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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 8 3ET

YacoB o yaeOHOMY ITaHy 288 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
Ay TOPHbIC 3aHATUS 124 3aueTsl |
caMmocTosTeNbHast pabora 116
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 28 |28 |18 |18 [46 [46
WHas koHTaKTHas 6 6 6 6 12 |12
pabora
HUroro ayn. 70 |70 |54 [54 124|124
KonraktHasg pabora |76 [76 |60 |60 |136 |136
Cam. pabota 68 [68 |48 |48 |116|116
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 144 | 144 | 144 | 144 | 288 | 288




Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne noaroroku "KopabiecTpoeHne, OKCaHOTEXHUKA M CHCTEMOTEXHIKA 00BbEKTOB MOPCKOI HH(pacTPyKTypH"
IIpo¢uns "CynoBble SHEPTeTHUECKUE YCTAHOBKHU"
roJ1 Hayaja noAroToBku 2022

Pabouyro nporpamMmmy cocraBuji(u):
K.c.-x.H., [Joyenm, bormywxuna Tamvua Huxonaesna; Cm. npenooasamens, Tpvinkuna Enena Tpaouesna
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl EcrecTBeHHO-HayYHBIX AHMCIHMILIMH

3aBenyromuii kadenpoit Bukynos Cranucias BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | OcHOBBI Hay4YHbIX UCCIEI0BaHUI

2.2.5 | Texaomorndeckas (IPOSKTHO-TEXHOJIOTHIECKAsT) IPAKTHKA

2.2.6 | CynoBoe 31eKTpooO0pyI0BaHHE U OCHOBBI JIEKTPOTEXHUKU

2.2.7 | Texandeckas ¢pu3nka

2.2.8 | Oxomnorus

2.2.9 | OcHOBBI Hay4YHBIX UCCIEI0BAHUI

2.2.10 | Texnomoruyeckas (MPOEKTHO-TEXHOJIOTHYECKas ) IPAKTHKA

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHEI
(MOZY.JIA)

OIIK-1: CriocoGeH HCco0JIb30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX JTUCHHUILIMH B IPO(ecCHOHATIbHOIM
AesITeTbHOCTH, IPUMEHATh MEeTOAbI MATEMATHYECKOI0 AHAIN3A H MOJeIMPOBAHNUS, TEOPETHYECKOI0 U
IKCNEPHUMEHTAJIBLHOTO HCCIe0BAHNS

OIIK-1.1: 3HaTh OCHOBHBIE 3aKOHBI €ECTECTBEHHO HAYUYHBIX JUCLHUIUINH, METOABI MATEMATHYECKOTO MOJICIMPOBAHHS aHaIN3a U
MOJETMPOBAHHUS, TEOPETHUECKOTO U SKCIIEPUMEHTATBLHOTO UCCIIEI0BAHUS

OIIK-1.2: YMETH HpI/IMGHﬂTL MCTOABI MATEMATUICCKOI'0 aHaJIM3a U MOACIINPOBAHUA, TCOPETHUICCKOI'O U SKCIICPUMECHTAJIbHOTO
HCCIICAOBAaHUA

OIIK-1.3: Bnagers HaBblkaMy IpUMEHEHUS 3aKOHOB €CTECTBEHHOHAYYHBIX AUCLUILINH, METOI0B MOJIEIUPOBAHUS U
MaTeMaTHYECKOTo aHaIHu3a

B pe3yiabTate 0CBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1|3nats:

3.2 | YmeTh:

3.3 | Bragern:

4. CTPYKTYPA JTUCIUAIIJINHBI (MOAYJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /Jlex/ 1 2 JI1.1 0
IIp Kunemaruka. Kunemaruka nmocTynarensHOTO U BPallaTeIbHOTO 1 4 JI1.4 0
JIBIDKEHVSI MATEpUATTbHON TOUKU U TBEpIoTo Tena. Pemenne 3amaq /TIp/

JIab Kunemaruka. Jlaboparopnas padora 1. OCHOBEI METOZI0B 00pabOTKH 1 4 J1.7 0

Pe3y/bTaToOB U3MEpEeHUH pusnueckux BenuuuH. JlaboparopHas padora 2.
OnpenesneHre MIOTHOCTH TEJ MPaBHIILHON Gopmbl. /J1ab/

Cp Kunemaruka /Cp/ 1 12 0
Jlex Hunamuka /Jlex/ 1 6 JI1.1 0
IIp Junamuka J[nHaMMKa MOCTYyNaTeNbHOTO ABWKEHUS Tel. OCHOBHBIC 1 8 JI1.4 0

TEOpeMBI M 3aKOHBI. J[MHaAMIKa BpaIaTeIbHOTO IBIKCHAS TBEPIOTO
tena. PaboTa u sHeprus B Mexanuke. Pemmenne 3amaq /Tlp/




JIab Junamuka JlaGopaTopHas pabota 3. OnpeneneHue yCKOPEHUs! CHIIBI 6 J1.7
TsDKeCTH 1o crocody beccenst. JlaboparopHast pabora 4. OnpeneneHue
MOMEHTa HHEPIIMK MaXOBOTO KoJIeca THHAMHIECKIM METOJIOM.
JlaboparopHas pabota 5. M3ydeHue OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO ABIKEHHS ¢ TOMOLIbI0 MasiTHUKa ObepOeka /J1ab/
Cp Junamuka /Cp/ 16
Jlex MexaHuueckue KonedaHus U BOJIHbI /JIex/ 2 J1.1
IIp Mexanunueckue KonebaHus 1 BOIHBL. ['apMoHUUecKue KoiaeOaHusl. 1.4
3aryxatomiue konedanus. Crnoxenne konaebanuii. Perenue 3amay /Tlp/
Cp Mexanunueckue konebanus u BomHbI /Cp/ 8 J1.7
HKP 3amniura JlabopatopHbix padot /MKP/ JI1.3
Paznen | Pa3zgen 2. OcHOBBI MOJIeKY/ISIpHOH QU3UKH U TEPMOTUHAMUKH
Jlex MonekynsapHO-KHHeTHUeCKas Teopust /JIex/ 6 JIT.1
IIp MonexynsapHo-KHHeTHUecKas TeopHsi OCHOBHOE ypaBHEHUE 4 JI1.4
MOJICKYJISIPHO-KHHETHYECKOI TEOPHH NICaTBHOTO Ta3a. DIEMEHTHI
craructuku Makcseiuia u bonbiivana. Penienue 3amaq /Tlp/
JIab MonekynapHo-kuHeTHYeckas Teopus. JlabopatopHas pabora 6. 2 J1.5
OmnpenencHue OTHOIICHHS YISIbHBIX TEINIOEMKOCTEH BO3/1yXa,
HU3MEPEHHBIX TIPH ITOCTOSHHOM JIaBIICHUHU W TIOCTOSTHHOM 00BheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonekynsapHo-kuHeTHdeckas reopus /Cp/ 14
Jlex OcHOBBI TepMOAHHAMUKH /JIex/ 4 JI1.1
Jla6 OcHoBBI TepMOAHHAMUKH. JIabopaTopHas padora 7. I3MepeHue IUTHB 2 J1.5
3BYKOBOI BOJHBL,CKOPOCTH 3ByKa U k03¢ ¢uuuenta ITyaccona mo
(ha30BbIM coOTHOIIEHUSIM. /J1ab/
IIp OCHOBBI TEPMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 4 JI1.4
TepMoanHaMuKH. TeruroBele MammHb! Pemenne 3amayq /Tlp/
Cp OcHoBbI TepMoarHAMUKH /Cp/ 14 JI1.6
HKP 3ammra 1abopaTopHbIX pador /MKP/ 2 J1.3
Paznen | Pa3zpen 3. DuexTpuyecTBo
Jlex Onektpocraruka /Jlex/ 4 JI1.1
Jla6 Onektpocrartuka. JlabopaTopHas padota 8. HMccnemoBanue 4 JI2.1
anekTprdeckoro nos. Jlaboparopras padora 9. OmpeneneHue eMKOCTH
KOH/IGHCATOPOB METOAOM OAIIIMCTUYECKOTO rajgbBaHoMeTpa /J1ad/
IIp Onextpocrarndeckoe nose. HanpsbkenHocTs v noteHnuai. [puamun 2 1.4
cyneprosuimn. [Ipumenenne Teopemsl ["aycca s pacuyera
IIEKTPUYECKHUX MOJIEH. DINEeKTPOEMKOCTh YeIMHEHHOTO IIPOBOTHHUKA H
IJIOCKOTO KOHJIEHCATOpa. DHEPTHS JJIEKTPOCTATUIECKOTo MoJsl. Pemenne
3amay /TIp/
Cp Dnextpocraruka /Cp/ 4
Jlex DnexrpoauHamuka /JIex/ JI1.1
JIab OnekrpoauHamuka. Jlaboparopnas padora 10. M3mepenue 2 JI2.1
CONPOTHUBIICHUS METOJIOM YPaBHOBEIIICHHOTO MOCTHKa /J1ab/
Ip OnexrpoauHamuka. [locrostHubli Tok. 3akonsl OMa. K.IT.JI. nctounuka 2 JI1.4
MIOCTOSTHHOTO TOKa Pemenue 3amau /TIp/
Cp Onexrpoaunamuxa /Cp/ 4
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2
Paznen | Pa3spei 4. DiieKTpOMarHeTusm
Jlex Marnutocraruka /Jlex/ 2 JI1.1
IIp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 2 J1.4
Jlannaca u moxHoro ToKa. Cuna Jloperna. J[BrmkeHne 3apsKeHHBIX
YacTHIl B MAarHUTHOM Tojie. Pemenue 3anay /I1p/
JIa6 Maruutoctatuka. JlJaboparopHas padora 11. Onpenenenue 2 JI2.1
TOPHU30HTAIIBHON COCTABIIAIONICH MarHUTHOTO nons 3emiu /J1a6/
Cp Maruutoctaruka /Cp/ 6
Jlex MarnutHas nunykuus. Teopus MakcBesia 11sl 31€KTpOMarHuTHOTO 4 JI1.1

nois /Jlex/




IIp MarnutHas uanykuus. Teopus Makcsesuia 1151 9J1€KTpOMarHuTHOIO 2 4 1.4
oJst. SIBJICHUE 3IEKTPOMArHUTHOH MHAYKIMU. CaMOWHYKIHS.

WHIYyKTHBHOCTH. DKCTPATOKH 3aMBIKAHIS M Pa3MBIKaHHS IIEKTPHUECKOM
nenu. KonebaTenpHbI KOHTYp. DIEKTPOMAarHUTHEIE KonebaHus Perenne

3anau /Ip/
Cp MaruuTHas uHAyKIMs. Teopus MakcBesIa 1uist 31eKTPOMAarHUTHOTO 2 6
nionist /Cp/
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 2 J1.3

Paznen | Pasmen 5. OnTtuka

Jlex ®uznueckas ontuka /JIex/ 2 6 J1.1
IIp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 6 JI1.4
Wnrtepdepennns n nudpaxnus cseta. [lomspusanus cera Pemenne
3amaq /Tlp/
Jlab Odusnueckas ontuka Jlabopatopnas pabora 12. OnpeneneHue riIaBHOTO 2 6 J1.2

(bokycHoro paccrosiaust nun3. Jlaboparoprast pabora 13. Onpeznenenue
MoKaszaresel MpesIOMIICHUs )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
AGGe. JlabopatopHas padota 14. OnpeznencHre IITMHBI BOTHBI
U3JTyYeHHs JTa3epa IpH MoMOIIM Tu(paKIMOHHON penreTku /J1a6/

Cp Odusnueckas ontuka /Cp/ 2 10
Jlex KsanroBas onrtuka /JIex/ 2 2 JI1.1
IIp KsanroBas ontuka 3aKOHbI TEIUIOBOTO U3Iy4eHHs U GoTodddekra 2 2 1.4
Pemenwue 3amaq /TIp/
J1a6 KsanToBas ontuka. Jlabopatopnas padora 15. Onpenencaue 2 2 JI1.2
TeMITepaTyphl PACKAIICHHOTO TeJla ONTHYECKHM MeTonoM /JIab/
Cp KganToBas ontuka /Cp/ 2 12 JI1.2
HKP 3ammra 1abopaTopHbIX padot /MKP/ 2 2 J1.3
Paznen | Paspen 6. ATomHas u saepHas Gpu3nka
Jlex Crpoenne aroma /JIex/ 2 2 J1.1
Ip Crpoenue aroma KBaHnToBas mpupojia CBETa U BOJIHOBBIE CBOMCTBA 2 2 J1.4
yactul Pemenue 3agau /Tlp/
JIab Crpoenne aroma JlabopatopHras pabota 16. I'paxynpoBka 2 2 JI1.5

MOHOXpOMaTopa 110 CIICKTPY UCITYCKaHWS aTOMOB PTYTH. HccnenoBanue
CIICKTPOB UCITYCKaHUA BOAOPOJAA U OIIPCACIICHNUC IMOCTOSTHHOM

Punbepra /J1a6/
Cp Crpoenue atoma /Cp/ 2 4
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SAnepHas ¢u3uka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHbe peakuu 2 2 JI1.5
Pemienue 3agau /Ilp/
Cp Snepuas ¢pusuka /Cp/ 2 6 JIL.S5

5. COJEPKAHHUE JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXAHUKU

Tema 1.1. Kunematuka

DnemMeHTH KnHeMaTHKU. Mozenu B mexanuke. Cuctema otcuera. [loctynarensHoe JBH)KEHHE TBEPOTO Tena. TpaeKTopus, JJIMHA
MyTH, BEKTOp nepemenieHns. CKOpOCTh M yCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOe ycKopeHus. Knaccudukanuus BUIOB JBIKEHUS.

Tema 1.2. lunamuka

Tpu 3axona quaamuxu HerotoHa. [ToHsATHS Macchl U cuiibl. Bl CHil B MEXaHUKE: TPEHHUsI, YIIPYTOCTH U TAToTeHus. UMimysbe Tena.
Nwmnynbe cunbl. BHenHe 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIeCKOH cucteMsl. LlenTp macc (LIeHTp
WHEPIMH) MEXaHUYECKOW CUCTEMBI M 3aKOH €T0 JBH)KCHHUS.

PaboTa mocTOsTHHOM 1 IepeMeHHOH CHITbl. BripakeHne paboTHI CHITBI Yepe3 KpUBOJIMHEHHBIH HHTErpajl. MOIIHOCT. DHEepPrius Kak
YHUBEpCAJIbHAS Mepa Pa3MUIHBIX (GopM JABMKEHUS U B3auMoJeiicTBUs. KuHeTnueckast JHEpPTrusl MEXaHUIeCKOW CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHMYECKON SHEPTHH U €T0 CBI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT WHEPLIUU TBEPOTO Tela OTHOCUTENBHO ocu. [Ipumepsl ero BerurcneHus. Teopema Iteitnepa. MomeHT cuibl. OCHOBHOE
ypaBHEHHE TMHAMHUKHU BPAIATEIIbHOTO IBUKEHHS TBEPAOTO TeJla OTHOCUTEIBHO HEIOIBUKHON OCH. 3aKOH COXPAHEHHUSI MOMEHTA
WMITYJIBCA U €TO0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOTo TsAroTeHus. [loTeHManpHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIEHCTBYIOIIEH Ha MaTepUABHYIO TOUKY. 3aKOH COXpaHEHHUSI MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHue B )KUAKOCTH U ra3ze. EAuHUIBI n3MepeHns gapienus. 3akonsl [lackans u Apxumena. TedeHne uaeanbHOM KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEHUE bepHyun u cieactsus U3 Hero. Teuenue Bs3kol sxuakoctu. @opmynsl HeroToHa 1
Crokca. KoapUIHeHT BI3KOCTH U METOJIBI €r0 ONpPECICHHUS.

Tema 1.3. Mexanudeckue KojaeOaHUs U BOJIHEI




I'apmonndeckue koae6aHus U UX XapakTepucTUkH. JuddepenHnnansHoe ypaBHEeHHE TapMOHHUECKHUX Konebanuii. [IpyXuHHBIH,
(u3MUecKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrus TapMOHUUECKUX Kosiebanui. ClioxKeHre rapMOHHYECKUX KOJIeOaHUH 0JTHOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aMMHO NEPHICHIUKYISIPHBIX Koebanuit. @urypst JInccaxy. 3aTyxaronye 1 BRIHYKIeHHbIE KoaeOanus. PesonaHc.
BonnoBsle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroit cpeze. I[lpononpHble U ONEpEeYHbIe BOJTHEI.
YpaBHEeHHE IUIOCKOH Oeryrei BosHbl. JJIHA BOJIHBI M BOTHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nuka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MOIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

OneMeHTHI cTaTucTU4ecKoi (pusuku. 3akoH MakcBesa /I pacipeieeHHs: MOJIEKYIT HJIealbHOT0 ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeienieHHs YacTHI] BO BHEITHEM NOTEHIUAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO TIpobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TernonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHAa.

Tewma 2.2. TepMoanHaMuKa

Brytpennsst sHeprus. Yucno creneHei cBOOOIB MOJICKYI. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PabGoTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCcHCTeMBl. MosipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UACAIbHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHsli mponecc. YpasHenue [lyaccona.

Kpyrossie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. [ud uaeansHOro rasa. Bropoe Hagano
TepMoauHaMUuKH. [loHATHE 00 SHTpONNUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cuuibl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMoJIeHCTBHS. DD PEKTHBHBINA TuamMeTp MoJeKyll. YpaBHeHue Ban-znep-
Baanbca. ®a3oBbie mepexoanl 1 u 2 poxa. Kputmaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U JKUIKOTO COCTOSHUIMA
BemecTBa. IloBepxHocTHOE HaTsbkeHue. CvauuBanue. KanusipHsle sBICHUS.

Paznen 3. DnextpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanps’keHHOCTb ¥ CHJIOBBIE JIMHHY HANPSHKEHHOCTH 3JIEKTPUYEcKOoro mois. [IpuHnun cynepno3unum
anexTpuueckux nonei. [lpumep pacuera HampsXKEHHOCTH MOJIs, CO3AaBacMoit cucteMol 3apsaoB. [I0TOk BeKTOpa HANPSKEHHOCTH
anekTpryeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3IeKTPUYECKOro MO MO TIepeMENIeHHUIO 3apsiaa. LIupKymsnus BeKkTopa HanpsbkeHHOCTH. [loTeHIManbHbIi XapakTep
JNEKTPOCTaTUUECKOro Mmos. [ToTeHnuan 3MeKTpu4ecKoro noist. DKBUNOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNHANA C
HAMpPSHYKEHHOCTBIO MOJIs. DJIEKTPUUECKOE MOJI€ B TUAIEKTPpUKaX. THIbI AUAIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM ITOJIe. DIEKTPOEMKOCTh IpoBOaHMKA. KoHmeHcaTops! 1 nx BUABL. PopMyIia MIOCKOTO
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHAEHCATOPOB B O6aTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEPruHu.

Tema 3.2. DnekTpoauHaMuKa

IlocTostHHBIN 3neKTpudeckuil ToK. Bunel HocuTene 3apsiia B pasiudHblx cpenax. Cuna Toka. Bekrop miorHoctu Toka. O/1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U nmoiaHo# nernu. ConpoTuBIeHHe U IPOBOJUMOCTb MPOBOJIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH IPH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTSH 31eKTpHUYecKoro Toka. 3akoH Jlxoymsa-Jlernma. Ilpasnna Kupxroda u mprMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarHeTusm

Tema 4.1 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T10JISI, €r0 BUXPEBOil XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM mose. [IpuHnmn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. J{BHKeHHE 3apsKEHHBIX 9acTHI B MArHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nonss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia Ui 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHnIo MPOBOJIHUKA U KOHTYpa ¢ TOKOM B MATHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKIus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camonHaykiuu. MIHAYKTUBHOCTE KOHTYpa. DJIC
CaMOMHAYKINH. B3aumHas nHIyKIns.

MarunurHoe nose B BemecTse. TUITBI MarHeTHUKOB (JiMa-, apa- 1 peppoMarHeTHKn), UX pu3ndeckas npupoaa. HamarHudeHHOCTS.
MarnuTtHas npoHHUIIaeMoCTh BemecTBa. OCHOBBI Teopuu MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
bopwme.

IonsTre 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IEPEMEHHOT0
Toka. 3akoH OMa /1 el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIAEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OeKkTpoMarHUTHBIC KosleOanus. ["apMOHIYECKHe, 3aTyXaroIlie 1 BEIHYKACHHbIEe KoaeOanus. [IoHsTHe 0 pe3oHaHce.
DOeKTpOMarHUTHBIC BOJHBI U UX cBoiicTBa. I1IKkanma 3MeKTpOMarHUTHBIX BOJH.

Paznen 5. OnTuxa
Tema 5.1. @usnyeckas onTuka
OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN K OTHOCUTEBHBIH MoKa3aTenau npeiomieHus. x ¢puszndeckuil cMbIc.




SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHHs. CBeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHune n300paxeHuit.
Toukue muna3bl. Popmyrna TuH3bL. [TocTpoeHHe H300paKSHHH.

BonHOBas 3neKTpoMarHuTHAS prpoa cBeTa. KorepeHTHOCTE M MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMms u minHa
korepertHocTu. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus cBeta. Meroas! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. IHTepdepenius cBeta B TOHKUX MIeHKaX. [10710CH paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEpdEpeHINT B HaAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCcTBeHHO penretke. @opmyna Bynbsa-Bparra. Pentrenorpaduueckoe uccnenoBaHue CTpyKTyphI
kpucTaos. [oHsTre 0 ronorpapum.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maitoca. [onsipusaus ceeta mpu OTpaXeHUH U
MPEJIOMJICHIH Ha TPAaHUIE IBYX TUAIEKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. [Ipu3ma Hukomst. TTonsponast u
MOJISIPU3AUOHHBIE TIPU3MBI.

HckyccTBeHHas ontudeckas annzorponus. Ddhdextsl Keppa n @apanes. OnTndeck akTHBHBIC BelecTBa. J(ucmepcus ceera.
DNeMeHTHI SJIEKTPOHHON Teopuu nucrepcuu cBera. [lormomenue (abcopOiust) ceeta. 3akon byrepa.

Tema 5.2. KBanrtoBast ontuka

TeruoBoe U3My4eHHE U €ro XapaKTepUCTUKH. AOCONIIOTHO YepHoe Teo. 3akoH Kupxroda. 3akon Credana - bonpimana.
Pacnipenerienre SHEpTUy B CIIeKTpe aOCOTFOTHO YEPHOTO Tella. 3akoH cMeeHns Bura. @opmyna Penes-/xuHca.

SAsnenne poroaddexra. Buenranit Gorosdpdexr u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITEHHA U1 BHEITHETO (poTodhdexTa.
Macca u umnynbc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHE.

Pa3pmen 6. ATomHas u sipepHast GU3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTPax UCITYCKaHMS U MOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneidartsiii ciekTp aromMa Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

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

Iocrynater bopa. BopoBckas Teopust aroMa BoIoposia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOJOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckue crekTpsl. 3akoH I'. Mosznn. [loromenne, CIOHTaHHOE U BEIHY)XJICHHOE n3TydeHue. [loHaTHe 00 OnTHYeCKnX
KBAaHTOBBIX TeHEpaTopax (Iazepax). Pasmep, coctas u 3apsx aToMHOTo sapa. MaccoBoe 1 3apsioBoe uncia. JleeKkt Maccsl 1
SHEprus CBS3M sApa.

B3aumoneiicTBre HYKJIOHOB U TIOHATHE O CBOMCTBAaX U MPUPOAE SIEPHBIX cuil. Moaenu sapa. PaanoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOHCXOKACHNE anb(a, OeTa - ¥ TaMMa-H3IydeHNs aTOMHBIX sSep.
[onsTHE O SAEPHBIX PEAKIUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHune TsokensIx aaep. LlemHas
peakuus nenenus. [lousTue o suepHoOi aHepreTike. Peakiys cuHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuid. DIIeMeHTapHbIe YacTHIEL. VX Kiaccupukarms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

TuroBkle NpaKTHUECKHE 3aJaHUS K 9K3aMEHY 110 JUCIUILUINHE:

3ananue 1. [IpsmonuHelHOe ABMKEHUE MAaTepUaIbHOIM TOUKH ONMUCHIBaeTCs 3aKOHOM . HaliTn skcTpeManbHOe 3HaYeHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT HadaJla JBIDKCHHUS OHO COOTBETCTBYET. B kaKkoif MOMEHT BpeMEHH CKOpPOCTH 7

3aganue 2. B omHOpotHOM MarHuTHOM mo71e ¢ nHAyKIwei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BparmaeTcs paMka,
conepxamast 1500 ButkoB miomaasio S0 . Ock BpalieHus JSKUT B IVIOCKOCTH PAMKH U MIEPIEHANKYISPHA TNHUSIM UHIYKLIUH.
Ompenenuts MakcuManbsayto O/1C MHAYKIIMN, BOZHUKAIOLIYIO B PaMKe.

3amanue 3. [Iy4ok ecTecTBEHHOTO CBETa MTAlaeT Ha CHCTEMY M3 4 HUKOJICH, IITIOCKOCTh IPOITYCKaHUS KaXXJ0T0 U3 KOTOPBIX
HOBepHyTa Ha yroi 30° OTHOCUTENBHO IIIOCKOCTH MPOIYCKAaHHS IPEeAbIAyIIero Hukoms. Kakas 9acTe cBeTOBOTO ITOTOKA IIPOXOIUT
yepe3 9Ty cucreMy? IloTepsMu HHTEHCUBHOCTH CBETa B HUKOJISIX TPEHEOPEYb.

TuIoBEIE BOIIPOCHI K 3aIUTE JTab0paTopHOIT paboTh! «}3ydeHNe OCHOBHOTO 3aKOHA TMHAMHKH BPAIaTeIEHOTO JIBHKECHHS C
nomoIeio MasiTHHKa O6epOexa.»

1. Kakoe nBmkeHHe Ha3bIBaeTCs BpallaTelbHBIM?

2. Coopmynupyiite BTopoii 3akoH HploTOHa U1 BpamaTeabHOro ABMKeHUS. CpaBHHUTE C 3aKOHOM JUISl IIOCTYIATEIEHOTO
JIBYDKCHUSL.

3. Uro Takoe MOMEHT MHepIuH Tena? MOMEHTHI HHEPIUY TeJ MPaBUIbHON (GopMbl: 00pyda, NUIMHIpPA, MIapa, CTEPIKHS?

4. quy PaBE€H MOMCHT MHEPUUNU CUCTCMBI Ten?




5. Coopmynupyiite Teopemy Ilteitaepa.

TuroBEIe BOIIPOCH! K 3aIIUTE TabopaTopHOit paboThl «OmpeaeneHne TOPU30HTAIFHOM COCTABIAIONIEH MAarHUTHOTO TTOJIST 3eMITI
Jaiite onpenencHyue 3J1€MEHTaM 36MHOIO MarHEeTU3Ma.

Cdopmynupyiite 3axkon buo-Casapa-Jlannaca.

OOBSICHUTE MPHUHIMI CYNEPIIO3UINN MAaTHUTHBIX IoJiei. ['ie oH ucnonb3yercs B padore?

UYeMmy paBHBI HaIlPsHKEHHOCTh W MHAYKINS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIIUT MarHUTHOE MOJIe KaTyIIKu?

B kakux eauHuIax u3Mepsercs HampsHKeHHOCTh MarHUTHOro noist B cucremax CU u CI'CM? Kakast cBsI3b MeXay HUMU?
UTo Takoe MOTOK MarHUTHOW MHIYKUIWW KaTyLIKA?

OOBsICHUTE YCTPOUCTBO W IPHHITHII JCHCTBHUSA TAHTEHC - TaIbBAaHOMETPA U YKAXKHTE, JUIS KAKUX IMPAKTUYECKUX LeJIei OH
IpPUMEHSIETCSI.

9. IMoyemy m3mepeHus HanbOoJee TOYHBI MIPU yIilaX OTKIOHEHHs ONH3KHX K 45°7

TwuroBEIe BOIPOCH! K 3aIIuTe TabopaTopHOit paboThl «OmpeaeneHne JUIMHBI BOIHBI H3TyYeHHUS Ja3epa IPH MNOMOIIH

Ju(PaKIHOHHON PEIIeTKI»

B dem 3akirovaercs siBneHue uHTEphEpeHIUH?

B dem 3akirouaetcs sBiieHUE audpaxim?

OOBSCHUTE SIBIICHHE IepepaclpeielieHHs CBETOBOM SHEPTUH NpH AudpaKiun?

Kakye MCTOYHHKH 3JIEKTPOMArHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Yro Takoe mudpakunoHHas pemerka? OopMyna TIaBHBIX AU(PPAKIIHOHHBIX MaKCHMYMOB.

Ha mudpakinoHHYI0 penieTky HOpMaJIbHO TagaeT MapaJulebHbBIN MyqdoK JTydei ¢ mmuHaMu BoH Al u A2 (A1 > A2). Jlats
pncyHOK (xox mydeit), COOTBETCTBYIOIIUH IepepacipeaeneHnto 3Heprud B nopsaakax k=0,k=1,k=2

IR e
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TunoBsie TCOPETUICCKUE BOIPOCHI K OK3aMEHY 1O JUCHUIIIINHE!

L. Mopgenu B mexanuke. Cucrema otcdera. TpaekTopus, AJIHHA ITyTH, BEKTOP MEpeMEIICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIAIOIINE (TaHI€HIUAIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. IpsmonuHelHOe paBHOMEpPHOE IBMKEHHE MAaTepHATIbHON TOUKH. YPAaBHEHUS MBIKCHUS. | pad¥KH IIyTH, CKOPOCTH H
YCKOPEHHUSL.

4. CroxxeHHe B3aMMHO NEPICHIUKYISPHBIX KOJCOaHUH.

5. Bunbl MexaHnuecKUX BOJIH.

6. YpaBHeHue Oerymmeil MI0CKoi BOIHEL. MHTep(epeHys BOIH.

7. JIBI>KeHHEe TeNl B KUAKOCTAX U razax. IlogbpemHas cuia, 1000BO€ CONPOTHUBIICHUE.

8. Teuenue Bsskoit sxunkoctu. ®opmyna HeroTona. PesxiMbl TeUeHUS KHUIKOCTH.

9. KosdpdurmenT Ba3xoctn u Metons! ero onpexneneHus (Crokca u ITyaseiis).

10. Teopema Octporpanckoro- I'aycca Ui 3I€KTPUYECKOTro MO B JU3JIEeKTpuke. JudnekTpudeckasl IPOHUIIAEMOCTb CPEIBL.
1. OHeprus AMeKTPOCTATHUECKOTO MOJIs. DHEPTUsl 3apsKEHHOTO YEAUHEHHOTO NPOBOIHUKA.

12. Maruuthsiii notok. Teopema Octporpazackoro-I"aycca st MAarHUTHOTO TOJISI.

13. PaboTa mepemerieHus MPOBOJHNUKA M KOHTYpPa C TOKOM B MAarHUTHOM IIOJIE.

14. DneKTpoMarHuTHas MHAYKuus. 3akoH JleHua.

15. INonspusanus csera npu JBOHHOM JIydenpesroMiIeHnH B kpuctamnax. [Ipusma Hukond. 3akon Maroca.

16. HckyccTBeHHasi ONTHYECKasi aHU30TPONMsL. AHAIM3 HAIPSHKEHHOTO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOZOM.

17. Bpatenue miuockocTH MONAPU3ALMU ONTHYECKH aKTUBHBIMU BemiecTBaMu. OmpeseneHne KOHIEHTPalul pacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopus atroma Bonopoaa no bopy. Yposuu sneprun. Cepuanshas Gopmyna bansmepa.

20. PenTreHoBckue criekTpbl U3dydeHUs. 3aKoH Mo3nu

21. OreMeHTH! (PU3MKH JIEMEHTAPHBIX YACTHIl. THITBI B3aMMOACHCTBUH 3IIEMEHTApHBIX JacTull. [IoHATHE O KBapKax.

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl Oll¢eHHBaHUSA

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT

CTyneHT HOKeH BBIIONHUTD M 3aIIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBLHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MTPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BbIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoIaBaTeseH.

Meroauka 3a4eTa 1o JUCHHUIUIAHE
3a4eT Mo AMCIUILTHHE BBICTABISETCS MO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtonuKa OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIAET cOO0I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.




DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKOH U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAaHUAMH.

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

4 (xoporwo) 75+84 Bce 3aanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPEOOBaHUIMH, B 0OBeMe
JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3x3aMeH BRICTABIISCTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX coydasx mpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEeHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINH MPAKTUKYM MO (H3KKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., ®dusznka: cOOpHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. Odusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
Spocnasuesa
JI1.5 |Hwuxurenko AHatommii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (U3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBieB 2019
Brnagumup
Huxomaesuu,

CurumoB Buaagucias
MBanoBuy, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukonaeBuu

JI1.6 | Hukutenko AHaTtonuii |JIabopaTOpHBIN MPAKTHKYM MO MOJICKYJIAPHOH (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019
Bnagumup
HuxonaeBuu,

CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JI1.7 | Huxurenko Anatonuii |JlabopaTopHBIN NPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SIkoBie 2018
Bragumup
Hukomnaesuy,

CurumoB Brnanncnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'ojioBaHOB
Muxaunn Hukomnaesuu

7.1.2. JlonoHUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M Hosocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxanin
IlerpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)
Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS i | AynutopHas nmocka; Komrurekt ydgeOHONM Mebenmu; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIA

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCcTalun

CTeHA «3aKOHBl MOCTOSHHOrO ToKay, 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmnpesnelicHUEe YCKOPEHUS
CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHHMA — TEILIOEMKOCTEH, 2  IOT.;
JlaGoparopHoe ob6opynoBanue: Habop »snekTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

JlabopaTopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kommurekt yweOHoit MeOenm; JlaGopatopHsle ycraHOBKH: OmpenmeneHue
IJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTrels IPeIOMICHHS XKHIKOCTEH ¢

MIPOBEICHUS nabopaTopHBIX | HOMoLIbI0  pedpakTomerpa AOGOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATHI IupakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C IOMOIIBIO
caxapumetpa, 2 mT.; OmnpeneneHue TeMrepaTypbl packan€HHoro Tena; lccnemoBaHue
JIMHEWYaToOro CIeKTpa BOAOPOa M OMpeieieHus MOCTOsIHHOM Punbepra

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

IIPOBEIEHHUs TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOUYHOHU aTTECTALUH

(cranpoHapHBIi), 3kpaH (cTanuoHapHslit), [TK (mepenocHoi)




