomnekynsapHast Gpu3MKa ¥ TepMOANHAMUKA

Tema 2.1. MonexynspHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHsisi KHHeTHYIecKasi SHePTUst MOJIEKYIL. MoJeKyIIpHO-KHHETHIECKOE TOJKOBaHNE a0COIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJIKYIT HAEaIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeeHus 9acTHI] BO BHEIITHEM NTOTeHIUAIbHOM Hone. CpeqHee yuciao
CTOJIKHOBEHHIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO ITPoOera MoJIeKyIl.

OmnsitHOe o6ocHoBarMe MKT. [luddy3us, TeIronpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. TepmoguHamMuKa

Buytpennsist sneprus. Uncno creneneil cBo60b MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETIeHsIM CBOOOIBI.
IepBoe Hauano TepMoauHaMUKH. PaboTa ra3a npu u3MeHeHUH ero 00beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTb TEIUIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Iporiecca. [IpuMeHeHne mepBoro Hagaiga TePMOIMHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mporeccsl. Lukin KapHo n ero k... 1uis npeanbHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cutel ¥ TOTEHIIUATBHAS YHEPTHs MEXKMOJIEKYIIIPHOTO B3auMoAeHcTBIL. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. ®@asoBsle nepexoas! 1 u 2 poga. Kputuueckoe cocrosaue. TpoiiHasd Touka. OCOOEHHOCTH TBEPAOTO U KUIKOTO COCTOSHUI
BelecTBa. [loBepxHocTHOE HaTsbKeHUe. CMauuBaHue. KanwisipHble sIBICHUS.

Pazgen 3. DnexTpuuecTBO

Tewma 3.1. DnexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH DJIEKTPHYECKOTO 0. [IpHHITNIT CyTIepio3nIim
JeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH 0TS, CO31aBAEMOM cucTeMoi 3apsoB. II0TOk BekTopa HaNpsKEHHOCTU
anextpuueckoro nonsa. Teopema Octporpanckoro-I'aycca

PaGoTa cHI1 3IIeKTPHYECKOTO0 MO 0 TTepeMENIeHHI0 3apsaa. L{npkyiamus BeKTopa HanpspKeHHOCTH. [loTeHInanbHbIH XapakTep
ANIEKTPOCTATHUECKOTO oI, [oTeHITMAa AIeKTPIYEeCcKOro Nos. DKBUIOTCHIIHANBHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HAIPSHKEHHOCTHIO MOJIS. DNEeKTpUUecKoe Moje B JUAIEeKTpUKaxX. THIIbI AUIEKTPUKOB. Buas! nonspusanuu. BexTop nonspusanuu.
ITpoBOTHUKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaAHNKA. KongeHcarops! v ux Buabl. Dopmysa miIockoro
KoHJeHcaTopa. CIiocoObI cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bpEMHAs IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMUKa

ITocrosiHHBIN 3nekTpuUecKuil Tok. Buasl Hocutene 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKA. 3akoH OMa IS ydacTKa U MoIHOH 1eri. CONMpOTHBIICHHE W IIPOBOUMOCTS IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.
Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akon [xoyns-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €T0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHuTHOM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJel (IpsIMOro ¥ KpyroBoro TOKOB).

Cutel B3aMOICHCTBHS MAPAIIIETBHBIX TOKOB. 3aKOHBI AMIepa. J[BIkeHHe 3apsuKeHHBIX JaCTHI[] B MATHUTHOM none. Crna
Jlopenua. Hupkymsuus Bextopa H u B. 3akon noianoro Toka. MarHutTHoe mojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenous.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseiia 11 3J€KTPOMarHUTHOTO OIS

Paborta mmo nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJe. DJEeKTPOMAarHUTHas MHIyKIMsA. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camonHaykiuu. MHIyKTHBHOCTB KOHTYpa. DJ1C
caMOMHIyKIUU. B3auMHas MHIYKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHETHKOB (J1a-, Hapa- U (peppOMarHeTHKy), UX (pusmdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas npoHuaeMocThb BemecTBa. OcHOBBI Teopun MaxkcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETpalbHOM
dopme.

[TonsTHE 0 IepeMeHHOM Toke. OMHYecKoe, peakKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa Ui Iery NepeMEeHHOro ToKa. MOIIHOCTh, BEIAeNsIeMast B IIEMH NepEeMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoseOanus. ['apMoHnYeckue, 3aTyxaromue U BoIHYXKIeHHbIE kosiebanus. [IonsTie o pe3onance.
OJEeKTpOMarHuTHbIE BOJIHBI M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 5. OnrTuka

Tema 5.1. @usnuyeckas ontuka

OCHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTENBHBIN MMOKa3aTen mpeioMieHus. X Gpu3ndeckuit cMbICTT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHHs. CBeroBoasl. Chepuueckue 3epkana. ©opmyna 3epkana. [loctpoeHune n3o0paxeHuit.
Toukue muna3bl. Popmyrna TuH3bL. [TocTpoeHHe H300paKSHHH.

BosHoBast snekTpoMarauTHas npupoja cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHns naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBeta B TOHKUX MIeHKaX. [1010Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHre nHTEpdEpeHINT B HaAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHCTBeHHOI penretke. @opmyna Bynbea-Bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTyphI
kpucTaos. [ToHsTre o ronorpadpum.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 nonsipu30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3anus ceeta npu OTpaXeHUH U
IIPEIOMIICHUM Ha IPaHulle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenomiuenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontudeckast aHuzoTponus. Dhdextol Keppa u @apanes. OnTudeck akTHBHBIE BellecTBa. Jlucmepcus cera.
DJeMEeHTHI 3JICKTPOHHON Teopuu muctiepcuu cBeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TeroBoe U3Ty4eHHE U €ro XapaKTepUCTUKH. AOCONIIOTHO YepHoe Teo. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenierienre SHEpTUH B CIIEKTpe aOCOTFOTHO YEPHOTO Tena. 3aKoH cMeeHns Buna. ®opmyna Penes-/xuHca.

Ssnenne poroaddexra. Buenranit Gporoapdexr u ero 3akonsr. PotoHsl. YpaBHeHHE DiHIITEHHA I BHEITHETO (GoTo3(hheKTa.
Macca u umnynbsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3pmen 6. ATomHas u sipepHast GU3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOJTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enbepra kak mposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOICTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUYECKUI cMbIC. YpaBHeHHe IlIpénunrepa aAmsl CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BOIOpoia M BOIOPOJONOT00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. CrinH snextpona. CrnuHoBoe KBaHTOBOE uucio. [Tpunnun INaymu. Pacipenenenue 31eKTPOHOB 110 COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckme crekTpsl. 3akoH . Mosznn. [loromenne, CIOHTaHHOE U BEIHY)KJICHHOE n3TydeHue. [loHaTHe 00 OnTHYeCKnX
KBaHTOBBIX FeHEpaTopax (Iazepax). Pasmep, cocras u 3apsi aToMHOTo sapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl 1
SHEprus CBA3M sApa.

B3aumoneiicTBrie HYKJIOHOB U TIOHATHE O CBOMCTBAX U MPHUPOAE SIEPHBIX cuil. Moaenu sapa. PainoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAaJHOaKTUBHOTO Pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3JIydeHNs] aTOMHBIX sSep.
[ToHsATHE O SACPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHAs PaAlOaKTHBHOCTE. JleneHue TsokensIx aaep. LlemHas
peakuus nenenus. [lousTue o suepHoii aHepreTHke. Peakiys cHHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TEpMOSAEPHBIX
peakiuid. DNeMeHTapHbIe YacTHIBL. VX Kiaccudukanms.




6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

6.3. KoHTpoJibHbIe BONPOCHI U 3aJaHUSs

VYK-1: CnocoGeH ocyecTBISITh HOUCK, KpUTHYECKH aHaJIN3 U CUHTE3 HHPOPMAIUK, IPUMEHATh CHCTEMHBIH MOIXO0. A
pelIeHNs OCTaBICHHBIX 3a/1a4

Bonpoc Nel

ITouemy ckopocTh aJeHHs TEJI B BAKyyMe HE 3aBHCHUT OT X Macchl? ONUIINTE, KaKHe CHIIBI ISHCTBYIOT Ha TEJIo, KOT/la OHO MaJiaeT,
H KaK 3TH CUJIbI BJIMAKOT Ha YCKOPCHUC TEJIa.

OrtBerT: CKOpOCTL TMMaJIcHU TSI B BAKyyM€ HC 3aBUCUT OT UX MAaCChI 6naroz[ap51 3aKOHY BCCMUPHOT'O TATOTCHUA HrroTona. CornacHo
9TOMY 3aKOHY, CHJIa TSDKECTH JISHCTBYET Ha BCE TeNa OJMHAKOBO, IIPOINIOPLMOHAIBEHO nX Macce. OJJHAaKO, MOCKOJIBKY Macca TaKke
olpeiersieT MHEPTHOCTD Tea (CONPOTUBICHHE N3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBACT TEJI0, OKA3bIBACTCS
IOCTOSIHHBIM M HC 3aBUCAIINM OT MAaCCBhI. OCHOBHEIC CHIJIBI, HeﬁCTByIOHII/Ie Ha ImaJgariee TeJI0, — 3TO CHUJIa TAXKCECTH U
COIPOTHUBIICHUE CPEAbI (B CIIydae OTCYTCTBHSA CpPEJIbl, KaK B BakyyMme). B BakyyMe cOlpoTUBIICHHE OTCYTCTBYET, U €AHHCTBEHHBIM
(hakTOpPOM OCTaeTCs TpaBUTALMS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3yX B KOMHATE UMEET OCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKeT MeHAThCs. UTo
MPOUCXOJUT C SHEPrUell MoIeKya Bo3Lyxa?

Ortset: TemnepaTypa Bo3yxa B KOMHATE HOAAEPKUBACTCS IOCTOSHHON Oy1arofapsi mpoweccy TEIUIONepeaadd MeK Ly BO3IYXOM U
creHamu. Korga cTeHbl HarpeBaroTCs MM OXJIaXKAal0TCs, OHU IIEPENAlOT TEILUIO BO3AYXY, KOTOPBIH, B CBOIO OYEPElb, paclIpeaeseT
9Ty SHEPTHIO CPEAN CBOMX MoueKyll. O Hako u3-3a 60IbLIIOro 00beMa BO3/lyXa U €ro ClloCOOHOCTHU NepEeMEIINBAThLCS, N3MEHEHHS
TeMIIEpaTyphl CTEH HE IPUBOJAT K 3HAUUTEIbHBIM U3MEHEHUSIM TEMIIEPATyphl BO3yXa B LIEJIOM. DHEPIUs MOJIEKYI BO3lyXa
nepepacipeaenseTcs TakuM 00pa3oM, 9T0 CPEIHAA KHHETHIECKast SJHEPTH MOJIEKYI (KOTopasi OolpeersieT TEMIIEpaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bomnpoc Ne3

Kakoii 3akoH onmuchIBaeT B3aUMOACHCTBHE ABYX TEJN, HAXOSIIUXCS IO JCHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH 'yka

d) 3akoH BCeMHPHOTO TATOTECHUS

ITpaBunbHbI 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bompoc Ne4

Kakoe ycTpoicTBO HCTIONB3YETCS A1 U3MEPEHHUS CUIIbI TOKA B DJIEKTPUUYECKON 1eru?
a) AMnepmeTp

b) BoastmeTp

c¢) Ommetp

d) I'anpBaHOMETP

[TpaBuBHEIH OTBET: a) AMIIEpMETP

Bompoc Ne5

Kakue u3 nmepedrcieHHbIX (PaKTOPOB BIMSIOT HA COCTOSIHUE BelecTBa (ra3000pa3Hoe, )KHUIKOe, TBepIoe)?
a) Temmeparypa

b) JaBnenue

¢) O6beMm

d) Momnspraas macca

¢) Cua mpUTSDKEHUS MEXIY MOJIEKYJIaMH

f) Xumuueckuii coctan

[TpaBuIBbHBEIC OTBETHL: a, b, €

Bonpoc Ne6

Kakne nprOops! HCIOIB3YIOTCS VISl H3MEPEHHUS JISKTPUIECKUX BEIUIUH?
a) AMnepmerp

b) BoasTmerp

c¢) Tepmometp

d) Manomertp

e) Ommerp

f) Bapometp




IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TOCIIEI0BATEIBHOCTD ATATIOB JBIDKCHUS Tella, OPOIICHHOIO BEPTUKAIBHO BBEPX.
Teno mocTuraeT MakCMMajbHOU BBICOTHI.

Teno HauMHaeT ABMXKEHHE BBEPX.

Temno nBIKETCS BBEPX C 3aMEUICHHEM.

Teno HauMHAeT MajgaTh BHU3.

Teno Bo3BpalaeTcst B HCXOAHYIO TOUKY.

ITpaBunpHas nociaenoBarenbHOCTh: 2 >3 — 1 -4 — 5

kv =

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIE0BATEIBHOCTD MIPOLIECCOB, IIPOUCXOAAIINX IIPpU paboTe TpaHchopMaTopa.
MarHuTHbIH IOTOK U3MEHSIETCS.

Bropuunas 00MOTKa TeHEpHPYET AIEKTPUIECKUI TOK.

BropuyHas 0OMOTKa MONTy4aeT MepeMEHHbIH TOK.

Bo BTopnuHoit o6MoTke Bo3HMKaeT D/IC.

IlepemeHHEBIH TOK MOJAaeTCS B MEPBUYHYIO OOMOTKY.

HpaBHHLHaﬂ OCIE0BATEIbHOCTE: 5 > 1 >4 —2 — 3

N

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKIMHU BEINYNHAME U UX ONPEJeICHUSIMU.
®dusnueckas BeIMYHHA Onpenenenue

a) Nmmynsc 1) IlpousBeneHne Macchl Ha YCKOPEHHE

b) Cmnma 2) Benmumna, XapakTepu3yromas IBIDKCHHE Tela

¢) Yckopenue 3) CxopocTh U3MEHEHHS UMITYJIbCa

d) Cxopocthb 4) V3MeHeHre TOJI0KEHUS Tejla OTHOCUTEIBHO BPEMEHHU
IIpaBuIbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bompoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKITYy QU3NUECKUMH BEIMIHMHAME U X eIUHUIIAMHU H3MEPEeHHUsT B MeXTyHAPOHOM CHCTEME €TNHHI
(cn.

®dusznueckas BeIMUMHA Enynnna namepenus

a) DJIEKTpUUECKUN 3apsin 1) Kynon

b) HanpspkeHHOCTS 2mekTpudeckoro nons 2) Heroron/Kynon
c¢) [loreHnman sMeKTPUYECKOTO MOJIS 3) Bonbr

d) EMkoCTh KOHIEHCAaTOpa 4) ®apan

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CiocoOeH mpUMEHSTh €CTECTBCHHOHAYYHBIC 1 OOIICHHKEHEPHBIC 3HAHUS, METO/IbI MATEMaTHYECKOTO aHAJIM3a U
MOJISITUPOBAHUS B PO(HECCHOHATTLHOMN eI TETLHOCTH

Bompoc Nel

OnumuTe, Kak MEHsSeTCs IUIOTHOCTH Ta3a MpH H3MEHEHUH TeMITepaTypHsl U AaBieHns. Kakue (pusmdeckne cBOHCTBA ra3a
OIIPEIEIIOT €T0 MOBEACHHE B 9THX YCIOBHUSAX?

Ortgert: [Ipu yBenn4eHUN TEMIIEPATYPhI ra3 PaclIupseTCs, YTO MPUBOAUT K YMECHBIICHHIO €r0 IJIOTHOCTH. [IpH MOBBIICHHN
JIABJICHUS r'a3 COKUMACTCS, YBEIIMYMBAs CBOIO INIOTHOCTHh. OCHOBHBIC CBOICTBA I'a3a, KOTOPBIC OIPEEISIOT €ro OBEICHHUE,
BKJTIOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTHIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIAPHOTO B3aUMOJICHCTBHUS (TaBIICHHE).
Bompoc Ne2

OOBsicHUTE, TOYEMY ITPU IBIKCHUH Cy/IHA HAa TOBOPOTE KOPITYC HAKIIOHSACTCS BHYTPh MOBOpOTa. Kakue CUITbI BBI3BIBAIOT ATOT
HAKJIOH M KaK OHH BIUSIOT Ha YCTOHYHUBOCTB CyaHA?

Ortset: HaxiioH xopiryca CyiHa BHyTPb IIOBOPOTA BEI3BAH JICHCTBHEM LEHTPOCTPEMHUTEIBHBIX CIJI, BOSHUKAIOIIUX IIPH ABMKEHUN
10 KPUBOJIMHEWHOH TpaekTopun. Koraa cyqHo moBopadnBaeT, IIEHTPOCTPEMUTENbHAS CHIIa TSHET €ro K CHTPY MOBOPOTa,
3aCTaBISIsA KOPITYC HAKIOHATHCS BHYTPh. DTOT HAKJIIOH KOMIICHCHPYETCSI CHJIAMU IIaBy4eCTH, JCUCTBYIOIIMMHE CHU3Y BBEPX,
KOTOPBIE CTPEMATCS BEpHYTh CYIHO B BEPTHKAIBLHOE MOIOKEHUE. Y CTOHYHNBOCTD CYJJHA 3aBHCHUT OT COOTHOIICHHS ATHX CHII: YeM
CHIIbHEE HAKJIOH, TeM OOJIbIIe BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxxHBIMU (hakTOpamMHu, BIUSIOMIMMH Ha YCTOHIHBOCTB,
SIBJISFOTCSI BBICOTA IICHTpa Macc Cy[Ha, popMa KopIryca U pacipeaeieHue rpy3a.

Bonpoc Ne3
Kaxoif 3aK0H OITHCBHIBAET 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JiehOpManny IpyKHHbI?




a) 3aKOH BCEMHPHOTO TSATOTECHUS
b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta
IIpaBusbHbIi 0TBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MEXaHHYECKYIO SHEPTHIO B DJIEKTPUUECKYIO?
a) JIunamo-marnna

b) Tpaucdopmarop

¢) AKKyMymIsITOp

d) Kongencatop

[IpaBunbHBIi oTBET: a) JlMHAMO-ManIHa

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 eppoMarHUTHEIX MaTepHalIOB?
a) BeIcokas 31eKTponpoBOIUMOCTb

b) CriocoOHOCTH COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MarnuTHas mpoOHMIIAEMOCTh

d) Hanmuuume moMeHOB

[IpaBunbsHbIE OTBETHL: b, d

Bompoc Ne6

Kakune BenmM4IMHBI SBISIOTCS OCHOBHBIMH ITapaMETPaMU COCTOSIHHUS TEPMOANHAMUYECKOH CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATENBHOCTD CTAANI JBIKCHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOI
CKOPOCTEIO.

L. Teno nBuKeTCs paBHOMEPHO BJOJIb TOPHU3OHTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbHOE OBMXKEHUE 3aMEUIAETCSl U3-3a COMPOTUBICHUS BO3IyXa.

IIpaBunbHas nocinenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE NOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZOM aMIIEPMETPA U
BOJITMETDA.

1. IToaxmOUYnTh HCTOYHMK IMUTAHUS.

2. V3mepuTh HampsiKeHHE Ha PE3UCTOpe.

3. IonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs culy TOKa B LEMH.

5. Paccunrtate compotuBieHue mo 3akoHy Oma.

[IpaBunbHas nocnenoBaTeNibHOCTh: | >3 —4 —>2 — 5

Bompoc Ne9

YcTaHoBHUTE COOTBETCTBUE MEXYy GU3MUECKUMH BEJIMUMHAMM U UX CUMBOJIaMH B MexyHapoHoi cucteme eaunull (CH).
®duznyeckasi BeJIMYMHA CumBoa
a)yCmma 1)F

b) PaGora 2) W

¢) MomHocTh 3))P

d) DnexTpudeckuit 3apsan 4)Q
IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUECKIMU SABICHUSIMHU U YCTPOUCTBAMH, HCIONb3YIOIIUMHE 3TU SIBICHUSL.
du3ndeckoe sIBICHUE VYcerpoiicTBo

a) DJIEKTPOMAarHuTHass MHAYKLUS 1) TparchopmaTop

b) ®oTtordpdext 2) ComHeunast Garapes

¢) Pezonanc 3) LC-koHTyp




d) TepMOdIEKTPHIECTBO 4) Tepmomnapa
[IpaBUIBHOE COOTBETCTBHE:

a)—1)

b) — 2)

¢)—3)

d)—4)

OIIK-3: Cnioco6eH B cdepe cBoelt mpodeccHoHATEHON AeATeNFHOCTH MPOBOAUTE U3MEPEHHS U HaOI0eH s, 00pabaThIBaTh U
OPECTaBIATh IKCIEPUMEHTAIIBHbIC JAHHbIE M Pe3Y/bTaThl HCIBITAHHN

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

Omummre nporecc M3MepeHust K03 HUIUEHTa TPEHNS CKOIBKEHUS MEXKLY IByMsI IOBEPXHOCTAMH. Kakue napaMeTpsl HEOOXOAUMO
KOHTPOJIPOBATH TP NPOBEACHUH 3KCIIEPHMEHTA?

OrtserT:

Jnst usmMepeHust KodQOUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty JBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCsl METO/] HaKJIOHa
rockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBETMUUBACTCS YO HAKJIOHA 1O MOMEHTa
Havaja cKoibxkeHus. KoaddurmeHT Tperns paccunTrIBaeTCA Kak TAaHTSHC YIJIa HAKJIOHA. BaXkKHO KOHTPOIMPOBATE YHCTOTY
HOBEPXHOCTEH, PAaBHOMEPHOCTb IPUJIOKEHHS] HAarpy3KH U OTCYTCTBHE BUOpALUil.

Bompoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PacIIpOCTPaHEHNS 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtserT:

CKOpOCTh PacpOCTpaHEHHMs 3BYKOBBIX BOJH B CPE/ie H3MEPSETCS C IOMOIIBI0 METOIOB, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXOXKCHHUS 3BYKOBOI BOJHBI MEXTy IBYMS TOUKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIC JATYNKU WIIM MUKPOGOHBI. BaxkHo
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTb M HAIWYHE MPENSTCTBHI, KOTOPbIE MOTYT MOBJIMATH Ha PAaCIIPOCTPAHEHHE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxkoli 3aK0H ONMCHIBACT IBHKCHHE TEJa MO BO3JICHCTBUEM BHCITHEH CUJIBI?
a) 3aKOH BCEMUPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs YHEPTUN

IIpaBunsHsIi oTBeT: b) Bropoii 3akon HetoToHa

Bompoc No4

Kaxkoit mpubop ucrons3yercs A H3MEPEeHUs] CKOPOCTH 3BYKa B Bozie?
a) ['uaponoxarop

b) Oxonot

¢) Conorpad

d) daTuuk gaBiaeHus

[IpaBunbHBIi 0TBET: a) ['MapookaTop

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

Kaxkue (axTops! BIUSIOT Ha CTAOMIFHOCTE CyJJHA Ha Boxe?
a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBoHOTO G0pTa

d) I'mybuna ocagku

IIpaBusibHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCIOJIB3YIOTCS JUTSE M3MEPEHHST MAarHUTHOTO 1101517
a) Kommac

b) Maraurometp

c¢) laneBaHOMETP

d) Karymika vHAYKTUBHOCTH

ITpaBunbHbIC OTBETHI: b, d

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATENBHOCTD IAr0B IPH MIPOBEACHUH KCIICPUMEHTA I10 H3MEPCHUIO CKOPOCTH 3BYKa B BO3IyXE:
I. [MonkroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.




2. H3mepenue BpeMEHHU MPOXOXKJICHUS 3ByKa MEXKIYy MUKPO(OHAMH.
3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSM U BPEMEHHU.
4. Hacrpoiika paccTosHHI MeXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoOCTh: 4 — 1 —>2 — 3

Bompoc Ne§

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

2. [TonkiroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

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

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3MUECKUMH SBICHISAMH 1 IPHOOPAMH, HCIONB3YeMBIMHA JUTS MX H3yIEHUS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

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

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKTY GU3HUECCKUMH BETMIMHAMH U UX SIUHUIIAMHU U3MEPEHU B MEeXIYHAPOIHON CUCTEME ¢THHMII
(CH):

dusnyeckas BeIUYUHA Enununa uzmepeHus
a) Cwia 1) HeroToH

b) Pabora 2) Ixoymab

¢) MoHOCTh 3) Barr

d) Dueprus 4) xoynb

[IpaBuIIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

Meroauka OIeHKH TabOpaTOPHBIX paboT

CTyIeHT NOJKEH BBITIOJTHHUTH M 3alIUTUTH BCe TA0OpaTOPHBIE PabOTHI, IPETYCMOTPEHHBIE ITPOTPaMMON TUCITUITIHHBL.
JlaGopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, IIPHBE/ICHHBIX B KOHIIE K0 pabOTHI B TAOOPATOPHOM MPAKTHKYME, a TAK)KE BHITOJHEHHS TECTOBBIX 3aIaHUH 10 TEMe
paboThI HA YCMOTPEHHUE TIPETIOIaBaATEICH.

Meroauka 3ayera no JUCIUILIMHE
3a4eT Mo AMCIUILINHE BBICTABIISACTCS MO PE3yJabTaTaM CUCTEMATHUECKON pabOThI CTYJCHTA B TCUCHHE CEMECTPA.

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOMIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACTICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 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 TPEOOBAHHUAMHI.

5 (oTaM4HO) >85 Bce 3amanus BBINONHEHB B COOTBETCTBUH € TpEOOBAHUSIMH, B MOJHOM 00beMe U 0e3 omHOoK.

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

3 (YZOBIETBOPHUTEINHHO) 50+74 BrimonHeHO HEe MeHee IBYX 3aJaHHN B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI




2 (HeyIOBIETBOPUTEIHHO)

<50

BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEME

JOCTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtorosslii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLCHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroagaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC MPAKTUICCKUEC 3aJaHA.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAY.JIS)

7.1 PexoMenayemast 1uteparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue /it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axagemus, 2010
MBanoBHa
JI1.2 | BukynoB CtaHucnas ®du3zuKa: 3a1a4M JUIsl CAMOCTOSAT. PELIeHUs Ul CTYIEHTOB BCEX CIell. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yUeHHs 2011
TpeiakuHa Enena
TpanueBHa
JI1.3 | Buxkynos C. B., Ousnka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.
JI1.4 |Huxurenko AHatomuii |JlabGopaTopHBIH IPaKTHKYM IT0 MEXaHUKE Hogocubupck: CI'YBT,
I'eopruesuu, SkoBies 2018
Buagumup
Huxomaesuy,
CurumoB Bnanucnas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun Hukonaesna
JI1.5 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTHKYM MO (pHU3KKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
7.1.2. lonoHUTeIbLHAsS JIMTepaTypa
ABTOpBI, COCTaBUTEIHU 3ariaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpanuit JlaGopaTopHBIi IPAaKTUKYM 1O (PpU3HKE. DIEKTPUIECTBO, MAaTHETHU3M HoBocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxann
IlerpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIIMHBI (MO JISI)
Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHS quis | AymutopHas nocka; Komrurekt ywueOHOM Mebenmu; JlaGopaTopHble CTEHIBI: YHHBEpPCATBHBIH

NPOBEJCHHUS TEKYLIETO KOHTPOJIA
Y IPOMEXYTOYHOI aTTecTaluu

CTeHJ «3aKOHbI TMOCTOSHHOTO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPH30HTAJIBHON COCTaBIIIONIEH MarHUTHOro moist 3emu, 4 mT. OmpesnelicHUEe YCKOPEHUS
CHITBI TSDKECTH TIo crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mrT.;
Ompenenenue ckopocTd  3Byka;, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oOopynoBanue: Habop »siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYMCICHHS OTPEITHOCTEH N3MEPEHH, 6 IIT.

Jlabopatopusi onTHKH W (HUBHUKH
aToMma - ydeOHas ayIuTOpHs st

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsSHHA JHH3BL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATUH mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

YuebHas ayUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mmebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOM aTTECTAUH

(cranmonapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




