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OO01mast Tpy10eMKOCTh 73ET

YacoB o yueOHOMY IJIaHy 252 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
AyJIUTOPHBIE 3aAHATHS 110 KOHTpOJIbHAs pabota 1,2

9K3aMeH 2

caMocCTosTebHas paboTa 98
9acoB Ha KOHTPOJb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 4 4 8 8
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHas pabora |60 |60 |58 |58 |[118 |118
Cam. pabota 48 |48 |50 [50 |98 |98
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 108 [ 108 | 144 | 144 | 252 | 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
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 | O0mias »eKTPOTEXHHUKA U DJIEKTPOHUKA

2.2.2 | TemmoTexHuka

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

OIIK-1: Cnioco0eH NPUMEHATH €CTECTBEHHOHAYYHbIE H 001[eNH:KeHePHbIe 3HAHUS, METOAbI MATEMATHYECKOT0 AaHAJINU3A H
MO/1eJIMPOBAaHUS B IPO(ecCUuOHATbHOI 1esiTeIbHOCTH;

OIIK-1.2: IIpuMeHsIeT eCTeCTBEHHOHAYUHBIE U OOIIEHHKEHEPHBIC 3HAHUS, METO/IbI MATEMAaTHIECKOTO aHAIN3a U MOJICITUPOBAHUS B
npodeccuoHanbHOI AeATeTbHOCTH

OIIK-1.3: HpOBO,Z[I/IT TCOPETUUCCKUE U DKCIICPUMCHTAJIBHBIC UCCIICAOBAHHA CUCTEMATU3SUPYA U aHAJIIM3UPYSA €CCTCCTBECHHOHAYYHBIC U
0611_[€I/IH)KCHCPHBIC 3HaHUA, MCTOAbl MATCMATUYCCKOT'O aHaJIN3a JJIs1 MOACIMPOBAHUA U PCIICHUS 3a1a1 HpO(I)eCCI/IOHaHBHOﬁ
JCATCIBHOCTHU

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yIAIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1| - ¢uznveckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOH (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SICPHOM (HDU3HUKH;

3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.

3.2 | Ymerh:

3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHATIHM3€E M PEIICHUH IPOoOIeM MPohecCHOHATBHON NeSTENbHOCTH

3.3 | Bnagersn:

3.3.1 | meTogamu npoBeneHMsT PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEICHUN
(bU3HYECKOT0 SKCIEepIMEHTA.

4. CTPYKTYPA AUCHUILIAHGI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlutreparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU

Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0

IIp Kunemaruka. Kunemaruka nocTynaTeIbHOrO U BpalaTeabHOro 1 2 J1.4 0
JBIDKEHHSI MATepUaIbHON TOUKU U TBepaoro Tena. Pemenne 3amayu /IIp/

Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 4 J1.7 0
BenmuuH. OrpesiesieHue INIOTHOCTH TeJl IpaBUIIbHOM (opMel.  /J1ab/

Cp Kunemaruka /Cp/ 1 10 0

Jlex Hunamuka /JIex/ 1 6 JI1.1 0

IIp Junamuka J[nHamuka moctynaTesibHOTO ABHKeHUS Tel. OCHOBHBIC 1 2 JI1.4 0

TEOpeMBI M 3aKOHBI. JIMHaMIKa BpaIlaTeIbHOTO IBIKCHAS TBEPIOTO
tena. PaboTa u sHeprus B MexaHuke. Pemenue 3amayq /Tlp/

JIab Omnpenenenue yCKOPEHUsI CHIIBI TSKECTH 10 criocolOy beccenst. 1 6 J1.7 0
OrmpezienieHe MOMEHTa HHEPIIMU MaxoBOTO KoJieca TUHAMHUYECKUM
MeTooM. M3ydeHne 0CHOBHOTO 3aKOHA IMHAMHKH BPaIaTeIbHOTO
JBIDKEHHSI ¢ ToMomIbio MasiTHrka ObepOexka. /J1ab/

Cp Junamuka /Cp/ 1 10 0

Jlex Mexanndeckue Koe0anus 1 BOJIHEI /JIek/ 1 2 JI1.1




IIp MexaHudeckre Koae6aHus U BOMHEBL. ['apMOHIUecKHe KoneOaHHs. 1.4
3aryxatomiue Konedanus. Crnoxenne koiaebanuii. Perenue 3amay /Tlp/
Cp Mexanuueckue konebanus u BomHbl /Cp/ J1.7
Paznen | Pa3zgen 2. OcHOBBI MOJIeKY/ISIpHOH QU3UKH U TEPMOTUHAMUKH
Jlex MonekynsapHO-KHHETHUEeCKas Teopust /JIex/ JIT.1
IIp MonexynspHo-KHHeTHUecKas Teopsi OCHOBHOE ypaBHEHUE 1.4
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU HI€AJILHOTO Ta3a. DIIEMEHTHI
craructuku Makcseiuia u bonbivana. Penienue 3amaq /Tlp/
JIab OnpezneneHre OTHOLICHUS YACIbHBIX TEINIOEMKOCTEN BO31yXa, JI1.5
HM3MEPEHHBIX MPU NOCTOSIHHOM JIaBIEHUH U TIOCTOSSHHOM 00beMe METOZIOM
Knemana u Jlesopma /J1a6/
Cp MonekymnsapHo-kuHeTHdeckas Teopus /Cp/
Jlex OCHOBBI TepMOJAMHAMUKH /JIeK/ JI1.1
JIa6 H3mMepeHue UTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHUIIMEHTA JIL.S
ITyaccona o ¢a30BBIM cOOTHOIICHHAM. /J1ab/
IIp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IIEPBOrO ¥ BTOPOr0 Hayall J1.4
TepMonuHaMuku. TeruoBele MamuHbl Pemenne 3amayu /TIp/
Cp OcHoBbl TepMoarHaMuKH /Cp/ JI1.6
UKP 3amura naboparopHsix padot /MKP/ JI1.3
Pazgen | Pa3zgen 3. DiekTpuyecTBO
Jlex Onexrpocraruka /Jlex/ J1.1
JIab HccnenoBaaue a5eKTpocTaTHaeckoro noms. OnpenesieHne eMKOCTH J12.1
KOHJICHCATOPOB METOAOM 0aIMCTHYECKOro TanbBanoMeTpa. /J1ad/
IIp DnekTpocraTryeckoe nosie. HanpsokeHHocTh W noteHuan. [puHiun JI1.4
cynepriosuin. [Ipumenenne Teopemsl ["aycca s pacdera
IEKTPUUECKUX MOJIEH. DNEeKTPOEMKOCTh YeIUHEHHOTO IPOBOTHHUKA H
IJIOCKOTO KOHJIEHCATOpa. DHEPT sl AJIEKTPOCTaTHIECKOTro noJs. Pemenue
3amay /TIp/
Cp Dnextpocraruka /Cp/
Jlex DnextpoauHamuka /JIek/ JI1.1
Jlab H3MepeHue conpoTUBIEHUs U ONIpeesieHUE YAECIbHOTO CONPOTUBIICHUS JI2.1
npoBoHIKa. OIpeaeneHre 3aBHCHMOCTH COITPOTHBIICHAS TPOBOAHUKA U
MOTYIIPOBOAHUKA OT TeMIepaTypsl. /J1ab/
IIp Onexrpoaunamuka. [ToctosHuse Tok. 3akonsl OMa. K.II.JI. ncTouHnKa 1.4
MOCTOSTHHOTO TOoKa Penienue 3amau /T1p/
Cp Dnextpoaunamuka /Cp/
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Jlex MaruuToctatuka /JIex/ JI1.1
IIp Marnaurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — JI1.4
Jlannaca u nonHoro Toka. Cuna Jlopenua. J{BuxeHue 3apsKeHHBIX
4acTHUI] B MAaTHUTHOM T1oJie. Petnenwe 3amayq /IIp/
JIab OnpeneneHre ropu30HTAIBHON COCTABIAIOIIEH MAarHUTHOTO TIOJIS J12.1
3emiu. MccnegoBanyue MarHuTHOro moist. /J1a6/
Cp Maruutoctatuka /Cp/
Jlex Marnutnas unaykuus. Teopust MakcBesia [yt 31€KTpOMarHuTHOTO JI1.1
mronst /JIex/
Ip MaruutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO JI1.4
noJis. SIBneHue 31neKTpoMarHuTHOM MHAYKIUHY. CaMOMHIYKIHS.
MNHAYyKTUBHOCTE. DKCTPATOKH 3aMbIKAHHS U Pa3MBIKaHUS dJIEKTPUUECKON
nenn. KonebarenpHbBIH KOHTYp. DJIEKTPOMarHUTHBIE KoeOaHus PerieHne
3amaq /Tlp/
Cp MarnutHas nuanykuus. Teopus MakcBemia 11sl 3J1€KTpOMarHuTHOIO
nons /Cp/
UKP 3amura naboparopHsix padot /MKP/ JI1.3
Paspnen | Pasmen 5. Onruka
Jlex Ousnueckas ontuka /Jlex/ JI1.1
IIp @usngeckas ontuka OCHOBHBIC 3aKOHBI T€OMETPHUECKON ONTHKU. 1.4

Wnrepdepenius u audpakius ceeta. [lonspusaius cera PerieHne
3amaq /Tlp/




JIab Omnpenenenue rmaBHOrO (POKYCHOTO paccTosHUA JuH3. OnpenenceHue 2 6 J1.2 0
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Cp Ousnueckas ontuka /Cp/ 2 10 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
IIp KganToBas ontrka 3akoHBI TEIUIOBOTO M3MydeHus 1 GoToadderra 2 2 JI1.4 0
Perienue 3agayu /I1p/
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 2 2 JI1.2 0
MetonoM. /J1ad/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.2 0
HKP 3ammrta 1abopaTopHbIX padot /UKP/ 2 2 J1.3 0
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3UKa
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0
IIp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIE CBOMCTBA 2 2 JI1.4 0
yactur Perrenue 3amaq /Tlp/
Jla6 HccnenoBanue TUHEHUATOro CrIEKTpa aToMa BOJOPO/1a M ONpeIeIeHNe 2 2 JIL.S 0
noctostHHoM Pundepra. /J1a6/
Cp Crpoenue atoma /Cp/ 2 4 0
Jlex SAnepnas dusuxa /Jlex/ 2 2 J1.1 0
IIp SAnepHas ¢u3nka 3aK0oH paAHOaKTUBHOTO pacnaja. SaepHsle peakuu 2 2 J1.5 0
Pemenue 3amau /T1p/
Cp Snepuas ¢pusuka /Cp/ 2 6 JI1.5 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaAHUKH

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTHKU. Mozenu B mexanuke. CucteMa orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOTO Tena. TpackTopus, AI1Ha
MyTH, BeKTOp nepemenieHus. CKOpocTb ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTCHIAJbHOE YcKopeHus. Kitaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl ¥ cuiibl. Buibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHU. MMITynbc Tena.
Mmnynbe cunbl. BHenHre 1 BHyTpeHHHE CUIIBI. 3aKOH COXpaHEHUs MITYJIbCca MEXaHW4YeCcKol cucteMsl. LlenTp Macc (1IeHTp
MHEPLMH) MEXaHUYECKOIM CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa mocTOSHHON M IepeMEHHOH CHIIBL. BeIpaxkeHIe paOoThI CHIIBI Yepe3 KPHUBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPIus KaKk
YHHUBEpCaJIbHas Mepa Pa3IU4HbIX (JOPM ABMKEHHS U B3auMojeicTBusA. KuHeTHueckas sHeprus MeXaHUIeCKOH CHCTeMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €r0 CBSI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoMeHT uHepLIH TBEPAOIo Tela OTHOCUTENBHO ocH. ITpumepsl ero Beruncnenus. Teopema Ilteiinepa. Moment cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPAIlaTEIbHOIO IBUXKEHUS TBEPIOrO TeJa OTHOCUTENIBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C H30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnyanbHas 3Heprust MaTepualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKON PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHne B )KUAKOCTH U rasze. EAuHUIB n3Mepenus gapienus. 3akonsl [lackans u Apxumena. TeueHrne uaeanbHOM KUIKOCTH.
YpaBHeHHE HEpa3pbIBHOCTU. Y paBHeHUE bepHyun U cneAcTBus U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurreHT BI3KOCTH U METO/IBI €TO OIPEICICHHS.

Tema 1.3. Mexanmueckne KoyeOaHHUS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MUECKUI 1 MaTeMaTHIECKUI MasiTHUKH. DHEPIHs TapMOHIYECKUX KojeOanuii. Clio)KeHne rapMOHUYECKHIX KOJIeOaHU! OHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NEPHICHIUKYISIPHBIX Konebanuit. @urypst JInccaxy. 3aTyxaromye 1 BIHYXAeHHbIe Koinebanus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoapHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe IIIOCKOI Oerymel BoHBI. [JJIiHA BOJIHEI X BOJIHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHEPrus MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

DJIeMEeHTBI CTaTHCTHYECKOH (u3nKH. 3akoH MakcBesuia AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas ¢popmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oiie. CpeaHee 9rcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsbitHOe ob6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tewma 2.2. TepmoanHaMuka

Buytpennsist sHeprus. Hucno creneHei CBOOOIB MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKoCcTs MaKpoCcHCTeMBbl. MossipHast




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHsli nponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuuibl 1 IOTEHIMATIbHAS DHEPT U MEXKMOJIEKYIISIPHOTO B3auMoJIeHcTBHs. DD (EKTHBHBIN TuamMmeTp MojeKyll. YpaBHeHue Bau-znep-
Baanbca. ®a3ossle nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps>keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cynepno3nnmum
aJeKTpuUYecKux nose. Ilpumep pacuera HanpsyKEHHOCTH MOJs, cO37jaBaeMOi cUCTeMOH 3aps10B. [10TOK BeKTOpa Hallps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepeMENIeHHIo 3apsiaa. LInpKymsmus BekTopa HanpspkeHHOCTH. [loTeHIManbHEIi XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpU4ecKoro noist. DKBUIOTeHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIS. DJIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl nonspusanuu. Bektop nonspusanuu.
ITpOBOTHHKH B IIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTE ITPpoBoAHIKA. KoHeHcaTops! 1 ux Buabl. @opMyia mIockoro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsiia B pa3indHblx cpenax. Cuna Toka. Bexrop miorHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTB AMIEeKTpHYecKOro Toka. 3akoH J[xoyna-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarHeTusm

Tema 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHITOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHimn paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlamaca u ero mpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

Cuiibl B3aMMO/ICHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupkynsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas naaykiusa. Teopust MakcBenia A7t JIeKTPOMarHUTHOTO MO

PaGoTa no nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IoJle. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papanes U
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [IpaBuno Jlenna. fBnenue camounaykumu. MHIykTHBHOCTH KOHTYpa. DJC
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (1a-, napa- u GeppoMarHeTHku), ux pusndyeckas npupoaa. HamarHuueHHOCTD.
MarunutHas npoHunaeMocTs Bemectsa. OcHoBbl Teopun MakcBesuia. Tok cMelenus. YpaBHeHus: MakcBenia B MHTEIpalbHOM
bopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE M MHIYKTUBHOE) U IIOJIHOE COMPOTHBIICHHUS 1SN TIEPEMEHHOT0
Toka. 3akoH OMa Juid ey NepeMEHHOT0 TOKa. MOIIIHOCTh, BblJIeIsieMast B LIENH EPEMEHHOTO TOKa.

OeKkTpoMarHUTHBIE KosieOaHus. ['apMOHINYECKHe, 3aTyXaroIIie 1 BEIHYKACHHbIe KoieOanus. [IoHsTHE 0 pe3oHaHce.
DNeKTpOMarHuTHBIE BOJIHBI U UX cBoicTBa. [1Ikana aeKTpOMarHuTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nmonHOro BHyTpeHHero orpakenus. CeroBosl. Cepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHHi.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BoutHOBas 35IeKTpOMarHUTHAS IPHPOAA cBeTa. KOrepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u mmiHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus: nHTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKIIOHA.
Kompma Hetotona. IIpuMenenne nHTEpQEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioiirerca-®Openens. Metox 30 Openernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieroBaHue CTpyKTypbI
kpucTaioB. [loHsTHe 0 ronorpadpuy.

Ilonspusanus ceera. EcrecTBEeHHBIN U MOIAPU30BaHHbIN cBeT. 3akoH Maimtoca. Ilonspusanus cBeTa Ipyu OTPaXKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckycctBeHHas ontrndeckas annzorponus. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BelecTBa. J(ucmepcus crera.
OneMeHTHI 2eKTPOHHOH Teopuu quctepcun ceeta. [lornomenue (abcopbuust) ceeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonbpimana.
Pacnipenenenue sHepruu B criekTpe abCOMOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue pororddexra. Buenrnuit poroapdext u ero 3axonsl. GoToHBI. YpaBHEeHHE DHHIITEHHA A7l BHEIIHETO GoTodddexTa.




Macca u umnynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeHCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas U sinepHas GH3UKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. OMnuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U MOTJIOLIEHUS aTOMOB.
dopmyna Pundepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

Bomnna Jyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['elizeHOepra kak mposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO Ayalnu3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHUI cMbIcil. YpaBHeHue LlIpéaunrepa 11 craiuOHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPOa B KBAHTOBOI MEXaHHUKE.
Ksanrossre uncna. CrinH snexrpona. CrnuHOBOE KBaHTOBOE uncio. [Tpuanun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSHUSM.
Tema 6.2. SinepHas ¢puzuka

PerTrenoBckue cnektpsl. 3akoH I'. Mosznu. [loromnienne, COHTaHHOE U BEIHY)XICHHOE n3TydeHue. [loHATHE 00 OnTHYeCKHX
KBaHTOBBIX TeHepaTopax (ITazepax). Pasmep, cocras u 3apsx aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
DHEPIUs CBS3U S1pa.

B3aumoneiicTBue HyKJIOHOB U MOHSTHE O CBOMCTBAX U NPUPOJE sAEpHBIX cuil. Mojenu sapa. PaanoakTuBHOE U3TydeHHE U €TI0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3JIydeHNs] aTOMHBIX sep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs paiMOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [lonstue o simepHoit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEpMOSIEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukamnms.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX paboT

3auer

OK3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-1: CiocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE H OOIICHHKEHEPHbIE 3HAHUS, METO/IBI MAaTEMaTHIECKOTO aHAJIN3a 1
MOJIETUPOBAHUS B TPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bomnpoc Nel

OmnumuTe, Kak MEHsAeTCs IIOTHOCTh ra3a MpU W3MEHEHUHU TeMIIepaTypsl U AaBieHus. Kakue ¢usuueckre cBOHCTBA ra3a
OIIPEIENSIOT €r0 MOBEAECHHE B ITHX YCIOBUSAX?

Ortgert: [Ipn yBenu4eHHN TeMITEpaTypHl ra3 pacmupseTcs, YT0 MPUBOANT K YMECHBIICHHIO €T0 IIOTHOCTH. [1py MOBBIIIEHHN
JIABJICHUS T'a3 COKUMACTCS, YBEJIIMUMBAs CBOIO INTOTHOCTH. OCHOBHEIE CBOICTBA r'a3a, KOTOPHIE OIPEIEIAIOT €ro OBEICHNUE,
BKJIIOUAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TeMIIeparypa) U CUIIy MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS (IaBiIcHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHHH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCS BHYTPh MMOBOpOoTa. Kakue CHITbI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHM BIUSIOT Ha YCTOHYMUBOCTD CyqHA?

Ortset: Haxiion xopiyca cyiHa BHyTpb II0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMHUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KPUBOJIMHEHHOH TpaekTopuu. Korma cyqHO moBopadmBaeT, IEHTPOCTPEMHUTENNbHAS CHJIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIAA KOPITYC HAKIOHATHCSA BHYTPh. DTOT HAKJIOH KOMICHCHPYETCS CHIIAMH IIIaBy9eCTH, JEHCTBYIOIINMH CHIU3Y BBEPX,
KOTOPBIE CTPEMATCS BEpHYTh Cy[IHO B BEPTUKAIBHOE MONOKEHUE. Y CTOMYUBOCTD Cy[JHA 3aBUCHT OT COOTHOIICHHS ATUX CHUIL: 4YeM
CHJIbHEE HaKJIOH, TeM 0OJIbIIIEe BEPOSITHOCTD OTEPH YCTONYMBOCTH. BakHbIMU (hakTOpamMH, BIMUSIONIMMH Ha YCTOHYNBOCTS,
ABJISIIOTCSI BBICOTA LICHTPA Macc CyHa, opMa KopILyca U paclpeaeieHue rpysa.

Bompoc Ne3

Kaxoii 3aK0H OITUCHIBAaET 3aBHCUMOCTB CHJIBI YIPYTOCTH OT Ie(OpMAIIAH MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitnsa-Maprorra

IIpaBunbHEIA OoTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpoicTBO IpeoOpa3yeT MEXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) Jlunamo-marimnHa

b) Tpaucdopmarop

¢) AKKYMYJISTOp

d) Kongencatop

IIpaBunbHbIi OTBET: a) JlMHaAMO-MalInHa




Bormpoc Ne5

Kaxwe 13 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) Bricokas 3:1eKTponpoBoANMOCTE

b) CriocoOHOCTH COXPaHATH OCTATOUHYIO HAMAarHUYEeHHOCTh

¢) Huskas MarHnTHas IPOHUIIAEMOCTb

d) Hanmmuume momeHOB

IIpaBunsHbIe OTBETHL: b, d

Bompoc Ne6

Kaxwie BeTMIMHEI SBISIOTCS OCHOBHBIMH ITApaMeTPaMU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temmeparypa

b) O6vem

¢) Maccogas nons

d) laBnenue

e) CkopocTs

ITpaBunbHBIE OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHoBHUTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABHKEHUS Tejla, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayaubHON
CKOPOCTBIO.

1. Teno nBuXKeTCs paBHOMEPHO BIIOJIb TOPU3OHTAJIBLHON OCH.

2. Teno HauMHAET JBUTATHCA MOJ ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMJIH.

4. I'opusoHTanbHOE NBUKEHHME 3aMENTISIETCS. M3-3a COIIPOTHUBIIEHUS BO3yXa.

IIpaBunbHas nocnenoBaTeNbHOCT: 1 -4 —2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD ISHCTBHI IPH M3MEPEHNH SJIEKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. V3MepuTh HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxirounTh PEe3UCTOP MOCIEAOBATEIHFHO C AMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTaths compoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -3 54 —2 — 5

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXY PH3MUSCKIMHU BEIMYMHAME U MX CHMBOJIaMH B MexyHapo o cucteme equnutl (CH).
dusnyeckas BeIUYNHA CumMBoOII
a)Cwia 1)F

b) Pabora 2) W

¢) MomHocTs 3)P

d) Dnektpuueckuii 3apsn 4HQ
[IpaBuiIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ
YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU SBICHUSIMH U YCTPOWCTBAMH, HCIIONB3YIOIIMMHE 3THU SIBJICHUSL.
duznyeckoe sSBICHHUE YerpoiicTBo

a) DIeKTpOMarHuTHas MHIYKIUSA 1) Tpanchopmarop
b) ®ortorddext 2) Conuneunast Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemectp

Bomnpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET MPU MPOXOXKIAECHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajibHble 1BeTa. Kakue mpUHIUIbI JeKaT
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBeT mpeacTaBiIseT co00i cMeCh BCeX BUAUMBIX LIBETOB CTIEKTPa. [Ipu MPOX0KISHUN Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACHPOCTPAHEHHsI KaXKAOTO LIBETa B MaTepuaie Npu3Mbl. DTO SIBIIEHHE U3BECTHO Kak




JUICTIepCHsi CBeTa. PasiuyvHble [UIMHBI BOJIH CBETA MPEIOMIISIFOTCS IO/l PA3HBIMH YIIIaMH, YTO IPHUBOIUT K X Pa3ICICHUIO U
00pa30BaHMIO PAJIyTy IBETOB.

Bonpoc Ne2

Omnuumre Npolece paJoakTHBHOTO paciiajga U 00bSICHUTE, KaKue BU/IbI PAANOAKTUBHOIO PacIiajia CymecTByoT. Kakue mpoyKTsl
00pa3yloTcs B pe3ybTaTe KaX10ro Bujia pacnajaa?

OtBeT: PamroakTHBHEIN pactag — 3TO IPOIECC CaMOTIPOM3BOJIFHOTO MPEBPAIICHNS HECTAOMIIBHBIX SIep B CTAOMIIBHBIC ITyTEM
BBIOpOCA INIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-Ku3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PaIMOAKTUBHOTO pacmaja: ainb(da-
pacman, Oera-pacriaj U raMma-u3iydeHue. Anbga-pacna] IPUBOJUT K 00Pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM U YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HEWTPOHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICTICHUEM IIO3UTPOHA WITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHE SHEPTUH B BHJE (DOTOHOB
BBICOKOI1 SHEpruM 0e3 N3MEHEHHs CocTaBa s/Ipa.

Bonpoc Ne3

Kakoii 13 nepeuncieHHbIX 2IEMEHTOB 00Ja1aeT HauOobIleii aTOMHON Maccoit?
a) Bomopon

b) 'enwmid

¢) Yraepon

d) XKenezo

ITpaBunbHsiii otBeT: d) XKeneszo

Bompoc Ne4

Kakoii npubop ncnons3yercst a1t HabII0IeHHs 3a TIOBEACHUEM MUKPOYACTHUILL, TAKMX KaK JICKTPOHBI?
a) Muxkpockon

b) LukaoTpoH

¢) DIEKTPOHHBIA MHUKPOCKOIT

d) Pagnonokatop

[IpaBUIBHEIA OTBET: ¢) DIEKTPOHHBIH MUKPOCKOI

Bormpoc Ne5

Kakwe 13 repeuncIeHHBIX YCTPOMCTB UCIIOIb3YEOT IPHHIUITEI ONITHKA?
a) JIazepsr

b) Pamapsr

¢) Teneckorbl

d) doroxamepsl

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrcieHHbIX YaCTHI] y4acTBYIOT B SIICPHBIX PEaKILHsX?
a) DIEeKTPOHBI

b) ITpoToHbI

c¢) Hetitponst

d) [Tosutponsr

ITpaBuitbHBIC OTBETHI: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MOCIIEOBATENBHOCTE COOBITHH PH 00pa30BaHUM PaJly>KHOTO CHIEKTpa:
1. Benblit cBeT nomnazaeT Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs U OTPakacTcs BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM M Pa3laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT pajyry.

IIpaBunbHas nocinenoBarenbHoOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE OCIEA0BATENBHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian sizpa Ha aBe 4acTu.

4. O0pa3oBaHHEe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITY BHIIAMH PATHOAKTHBHOTO paciaja U 00pa3yoMMHUCs YaCTUIIAMH:
Bun pacnana O0pa3yrommecs: 4acTHIIbI

a) Anba-pacran 1) ITo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nydenue 3) OnekTpoH
d) bera-muttoc-pacnan 4) I'amma-otoH




IIpaBuIBHOE COOTBETCTBUE:
a) —2)
b) — 3)
c)—4)
d—-1

Bonpoc Nel0

YcTaHoOBHTE COOTBETCTBUE MEXKIY GU3HUECKUMH SBICHUSIMH U PUMEPAMU UX MCIIOIB30BAHUS:
DuU3NIECKOE SIBIEHUE TIpuMep MCTIONB30BaHHS

a) dudpaxmus ceera 1) CD/DVD-mpourpsiarens

b) SAnepusiit cuate3 2) Comnnie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) ®ayopecuennus  4) JIIOMHHECICHTHBIC JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

MeTtoanka omeHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIUTUTh BCE J1a0OpaTOPHBIC PabOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3alIUIICHHON IPH YCIOBUH YAOBICTBOPHTEIHFHEIX OTBETOB HA HEe MeHee 85% BceX KOHTPOJIBHBIX
BOTIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboThI B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOIHEHHS TECTOBBIX 33/IaHUI IO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

MCTOJII/IKa 3a4cTa 110 JUCHUIIIINHE
3auer mo JUCHUTIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMAaTHYCCKON pa6OTLI CTyAC€HTAa B TCUHECHUEC CEMECTPA.

MeroHKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

Teoperndeckast 9acTh 3K3aMeHa 0 JTUCIUITIHHE MIPEACTABIsIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOHAEHHOT0 MaTepHrania -
TEPMHHBI, OTPE/ICIICHNUS, 3aKOHBIL.

B pamkax TeopeTHdyeckoil 4acTh 00yqaroIuiics, Ui KaXXI0ro 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] HEBBITIOTHEHHBIM.

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

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIbTATOB BBITIOIHEHHS TEOPETUIECKOM U MPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMU HIKE TPSOOBAHHUAMH.

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

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKUIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJHEHO J1BA 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImonHeHO HEe MeHee NBYX 3aJlaHHil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

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

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroselii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroaaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOMINE BOPOCHI U 1aBATh JOMOJHUTECIBHBIC MPAKTUICCKUEC 3aJaHA.

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

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBIA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpoiakuza, A.C.

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukonaeBnu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnamgucias
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: TPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.7 | Hukutenko AHaToaui
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukonaesuu

JIabopaTOpHBIH MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CuHoKoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTUKH W (HU3KKH
aToma - ydeOHas ayIuTOpHS I

AynuropHas nmocka; Komrmuekt yueOHOW Mebenm; JlaGopaTopHble ycTaHOBKH: OTmpeneieHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3BL, OIpeneneHune Mmokas3aTels IPeIOMICHHS KHIKOCTEH ¢

IIPOBEIEHUS mabOpaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPH  HOMOIIU

3aHATHI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaTOro CIeKTpa BOAOPO/Ia M OMPEIeIeHHs MOCTOsIHHOM Punbepra

Jlabopatopust MEXaHUKHU u | AynutopHas nocka; Komrmuiekt ywueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN

JNEeKTpUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpeneneHne

aymuToOpUs U1 TPOBEACHHSA | TOPM3OHTAJIBHOW COCTABIAIOMIEH MarHWTHOro mmois 3emid, 4 mr. OmpeneneHHe YCKOPEHHS

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH 10 crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mwt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3Byka; OrmpeneneHue  OTHOLICHHSA  TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopynoBanue: Habop sneKTpoW3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTaruoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEICHHS MPaKTUIECKUX

3aHATHH

ITomemenne s | Kommnekr  yueOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSATEITLHOM paboTHI | 00eCTIeYNBAIOIX ~ JOCTYI B DJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENBHYI0  Cpexy




| oGyuatommxes | Yausepcurera.




