Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

Romiocte: W.o. pexropa 00pa30BaT¢IbLHOE YUpeKIeHHe BLICIIEro 00pa3oBaHus

[lata nounmcaHMﬂ:OZ.OZZOZé,i?:S 07 . . "
VHMKaNbHBIE MPOTDaMMHbI KIS MOMPCKHH roCyJlapCTBEHHbIH YHHBEPCUTET BOJHOI0 TPAHCIOPTA

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.09

dusuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.03 HampasneHue MNOATOTOBKH "OKCIUIyaTalys TPAaHCIOPTHO-TEXHOJOIMUYECKHX
porpamMma MAIIUH I KOMIIIEKCOB"
IMpopunp "Okcruryaralys Ieperpy304HOro OOpYJOBaHHMS IIOPTOB U TPAHCIOPTHBIX
TepMUHaIOB"

roJi Hayaja noarotosku 2024

Keanudukarus d0akanaBp
®dopma o0ydeHust 3a04yHas
OO01mast Tpy10eMKOCTh 73ET
YacoB o yueOHOMY IJIaHy 252 Bunapl KOHTpoOJIL B ceMecTpax:
B TOM YHUCIIE: 9K3aMeH 2
ayIUTOPHBIE 3aHATH 24
caMocCTosTebHas paboTa 206
4aCOB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 14 |14 |14 |14
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 24 124 |24 |24
KonraktHas pabora |28 |28 [28 |28
Cam. pabota 206 | 206 | 206 | 206
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 252 (252|252 | 252




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
23.03.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJIOTUISCKUX MAIIMH M KOMITICKCOB (mpruka3 MunoopHayku Poccun ot 07.08.2020 1. Ne
916)

COCTaBJIeHA HA OCHOBAHHH y4e0HOTO ILIAaHA 00Pa30BaTeJbHONH MPOrPaMMBI:

23.03.03 HanpasneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAlllMH U KOMIUIEKCOB"
IIpodmis "Dxcruryararys neperpy309HOro oOpy10BaHHs IIOPTOB U TPAHCIIOPTHBIX TEPMHUHAIOB"
rojJ Havaja noArotosku 2024

Pa6ouyro nporpammy cocTaBuJi(u):
x.m.H., Joyenm, []epoununa Mapuna Anexcanoposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



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:

2.1.1

Maremaruka

2.1.2

Wudopmarnka

2.13

Xumus

2.14

HNudopmaruka

2.1.5

Xumus

2.2

JucumInHbI 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE JAHHOH TUCHUNINHBI (MOXY/Is1) HE00X0IUMO KaK
npeiIecTBYIOIIee:

2.2.1

OOmast >JIEKTPOTEXHUKA U DIIEKTPOHHKA

222

Tenmorexuuka

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUITJINHBI

(MOZY.JI)

OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 00IeMHKeHEePHbIe 3HAHU, MeTObl MATEMATHYECKOI0 AHAIN3A H
MOJeJUPOBaHNsA B IPOQeCCHOHAILHOM AeATe1bHOCTH;

OIIK-1.2: TIpuMeHsIeT ecTeCTBEeHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, METOIBI MATEMAaTHYECKOTO aHAIIN3a U MOJICITUPOBAHHUS B
npodeccroHaNBHOM AeITeTbHOCTH

OIIK-1.3: HPOBOIII/IT TCOPETUICCKUE U DKCIICPUMEHTAJIBHBIC UCCIICNOBAHUA CUCTEMATU3UPYA U aHAIIN3UPYA €CTCCTBEHHOHAYYHBIC U
O6HIeI/IH)KeHepHI)Ie 3HaHUA, METOJAbI MAaTCMATUYECKOT'O aHaIM3a JJId MOACITIMPOBAHUA U PEHICHUA 3a1a1 HpO(l)eCCHOHaHLHOfI
JACATCIBbHOCTU

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1 |3uars:
3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIE OHATHS, 32KOHBI U MOJEIN MEXaHUKH, IEKTPUYECTBA U MarHeTU3Ma, KoJeOaHUH U BOJIH, KBAHTOBOM
(U3UKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIHMHAMHUKH, OTITUKH, ATOMHOU M SIEPHON (DU3UKHY;
3.1.3 |- METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pH3HKe.
3.2 | YmeTh:
3.2.1 | ucnonbp30BaTh PU3MUECKUE 3aKOHBI IIPH aHAIK3E U pelieHUH MpolieM NpodecCHOHaIBHON A TeNbHOCTH
3.3 | Baragers:
3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX W3MEPEHNIT, METOaMHU KOPPEKTHOHM OLIEHKH IOTPEITHOCTEH TIPH NPOBEACHUN
(HU3HIECKOro 3KCIePHMEHTA.
4. CTPYKTYPA JTUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHue pa3ienoB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype AroT
Paznen | Pa3zmea 1. OCHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /JIex/ 2 2 JI1.1J11.4
Cp Kunemaruka. Kunematuka nocTynaTeasHOTO M BpalaTeabHOTo 2 16 1.4
JBIDKCHUS MaTepUATBHOM TOYKH U TBepaoro tena. /Cp/
JIa6 OrnpenienieHne yCKOPEHUs CUITBI TSDKECTH 1o crioco0y beccerst. 2 2 JI1.4JI1.6
OmnpeneneHrne MOMEHTa HHEPIIMU MaXOBOTO KOJeca JHHAMHIECKUM
METOJIOM. M3yueHne OCHOBHOTO 3aKOHA JMHAMHUKH BpaIaTeIbHOTO
JIBIDKEHMSI ¢ TIOMONIbI0 MasiTHHKa O0epOeka. /J1ab/
Cp Junamuka J[nHamuka moctynaTeslbHOTO ABHKeHHS Tel. OCHOBHBIC 2 20 JI1.4
TEOpeMBI M 3aKOHBI. JIMHAMIKa BpaIaTeIbHOTO ABIKCHNS TBEPIOTO
tena. PaboTa u sHeprus B Mmexanuke. /Cp/




Cp MexaHudeckre Koae6aHus U BOMHEBL. ['apMOHIUecKHe KoneOaHHs. 2 10 J1.4J11.6
3aryxatomiue konedanus. Crnoxenune kojebanuii /Cp/

Paznen | Pazmen 2. OcHOBBI MOJIEeKY/ISIpHOI (U3UKHU

Jlex MonekynsapHO-KHHeTHUecKast TeopHsi. OCHOBBI TEPMOAMHAMHKH /JIek/ 2 2 JIT.1J11.4

Cp MounekynspHo-kuHeTn4eckas Teopuss OCHOBHOE ypaBHEHHUE 2 20 JI1.4
MOJIEKYJISIPHO-KUHETUIECKOW TEOPHU HIICATLHOTO Ta3a. DIIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/

JIab W3mepenue 1HBI 3BYKOBOIT BOJTHBL,CKOPOCTH 3ByKa M K03 hHUnueHTa 2 2 J1.4J11.5 0
Iyaccona o ¢a30BbIM cOOTHOLICHHAM. /J1ab/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NEPBOTO U BTOPOTO HAYall 2 20 JI1.4 0

TepMoauHaMuKkH. TerutoBble ManmuHbl /Cp/

Paznen | Pa3zpen 3. DuexkTpomarHeTusm

Jlex DneKTpocTaTHKa. DJIeKTpoInHaMuKa. MarHuToctaTika. MarHuTHas 2 2 JI1.1J11.4
nnayknus. Teopust Makcseinna /JIex/

Cp Onexrpocraruueckoe noie. HanpsokeHHocTs 1 noteHnuan. [puanum 2 10 1.4
cynepno3uiuu. [Ipumenenue teopemsl I'aycca ais pacdyera
AIIEKTPUYECKHX MOJIEH. DINEeKTPOEMKOCTh YeTHHEHHOTO POBOTHAKA H
IUTOCKOTO KOHAEHCATOpa. DHEPTHs 3IeKTpocTaTndeckoro moist /Cp/

Cp OnexrpoaumHamuka. [ToctosHusi Tok. 3akonsl OMa. K.II.JI. ncTouHmKa 2 10 1.4 0
noctostnaoro Toka /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 10 JI1.4 0

Jlanutaca u monHoro Toka. Cuna Jlopenna. /[Buxenue 3apskKeHHbBIX
4acTuIl B MarHUTHOM Ttofie /Cp/

JIab OmnpeneneHue roOpU30HTATBHON COCTaBISAIONIEH HAIPSKEHHOCTH 2 2 1.4
MarHuTHOro mojst 3emnu. /JIa6/

Cp MarnutHas uaaykuus. Teopus Makcgena. SIBjieHHe 2IeKTpOMarHUTHON 2 10 JI1.4
nHIyKA. CaMOMHIYKIWSA. HIyKTHBHOCTD. DKCTPATOKH 3aMBIKAHUS 1
Ppa3MbIKaHUS IeKTpUUecKoil renu. KoxeGaTenpHbIH KOHTYP.
OnexkrpoMaruutHeie konedanus /Cp/

Paznen | Pa3zpen 4. OnTuka

Jlex ®duznueckas ontuka. Ksanrosas onrtuka /Jlex/ 2 2 JI1.1J11.4 0

Cp Ousnueckas ontrka OCHOBHbBIE 3aKOHBI T€OMETPUYECKOH ONTHKH. 2 20 1.4
HuTepdepennus u nudpaknus ceera. [lomspusanus ceera /Cp/

Jla6 Onpeenenue rraBHOro (OKYCHOTO paccTosHUS JTUH3. OnpeencHne 2 6 JI1.2 J11.4

IToKa3aTeJel MPEeTTOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre ATUHBI BOJHBI U3Ty4EHHS J1a3epa IpH MOMOIIT
TU(PPaKITMOHHON perieTky. /J1a6/

Cp KBanTOBas onTHKa 3aKOHBI TEIUIOBOTO U3IydeHUs U poToaddekra /Cp/ 2 20 J1.4

JIa6 OmnpeneneHne TeMnepaTypbl pacKajJeHHOTO TeJla ONTHUYECKUM 2 2 JI1.2 J11.4
MeTojioM. /JI1ab/

Paznen | Paspen 5. ATtomHas u saaepHas ¢puznka

Jlex Crpoenue aroma. Snepuas ¢puzuka /Jlex/ 2 2 JI1.1J11.4
Cp Crpoenue atoma KBanTOBas mprpo/ia CBETa U BOJIHOBbIE CBOMCTBA 2 20 JI1.4
gactur /Cp/
Cp SAnepnas ¢u3uxa 3aKoH paJM0aKTUBHOTO pacHaia. SnepHsie 2 20 JI1.4 J11.5
peakuuu /Cp/
HKP Kontponbhas padota /MKP/ 2 4 JI1.1 J11.3
1.4

5. COJAEPKAHME JUCLUIIINHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema orcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaeKkTopus, AI1Ha
MyTH, BEeKTOp nepemenieHus. CKOpoCTh M YCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajiilyca-BeKTopa 1o BpemeHu. HopmansHoe u
TaHTeHIMaIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHUS.

Tewma 1.2. lunamuka

Tpu 3axkona nuHamuku HetoToHa. [ToHATHS Macchl U CHITbl. Buabl cuil B MEXaHMKe: TPEHUs, YOPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse cnnbl. BHeNIHNe 1 BHYTPEHHNE CHITBI. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKo# cucteMsl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocTostHHOM U epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIbI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
YHUBEpCAJIbHAS Mepa Pa3IUIHBIX (OpM JBMKEHUS U B3auMoJieicTBUs. KnHeTn4eckas SHEpPrusi MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX TeEll.




MoOMEHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema lllTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOTO ABMKEHHS TBEPJOT0 TEIa OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTHIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHast YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JeHCTBYIOIIEH Ha MAaTePUANbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOI SHEPIHU U €ro CBsI3b C OHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuIbe n3MepeHus AaBneHus. 3akoHsl [lackans u ApxumMena. TedyeHue uneanbHol KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHym u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. Ko GpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMmoHMUeckne KomebaHus M UX XapakTepucTHky. [uddepeHnnansaoe ypaBHEHIE TapMOHIYECKUX KoieOanuil. [IpyKinHHBIH,
(u3mueckuii 1 MaTeMaTHIECKUI MasTHIKY. DHEPrHs TapMOHIUYEeCKUX Konebanuil. CliojkeHne rapMOHNIECKIX KOJIeOaHuH OTHOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxxeHHs: B3aUMHO NepPIEHIUKYIApHBIX Kosiebanuid. @urypsr JIuccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. Pe3oHaHc.
BosHOBEIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpYroi cpene. IIpomonsHbIe U monepeyHble BOTHBL.
YpaBHEHHE IIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIAPHOH (DH3UKH

Tema 2.1. MonekynsipHO-KHUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsist KHHETHYECKast SHEPTUst MOJIEKYJ. MOJIeKyIsIpHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIepaTyphl.

OJeMeHTHI CTaTUCTHYeCKoH (pr3nku. 3akoH MakcBeIa I pacipeieseHusT MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonbpliMaHa U1 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpegHee Yuciao
CTOJIKHOBEHUIT ¥ CpeIHSAs JUIMHA CBOOOJHOTO ITPpoOera MoJIeKyIl.

OmnsrtHOe o6ocHOBarMe MKT. [Tuddy3ust, TeruionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Hucno cteneneit cBo60abI MOIeKyl. 3aKOH PAaBHOMEPHOT'0 PacHpeieNIeHUsl SJHEPTUH MO CTETEeHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTH MJEAIBHOI0 ra3a oT Bua mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOAUHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Havano
TepMoAMHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

CuItel ¥ TOTEHIIATBHAS YHEPT U MEKMOJICKYJIIPHOTO B3anMOAEHCTBUS. D PEKTUBHBIA AuaMeTp MOJIeKyl. Y paBHeHHe Ban-nep-
Baannca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUIAKOTO COCTOSHUIMA
BemecTsa. IToBepxHocTHOE HaTskeHUe. CMadurBaHue. KanunisapHele siBISHUS.

Pa3nen 3. DnexTpomMarneTusm

Tema 3.1. DnexTpocraruka

3akon Kynmona. HanpshkeHHOCTE M CHIIOBBIC JIMHUH HANPSHDKEHHOCTH DJICKTPHYECKOTO IO [IpHHITNIT CyTIepio3nium
JneKTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3apsioB. II0TOK BekTOpa HalpsKEHHOCTU
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaGoTa cui anexkTpuuecKoro noss no nepeMenieHuo 3apana. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
JIEKTPOCTaTUUECKOro nojs. [ToTeHnuan anekTpuyecKoro nosist. DKBUIOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b OTEHIIMATIA C
HAIPSHKEHHOCTHIO TOJIS. DJIEKTPUYECKOe MoJie B TUAIEeKTpUKaxX. THIIBI AUAIEKTPUKOB. Buasl monspusanuu. Bektop nonspusamun.
ITpoBOIHUKHY B ANEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh TpoBoAHNKA. KonneHcarops! u ux Buabl. @opMyia MIOCKOTo
KoHJeHcaTopa. CIiocoObI cCoeTMHEeHH KOHAEHCATOPOB B 0aTapero. DHEPTHs 3JIeKTpocTaTHIecKoro mois. O0bpEMHAS IIIOTHOCTh
SHEPTUH.

Tema 3.2. DnekTpoauHaMHUKa

IMTocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoJIHOH 1eri. CONpOTHRIICHHE W IIPOBOIMMOCTH IPOBOTHUKOB, X TEMITEpaTypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN NIPYU PA3IMYHBIX BUJAX COEIUHEHUN.

Pabota n MommHOCTB asekTprueckoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHeHue ux x pacuery
Pa3BeTBIEHHBIX IIETIeH.

Tema 3.3 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosst. CUIoBbIe IMHUM MarHUTHOTO T0JISI, €r0 BUXPEBOI XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pykd. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMOJEHCTBHUS MapaIelbHbIX TOKOB. 3aKoHbI AMIepa. J{BHKeHHE 3apsKEHHBIX 9acTHI B MArHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHWTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 3.4. MarautHas unaykuus. Teopust Makcseiia

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa ¢ TOKOM B MArHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKLus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camouHaykiuu. MHaAyKTUBHOCTE KOHTYpa. DJIC
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe mosie B BemecTBe. THIIBI MarHETUKOB (Iua-, mapa- U peppoMarHeTHKH), UX
¢u3nueckas npupona. HamarnumyeHHocTs. MarHuTHas IpOHUIIAeMOCTh BetecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
VYpaBHenuss MakcBesuia B MHTerpainbHoi popme.IloHsATHE 0 IepeMeHHOM Toke. OMHYECKOe, peakKTHBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ IOJTHOE COTPOTHUBIICHHS IIETTH IEPEMEHHOT0 ToKa. 3akoH OMa JUIs Ieny IepeMEeHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.




OnexkTpoMarHUTHBIC Kosebanus. ['apMoHMUeCcKHe, 3aTyXarolie U BRIHYKAeHHbIe koneOanus. [IoHsTHe 0 pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Pa3pmen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usudeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBosl. Chepudueckue 3epkana. @opmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nmun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
korepeHTHOCTH. [IpocTpancTBeHHAs KorepeHTHOCTE. VIHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacyer
unTepepernun B onbite FOHTra. MHTepdepeHnrs cBeTa B TOHKUX IICHKaX. [10I0CH paBHOW TONIMMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHIny B HAyKe U TEXHUKE.

Judpaxius ceta. [punimn Nolirenca-®Openens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe nccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U MoIsipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe mydenpenomnenue. Ilpuzma Hukonsd. Iongapouns! u
HOJAPHU3AIOHHBIC TPU3MBIL.

HckyccTBeHHas ontudeckas aHusorponus. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus caera.
DeMeHTBI 3IEKTPOHHOI Teopuu aucrepcun ceera. [lormomenue (abcopbuust) ceera. 3akon byrepa.

Tema 4.2. KBanrtoBast ontuka

TemnoBoe U3TydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue pororddexra. BHenmmHnit hororddekt u ero 3akoHsl. PoTOHBI. YpaBHeHHe DWHIITeHHA 11 BHEITHETO (poTodddexTa.
Macca n ummynsc ¢ortoHa. J{aBnerne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN EHCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pasnen 5. AToMHas u siiepHast pu3uka

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tommicona u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHUS U HOTTIOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojgopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOJHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepru. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynatst bopa. BopoBckast Teopust atoMa BOZOpo/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Moaznu. [ornomienne, CHOHTaHHOE U BBIHYXKJEHHOE n3nydenue. ITonarie 06 onTHueckux
KBaHTOBBIX r'eHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe dncia. Jleekt Maccsl u
SHEprus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATHE O CBOICTBAX U MPUPOJIE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
U3TyYeHHE U ero BUIBL. 3aKOH PaJlMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH U IPOUCXOXKIeHHE anb(a, OeTa - U raMMa-H3IIydeHus
aToMHBIX sifep.IloHATHE 0 AAEepHBIX peakHAX U UX OCHOBHBIX TUNAX. McKyccTBeHHas palioaKTUBHOCTD. [leJIeHue TSKEbIX seEp.
Hennas peakiust genenus. [lorsaTue o simepHOit SHepreTrke. Peakiis cuHTe3a aTOMHBIX saep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX peakIuit. DIeMeHTapHbIe JacTHIlbl. VX Knaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrImoHeHve U 3ammuTa 1abopaTopHbIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

OIIK-1: CiocoOeH MpUMEHSTh €CTECTBCHHOHAYYHBIC 1 OOIICHHKEHEPHbIC 3HAHUS, METO/IbI MATEMATHYECKOTO aHAJIM3a U
MOJISITMPOBAHUS B POHECCHOHATTLHOMN NI TETbHOCTH

1 cemectp

Bompoc Nel

OHI/IIHI/ITG, KaK MCHACTCS INIOTHOCTD I'a3a IIPHU U3MCHCHUHN TCMIICPATYPhI U 1aBJICHUA. Kakne (1)I/ISI/I‘I€CKI/IG CBOICTBA rasa
OPEACIIAOT €T0 MOBEACHNUE B OTUX yCJIOBI/ISIX?

Ortger: Ilpu yBennueHnH TeMIepaTyphl ra3 pacupseTcs, 4YTO MPUBOIUT K YMEHBIICHHUIO €r0 MIOTHOCTH. I1pu moBbIIeHUN
JIABJICHUS r'a3 CKUMACTCS, YBEIIMYMBAs CBOIO INTIOTHOCTH. OCHOBHBIC CBOICTBA I'a3a, KOTOPBIE OIPEEISIOT €ro OBEICHNUE,
BKJTIOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTUIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIAPHOTO B3aUMOJICHCTBHUS (IaBICHHE).
Bompoc Ne2

OOBsicHUTE, TOYEMY ITPU IBIKCHUH CY/IHA HAa MOBOPOTE KOPITYC HAKIIOHSACTCS BHYTPh MOBOpOTa. Kakue CHITbI BBI3BIBAIOT ATOT




HAKJIOH M KaK OHM BIIUSIOT HAa YCTOMYUBOCTb CyqHA?

OrtseT: Haxiion xopiyca cy/iHa BHyTpb II0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMHUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KpUBOJIMHENHOM TpaekTopuu. Korna cyiHo IoBOpaunBaeT, IEHTPOCTPEMUTEINIbHASL CHJIA TSIHET €ro K LIEHTPY [IOBOPOTa,
3aCTaBIIASA KOPITYC HAKIOHATHCSA BHYTPh. DTOT HAKJIOH KOMICHCHPYETCS CHIIAMU IIIaBy9eCTH, JeHCTBYIOIIUMH CHU3Y BBEpX,
KOTOPBIE CTPEMSATCSA BEPHYTh Cy[HO B BEPTUKAIBHOE MOJOKEHUE. Y CTOMUYUBOCTD Cy[JHA 3aBUCUT OT COOTHOLICHHUS 3TUX CHIL: YEM
CHJIbHEE HaKJIOH, TEM OOJIbIIIE BEPOSITHOCTD IOTEPH YCTONYMBOCTH. Ba)kHbIMU (hakTOpaMH, BIHSIONIMMH Ha YCTOHYNBOCTS,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca 1 pacIipeaeieHue Tpy3a.

Bormpoc Ne3

Kaxoit 3aK0H OITUCHIBAaET 3aBICUMOCTE CHJIBI YIPYTOCTH OT Ie(OpMaIiH MPYKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitnsa-Mapuorra

IIpaBunbHEIA oTBeT: b) 3akoH ['yka

Bompoc Ned

Kaxkoe ycTpoiicTBO Ipeobpa3yeT MEXaHHIECKYIO SHEPTUIO B AJICKTPHIECKYIO?
a) J/lunamo-marimnHa

b) Tpauncdopmarop

¢) AKKyMYyJISTOp

d) Kongencatop

[IpaBunbHBIi OTBET: a) JIMHAMO-ManIMHA

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTepHBI I (PeppOMArHUTHBIX MaTepHaIOB?
a) BrIcokast 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXpaHATH OCTATOUHYIO HAMAarHUYeHHOCTh

¢) Huskast MarHuTHas IpOHHUIIAEMOCTh

d) Hanmuuune momMeHOB

IMTpaBuisHEIE OTBETHL: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMH COCTOSIHUS TEPMOJANHAMHUYCCKOI CHCTEMBI?
a) Temmieparypa

b) O6vem

¢) Maccogas nons

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bompoc No7

YcTaHOBHTE MPaBIIIBHYIO MTOCIIEIOBATENBHOCT CTAJANN ABMKECHHUS Teja, OPOIICHHOTO TOPU30HTAIBHO ¢ HEKOTOPOH HaYaITbHON
CKOPOCTBIO.

1. Teno aBuXkeTcs paBHOMEPHO BJOJb FOPU30HTAILHON OCH.

2. Teno HaunHAET ABUIaThCs MO ACUCTBUEM CHIIbl TSXKECTU.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. l'opuzoHTanbHOE OBIKEHHE 3aMENNISIeTCsl U3-3a CONMPOTHUBIICHUS BO3IyXa.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 1| — 4 — 2 — 3

Bompoc Ne§

YcTaHoBHTE NOCNEN0BATENBHOCTD AEHCTBUI IPU U3MEPEHHH DIEKTPUIECKOTO CONPOTUBIEHHS PE3UCTOPA METOJIOM aMIIepMeTpa U
BOJITMETDA.

1. IToaxmOUYnTh UCTOYHHMK HMUTAHUS.

2. W3mepuTh HampspkeHHE Ha PEe3UCTOpe.

3. INoaxmo4nTh pe3UCcTOp MOCIEAO0BATENBHO C aMIEPMETPOM U BOJIILTMETPOM.

4. W3meputs cuily TOKa B LEMH.

5. PaccunTath compoTHBIeHHE IO 3aKOHY OMa.

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

Bonpoc Ne9
YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour

ayCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Dnexrpuyeckuii 3apsn 4)Q

IIpaBunbHOE COOTBETCTBUE:
a)— 1)




b) — 2)
c)—3)
d)—4)

Bonpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMH SBICHHAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHS.
DuznyecKoe SBICHHUE VYerpoiicTBo

a) DJeKTpOMarHuTHas HHIYKLUSI 1) Tpanchopmatop
b) ®otorddekt 2) ConHeunasi 6Garapes

c¢) Pezonanc 3) LC-xoHTYp

d) TepmodneKTpHUIECTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

2 cemecTp

Bompoc Nel

OO0bsicHUTE, HOueMy OEJIbIH CBET IIPH NPOX0XKACHUHU Yepe3 MPU3My pasJlaraeTcs Ha CIIEKTpalibHble [BeTa. Kakue MpUHIUIIB JIexaT
B OCHOBE 3TOTO SIBJICHUSA?

Ortset: benslii cBeT mpeacTaBIseT co00i cMech BceX BHAUMBIX I[BETOB CIeKTpa. [Ipu mpoxoxIeHnH depes Mpu3My CBET
IpesIoMIIAeTCs U3-3a Pa3IN4HON CKOPOCTH PAaCPOCTPAHEHUS KaXI0TO 1IBETa B MaTepUalle MPU3MBbL. DTO SBICHUE U3BECTHO KaK
Jucnepcus cBera. Pazinuunble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO IPUBOAUT K X Pa3JeNeHUIO U
00pa30BaHMIO PayTrH IBETOB.

Bompoc No2

OnumuTe Tporece pafioaKTHBHOTO pachaga n 0OBsICHUTE, KaKHe BUABI PaANOAaKTHBHOTO paclajia CymecTByoT. Kakue mpomxykTsl
00pa3yroTcs B pe3ybTaTe KaXkA0ro BUa pacmana’?

OrtseT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAILEHNs] HECTAOUNIBHBIX sIEp B CTAOUIIbHBIE TyTEM
BBIOpOCA AJIEMEHTAPHBIX YAaCTHI] HIIM TaMMa-H3aydeHus. CyIecTBYIOT TPH OCHOBHBIX THIIA PaIHOAKTHBHOTO pacraia: ainbda-
pacman, 6era-pacman U raMMa-u3irydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JIEMEHTA C MEHBIITNM aTOMHBIM
YHCIOM M YMEHBIIEHHEM YHuclia HeHTpoHOB. bera-pacnaza BkitouaeT TpancopMaluio HeHTpoHa B IPOTOH WM POTOHA B HEUTPOH
C BBIJICJICHUEM ITO3UTPOHA MJIN 3JIEKTPOHA COOTBETCTBEHHO. | aMMa-H31TydeHne — 3TO BBIICICHIE SHEPIUU B BUAE (POTOHOB
BBICOKOM 3HEprun 6e3 M3MEHEHHs COCTaBa Apa.

Bormpoc Ne3

Kaxoit 13 nepednciIeHHbIX 3IEMEHTOB 001a1aeT HanOOIIbIIel aTOMHOH Maccoit?
a) Bomopon

b) Tenuii

¢) Yrinepon

d) XKenezo

IIpaBunsHsni otBeT: d) XKeneso

Bompoc No4

Kakoii mpubop ucnomb3yercs s HaOMIOACHUS 32 MOBEICHHEM MHKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) DNeKTPOHHBIH MIKPOCKOII

d) Pagmonokatop

[TpaBUIIbHBIN OTBET: ¢) DNEKTPOHHBIA MUKPOCKOIT

Bompoc Ne5

Kakue u3 nepeqrciieHHbIX YCTPOICTB UCIONB3YIOT MPUHIUIIBI ONITHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormbl

d) doTokamepsr

IpaBusbHBIC OTBETHL: a, ¢, d

Bonpoc Ne6

Kakne u3 nepeyncieHHbIX YaCTUIl yUacTBYIOT B SAEPHBIX PEaKIUsIX?
a) DIEeKTPOHBI

b) [TpoTons!

¢) Heiitponst

d) [Tosurponsr

IIpaBunbHBIE OTBETHL: b, ¢




Bonpoc Ne7
YcraHoBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTE COOBITHH IPH 00pa30BaHUM PaJly>KHOTO CIIEKTpa:

1. Bensbiif cBeT momnagaer Ha MOBEPXHOCTh BOJBI.

2. CBeT npesoMIIsieTCss M OTPaKAeTCs BHYTPH KaIlld BOJBI.

3. CBeT BBIXOAUT M3 KaIUIM U pas3iaraercsl Ha OT/EeNbHBIE 1IBETA.
4, YenoBek BUAUT PaIyry.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1| =2 — 3 — 4

Bompoc Ne§

YcTaHOBHTE MOCIEN0BATEIFHOCTD 3TAIIOB AACPHOTO JICJICHHUS:
1. BrIcBOOOXKICHUE YHEPIHH.

2. 3axBaT HEHTpOHA SAIPOM.

3. Pacnian siipa Ha nBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas OCHENOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO Pacafa U 00pa3yoNIMHUCS JaCTHI[AMU:
Bun pacnana O6pasyromuecs: 4acTHIIbI

a) Anbda-pacrnan 1) [Ho3uTpon

b) bera-pacman 2) Anbpa-gactuma

¢) l'amma-n3nyuenue 3) OnekTpoH

d) Bera-tuttoc-pacman 4) 'amma-hoToH

IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)—1)

Bompoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY HU3MUECKAMHE SBICHUAMHE U TPUMEPAMH UX UCIIOTIH30BAHUS:
DU3UUECKOE SBICHUE IIpumep ucnonb3oBaHus

a) Hudpaxmus ceera 1) CD/DVD-npourpsiBaTens

b) Snepusiii cunte3 2) ComHie

¢) PagmoakTuBHEIA pacmaz 3) ATOMHas 3JIEKTPOCTAHIIHS
d) ®nyopecuenuus 4) JlIOMHUHECHEHTHBIE JIAMIIBI
[TpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIIEHHOTO MaTepHraa -
TEPMUHBI, ONPEAEITICHNUS, 3AKOHBL.

B pamkax TeopeTHdyeckoi 4acTh 00yqaroIuiics, Ui Ka)KI0ro 3a1aHus, GOpMyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM ciTydae 3aJaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas yacTh SK3aMCHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4i, HAPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IPAKTHYECKOTO
NPUMEHEHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIbTATOB BBITIOIHEHHS TEOPETUIECKOM U MPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPSOOBAHHUSAMH.

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

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJIHEHO J1Ba 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

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

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

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroselii 6ajr 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEeroaaBaTciib BIIPAaBC 3a1aBaTh
YTOUHAIOIMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC IPAKTUICCKUEC 3aJaHA.

MeroMKa OICHKH 3a4eTa 110 JUCIUIUINHE

3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.
MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIONHUTD M 3aIIUTUTh BCE J1a00pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL




JlaGopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH YAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE K0 PaOOTHI B JAOOPATOPHOM MPAKTHKYME, a TAK)KE BHITOJHEHHS TECTOBBIX 3aIaHUH 1O TEMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeICH.

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

Tpodumona Taucus
MBanoBHa

Kypc ¢usuku: yaed. mocodue 1isi HHKEHEp.-TEXH. CIEL. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnanucnas
HBanoBuu,
IIpoTononosa Huna

ITaBnoBHa

Onrrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM T10 (PH3HKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. .,

Tpeiakuna E. T.

®dusuka: cOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.I1.
Curumos, E.T.
Tpemkuna, A.C.

SpocnaBueBa

®duznka: yueb. mocodbue

Hosocubupck: CI'YBT,
2017

Huxnrenko Anatoauid
I'eopruesuy, SkoBieB
Bragumup
HuxonaeBuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxann Hukomnaesuu

JIabopaTOpHBIH MPAKTHKYM 10 MOJICKYJISIPHO# (DU3UKE: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukwurenko AHaTomauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
CurumoB Buaaucias
NBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukonaeBuy

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

Hasznauenue

Ob6opynoBaHue

JlaGopaTtopust ONTHKH U (PU3MKH
aToma - ydeOHas aymIuTOpHs I

AymutopHas pocka; Komrutekt ydeOHoi wmebenm; JlaGopatopHele ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO pacCTOSHHA JIMH3EL, OIpeneneHue Mmokas3aTels IPeTOMIICHHS KXHUIKOCTEH ¢

IIPOBEIEHUS 1abOpaTOpHBIX | ToMomIbl0  pedpakTtomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa INPU  [MOMOIIU

3aHATHI nudpakuuoHHON pemeTky; OnpenelieHHe KOHLCHTPAIMM CaXapHBIX PACTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEIYaToro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komruiekt yde6HOM Mebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP

MPOBEICHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cTanuoHapHsliid), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

Tlomemenne i | Kommnekr  yae6noit wmebemm; I[IK — 10 mT., mnogkimroueHHBIX K cetd  "HHTepHer" w

CaMOCTOSITENIbHOM paboThl | 00ecreunBaOIIMX  JAOCTYIl B OJEKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTENbHYIO  Cpemy

o0yJaronmxcs YHuBepcHTETA.




