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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
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | DnexkrpoobopynoBaHuE CyI0B

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHHUITIJIMHBI

(MOYJIS)

OIIK-2: Cnioco0eH NpUMEHATh eCTECTBEHHOHAYYHbIE H 001eMHKCHEPHbIC 3HAHNS, AHAJIMTHYECKHE METO/AbI B
npodgeccHoHAILHOI 1eATeIbHOCTH

OTIIK-2.1: TlpumeHnsieT hyHIaMEHTAIbHBIE MATEMATHIECKHE, ECTECTBEHHOHAYYHbBIC M OOLIEHHKEHEPHBIC 3HAHHS B
poQpeCcCHOHANTBHON JeITETBEHOCTH

OIIK-2.2: TIpuMeHsIeT METO Bl TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIICTOBAHNS B TPOPECCHOHANBHOMN NeITeIHOCTH

OIIK-2.3: Mcnonb3yeT ecTeCTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE 3HAHUS B IPO(GECCHOHATIBHON AesITeTbHOCTU

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 (3uaTs:
3.2 [ Ymern:
3.3 | Baagerb:
4. CTPYKTYPA JUCIUIIJINHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHUKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Junamuka /JIex/ 1 8 JI1.1 0
Cp Junaamuka /Cp/ 1 20 0
JIa6 JIP 1. OCHOBBI METOZIOB 00PAOOTKH PE3yNbTATOB H3MEPEHHN (PU3UIECKUX 1 8 JI1.6 0
BesmauH. JIP 2. Onpenenenue mIOTHOCTH Tel paBUiIbHOM (opmsel. JIP 3.
Onpenenenne yCKOpEeHUs CUIIbI TshkecTu 1o crocody beccens. JIP 5.
N3yueHne 0CHOBHOTO 3aKOHA AMHAMHUKY BPaIlaTEIbHOIO IBIXKEHUS C
nomoIkio Mastauka Obepoexa /J1ab/
Cp MexaHnueckue kKonebaHus 1 BoIHbI /Cp/ 1 14 0
Paznen | Pazpes 2. Mosekyisipuas Gpu3NKa M TEPMOAMHAMHUKA
Cp MonexynsapHo-KuHEeTHUecKas Teopust /Cp/ 1 20 0
JIa6 JIP 6. I3smepenune AiHbl 3BYKOBOM BOJIHBL,CKOPOCTH 3BYKa U 1 2 JIL.S 0
koaddunmenta [Tyaccona mo ¢ga3oBeiM cooTHOmEHUSIM. /J1ab/
Jlex Tepmoaunamuka /JIex/ 1 2 0
Cp Tepmonunamuxa /Cp/ 1 14 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 1 4 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onextpocraruka /Cp/ 2 30 0
JIa6 JIP 7.3MepeHune eMKOCTH KOHICHCATOPOB METOJIOM OalTUCTUIECKOTO 2 2 0
ransBaHometpa /J1ab/
Jlex OnextpoauHamuka /JIek/ 2 4 JI1.1 0
Cp Onexrpoaunamuxa /Cp/ 2 30 0




JIab JIP 8. VI3MepeHue COMPOTUBICHUS METOAOM YPaBHOBEIIEHHOTO 2 2 J12.1 0
Moctuka /J1a6/

Paznen | Pa3zgen 4. DiekTpoMarHeTusm

Cp Maruutoctatuka /Cp/ 2 20 JI1.1 0
JIa6 JIP9. OnpeneneHue ropu30HTAILHON COCTABIISIONIEH MAarHUTHOTO TTOJIS 2 2 JI2.1 0
3emimn /J1a6/
Jlex MarnutHas uaaykuus. Teopus Makcsesia Uisl 3J1€KTpPOMAarHUTHOTO 2 2 0
monist /JIex/
Cp MarnutHas nuanykuus. Teopus Makcsesia U1 9J1€KTPOMAarHUTHOTO 2 20 0
noJist /Cp/
Paznen | Pa3zmen 5. OnTuka
Cp Odusnueckas ontuka /Cp/ 2 20 0
Jlex KsanroBas onrtuka /JIex/ 2 2 JI1.1 0
Cp KsanToBas ontuka /Cp/ 2 20 0
JIab JIP 10. Onpenenenue nokasaTteneil mpeaoMIeHUs JKUAKOCTEH ¢ TOMOIIBIO 2 4 JI1.3 0
pedpakromeTpa A66e. JIP 11. Onpenenenue Temneparypbl pacKaIeHHOTO
Tella ONTHYeCKUM MeTotoM /J1ab/
Paznen | Paspen 6. ATomHas u saaepHas Gpuznka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne atroma /Cp/ 2 20 0
Cp SAnepuas ¢pusuka /Cp/ 2 14 J1.2 0
HKP 3ammra 1abopaTopHBIX padot /UKP/ 2 4 JI1.4 0

5. COAEPXAHUE JUCHHUIIJIMHBI (MOAYJISA)

Paznen 1. ®dusnueckue OCHOBBI KIACCHUECKOW MEXaHUKH

Tewma 1.1. Kunemaruka

OnemeHTH! KHHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymaTensHOe ABIKEHHE TBEPAOTo Tena. TpaekTopus, AIHHA
MyTH, BEKTOp nepemereHus. CKOpocTh U yCKOpEHHE TOYKH Kak MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmansHoe u
TaHTCHIAJIBbHOE YeKopeHus. Kitaccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl ¥ cuibl. Bubl Cuil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. UMmynsc Tena.
Wmnynec cunbl. BHemHue 1 BHyTpeHHUE CHIbl. 3aKOH COXPaHEHUsI UMITYJIbca MEXaHW4ecKoil cucteMsl. LleHTp Macc (LeHTp
UHEPLH) MEXAaHUYECKOH CUCTEMBI U 3aKOH €T0 JBMKEHMUS.

PaboTa mocTOSHHON U IepeMEHHOH CHIIBL. BeIpaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHMHEHHbIH HHTETpasl. MOITHOCTE. DHEPrus KaKk
YHUBEpCaJIbHas Mepa Pa3IUUHbIX (GopM ABMKEHUS U B3auMoeicTBus. KuneTnueckas sHEprust MEXaHUUECKOW CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTUH 1 €T0 CBA3b C OJJHOPOJHOCTHIO BPEMEHH. Y 1ap aOCONIOTHO YIIPYrHX U HEYIIPYTHX Tell.
MoMEHT uHEepLUH TBEPJOrO Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema llITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BPAIATEILHOTO IBUYKEHHUS TBEPJOTO TeJla OTHOCHTENBHO HEMOABMKHON OCH. 3aKOH COXpaHEHHsSI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKOoH BCEMUPHOTO TAroreHus. IloreHnManbpHas 3HEprus MaTepUaIbHON TOUKY BO BHELTHEM CHJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JEUCTBYIOMIEH HAa MAaTEPUAIBHYIO TOUKY. 3aKOH COXPAaHEHHS MEXaHUUECKOM SHEPTHU U €T0 CBA3b C OHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaunums! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHOM KUIKOCTH.
VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHHe bepHymn u cneactBus u3 Hero. TeueHue Bsi3kol xugkoct. @opmynsl HetoToHa 1
Croxkca. KoagpumueHT BI3KOCTH U METOJIBI €T0 ONPEICICHNSI.

Tema 1.3. Mexanndeckue KoneOaHus ¥ BOJTHbI

I'apMoHMUeckue KonebaHus U uX XapakTepucTuky. [uddepeHnnanbHoe ypaBHEHHE rapMOHIYECKUX KoleOanuil. [IpyKuHHBIH,
(u3MUecKnit 1 MaTeMaTHIECKUI MasTHUKH. DHEPIHs TapMOHIYEeCKHX Kojebanuii. CliojkeHne rapMOHNYECKIX KOJIeOaHuH OTHOTO
HaIpaBJeHUs] U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aUMHO NEPIEeHANKYIIpHBIX kKonebanuid. durypsl Jluccaxy. 3aTyxaromye U BbIHY>KACHHBIE KojeOaHus. PesoHaHc.
BonHOBBIE iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUIECKHIX BOJH B YIIpyroi cpexe. [IpononpHbIe U TOIIEPEYHBIC BOIHBL.
YpaBHeHHe TUIOCKOH Oeryiiei BomHbI. [IJTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonexynspHast ¢u3nKa U TEPMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHUHETHYECKAs TEOPUS

OmbITHBIC 3aKOHBI HCATBHBIX ra30B. YpaBHeHHne Knaneiipona-Menneneesa. OcHoBHOe ypaBHeHHe MKT mpeansHbIX ra3os.
Cpennss KHHEeTHYecKas SHeprus MoseKyll. MoneKyIapHO-KHHETHUECKOE TONKOBaHUE a0COTIOTHOHN TeMIepaTypsl.

DOJeMeHTHI CTaTHCTHIECKOH (pu3nKH. 3aKoH MakcBeiuta AJst paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas Gpopmyina. 3akoH boxbiiMana [uIs paciipefeIeHus YacTUI] BO BHEIITHEM TOTEHIINATBHOM 11oJie. CpegHee Irciio
CTOJIKHOBEHHI U CpeIHss [UTMHA cCBOOOIHOTO po0era MoJIeKyll.

OmnpiTHOe o6ocHOoBanKre MKT. Tuddy3usi, TemmonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HpioToHA.

Tema 2.2. TepmoauHamuka

Buytpennss seprus. Uncio creneneil cBoO0ABI MOJIEKYII. 3aKOH PABHOMEPHOTO PACIpeeNICHUs SHEPTHHU 110 CTETICHSIM CBOOOIBI.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMmeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHsli nponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHaMUKH. [loHATHE 00 SHTPOINH, €€ CTATUCTHIECKOE TOITKOBAHHE.

Cuiibl 1 OTEHIMAIBHAS SHEPTHsT MEXKMOJICKYJSIPHOTO B3auMoeHcTBH. D QEKTHBHBIN TuameTp MojleKyll. YpaBHeHue Bau-znep-
Baanbca. ®a3ossle nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. HanpskeHHOCTB M CHIIOBBIC JTMHIH HAMPSKEHHOCTH AJIEKTPUIECKOro mois. [IpuHIun cynepno3uimm
aneKkTpuyeckux noiyiei. [lpumep pacuera HanpsKEHHOCTH I0JIs1, CO3AaBaEMOl cucTeMoi 3apsAa0B. [10TOK BeKTOpa HaPsSKEHHOCTH
anekTprueckoro nons. Teopema Octporpaackoro-I'aycca

PaboTa cuit 3IeKTPHIECKOT0 MO O TIepeMENIeHHI0 3apana. LInpKyssmus BeKkTopa HalpsDKeHHOCTH. [loTeHnansHbIH XapakTep
3NIEKTPOCTATHUYECKOT0 Tous. [ToTeHIra AMeKTPHIECKOro MouIsl. DKBUMIOTEHIHANbHBIC TOBEPXHOCTH. CBsI3b MOTEHIHANA C
HAMpPSHKEHHOCTBIO TOJIs. DIEKTPUUECKOe MOJIE B IUAIEKTPUKaX. THIBI AUAIEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanuu.
ITpOBOTHHKH B AIIEKTPOCTATHUECKOM TI0JIE. DIEKTPOEMKOCTh PoBOIHIKA. KoHneHcaTops! 1 ux Buabl. PopMyrna miIockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHNS KOHAEHCATOPOB B O6aTapero. DHEPTHs MEeKTPOCTaTHIECKOro noist. O0bEMHAS MIIOTHOCTH
SHEPTHH.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3nekTpuYecKuil Tok. Buasl Hocutenel 3apsaa B pa3iuuHelx cpenax. Cuna Toka. Bekrop miotHoct Toka. C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOITHOCT ANeKTpHYecKoro Toka. 3akoH J[xoynsa-Jlenna. [Ipasuna Kupxroga n npuMeHeHHe UX K pacdeTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarHeTusm

Tema 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHITOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHimn paboTs! anekTpoasurartens. 3akoH bro-Casapa-Jlamiaca u ero mpruMeHeHHe K pacyeTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

Cuiibl B3aMMO/ICHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupkynsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uagykius. Teopus MakcBeniaa A7t SIeKTPOMArHUTHOTO TOJIS

PaGoTa no nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IoJle. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papanes U
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuio Jlenna. SIBnenue camomnaykuuu. MHayktuBHOCTH KOHTYpa. D/1C
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (1a-, napa- u GeppoMarHeTHku), ux pusndyeckas npupoaa. HamarHuueHHOCTD.
MarunutHas npoHunaeMocTs Bemectsa. OcHoBbl Teopun MakcBesuia. Tok cMelenus. YpaBHeHus: MakcBenia B MHTEIpalbHOM
bopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE M MHIYKTUBHOE) U IIOJIHOE COMPOTHBIICHHUS 1SN TIEPEMEHHOT0
Toka. 3akoH OMa Juid ey NepeMEHHOT0 TOKa. MOIIIHOCTh, BblJIeIsieMast B LIENH EPEMEHHOTO TOKa.

OeKkTpoMarHUTHBIE KosieOaHus. ['apMOHINYECKHe, 3aTyXaroIIie 1 BEIHYKACHHbIe KoieOanus. [IoHsTHE 0 pe3oHaHce.
DNEeKTpOMarHuTHBIE BOJIHBI U UX cBoicTBa. [1Ikana seKTpoOMarHUTHBIX BOJH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nmonHOro BHyTpeHHero orpakenus. CeroBosl. Cepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHHi.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BostHOBas nIeKTpOMarHuTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTE CBETOBBIX BOJH. Bpems u aimmHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus: nHTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKIIOHA.
Kompma Hetotona. IIpuMenenne nHTEpQEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioiirerca-®Openens. Metox 30 Openernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha npocTpaHcTBeHHOI pemetke. Popmyna Bynbda-bparra. PentreHorpaduueckoe vcciieoBaHHE CTPYKTYpPBI
kpucTaioB. [loHsTHe 0 ronorpadpuy.

Ilonspusanus ceera. EcrecTBEeHHBIN U MOIAPU30BaHHbIN cBeT. 3akoH Maimtoca. Ilonspusanus cBeTa Ipyu OTPaXKEHUU U
MpeIOMIIEHUH Ha TPpaHuIle ABYX AUAIEKTPUKOB. 3akoH bproctepa. JBoitHoe myuenpenomnenue. [Ipuzma Hukons. [lonspounst u
HONAPHU3ALIOHHBIE IPU3MBI.

HckycctBeHHas ontrndeckas annzorponus. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BelecTBa. J(ucmepcus crera.
DOeMeHTHI 2MeKTPOHHOI Teopun aucnepcuu cBera. [lormomenue (abcop0Oius) ceera. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonbpimana.
Pacnipenenenue sHeprum B CrieKTpe aOCOIIOTHO YepHOTo Temna. 3akoH cMemeHust Buna. ®opmyna Penes-JxuHca.

SBnenue poroaddexra. Buemnuit potorddext u ero 3akonsl. PoTOHBL. YpaBHeHHE DHHIITEHHA /Ui BHEIIHETO (GoTodhdeKTa.




Macca u umnynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeHCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas U sinepHas GH3UKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. OMnuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U MOTJIOLIEHUS aTOMOB.
dopmyna Pundepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

Bomnna Jyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['elizeHOepra kak mposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO Ayalnu3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHUI cMbIcil. YpaBHeHue LlIpéaunrepa 11 craiuOHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPOa B KBAHTOBOI MEXaHHUKE.
Ksanrossre uncna. Crina snektpoHa. CrimHOBOE kKBaHTOBOE uncio. [Tpuanum INaynu. Pactipenenenue 3neKTpOHOB O COCTOSIHUSIM.
Tema 6.2. SinepHas ¢puzuka

PerTrenoBckue cnektpsl. 3akoH I'. Mosznu. [loromnienne, COHTaHHOE U BEIHY)XICHHOE n3TydeHue. [loHATHE 00 OnTHYeCKHX
KBaHTOBBIX TeHepaTopax (ITazepax). Pasmep, cocras u 3apsx aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
SHEPIuUs CBSI3U A1pa.

B3aumoneiicTBue HyKJIOHOB U MOHSTHE O CBOMCTBAX U NPUPOJE sAEpHBIX cuil. Mojenu sapa. PaanoakTuBHOE U3TydeHHE U €TI0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3JIydeHNs] aTOMHBIX sep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs paiMOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [lonstue o simepHoit sHepreTrke. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiiema yrpaBisieMbIX TEPMOSAEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukamnms.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

Brmonaenune u 3amuTa 1a00paTopHBIX padoT
BelInosHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

OIIK-2: Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC O6H1€I/IH)K€HepHBIC 3HaHHs, aHAJIMTUYCCKUEC MCTOAbI B HpO(bCCCHOHaHLHOﬁ
JCATCIBHOCTHU

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

OO®BsicHUTE, OYEMY ITPU IBIKEHUHU KOpaOiisd BO3HUKAIOT KoebaHus Kopiyca. Kakue BHeIIHNE 1 BHYTpeHHHE (PaKTOPbI MOTYT
BIIMATH Ha aMIUIATYLY U 9aCTOTY 3THX KoJieOaHMit?

Ortser:

Konebanus xopmyca kopabisi BOBHHKAIOT W3-3a BO3JCHCTBUS BHEIIHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBI, BETEP U TEUCHUSI.
BHyTrpennue (akTopsl, BKIItoUas KOHCTPYKIUIO KOPITyca, paclpe/ielieHue Harpy3Kku 1 paboTy MEXaHU3MOB, TAK)KE UTPAIOT POJIb.
BHemnraue cuibl 3aCTaBISIOT Kopa6m) KoJIe0aThCs B BECPTUKAJIIBHOM U TOPU3O0HTAJIBHOM HAIIPaBJICHUAX, YTO CO31aCT JTUHAMUYICCKUEC
Harpy3kd. AMIIIUTYZA U 9acTOTa KoyeOaHui 3aBUCST OT pa3Mepa U (opMbI Kopaliist, NIyOUHBI MOPSI, TOTOJHBIX YCIOBUH U
COCTOSIHUS BOJHOM MTOBEPXHOCTH.

Bonpoc Ne2

OOBscHHUTE, KaK OCYILIECTBIISIETCS YIIPaBIEHHE CYAHOM B YCIIOBUSIX OTPaHUYEHHON BUAUMOCTH. Kakue TeXHOJIOrHH 1 HHCTPYMEHTHI
HNPUMEHSIOTCS 711 00ecTieueHust 6e3011acHOCTH IIaBaHus?

Ortser:

praBJIeHI/Ie CYAHOM B YCJIOBUSX OFpaHHHeHHOﬁ BHJUMOCTH Tpe6yeT HCIIOJBb30BaHUs CIICIIHMAJIbHBIX HABUTAaITMUOHHBIX
MHCTPYMEHTOB U TEXHOJIOTHH. Pajap mo3Bossier 0OHapyXUBaTh MPEISITCTBHS U APYrUe Cy/ia, X0JI0Thl 00ECIICYHBAIOT ONPEACIICHUE
FJ'Iy61/IHBI u penbe(ba JHa, a GPS-cucTeMsl OpeaoCTaBIIAIOT TOUYHYIO I/IH(l)OpMaLII/HO O MCCTOIIOJIOKCHHUMH. ABTOMaTI/ISI/IpOBaHHLIG
CHCTEMBI YIIPaBJICHHUS TOMOTAIOT ITOIEPKHUBATH KypC M M30eraTh CTOIIKHOBEHHH. Bee 3Ti cpecTBa MOBHIMIAIOT 6€301T1acCHOCTH
IUIaBaHUsI U MUHUMHU3UPYIOT PUCKU aBaPUUHBIX CUTYalUH.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H omnuchIBaeT ABMKEHUE Tella M0 BO3/ICHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwii 3axon HeroToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHbIA oTBeT: b) Bropoii 3akon HeloToHa




Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTces Uit H3MEPEHHsI CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTop

b) Oxonot

c¢) Conorpad

d) Jarumk naBreHus

[IpaBumbHEI oTBET: a) ['HaponokaTop

3aKpLITI>Ie BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kakue paxTopsl BIUSIOT HAa cTaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakwue ycTpoiicTBa HCIIONB3YIOTCS A1l U3MEPECHUS ITapaMeTPOB MOPCKON cpebl?
a) TepMmomMeTpbI

b) datunku conéHoctu

¢) PJIIC

d) CniyTHHKOBBIE IPUEMHUKH

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bompocs! Ha ycTaHOBIIEHHE OCIEA0BATEIEHOCTH
Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD STANOB ABM)KCHUS CY/IHA B IITOPMOBBIX YCIIOBHUSX:
1. OneHka NOroJHbIX YCJIOBUH.

2. IMpunsTHe Mep 1o obecrnedeHNI0 0e30MaCHOCTH AKHIIaXKa U Ipysa.
3. VYcTaHOBKa MapycHOro BOOPYXKEHHS WM BKIIIOUEHHUE JIBUraTesiei.
4. Habnronenue 3a UI3MEHEHUSIMU TOTOIbIL.

IIpaBunbHas mocnenoBaTenbHOCTh: | — 3 — 2 — 4

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEAOBATEIFHOCTE 3TAIIOB IIPOBEICHNS MAaHEBPOB IS ITBAPTOBKHU CY/IHA!
1. Br160p MecTa CTOSIHKH.

2. [MonrotoBka 00OpyOBaHUS U KOMaHIIBI.

3. [Moxxon x mpuyaiy.

4. BeInonHeHNne MBapTOBOYHBIX ONEPAIUil.

IIpaBuibpHas OCIEAOBATENBHOCTE: | — 2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUC COOTBCTCTBHUSA

Bonpoc Ne9

VY CcTaHOBUTE COOTBETCTBUE MEXY TUIIAMH BOJIH U MX XapaKTEPUCTHUKAMMU:

Tun BoIHBI XapakTepucTuka

a) ITonepeunsie 1) Konebanus gacTuil NeprneHANKYISIPHO HAIpPaBICHUIO PACIPOCTPAHEHHS
b) IIpoxonsHbIE 2) KonebGanus yacTuil BIOJIb HAIIPABIICHUS PACTIPOCTPAHCHUS
¢) Crosiuue 3) OGpa3yroTcs IpH HATOKEHUH JBYX BCTPEYHBIX BOJIH

d) Yopyrue 4) Tlepenatot sHepruro0 0e3 MepeHoca BemecTBa

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY (PU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXIyHapOHOH cucTeMe eIMHHIL
(CH):

duznyeckas BeIIMYHMHA Ennnuna usmepenus

a) Cuna 1) Heroton

b) Pabora 2) JIxoymanb

¢) MouHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:




a)— 1)
b) —2)
c)—3)
d)—4)

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0BsACHUTE, KaK MOJIIPH3ALNS CBETa MPUMEHICTCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUAMMOCTH. Kakne
MPEUMYIIECTBA AAET HCIOIB30BAHUE MOISPU3ALUOHHBIX (GUIBTPOB?

OrtBerT:

IMonsipu3arus cBeTa UCHONB3YETCs ISl YMEHbIICHHS OJTMKOB W YIYYIICHUS BUIUMOCTH B YCIIOBHSX SPKOH COTHEYHOMN 3aCBETKH HITH
OTPaKEHHOTO CBETA OT BOJBL. [10MISpH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJTHOTO HAIIPABJICHNUS, OJIOKUPYS OCTAITBHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJUKOB. DTO 0COOSHHO TOJIE3HO JJIs1 MOPSKOB, MTO3BOJISIS BUJETh 0OBEKTHI HA TOPU3OHTE WM B BoZe Oosee 4ETKO.
[Monsipu3aTophl TaK)KE MOMOTAIOT Pa3aHyaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00Iee BOCIPUIATHE OKPYKarOIIeH
00CTaHOBKH.

Bonpoc Ne2

OO0bsicCHUTE, KaK IIPOUCXOIUT JICJICHHE SIIEP ypaHa B SIEPHBIX peakTopax. Kakue Mepbl NPHHUMAIOTCS A1 KOHTPOJISI LITHOH
peaKLMy U IPEeJOTBPALICHUS aBAPUMHBIX CUTYyallui?

OrtserT:

[enenue sipep ypaHa IPOUCXOJMT ITyTEM 3aXBaTa HEHTPOHOB sipaMy ypaHa-235, 4To MPUBOUT K UX pacIleIICHHIO Ha JiBa Ooee
NETKUX Sapa U BRICBOOOXKICHNIO SHEPTHH. B pesynpraTe peakunu Takke BEIIEISAIOTCS HOBBIE HEHTPOHBI, CTIOCOOHBIC BEI3BAThH
JanbHelee aeneHne. [ KOHTPOIIS HEeMHOW PeaKuy HCTIONB3YIOTCS YIIPABIAIOMINE CTEPKHH, TTOTIIONIAIONINE H30BITOK
HEUTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEOTBPALIAOIINE [IEPErpeB peakTopa. JJomoTHUTENbHbIE Mephl 0€30MaCHOCTH
BKJIIOYAIOT PE3EPBHbIE HICTOYHUKH EKTPOIUTAHUS U 3aIUTHBIE Gapbepbl LUl CAEPIKUBAHUS PAIHMOAKTUBHBIX BEILECTB.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit Tun n3mydenust oopasyercs Ipyu aHHUTIIISINAHN NTaphl 2JEKTPOH-TIO3UTPOH?
a) Anbda-uznyyenue

b) bera-uznyueHue

¢) lamma-m3myderHue

d) MudpakpacHoe usrydeHne

[IpaBuibHEIH OTBET: ¢) ['aMMa-u3aydeHue

Bomnpoc Ned

Kaxkoit MmeTo ucmionb3yeTcst s OoNpeeleHus CTPYKTYphI KpHCTa/LIoB?
a) Penrrenosckas nudpakiys

b) DexTpoHHAST MHUKPOCKOIIH

¢) Macc-ciekTpoMeTpus

d) Kamopumerpus

IMTpaBuibHEIH OTBET: a) PeHTreHOBCKas TudpaKys

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU TTPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeTopI HCHIONB3YIOTCA ATSI OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) 'amma-cnektpomerpust

b) JleTekTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHBII aHaIN3

d) DnexkTpoHHast MUKPOCKOTIHUS

IIpaBuitbHBIC OTBETHL: a, b

Bompoc Ne6

Kakue nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHMUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp

d) Kanmubparop

[TpaBuibHBIEC OTBETHL: 4, b, €

BOHpOCbI Ha YCTAaHOBJICHUEC MTOCJICA0BATCIbHOCTH

Bomnpoc Ne7
YcraHOBHTE MPAaBUIIBHYIO TIOCICI0BATEIBHOCTD ITAMOB MpOLiecca SICPHOTO CHHTE3a:




OO6pa3zoBaHue renus.

CoenrHeHne ABYX aTOMOB BOAOpPO/A.
BBICBOOOXKICHHE SHEPTHH.

. DopMHPOBaHHUE HOBOII MaTepuUH.
IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

BN =

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TIOCIEI0BATENBHOCTD IAT0B IPH IPOBEACHUH KCIEPHMEHTA 110 HHTEP(EPEHIINH CBETa:
L. Habnronenye u perucrparys HHTEpQEepeHIUOHHON KapTHHBI.

2. VYcTaHOBKAa UCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa A HAOMIOAEHUS MHTEpGhEePEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXIYy UCTOUHMKOM CBETa U SKPaHOM.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy (PU3NIECKIMH SIBICHUSIMHU U HX IPUMEHCHHEM B TEXHHUKE:
PusnyecKkoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®orordpdekt 1) ComHeunsle OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIIHS 4) T'enepanus 3IEKTPOIHEPTHH

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY HU3MUECCKAMH SBICHUSAMHE B OIITHKE U MX OIUCAHUCM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokeHne cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETA IIPH TEPEX0/e U3 OTHOW CPensl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTe CBETOBBIX BOJIH, MPUBOSIIEE K YCHICHHIO WM OCIa0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 3)

¢o—1

d)—4)

OIIK-3: CnocobeH mpoBOIUTE H3MEPEHHS 1 HAaOMI0AeHNUsI, 00padaThIBaTh U MPEACTABIATH SKCIIEPUMEHTAIIbHbIE TaHHbIC

2 cemecTp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

Onuiure npouecc u3MepeHus KodhUIMeHTa TPEHUS CKONbXEHUS MeKAY ABYMs oBepXHOCTsIMH. Kakue nmapameTpsl HEOOXOaMMO
KOHTPOJINPOBATH NPH NPOBEJCHUN SKCIICPUMEHTA?

Ortser:

Jlns u3mepenns koduIreHTa TpeHHs CKOIbXKEHUSI MEXKy ABYMsI HOBEPXHOCTSIMU OOBIYHO HCIIONIB3YETCSI METO][ HAKIOHA
iockocTd. OJMH U3 00BbEKTOB ITOMEIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ TIOCTENICHHO YBETMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagaya ckoibkeHus. Koaddurment TpeHns paccauThiBaeTesl Kak TaHT'CHC yIila HaKkJIOHa. Ba)kHO KOHTPOIHPOBATh YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OO0bsicCHUTE, KaK H3MEPUTH CKOPOCTh PACIIPOCTPAHEHNUS 3ByKOBBIX BOJIH B cpejie. Kakue MeTo bl HCTIONb3y0TCS ISl 3TOTO U KaKue
(haKTOPHI HYXKHO YIUTHIBATE?

Otser:

CKOopocTb pacrpocTpaHeHHsI 3BYKOBBIX BOJIH B CPEJIe M3MEPSIETCs C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
MPOXO0KJICHUS 3BYKOBOI BOJHBI MEX/Ty IBYMs TOUYKaMH. CIIONB3yIOTCS YIBTPa3BYKOBBIE JATYNKU HIM MEKPOGOHBI. BaxkHo
YIUTBIBATh TEMIIEPATYPY CPEAbI, BIQXKHOCTH M HAJIIYHE TPETATCTBHIH, KOTOPhIe MOTYT OBIUATH HAa PACIPOCTPAHCHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAeT ABMXKEHHE Tella I10]] BO3JICHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOI'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa




d) 3axoH coxpaHEHHS SHEPrUu
ITpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcIoab3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

c¢) Conorpad

d) Jaruuk naBneHus

IMpaBuisHEIL oTBeT: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU ITPABUJIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora mHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

IIpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MAarHUTHOTO 110JIs1?
a) Kommac

b) Maruurometp

c¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTHU

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MOCIIEI0BATEIEHOCTD IATOB MIPHU MPOBEACHUN SKCIIEPUMEHTA TI0 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/AYyXeE:
1. INoaxmovyeHne MUKPOPOHOB K PETHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mMepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccTosiHull MeXITy MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOC/IEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOTO JalbHOMEpPA A U3MEPEHUS] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHaza.

2. INoaxmroueHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU SBICHHSAMH U IPHOOPAMH, HCIONB3YEMBIMHU JUTS UX H3yICHUS:
Dusnyeckoe sSBICHUE [Mpubop

a) DnekTpudecTBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3QdHeKToI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMHU BeINUYMHAMH U UX €ANHHUIAMU H3MepeHHs B MexXTyHapoaHON CUCTeMe eAUHHUIT
(CN):

®duznveckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb




¢) MomHocTtb 3) Barr

d) Dueprus 4) JIxoynab
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

3 cemecTp

OTKpBITBIE BONIPOCHI

Bompoc Nel

OO0bsiCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue dakropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJIHT, KOT/Ia CBET MEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM II0Ka3aTeleM IPEIOMICHHS.
Yo7 npenoMIIeHIs OTIpeersIeTCsl OTHOIICHHEM CHHYCOB YTJIOB IIaJICHUS 1 TIPEJIOMIICHH, CoTiacHo 3akoHy CHemna-/lekapra. Ha
YIroJ1 peJIOMJICHUSA BJIUAIOT IMOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpen, Yroj rmaacHusd CBE€Ta U JJyIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONUCXOIHUT (poT0o3hEKT 1 Kakue (HaKTOPHI BIUSAIOT HAa €T0 HHTEHCHBHOCTH. Kakue MaTepuansl Hanboee

3¢ (GEeKTUBHO TEMOHCTPUPYIOT (oTo3hheKT?

OrtserT:

DoT03(hPEeKT — 3TO ABIEHHE, IPH KOTOPOM CBET BEIOMBACT AJICKTPOHBI U3 IIOBEPXHOCTH MaTeprana. HTeHcHBHOCTE oToadderra
3aBUCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH 1 CBOMCTB MaTepHraia. MaTepHaisl ¢ HU3KOH paboTOi BEIXOAA 3IEKTPOHA, TAKHe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee 3G PeKTUBHO MPOSIBISIOT POTOIPPEKT.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit mprbop rcnonb3yeTces It U3MEPEHUs JUTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®ortometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHbIA OoTBeT: a) CriekTpoMeTp

Bompoc No4

Kakoii anemeHT nepuoaimaeckoi TabIMIBl IMEeT HauOoJIbIIee KOJMIECTBO MPOTOHOB B siApe?
a) Ypau

b) [Tnyronuit

¢) Papmit

d) Kanudopanit

[IpaBuibHBIi OTBET: a) YpaH

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

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

b) JleTekTopbl HOHU3UPYIOLIECTO H3ITyICHHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHast MUKPOCKOTIHS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCIIONB3YIOTCS AT HCCIEIOBAHUS ONTHYECKUX CBOIICTB MaTepHanon?
a) CriektpodoTomMeTp

b) [Momspumerp

c) Peppaxkromerp

d) Kanubparop

[paBuitbHBIC OTBETHL: 2, b, C

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

YcraHOBHTE MPAaBIIBHYIO TIOCIEI0BATENBHOCTD 3TAIlOB MpoIecca SAePHOTO CHHTE3A:
5. OO6pa3zoBaHue renusl.




6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BBICBOOOXKICHHE SHEPTHH.

8. dopMupoBaHrUEe HOBOM MaTEepUH.
IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH KCIIEPHMEHTA 110 HHTEP(EPEHIINH CBETA:
5. HaGmonenue u peructpanust HHTEp(HEpeHIUOHHON KapTHHBL

6. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. VYcraHoBKa 3KpaHa JUId HaOIOAeHHUsT HHTeP(EpeHIINH.

8. PerymupoBaHue pacCTOSHUS MEXTYy HCTOYHHKOM CBETa U SKPAaHOM.

IIpaBusbHas mocnen0BaTeNbHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy (GU3UUECKUMH SBICHUSAME U X PUMEHEHHEM B TEXHUKE:
dusnyecKkoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®oroaddext 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe nonie  3) Kommacs!

d) DnexTpoMarHUTHAS MHIYKIUS 4) T'eneparus 1€KTPOIHEPTHU

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY (PU3HIECKUMHU SIBJICHHSAMH B OIITHKE U UX ONHUCAHUEM:
®duznyeckoe SBICHHE Onmcanne

a) dudpaxuns 1) Pa3znokeHne cBeTa Ha CIIEKTpPaJILHBIC IIBETA

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

d) Uarepdepentust  4) IlepekpbiTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBuUIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

¢—1

d)—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT NOIDKEH BBITIOJIHUTD U 3alllUTHTh BCE JA0OpaTOpHbIE pabOTHL, MPELyCMOTPEHHBIE IPOTPAMMO IUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAECTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTy[EHTa B TEUCHHUE CEMECTpa.

MertouKa OLICHKH 3K3aMeHa 110 JUCIUIUINHE

TeopeTudeckast 9acTh 3K3aMEHA 110 JUCIHUIUIMHE MPEACTaBIAeT co00il KOMILIEKC BOIPOCOB HA YCBOEHHE MPOIICHHOI0 MaTepHana -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBIL.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, Ui KayKI0To 3a1aHus, (POPMYIHPYET MPABIILHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas 4yacTh SK3aMeHa MO JUCLUIIMHE MPEACTABIAET 3aJa4l, HalPaBICHHbIE HA BBIABICHHE BO3MOKHOCTH MPAKTHYECKOTO
MPUMEHEHNS KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BHIIOIHEHUS TEOPETHUECKON U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

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

4 (xopo1wo) 75+84 Bce 3amanus BBINOIHEHB B COOTBETCTBUH € TpEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(hYyHKITMOHUPOBAHHUS CHCTEMBI MJIH BBITTOJHEHO JIBA 3a/IaHKsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B IIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe

JIOCTAaTOYHOM JJIs1 001Eero (PyHKIIMOHUPOBAHUS CHCTEMBI
2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe




JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0at 3a 5K3aMeH BBICTaBIISETCS MO OLEHKE XyAlIeH YacTH. B cOpHBIX cilydasx mpenojaBaTelb BIpaBe 3a/1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTUUECKUE 3aJaHUS.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

3armaBue I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue 11 HHKESHEp.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010

HBanoBHa

JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a44 A1 CAMOCTOAT. PEILIEHUS IS CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,

Tpeinkvuna Enena
TpangueBHa

Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011

JI1.3 [CurnmoB Brnamucnas | Onruka. @usmka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,

HBanoBuy,
IIpoTononosa Huna
ITaBnoBHa

2016

JI1.4 |Buxkynos C. B., ®dusmka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,

Curumos B. .,
Tpsinkuna E. T.

2017

JI1.5 | Hukurenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,

I'eopruesuy, SkoBieB
Bragumup
HuxonaeBuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun HukonaeBua

2019

JI1.6 |Huxurenko AHatonuii |JlaGopaTOpHBIM IPaKTHKYM ITO MEXAHUKE Hosocubupck: CI'YBT,

T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
CurumoB Buaaucias
NBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun HukonaeBnu

2018

7.1.2. JlonoHUTeILHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit JlabopaTopHBIH MPAKTUKYM IO (PU3HKE. DINEKTPHIECTBO, MATHETH3M HoBocubupck: HCABT,

BacunwseBud,
CuHrokoB Muxau
IlerpoBuu

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue

O6opynoBanue

YuebOnas ayAUTOPHS IS
MPOBEJICHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEXKYTOYHOH aTTeCTaI[H

AynuropHast nocka; Komruiekt ydeGHON wMeOenu; JlaGopaTopHble CTEHIBI: YHHBEpPCAIbHBINA
CTeHX «3aKOHBl MOCTOSHHOTO TOKa», 6 1uT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPU30HTAIBHOM COCTABIAIOIIEH MarHuTHoro mnonst 3emnd, 4 wr. OmnpeneneHue YCKOpPEHUS
CHJIBI TSDKECTH 1o crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe Kojieco, 4 mr.;
OmnpeneneHue CKOpocTH  3Byka;  OrmpenesneHue  OTHOLICHHMS  TEIUIOEMKOCTEH, 2  IIT.;
JlabopatropHoe oOopymoBanue: Habop sIeKTpoM3MepHTENBHBIX mpuOopoB, 2 mmirT.; HaGop
000pyIOBaHuUS 7Sl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 mT.

JlaGopatopusi onTuku U (HU3NKU
aToma - ydeOHas aymuTopus AJs
MPOBEICHUS 71a00paTOPHBIX
3aHATUI

AymuropHast nocka; Kommekt yueOHoit Mmebenu; JlabGopaTopHble ycraHoBku: OrmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOSHHS JHH3bI, OmnpeneneHre NoKa3arels MPeJOMIICHUS KHIKOCTeH ¢
noMoImpo  pedpakromerpa A6OGe; OmnpeneneHue [IMHBI BOJNHBI Jla3epa IPH  IIOMOIIN
nupaknuoHHON pemeTtky; OmpenesneHne KOHICHTPAIMM CaXapHBIX PAcTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMuepaTypbl packanéHHoro Tena; Vcciemnosanue
JIMHEWYaTOro CHEKTpa BOJOPOAA M OIPEEICHNs TOCTOSHHON Pundepra




YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y IPOMEKYTOYHON aTTeCTalH

AynutopHas nocka; Kommiext yueOHoit mebenn; MynbTuMenuitHoe o0OpygoBaHUE: IPOEKTOP
(cTaumoHapHbIii), 3kpaH (crannoHapHsiii), [1K (mepeHocHoii)




