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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02  HampaBmenme  moxarotoBku  "KopaOmecTpoeHnme,  OKeaHOTEeXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

TIpoduis "CymoBbie SHEPTETHUECKUE YCTAHOBKH"
roJl Hayaja noaArotoBku 2025

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
Ay TOPHbIC 3aHATUS 74 3a4eThi |
caMmocTosTeNbHast pabora 134
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |16 |16 |44 |44
JlabopaTopHbie 14 (14 |16 [16 |30 |30
Wnas KoHTaKTHas 4 4 4 4 8 8
pabota
Uroro ayn. 42 142 |32 (32 |74 |74
KonrakrtHast pabora |46 (46 (36 (36 |82 |82
Cam. pabora 62 |62 |72 |72 |[134|134
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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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

npeiIecTBYIOIIee:

221

TeopeTnueckast MExaHUKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIIUITJINHBI

(MOY.JIA)

OIIK-1: CriocoGeH ucno/Ib30BaTh OCHOBHBIE 3AKOHbI €CTECTBEHHO-HAYYHBIX TUCHUILVIMH B PO ecCHOHATbHOI
AesITeTbHOCTH, TPUMEHATh MEeTOAbI MATEMATHYECKOI0 AHAJIN3a H MOJeIHPOBAHNUS, TEOPETHYECKOI0 1
IKCHEPUMEHTAJTBLHOTO HCCIe0BAHMS

OIIK-1.1: TIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIUILUINH B IPO(HECCHOHATBHON e TENbHOCTH

B pesyibTaTe 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1 |3nats:
3.1.1| - ¢usmveckre OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIC OHSATHUS, 3aKOHBI M MOJICTIH MEXaHUKH, JICKTPUYECTBA M MarHETH3Ma, KOJICOAHHI U BOJIH, KBAHTOBOIA
(U3NKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, OTITUKH, ATOMHOW U SJICPHON (DU3UKHY;
3.1.3 |- METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HMKeE.
3.2 | YmeTh:
3.2.1 | ucronp30BaTh (PU3NUECKUE 3aKOHBI IIPU aHAIM3E U pellieHHH Ipo0ieM NpodecCHOHAIBHON A TENEHOCTH
3.3 | Baagers:
3.3.1 [ meTomamu ipoBeieHNS (PU3NIECKUX W3MEPEHNIT, METOJaMU KOPPEKTHOH OLEHKH IOTPEIIHOCTEH TIPH POBEACHUN
(U3HIECKOro 3KCIePHMEHTA.
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HauMeHoBaHue pa3nenoB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype ATOT
Pasnen | Pasmen 1. OcHOBBI MEXaHHKH
Jlex Kunemaruxka /Jlex/ 1 4 JI1.6 JI1.2 0
Cp Kunematuka nocTynaTeasHOTO M BpallaTeIbHOTO JBIKECHHS 1 8 J1.2 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
Jla6 OCHOBBI METOJIOB 00PaOOTKH PE3yabTATOB U3MEPEHUHN HU3NISCKUX 1 2 JI1.2 J11.3 0
BenmunH. OmpeeneHne IUIOTHOCTH TeJl MPaBWiIbHOM hopmbl.  /J1ab/
Jlex Junamuka /Jlex/ 1 4 JI1.6 J11.2 0
Jla6 Onpenenenre YCKOPEHUs CHIIBI TSHKECTH 110 crtoco0y beccenst. 1 4 JI1.2 J11.3 0
OmnpenencHue MOMEHTA HHEPIIMU MAaXOBOTO KoJIeca THHAMHICCKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTEILHOTO
JIBYDKEHSI ¢ TIOMONIbIo MasiTHuka O6epOexka. /J1a6/
Cp JlMHaMuKa OCTyNaTeabHOro IBMKEHUS Tell. OCHOBHBIE TEOPEMBI U 1 8 J1.2 0
3aKOHBI. JI[MHaMUKa BpalaTeIbHOTO ABHKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlex MexaHu4ueckue KoneOaHus U BOJIHbI /JIex/ 1 2 JI1.6 J11.2 0
Cp T'apmonunueckue konebanus. 3aTyxaromue konedanus. ClroxeHue 1 JI1.2 JI1.3 0
konebanunii /Cp/
Paznen | Paspen 2. OcHOBBI MOJIEKY/ISIDHO (PU3NKH
Jlex MornekynsapHo-KnHeTHIecKas Teopus /JIex/ 1 4 J1.6 J11.2 0
Cp MounekynspHo-kuHeTn4eckas reopus OCHOBHOE ypaBHEHHE 1 6 JI1.2 0
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
craructuku Maxcsesuia u bonbimana. /Cp/




Jlex OcHOBBI TepMOAUHAMUKH /JIex/ 4 JI1.6 JI1.2
JIab W3MepeHue ITHBI 3BYKOBOW BOJHBL,CKOPOCTH 3BYKa M KO PHIINEHTa 2 JI1.2 J11.4
Iyaccona o ¢a30BbeIM cooTHOIIEHHAM. OnpeieieHHe OTHOICHUS
VICINBHBIX TETIOEMKOCTEH BO3/yXa, U3MEPEHHBIX MPH MOCTOSHHOM
JIABIICHUH U TIOCTOSITHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOIUHAMIKH. AHAJIN3 IEPBOT0 M BTOPOT0 HAYAI 6 J1.2
tepMoarHaMuku. TerutoBbie Mammub /Cp/
UKP KonTposbHas padora 1 /UKP/ 2
Pazmen | Pa3ned 3. JiieKTpOoMarHeTu3m
Jlex Onexrpoctatuka /Jlek/ 2 JI1.6 JI1.2
JIab HccnenoBanue >nekTpocTaTUUYEcKoro noist. OnpeneneHue eMKOCTH 2 JI1.2J12.1
KOHJICHCAaTOPOB METOAOM OaJLTHCTHYECKOTO TanbBaHoMeTpa /J1ad/
Cp OnekTpocraTrueckoe mnosie. HanpsbkenHocTs u noreHuan. [puanun 8 JI1.2
cynepnosuiun. [Ipumenenune Teopemsl ['aycca st pacyera
AIEKTPUUYECKHX TOJIeH. DIEKTPOEMKOCTh YeTMHEHHOTO MTPOBOAHUKA U
IUIOCKOTO KOHJCHCATOpa. DHEPIHs 3JIeKTpocTaTniaecKoro mois /Cp/
Jlex OnekrpoauHamuka /Jlex/ 2 JI1.6 J11.2
JIa6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHE YEIBHOTO COMPOTHUBIICHUS 2 JI1.2J12.1
npoBoxHUKA. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT. 1. nctounuka 6 JI1.2
noctostHaoro Toka /Cp/
Jlex Marnutoctatuka. MaruuTHas HHIyKus /Jlex/ 6 JI1.6 JI11.2
Cp MarnauTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — CaBapa — 6 J1.2
Jlamutaca u mosHOTO ToKa. Cuna JlopeHna. J[BrmkeHHe 3apsDKCHHBIX
4acTUI] B MarHuTHOM ToJie /Cp/
J1a6 Omnpenenenne rOpU30HTAILHON COCTABIISIONICH HAMIPSHKEHHOCTH 2 JI1.2
MarHuTHoro mouist 3emnu. /Jla6/
Cp MarnutHas naaykuus. Teopus Makcpemna. SIBaeHue 31€KTPOMarHUTHOR 8 J1.2
uHayKud. CaMOUHIYKIHS. VHIYKTHBHOCTD. DKCTPATOKU 3aMBIKaHHS U
pa3MBIKaHUs dJIEKTpHUecKoi ierr. KoebaTrenbHbIi KOHTYD.
OnexTpoMarHuTHble konebarus /Cp/
HKP KonTpomnsHas pabota 2 /UKP/ 2 J1.2
Paznen | Pazgen 4. OnTuka
Jlex Ousnueckas ontuka /Jlex/ 6 JI1.6 J11.2
Cp OCHOBHBIE 3aKOHBI T€OMETPHUECKOil onTHkH. MHTEepdepeHrs u 20 J1.2
mudpakuus ceeta. [lomsipuzamnus ceeta /Cp/
Jlab OmnpeneneHue raaBHOro POKYCHOTO paccTosiHus JIuH3. OnpeesaeHue 8 JJ1.5J11.2
ITOKa3aTeJIel IPETIOMIICHHUS JKHIKOCTEH C TOMOIIEI0 pedpakTomMeTpa
A606e. OmnpeneneHre JITUHBI BOJHBI U3TY4SHHS JTa3epa IIPH MOMOIIH
nudpaknuoHHON pemeTku. /J1ab/
Jlex KganToBas ontuka /JIex/ 6 JI1.6 JI11.2
Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3IydeHHs U potodddexra /Cp/ 16 J1.2
JIab OmnpexeneHue TeMnepaTypbl PacKaIeHHOTO TeJla ONTUIECKUM 4 JI1.5 J11.2
meronoMm. /JIa6/
HKP Konrtponbhas padota 3 /UKP/ 2 JI1.2
Paznen | Pa3znen 5. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 JI1.6 JI1.2
Cp Crpoenue atoma KBaHTOBasi mpupo/ia cBeTa U BOJIHOBBIE CBOMCTBA 18 J1.2
qactur /Cp/
JIa6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 4 JI1.2 JI1.4
HccnenoBanne CeKTPOB UCITyCKaHUSI BOJOPO/IA H OTIPEIeIICHUE
noctostHHoM Punoepra /J1ab/
Jlex SAnepuas ¢usuka /Jex/ 2 JI1.6 JI1.2
Cp Snepnas ¢pusuka 3aKOH paJHOaKTUBHOTO pacnajaa. SaepHoie 18 JJ1.2J11.4
peakuun /Cp/
HUKP Kontponbhas padota 4 /UKP/ 2 JI1.6 JI1.1
J1.2

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI 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. Mexanudeckue KojaeOaHus ¥ BOJIHbI

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. OCHOBBI MOJICKYISIPHOH (DH3HKH

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.

Paznen 3. DnexTpoMarHeTusm

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.

Tema 3.3 MaraurocTaTika

MarnuTHoe none. MHayKIys MarHuTHOTO 1oiist. CUnoBble IMHUK MAarHUTHOTO 0SS, €r0 BUXPEeBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBusio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHutHoM moJe. [IpuHnun paboTs! anektpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).




Cutbl B3aNMOIEUCTBHUS NapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI B MATHUTHOM none. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOE 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema 'aycca ans noss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. Marnutnas unaykuus. Teopust Makcsena

PaboTa no nepemenieHno NPOBOAHNKA U KOHTYpa C TOKOM B MarHUTHOM I0JIe. DNEeKTpOMarHuTHas MHAyKIus. 3akoH Papaznes u
€ro BbIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camouHAyKuU. MIHOAYKTUBHOCTH KOHTYpa. DJ(C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢usnueckas npupoaa. HamaraumueHHOCTh. MarautHas IpoHHLAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiia. Tok cMeneHusl.
VYpaBaenus Makcseia B uHTerpansHoit opme.Ilonstre o mepeMeHHOM Toke. OMUUYECKOE, peakTUBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ TIOJTHOE COTPOTHBICHHS IETTH ITepeMEHHOTo ToKa. 3akoH OMa JUIs Ieny IepeMEeHHOT0 ToKa. MOITHOCTE,
BblJIEIIsI€MAs B LIENU IIEPEMEHHOIO TOKA.

DJeKTpoMarHuTHbBIE Konebanus. ['apMoHndeckue, 3aTyxaloure U BeIHYKAeHHbIe Konebanus. [lonsTre o pe3oHaHce.
DJeKTpOMarHuTHbIE BOJIHBI M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usznyeckas onTuKa

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN W OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . X Gu3naeckuii CMBICI.
SIBneHNe MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [Toctpoerne m300paxeHUi.
Tounkue nuna3bl. opmyna nuH3bL. [TocTpoeHune n300pakeHUH.

BonHoBas 31eKTpoMarHuTHas pupoa cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u annHa
koreperTHoCcTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceera. Merons! HabmroneHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IJIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne naTepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [puammmn Nolirenca-®penens. Metox 300 @penens. J[udpakuus Operens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakust Ha mpocTpaHcTBeHHOI penretke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinegoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBEeHHBIH U MOISpU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa py OTPakKeHUU U
MPEIOMJIEHUH Ha TPaHuULIe ABYX AMAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe mydenpenomienue. [Ipusma Hukons. [onspouns: u
HOJAPU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorpomus. Dpdextsl Keppa n @apazest. OnTnueckn akTHBHbIE BellecTsa. Jlucrnepcus cBera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucriepcnu cBerta. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 4.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenenenne sHEprum B CIIEKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. Buemmumit pororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 171 BHENTHETO (hoTodddeKTa.
Macca u umnynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeHCTBUS, YCTPOIICTBO U NPUMEHEHHE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa

Tema 5.1. CtpoeHue aroma

Mopenu aromoB Tomricona u Pesepdopaa. OMnuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCIyCKAaHUs U MOTJIOIIEHHs aTOMOB.
®dopmyna Punbepra. Jluneldarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHH.

Bomnna Jlyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOMICHHUS
HeompeJeneHHocTel ['eizeHOepra kak mposiBIeHHE KOPIYCKYIIPHO-BOIHOBOTO Ayaln3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHM cMbIcil. YpaBHeHue llIpéaunrepa 1uis craiuoOHapHbIX COCTOSHUM.

IMToctynarst bopa. BopoBckas Teopust aToma BOJOpO/ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPO/Ia B KBAHTOBOI MEXaHHUKE.
KganToBble uncna. CiuH 3nekTpoHa. CnHOBOE kKBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SinepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mo3nu. [Tornomenne, ClIoHTaHHOE U BBIHY)XACHHOE n3imydeHue. [lonstue 06 onTuaecknx
KBaHTOBBIX TeHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl 1
SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U IIOHATHE O CBOMCTBAX U MPUPOJE sIEpHBIX cul. Moaenu siapa. PannoakrusHoe
U3JIydeHHe U ero BUAbL. 3aKOH PaJHOaKTUBHOIO pacnaaa. 3aKOHOMEPHOCTH U NMIPOUCXOXKAEHHE anb(a, 6eTa - 1 raMMa-U3TydeHust
aTOMHBIX sifiep.IIoHsTHE O SIAEPHBIX peaKLMsIX U UX OCHOBHBIX THIIaX. MICKycCTBEHHAs! paMOaKTUBHOCT. JlefieHue TSDKENbIX saep.
ennas peakius nenenus. [lorsartue o simepHoOit SHEepreTuke. Peakiis cuHTe3a aTOMHBIX sep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX peakIuit. DneMeHTapHble YacTuibl. Mx knaccuduxanus.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

Brmonaenue u 3amuTa 1a00paTopHBIX padoT
Brinonnenue caMOCTOSATENBHBIX PaboOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA




3agaHus 71 OLIEHKH ypOBHAsS c(hOPMUPOBAHHOCTH KOMITETEHITHH

OIIK-1: CiocoGeH MpUMEHSTh €CTECTBEHHOHAYYHBIE ¥ OOLIEHHKEHEPHBIC 3HAHHS, METO/Ibl MATEMaTHYECKOTO aHaIN3a U
MOJICITUPOBAHUS B MPOHECCHOHATTLHOMN e TETHHOCTH

1 cemectp

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTh I'a3a PU U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEIEIIOT €T0 ITOBEACHHE B 9THX YCIOBHUAX?

Ortsert: [Ipu yBenuueHUH TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K yMEHBIICHHIO €T0 MIOTHOCTH. IIpu noBbIIeHUN
JIABJICHUS I'a3 CKMMAETCS, YBEINUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEIIOT €ro IIOBEICHHUE,
BKJTIOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTHIO MOJIEKY (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIIAPHOTO B3aUMOJICHCTBHUS (IaBICHHE).
Bonpoc Ne2

OO0BbsicHUTE, TOYEMY NPH ABIKEHUHU CyJIHA Ha TIOBOPOTE KOPITYC HAKJIOHSETCSI BHYTPh MOBOpOTa. Kakue cuiibl BEI3BIBAIOT 3TOT
HaKJIOH ¥ KaK OHH BIIUSIIOT HA YCTOHYMBOCTD CyaHa?

Otset: Hakion koprryca cyaHa BHyTpb IOBOPOTA BbI3BaH JACUCTBUEM IIEHTPOCTPEMHUTEIbHBIX CHJI, BOSHUKAIOIINX TPU ABHKEHUU
10 KpMBOJIMHENHOH Tpaekropuu. Korzna cyHO IOBOpauuBacT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY [I0BOPOTA,
3aCTaBIIsIsL KOPITYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCSl CUIIaMH TUIaBy4ECTH, ICHCTBYIOLIMMH CHHU3Y BBEPX,
KOTOPBIC CTPEMATCA BEPHYTH CyJHO B BEPTUKAJIBHOC ITOJIOXKCHHAC. YcToiunBOCTh CyAHa 3aBUCHUT OT COOTHOLICHHS OTUX CHUJI: UCM
CHJIbHEE HaKIJIOH, TeM OOJIbIIe BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMHU (pakTOpamu, BIUSIOMIMME Ha YCTOMIHBOCTB,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, JopMa KopIyca U paclpeaeseHue rpys3a.

Bonpoc Ne3

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

b) 3akon I'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra

ITpaBunbHBI 0TBET: b) 3akoH ['yka

Bomnpoc Ne4

Kaxoe ycTpolicTBo mpeo6pa3syeT MeXaHU4IECKYI0 YHEPTHIO B 2JEKTPUUECKYIO?
a) Jlunamo-MalmHa

b) Tparcdopmarop

¢) AKKYMYJSTOD

d) Kongencatop

[IpaBunbHENA OTBET: a) /lMHAMO-MamnIiHA

Bormpoc Ne5

Kaxwe u3 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOUHYIO HAMAarHUYEeHHOCTh

¢) Huskas MaruutHast mpoHHIIAEMOCTh

d) Hanmmuue momeHOB

IIpaBunsHbIe OTBETHL: b, d

Bompoc Ne6

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

b) O6Bem

¢) Maccogas nons

d) laBnenue

e) CxopocTs

I[TpaBuibHBIC OTBETHL: a, b, d

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

1. Teno nBuXKeTCs paBHOMEPHO BIIOJIb TOPU3OHTAJILHON OCH.

2. Teno HauMHAET OBUTATHCA MOJ ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3€MJIH.

4. I'opusoHTanbHOE NBUKEHUE 3aMENIISIETCS. M3-3a COIIPOTHUBIIEHUS BO3IyXa.

IIpaBunbHas nocnenoBaTeNbHOCT: 1 -4 —2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENFHOCTD ICHCTBHHN IPH M3MEPEHNH 3JICKTPHIECKOT0 COPOTHBICHHS PE3UCTOpa METOJIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2 W3MepuTh HanpsKEHHE Ha PE3UCTOPE.

3. IMoaximrounTh PEe3UCTOP MOCIEAOBATEIHHO C aMIIEPMETPOM U BOJIBTMETPOM.

4 W3meputh crily TOKa B LEMH.




5. Paccuntars compoTHBIeHHE 1O 3aKOHY OMa.
[IpaBunbHas nocnenoBaTeNbHOCTh: | >3 —4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEJIMYMHAMH U UX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour
a)yCmma 1) F

b) Pabora 2) W

¢) MomHoCTh 3)P

d) Dnexrpudeckuit 3apsn 4)Q
IIpaBuabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3NUECKIMH SIBICHUSMH U YCTPOUCTBAMH, HCIOIB3YIOIINMHE 3TH SIBICHUSL.
PusnyecKkoe sSBICHHUE VYerpoiicTBo

a) DIeKTpOMarHUTHasE MHIYKIIUS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xonTYp

d) TepmoaIEKTPHUIECTBO 4) Tepmonapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bomnpoc Nel

OO0BbscHUTE, TOYEMY OCIIbIi CBET NP MPOXOKISHIH Yepe3 MPU3MY pa3liaraeTcs Ha CIieKTpajibHbIe [[BeTa. Kakue MpUHIIHIIEI JIeKaT
B OCHOBE 3TOTO ABJIECHUA?

Otget: benblii cBET mpecTaBiIsIeT CO00i cMeCh BCeX BUAUMBIX LIBETOB CIIEKTPa. [Ipu MPOX0XKICHUN Yepe3 MPU3MY CBET
MIPETOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACIIPOCTPAHEHUS KAKIOTO [IBETA B MaTepHaje MPU3MBL. JTO SBICHUE NU3BECTHO KaK
Jucriepcus cBeta. PazinuyHble JIMHBI BOJTH CBETA MPEIOMIISIOTCS MO pa3HbIMHU YIJIaMH, YTO PUBOAMT K MX pa3feNeHHIO U
00pa30BaHMIO PaIyTrH I[BETOB.

Bonpoc Ne2

Omnuumre Npolece paJoakTHBHOTO paciiajga U 00bSICHUTE, KaKue BU/IbI PAANOAKTUBHOIO PAcIiajia CymecTByoT. Kakue mpoyKTs
00pa3yloTcs B pe3ylbTaTe KaX10ro Bujia pacnaaa?

OrtBeT: PamroakTHBHEIN pactiag — 3TO MPOIECC CaMOTIPOM3BOJIFHOTO MPEBPAIICHNS HECTAOMIBHBIX SIep B CTAOMIBHBIE ITyTEM
BBIOpOCA ANIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PaIMOAKTUBHOTO pacnaja: ainb(da-
pacman, Oera-pacriaj U raMma-u3irydeHue. Anbga-pacma] IPUBOJUT K 00Pa30BaHHUIO HOBOTO AJIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HeWTpoHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICTICHHEM IIO3UTPOHA WITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIECHHUE SHEPTUH B BUJE (DOTOHOB
BBICOKOI1 SHEpruM 0e3 N3MEHEHHs COCTaBa s/Apa.

Bonpoc Ne3

Kakoii 13 nepedncieHHbIX 2IEMEHTOB 00Ja1aeT HanOobIleii aTOMHON Maccoit?
a) Bomopon

b) 'enwmid

¢) Yraepon

d) XKenezo

ITpaBunbHbiii otBeT: d) XKeneszo

Bompoc Ne4

Kakoii npubop ncnons3yercst a1t HabII0IeHHs 3a TIOBEACHUEM MUKPOYACTHIL, TAKMX KaK JICKTPOHBI?
a) Muxpockon

b) LukaoTpoH

¢) DIEeKTPOHHBIA MUKPOCKOI

d) Pagmonokatop

ITpaBUIBHEIH OTBET: ¢) DNEKTPOHHBII MIUKPOCKOII

Bormpoc Ne5

Kaxwe 13 mepeuncieHHbIX YCTPONCTB UCTIONB3YIOT IPHHITUITEI ONITHKA?
a) JIazepsr

b) Pamapsr




¢) Teneckormnbl
d) Kamepst
IpaBusIbHBIC OTBETHL: a, ¢, d

Bonpoc Ne6

Kaxwe 13 mepeuncaeHHbIX YaCTUI] y9aCTBYIOT B SIIEPHBIX pEaKIusix?
a) DIeKTPOHBI

b) ITpoToHsI

¢) Heiitponst

d) [Tosurponsr

IIpaBusbHBIE OTBETHI: b, C

Bompoc No7

YcTaHOBHTE PaBIIIBHYIO ITOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM PaIy’>KHOTO CIIEKTpa:
1. Benplif cBeT momnazgaer Ha MOBEPXHOCTH BOABI.

2. CBeT MpesioMIIIeTCs U OTPAXKASTCS BHYTPH KaIlTd BOJIBI.

3. CBeT BBIXOAMT W3 KAITM M pa3jiaraeTcsl Ha OT/ENbHbIC 1IBETA.

4. UenoBek BUAUT pamyry.

IIpaBusbHas oCHENOBAaTENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD 3TANOB SAESPHOTO JICNICHHUS:
L. BricBOOOXIEHHE SHEPIHU.

2. 3axBaT HEHUTPOHA ATPOM.

3. Pacniag simpa Ha ABe 4acTu.

4. OO0pa3oBaHue HOBBIX HEHUTPOHOB.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY BUAAMH PAIHMOAKTUBHOTO PACIaa i 00Pa3yOIMMHUCS YaCTHIIAMU:
Bun pacnaga OO0pa3yromuyecs: 9acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnag 2) Anbpa-uactuna

¢) l'amma-uznyuenue 3) DnexTpoH

d) Bera-muttoc-pacman 4) I'amma-otoH

IIpaBuUIBHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU SABICHHSIMH U IPUMEPAMHU HX UCIIOIb30BaHMUS:
duznvecKoe sBICHHE [Ipumep ucnonp30BaHMsA

a) dudpaxmus ceera 1) CD/DVD-mpourpsiBarens

b) SAnepusiit cuate3 2) ComnHie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) ®ayopecuennus  4) JIIOMHHECHCHTHBIC JIAMITBI
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronmueckune MaTepuaJibl, ONpeae/somue npoueaypbl OHeHUBaHUuA

MerToauKa OLIEHKH 3K3aMeHa MO JUCIUIINHE

Teopernueckast yacTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOH/ICHHOT0 MaTepHaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoi yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3amaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [0 JUCLUAIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXKXHOCTU IPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNIBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHB B COOTBETCTBHH C TPEOOBAHUAMH, B MOJHOM 00beMe U 0e3 OlIHOOK.




4 (xoporo) 75+84 Bce 3amaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM IS OOIIETO
(DYHKIIMOHUPOBAHHS CUCTEMBI MJIM BBIITOJIHEHO JIBa 33/IaHUs B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO He MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI
2 (HeyaOBJIETBOPUTEIHHO) <50 Brinonneno MeHee ABYX 3aJlaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3k3aMeH BEICTABIISETCS 110 OIIEHKE Xy/IIeH JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

MertoauKka OIEeHKH 3a49eTa 110 JUCIUILUTNHE

3adeT 1Mo AUCIMILUIMHE BBICTABIISACTCS IO PE3yIbTaTaM CHCTEMAaTHYECKOH pabOThI CTyIEHTA B TCUCHHE CEMECTpa.

MeTtoauka oLeHKHU JIabOpaTOPHBIX PaboT

CTyIeHT 0IDKEH BBIOJIHUTD U 3aIlIUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMOH JUCIUIIINHBEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON IIPH YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM HMPAKTUKyME, a TAKKEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/iaBaTeleH.

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

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 |Buxkynos C. B., Ousnka: cOOpHUK 3a1a4 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.
JI1.2 | C.B. Bukymnos, B.1. ®dmsuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
SpocnaBuesa
JI1.3 |Hwuxurenko AHatonuii |JlaGopaTOpHBIH IPaKTHKYM ITO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2018
Bragumup
Huxomaesuu,

CurnmoB Biagucias
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukonmaeBuu

JI1.4 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHKYM MO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuuy, SIkoBieB 2019
Buagumup
Huxonaesuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaunn Hukomnaesuu

JI1.5 [CurumoB Brnagucnas | Onruxa. @usnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
WBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa

JI1.6 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue 1iist HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa

7.1.2. JlonojiHuTEJBHAS JIUTEPATYpPa

ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBO, rof
JI2.1 | Opnos Tpanuit JIabopaTOpHBIH MPAKTUKYM 10 (pu3nKe. INEKTPUUECTBO, MATHETU3M HoBocubupck: HI'ABT,

Bacunbesny, 2002

CunroxoB Muxann

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

Haznauenue Ob6opynoBaHue

Jlabopatopust ontuku u (usuku | AyantopHas gocka; Kommmexkt yde6Ho# meGenm; JlaGoparoprble ycTaHOBKH: OmpeneneHue




aToma - ydeOHas aymIuTOpHUs AN

ITIaBHOTO (POKYCHOTO paccTOsHHA JHH3bL, OmpeneneHue Mmokas3aTels MPeTOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja0opaToOpHBIX | TIOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenesieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C TOMOIIBIO
caxapuMeTpa, 2 mr.;, OmpeneneHne TeMIepaTrypsl packanéHHoro Tena; MccinenoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTUMenuiiHoe 0o0OpyZOBaHHUE: MPOSKTOP

MIPOBEECHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

Jlabopatopust MEXaHUKH u | Aynutopnas pocka; Kommmexkt yue6HOM MeOenu; JlaGopaTopHbIE CTEHABL YHHUBEPCAIBHBIH

JNEKTpUYECTBA - ydeOHasi [ cTeH] «3aKoHbI IOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpezeneHne

aymuTOpUs U1 TPOBEACHHSA | TOPM3OHTAIBHOW COCTABIAIOMIEH MarHWTHOro mmois 3emid, 4 mr. OmpeneneHHe YCKOPEHHS

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue ckopocTH 3Byka; OrmpeneneHue  OTHOWICHHA — TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKTpoM3MepHTENbHBIX MpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHMCICHHS OTPEITHOCTEH M3MEpEHH, 6 IIT.

Tlomemenne IS
CaMOCTOSITENLHON paboThI
00yJaroIIIXCst

Kommiexkt yue6HO#t mebemm; IIK — 10 mr., nopkmioueHHBIX Kk cetH "HHTepHer" u
obecneunBarOIUX  JOCTY B  OJEKTPOHHYIO  HH(OPMAIIOHHO-00pa30BaTENbHYIO  Cpemy
YHuBepcureTa.




