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Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM
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(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 4/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
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Wnas KoHTaKTHas 2 2 4 4 6 6
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:
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TeopeTnueckast MExaHUKa

222

WHadopmannoHHbIE TEXHOJIOTHH B TEXHOC(EpHOIT Oe30macHoCTH

223

OO01mmast 37eKTPOTEXHUKA U SIEKTPOHUKA

224

Texaudeckas MeXaHHKA

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

dunocodus

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

(MOJYJIS)

YK-1: Cnioco0eH ocylmecTBJIATH MONCK, KPUTHYECKUI aHAJINU3 U CMHTe3 HHGOPMALMHU, TPUMEHSTh CUCTEMHBIH MOAX0/ AJs
peuieHus NoCTaBJICHHbIX 3a1a4

YK-1.1: OcymecTBIsIeT IOUCK U CHHTE3 MOTyYeHHON HH(POPMALUH IS pe-IIeHHs IIOCTaBICHHBIX 33124

VK-1.2: TIpoBOAHT KPUTHUECKHUH aHANN3 HH)OPMAIHH TIPH PEIICHUH ITO-CTaBICHHBIX 3a1a4

VYK-1.3: IIpuMeHseT CUCTEeMHBII MOAXO0 AJIs PEIIEHHUS TOCTaBICHHBIX 3aa4

B pe3ynbTaTe 0cBOEHHS TMCHUILTUHBI 00Y4AIOLIHIICA T0/KEH

3.1|3nats:
3.1.1 | oCHOBHBIC HOHSTHSI, 32aKOHBI K MOJAEIIA MEXaHHKH, JIEKTPUYECTBA U MarHETH3MA, KOoJicOaHUil U BOJIH, KBAHTOBOM (pU3HKH,
CTATHCTHUYECKON (DU3UKU U TEPMOJUHAMHUKHI; METOJIBI TEOPETHUECKOTO M IKCIICPUMEHTAIBHOTO UCCIICIOBAHNUS B (pr3HKe
3.2 | YmeTh:
3.2.1 | HoMB30BaTHCS H3MEPUTEIBHBIMHU IPUOOPAMH; YMETh OLICHUBAThH YHCICHHBIC NOPSIKH BETUYMH, XapaKTEPHBIX IS
Pa3IHYHBIX Pa3JICIIOB €CTECTBO3ZHAHUS
3.3 | Baagerb:
3.3.1 | MeTOgaMH TEOPETHYECKOTO M AKCIIEPUMEHTAIBHOTO HCCIICIOBaHHS, HABBIKAMH 0€30MacHO paboThI ¢ 000pyIOBaHUEM,
00paboTKH M aHAIN3a IKCIIEPUMEHTAIHHBIX JTAHHBIX
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU

Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0

Jla6 Kunemaruxka. JlaboparopHas padota 1. OCHOBBI METOIOB 00paOOTKH 1 4 J1.7 0
pe3ynbTaToB U3MepeHuit pu3nueckux BenuunH. JlabopatopHas padota 2.
OnpenerneHye MIOTHOCTH TN MPaBHILHON Gopmbl. /J1ab/

Cp Kunemaruka /Cp/ 1 12 0
Jlex Hunamuka /JIex/ 1 6 JI1.1 0
JIa6 Junamuka. JlaboparopHas padota 3. OnpeneneHue yCKOPEHHsI CHITbI 1 6 JI1.7 0

TshKecTH 1o crocoly beccenst. JlaboparopHast padora 4.0npenenenue
MOMEHTA HHEPIIUN MaXOBOT0 KoJieca JMHAMHYECKUM METOOM.
JlaGoparophas pabota 5. MI3ydeHue OCHOBHOTO 3aKOHA TUHAMUKU
BpalaTeIbHOTO JBIKEHHSI C TIOMONIBbIO MasiTHHKa O0epOeka /J1ab/




Cp Hunamuxka /Cp/ 1 12 0
Jlex Mexannueckue konebanus 1 BOJIHBI /JIek/ 1 2 JI1.1 0
Cp Mexanuugeckue kKonebaHust 1 BoIHbI /Cp/ 1 10 J1.2 0
Paznen | Pazpes 2. ModsekyisipHas GpU3HKa ¥ TEPMOAHHAMHUKA
Jlex MonexynspHO-KHHeTHIecKas Teopust /JIex/ 1 6 JI1.1 0
J1a6 MonexynsipHo-KHHETHYECKas Teopus. JlabopaTropHas paborta 1 2 J1.5 0
6.0mpeneneHue OTHOIIEHHUS YISIbHBIX TEINIOEMKOCTel BO3IyXa,
HU3MEPEHHBIX TP MTOCTOSHHOM JIABIICHUHU U IIOCTOSIHHOM 00bheMe METOIOM
Knemana u Jlesopma /J1a6/
Cp MonexynsapHo-KuHEeTHUeCKas Teopust /Cp/ 1 6 0
Jlex OCHOBBI TepMOAMHAMUKH /JIeK/ 1 4 JI1.1 0
Jla6 OcHoBbI TepMOAHAMUKH JlabopaTopHas padoTa 7.M3MepeHue JUTHBI 1 2 JIL.S 0
3BYKOBOI BOJIHBL,CKOPOCTH 3ByKa U K03 ¢uunenta [Tyaccona mo
($a3oBbIM cooTHOIIEHUAM. /J1ab/
Cp OcHoBsl TepmonuHamuku /Cp/ 1 12 J1.6 0
UKP Texymwuit kouTpons /MKP/ 1 2 1.4 0
Pazgen | Pa3zpen 3. DiekTpuyecTBO
Jlex Onexrpoctaruka /Jlex/ 1 4 JI1.1 0
JIab Onexrpoctaruka. JlJaboparopras pabora 8. Mccnenoanue 2 2 J12.1 0
aMeKTprUYecKoro moss /J1a6/
Cp Onextpocraruka /Cp/ 1 12 J12.1 0
Jlex OnexrpoauHamuka /Jlex/ 1 4 JI1.1 0
Jlab Onexrpoaunamuka. JlaboparopHas padora 10. M3mepenue 2 2 0
CONPOTHUBIICHUS METOIOM YPaBHOBEIICHHOTO MOCTHKa /J1ab/
Cp Onekrpoauaamuka /Cp/ 2 10 J12.1 0
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Jlek MarnunToctatuka /JIex/ 2 2 J1.1 0
JIa6 OrnpeneneHre TOPU30HTAIBLHON COCTABIISIONICH MATHUTHOTO TIOJIS 2 2 JI2.1 0
3emim /J1a6/
Cp Marnutoctaruka /Cp/ 2 10 0
Jlex MaruutHas unykuus. Teopus Makcsesuia U1sl 31€KTpOMarHuTHOIO 2 2 JI1.1 0
monist /Jlex/
Cp MarnutHas uanykuus. Teopus Makcsesuia 1151 3J1€KTpOMarHuTHOIO 2 8 J1.2 0
noJist /Cp/
Paznen | Paspen S. Ontuka
Jlex Ouznyueckas onrtuka /JIex/ 2 6 J1.1 0
JIa6 Onpenenenne ri1aBHOro (OKYCHOTO pacCTOsHUS JUH3. OnpeencHue 2 6 JI1.3 0
IToKa3aTeJel IIPETIOMIICHHIS JKHIKOCTEH C TOMOIIBI0 pedpakToMeTpa
A66e. OmpeneneHne AIUHBI BOJIHBI H3IYYSHUS Ja3epa IpH MOMOIIN
JudpakuoHHOK pemieTky /J1ad/
Cp Ouznueckas onrtuka /Cp/ 2 12 0
Jlex KsanroBas onruka /JIex/ 2 2 J1.1 0
Jlab OmnpepeneHue TeMnepaTypbl pacKaleHHOTO TeJla ONTUYECKUM 2 2 JI1.3 0
meronom /JIa6/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.3 0
HKP Texymuit kouTpoas /MKP/ 2 2 J1.4 0
Paznen | Pa3znmen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
JIab Crpoenue aroma. I'pagyrpoBka MOHOXpPOMATOPA 110 CIIEKTPY UCITYCKaHUS 2 2 JIL.S5 0
aTOMOB PTYTH. MccreoBaHme CIIeKTPOB HCITYCKaHHS BOJOPOIA U
oIpezaerneHne noctosHHol Pundepra /J1a6/
Cp Crpoenmne aroma /Cp/ 2 10 0
Jlex SAnepnas dusuxa /Jlex/ 2 2 J1.1 0
Cp SAnepnas ¢msuxa /Cp/ 2 10 J1.5 0
HKP Texymmuit korTposs /MKP/ 2 2 J1.4 0

5. COAEP)KAHME AVNCLUILIAHGBI (MOAYJIST)

Paznien 1. dusnyueckue 0OCHOBBI KIIACCHYECKOM MEXaHUKH




Tema 1.1. KunemaTuka

OnemeHTsI KMHEMaTHKHU. Mojenu B MexaHuke. Cuctema orcueTa. [loctynarensHoe ABMKEHHE TBEpAOTo Tena. TpaekTopus, AIHHA
IyTH, BEKTOp nepemerieHus. CKOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccugukanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3akona nuHamuku Hetotona. IToHATHS Macchl ¥ cHiIbl. BUibI CHIT B MEXaHUKE: TPEHHUS, yIPYrOCTH U TAroTeHus. Mmmynbc Tena.
Wmmynsce crnbl. BHeNHNE 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHHIecKoi cucteMsl. LleHTp macc (meHTp
MHEPLUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €T0 ABMKEHHS.

PaboTa MOCTOSHHOM M IEpEMEHHOM CHITbL. BIpaskeHrne paOoThl CHIIBI Yepe3 KPUBOIMHEHHBIH HHTErpan. MONTHOCTh. DHEPTrHs Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS M B3aNMOIeHcTBr. KnHeTHaeckas SHepTrusl MeXaHHIeCKO CHCTEMBI. 3aKOH
COXPaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKH BPAIIATENbHOIO ABMKEHHS TBEPJOTO TEIA OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKoH BCeMHUPHOTO TsAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHUCTBYIOIIEH HAa MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUUECKOH SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )kxuIKOCTH U ra3e. EquHuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHymnu u cienctsus u3 Hero. Tedyenue Ba3koi sxuaxkoctd. @opmynsl HetoTona u
Croxca. KoaddunueHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexannueckue konebaHHs 1 BOTHBI

T'apmonmdeckue Kone0aHus 1 UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebarwmii. [IpyXxnHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYecKuX Koiaebanuil. ClioxeHne rapMOHHUECKUX KOoJeOaHUit OMHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

CroxeHHs B3aNMHO MTePICHINKYISIPHBIX Koebannid. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U oNepeyHbIe BOTHBL.
YpaBHeHue 110ckoi Oeryiiei BoaHbI. [JJinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJIHAMHKA

Tema 2.1. MonekynsapHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHoe ypaBHeHHe MKT uaeanpHbIX rasos.
Cpenssisi KHHeTHYIecKasi SHEPTHst MOJIEKYIL. MoJeKyIIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJIKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeneHus 4acTHI] BO BHEIITHEM NTOTEHIUAIbHOM none. CpegHee yuciao
CTOJIKHOBEHHIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsrtHOe 0o6ocHOBarMe MKT. [luddy3us, TermonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60bl MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Havaso TepMoxuHaMUKH. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCTs MaKpocHcTeMBl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTY MJEAIBHOIO ra3a oT Buja mpouecca. [IpuMenenne nepBoro Hayana TEPMOAUHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpoueccsl. Lukin KapHo n ero k... 1uis naeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cuutbl ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCTBU. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. ®@asoBsle nepexoas! 1 u 2 poga. Kputuueckoe cocrossue. TpoiiHasd Touka. OCOOEHHOCTH TBEPAOTO U HKUIKOTO COCTOSHUI
BelecTBa. [loBepxHocTHOE HaTsbKeHUe. CMauuBaHue. KanwisipHble sIBICHUS.

Pazgen 3. DnexTpuuecTBo

Tewma 3.1. DnexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. [IpHHINIT CyTiepo3niym
aJeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH 0TI, CO31aBaEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anekTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaGoTa cHI1 3IIeKTPHUECKOTO0 MO O TIepeMENIeHHI0 3apsaa. L{npkyiamus BeKTopa HanpspKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATHYECKOTO MO, [ToTeHIma 31eKTpUYeCcKoro Mojst. DKBUIIOTCHIINATIBHBIC TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAIPSHKEHHOCTBIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKaxX. THIIbI AUIEKTPUKOB. Bus! nonspusanuu. BexTop nonspusanuu.
ITpoBOTHUKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! u ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTATHIECKOro moist. O0bEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMUKa

ITocrosiHHBIN 3neKTpUYecKuil TOK. Buasl HocuTenen 3apsa B pa3nuuHblx cpenax. Cuia Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH reru. COMpoTHBIICHHE W IIPOBOUMOCTS POBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUN IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIIHOCTE 3s1eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenue ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Paznen 4. DnexkTpoMarHeTusm

Tema 4.1 MaruurocraTika

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO HOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B




MarautHoM mode. [Ipusnun paboTs! snektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. [IBIKEHHE 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupkymsinus Bexktopa H u B. 3akon moiaHoro toka. MarHuTHOE mojie COJICHOUAa 1 Topouaa. [10TOK BEKTOpa MarHUTHOM
unaykuuu. Teopema 'aycca s nons B. [loTtok Bekropa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajst 31€KTPOMarHUTHOTO MOJs

Pabora 110 TIepeMeeHnIo MPOBOAHMKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro BBIBOJ] U3 3aKOHA coxpaHeHHus 3Hepruu. Ipasuno Jlenna. SIBnenue camonHaykimu. MHIyKTUBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKnus.

MarsauTHOE TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), X Gpu3ndeckas mpupona. HamarHn4eHHOCTS.
MarnuTtHas TpoHUIIaeMocTh BemecTBa. OcHOBEI Teopur MakcBemta. Tok cmemenus. Y paBHeHnss MakcBenIa B HHTETPaTbHOH
hopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE M MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IEPEMEHHOr0 TOKa. MOIIHOCTB, BbJENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE KoneOanus. ['apMOHUUECcKHe, 3aTyXarolHe 1 BRIHYKIeHHbIE KoieOanus. [lonaTue o pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJH.

Pazpen 5. Ontuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MMOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbic.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nun3sl. @opmyna nuH3bL. [TocTpoeHne H300paxKeHHH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u anvuHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHTa. MIHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uuTeppepeHiny B HayKe U TEXHHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBaHne CTpyKTyphI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noasipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUH Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomienue. Ilpuzma Hukons. Iongapouns! u
HOJIAPHU3AI[OHHBIC IPU3MBL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JIEKTPOHHO TeOpHH auctepcuu cBera. [lornomenue (adbcopOuus) ceera. 3akoH bByrepa.

Tema 5.2. KBanroBas ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipeznenenue sHeprum B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue pororddexra. BHemumit pororpdekt u ero 3axonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHENTHET0 (oTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. Omnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX MCITyCKAHHSI U TIOTJIOMICHHUST aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHNE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist craiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToMa BOJOPOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras puzuka

PentrenoBckue cekTpsl. 3akoH I'. Mo3nu. Ilorsiomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX r'eHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe dncia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3ITy4eHHE U €r0
BUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O AEPHBIX peakUUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHas pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [loHsTue o siaepHO SHepreTHke. Peakuus cuHTe3a aTOMHBIX siaep. [IpobieMa ympaBisieMbIX TEPMOSIEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. VX Kiraccudukanus.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnaenue u 3amuTa 1a00paTopHBIX padoT
BerlnonHeHHe CaMOCTOSTENBHBIX PaboT

3auer

OKk3aMeH




6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJibHbIE BOIIPOCHI U 3aJaHUS

1 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHHUS TN B BAaKyyMe HE 3aBUCHT OT UX Macchl? ONHIINTE, 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 Oaroyiaps 3aKoHy BceMUpHOro TsroreHus: Herotona. CornacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYeT Ha BCE Tela OMHAKOBO, TPOTIOPIIHOHAIEHO X Macce. OHaKO, MOCKOJIBKY Macca TakkKe
oIpenersieT HHEPTHOCTH Tella (CONPOTHBICHUE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIIBITHIBACT TEI0, OKAa3hIBACTCS
MOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHITBI, JCUCTBYIOIINE HA MAJAIOIIEe TEI0, — ITO CUJIA TSIHKECTH U
COIPOTHUBIICHUE CPeAbI (B CITydae OTCYTCTBHS CpPEIIbl, KaK B BakyyMme). B BakyyMe cONpoTHBIICHHE OTCYTCTBYET, U CHHCTBEHHBIM
(hakTOpOM OCTaeTCs TPaBUTAIHS, KOTOpPas YCKOPSIET BCE TeJla OTMHAKOBO.

Bompoc No2

OO0BscHUTE, TOYEMY BO3yX B KOMHATE HMEET IMOCTOSIHHYIO TEMIIEPATypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHAThCS. UTo
MPOUCXOJINUT C SHEPTHEH MOJIEKYI BO3yXxa?

Ortget: TeMmeparypa Bo3ayxa B KOMHATE HOAICPKUBACTCS IIOCTOSIHHOM Giiaroapsi mporeccy TeIUIonepeiayi MeX Iy BO3LYyXOM H
creHamu. Koryia cTeHBI HarpeBalOTCS WITH OXJIAXKIAIOTCSI, OHH IEPEIArOT TEIUIO BO3AYXY, KOTOPBIH, B CBOIO OYepeb, paclpeaeisieT
3Ty 3HEPTHIO CPEH CBOMX MOJIeKyll. OnHaKo u3-3a 60IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH MePeMEeIINBATHCS, M3MEHEHUS
TeMIepaTypbl CTEH He IPUBOIAT K 3HAUUTEIbHBIM H3MEHEHHUSIM TEMIIEPATyphl BO3AyXa B LIEJIOM. DHEPTHs MOJIEKYI BO3lyXa
nepepacipeieNseTcs TakuM 00pa3oM, YTO CPEIHssA KHHETHIECKasi SHEPT s MOJICKYI (KOTOpasi OlpeessieT TEMIIEPaTypy) OCTaeTcs
MPAaKTUICCKA HEM3MECHHOM.

3aKphIThIE BOMIPOCH! C OTHUM MIPABUIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0oH ornucheIBaeT B3aMMOACHCTBYE ABYX TeJl, HAXOAAIIUXCS MO/ JCHCTBUEM CHIIBI TSKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBusbHblii 0TBeT: d) 3aKOH BCEMUPHOTO TATOTEHUS

Bompoc No4

Kakoe ycTpoiCTBO HCTIONB3YETCS IS U3MEPEHHUS CUIIBI TOKA B JIEKTPUIECCKON Ieru?
a) AMnepMmetp

b) BoaeTmerp

c) Ommetp

d) I'anbBanoMeTp

[IpaBunbHBI OTBET: a) AMIIepMeETp

3aKphIThIE BOMIPOCH! C HECKOJIBKUMH MPAaBUIIbHBIMU OTBETaMHU

Bompoc Ne5

Kakue U3 nmepedyrcieHHbIX (PaKTOPOB BIMSIOT HA COCTOSIHUE BelecTBa (ra3000pa3Hoe, )KHUIKOe, TBepnoe)?
a) Temmeparypa

b) JaBnenue

¢) O6beMm

d) Momnspraas macca

¢) Cua MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii coctan

[TpaBuBHEIC OTBETHL: a, b, €

Bonpoc Ne6

Kakne nprOops! HCIOIB3YIOTCS VISt H3MEPEHHUS JISKTPUIECKUX BEINYUH?
a) Ammepmerp

b) BoasTtmerp

c¢) Tepmometp

d) Manomertp

e) Ommerp

f) Bapometp

[IpaBuibHBIC OTBETHL: a, b, €

Bomnpocs! Ha ycTaHOBIIEHUE 1TOCIIEI0BATEILHOCTH

Bompoc Ne7

Y cTaHOBHTE MPAaBUIIBHYIO MOCIIECIOBATEILHOCTD ATAIOB JBIXKEHHS TEJa, OPOIIEHHOTO BEPTUKAIBHO BBEPX.
1. Teno pocturaer MakCUMajabHOM BBICOTHI.




Teno HauWHAET ABUIKEHUE BBEPX.

Teno ABMXKETCS BBEPX C 3aMEIICHUCM.

Teno HauMHAET MMagaTh BHU3.

Teno Bo3BpamiaeTcst B UCXOIHYIO TOUKY.
HpaBHHLHaﬂ OCJIE0BATEIbHOCTE: 2 >3 —> 1 >4 — 5

PNINS

Bompoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHChOpMaTOpa.
MarHuTHbIH IIOTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHEpHpYeT HIEKTPHIESCKUH TOK.

BropuuHas 00MOTKa MOTydaeT MepeMEHHbBIA TOK.

Bo Bropuunoii o0mMoTke BozHukaeT D]IC.

ITepeMeHHBII TOK NMOJACTCS B IEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IIOCJIEI0BATENIBHOCTE: 5 - 1 -4 —52 — 3

DA~

BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBUSA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU BEIUYMHAMH U UX ONPECTICHUSIMU.
duznyeckasi BEITHMIHHA OmnpenencHue

a) Ummynsc 1) IIpousBeneHne Macchl Ha YCKOPEHHE

b) Cuna 2) Benmuuna, XapakTepu3syromas IBIDKCHUE Tela

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopocth 4) V3MeHeHUe MOJIOKESHHS Tella OTHOCUTEIILHO BPEMCHH
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

Bomnpoc Nel0

Y CcTaHOBHTE COOTBETCTBHE MEXKOY q)I/I3I/I‘IeCKI/IMI/I BEJIMYMHAMU U UX €IUHUIIAMH U3MEPECHUA B Me)K}IyHapOIIHOﬁ CUCTCMC CIUHUIL

(CIA).

®dusnueckas BeIMYMHA Enununna uzmepenus
a) DIeKTpHUYEeCKui 3apsiy 1) Kynon

b) HanpsoxkeHHOCTS 2mekTpuueckoro nons 2) Heroron/Kynon
¢) IloTeHIMan 3MEeKTPUYECKOro MOl 3) Bonbr
d) EMkocTh KOHIEHCAaTOpa 4) ®apan
IIpaBunabHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE IPUHITHAI pabOTHI JIMH3HEI U KaK OHA GopMupyeT H3o0paxkeHue npeaMera. Kakue mapameTphl THH3BI ONPENEIIOT
Ka4ecTBO N300parkeHHs?

Ortser: JIun3a paboTaeT Ha OCHOBE IpesioMIIeHHs cBeTa. Koraa cBeT MpoXoAnT 4yepes JIMH3Y, OH H3MEHSCT HAalpaBJICHUE CBOETO
pacmpocTpaHeHHUs U3-3a Pa3HUIIBI CKOPOCTEH CBETa B BO3yX€ U MaTepHae JIMH3bI. JTO MO3BOJISET JIMH3E COOMPATh MM PACCEHBATh
Jy4aH cBeTa, hopMupys n3odpaxenue npeamera. OCHOBHBIMH ITapaMeTPaMH JIMH3bL, OIPEACSIISIONIMI Ka4eCTBO H300paXEHUS,
SBJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKa3aTellb IPEIOMIICHHS MaTepuaia 1 auaMerp. Yem MeHble poKycHOE pacCTOsIHUE, TEM
CHUJIbHEE JIMH3a COOMPAET CBETOBBIC JIydH, co3/1aBast 4€TKoe n3o0paxxenue. [lokazarens NperoMIiIeHHs BIMACT HA Yroll OTKIOHCHUS
Jydei, a OONBIIOH TaMeTp YMEHBIIAET MCKAKEHIS ¥ YBEIMUUBACT IPKOCTH H300PaXKEH.

Bompoc Ne2

Onwumute Moaens atoma bopa u 00bsICHUTE, KaKUM 00pa3oM OHa OOBSCHSCT CIICKTP M3ITYyICHHUs BoAopoaa. Kakue orpaHuueHus
HMEET 3Ta MOJICIIh?

Oteet: Mogens aroMa bopa npezrmnonaraer, 4To 3JIEKTPOHBI BPALIAIOTCS BOKPYT SApa [0 CTAI[HOHAPHBIM OpOHTaM, HAXOIsICh Ha
(DPMKCUPOBAHHBIX SHEPTETUUCCKUX YPOBHSX. [lepexo/1 31IeKTPOHOB MEXIY STUMHU YPOBHSIMHU COMPOBOXKIACTCS U3ITYICHUEM HITH
MOTJIONEHHEM KBAaHTOB CBETA, YaCTOTA KOTOPBIX OMPENENSIETCS Pa3HOCTHIO SHEPTHI YPOBHEH. DTa MOJIENb YCIIEITHO OOBSICHSICT
JUHEHYaThIN CIIEKTP BOAOPO/IA, IPEICKA3bIBasi TOUHBIC YACTOTHI U3Iy4aeMbIX (OTOHOB. OIHAKO OHA OTpaHUUYEHA JIHIIbH IPOCTHIMH
aTOMaMH U He YYUTBHIBAET KBAHTOBO-MeXaHUUECKUe I (HEKThI, TAKHUE KaK CIUH 3JIEKTPOHA M HEONPEASAEHHOCTD TOT0KEHUSI.

3aKpBIThIE BONPOCHI C OJJHUM NIPABIIIBHBIM OTBETOM
Bompoc Ne3




Kaxkast u3 mepednclieHHbIX TUH3 00J1aJaeT CIOCOOHOCTBIO COONPATh MapalieNbHbIe TydH CBETa B OJJHOM TOuKe?
a) PaccenBaromas nuH3a

b) Cobuparomast TruH3a

¢) JIBOsIKO-BOTHYTasl JTMH32

d) ITnocko-Boruyras TMH3a

I[TpaBuibHEI oTBeT: b) Cobuparommas TuH3a

Bomnpoc Ne4

Kakoii anement [lepuonuyeckoii CHCTEMBbl IMEET HAUMEHBIIIUNA ATOMHBIN HOMEp?
a) Bonopon

b) Tenmii

¢) Jlutuit

d) Yriepon

IIpaBusbHEI 0TBET: a) Bomopos

3aKphIThIE BOIIPOCH! C HECKOJIBKUMHU MPABUIIBHBIMU OTBETAMHU

Bompoc Ne5

Kakwne n3 mepeuncieHHbIX SBICHUH OTHOCATCS K onTudeckuM 3¢dexram?
a) UnTepdepennys

b) lucdysust

¢) Pedppakius

d) Pe3zonanc

e) Jucnepcus

) Konsekmus

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxkue ameMeHTHI BXOIAT B COCTaB sApa aToma’?
a) [Iporons!

b) Heiirponsr

¢) DIEKTPOHBI

d) ITosutponsr

€) AHTHIIPOTOHBI

IIpaBuiIbHBIC OTBETHL: a, b

BOHpOCLI Ha YCTAHOBJICHHC OCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD IPOXOXKICHUS CBETA Yepe3 COOMPAIOIIYIO JINH3Y.
I. CBeToBbIE JIy4u CXOIATCS B (POKyce IMocie MPOXOXKIACHUS uepe3 JIHUH3Y.

2. [TapaniensHble CBETOBBIC JTy4d IIONAJAlOT HAa TOBEPXHOCTD JIMH3BI.

3. Ilocne npenomiieHNsl B JIMH3€ CBETOBBIE JIy4U HAUMHAIOT CXOIUTHCA.

4. Jlyun mepecekaroT ITIaBHYI0 ONTHYECKYI OCh JTHH3BL

[IpaBuiibHAs TTOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MPABUIIBHYIO TOCIEI0BATEIBHOCTD COOBITHIA, TPOUCXOISIINX IPH PaTHOAKTUBHOM Paciaje alb(ha-4acTUICH.
L. O0pasyeTcss HOBBIH JIEMEHT C MEHBIIHM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaer anb(a-qacTHIly.

3. Yucno MpoTOHOB yMEHbIIAETCs Ha 2.

4. Uuciio HEUTPOHOB YMEHbIIAETCS Ha 2.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpocsl Ha yCTaHOBIEHHUE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXK/y ONTHUECKUMH SBICHHAMH U UX ONUCAHUSIMU.

Onrtuueckoe ABIEHHE Onucanune

a) OTpaxkeHue 1) Nsrubanne cBETOBHIX JIyded IpHU Mepexojie U3 OJHOM CPeAbl B IPYTryIo

b) [penomnenue 2) Bo3sBpaiienue cBeTOBOTO Jyda 00OpaTHO B Cpely IpU BCTpede C TPAHUIEH pasnena cpern
¢) Audpaxuust 3) Paznoxenue 6enoro cBera Ha LIBETa CIEKTpPa

d) Aucnepcus 4) OTK/IOHEHHE CBETOBBIX BOJIH TPH MPOXOKICHUH Yepe3 y3KYIO ILENb UM OTBEPCTHE
ITpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—4)

d)— 3)




Bompoc NelQ
YcTaHOBHTE COOTBETCTBHE MEXKTY YACTHIIAMH, BXOASAIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMHU.
Yactrma CBOWCTBO

a) DJIEeKTpoH 1) TTonoKUTENBbHBIN 3apsi

b) IIpoton 2) OTpunaTenbHbIi 3apsm

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) TIMosutpon 4) Nmeet maccy, OMHM3KYI0 K Macce 3JEKTPOHA, HO TIOJOKHUTENBHBINA 3apsiy
IIpaBUIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyneHT TOJDKeH BBIIONHUTD M 3aIIUTHTH J1a00paTOpHBIE PadOTHI, IPeTyCMOTPEHHBIE MPOTpaMMON TUCIUILTHHEL JlabopaTopHas
paboTa cuuTaeTcs 3aUIEHHON MTPH YCIOBHH YIOBIETBOPUTEIBFHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOIBHBIX BOTIPOCOB,
MIPUBEACHHBIX B KOHIIE KOKJOH pabOTHI.

MCTOJII/IKa 3a4cTa 110 JUCHUIIINHE
3auer mo JUCHUTIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMAaTHYCCKON pa6OTLI CTyAC€HTA B TCUHCHUC CEMECTPA.

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIHIEHHOTO MaTepHraia -
TEPMHHBI, OTPE/ICIICHNUS, 3aKOHBIL.

B pamkax TeopeTHdyeckoil 4acTh 00yqaroIuriics, Ui KaXKI0ro 3a1aHus, GOpMYyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aqaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas 4acTh K3aMEHa 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HANPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IIPAKTHYECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISIETCS C YIETOM PE3YJITATOB BHIIOJIHEHHS TEOPETUIESCKON 1 TIPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPSOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3agaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM ISl OOIIETO
(hyHKIMOHUPOBAHUS CUCTEMbI UJIHM BBITIOJHEHO /1B 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInoniHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSAMH, B 00bEME
JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TPeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroBelii 6aur 3a 9K3aM€eH BBICTABIISETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEeroaaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUYHAIOIMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC MPAKTUICCKUEC 3aJaHNA.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1uTeparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTaBUTENHU 3arnaBue W3nmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaebd. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | Bukynos CtaHucnas Du3uKa: 3a1a44 A1 CAMOCTOAT. PEILEHU UL CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yIeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 [CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
WBanoBuy, 2016
IIporononosa Huna
[TaBnoBHa
JI1.4 | Buxkynos C. B., Odusnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

Huxnrenko Anatonuit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

JIabopaTOpHBIi MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IleTpoBuu

JlabopaTopHBIii PAKTUKYM 110 (PHU3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYueOHas AyITUTOPHS JUTS
NPOBEJCHHS TEKYLIEr0 KOHTPOJIS
U IPOMEXXYTOUHOM aTTecTaluu

AymutopHas nocka; Kommiekr ydeOHoH wmebenn; JlaGopaTopHble CTeHIBI: YHHBEpPCAIBHBIN
CTeHI «3aKOHBI TOCTOSHHOTO TOKay», 6 mr.; JlabopatopHas ycraHoBka: OmnpeneneHne
TOPU30HTANBHOM cocCTaBisiomeld MarHuTHoro mois 3emiu, 4 wT. OmnpeneneHue YCKOPEHUS
CHJIBI TshKeCTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mirT.;
Ompenenenne  ckopocTH  3Byka; OrmpeneneHne OTHOMICHHS — TEIDIOEMKOCTEH, 2  IMIT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEH M3MEPEHHH, 6 INT.

JlabopaTtopuss onTUKH W (HU3KUKH
aToma - y4eOHas aymIuTOpHS I

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHoBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIMH3BL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KUIKOCTEH ¢

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

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIeHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOfI aTTeCTaluin

(cTaumoHapHbIii), 3kpaH (craumoHapHslii), 1K (mepeHocHoi)




