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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
KHU3HU

2. MECTO JMCIIMIIVIMHBI 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 | Teopust MEXaHU3MOB U MallluH

2.2.5 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.6 | Oxonornyeckas 6€30MacHOCTb MOPCKOH (PEYHON) TEXHUKHU

2.2.7 | CynoBoe 31eKTpooO0opyI0BaHIE U OCHOBBI JIEKTPOTEXHUKH

2.2.8 | Texauueckast pusnka

2.2.9 | Oxonorus

2.2.10 | Teopust MEXaHU3MOB U MallIuH

2.2.11 | OcHOBBI HAy4HBIX MCCIEIOBAHUIA

2.2.12 | Oxonoruueckas 6€30macHOCTh MOPCKOH (peuHOi) TEXHUKI

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aAKOHDI €CTECTBEHHO-HAYYHBIX TUCHMILJINH B npocbeccnonam,ﬂoﬁ
ACATECJIbHOCTH, MIPUMEHATH METOAbBI MATEMATHYECCKOI0 AaHAJIU3Aa U MOAC/IMPOBAHUA, TECOPECTHIECCKOIO H
IKCNEPUMEHTAJBHOTI0 UCC/ICIOBAHUSA

OIIK-1.1: TIpuMeHseT OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIHUILINH B IPOPECCHOHATBHOM ACATEIEHOCTH

B pe3yiibTaTe 0OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | - ¢usHueckre OCHOBBI MEXaHUKHY;

3.1.2 | - OCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU
(bu3uKU, MONIEKYISIPHON (U3UKH U TEPMOAMHAMHUKH, ONITUKH, aTOMHOU U AAepHON (HDU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U HKCIIEPUMEHTAIBHOTO HCCIICA0BAaHNA B (pU3HKeE.

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH AaHAIH3E U PEIICHUHN POoOIeM NMPOoheCcCHOHATBHOMN e TeIbHOCTH

3.3 | Bmagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEJCHUN
(U3HYECKOr0 KCIIEPIMEHTA.
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4. CTPYKTYPA JUCIHAIIJINHBI (MOAYJIS)
Bup HanMeHoBaHMe pa3ieioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATUS / Kype AroT
Paznen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0
Ip Kunemaruka. Kunemaruka nocTynaTeabHOrO M BpalaTeabHOro 1 2 JI1.4 0
JIBIDKEHVSI MATEPUATTbHON TOUKU U TBEporo Tena. Pemenne 3amaq /TIp/
JIab OCHOBEI METOJIOB 00PaOOTKH Pe3yAbTaTOB U3MEPEHUH (U3HMUECKHX 1 4 J1.7 0
BennuuH. OnpeeneHue MIOTHOCTH Tl MPaBUIIbHOM (popmbl.  /J1ab/
Cp Kunemaruka /Cp/ 1 8 0




Jlex Junamuka /Jlex/ 6 JI1.1
IIp Junamuka JIMHaMUKa MOCTYMATEIBLHOTO NBIKEHUS Ten. OCHOBHbIE 2 JI1.4
TEOpeMbI U 3aKOHBI. J[MHAMHUKA BPAIIaTeIHHOTO ABI)KEHHUS TBEPIOTO
tena. PaboTa u sHeprus B Mexanuke. Pemnenne 3amay /Tlp/
JIa6 OnpeneneHne YCKOPEHUS CHIIBI TSDKECTH 110 crtoco0y beccenst. 6 JI1.7
OnpezeneHrne MOMEHTA HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATSILHOTO
JIBYDKEHISI ¢ TIOMONIbI0 MasiTHuKa O0epOexka. /J1ab/
Cp Junaamuka /Cp/ 8
Jlex MexaHn4YecKue KoineOaHus U BOJIHEI /JIek/ J1.1
IIp MexaHuueckue KoeOaHus 1 BOJIHBI. ['apMOHUYECKHE KOJIeOaHHs. 2 JI1.4
3aryxatomue konebanus. Cinoxxenne konedbannit. Pemenne 3amaq /I1p/
Cp Mexannueckue konebanus 1 BorHbI /Cp/ 6 JI1.7
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 J1.3
Paznen | Pa3pen 2. OcHOBBI MOJ1eKy/ISIpHOM GU3NKH U TEPMOAUHAMUKH
Jlex MonekynsapHO-KHHETHIeCKas Teopst /JIex/ JI1.1
Ip MonexynspHo-KMHeTHYecKas: Teopust OCHOBHOE YpaBHEHUE 2 JI1.4
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIIEMEHTHI
cratuctuku Makcsesuia u bonbiimana. Pernenue 3apau /Ip/
JIab OnpezeneHre OTHOIIECHUS YASIbHBIX TEIIOEMKOCTEH BO3yXa, 2 JI1.5
HU3MEPEHHBIX TIPH ITOCTOSHHOM JIaBIICHUHU W TIOCTOSTHHOM 00BheMe METOIOM
Knemana u Jlezopma. /J1a6/
Cp MonekynsapHo-kuHeTH4aeckas reopus /Cp/ 8
Jlex OcHOBBI TepMOAHHAMUKH /JIex/ JI1.1
Jla6 W3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO QHIINEHTa 2 JIL.S
ITyaccona o ¢a30BbIM COOTHOIIEHHAM. /J1ab/
IIp OCHOBBI TEPMOJAMHAMUKH. AHAN3 EPBOTO M BTOPOTO Hayas 2 1.4
TepMoarHaMuKky. TeruroBbie MammHbl Perenne 3amnay /Tlp/
Cp OcHoBbI TepMoarHAMUKY /Cp/ 14 JI1.6
HKP 3amniura labopatopHbix pabot /MKP/ 2 JI1.3
Paznen | Pa3zmen 3. DuexTpuyecTBo
Jlex Dnekrpocraruka /Jlex/ JI1.1
JIab HccnenoBanue 31eKTpOCTaTHUECKOTO 1ostst. OnpenereHne eMKOCTH 2 J12.1
KOHJICHCATOPOB METOZIOM OAJITMCTUYECKOTO TambBaHoMeTpa. /J1ab/
Ip Onexrpocrarudeckoe nose. HanpsoxenHocTs v noteHnuan. [punnun 2 J1.4
cynepno3uuuu. [Ipumenenue teopemsl ['aycca g pacuera
ANEKTPUYECKHX MOJICH. DNEKTPOSMKOCTh YeTUHEHHOTO POBOJHHUKA H
IUTOCKOTO KOHIEGHCATOPa. DHEPTHS 3JICKTPOCTaTHIECKOTo 1mojis. PereHne
3amaq /Tlp/
Cp Onexrpocraruka /Cp/ 4
Jlex Onexrpoauaamuka /JIex/ 4 JI1.1
JIa6 M3mepenune cOpOTUBIICHUS U OTIPEIETICHHUE YIEIBHOTO COMTPOTHUBICHUS 4 JI2.1
MpOBOHKKA. M3ydeHune 3aBUCUMOCTH COTPOTHBICHHS TPOBOAHUKA U
MOJYIIPOBOIHMKA OT TeMIepaTypsl. /J1ad/
IIp OnekrpoauHamuka. [ToctosHubI ToK. 3akoHbl OMa. K.I1.Jl. ncrounuka 2 JI1.4
MOCTOSTHHOTO TOKa Pemenue 3amau /TIp/
Cp Onexrpoauramuka /Cp/ 4
Paznen | Pa3zpen 4. DiekTpoMardeTusm
Jlex Marnutoctaruka /JIex/ JI1.1
Ip Marunutocrtatuka. MarautHoe nose. 3akoHsl Amnepa, buo — Capapa — 2 JI1.4
Jlanutaca u monHoro Toka. Cuna Jlopenna. /[Buxenue 3apsKeHHBIX
YacTHIl B MarHUTHOM ToJie. Pemenue 3amau /IIp/
JIab OmnpeneneHne TOPU30HTATIBLHON COCTABISIONICH HAMPSHKEHHOCTH 2 JI2.1
MarHuTHOTO moJst 3eMut. McciiefoBaHie MarHUTHOTO Tioitst. /JIab/
Cp Maruutoctaruka /Cp/ 6
Jlex MaruutHas uHnykuus. Teopus Makcsesuia U1sl 31€KTpOMarHuTHOTO 4 JI1.1

mois /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 Omnpexenenue ri1aBHOro (POKYCHOr0 paccTosHUS TuH3. Onpenenenne 2 6 J1.2

HoKa3aTelell MPEeIOMIICHHS XUAKOCTSH ¢ MOMOLIBIO pedpaKkToMeTpa
A66e. OrpeznerneHne JIUHBI BOJHBI H3IYdeHHUS Jla3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ab/

Cp @uznueckas onrtuxa /Cp/ 2 10

Jlex KganToBas ontuka /JIex/ 2 2 JI1.1

IIp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHH U (hoTodhderTa 2 2 JI1.4
Pemienue 3amau /IIp/

JIab OmnpeneneHue TeMIepaTypbl pacKajeHHOT'O TeJla ONTHUYECKUM 2 2 JI1.2

merogoM. /J1a6/

Cp KsanToBas ontuka /Cp/ 2 12 JI1.2
HKP 3ammra 1abopaTopHBIX padot /MKP/ 2 2 JI1.3
Paznen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1
IIp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBbIE CBOMCTBA 2 2 JI1.4

gactur Perrenue 3amaq /Tlp/

Jla6 HccnenoBanue muHEHYaTOro CrieKTpa aroMa BOJ0po/ia M ONpeIeIeHHe 2 2 JIL.S
nocrostHHoM Pundepra. /J1ab/

Cp Crpoenue atoma /Cp/ 2

Jlex Snepnas ¢pusuka /Jex/ 2 2 JI1.1

IIp SAnepnas ¢usnka 3aK0oH paAHOaKTUBHOTO pacnaja. SaepHsle peakuu 2 2 J1.5
Pemrenue 3amgaq /Tlp/

Cp Snepuas ¢pusuka /Cp/ 2 6 JI1.5

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Paznen 1. ®uzuueckue OCHOBBI KIACCHUECKON MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTUKU. Mozenu B mexanuke. Cuctema orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpackTopus, AI1Ha
MyTH, BEKTOp nepemenieHus. CKOpoCTh M yCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmanbHoe u
TaHTCHIAJIbHOE YcKopeHus. Kitaccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl U cuilbl. Buibl Ul B MEXaHUKE: TPEHUS, yIPYTOCTH U TAroTeHus. MMiynbc Tena.
MMnynbe cunbl. BHenHre 1 BHYTpEHHHUE CUIIBI. 3aKOH COXPaHEHUS! UMITY/IbCa MEXaHW4YeCcKOl cucteMsl. LlenTp macc (1eHTp
MHEPLHH) MEXaHUYECKOIN CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa mocTOSHHON M IepeMeHHOH CHIIBI. BrIpaxkeHe paboThI CHIIBI Yepe3 KPUBOJIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPrus KaKk
YHUBEpCAJIbHAs Mepa Pa3MUUHBIX (GopM ABMKEHUS U B3auMoeicTBUs. KuHeTnueckas HEprusl MEXaHU4IeCKOM CUCTEMBI. 3aKOH
COXpaHCHHsI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OMHOPOTHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT uHepIy TBEPAOIo Tela OTHOCUTENbHO ocu. ITpumepsl ero Beruucnenus. Teopema lllteiinepa. MomenT cuiibl. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIATEIFHOTO ABIKEHHS TBEPJOTO Tella OTHOCHTEIFHO HEIOABIKHOM OCH. 3aKOH COXPAHEHHS MOMEHTA
UMIIYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnnanbpHas 3Heprust MaTepUalbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE M €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXpaHEHHUS MEXaHUYECKOW IHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EauHume! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEHHE HEPA3pBIBHOCTU. Y paBHEHUE bepHyn U cneAcTBUs U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPEICICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHeHHE TapMOHHUECKUX Konebanuid. I1pykuHHBIH,
(u3MUeCKHil 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYECKUX Koebanuiil. Clio)KeHHe rapMOHUYECKIX KOJIeOaHu! OTHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThL. buenue.




CroxeHHs B3aUMHO NEPHICHIUKYISIPHBIX Konebanuit. @urypst JIuccaxy. 3aTyxaromye 1 BIHYXIeHHbIe KoiaebaHus. PesonaHc.
BoxHoBsle nporiecchl. MexaHu3M 00pa3oBaHust MEXaHWUECKHUX BOJIH B ynpyroii cpere. [IpoonbHbIe U ITonepeyHble BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHEL. JTHa BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHeTHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DJeMEeHTBI CTaTHCTHYECKOH (u3nKy. 3akoH MakcBeiuia AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipeeeHus YacTUI] BO BHEITHEM MTOTEHIINATIBHOM 11oie. CpeaHee 9rciio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyII.

OmnsitHOe o6ocHoBanue MKT. JTuddysus, TennonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHAa.

Tewma 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHeit cBoO0 b MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
[epBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCcCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UIANIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMUKH K
n3omporneccaM. AnuabaTHbIH mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. u1d uaeaasHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMATIbHAS HEPTUSI MEXKMOJIEKYISIPHOTO B3auMoJIeHCTBHs. DDEKTHBHBINA TuaMeTp MoJIeKyll. YpaBHeHue Ban-nep-
Baannca. ®azoBsie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOEHHOCTH TBEPAOTO U YKUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadunBaHKe. KanuispHele ssBICHUS.

Pa3nen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anexTpuueckux nonei. [pumep pacuera HanmpsXKEHHOCTH OIS, CO3AaBacMoi cucTeMol 3apsa0B. [I0TOk BEKTOpa HaNPSKEHHOCTH
anexkTpudeckoro noisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 371eKTpUYECcKOoro mojs Mo IMepeMenIeHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIMansHbIi XxapakTep
3NIEKTPOCTaTUUECKOro nos. [ToTeHnnan anekTpu4eckoro noist. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpsDKEHHOCTBIO MOJIsL. DJIEKTPUYECKOE 110JI€ B JUAIEKTpUKaX. TUIbI IUAIEKTPUKOB. Bupsl nonspusaunu. Bekrop nomnsipuzanuy.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DNEKTPOEMKOCTh IPoBOAHUKA. KoHaeHcaTOps! U uX Buabl. PopMyiaa IIOCKOrO
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus aieKTpocTaTudeckoro noist. O0bEMHas MI0THOCTh
SHEPrUH.

Tema 3.2. DnekrpoauHaMuKa

IocTosHHEIN 2MeKTpUYecKuil TOK. Buabsl HocurTeneil 3apaa B pa3nuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBieHne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUI NPU Pa3IUYHbBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BETBIEHHBIX Lieneil.

Paznien 4. DnekrpomarHeTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHIyKIys MarHuTHOTO 1oist. CUnoBble IMHUM MAarHUTHOTO 0SS, €r0 BUXPeBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHutHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uanykius. Teopus Makcsenia Ajist 1€KTPOMarHUTHOTO MO

PaGoTa mo mepeMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. JJEeKTpOMarHuTHas HHAyKnus. 3akoH Dapaznes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenua. fIpnenue camonHaykuuu. MIHOAyKTUBHOCTB KOHTYpa. DJIC
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe rose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMerieHus. YpaBHeHus: MakcBeia B UHTEIpalbHOM
dbopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE M MUHAYKTUBHOE) M MOIHOE CONPOTHUBIIEHHS LETTH EPEMEHHOTO
Toka. 3akoH OMa Juid LenH NePEMEHHOr0 TOKa. MOIIHOCTb, BblJENIsieMasl B LIENH IEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIEe KoaeOanus. [IoHsTHE 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomienus. Mx ¢usuyeckuii cmbici.
SIBneHue MONHOTO BHYTpeHHETOo oTpaxkeHns. CBeToBombl. Coeprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n300pakeHHH.
Tonxkwue nuna3sl. @opmyna muH3BL. [TocTpoeHne H300paxeHHH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa




korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. MIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHBI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Noiirenca-®dpenens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccieioBaHue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadun.

ITonspusanus ceera. EcrecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspuzanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHHH Ha TPaHHLE JBYX TU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckycctBeHHas ontudeckas annzorponns. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BelecTBa. J(ucmepcus ceera.
DneMeHTHI SJIEKTPOHHOI Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 5.2. KBanToBas onTuka

TenoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aK0oH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenue poroaddexra. Buenrnnit poroaddext u ero 3akonsl. DoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHET0 (GoTodddexra.
Macca n ummyinsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JEHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Pa3pmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. Ctpoenue aroma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHHS Y ITOTJIOIICHUS] aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna JlIyn ne bpoitns. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHkuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpoa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 37eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE M3MydeHne. [loHsaTrne 06 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsii aTOMHOTo aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBs3M sApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3TydEHHE U €TI0
BUJIBL. 3aKOH PaJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, OeTa - ¥ TaMMa-H3IydeHUs] aTOMHBIX Sep.
[oHsTHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas pafAnOaKTHBHOCTG. JleneHune Tsokenslx saep. LlemHas
peakuus nenenus. [lonsaTue o suepHoOi 3HepreTike. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peakuii. DieMeHTapHbIe YacTHIEL. VX Kiaccupukams.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrInosHeHre U 3a1uTa 1ab0paTopHBIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BOIPOCHI U 3aJaHUs

OIIK-1: CnocobeH npuMeHsITh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHUSI, METOAbI MAaTEMaTHUECKOTO aHau3a U
MO/ICJINPOBAHUS B IPO(ECCHOHATIBHOM IesATEeNbHOCTH

1 cemectp

Bonpoc Nel

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

Ortsert: [Ipn yBenmueHUN TEMIIEPaTypHI ra3 pacmupseTcs, YT0 IPUBOANT K YMEHBIIICHHIO €T0 IIOTHOCTH. [Ipy noBBIIIeHHN
JIaBJICHNUS I'a3 CKMMAETCS, YBEIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA Ta3a, KOTOPBIE ONPEEISIOT €ro IOBEACHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYII (TeMIlepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, OYEMY IIPU IBIDKCHUH Cy/HA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MOBOpOTa. Kakue Cuibl BBI3BIBAIOT ATOT
HAKJIOH M KaK OHH BJIUSIIOT Ha YCTOHYMBOCTD CyaHa?

OrtBet: HaxitoH xopIryca cyiHa BHYTPb IIOBOPOTA BEI3BAH JICHCTBHEM LIEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIINX TIPH ABH)KCHUN
10 KpUBOMHEHHOH TpaekTopun. Korma cyaHO moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHJIA TSHET €ro K IIEHTPY ITOBOPOTa,
3aCTaBJIsIsl KOPIYC HAKJIOHATHCS BHYTPb. DTOT HAKIIOH KOMIICHCHPYETCS CHIIaMH IUIaBy4eCTH, ISHCTBYIOIINMHU CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJNOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLICHHS STHX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIE BEPOSITHOCTh IOTEPH YCTOWYNBOCTH. BaXHBIMH (hakTOpamu, BIUSIONIMME Ha YCTOHYHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeieHue Tpy3a.




Bomnpoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy pYy>KUHbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitnsa-Mapuotra

[IpaBunbHENA oTBeT: b) 3akoH ['yka

Bompoc Ned4

Kaxoe ycTpoiicTBo peodpa3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-Mammaa

b) Tpauncdopmarop

¢) AKKyMyJIsiTOp

d) Korgencatop

IIpaBusbHbIA OTBET: a) JJuHAMO-MamIMHa

Bompoc Ne5

Kaxkue u3 mepeuncieHHBIX CBOICTB XapaKTepHBI IS (heppOMarHUTHBIX MaTEePHATIOB?
a) Bricokas 2eKTponpoBOIUMOCTD

b) CiocoOHOCTH COXpaHATh OCTATOYHYI0 HAMAarHHYCHHOCTh

¢) Huskas MaranTHas IPOHUIIAEMOCTD

d) Hanuuue nomeHoB

ITpaBunbHbIe OTBETHI: b, d

Bonpoc Ne6

Kakue BeTHUMHEI SBIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TEPMOANHAMUYCCKOI CHCTEMBI?
a) Temmeparypa

b) O6bem

¢) MaccoBast 1o

d) aBnenue

e) CkopocThb

IIpaBunbHBIC OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHOBHTE IPaBUIIBHYIO OCIIE0BATEIBHOCT CTAANI ABMKEHUS TeNa, OPOILIEHHOIO TOPU30HTANIBHO C HEKOTOPOH HadyaJIbHON
CKOPOCTEIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHOU OCH.

2. Teno HauyMHAET ABUTATHCS IOJ ACHCTBHEM CHIIBI TSHKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIU.

4, lopusoHTaIbHOE NBIDKEHHUE 3aMENIISIETCS] H3-3a COMPOTHBRIICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD ACHCTBUN IIPU U3MEPEHUU 3IEKTPUUECKOrO COMIPOTUBIICHUS PE3UCTOPA METOAOM aMIIEpMETpa U
BOJIBTMETPA.

1. [ToaxOUNTh UCTOYHHUK MMHUTAHUS.

2. W3MepuTs HanpsKEHHUE Ha PE3UCTOPE.

3. IMoaxmro4uTh pe3UCTOp MOCIEA0BATENBHO C aMIEPMETPOM U BOJIIBTMETPOM.

4. H3meputh cuity TOKa B IIEIH.

5. Paccunrtath conpotuBieHue no 3akoHy Oma.

IIpaBuibHas ocnen0BaTENbHOCTE: | >3 —> 4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAME U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BeIHYHHA CuMBoOII
a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) DrekTpuueckuid 3aps 4 Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUCCKUMHE SBICHHSAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHUS.
dusnyeckoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHasi MHAYKLIUS 1) Tpanchopmatop




b) ®otordpdext 2) Conmneunas Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa
IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET MPY MPOXOXKIAESHUH Yepe3 MPU3MY pas3jiaraeTcsi Ha ClieKTpajbHble BeTa. Kakue MpUHIHIIbI JeKaT
B OCHOBE 3TOTO SIBJICHUS?

OtBet: benblii cBET mpeacTaBiIsgeT co00i cMeCh BCeX BUIUMBIX IIBETOB CIIEKTPa. [Ipu MPOX0KISHUN Yepe3 MPU3MY CBET
MPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACHPOCTPAHEHHSI KXKAOTO LIBETa B MaTepraie NprU3Mbl. DTO SIBIEHHE N3BECTHO KaKk
Jucrepcus cBera. PazianyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMHU YIJIaMH, YTO MPUBOAUT K UX Pa3JeNeHUIO U
00pa30BaHMIO PATYTH IIBETOB.

Bonpoc Ne2

Omnummre nporece paJoakTHBHOTO paciiaja M 00bsICHUTE, KaKHUe BH/IbI PAANOAKTUBHOIO PACIIajia CYmeCTBYOT. Kakue nmpogyKTsl
00pa3yroTcs B pe3yabTaTe KaKA0ro Bua pacmazaa?

OrtBeT: PagnoakTuBHBIN pacmag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAICHNS HECTAOMIIBHBIX sIep B CTAOUIBHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHusi. CylecTBYIOT TpU OCHOBHBIX THIA Pa/IMOaKTHBHOTO pacaja: aibda-
pacman, Oera-pacriaj U raMMa-u3irydeHne. Anbga-pacnas IPUBOJUT K 00pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIINM aTOMHBIM
YICIIOM U YMCHBIIIEHHEM YHCIa HeHTpoHOB. beTta-pactan BKmogaeT TpaHc(HOpPMAIHIO HEUTPOHA B IPOTOH MIIM IIPOTOHA B HEHTPOH
C BBIJICICHUEM MO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ["aMMa-H3yueHre — 3TO BbIAENEHHE SHEPTUH B BUJE (POTOHOB
BBICOKOI1 3HEpruM 0€3 N3MEHEHHs COCTaBa s/Apa.

Bompoc Ne3

Kakoii 13 nepe4yrciIeHHbIX 2IEMEHTOB 00J1a1aeT HanOOJIbIICH aTOMHOM Maccoi?
a) Bonopon

b) Ienwmii

¢) Yraepon

d) XKeneso

[IpaBumsHENi oTBeT: d) XKeneszo

Bompoc Ned4

Kaxoit mprbop rcnonb3yeTces st HaOIFoAeHHS 32 TOBEACHHEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) Huknotpon

¢) DNEeKTPOHHBI MHUKPOCKOIT

d) Pagmonokatop

IIpaBUIBHBINA OTBET: ¢) DIEKTPOHHBINH MUKPOCKOI

Bomnpoc Ne5

Kakue u3 nepeuncieHHbIX YCTPOUCTB UCIIONIB3YIOT IPUHIIMIIBI ONTUKU?
a) Jlazepsl

b) Pamaper

¢) Temeckormbt

d) ®oroxameps!

I[IpaBuibHBIC OTBETHI: a, C, d

Bonpoc Ne6

Kakue u3 nepeurciieHHbIX YaCTHI[ YYaCTBYIOT B SACPHBIX PEaKIHX?
a) DJIeKTPOHBI

b) [TpoTonsI

c) Helitponst

d) IMo3uTpoHbI

I[TpaBuitbHBIE OTBETHI: b, C

Bomnpoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIIEHOCTE COOBITHI TIPH 00pa30BaHHUHU Pay’)KHOTO CIICKTPa:
1. Bensiif cBeT momnagaer Ha MOBEPXHOCTh BOBI.

2. CaeT mpesioMiIseTcs U OTPaXkaeTcsl BHYTPH KAaIUIU BOJBL.

3. CBeT BBIXOAUT M3 KaIUIM U pas3jiaraercsi Ha OTHeNbHBIE 1IBETA.

4. UenoBek BUANUT pajyry.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4




Bompoc Ne§
YcraHOBHUTE MOCIEN0BATEIBHOCTh STANOB SACPHOTO JCIICHUSL:

1. BricBOOOXKICHNE YHEPTHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacmiag simpa Ha aBe wacTu.

4. OO6pa3oBaHue HOBBIX HEHTPOHOB.

IIpaBunbHas Mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTy BUAAMH PAIHOAKTUBHOTO PACIiafa M 00pa3yIoIIMHUCS JaCTHIIAMU:
Bun pacnana OO6pa3yromuecs: 9acTHIIbI

a) Anba-pacnan 1) Io3utpon

b) bera-pacnan 2) Anbga-yactuna

¢) N'amma-n3myuerne 3) DneKTpoH

d) Bera-mumoc-pacnan 4) 'amma-¢oToH

[TpaBuIBHOE COOTBETCTBHUE:

2) —2)

b) — 3)

c)—4)

d—1)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKUMU SBICHHSAMH U MPHUMEPAMHU HX UCIIOJIB30BAHMS:
duznveckoe SBICHHE [Ipumep ncmons30BaHMS

a) dudpaxmus ceera 1) CD/DVD-npourpsiBarens

b) SAnepusiit cunte3 2) ComnHie

¢) PagnoaktuBHbI pacriaf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopecuiennuss  4) JlIOMHUHECIICHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

6.4. Meronmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHuBaHUuA

MeTtoauka OoLeHKHU JIabOpaTOPHBIX PaboT

CTyIeHT NOIKEH BBITIOJIHUTD U 3alllUTHTh BCE JJA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IPOTPAMMO JUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3AMIUIIIEHHON IPH YCIOBUH YAOBICTBOPUTEIFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1aOOPaTOPHOM MPAKTHKyME, a TAKKEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 0 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMAaTHYECKOH paboThl CTyEHTa B TEUCHHUE CEMECTpa.

MerTouKa OLICHKH 3K3aMeHa 0 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOT0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHNUS, 3aKOHBI.

B pamxax TeopeTndeckoi 9acTi 00yJaromuics, Ui KayKI0To 3a1aHus, (POPMYIUPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbI BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTUHE NPEJCTaBISAET 3a1a4H, HAIIPABJICHHbIE Ha BBISIBICHUE BO3MOKHOCTH MPAKTUYECKOTO
MPUMEHEHNS KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKON U MPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

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

4 (xopo1wo) 75+84 Bce 3apanus BBINOIHEHB! B COOTBETCTBUM € TPEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001Iero (PyHKIIMOHUPOBAHUS CHCTEMBI

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

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3K3aMEeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx ImpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

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

7.1 Pexomenayemasi JutepaTypa




7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

Tpodumona Tancus
MBanoBHa

Kypc ¢usuku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEILl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnagucias
HBanoBuu,
IIporonomnosa Huna

ITaBnoBHa

Onruka. ®usnka aToma: 1adopaTOPHBIA MPAKTHKYM 10 (HU3UKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

dusmka: COOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.11.
Curumos, E.T.
Tpsinkuna, A.C.

SpocnaBuea

®dwuznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, fxoBnes
Brnagumup
Huxomaesuu,
CurumoB Buagucias
MBanoBu4, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukomnaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hPM3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Huxurenko AHaTomuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

JlabopaTOpHBIi MPaKTHKYM IO MOJICKYISIPHOI (hU3UKE: MPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.7 | Hukutenko AHaToauii
T'eopruesny, SkoBies
Biagumup
Hukomnaesuny,
CurumoB Brnanncnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaun Hukxonaesuu

JlaGopaTopHBIi IPAaKTUKYM 110 MEXaHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. JlonoHUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENIN

3arnaBue W3nmarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CunrokoB Muxaui

IleTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

Hasznauenue

Ob6opynoBaHue

JlaGopaTtopust ONTHKH U (U3MKH
aToma - ydeOHas aymIuTOpHs I

AymutopHas pocka; Komrutekt ydeOHoi wmebenm; JlabopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO pacCTOSHHA JHH3EL, OIpeneneHne Mmokas3aTelsl IPeOMIICHHS KHUIKOCTEeH ¢

IIPOBEIEHUS nmabopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa IPU  HOMOIIU

3aHATUI IuppakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pPacTBOPOB C HOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tena; Vcciemosanue
JIMHEIYaTOoro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmiekT yae6HoM Mebenn

HpOBEACHUS 3aHATUI

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kommmekt ydueOHOM Mmebenn; JlaGopaTopHBIE CTEHABL: Y HHBEPCAIBHBIH




JJIEKTPUYECTBA - ydeOHas
aymuTopusl U1 TPOBEACHHS
1a00paTOPHBIX 3aHATHI

CTeHA «3aKOHBl MOCTOSHHOTO ToKay, 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro monst 3emu, 4 mT. OmnpesnesicHUEe YCKOPEHUS
CHITBI TSDKECTH T0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »nexkTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MIPOBEICHHS MPaKTUIECKUX

3aHATHI

ITomemenne s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HHTepHer" w
CaMOCTOSITEIHLHOM paboThI | 00eCTeUnBaIOIIUX ~ JOCTYIl B OJCKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJaronIxcs YHuBepcHTeTa.




