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1. IEJIX OCBOEHMS U CYTATTJIATBI.

HeasmMu ocBoeHUS AUCHUILIMHEL «Du3kka» sBasercs obecriedenue Oyayliero crenyanucra
Hay4IHOH (QU3HUecKoii 6a30ii, Ha KOTOPOI B BhICIIEH TEXHHYECKOH LIKOJE CTPOUTCA OCIeHHKeHePHas 1
crienanbHasg moarotoBka. [locnenoBarensHoe W3ydeHHe GU3MKU BEIpaOaThIBaeT cenU(UUEcKHH METO
MBIILIEHHS, PH3HIECKYIO HHTYULIUIO, KOTOPhIE OKA3bIBAIOTCSA BeCBMa TUVIOAOTBOPHBIMH U B IPYI'MX HAYKAX.
CrenyanycTel, MOJyYHBIINE MIHPOKOe (PH3MKO-MaTeMaruueckoe oOpa3oBaHHe, MOTYT CaMOCTOSTENHHO
OCBAaHBATh HOBBIE TEXHHYCSCKHE HATIPABIICHES, YCIIEITHO paboTaTh B HUX, JIETKO MEPEXOAUTE OT PEILCHUS
OJIHUX 3a/ia4 K JPYTHM, WCKAaTh HECTAHNAPTHHIC U HETPAJUIHOHHbIC ITyTH, YTO OCOOEHHO BAXKHO MJIS
npodeccuoHanbHOH MOOWIBHOCTH CHELHATICTOB B YCIOBUAX YCKOPEHHOTO Pa3BHTHA TEXHHKH,

3agauu AMCUHIIHHBIL:

e TeopeTHYecKas TOArOTOBKa B o0nacTh (pusHMKH, No3pojdomas OyAylluM HHKEHEpPaM
OPUEHTHPOBATHLCS B MOTOKE HAYYHOM M TeXHUUYECKo# nH(popMalinK 1 obecreunBalomas HM BO3MOXKHOCTD
HCIIONIB30BAHMUSA HOBBIX (PU3HUECKHX NPUHIIVIIOB B TeX 00/1aCT4X, B KOTOPBIX OHU CIICLHATH3APYEOTCS,

e (GopMHUpOBAHME HAYYHOrO MBIIIUIEHAA, B YACTHOCTH IpPABHMIILHOIO IOHHMAHWS [PAHUIL
NPUMEHHMOCTH PA3IMYHBIX (U3UYECKUX IOHATHM, 3aKOHOB, TEOPMH M yMEHHA OLCHHBATH CTCIIEHb
JOCTOBEPHOCTH PE3yJIbTATOB, MOJy4EHHBIX C IIOMOUIBIO 3KCHEPMMEHTAJIbHBIX MM MATEMAaTHUECKHX
METOJIOB HUCCIIEIOBAHHS,

e BEHIpaGOTKA NMPHUEMOB U HABEIKOB PELICHUN KOHKPETHBIX 3a/ad M3 pasHeIX obnacred (Qusrkw,
IIOMOYalOIHX CTYACHTaM B JAIbHEHIeM pelaTh HHKeHEPHBIE 3aJa9H.

® O3HaKOMJICHHE CTYJAEHTOB C COBPEMEHHOH HayyHOW armaparypoi u BbipaCoTka y HHX
HAYaNbHBIX HABLIKOB MIPOBEAECHHS SKCIIEPUMEHTANIBHBIX HAYYHBIX HCCIIeN0BAHUN Pa3THYHBIX PH3HUECKHUX
SIBJIEHUH U OICHKH MOTPeLIHOCTeH H3MEPEHN.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO

Jucuumirba Gpru3Hka OTHOCHTCA K 6a30BOM IIaCTI‘/I [IPOrpaMMBl.
JucuuiinHa ONUpAeTCs Ha 3HAHUA IPEIMETOB OCHOBHOT 06pa30BaTenLHom pOTrpaMMbl CPEIHErO
(momHoro) o6mmero obpazoBaHus: GU3MKA M MATEMATHKA. ;

BaxcHas 1ies1b BhICLIEro 00pa30BaHHs —- NOIY4YUTh HAYYHOE MPEICTABICHHE O IPHPOJe H METOJaxX €€
nmo3HaHus, OHU3HKA KaK BeAyllas HAyKa O IPUPOJIE UIPaeT FJ'IaBHyI;D POJIb B JOCTIDKEHUH 3TOH LIEJIH.

JNucpuinHa  «®usuka» oTHocutes K 0a30Boii [wacty Gnoka b.1 ocHOBHOH mpodeccHoHaNbHOM
0Bpa3oBaTeIBHOMN MporpaMmbl. M3ydenne IMCLUMILTHHE! IPOXOAUT BO BTOPOM H TPETHEM CEMECTPaX.

N3ydeHne AUCLMILIAHBI IPEATIONAraeT HATHIHe )‘/ CTY/ICHTOB IPOUHBIX 6A30BBIX 3HAHMIA IKOIBHON
Gu3rKK a TakKe QyHAAMEHTANBHBIX 3HAHUHA N0 MaTeMaTHKeE. ‘

Jlns ycreniHoro 0CBOeHUs Kypea GU3HKH CTYIEHTaM HEOOXO0MMO 3HATH COOTBETCTBYOIIME Pa3ICIIBI

BBICIIICH MATEeMATHKH:
JuddepenunansHoe HCURCIICHAE.
. MHTerpansHoOe HCUMCIIEHHE.
. Ananurrdeckas reoMeTpua M uHelHaa anrebpa.
. Pappl.
DneMeHTbl BEKTOPHOI'O aHAJIH3A.
. OYHKUMH KOMILIEKCHOTO IIEPEMEHHOTO.
. quddepenumanbabie ypaBHEHHU.

. DneMeHTH TCOpHHU BepOﬂTHOCTeﬁ ¥ MAaTEMATHYECKOI CTATUCTHKH.
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3. IJIAHUPYEMBIE PE3YJIBTATHI OBYYEHWA IO JUCHUILINHE

Ilnasupyemble pe3ynbTaThl OOYYEHHA MO [AMCLMIIMHE, COOTHECEHHBIE C | IIAHHPYEMBIMH
esyapTaTamu ocsoeHust OI1IOIT |
Kon Vposens [Mnanupyemele pe3ybTaThl o0yueHust o THCLUATITAHE,
(hopMupyeMbix OCBOEHMA XapakTepH3yIolue Tansl HOPMHUPOBAHKS KOMIETeHUuH (okasaTe/in
KOMITeTEHIIHH KOMIIETEHIIUH OCBOGHHS KOMIETEHIIHH)




YK-1 [Tonnoe 3namy: npaBwia CoCTaBIeHHUS aHAJIUTHYECKUX TOKYMEHTOB; MpaBHjIa
OCBOCHHE o(hOPMIIEHHS CCBLIOK Ha GHEIMOrpadHueCcKUe OTCAHH.

KOMTIETeHIIUH Ymems: Bbimenars ©0a30Bbld COCTABISIONIME 3alatM; COOTHOCHThb
DPa3HOPOJIHBIE ABJCHAS M CHCTEMATH3NPOBATH MX B PAMKAX M30PaHHBIX
BHJIOB NPO(ECCHOHATIBHOM NesITeNBHOCTH.

Bnademps: TpaKkTHIECKUM 0m1TOM paboTbl ¢ HH(OPMAaLMOHHBIMH

HUCTOYHUKAMHU.

OITK-1 [Tosnoe 3namep: 3aKOHBl W TIDMHUUNB ©CTECTBCHHOHAYYHBIX TUCLHILIIMH,
OCBOEHHE METO/Ibl MATEMATHYECKOTO AHATH3a U MOJEIUPOBAHHUS.
KOMIIETEeHIHH Ymemes: ncoNB30BATH (bu31/rjqc01<ne 3aKOHBI W MPHMHUMILI B CBOGH

npodeccuoHaNbHO NeATEeNbHOCTH; NPOBOANUTL M3MEPEHHE OCHOBHBIX
JIEKTPUUECKUX BEJIWYMH, onpeuenmb rmapaMeTpel M XapaKTepUCTHUK
INEKTPUUECKHX U HJIEKTPOHHBIX YCTPOHCTB

Bnadems: MaTeMaTHICCKUM anmapaToM JUld ONWCaHWs, aHaIu3a,
TEOPETMYECKOT0 =~ M JKCIEpUMEHTAJbHOTO  HCCAEJOBAaHHA U
MOOENUpOBaHUsg (bI/I3I/I‘«IeCKI/Dd H XUMHWYCCKHUX CHCTEM, SABJICHUM U

TPOLECCOB, HMCIONB30BAHUA | B OOydeHMH U MpOdeccHoHAbHOR

JeATeJIbHOCTH. ‘

OIIK-3 IMosHOE JHamp: NPUHINILI OPraHU3auly W POBEIEHHA IKCIEPUMEHTAIbHBIX
OCBOCHHE VCCIIEI0BAHMUM; MpeeibHbIE YCIOBMS MPH MOCTAHOBKE (U3MYECcKOro

KOMIIeTeHIIH IKCIIEPUMEHTA;  HUCTIOBLIE  XAPAKTEPHCTHKM M | PacTpedeIeHUs

CIyYaifHBIX BEJIMUMH; OLEHKY MapaMeTpoB pacrpeieNeHuil; mpoBepKy
CTaTHCTUUECKHUX THIIOTES.

Ymempb: COCTaBNATH CXEeMbl IJ14 [POBEOEHUA 3IKCTIEPUMEHTAIBHBIX
uccieioBannil; 00pabarbiaTh, AHAIW3IMPOBATh, TMPEICTABIATL M
OhOPMITATD PE3yNbLTATH IKCIIEPUMEHTANILHBIX HCC/IEA0BAHMUI.
Bnademp: HaBRIKAMM BLINONHERMA WaMepeHui, o0paboTky MaHHBIX
W3MEPUTENBHBIX HAGMOAeHHH, TIONyUYeHUs PesyNbTATOR U3MEPEHUN U
OLIEHKH TMOTPEUIHOCTel; COBPEMEHHBIMH METOAAMM W CPEACTBAMH
H3MEPEHHUS, MOBEPKH K KOHTPOJIS C UCTIONL30BaHMEM MHGOPMALMOHHbIX
CHCTEM.

4. OBBEM U CTPYKTYPA III/ICLII/IHJII/IHI)I
OOmras Tpy10EMKOCTE TUCITHILIHHBI COCTABISET 12 3aUETHBIX €IUHUIT (432qac_a)_: .

Buasl yueGHOM paGoThl,
Ne BKJTIO4ast CAMOCTOSTEIIBHYIO
1/ paboTy CTyIeHTOB O6Bbem yueOHOH Dopmbl
! By U TPYOOEMKOCTD (B yacax) paboTh, TEKYLIETo
HauMenoBanue TeM = g © TIpHY PHEHICM [prrpona
WK pa3fenoB/TeM | § MHTCPAKTHEHRN e
JUCLIUATUTHHBI 3 4] S E MeToﬂmi fhopua .
O ) ~ = § Z o (B yacax / %) [IPOMEKYTOTHOHN
) = E = e El© aTTeCTallU
oo | = £ 3 2.'¢ & (no cemecmpam)
= 28 |8~
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= =
I MEXAHHWKA 1 18 8 16 | 54 (9/21
1 |Kunemaruka 1 2 6 |1/50
NOCTYNATeJIbHOTO
JBUKESHUSA
2 |Kunemaruka 2 2 2 4 6 [1/12,5
BpaillaTeJIbHOTO
NBUKESHUA
3 | dunamuka 3 2 6 1{|1/50
MOCTYMATEIBHOTO
IOBIDKCHIIS




4 | Tunamuka 4 2 2 4 6 |1/12,5
BpallaTeNsHOTO
JBIKEHUSA
5 | OcHOBHOI 3aK0H 5 2 6 [1/50
JMHAMUKH
BpaIIaTeNIbHOTO
IBIKCHHSL
6 |3akoH coxpaHEeHHS 6 2 2 4 6 |1/12,5 Peitrunr-
HMITyJIbca 1 MOMEHTa KOHTpOJb Nol
HUMITYJIbCA
7 |3aKkoH coxpaHeHHA 7 2 6 |[1/50
SHEpPrun
8 | DneMeHTH MeXaHHKH 8 2 2 4 6 |1/12,5
MKHMIKOCTEH U ra3oB
9 | DneMeHTHI cCIEIHANIBHOMN 9 2 6 |1/50
TEOPHH OTHOCHTEIILHOCTH
II OCHOBBI . 18 10 20 | 45 [9/19
MOJIEKVJIAAPHOU
OU3UKU U
TEPMOIVMHAMUKA
10 | MonekynsapHo- 10 2 2 4 6 |1/12,5
KUHETHYeCKas Teopust
rasoB
11 | DneMeHTBI KTacCHIeCKOH 11 2 5 |1/50 Peiitanr-
CTATHCTHUKU KOHTpONL, No2
12 | Peanbuele rassi 12 2 2 4 5 |1/12,5
13 | CpoiicTBa )kuAKOCTEMH 13 5 [1/50
14 | CrolicTBa TBEPIBIX TEN 14 2 2 4 5 [1/12,5
15 | ®da3oBble paBHOBECHS U 15 2 5 [1/50
(a3oBbIe IEPEXOIBI
16 | DOneMeHTBI QU3HISCKOR 16 2 2 4 5 |1/12,5
KHHETHKA
17 |IlepBoe Hawyano 17 2 5 |1/50 Peitrunr-
TEPMOAVHAMHUKHI KOHTponb Ne3
18 | Bropoe Hauaio 18 2 2 4 4 |1/12,5
TEPMOJUHAMHUKH
Beero 3a 1 cemecrp 1-18| 36 18 36 | 99 [18/20% Ix3amen(27)
11T SJIEKTPUYECTBO 22 10 10 | 66 |11/26
U MATHETHU3M
1 | DneMeHTHI TEOpHH HOJLA 1 2 6 |1/50
2 |HampsskeHHOCTH 2 2 2 2 6 |1/17
BIIEKTPOCTATHIECKOTO
TOJIS B BaKyyMe
3 |IloteHuman 3 2 6 |1/50
3NEKTPOCTATHIECKOTO
ToJist
4 | JIN3NeKTpUKA B 4 2 2 2 6 |1/17
SNEKTPHHECKOM TIONIES




5 [IlpoBoaHuku B 5 2 6 |1/50
IEKTPHYECKOM IToJIe

6 | TlocToSHHBIH 6 2 2 2 6 |[1/17 | Petraar-
JJIEKTPHYECKNH TOK KOMTpOoJb Nel
7T | OnexTpodpuzdeckue 2 2 6 [I\50
HCCIIEJOBaHHUs
8 |MaruuTHoe Tose B 8 2 2 2 6 |1/17
BaKyyMe
9 |[MarunuTHOe moJIEe B 9 2 6 |1/50
BEIIeCTBE
10 | DnexrpomaranTHas 10 2 2 2 6 |[1/17
WHAYKIUA
11 | IBrxeHue 3apsHKeHHOM 11 2 6 |1/50 Petituar-
YaCTHILl B MArHUTHBIX U KOHTpPOJIL Ne2
INEKTPUUECKUX MOISIX
IV KOJIEBAHUSI U 2 6 2 2 18 113/30
BOJIHEI |
12 | Mexanwnaeckue 12 2 2 2 6 |1/17
KoJIe0aHHUA W BOJIHEI
13 | OnexTpoMarHuTHbIE 13 2 6 |1/50
xoJe6anus
14 | VpaBHeHUsT MakcBea, 14 2 6 |1/50
JNEKTPOMArHUTHbIE
BOJIHBI
V OITHUKA 2 8 6 6 24 14/20
15 |T'eomeTprueckas onTrka 15 2 2 2 6 | 1/17
16 | Murepdepenius cera 16 2 2 2 6 || 1/17
17 | Indpakuus ceera 17 2 2 2 6 (117
18 |ITonsipusaums ceTa, 18 2 6 | 1/50 Pelitunr-
[UCTepcus ceeta KOHTpOJb Ne3
Bceero 3a 2 cemecTp 2 1-18| 36 18 18 | 108 | 18/25% d3ameH(36)
Hroro no aucuunivne 1,2 72 36 54 | 207 1 36/22% S3amen(63)

CoaepkaHue JIeKIHOHHBIX 3aHSITHI 10 AUCHANJIHHE

Paznen I. Mexannka

Tema |. KuHemartyka nocTynaTenbHOro ABHKEHHUS

Bsejienue. Ilpeamer ¢usuku. MeToabl (GH3HUYECKOro HCCNENOBAHHUS: OTBIT, IMIIOTE3a, SKCIEPHMEHT,
Teopus. Baxkneime aramer uctopun Gusnky. Pons dusuku B pa3ﬁ.1/m«11/1 TEXHUKH U BJIIMIHHUE TeXHVKW Ha
pasutie GU3HKH. Postb GU3HKH B CTAHOBIEHHH UHXKeHepa. CBA3E GU3UKHM ¢ APYTHUMU HayKaMH, Y Criexy
COBPEMEHHOH Gu3HKH.
Hekortopbie cBesenus M3 maremaTukd. Ponb MaTemarvkd B usyvenud (usuku, OyAKUMM M HX

npou3BoAHbIe. MHTerpHpoBanue. O CMbICIe MPOM3BOLAHOW W MHTETpAla B MPHIOKCHUN K HU3MYESCKAM
3ajauaM. DJieMeHTbl BEKTOPHOH anredpbl: orpenefieHue BEKTOPa, CHOXKEHHWE BEKTOPOB, yMHOKEHHE
BEKTOPOB, AU depeHUpoBaHHE BEKTOPHbBIX BEJIHYUH. JIud)(bepeHumaﬂbe[e YPaBHEHUS, DiieMeHTapHble
CBEJICHHS U3 TEOPHH BEPOSTHOCTH.,
Kunemarvka xak pasgen mexaHukd. MexaHuueckoe OBHXKEHME Kak npocTedwas (GopMa JABHIKEHHS
marepud. Marepuanbrasd Touka (vactuia). Cucrema orcuera. MHepuuanbHble CHCTEMBI OTcueTa. Pamuyc-
BeKTOp. [IpuHumn otHocurensHocTy ["anunen. TpaekTopus. HocrylnaTenLHoe ABUKEHHUE TBEPAOTO TeJa.
Tema 2. KuHemaTHKka BpalaTebHOIO JABUKEHUSL




|
Tema 2. KuneMaTnka BpaliaTelibHOTO JBHICHHS | |

& \ L
P 4IHyC KPHBHM3Hbl TPAaCKTOPHH. Jluneiinas CKOpPOCTh W JIHHEHHOC YCKOpPCHHE. TZlHI‘eH]'.I[/IaJ'I]»HOC Hu

HOpMaJIbHOE yexkopennud. CBA3sb MeX 1y TMHEHHBIMH 1 YTIOBBIMH KHHEMATHIECKAMY BETHIMHAMH.

Tewma 3. JInHamMKKa HOCTYNATENBHOIO IBHKEHUS

HuHamuka kak pasnen mexanuky. Ilepsbiit 3axon Hpl0TOHA M MOHSTHE HHEPLMATLHOM CHCTEMBI OTCHETA.
Bropoit 3axon HbloTOHa ¥ MOHATHE CHIEI, MACCHl M MMITy/ibca. YpaBHeHHe ABKeHHs. Tperuii 3aKkoH
HetoroHa m mpezensl ero npuMeHuMMocTH. HemHepumanbHble cuCTeMBl oTcuera. AGCOMIOTHBIE W
OTHOCHTEJIBHBIE CKOPOCTh U ycKopeHue. CHIIBI HHepuH#I. HenrpoGexnas cina. Cuna Kopuonuca. Cucrema
MaTepHalbHEIX ToYeK. LleHTp uuepumnu (ueHtp Macc). Teopema o bIBI/DKeHHM USHTpa UHEPLWH.

Tema 4. JInHaMKKa BpaIaTenbHOTO ABIKEHUSL |

[MonsTre abconmoTHOTO TBEPAOro Teaa. MOMEHT CHITHL MOMeHTiHMrIyJILca. MowmenT uHepupd. TeopeMa
[lreiiHepa. YpaBHEHHE MOMEHTOB (CBSI3b MOMEHTA MUMITYJILCA C MOMEHTOM CHJIBD).

Tema 5 .OcHOBHOM 3aKOH JMHAMHKH BPALIATEIbHOIO JIBUKEHUS ,
VpaBHeHHe BPALIATENLHOTO IBIKEHHA TBEPIOTO Tl OTHOCHTEBHO HEMOBHKHON ocH. KunetHueckas
SHEPrUs BPAIAIOMIErocs TBeporo Tena. I npockonuyeckuii adpdext. CBoGOHBIE OCH.

Tema 6. 3aKOHBI COXpaHeHHs HMIYJIbCA U MOMEHTA UMITYJIbCA

3HaueHue U CoNepIKaHHe 3aKOHOB COXPAHEHHUs B MEXaHHKe. 3aKOH COXpaHEeHHT UMITYNIbca. OMHOPOIHOCTD
IpOCTPAHCTBA. PeakTUBHOE NBIOKEHHUE. 3aKOH COXPAHEHNA MOMEHTA UMIIY/IBCA. FI30TPONHs NpoCTpaHCTRA.
Tema 7. 3aKoH coxpaHeHHs SHEPTHH

PaGota, sneprus, MomHOCT. CBA3b MEXKIY HOTCHLUMATLHON dHeprueli u chtoi. TIoHATHE CHIIOBOTO TIOJIS.
KoHcepBaTUBHEIE M HEKOHCEPBATHUBHEIC CHIBL 3aKOH COXPaHCHHs SHEPTHU B MeXaHHKe. OHOPOAHOCTS
BpeMeHH. KoHcepBaTHBHAS U AUCCUNIATUBHAS CHCTEMBI.

Tema 8. DaeMenTh MEXaHHUKH SKMIKOCTEH 1 ra30B

OG6mue cBolicTBa KUAKOCTEH 1 ra3oB. YpaBHeHHe ABkeHHs B Gopme Ditnepa. [lone ckopocTeli, nMAMH
1 TpyOKu ToKa. YpaBHEHHe HepaspbIBHOCTH. Y paBHeHHe BepHyiuin. Cuctema ypaBHEHUH razoqMHAMHKHY.
Bsiskocte. Teuenue Bsaskoi xmakoctd. @opmyma [lyaseiins. JlamuHapHbIH B TYpOYJIEHTHBIA PEXKHMEL
TeyeHHs. Lupkyanms ckopoctu. IToTeHIHANIEHOE M BUXPEBOE ,ZlBiPDl(eHI/I}I. JBIDKEHME TEN B XKUIKOCTIX U
raszax. Teopema JKykoBckoro. |

Tema 9. DnemMenTsI crIeLHANBHON TEOPHHA OTHOCHTENLHOCTH 1

[IpuHimn otHOcKTeIbHOCTH JiHIITENHA. Posb ckopocTu cBeta. [TocTynaT MoOCTOSHCTBA CKOPOCTH CBETA.
IIpeobpazosanus JlopeHna. JlopeHLeBo cokpalleHHe [UIMHBI ¥ 3aMeIeHHe BpeMeHH. PesisTHBACTCKMI
UMITyJIbC. B3anmocss3p Maccel u sHepruu. [dedekt macc. SHeprud cBa3u. COOTHOIIEHHE MEXIY HOJIHOM
SHEPryei  UMITYJIECOM YacCTHLIBL. [ paHULa IPHMEHUMOCTH KIIACCUYECKOH (HBFOTOHOBCKOI) MEXAHHKH.
Pasen 11, OcHoBbl MOJIeKYASPHOI (DH3NMKH H TePMOAMHAMBKH

Tema 1. MonekynapHO-KHHeTHYeCKAasd TEOPHS ra3oB

OCHOBHBIE TOJOKECHHAS MOJIEKYISIPHO-KHUHETHYECKOH TEOpUH BELICCTBA. Mukpo- ¥ MaKpOCOCTOSHUS
cucTeMbl. Makpockonuueckue napamerpsl. [loHsTue wneansHoro rasa. MonekyaspHO-KMHETHUECKOES
TONKOBAHHE TeMIiepaTyphl. UHCIIO cTeneHel cBoGOIBI MONEKYIEL. BHYTPeHHAS SHEprus HAeaTbHOTO rasa.
3aKOH PpaBHOPACIIPEACICHUSl JHEPrUM MO cTeneHsM cBoOOmbl. JlaBleHWe rasza ¢ TOUKM SpeHHA
MOJIEKY/IIPHO-KUHETHUECKOH Teopuu. OCHOBHOE ypaBHEHHE MONEKYISIPHO — KHHETHYECKOH TEOPHH.
VpaBHeHHe COCTOAHUA HaeanbHoro rasa (ypasHenue Knanetipona — Menneneesa)

Tema 2. DneMeHTHl KIacCUYecKOH CTATHCTHKH

JVMHaMU4YecKre U CTaTHCTHYECKUE 3aKOHOMEPHOCTH B (hu3mke. CTAaTHCTHYSCKHH METOIl HCCIIeHOBAHES
cucreM. @a3oBoe NpocTpaHCTBO, (hazoBasd TOUKa, (pazopas sueiika. [ToHsTHEe O DYHKIMHM paciipeleTeHus.
Cratuctuueckoe ycpenneHue. Pacnpenenenne Maxkcsenna (pacnpe/iesieHHe MOJSKya Mo AGCOMKITHBIM
3HAYEHHSAM CKopocTH). CpemHHe CKOpOCTH Molekys. bapomerpudeckas ¢opmyna. Pacrpenenenme
Boneivana. Pacnpenenenne Makcpenia — bonenmana.

Tema 3. PeanbHEle ra3el

Cunel  MEXMONEKYJISIPHOTO B3aUMOIICHCTBUA B ra?ax. Ypauenne Ban-nep-Baansca. Hzorepmsl
peayibHOTO ra3a. MeracTaOUiIbHbIe COCTOSHY. prmq?cnoe COCTOAAHHE. BayTpenHnss sHeprus peasibHoro
raza. Oddexr JHxoyns — Tomcona. CxmkeHre ra30B U MOTyYeHHE HU3KMX TEMITEPaTyp.

Tema 4. CBoiicTBa JKUIKOCTEN




XapakTepucTuka JKUAKOro coctoanusd. CTpoeHme skuaxoctel, Bmwknuii nopsmok. IToBepXHOCTHOE
HaTshKkeHHe. Cuimbl, BOSHMKAIOUIME HA KPHBOH moBepxHOcTH xuakoctd. ®opmyna Jlarmmaca., Yenosus
paBHOBECHS Ha TpaHHUIIE ABYX cpen. Kpaesoii yron. Cmaunsanue. | Kammn;[pHHe SABJICHHA.

Tema 5. CBolicTBa TBepIbIX TEN
AMopdubie u kpucTaMyeckme Tena. Kpucramimueckas pewierka. J{anbHuI TOPAIOK. Vnpyras u
miacTiueckas aepopmanun. 3akoH I'yka. Jledextrl B kpuctawiax. JKuaKkue KpUCTAIUIBL
Tema 6. ®a3oBbie paBHOBECHS U (a30BBIE NEPEXOMDI

®aspl BewwecTsa. Y clIosus paBHoBecHs (as. Vicnapenne u konaeHcauwys. [liapnenne 0 KpuCTaLIH3AHSL.
Ypasnenue Knaneiipona — Knaysuyca. ®asosas quarpamma (;ma[ paMMa coctosHus). Tpoitnas Tovka.
Tema 7. SnemenThl hU3HICCKON KMHETHKH :

IlonsTre CTONKHOBEHMs. YIPYroe M HEYNpyroe crojikHoBeHus. [IpuuensHoe paccTosmHme. Paccestue
vactall. CpenHss AuHa ¢BoOOAHOro npobera. I[TpUHLMN AeTAIEHOTO PABHOBECHS.

Howsrre o pusnueckoii kunetnke. HepasHoBecHEIe cucTembl. Bpemst penakcanuu. Slanenns mepeHoca.
Huddysuit. Koadduument nuddysun. TemionposogHocTs. Koa@fpmmem TEMIONPOBOAHOCTH. BS3KOCTE
(BHyTpennee Tpenue). Koaddunpent paskocrd. InHaMH4eckas 1 KAHEMATUYECKas BAZKOCTE.

Tema 8. IlepBoe HaYaI0 TEPMOTHHAMKKHI |

CrarucTHYeCKHi B TEPMOAMHAMHUYECKHM METOIEI. Tepmopunamirieckas cucrema. Tepmonunamueckuit
nporecc. OCHOBHBIE TEPMOJUHAMHYECKHE ITOHATHI: BHyTpeHHﬂﬂ oHeprud, pafora, TemIoOTA.
DopMyIUPOBKY MEPBOrO Hayaga TEPMOJMHAMHKM. YpPaBHEHHE IEPBOr0 Havyala TEepPMOTHHAMMKH.
TerumoémkocTs. 3aBUCUMOCTE TEIVIOEMKOCTH MZASAIBHOrO rasa OT BHAa npouecca. @opmyna Maiiepa.
PaGora, copepuraemas rasoM Inpu usomporeccax. DHtansnus (retioBas GyHKIMA). AnuabaTuiecKuii
nponecc. Tenno&MKocTh TBEpABIX Te.

Tema 9. Bropoe Hauano TepMOIUHAMUKH

PaBHOBECHBIE W HEPABHOBECHBIE COCTOSHUA cucTeMbl. OOGpaTiMble i HeoOpaTUMBbIe Tiponecchl. Kpyrosoi
npouece (uukn). OOpMyIHPOBKH BTOporo Havana tepmopunampku. ukn Kapuo u ero KIIJI mma
UJeaIbHOrO Tasa. TemnoBele IBUraTeNd W XONOOWIBHBIE MalMHbL, MakcuManbhsii KIT[ temiororo
meuratens. Jurponus. CTaTHCTHYECKHH BeC (TEPMOAMHAMMYECKAS BEPOATHOCTH). 3aKOH BO3PACTAHMS
SHTponuH. CTaTUCTHHECKOE TOJKOBaHUE BTOPOrO Hayasa TEPMOAUHAMMKH.

Paznes III. D1eKTPHYECTBO H MATHETH3M |
Tema 1. OneMeHTHI TeOpUU Mo

CkansapHble ¥ BEeKTOpHBIE Noys B usuke. ['paguent CKaJISIPHOTO| O, JIMBEpreHIHs BEKTOPHOTG MO,
Potop Bektoproro nojs. Oneparop I'amuinprona (onepatop «Haﬁna») Omneparop Jlamnaca («marmacuan).
Hekotopsle HHTErpaibHbIE TEOPEMBI. \

Tema 2. HanpsykeHHOCTb IEKTPHYECKOro NOJIs B BAKYYME ‘

Onekrpuueckuii 3apsaa. CoxpaHeHHe M HHBAPHAHTHOCTD 3apsna. JluckpeTHocTs 3apana. 3akon KynoHa.
[onatue amekTpocTaTHdeckoro nojs. CHIOBEIC | IMHAH (IMHAM  HAOpPSOKEHHOCTH).  IIpuHUMI
CYNeprno3uumuy dJieKTpocTaTnaeckux mosneii. Ilotok ‘BeKTopa HanpsokenHocTd. Teopema Taycca s
3JIEKTPOCTATHYECKOTO TIOJA B BaKyyme U €€ CBA3b ¢ 3aKOHOM Kynona. duddepenimansaas bopma
teopemsl ['aycca. [Ipumenenne Teopemsi 'aycca uia paciera nosjes.

Tema 3. TloTeHITHAI 3JIEKTPOCTATUYECKOTO MOJIS

Pabora cun smekTpoctathyeckoro mond. IUpKynauus HanpsxeHHOCTH 3JIEKTPOCTATHYECKOTO MO,
Porop HampssKeHHOCTH — AIEKTPOCTATHHECKOro  1ois. [loTeHUMaIbHOCTh  (KOHCEPBATHBHOCTD)
anekTpocTarnyeckoro noyd. Ilorennuan. P%HOCTL‘ noreHuuanoB. CBs3b MeXIY TNOTEHUHIOM H

|
Hal'lp}DKéHHOCTLIO AICKTPOCTATHYECKOTO  ITOJIA. YPaBHeHI/Ie i Jlarutaca. 3JICKTpI/]I‘{60KI/IH JATIONb.

OneKTpUuecKuii MOMEHT OUMNOJA (JUITONBHEIA MOMEHT). [ToTeHLMANn ¥ HATNPKEHHOCTE TTOJS TUTIONS.
MowMeHT cH, AeHCTBYIOIMH Ha AMIIONb BO BHEIUHEM 3JIEKTPHYECKOM Tojie. ODHEeprus OUnoisi B
BIIEKTPUIECKOM 101,

Tema 4. JIUDNEKTPUKH B JISKTPUISCKOM HOJIE

CBobonHsle U cBs3aHHbIE 3apaab! B BewecTse. CTopoHHue 3apsiibl. [TosspHbie U HETIONSPHBIE MOJICKYIIBL,
Tuner guanextpukos. HMoHHas, 3JEKTpOHHAs U OpHEHTaUMOHHAs monspusaunH. [lonspusyemMocThb
Mounekynsl. IlonspusoBaHHOCTh (BekTOp moasApu3anmu). OQHOPOOHAS W HEOAHOPOAHAS TO/ISIPH3ALMH.
CB43b NONAPU30BAHHOCTH C MOBEPXHOCTHOI IUIOTHOCTBIO NOJIAPH3ALMOHHOTO 3apana. J{uanekrputeckas
BOCIIPMMMYHMBOCTE BELIECTBA M ¢€ 3aBUCHMOCTB OT Temmepatypsl. Teopema ["aycca sl 3JeKTpH4ECKOro
MONSg B [JUYJIEKTPUKE. OJIEKTpUUECKOe CMELICHHe (JJeKTpHHecKas WHAYKIUS) B JIUSJNEKTPUKE.
JvanexTpryeckas MNPOHHUUAEMOCTh Cpelbl. BbiunclieHye HANpsHKEHHOCTH 3NEKTPUYECKOr0 TOJsl B




IUONEKTPHKe. I'paHHUHBIC YCIOBUSA UIA DNEKTPHUECKOrO MONA HA TPAHHIE Pasfena “IHaIeKTPHK —
JINEKTPHK . CerHeTORICKTPHKH.

Tema 5. [TpOBOTHMKH B 9ICKTPHYESCKOM T10JTE

Pacripenienienne 3apanoB B IPOBOAHUKE. DJIEKTPOCTATHYECKOE MOJIE BHYTPU M CHApPY»KM NPOBCJHHKA.
['panyuHple yCIOBHA HAa TIpaHMIE “TPOBOJAHMK-BAKYyyM”. ODJEKTPHYECKHE CBOMCTBA NPOBOAALIEH
060n0YKH. DneKTpocTaTHueckas 3ammTa. Meton uzoOpakeHuit. 'paHuYHBIE YCIOBMS HAa TIPaHMIE
“MPOBOJAHMK-AUIIIEKTPHK . DJNEKTPOEMKOCTh YEAWHEHHOIO MPOBOIHHKA, CHCTEMBI | IPOBOJAHKKOE H
KOHJEHCATOpa. OJCKTPUYECKAs OSHEPIUA CHCTEMbI TOYEUHBIX 3apAOB. OHEPrys 3apsKeHHOTo
IIPOBOJHMKA, CHCTEMBI POBOJHHUKOB U KOHZEHCATOPa. ’BHeerH Bﬂ[eKTPOCTaTI/I‘IGCKOFO nong. OonEMHAs
IUIOTHOCTB SHEPTHH 3JIEKTPOCTATHUESCKOTO OIS, |

Tema 6. [TocTOSHHBIH 3JEKTPUYECKUIH TOK

XapakTepUCTHKH 3JIEKTPOCTATHYECKOTO TOKA: IMIOTHOGTH TOKA, CHJIA TOKA. YCIIOBHME CYLIECTBOBAHHS
AEKTPUYECKOro ToKa. CTOPOHHKE CHIBL. Pa3HOCTS MOTEHLHMANOB, HANIPSHKEHHE, MEKTPOABKYLIAS CHIIA
(3AC). Knaccuueckas aneKTpoHHas TEOPUA JIEKTPONPOBOIUMOCTH METAIOB. 3akoHs! Oma u Jlxoyns-
Jlenua B nudepenumansHoii popme. 3akonsl Oma u [lxoysis-JleHna B uHTerpansHoii hopme. 3akon Oma
AJI1 HEOAHOPOAHOro y4acTka uenu. Ilpasuna Knpxroga. HenocTaTouHOCTh KIIACCHYSCKOM 9IEKTPOHHOM
TEOPHU 3JIEKTPONPOBOIUMOCTH. ‘

Tema 7. DnekTpoduznyueckie UCCIeNOBAHNS i

OneKTpoMarsuTHOE nose 3eMiM. DJIeKTpHYecKHi TOK B BaKyyMe. DNeKTpoHHaa sMuccrs. PaGoTa serxona
IEKTPOHOB M3 MeTajlla. OIEKTPUYeCKHH TOK B rase. IIpouecchl MOHM3aUUH M PeKOMOMHAIIMH.
HecamoctosaTenenplii ra3osslii paspan. CaMocTosaTensHEIi ra3oBeiit paspsia. Buast paspsanos. ITorsrie o
masme. Croco0bl co3manus mrasMbl. KBasuHeHTPalbHOCTE MilasMbl. DNEKTPONPOBONHOCTE IIAIMBL.
HebaeBckuii papuyc (nebaeBckas AjrHA) SKPAaHHPOBAHHMS. TInasMeHHas YacToTa. Huskoremneparypuaas
miasMa M ee NpuMeHeHne. BricokoTeMmneparypHad mnasMa. [IpoGiemMa OCyIUecTBIEHHs YIPABAAEMOTO
TEPMOSAEPHOTO CHHTE3A.

Tema 8. MarHuTHOe ToJie B BAKYYME

3akon AMnepa. MaruuTHas nanykuus. 3akon buo — Casapa (3akon Buo — Casapa — Jlannaca). [Tonstue
MAarHMTHOrO 1ojis. IIpUHIMI cynepno3uuuy MaruuTHeX noneil. Cuna Jloperua u cuna Ammepa. Butok ¢
TOKOM B MarHWUTHOM mojie. MarHuTHBIH MOMEHT. MoOMeHT cuni, AeHCTBYIOIMH HA paMKy ¢ TOKOM BO
BHEIHEM MarHUTHOM IoJie. MarHuTHOe 1oJie IpSMOTWHEHHOTO HIKPyTroBOro TOKOE. LIUpKyJIsiis BeKTOpa
MAarHUTHOM HMHAYKIMM. 3aKOH IIOJHOro Toka (TeopeMa O LMPKYIAUUH MHIYKLHM MarHUTHOTO TOJIS) B
BaKyyMe. I IpumeneHne 3aK0Ha OJIHOT'O TOKA JUIf pacueTa MAarHUTHBIX moieid. MarauTnoe noste ATIHHHOTO
COJICHOHa ¥ Topouaa. MarHuTHoe B3aMMopeHcTBre TOKoB. EnuHNIa cunbl Toka — amriep. Buxpesoe tione
IOBIKyLIerocs 3apsna. IHBapHaHTHOCTE 2EKTPHUECKOro 3apsaa. MarHuTHoe nojie Kak pelsTHBHCTCKHIR
addexr.

Tema 9. MarnurHoe MoJie B BElleCTBE

IlonsTre MarHUTHOrO MOMeHTa aToMa. Mukpo- u makpoToku. MosekynspHele Tokd. HaMarHuueHHOCTh
(BEKTOp HAMATHHYHBAHKS). MarHATHASA BOCIPHUMHHBOCTD BELIECTBA M €8 3aBUCHMOCTh OT TeMIIepaTyphL.
3akOH MONHOrO TOKa (TeopeMa O UHMPKYJALUHHM HanpsHXKeHHOCTH MArHUTHOTO IOJAsS) B BELIECTBE.
Hanpssk€HHOCT, MAarHUTHOrO MOJIS B BemecTBe. MarHuTHas NpPOHHLAEMOCTh cpeasl. MHiyKIus
MArHUTHOTO [TOJIS B BeLecTBe. | paHUYHbIe YCIOBHS U1 MATHUTHOTO 1101 Ha rpaHuLie pa3nena AByX cpell.
Tunet MmaraeTukosn. Touka Kropu. JJomensl. KpuBas nRaMmarHu4uBanms.

Tema 10. DnekTpoMarHuTHAsS HHIYKIHA

Omnsit ®apanes. Marautastit motok. 3JIC uHAYKIMH. OCHOBHOM 3aKOH 3IE€KTPOMATHUTHON HHIYKINH
(3axon Dapages). BeiBog OCHOBHOro 3aKOHa HJIEKTPOMATHUTHOH HHIAYKLOHMH W3 3aKOHA COXPAHEHHA
JHEPrHH, a Talxke Ha OCHOBe 3JIeKTpoHHOW Teopuu. [lpaBuno Jlenna (3akoH Jlenwa). Snnenue
caMouHAYKUH. MTHAYKTUBHOCTb. IHAYKTUBHOCTD IJIMHHOIO CONEHOMAA. TOKH 3aMBIKaHUA W pa3MbIKaHHs
ueny. SIpenre B3aMMHOMN MHIAYKIMH. B3auMHas UHAYKTHBHOCTS. DHEPrHa MarHUTHOrO nond. OfnéMHas
IIOTHOCTH SHEPTHH MarHUTHOTO TIOJIA.

Tema 11. JIpuiceHHe 3apsyKeHHON YACTHIIBI B HIEKTPHUECKOM M MATHATHOM ITOJISIX

JIBrDKeHke 3apsHKCHHOM YacTHIB] B SJIEKTPHHECKOM M MarHuTHOM ronsx. IToHsTHe 00 5MeKTpOHHOM OnTHIE.
Oddexr Xoma. YckopuTenH 3apsHKeHHBIX YaCTHIL,
Pazgen 1V. Kosiebanust H BOJIHBI

Tema 1. Mexanutieckue KoaeOaHUA U BOJTHBI

CeoGomuble  (coOOCTBeHHBIE) H  BBIHY:KHEeHHble  KojebGanus. [loHaTHe 00 aBTOKONEOAHMSAX.
HuddepenimancHoe ypaBHEHHE TapMOHMYECKMX KojeGaHuii! W ero pemieHue. XapakTepHCTHKH

rapMoHuueckux KoneGanuil. [loHATHE O TrapMOHHYECKOM in aHrapMOHMYECKOM  OCLIUJIIATOpE.




H30xpoHHOCTE KONEOanuil. DHEpPrus rapMOHHYECKHX ‘KOHCG&HHﬁ. Clo)KeHHe OIMHAKOBO HANPABICHHBIX
(CKaNApHBIX) rapMOHHYECKHX KojebaHuii. Merox Belcirropﬂoﬁ anarpammsl. brenns. CiioxeHHe B3aMMHO
NEPIEeHAUKYJIAPHEIX (BEKTOPHBIX) TapMOHHYECKUX KONEOaHHI. @urypst Juccaxy. HuddeperunansHoe

= G | L :
YPaBHCHHUE 3aTyXAalOIINX KOJIEOaHU 1 ero pelIcHue. Anepno;:(ﬂqecxﬂn mnpounecc. Yactoran K()S(p(bHL[HeHT

saryxanusa. Jlorapudmuueckuii mexpeMeHT 3aTyxa1‘HH;1 U J00pOTHOCTD KOJNIE0ATeNbHOH CHCTEMBI.
HuddepenunansHoe ypaBHeHHe BbIHYKIEHHBIX KONGGAHHI U €ro peuwrenye. AMImmMTyna M ¢dasa npu
BHIHY)KICHHBIX ~MEXaHHYECKHUX KOJNeOanMaX. MeXxaHHYeCKHH pe3oHAHC. Pe30HAHCHEIE KpHBBIE.
CooTHolueHre MesxTy (asaMi BEIHYKIAIOLIEH CHIBI M| CKOPOCTH inpn MEXaHHYECKOM DPe30HaHce. (CrmekTp
Konebanuii, monATHe o pasnoxkenud Oyppe. MexaHusm 00pa3soBaHHs MEXAHHYECKMX BOXH B YIpPYroi
cpente. IlpononsHsle 1 nonepeynsie BoHbL BonHOBOE ypaBHeRNe 1 ero pewreHye. Iapmonnveckne BOIHEL
1 MX XapaKTePUCTUKH. Y IapHble BOJHBL. [1pHuLmn cy‘nepnomunn BOJIH ¥ TPaHHIA €r0 NPHMEHHMOCTH.
®a3oBas CKOPOCTh M JAHMCIEPCHA BOJIH. BOJHOBOM mnaker M. rpynnosasg ckopoctb. IloHsTHE ©
korepenTHOCTH. MHTepdepenuns BoaH. CTosune BOJIH}BI. Opdext Jomnepa wis 3ByKOBBIX BOAH. Yibrpa-
1 UH(Pa3BYKH.

Tema 2. DnekTpoMarHuTHbIE KOAEOAHNS U EOIHBI

Huddepenimansuoe ypaBHeHue KoneGaHHit B KonebaTelbHOM  KOHTYPE M = €ro  pelleHHe.
Huddepernnuanshoe ypasHeHHe 3aTyXal0uX HAEKTPOMATHUTHBIX KOJIEOARHMI H €ro pemenue. Hacrora u
KO3 (HLUHEHT 3aTyXaHHs SJTeKTPOMATHUTHOrO Konebanus. Jlorapupmudeckuii JEKPEMEHT 3aTYXAHHA H
moGpoTHOCTH KoHTYpa. [uddepenumanbioe ypaBHEHHE BHIHYKICHHBIX 3JIEKTPOMATHUTHEIX KOJEGAHMIMA U
ero pemenue. AMIUVIATYAa W da3a MPH BHIHYKACHHBIX 5N€KTPOMATHUTHBIX KOJNEGAHMAX. Pe30HaHC B
KoNebaTeNnbHOM KOHTYpe. Pe3oHaHCHbIC KpHBBIE TS HANPSXKEHHS H CHITBI TOKA. Ilepemennsiii TOK.

Tema 3. Ypasuenus MakcBesina, 3/1€KTPOMATHUTHEIS BOJIHBI

®apajieeBCKas U MaKCBEIUTOBCKAS TPAKTOBKHM SBJICHUS dJIEKTPOMArHHTHOM UHIYKIWH, Tok cMeleHus.
OnektpoMmarautHoe monme. Cucrema ypaBHeHHii Makcsemia.  BonHoBoe YPaBHeHHE  JUIA
SICKTPOMArHUTHOIO 1011 M ero peureHue. CKOPOCTh pPacmpoOCTPaHeHHs 3NMEKTPOMATHHTHBIX EOJIH B
cpenax. OCHOBHBIE  CBOMCTBA  3JIEKTPOMATHHTHBIX BOJ‘[Hi. Bextop  Ilotintuara. Wminynsc
JIEKTPOMAarHUTHOrO mojisi. Msmydenue punond. Juarpavma nanpasnensoctd. Dddekr Honnepa s
3JICKTPOMATrHUTHEIX BOJIH. [lIKkasna anekTpoMarHUTHBIX BOJIH. !

Paznen V. Onruka

Tema 1. 'eomeTpuueckas onTuka

OnektpoMarHuTHas npupona csera. Ilpurmwn TroiireHca. 3aKkOHBI OTPWKEHUS W TPCIOMICHHS,
AGcomoTHBIH H OTHOCHTENLHBIA oKa3aTelH npenomnerys, IT0HOe BHyTpeHHee orpaxxeHue. CBETOBOJBL.
I'eoMeTpuueckas onTrKa Kak MpeieNbHBIH CTy4aii BOIHOBO#H OmTHKY. ONTHUECKHE HHCTPYMEHTS).

Tema 2. MuTepdepenims ceeTa

MoHoXpoMaTUIECKie U HEMOHOXPOMATHYECKHE BOJIHEL, [IPHHLMII CyTIePIO3HLUH 1 HHTEHCHBHOCTD 1pH
CIOKCHMH CBETOBBIX BOJNH. BpemeHHds korepenTHOCTb. | BpeMs ®  juMHA | KOTEepeHTHOCTH.
HpocrpancTeenHas KorepeHTHOCTh. Pamuyc korepentnoctu. OnTuueckas muHa myTH. OQNTHUECKAs
pasHocTh xopa. PacueT uHTCphEPEHLMOHHON KapTHHBI OT ABYX KOICPEHTHBIX HCTOUHHKOB. IIONOCHI
PaBHOM TONIIMHEI M pABHOrO HakIoHa. Muoronyuesass uHTepdepenumusa. Crocobbl moNMydeHus
KOrepeHTHBIX Jiy4eil. MUaTepdepomeTph. |

Tema 3. ludpakims crera | |

Ipuanun Tofirenca — ®penens. Merox 30H @pcqlenﬂ. Hpﬂlyronnﬂeﬁﬁloe pacnpocTpaHeHue CBETa.
Audpaxuus Openens. Tudpakuus OpeHess OT Kpyrioro OTBEPCTHA M KPYIJIOIO AUCKA. Jadpaxims
Dpenensa ot kpas noxynockocTd. Crupans Kophio. Judpaxipms ®payHrodepa ot 6ECKOHEHO LTHHOM
npsMoif wenu. Jlupakupontas pacxoaumMocTs. Judpakiws OT OHOMEPHOH NH(PPAKLIMOHHON PELIETKH.
Pazperaromas cnocoGHOCTb oNTHYECKMX HHCTPYMenToB. [ToHsTre o ronorpadum.

Tema 4. Tlongpuzanua cBera U QUCTIEPCHS CRETA ‘

EcrectBeHubIii 1 monapuzosanHblii ceet. CTeneHsb nonspusawuy. ITonspusauus cBeTa NPy IPETOMISHUAN
1 oTpaxxeHnd. 3akoH bprocrepa. Ilonspusanmsa mpu nsoiisom nydenpenomneHud. OBBIKHOBEHHBI K
HEOOBIKHOBEHHBIH Jyun. OmnrtHueckas oCk KpHcTamia. [Tonsipouibl M MONAPH3ALHOHHbBIE TIPU3MBL.
Honspusaropsl u awanusatopel. 3akoH Mamoca. [loyBoHOBEIE M 4eTBEpPTHBOIHOBEIE IUIACTHHKH.
Hckycctsennas ontadeckas aHusoTponms. OnTHdyeckas akTHBHOCTH BelecTsa. Dddert Dapanes.
3aTpy/iHeHus B JJIEKTPOMArHUTHOH Teopun Maxcseiuia, HopmasibHas m aHoMaibHas auciepeid. Metozst
Habmonenust jucnepcun. IlpusmaTuueckuit W AU(PAKUMOHHLIN CHEKTPEL DJEKTPOHHAS TeopHsd
mucnepcuy ceta. lornomenue caera. 3akon Byrepa. L{peTa Ten M CEKTPhI NOMIOLIEHH.




Coeprkanue NPaKTHICCKHX 3aHITHI 110 AHCHANIHHE

1 cemecTp
Pasgen 1. Mexanuka
Tema 1. Kunemamuxa noCmynamenbnozo u 6pawamensiozo 08UICeHys
[loctynarensnoe pBmieHne TBepaoro Tena. Panuyc KpuBH3HEI TpaekTopHH. JIMHEHHAs CKOpPOCTH H
NuHelHoe yckopeHHe. TaHreHuuanbHoe ¥ HOPMallbHOE ycKopeHWs. CBf3b MexAy JnHeHHbIMH W
YIJIOBBIMH KMHEMATHUECKUMM BETMUHHAMH, ‘
Tema 2. Junamuxa nocmynamenbroeo 08uUicenus
YpasHenue npikenus. Tperuii 3akod Hetorona. LienrpoGernas cuna. Cusa Kopuosuca. Lientp uuepim
(ueHtp Macc). Teopema o ABMXKEHHH LIEHTPA HHEPLIAH,
Tema 3. Junamuxa epawamenvnozo 0guicenust
MowmeHT cunbl. MomenT ummysibea. MomenT uaepuun. Teopema Il TetiHepa. YpaBHEHHE MOMEHTOE (CBSI3b
MOMCHTa HMIyJbCA € MOMEHTOM CHJbI). YpaBHEHHE BPAIUATE]LHOTO [BUXKEHUSI TREPAOro Tena
OTHOCUTEJIBHO HENOABMKHOM ocu. Kunetnueckas sneprus BPALLAIOIIETOCA TBEPIIOTO TEMa.
Tema 4. 3axonwvt coxpanenus
34KOH COXPaHEHHMS MMITYJIbCA. 3aKOH COXPAHEHHS MOMEHTAa MMIyJibea.. PaGora, SHeprua, MOIIHOCTE.
CBsI3b MOXK/y MOTCHUMATBEHON SHepritelt ¥ CHITOM. 3aKOH COXPAHEHHS DHEPTHH B MEXAHHKE. .
Tema 5. Dnemenmer MEXAHUKY HCUOKOCMET U 24306
VpasHenue asuxkenus B Gopme Ditnepa.V paBHeHuUe Hepa3p1>13ﬁocm VpaBuenue bepuynnu. Cucrema
YPaBHEHNH razoAMHaAMHUKM. [IBHKEHUE Te B IKHAKOCTAX Y ra3ax. Teopema XKyxoscxkoro.
Pasnen I1 . Ocnosbl MoJIeKYASIPHOI DAINKH 1 TB]}M(U_I,HHAMHKH
Tema 1. Monexynspro-xunemuyeckas meopua 2azo8
Hucino  crenenelt  cBoGompl  Mosiekymbl.  BHyTpenmnssa a‘Heprm{ WIEAIBHOrO  raza.  3aKoH
PaBHOPACNIPEACIICHUs 3HEPrUU MO CTereHsM ¢BOGOMIbI. IIaBneHue raza ¢ TOYKH 3PEHHS MOJICKY/SPHO-
KMHETHYeCKOH Teophuu. OCHOBHOE YpaBHEHHE MOJIEKYNIPHO — KHHETHUECKOW Teopuu. VYpanHenue
COCTOSHHS MJIeaILHOTO rasa (ypaBHeHue Knaneiipona — MeHaerneesa) .
Tema 2. Onemenmyl Kiaccuueckol CMamucuKy
Pacnpenenenne MakcBenna (pacnpeneneHue Mosekyn M0 aGCOMOTHLIM - 3HAYEHMAM CKOPOCTH).
Bapometpuueckas dopmyna. Pacnpenenenue bonbumana. Pacnipesenenue Makesenna — BosnsLmana,
Tema 3. Peanvnule eazvt
Vpasnenue Ban-nep-Baansca. HMzorepmsl peanbHoro rasa. MeracrabuiabHbie COCTOSHUA.
Tema 4. Ilepeoe Hauaio mepmoOUHAMUKY
VpaBHeHHe NIEpBOrO Havana TepMOAUHAMUKH. TernoMKocTh. 3aBUCUMOCTh TEMNOEMKOCTH HICAILHOrO
rasa ot Buja npounecca. PaGora, copepuiaemas ra3oM npu U3onpoueceax. IHTanbius (Teriosas GyrHkuus).
Anuabaruuecknii nponecce. Tenno8MKoCTb TBEPABIX TEN,

2 cemecTp
Paspen I11. DuexTpuyecTBO H MATHETH3M | ;
Tema 1. HanpsykeHHOCTD 3JIEKTPHYECKOTO MOJISL B BAKYYME }
Kynoua. [Morok Bektopa Hanpskennoctu, Teopema laycca ang 3nen<rpocmmqec1\oro 110515l B BAKyyMe U
e€ cBa3b ¢ 3akonom Kynowa, [Mpumenenne Teopemsl [aycca ats pachTa nosen.
Tema 2. TloTeHuman 3/1eKTPOCTATHYECKOTO MOJIS |
Pabora cui anektpoctatyeckoro nosis. Lpky/iauus HanpsyKeHHOCTH BIEKTpOCTaTHYeckoro nojis, CBasb
MEXJIy TMOTCHUMATOM W HaNpHKEHHOCTLIO  IMEKTPOCTATHUECKOro mnoutsi.  YpasHewnne Jlaraca.
Onekrpudeckuit AMNosb. MOMEHT Cufl, AeMCTBYIOIMI Ha AMNOJIb BO BHEUIHEM OJIEKTPHHECKOM IOJIE,
OHeprus AUMoJst B 9NEKTPHIECKOM TTOJTE.
Tema 3. [IpOBOTHUKY B JIEKTPUUECKOM T10J€E |
Teopema I'aycca [1s 2J1eKTPUYECKOro MOAS B AU3JIEKTPUKE. ONEKTPUYECKOE CMELUEHUE (NEKTPUHECKAs
MHIYKLMSA) B AMSJIEKTpUKe. J[HaeKTpHyeckas MpoHUIEAeMOCTh ‘CpG'L[LI BeruncneHue | Harps:eHHOCTH
SJIEKTPUYECKOrO TMONI1 B JAUBJIEKTpUKE. ek rpoeMKOCTb ye,E[I/IHeHHOFO OPOBOAHKKE, CHCTEMBI
MPOBOJIHUKOB M KOHAGHCATOPA. DJIEKTPUYECKas 3HEPrUs CHCTEMBI TOYCUHBIX 3apsIOB. Oueprus
3apAKEHHOrO MPOBOAHUKA, CHCTEMbl NMPOBOJAHUKOB M KOHJEHCATOPA. DHEprust aJIeKTPOCTaATHYECKOro
rnond. O6bEMHAs MIOTHOCTb 3HEPrHUK IJIEKTPOCTATUUECKOTO IOJI.
Tema 4. TlocTOSAHHBIN BJIEKTPUUECKUI TOK
XapakTepUCTHKN JMIEKTPOCTATUYECKOTO TOKA: MIOTHOCTh TOKA, CHJIa TOKA. YCIIOBHE CYILECTBOBAHMS
aneKTpryeckoro Toka. CTOPOHHME CuIlbl. PasHOCT: MOTEHUMANOB, HANIPKEHUE, SMEKTPOABHIKYLIAI CHIla
(3HC). 3axon Oma 151 HeOAHOPOAHOrO yuacTka uenu. [Ipasuia Kupxroda.
Tema 5. MarnutHoe nosie B Bakyyme




3akoH Amriepa. MaruuTHas MHIyKuus. 3akon Bro — Casapa (3akon Buo — Capapa — Jlannaca). Cuna
Jloperua u cuna Amnepa. BuTok ¢ TokoM B MarHuTHOM mfoje. Maruuthbiii mMomenT. Moment cu,
ACHCTBYIOLIKI Ha PAMKY C TOKOM BO BHELIHEM MAarHWTHOM rone. MarHuTHoe rmosie npsmMoinHeiHoro u
KpYroBOIro TOKoB. MarHUTHOE B3aMMOIEHCTBHE TOKOB,

Tema 6. DnekTpoMarHUTHAS WHIYKLMSA

OcHOBHOH 3aKOH aMeKTpOMAarHuTHOM WHAyKLUMK (3akon Mapanes). ITpasuno Jlenna (3akow Jlenua).
SBnenue camonHaykuuu. MHAYKTHBHOCTb. MHAYKTHBHOCTb JUIMHHONO COMGHOMIA. TOKH 3aMbIKAHUS W
pasMbikaHus Uenu. SIBjieHWe B3aWMHON HHIYKIHH. BSaI/[MHaH IMHJyKTUBHOCTb., DHEPrusi MACHHTHOI'O
noss. O6bEMHAs MIOTHOCTL SHEPIUM MATHHTHOTO nonﬁ ‘

Pasnen 1V. KoJieGannsi u BonbI

Tema 1. DnexTpoMarHuTHbIe KOJeOaHMs

MuddepeHumnansioe  ypasHenne konebaHuii B KONeGATENBHOM  KOHTYPE M | ero pelenue.
JAuddepenunancioe  ypaBHEHHE 3aTyXalOMMX ONEKTPOMATHMTHBIX KojeGaHMi W ero peueHue.
AuddepeHunansroe ypaBHeHHE BBIHYKACHHBIX HIEKTPOMATHHTHBIX KOJIeBanuii U ero peuienue.

Pa3zgen V. Onrnka

Tema 1. Iudpakuus cera

Onruyeckas anuHa nytn. OnTHueckas pa3sHOCTh X04a. Pacuer wHTepdepeHIIMOHHON KAPTHHBL OT IBYX
KOPEPEHTHBIX ~ MCTOYHHMKOB. I10JOCHI PABHOW TOMWMHBI M PaBHOrO HAKMOHA., MHOrOIy4eBas
uHTepdepenuns. Judpaxums Openens oT KPyraoro oTeepeTys I/I kpyraoro gucka. Quppakups Openens
OT Kpast oty miockocTH. ndpaxuus Opayurodepa ot 6eCK0Hequ JUIMHHOMN npsmo menu. Judpaxips
OT OJIHOMEPHOH NU(PPAKUHOHHOM peIeTKy, ‘

Tema 2. luctiepcust cseta !

3akoH Bproctepa. 3akon Mamoca. MckyceTBeHHas onTHYecKas aHM30TPONHs. ONTHYECKas aKTHBHOCT
Bewecrsa. IdPext Papages. HopmasibHas 1 aHOMajbHag AUCHEPCHH.

Copneprkanune JaG0paTOPHBIX 3AHATHIL 10 AUCITHILTHHE
1 cemecTp
Pazpen 1. Mexanuka ‘
JlaGoparopras pa6ora Nel—0 M3yueHune Teopun norpersoctei. @npeaenelme o0BEMa LIITHHIpA.
JlaGoparopuas paGora Ne 1-5 M3yueHrie AMHAMUKY BPalaTe/bHOTO ABIDKEHHS TBEPLOTO Tela
JlaGopatopuas paGora Ne 1-9 Onpenenenue MOy s CABMra METANIOB METOLOM KPYTHIbHBIX KOTeGaruil
Paspen Il . OcHoBbi MONERYJISIDHON (GH3HKN W TePMOAHHAMHKH
JlaGoparopnas paGora Ne 2-2 Onpegenerue koa(HIMEHTa BAIKOCTH KUAKOCTH M uncia PeitHonbaca
METOJIOM TIafarOUIErO B XKMAKOCTH LIApHKa
Jlaboparopnas paGora Ne 2-3 OnpenesteHue ckOpocTH 3ByKa B Bomyxe W nokasaress anuabarel BO3 yxa
METOJOM CTOSTUEH BOJTHEI !
Jla6oparopnas pa6ota Ne 2-7 Onpenenenue nokasarens aguabath Bo3ayxa metogoM Kitemana-/lesopma

2 cemectp

Paszpen Il DaerTpruuecTBO 1 MAPHETH3M

JlaGopatopnas pabora Ne 3-1 Uzyuenue a1eKTputieckoro nosus

Jlabopartopnas pabora Ne 3-3 MocToBoii MeTon uamepenui

JlaGoparopras paGota Ne 3-8 MayueHue sBieHHe 3/1€KTPOTIPOBOJHOCTH H ONpEAC/IEHNE Y/EIIBHOIO
COIIPOTHUBIICHHUS METANIa |

Pasgen IV. KoJsieGanus u BOJHLI

JlaGopatopHas pabora Ne 4-2 Usmepenne MHAYKTHBHOCTH KaTYWKW NO €¢ aKTHBHOMY M PeaKTHBHOMY
COMPOTHBIEHUSM ‘

JlaBopatopnas paGorta Ne 4-4 UccnenoBanns snekTpuyeckix KOﬂe,GaHnn 3BYKOBOH HaCTOTE! ¢ TTOMOMUIBIO
3JEKTPOHHOrO ocunmIorpada

Paznen V. Onruka

Jlaboparophas paGora No 5-3 Onpenienenue bl ¢BETOBOH BOHEI ¢ NOMOLIbIO KoJel HpioToHa
Jlabopartopnas pabora Ne 5-5 Ompesesienue MIMHbI CBETOBOM  BOJHBL ¢ TIOMOLLBIO IUpakLHOHHOM
peLIeTKH

5. OBPA3OBATEJIbHBIE TEXHOJIOT'AH

|
B npenogaBaHWW AHCUMIUIHHBI «(PU3HKaY I/ICI‘[()J‘[LBy}OTCH pazHooOpazHele 0bpa3zoBaresbHble

|
TCXHOJIOI'MH KaK TpaAHLKMOHHBIE, TAK U C ﬂpl/IMeHeHI/ICT aKTI/IBHbIX H HHTEPAKTUBHbLIX METOOOB 06}/“16]-1[1/]51

AKTHUBHbBIE U HHTEPAKTUBHBIE METOAbI 06)/‘-I€ HHUA:



-MHTCPAKTHBHAA JeKLus ( TeMa Ne8 paszen 1, Tema Ne2 paspmen 4, tema Ne2 pasgen 5, Tema N3
paszen 5).

Jlexuponno-ceMiHapekasi cuctema obydeHus (TpaMLHOHHBIE JICKIMOHHBIE H J1af0paToOpHbIE
3aHATHSA) C UCTIOJBb30BAHIEM MPESAMETOB My3€s JIEKIIHOHHBIX AEMOHCTPAIMH M yCTPOHCTB (HYH3UIECKOTO
IpPaKTHKyMa. ‘

[Tpumerenne My/IbTHMEMA TEXHONOTHH: MPOBEACHHE NEKIMOHHEIX M NPAKTHIECKHX 3AHATHH C
HCTIOJIb30BAHUCM  KOMIBIOTEPHBIX TIPE3CHTALMWM, [NEMOHCTPALIMOHHBIX BHIEOPOIHMKOB ¢ ITOMOLIBIO
KOMIBIOTEPHOTO npoekropa, 9BM u Teneskpana.

HH(opManioHH0-KOMMYHHKALMOHHBIE TEXHONOTME U1 MOHHTOPHHIA, KOHTPOJIA M OIIZHKH
TeKyIel yueGHON AeATENBHOCTH CTYNEHTOB (MHTEPHET, SKype, yueGHO-MeToaMueckmit koMmieke Bal'Y
Ha matpopme Moodle u np.).

JIeKIHOHHbIC ¥ NIPAKTHIECKHE 3AHATHS KaK HayHHbIC KOH(EPEHIIM 110 pesylIbTaTaM  I0KJIA0B
CTyJEHTOB. 1
|

6. OHEHOUHBIE CPENCTBA NI TEKYIIEIO KOHTPOJSI YCIIEBAEMOCTH,
MMPOMEXYTOYHOW ATTECTAIIMMA II0 WUTOIrAM OCBOEHUS JUCIHUAITINHBL U
YYEBHO-METOIUYECKOE OBECHIEYTEHHE CAMOCTOHTEJ][BHOI?[ PABOTHBI
CTYJAEHTOB -

Texymmii KOHTPOIB yeneBaeMocTn
BOIIPOCBHI JUIA ITIPOBEAEHUSI PEUTHHI-KOHTPOJIS
1 cemecTp
Peiimunz-xonmpons Nol ‘

1. Mexannueckoe ABWXeHHE KakK Hpocteiimas (opMa ABwieHus Marepud. CHCTeMa OTCYUETA.
[Mpunuyn otHocuTensHocTH [anues. Ipeobpasosanus Tamires! Panryc-Bekrop.

2. Marepuanphas Touka (yactuua). Tpaekropus. Panuyc KpHBH3HBI Tpaekropuu. JlnaeitHas
CKOpPOCTh M JTHHelHOe yckopeHue, [TocTynaTebHOE BHIKEHHE TBEPHOTO TENA.

3. TawreHmuagbHOE U HOPMAJIBHOE YCKOPEHHS. CB5{3F» MEXKAY JIMHEHHBIMH W  YTJIOBHIMH
KHHEMATHYECKUMU BEJIMUMHAMH.

4. Ileperiii 3ax0H HpI0TOHA U OHATHE HHEPLMATTBHOM CHCTEMBI OTCYETA. Bropoii 3axon Hetorona n
MOHATHE CWJIBI, MAacCHl W HMITy;bca. YpasHeHue apwikenus. Tperwii 3akod HeioToHa W mpemensi ero
NPUMEHUMOCTH.

5. HeuHepupansHble cuCTeMbl OTcueTa. AGCOMIOTHBIE H OTHOCHTENbHBIE CKOPOCTH M YCKOpEHHe.
CHJIBl HHEpPLIUH.

6. Cuctema MaTepuaIbHEIX TodeK. LIEHTp uuHepuuu (uentp macc). Teopema O ABIKEHHH IEHTPA
UHEPLVH.

7. [lonaTne abCOMIOTHO TBEPAOTO Tela. MOMEHT HHEPLIH TENA.

8. Teopema LTeiinepa.

9. MomenT cwibl. MOMEHT HMIynbca. YpapHEeHHe MOMEHTOB. YpaBHEHHE BpallaTe/bHOrO
JBHKEHHS TBEPIOTO TEJIa OTHOCUTENIFHO HENOABHIKHOH OCH.

10. I'mpockomuueckuii a¢pdexr. CBoGOIHbBIE OCH.

11. 3aK0oH COXpaHEHHs HUMITYJIbCA U TpeTHH 3akoH HpioToHa.

12. 3axoH coxpaHeHHs MOMEHTA UMITYJIbCA.

13. PaGoTa v 5HEprus B MEXaHHKe, DHEPIHs KHHETHYEeCKas U MOTEHIUATEHASL.

14. TTorsre cryoBoro moist. CBsi3b MEXITY MOTEHUMANBHON SHEpryeil 1 CIUIOH.

15. 3akoH coxpaHeHHs: MEXaHUUECKOU SHEPIHH.

16. KoncepsaTHBHEIE M HEKOHCEPBATHRHBIC CHIlbl. KOHCEPBATUBHAS M IMCCUNIATUBHAS CHCTEME.

17. 3agayn MEXaHUKH KUIKOCTEM H ra3os.

18. YpaBuenue HepaspeiBHOCTH. Y paBHeHHE BepHyJLn.
Peiimunz-xonmpons No2

1. Tlonartue wneanbHOrO rasa. MONEKyIIPHO-KMHETHYECKOE —TOJIKOBAHUE —TEMIIEPATYPHL.
Makpockonuueckue napamMeTpbl CHCTEMEI.

2. BHYTpeHHss 3HeprHs HAICANbHOTO Ta3a. Yuco crenereii cBo6oas1. 3aKOH paBHOPACIIPeIeIeHIs
SHEPTHH. !

3. MlaBnenve raza ¢ TOYKH 3PEHHS MOJICKY/APHO-KMHETUIECKOH Teopuu. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOM TEOPHH.



4. YpasHenue COCTOSHMA HAeANBHOTO rasa (ypasnenue Knanelipona — Menaeneepa).
5. JliHaMHM4eckHe W CTaTHCTHYECKHE 3a1<011&10MepHocm B (u3uke. CTATUCTHUECKHH MeETOZ,
HCCIeJOBAHUSA CHCTEMBI. [IoHATHE 0 QYHKIMHU pacrpeneneHusl.
6. ®azosoe npoctpaucTo. Mazosas Touka, (asosas sueiika. CTaTHCTHIECKOE YCPENHEHHe,
7. Pacnipenenenue Maxcsemna. CpeHie CKOPOCTH MOJIEKYI.
8. Bapometpuueckas Gopmyna. Paciipenenenue bonsumana.
9. Pacnpenenenue Makcsenia — boisumana.
Peiamunz-xonmpons No3
10. Ypasnenue Ban-nep-Baansca. HzorepMsl peanbHbIX razos.
11. MetacrabuisHoe cocrosaue. Kpuruueckoe cocTosHue.
12. BHyTpeHH:As S5HEeprus peaibHOro rasa,
13. XapakrepucTuka JKUIKOro cocTosiHug. bawknuii mopsox.
14. IlosepxHocTHOE HaTsDKeHWe. CHIbI, BOSHUKAIOUIWE HA KPUBOH MOBEPXHOCTH IKHAKOCTH.
®opmyna Jlannaca. CMauMBaHUE W KAHIUTIPHBIE SIBJACHMS.
15. Ilonstie cTonKHOBEHUS. YTIPYroe M HEYNPYroe CTOJIKHOBEHNS.
16. TlpunensHoe paccrosnue. DddekTuBHOE ceveHue paccesHus. CpeiHss MHA CBOGOIHOTO
npoGera.
17. OcHoBHbIE TePMOAUHAMMYECKHE TIOHATHS: BHYTPEHHss SHeprus, paboTa, TemnoTa. YpaBHeHHE
IIEPBOr0 Ha4yala TEPMOIUHAMHKH. ‘
18. 3aBHCHMOCTE TEMIOEMKOCTH WACATILHOTO ra3a OT BHAa Ipoliecca. PaboTa, copepiiaeMad razoM
MpH H30IpoIIeccaXx.
19. Annabaruygeckuii mporecc.
20. O6parumele 1 HeobpaTuMBIe mporiecchl. Kpyrosoit npotiece (uui).
21. Iukn Kapso u ero KIIJI ans uieansHOro rasa.
22. TpuHUHI ASHCTBHS TEMIIOBOTO ABHIATENs U XOJIOMIBHOK MALINHEL
23. OHTponua. 3aKOH BO3pacTaHUs SHTPOIHH. i
2 cemecTp

Peimunz-konmpony Nol
1. 3akon Kynona. HanpsskeHHOCTD 2J1€KTPOCTATHUECKOrO moutst. [IOHATHE 3JIEeKTPOCTATHYECKOTO
noJst. IIpHHIMIT cyneprno3uLIuy IIeKTPHUSCKUX TIOJIEH.
2. Iotok HanpsprerHOCTH. Teopema I'aycca s 571€KTPOCTATHYECKOTO TI07IA B BAKYYME.
3. Ilpumenenue Teopemsl ['aycca o pacuera nosei.
4. Pabora cun 31eKTPOCTATHYECKOro MO, L{MpKyISIps HATIPSIKEHHOCTH JIEKTPOCTATHYECKOTO
THOJAL.
S. Torenuman. PasnocTs moTeHuuanoB. CBsizb MEXAy ITOTCHUMAIOM M HANPSHKSHHOCTBIO
3NEKTPOCTATUYECKOT'O TOJIA.
6. CeoboaHbIe U CBA3aHHBIC 3apsjbl B BelecTse. THUIBI AMIeKTPHKOB. MOHHAS, 2)IeKTPOHHAS U
OpPHEHTALMOHHAS MOJIAPU3ALTH.
7. DNEKTPOEMKOCTD YEIMHEHHOTO POBOIHUKA, CHCTEMBI IPOBOXHHKOE M KOHAEHCATOPA.
8. DOHeprus 3apsKEHHBIX YEJHHEHHOTO TPOBOJHHUKA, CHCTEMBI NPOBOAHHKOB M KOHIEHCATOPA.
Omneprusd snektpuyeckoro nons. O6peMHas MIOTHOCTh SHEPTHH JIEKTPHYECKOTO NOJIA.
9. XapaKTepHCTHKH 3JIEKTPHYECKOTO 110JI1 U YCIIOBHS €T0 CYIIECTBOBAHUSA. Pa3HOCTE NOTEHIUAIOB,
JNEKTPOABIDKYIAs CHIIA, HANIPSHKEHHE.
10. 3akon Ammnepa. MarnutHas uHiykuus. 3akon Buo — Casapa. IloHsTHE MarHMTHOIO MO,
Ilpuxnmn cynepno3uiuy MarHUTHBIX TMoJieid. MarHuTHEI MOMEHT.
11. MarHuTHO® 10Jie NPAMOIHHCHHOrO H KPyroBOro TOKOB.
12. JIBroKkeHHe 3apsOKCHHBIX YACTHIL B BJIEKTPUYECKUX U MATHHTHBIX [OJIAX.
13. 3akoH DOJIHOrO TOKA A MArHUTHOTO NOJIA B BemlecTBe. HanmpspkeHHOCTh MATHWTHOTC TTOJISL.
MarnuTtHas NpoHULIaeMOCTb cpenbl. MHIYKIIUsS MarduTHOrO TOJIs B BELIECTBE.
14. Oneir ®apagea. Marautasid norok. OJC naaykupnl OCHOBHOM 3aKOH 3JIEKTPOMATHHTHOM
unyxupd. pasuno Jledna.
15. CamouHayKkuus ¥ B3aUMOMHAYKIMA. MHOYKTHBHOCTL H B3aMMHasd WHOYKTHBHOCTH. Toku
pa3MBIKaHUA U 3aMbIKaHHU.
Peiamunz-konmponp Ne2
1. CobGonHble M BBIHYXICHHBIC KOMeOaHUs. ['apMOHMYECKHEe MEXaHH4YEeCKMe KOIeOaHHd M HX

XapaKTCpUCTHKH.



2. DOueprua rapMOHMYECKHX MEXaHHYeCKHX KojeGanuif. [loHsaTHe O TAPMOHHYECKOM U
AHTAPMOHHUYECKOM OCLIJLIATOPE. |
3. Cnorkenne OIMHAKOBO HATPABJIEHHLIX FAPMOHHUECKHX KOJEOaHMit. Brenus.
4. Cnioxerue B3aMMHO MEPIICHANKYJIAPHBIX FaPMOHHUECKUX KOJIEGAHMA. @uryper JTuccaxy.
5. 3aryxaroue Mexanuueckue KoneGanus. Yactora, kosdduumeHT saTyxanus, JiorapepMugeCKuii
JEKPEMEHT 3aTyXaHU MEXaHHYCCKUX KOJIe0aHu. |
6. BeHy)XHeHHBIE MeXaHHUYECKHE KOJeOaHuUs. AMIIﬁ:HTyna M ¢azsa TpU BHIHYKIEHHBIX
MEXaHUYECKHX KONTeOaHHsX. |
7. Mexanu4eckuii pesoHaHc. PesonascHbie kpubbie. COOTHOILIEHHS Mexay hasaMH BbIHYKIAFOLLECH
CHJIBI ¥ CKOPOCTH IIPY MEXAHUYECKOM PE30HAHCE. !
8. MexaHu3M o0pa3oBaHMs MEXaHMYECKHX BOJIH B ynpyroi cpexe. IIpogonbHbe u ronepevHsIe
BOMHBL BosiHOBOE ypaBHEHHE U ero pemenne. [apMOHHYECKHE BOJHBI ¥ MX XapaKTePUCTHKH.
9. ®asoBas CKOPOCTL M IUCTIEPCHS BOJH. BOHOBO# maken u rpynmosas ckopocTs.
10. TTonsTue o korepenTHOCTH. MHTepdeperimsa Bonu. CTogHue BOTHbL
11. KonebatensHslii kouTyp. 'apMoHH4ecKHe BIIEKTPOMArHUTHBIC KOJIEOAHMS U UX XaPaKTePHCTAKH.
12.  3aryxaomue onexTpomarmuTHble KoneGamus. YacTora, koadduipeHT 3aTyXaHud,
JorapupMHUUECKHit IEKPEMEHT 3aTyXaHHs 3IEKTPOMArHHTHBIX Koi]iefiaHHﬁ. JobpotHOCTS KONTeGarenLHOro
KOHTYpa. !
13.  BblHyXKIeHHbIE dNeKTpOMArHUTHEIE KoneGamus. AMmmuaryga M (asa  BHIHYKIEHHBIX
3NIEKTPOMArHUTHBIX KOJIeOaHHid. |
14. ®apazeeBckast ¥ MaKCBEJUIOBCKAS TPAKTOBKH SBICHHS 3NEKTPOMATHHTHOM WMHIYKIMH. TOK
CMEILICHH.
15. Cucrema ypasuennit MakcBemia. DIeKTpOMarHuTHOE ToJe,
16. BonnoBoe ypaBHeHHE Ui 5JEKTPOMATHMTHOTO MONS M €ro  PeliCHHE, CropocTts
pacnpocTpaHendd 37IeKTPOMarHuTHBIX BOMIH B Cpejax.
17. OcHOBHBIE CBOHCTBA HIEKTPOMATHHWTHBIX BOJIH. OHeprus U MOTOK 3HEPTHH HEKTPOMATHHTHBIX
BosiH. Bektop IMolinTrHra, IMImyJise 3/1€KTpOMArHMTHOTO OIS, |
Peimunz-xoumpons Ne3 1
1. OnexrpomarnuTras npupopa csera. IpuHumn [ojirenca. 3akoHb! OTPAOKEHHS U NPEIOMICHHAS.
AGCOMOTHBLA M OTHOCHTENBHBIH MOKa3aTenu npenominenus. [lonHoe BHyTpentee oTpakeHne. CBETOBO/EL.
2. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpemeHHAs koreperTHOCTh, Bpems u
IUIMHA KOTEePEeHTHOCTH.
3. Omrrryeckast unHa mytu. OnTryeckas pasHocTs Xoza. Pacuer unTepdepeHIMoHHOM KapTHHE OT
JBYX KOT€PEHTHBIX HCTOUHHKOB.
4. ITonockl paBHOH TOJIIMHBI U PABHOTO HAKIIOHA.
5. [IpocTpancTBeHHAsS KOTePEHTHOCTH. Pamuyc KorepeHTHOCTH.
6. Ilpunuwun [oiirenca — ®perens. Meton 3on @perens. [IpavMonuHERHOE PaCcTPOCTPAHEHNE
ceera. Jludpakuus OpeHesns Ha KPYTIOM OTBEPCTHM U JIHCKE. ‘
7. Mudppaxums Opaynrodepa or GeCKOHSUHO ATUHHOMN TPAMOM ILETH.
8. Mudpakuus Opaynrodepa Ha onHOMEPHOMH INPPAKIMOHHOM pelueTke.

IIpomesxkyToHAN ATTECTALHUA II0 HTOraM OCBOCHHS JHCHHIUIMHBI (3K3aMeH)
Bonpocsn k 3x3ameny ( 1 cemectp)

1. Mexanuyeckoe ABWXEHHE Kak mpocTeiimnas dopma nsmwkends Mmartepun. CHCTeMa OTCUCTA.
Hpunnun otHocutensHocTr Fanunes. IpeoGpasosanns [anmnes. Pauyc-sexTop.

2. Marepuanbnas Touka (yactuua). Tpaextopus. Paamyc kpuBH3HLI TpaekTopud. JImmeiinas
CKOpPOCTSH M JIMHEHHOe yckopenne. IlocTynarenbHoe ABMKEHHE TBEPAOTO Teja.

3. TamreHumaibHOE W HOPMANBHOE YCKOPEHM. CB}I:;Lf MEXAy JHHEHHBIMH W YIJIOBBIMH
KHHEMaTHYECKUMH BETMIHHAMM, |

4. Tepsorii 3akoH HErOTOHA M MOHATHE HHEPLHAILHON crucTeMel oTcueTa. Bropoit 3akon Herotosa 1
MOHATHE CHUJIBI, MACCHl W WMIIyJIbCa. YpaBHEeHHe ABMikeHus. TpeTtuil 3axon HbioToHa M mpenenst ero
MPUMEHUMOCTH. :

5. HeunepuuanbHble CuCTeMbl OTCHeTa. AGCOMIOTHBIE H OTHOCHUTENLHBIE CKOPOCTE M YCKOPEHHE.
Cunb! HHEpITHH.

6. Cucrema MatepuanbHeX Touek. LieHTp unepuyun (ueHrp macc). TeopeMa o JBHXGHHM DEHTpa
HHEPITUH,



7. IlonsTre abCoONMOTHO TBEPAOTO Tela. MoMeHT w:epunu Tena.
8. Teopema llreitnepa.
9. MomeHT cunel. MoMeHT wuMMynbca. YpaBHeHHe MOMeHTOB YpaBHeHHE BpaulaTeNsHOro
JBIDKCHMS TBEPAOIC TENA OTHOCUTENEHO HENOABIIKHOMN OCH. |
10. 3aKoH coXpaHEHHS UMITYJIbCA U TPeTHii 3aKoH HbloToHa.
11. 3akoH coXpaHEHHSI MOMEHTA MUMITYJIBCA.
12. Pabota u 5HEprus B MexaHuKe. DHEprus KUHETHHECKas H NTOTeHIHAIbHAS,
13. YpasHenue HepaspeiBHocTH. YpaeHeHue Bepryim.
14. Ilonstne wpeanbHOro rasa. MoNeKynSpHO-KMHETHUECKOE TOJIKOBAHHE TeMIlepaTypehl.
Maxpockonnueckue napaMeTpbl CHCTEMEL. }
15. BuyTpeHnss 3Heprus uaeansHoro rasa. Yucno CTeneHeIfét cB06ObI. 3aKOH paBHOpPACIIPEACTICHHS
SHEPrHH. 1
16. JlaBnenue rasa ¢ TOUKH 3PCHHS MOJEKYJISAPHO- KHHCTH‘IGCKOI/I Teopud. OCHOBHOE ypanHEHHE
MOJIEKYJIIPHO-KMHETHYESCKOM TCOPHH.
17. YpasHenne coCTOSHUA HAEATIBHOrO ra3a (ypasHeHue KJIdHerOHa — Mennenecsa).
18. [lnHamMuueckne W CTaTUCTHYECKHUE 3aKOHOMEPHOCTH B (u3nke. CTATHCTHYECKHH METOA
uccnenosanus cucteMsl. [lonarue o dyHkupu pacnpenenenus.
19. Pacnpenenenne Makcsenna. CpeHie CKOPOCTH MOJIEKYJI.
20. bapomeTpuueckas dpopmyia. Pacnipenenenue bonsumana.
21. Ypasuenne Ban-nep-Baanbca. U30TepMBI peasibHBIX ra3oB.
OcHOBHbBIC TEPMOAMHAMHMYECKUE MOHATHA: BHYTPCHHSS JHeprus, paGoTa, TeIuioTa. YpaRHEHHe
NEePBOro Havajia TePMOAUHAMHUKH. i
22. 3aBMCHMOCTD TEIUIOEMKOCTH HEAIbHOIO ra3a oT BUAA Hpouecca Pa6ota, coBepuiaemas razom
IIPU K30TIPOLIECCaX. :
23. AnnaGaruueckuii mporecc.
24. O6parumble 1 HeoOpaTumMeie nponeccesl. Kpyrosoii TPOLIeCC (LMKIL).
25. Huxn Kapro u ero KITJ{ muisa vaeanbHoro rasa.
26. TIpuHuwIT NeHCTBHA TEMIOBOTO BUIaTelIs ¥ XONOAMIBHOM MALUHHBL.

Bonpocsl k 3x3ameny ( 2 cemectp)

I. 3akon Kysnona. HampssxeHHOCT aiextpocTaTiieckoro mous. IToHATHE 37eKTPOCTATHIGCKOTO
nond. [ IpuAnyn cynepno3vuny 3NeKTPUIecKHx Moje.

2. Tlorok HanpsoxeHHocTH. Teopema Iaycca s aleKTPOCTATHYECKOTO TOJIS B BAKYYME,

3. IIpumenenue Teopemsl [aycca s pacyera nonei.

4. Pabora cuJ 3MEKTPOCTATHYECKOro moisi. L{MpKymsauus HANPSKEHHOCTH SIeKTPOCTATHICCKOTO
[OJIA. ‘

5. Tlotenuman. PasHocte mnoreHumanoB. CBsze MexAy! MOTCHIMAIOM W  HANPSKEHHOCTHIO
SNIEKTPOCTATHYECKOTO TOJIS.

6. CsoGomHble W CBA3aHHBIC 3apAfbl B BewjecTse. THIBI AVdAeKTpHKOB. MOHHAS, 3MEKTPOHHAS U
OpPHEHTALMOHHAS TTOJIAPH3ALIHH. |

7. llomapuzosanHOCTh. JlManeKTpudeckas BOCIPUHMYHBOCTH BEIIECTBA M €€ 3aBHCHMOCTL OT
TeMITePaTyphl.

8. Teopema Taycca mis ONEKTPHYECKOrO MONA B JAMINEKTPUKE. OJNEKTPHYECKOE CMELICHHE.
JluoneKTpudecKkas NPOHHIAEMOCTb  Cpefibl.  HanpMkKeHHOCTH  9NEKIPHYECKOro Momsi B
IUBJIEKTPHKE.

9. Pacnpenenenre 3apsAoB B MPOBOAHMKE. DNEKTPOCTATHUSCKOE I10JI€ BHYTPU H CHAPYXKH
MPOBOAHHUKA. DJIEKTPOCTATHYCCKAS 3AIHTA. ‘

10. D51ekTPOEMKOCTE YEAMHEHHOT'O IIPOBOJHUKA, CHCTEMbI IIPOBOAHUKOB U KOHIEHCATOPA.

11. Oneprus 3apsKCHHBIX YEAHHEHHOIO NPOBOJHMKA, CHCTEMBI MPOBOJHMKOB U KOHZAEHCATCPA.
OHeprus aneKTpHYeckoro nosst. O6LemMHas MIOTHOCT SHEPTUH HIKTPHUECKOTO TTOJIA.

12. XapakTepHCTHKH 3MEKTPHYECKOTr0 MO B YCIOBKS €ro CylIeCTBOBaHus. PA3HOCTE NOTEAIMANOB,
SIIEKTPOABIIKYILAS CHIIA, HATIPAXKESHHE.

13. Knaccudeckas 51EKTPOHHAA TEOPHS JJIEKTPOIPOBOAHMOCTH METAJUIOB U €€ HEAOCTATOYHOCTS.

14. 3akon Amnepa. MarnutHas uHOykuus. 3akon buo — Capapa. IToHATHE MArHMTHOrO MOJA.
[TpyHUMN CyNepro3HIMU MarHUTHBIX TT0JIeH. MarHuTHBIH MOMEHT.

15. MaruutHoe nosie NpsMONUHEHHOTO W KPYTOBOro TOKOB.



®

16.
17.
18.
19.
20.

21.
22.

23.
24
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

Iupkynauus BeKTOpa MarHUTHOH MHIYKLMH. 3aKOH HOJIHOrO TOKa. MarHUTHOE Mole ITHHHOTO
COJIGHOH /1A K TOPOHA. w

MarnurHoe B3auMOIelCTBHE TOKOB 1 em/nHHu}a CHJTBI T01<§a - ammep.

JBIXEHHUE 3apsSIKEHHBIX YacTHI] B SMEKTPUYECKHX ¥ MArHUTHBIX MTOJIAX.

Omneir @apanes. Maruutusiid notok. 3JIC maaykuouu. OCHOBHOM 3aKOH 3MEKTPOMArHHTHORM
uaaykuyn. [Ipasuno Jlenna.

CaMOMHIYKIIMST W B3aUMOWHIYKIIUS. Hunymnsﬂocm U B3aMMHad MHIYKTMBHOCTb. TOKH
pa3MBIKAaHHS U 3aMBIKAHHS. ‘

OHeprus MarHuTHOro nosist. OGbeMHas MIOTHOCTH SHEPrHH MATHHTHOTO TOJIS.

CBoGonHbIE M BBIHY)XIEHHbIE KoOMeOaHus. I| apMOHquc,Kue MEXaHHJeCKHe Koyebanus v ux
XapaKTePUCTHKH.

OHEprds TapMOHMYECKAX MEXAHWYECKHX | I(OJ'Ie6aHI/I]/I [Monsarne © rapMoOHMYECKOM H
aHrapMOHHYECKOM OCLIMIIIATOpE.

CrnoxxeHure OIMHAKOBO HANPABICHHBIX rAPMOHUYECKHX KosieGannii. Bruenus.

Crnoxenre B3aUMHO NEPIIEHAUKY A PHBIX rapMoHuyecknx konmebanuit. durypsr Jinccaxy.
3aryxarolmue MexaHu4eckue konebanus. Yacrora, Koatb(bnunem 3aTyXaHHs, JorapudmMmaecKuin
JICKPEMEHT 3aTyXaHHUs MEXaHWYECKHMX KoJieGaHuii.

Broinysk neHHbIE MEXaHWYECKUE KOIeOaHus. AMIINTY A X (ba,sa IIPH BBIHYKICHHBIX MEXaHHIECKUX
KoJle0aHUsIX.

Mexanudeckuii pe3oHaHc. PezoHaHCHBIE KPUBBIE, COOTHom[eHI/m MexKAy (a3aMH BEIHYKIAIOUICH
CHJIBI M CKOPOCTH IIPH MEXaHHUYECKOM PE30HaHCe.

Mexanusm o0pa3oBaHMs MEXaHHYECKHX BOJH B ynpyron cpene. [IpononbHele U nomepedHble
BOJIHBL. BOJIHOBOE ypaBHEHUe U €T0 peleHHe. TapMOHqu CKHE BOJIHBI U X XapaKTePHCTHUKH.
KonebarenbHslii koHTYp. ["apMoHHUeckue 3NEeKTPOMArHHTHAIC KoneOaHus M UX XaPAKTePHCTHKH.
3aTyxalollde  BNEKTPOMarHMTHEIE — koneGamms.  Uactora, KO3QOUIUEHT  3aTyXaHus,
TIOrapH()MHUYECKHH JEKPEMEHT 3aTyXaHHS OJIEKTPOMATHMTHBIX Kojebauumid. Jlo6poTHOCTH
KosebaTebHOro KOHTYpa. |

BoiHyXJieHHbIE  3JIEKTPOMATHUTHbIE — KoNeGaHms. AMHJ'J[I’I’][’}’I[HL H ¢as3al BoIHYKIEHHBIX
9JIEKTPOMAarHUTHBIX KOJeOaHuii.

dapazeeBckas M MAaKCBEJUIOBCKAs TPAKTOBKM SIBICHMS 3JIEKTPOMATHUTHOW MHAYKLMH. Tok
CMeILIeHH. |

Cucrema ypaBHeHul MakcBeia. SNeKTpOMarHuTHOE TIofe.

OnextpoMarauTHas npuposa csera. [Ipunnun I'olirenca. 3akoHB! OTpaXKEHM:A M TPSTOMIICHHUS.
AGCOMIOTHBIA M OTHOCHTENBHBINA roKasare/id npenomieHus. [lonHoe BHYTpeHHee OTpakeHHe.
Ceetoroapl.

KorepeHTHOCTE U MOHOXPOMATHYHOCTH CBETOBEIX BOMH. BpemeHHAs korepeHTHOCTh. Bpems u
JJIAHA KOTePEHTHOCTH.

Ontuueckas anuxa myta. OnTudeckas pasHocTh Xoza. Pacuer HHTEpHEPeHIMOHHON KapTHHEL OT
JBYX KOT€PEHTHBIX UCTOMHHUKOB.

[Monockl paBHOI TONLLKMHBI M PABHOI'O HAKJIOHA.

Hudpaxuus Opaynrodepa Ha ofHOMEPHOH NUPPAKIIHOHHOH peLieTKe.

EcrectBennslii u nonapusosanHbli ceeT. [lomapuzauus rnpu oTpaKeHHH M MPETOMISHIN. 3aKOH
Bbprocrepa.

[Monsgpusanus npu ABOHHOM JiydenpenomieHud. OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN JIy4H.
Onrtudeckas ock kpucraiia. Ilongpuzaunonnsie npuamMel.) 3akod Manmoca.

CAMOCTOSATEJBHAS PABOTA CTYAEHTOB

\
pa60Ta C JICKIHMOHHBIM MATCPHAJIOM KakK Mo KOHCHeKTclM JIUTCPATYpPC, TaK H WICKTPOHHBLIM

HCTOYHHKOM MH(pOpMaLH{ i

BBIIIOJTHEHHE AOMALIHETO 3ajaHHs U TTOATOTOBKA K peI/ITI/IHF-KOHTpo.IH{M
BBINIOJIHEHHE pacueTHO-Tpaduueckux pabor:
1 cemecTp

PI'P Ne 1 Mexanuka
PI'P Ne2 Monexynsapras ¢pu3HKa ¥ TePMOIUHAMHKA

2 cemecTp

PI'P Ne3 DmexkTpoMarHeTH3M.
PT'P Ne4KomeGanus ¥ BoiaHEL. ONTHKA.



° JU151 KOHTPOJIA paboThl CTY/IEHTOB, a TAIOKe YIS CTHMY/IMPOBAHKMS CHCTEMATHUYECKOTO M3YHEHHA Kypea
(usMKM B TeYeHHe cemecTpa INPeayCMOTPEHbI PeHTUHI-KOHTPOIH. OHK MPOBOISTCS B [HCHMEHHOM

thopme

° It KOHTPOJIS 3HAHWI CTYACHTOB NMPOBOIMTCA 3K3ameH (1 1 2 ceMecTpsl)

IIpamepubie Tembl pedepaTaBHLIX padoT

2 cemecTp
@usnka — HayKa MO3HAHUS MUDA.
IpocTpancTBO M BpeMs B husmke.
YepHslie apipsl Bo BeeneHnol.
Yuenne K.O. [{uonkosckoro.

.Lh-bb)[\)»—l

cpenax.

6. Kunetuka u TCPMOIHMHaAMHKa OMOJIOTHYECKHX IIpOLCCCOoB.
|

7. Tlopsanok u 6ecrnopsfok B Mupe OONBIINX MONEKYTL,
8. OkcnepuMeHTaIbHbIE HCCIISIOBAHMS ICKTPOMArHUTH

4acToT.
9. IllapoBast MOJTHUS U €€ MPHPOAA.
10. MarauTtHoe none 3eMiH.
11. Moumnnus u e€ npuposa.
12.  DneKTpHUECTBO B KUBHIX OpPTaHH3MaxX.
13. 3BnekrpuyectBo B atMochepe.

14. JlazepHO-UHAYIMPOBAHHbIC THAPOIUHAMUYECKHE BOJIHEI.
15. ®usnyeckue METOABI PErHCTPALUM 3eMIICTPACSHUIA.

16. IlpumeneHue ynpTpa3Byka B MHTPOCKOIIHH.
17. buorpadus A.C. ITonosa.

18. BONOKOHHO-ONTHUYECKHE THPOCKOIBI.

19. Comnue.

20. Kocmonorunyeckoe KpacHOe CMEICHHE.

Monenuposanue nporecca pacpocTpaHeHHs yAApHOM BOJHBI NPU B3PHIBAX B Pas/MUHBIX
|

Oro noJig 3eMITH B O0JIACTH CBEPXHHUIKUX

Crmmcok MoxkeT ObITh 3HAYUTENBHO paciiupeH. Temy pedepara CTYAEHTHI COIJIACYIOT C

npenoaaBaTe/IcM.

@0 OLEHOYHBIX CPECTB 1A IIPOBEACHHS aTT¢CTALMH YPOBHS CHOPMHPOBAHHOCTH KOMIETEHIIUIA

o6yqa10mnxc>1 II0 JUCHHUIIIHHE O(bopMJ'IﬂeT(.‘«ﬂ OTACIIbHBIM ,Z(OKYMéﬂ'l‘OM.

7. VYEEHO-METOAUYECKOE ! MH®OPMAIIMOHHOE OBECHEYEHNE,
JTACIAILIAHEI ®U3AKA

7.1. Knuroo0ecne4yeHHOCTEL

HamMeHoBaHue TUTEPATYPhI: aBTOP, Ha3BaHUE, BUJ H3JaHU, T'on KHUI'OOBECITEYEHHOCTD
HA3ATENBECTBO H3JaHH K =
Iy ONUYECTBO Hemmaue B
! 3K3eMIUIIPOB 3NIeKTPOHHOM
! H3HaHul B SubimoTexe
6udnuortexe Bal'Y B Bal'y
i COOTBETCTBHUM C
‘ oIroc BO
1 2 3 4
CcHOBHasA nuTeparypa
1. KysneuoB, Apremuii AprembeBHu. O®uuka: MexaHuka. http://e.lib.vlsu.
Monekynapras — GU3HKA.  DJIEKTPUMECTBO M MAarHeTH3M. ru:80/handle/12
DnexTpoMarHuTHele koaeGanua 1 BoHbL. OnTHKa : yaeOHoe rocobue 3456789/3211
/ A. A. Ky3nenos ; BiagmMupckuit rocyIapCTBEHHBIH YHABEPCUTET
nMend Amnekcanmgpa ['puropseBrmua u Hwuxomas I'puropeeBuya
Cronerospix (Bal'V) .— W3gn. 2-e, ucnp. u gon. — Brnanumup :
Bnagumupckuii rocyaapcTBEHHBIN YHUBEPCHTET UMEHH Anekcanznpa | 2013
I'puropbepnya u Hukonas IpuropbeBuua Crosnerossix (Bnl'Y), 2013
— 160 c. : mn1. — Hmeercs 3neKTpoHHAS Bepcus — bubamorp.: c.
155-156. ISBN 978-5-9984-0337-8.




2. Kymuui, Anexcauap AsexceeBny. Ou3umka : MeTONMUECKHE
YKa3aHHA K TCOPETHIECKOMY MaTepHay, NPAKTHUSCKAM 3aHATHAM H
3a[IaHUAM, TECTaM, KOMILIEKCY JabopaTopHbIX paGoT I CTYAEHTOB
AUCTaHIMOHHOM (opMEI 00ydenus / A. A, Kymuw, JI. B. I'pyrckas ;
BnapuMupckmit rocy 1apcTBEHHBIN YHUBEPCHTET UMEHU Anekcanapa
I'puropsesyua u Hukonas I'puropseBmua CTONETOBBIX (Bal'y),
Kadenpa oGuweit n npuitagsoii ¢pusukn ; nox pen. A. A. Kynnima .—
Biiagemup : Bnagumupckuii rocy1apcTBEHHBIH yHUBEPCHTET HMEHN
Anexcannpa I'puropresida u Hukonas I'puropsesrda CToneToBsIX
(Bal'Y), 2013 .— 214 c. : m1., Tabn. — UmMeeTcs 3neKTPOHHAs Bepcus
.— bubnuorp.: ¢. 211-212,

2013

http://e lib.visu.
ru:80/handle/12
3456739/2624

3. Du3KKa : METOAMYECKHE YKa3aHHs IS MOATOTORKH CTYIEHTOB K
TecTHposaHmo / A. @. TankwH [u zp.] ; Bragummpckuii
FOCYIapCTBEHHBIH YHUBEPCUTET MMEHH AJlekcaHapa I puropsesyya u
Huxonas I'puropsesuua Cronmetosrix (Bal'V), Kabeapa obueii u
npuknagHoit  ¢msukH  .—  BuaguMup BnaguMmupckii
TOCYIapCTBEHHBIM YHHBEPCUTET UMEHH ANekcaHapa I puropseBuya 1
Hukonas I'puropsesuua Cronerossix (Bal'V), 2013 .— 243 ¢, : un.
— HMmeercs anexTponHas Bepews .— BuGnuorp.: ¢. 242.

2013

http://e.lib.vIsu.
ru:80/handle/12
3456789/3390

4. AnronoBa, M.A, ®U3HUKA. Mexannka. Monekynsphas (usmka.
Tepmonunamuka. OnextpudectBo. MarnetusM. MexaHHdeckue
konebanus ¥ BoNMHEL. BomHOBas onTuka: yueGHoe mocoGue/ |M.A.
AwntonoBa. IO.K. Kokypuna; Buagum. roc. ya-T mm. A.T. 1 HIT.
Croneroerix. — Bragumup: Uzna-so Bal'Y, 2017 ISBN 978-5-9984-
0776-5

2017

250

JononnuTensHas mutep

aTypa

1. Fankun, Apkannii ®epopoeny. Jlekiuy mo Qusmke : B 4 4.
[yaebHOe mocobue] / A. @. Tankua Bnagumupckuii
roCynapcTBeHHbI  yHmBepcurer (Bnl'Y) .—  Bnamumup

Brnanumupckuii rocynapcteHHEIN yauBepcuteT (Bal'Y), 2004-2007.

2004 -
2007

http://e.lib.visu.
ru:80/handle/12
3456789/469

2. Yepros A.T'. Bagaunuk o dusuke: YuebHoe MOCOGHE JI BTY30B
/ A.T. Yeptos, A. A, BopoGbes. — 8-¢ u3n., nepepab. U mom. — M. :
PuzMamiaT, 2007. — 640 c. : wi., Tabn. — ISBN 5-94052-098-7.

2&07
\

3. Imutpunena, Enena Banepnesna. VueGHoe mocobue 110 puzmke :
Mexanuka / E. B. Ouurpresa, B. C. Ilnemusies ; Brnagumupckuii
rocynapcTBeHHbI  yHuBepcuter (Bal'Y) .—  Buaaumup

Bnagumupceknit rocymapcreeHHbiit yuusepcurer (Bal'y), 200? =

143 c. : 1., Tabn. — HmeeTcs aneKTpoHHas Bepcus .— Bubmmorp.: c.
143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.vlsu.
ru:80/handle/12
3456789/1304

4. Capenser M.B. Kypc o6meit ¢pusuku : yueGHoe nocobue ans
BTy30B: B 3 T. / 1. B. CaBenses. — 7-e u3n., crepeorun. — CII0.: JTans,
2007 — (Jlyymme knaccudeckue yde6Huku) (Kiaccigeckas yuebras
Jmteparypa no ¢usnke) (YueOHuku mi1 By3os. Creumanbhas

nutepatypa). — ISBN 978-5-8114-0629-6.

2007

20

8. MATEPHAJIBHO-TEXHMYECKOE OBECHEYEHUE JUCIHILIMHBI

Jlis peanusalyH AUCUMIUIMHEL (QH3MKA WUMEIOTCS CHELHalbHbIe OMEUICHHS IS MpPOBECHHS
3aHATHN JIEKUMOHHOTO THIA, 3aHATHH TNPAaKTHYECKOro THMIA,
KOHCYJIbTAlIUM, TEKYIEro KOHTPOJS M IIPOMEXKYTOYHOM ATTECTALMM, a TAIoKe TNOMELeHHs U
camocToATenbHOH pabotel. JlaGoparopHeie paGoTsl nposoasTcss B 1abOparoOpHAX MEXaHWKH M

MosekyspHon Gpusuku( 428, 429), snexrpomartetusma ( 425, 426), orruxu (422, 424).

I'PYNNoOBBIX H HHAHBHAYAIbHBIX

HepequL HCITOJIb3yCMOTI'0 JIMIICH3HONHOTO IIPOTPaMMHOI0 obecneueHus: maker Oq)HCH'le [porpaMmm

Microsoft Office, Microsoft Open Licence - 61248656
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PaGouyro mporpaMmy cocTaBui P _""x?/"/{i
npogeccop xadeapsr Oulld C ,,(/ JL.B.I'pynckasn
Penenzent
A.B. Ocumnos

/;Md/affeu\scp ﬂ Q//,/ fu\;f/ﬁﬁf,( 4

ITporpamMma paccMOTpeHa 1 omoGpeHa Ha 3aCe(aHuu Ka(be)lpm obmast i npukiagnas QUINKa
[Ipotokoa Ne 1 or 30.08.2019 roma '
3aBenyrommii Kadempoit

‘B.B. lopoxxos

PaGouas nporpamMma pacCMOTpeHa H 0J00peHa Ha 3ace/laHuu yIeOHO-METOIUUECKON KOMUCCHH

HaIpaBIICHUS
28.03.01 HaHOTEXHOJOTMH W MHKPOCHCTEMHAS TEXHUKA

ITpotokox Ne 1 ot 02.09. 2019 rona i /

IIpencenarens koMmuccHu /""::‘”—_"-?r}- C.M. Apaxensu



JUCT NEPEYTBEPK/IEHUS

PABOYEI1 IIPOT'PAMMBI JACITATIAHBI

Pabouas mporpamMma ogo6pena Ha
IIpoTokoi 3acenanus kadeapsr Ne

3aBenyromuii kadempoit

oT

YyUeOHBIH roj

roja

Pa6o4as mporpamMma o100peHa Ha
IIporoxon 3acemanus kadpenpsr No

3aBenyrommii kadeapoi

yUeOHBIH 101

PaGouas mporpamma omo6Gpena Ha
IIporoxoi 3acenanus kadeaprr No

3aBenyromuii kadeapoi

Pa6ouas mporpamma ogobpena Ha
IIporokon 3acenanus kapenpsr Ne

3aBenyromumii kahenpoi

Pabogaq nporpamma omoOpeHa Ha
IIpotoxon 3acenanus kadempsr No

3apeaytoumii kadeapoit

Pa6oyas nporpamma omoOpena Ha
ITpotokoun 3acenanus kapeapsr Ne

3aBexyromnuii Kaheapoit

oT roga
yueOHbIH rof
ot rojua
yueOHBIH rox
or roza
yueOHbIi rox
oT roja
yueOHBbIH roj
oT rojaa




