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1. Ieaun u1 32124 AMCUUILIMHBI

HeJ'II/l OCBOEHHUSI TUCHHUILINHBI «DU3HKAN»:

e OBJIaJICHUE (PYHAMEHTAJIbHBIMU 3HAHUSAMH U €CTECTBEHHOHAYYHBIMH METOJIAMU
peneHns 3a1a4 Ha OCHOBE KPUTHYECKOTO aHaJu3a CBOMCTB CHCTEM PA3JIMYHOU IMpHU-
pOJIbI;

® OBJIAJICHUE HABBIKAMU TEOPETHUKO-DKCIIEPUMEHTAIBHOIO MCCIIEIOBAHUS HATyp-
HBIX U BUPTYaJbHBIX MOJIETEH (PU3HUECKUX SIBICHHUI B MPOLECCE KOMAHIHON padOThI;

® OBJIQJICHUE 3HAHUSIMHU (UIMYECKUX TMPUHUMUIIOB pabOTbl U COBPEMEHHbBIC
TEHJICHIIUN Pa3BUTHSI U3MEPUTEIbHON TEXHUKH, UCIIOIb3YEMOW IPU PELICHUH IPU-

KIIaJHBIX 3aJa4 obecnieueHUsT 0e30IMacHBIX YCHOBI/Iﬁ Tpyaa, no;xapHoﬁ M OKOJOIrn4dc-
CKOI1 0€30ITaCHOCTH.

Ilepeyenb KOMIETEeHIINI, GOPMHUPYEMBIX B MPOLECCEe H3YUYEHNUS] TUCHUIIJINHbBI

Komnerenuuu Conepxxkanue
YK-1 CriocoOeH  OCYHIECTBISATh TMOUCK, KPUTUYECKHA aHalmu3 M CHHTE3
uHbOpMaIK, PUMEHATh CUCTEMHBIN MOAXOA ISl PEUIeHHs] MOCTaBICHHBIX
3a/1au4.
OIIK-1 Cnoco0eH yunuThIBaTh COBPEMEHHBIC TEHCHIIUN PA3BUTHSI TEXHUKH U

TEXHOJIOTHIA B 001acTH TeXHOC(HEepHOU O€30MaCHOCTH, U3MEPUTEIILHOM

U BBIYHCIIMTEIIBHOW TEXHUKH, WH(POPMAIMOHHBIX TEXHOJIOTUH MPH PEIICHUU
TUIOBBIX 3a7la4 B 001acTU MPO(EeCCHOHATBHON JAEATEIBHOCTH, CBSI3aHHOHM C
3alIMTON OKpYIKAIOIIeH cpelibl U o0ecriedeHneM 0e30IMacHOCTH YeIOBeKa.

3aua1m AU CHUITIJIMHBI «Pu3ukan:

e (hopMupoBaHHE OCHOBOIOJIATAIOIIMX TMPEACTaBICHUH O (yHAaAMEHTAIbHOM
CTPOCHHM MaTepud U (HU3UICCKUX MPUHIIMIIAX COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA;

® [IOHMMAaHUE OCHOBHBIX 3aKOHOB (DM3UKUM U TPaHUIl HUX MPUMEHHUMOCTH;
dbyHAaMEHTAIbHBIX (U3UYECKUX KOHCTAHT; (PyHIaMEHTaIbHbIX (PU3UUECKUX OIMBITOB
Y WX POJIU B PEIICHUH MPUKIIAIHBIX 3a]1a4 00eCIeueHUsl MoKapHOi 6€301aCHOCTH;

¢ (hopmupoBaHUEe NMPEACTABICHUN O 3HAYECHUU (PUBUUCCKUX TCOPHUM JJIs PEIICHUS
COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3aJ1a4 obecreueHus: O6e30macHo-
CTH 4eJIOBEKa, MOKapHOU U TexHOC(epHOit 0€30MacHOCTH.



2. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS AUCHUILIUHBI «DU3HKAY,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTATAMHU 0CBOECHUSI 00pPa30BaTeJIbHOM
NpOrpaMMbl

NuankaTopbl OCTUKEHUST KOMIIETEHIHT

I[lnanupyemble pe3yabTarbl 00y4eHUs 110
AUCHUIIMHE

YK-1.1. 3naeT npuHIUIBE cOopa, oTOOpa 1
o0o0mieHuss  wHpOpMAMM,  METOIUKH
CHUCTEMHOTO  TOAXOAa  JUIS  pEIICHUS
npodecCHOHATBHBIX 3a/1ad.

3Haer

(byHAaMeHTaJIbHbIE 3aKOHBI IPUPO/IbI, IPAHHIIBI
MPUMEHUMOCTH PU3NYECKUX TEOPHIi; CBOIICTBA
CUCTEM pa3IN4HOIN NPUPOAbI (MEXaHUYECKUE,
AJIEKTPOMAarHUTHbIE, KBAHTOBOMEXaHUUECKHE)

YmMmeer

BBIICTISITH YHIAMEHTAIIBHOE SIAPO TEXHUYECKOTO
3HAHUSI U UCTIOJIb30BaTh(DyHJaAMEHTAIBHOE 3HAHUE
B KQUECTBE OPUEHTUPOBOYHON OCHOBBI PEIICHUS
3aJ1a4 B 00JIACTH TTOXKapHOI 0€30MacHOCTH.

YK-1.2. YMeer aHanu3upoBaTh U
CHCTEMaTU3UpOBaTh Pa3HOPOIHbIE JaHHbIE,
oneHUBaTh  A(O(PEKTUBHOCTE  MPONEAYP
aHanu3a MpoOJieM M MPUHATHUS pElIeHUil B
npodeccuoHanbHOMN 1eATEeIbHOCTH.

3Haer:

OCHOBBI TEOPUH NOTPEIIHOCTEN; IPUHIIMIIBI U
AITOPUTMBI BepU(UKATUN PA3HOPOAHBIX JaHHBIX

YMmeer

OCYIIECTBIIATH MOUCK ONTUMAIBHOTO PEIICHHUS B
NpOOJIEMHOM CUTYaIlUU M MIPEICTABISATh
PE3yJIbTaThl IPAKTUIECKOW JACSITETbHOCTH B
yCTaHOBJICHHOU (popme

YK-1.3. Bianeer HaBbIKaMU Hay4HOTO
IIOHUCKA U IPAKTUYECKOU paboThI €
MH(POPMALMOHHBIMUA UCTOUHUKAMU;
METOAAMU NPUHATHS PELICHUM.

3Haer:

METO/Ibl HAyYHOTO Y €CTECTBEHHOHAYYHOTO
MMO3HAHMS,

YMmeer

OCYIIECTBIIATh HAYYHOTO MOMCKa HHPOPMAIIH B
mpolecce peleHus MpakTUYeCKuX 3a1a4d paboTarh
C HOPMATUBHOMW U CIPABOYHOM JIUTEpATypOi

OIIK-1.1. 3Haet COBpPEMEHHbBIE
MH(POPMALMOHHBIE TEXHOJIOTUU U
MpOrpaMMHBIE CPEICTBAa, B TOM YHCIE
OTE4YECTBEHHOTI'O MIPOU3BOJICTBA, TUTSt
pelieHus 3a1au npodeccruoHalbHOM
ACATCIIbHOCTH.

3Haer

BO3MOYKHOCTH COBPEMEHHBIX ITPOIPAMMHBIX
CPEICTB B PELICHUH YU€OHBIX U MPUKIIAJTHBIX
3a/1ad B 001aCTH KyJAbTYyphl 0€30MaCHOCTH

YMmeer

Hcnonp3oBaTh  MpoOrpamMMHBIE  TPOAYKTHI B
KauecTBE CPEACTB pelIeHUs: MPodecCHOHATHHBIX
3a1a4

OIIK-1.2. VYmeer BbIOMpaTh COBPEMEHHBIC
cpexacTsa obecrieyeHus NOXKapHOH
0€30IIaCHOCTH OOBEKTOB H OIOBEILIEHUS
JIIO,Z[CI\/‘I, B TOM YHCIC OTCYECCTBCHHOIO
MPOU3BOJACTBA,  JUIA  pEHICHUS  3a1ad
po¢eCCUOHAIBHON JesITeIbHOCTH.

3Haer

OCHOBBI METOZIOJIOTHH HAYYHOTO IMO3HAHUS
MIPUPOAHBIX SBICHUHN U MPOLECCOB

YMmeer

T'paMOTHO HCHOJIB30BATb METOABI MOACIUPOBAHUSA
(I)I/I3I/ILIGCKI/IX nmponeccoB " SBIICHUII B XOHe
pemcHusd CTaHAAPTHBIX IMMPAKTHUKO-
OPHUECHTHUPOBAHHBIX U TCXHUYCCKUX 3aaa4




OIIK-1.3. Bnaaeer HaBbIKaMU 3naer

MPUMEHEHUS COBPEMEHHBIX CPEACTB AMIIUPUYECKUE METO/IbI TO3HAHUS (M3MEpPEHUE,

MHIMBUAYAIBHON U KOJIJIEKTUBHOM 3alUTHI, | HAOMIOEHHE, SKCIIEPUMEHT)

B TOM YHCJI€ OT€YECTBEHHOIO Ymeer

IIPOXU3BOACTBA, IIPH PCIICHWH 3a4a4 MIPOBOIUTE DKCIIEPUMEHTAIBHOE UCCIIEJOBAHIE

npo(eCCUOHANIBHOM JIEATENLHOCTH. HaTYPHBIX U BUPTYaJbHBIX MOjieNIel (PU3UIECKUX
SIBJICHUH U MIPOIIECCOB

3. MecTo MCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NPodeCCHOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMblI

JlucruruinHa OTHOCUTCS K 00s3aTeNTbHON YacTH OCHOBHOW MPOQeCCHOHATHHOM
oOpa3zoBaTelbHOM  MpOTrpaMMbl  BBICIIETO  00pa3oBaHusl  OakajiaBpuara IO
HampaBieHntro  noxaroroBkn  20.03.01 «Texnocepnass  0e30maCHOCTDbY,

HarpaBieHHOCTh  (mpoduis) «PykoBOoACTBO mpoBeleHHMEM  CHAacaTeJbHbIX
onepaumii 0co00ro pucka.

4. CTpyKTYypa M coaepKaHue TUCHUIIINHBI

OO6mast TPYIOEMKOCTh JUCIHHUIUITMHBI COCTABISET 7 3a4eTHBIX €IUHUIl, 252
yaca.

4.1 PacnpenesneHue TPy10eMKOCTH JUCHMILIMHBI 110 BUAaM padoT
1o cemecrpam u ¢gpopmam 00y4eHH s

JJIS 04HO GopMBI 00yUeHUs

TpynoeMKoCcTh
Bun yuebHo# paboThI se. ac. 10 CEMECTpam

2 3 4
OO61mas Tpy10eMKOCTh JUCIUILIUHBI 110 " 252 7 108 7
y4eOHOMY IIAHY
AyIUTOPHBbIE 3aHSITHS 116 40 36 40
Jlexknuu 40 14 10 16
[IpakTHyecKue 3aHATUS 36 14 10 12
JlaGopaTtopHbie paboThI 40 12 16 12
KoHcynbranuu nepes 3k3aMeHOM 2 2
CamocTosiTesibHasi padoTa 98 32 34 32
KypcoBasi pa6ora (npoexr)
3auer + +
3auer ¢ oneHKOoM + +
JK3aMeH 36 36

4.2. Conepxxanue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHUeM OTBeJIeHHOI0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YaCOB U BU/I0B
Y4eOHbIX 3aHATHIA.

1Jis1 04HOM GopMbI 00yUeHHsI




KoauuecTBO 4acoB o

«
n/n BHJaM 3aHATHH, B é
TOM YHCJIe IPaKTHYe- | s
2 cKasi MOAroToBKa* = 2 ®
HaumenoBanmue = g 2 2 2. =
TeM = = b Z = 2, z g
S = 2 SE |2 | S =
m = = = & = [=]
< = RS &z b=
) < 9
= = S = S
S & ]
= = ®}
1 Tema Nel «Kunemaruka 3 4 4
JIBIDKEHUS TEI»
b Tema No2 «Jlnnamrika 16 4 4 8
JBIDKEHUS TEID. ..
3 Tema Ne3 «Pabora, MOIIHOCTB, 13 4 4 10
SHEPIrUs». ..
Tema Ne4 «MexaHnka 2 6
4 | IBWOKYIIUXCA  JKUAKOCTCH | 8
Ta30B»
5 Tema Ne5 «3mepeHnns 2 14 4 4
(HbU3UYECKUX BETUIHHY
3auger + n
6 | Tema Ne6 «Dnektpocrarnkar 18 2 2 4 10
7 Tema Ne7 «ITocTostHHBIM 18 2 2 4 10
JJICKTPUUECKUIN TOK»
g | Tema Ne® «MaruuTHOE MOJIE» 20 4 2 4 10
9 Tema Ne9 «Craruueckoe 14 2 4 4 4
MAarHUTHOE TI0JIC B BEIICCTBEY
10 KoncyabTranus 2 2
11 |9x3amen 36 36
12 | Tema NelO «KoneGanusi» ] 4 4
13 Tema  Nell  «IlepemenHsbIit 10 4 6
AIEKTPUYECKHUI TOK
14 Tema Nel2 «BosHoBbIE 10 2 4 4
MIPOIIECCHI»
Tema Nel3 2 2
15 4
«INMEKTPOMArHUTHBIE BOJTHBI»
Tema Nel4 «MuaTepdhepenms» 2 4
16 pdep 6
17 |Tema Nel5 «ludppaxmus» 18 4 4 2 8
Tema Nel6 2 8 2 4
18 |«DnexkrpoMarHuTHBIC BOJHBI B 16
BEIIIECTBEY
3ayer ¢ oneHKOM + +
Hroro 252 | 40 36 40 | 2 |36 | 98




4.3.1 Coaepxanue TUCHUILIMHBI IS 00y4AIOIIMXCH OYHOH (POPMBI 00yUECHUHA

Pa3zgea Ne 1 dusnuyeckue 0CHOBBLI MEXaHUKH
Tema 1. Kunemaruka 1BUKeHHUS TeJ

Jleknus. MarepuanbHasi Touka, aDCOTIOTHO TBEPIOE TENO, CIUIONIHAS Cpea.

Kunemarnueckoe onvcanue ABMKEHUS. DIEMEHTHI BEKTOPHOU aiareOpsl.

[IpsimonHEWHOE NBUXKEHWE TOYKH. JIBMJKEHME TOYKM TIO OKPY>KHOCTH.
VYmioBas ckopocTh U yroBoe yckopeHue. CKOpocTh M yCKOpPEHHUE IIpHU
KPUBOJIMHEWUHOM JBUKCHUHU.

Knaccuueckas mexanuka. [loHsaTHE COCTOSIHUS B KIIACCHYECKON MEXAHUKE.

O06o0O0meHABIC KOOPJWHATEI M YHCIO CTerneHeld cBoOombl. Umciao cremeHei
cBOOOIBI A0COTIOTHO TBEPOTO TEIA.

PenstuBucTckas MexaHuKa, MPUHIIMI OTHOCUTEIHHOCTH.

CamocrositesibHass  padora.  PenstuBucrckas  MEXaHWKA,  MPUHIUIL
OTHOCHUTEIIBHOCTH.

Pexomenayemas qureparypa:

ocHoBHas [1];

nornojaHuTenbHas [1, 2, 3].

Tema 2. /IlunaMuka IBHKEHHS TeJl

Jlekumsi. OcHOBHasi 3ajada JUHAMUKW. YpaBHEHMsS JABWKEHUA. Macca u
HMITYJIbC.

ITepBeiit 3akoH Hpr0TOHA M NOHSATHE HHEPUUAIBHOM CUCTEMBI OTCUeTa. Bropon
3ak0oH HproTOHA, Kak ypaBHeHHE JBWXEHHUs. Tpetuid 3akoH HproTOHAa M 3aKOH
COXpaHEHUs UMMyJdbca. MOMEHT CHJIbI, MOMEHT HMIIYJIbCA, MOMEHT WHEPLHHU.
Teopema IlITeiinepa. Kunemarnka u TMHAMUKA TBEPIOTO TENA.

JlaboparopHas padora. OnpenesieHne XapaKTEPUCTUK IBU)KEHUS TeJIa BOKPYT
HETOJABMKHOM OCH.

CamocTrosiTesbHas padora. HemnepunaibHble CUCTEMBI OTCYETA.

Pexomenayemasi sureparypa:

OCHOBHas [1];

nornojaHuTenabHas [1, 2, 3].

Tema 3. PaGoTa, MOIIITHOCTD, JHEPTUSs

Jlexnusn. PaGora u kuHetnaeckas s3Heprus. MomniHocTs. CHIIOBOE TTOJIE.

KoHcepBaruBHbIE 1 HEKOHCEPBAaTUBHBIE CUJIbl. [loTeHIManbHas SHEPrUs. 3aKOH
COXPaHEHHUsI SHEPTUU.

Jlaboparopnass paGora. lccimenoBaHue  B3aMMOACHCTBHS — Te€l  IIpHU
COyZapEHUsX.

CamocrositesibHast padora. [IpruMeHeHne 3aKOHOB COXpPAHEHMS DHEPTHM U
VMITYJIbCA B MEXaHUYECKNUX CUCTEMAX.

Pexomenayemasi qureparypa:

ocHoBHas [1];



nononHutenbHas [ 1, 2, 3].
Tema 4. MexaHuKa IBHKYLIUXCS KUAKOCTEH U ra3oB

Jleknus. JlaBneHne B JKHIKOCTH M Tras3e. YPaBHEHHME HENPEPBIBHOCTH.
VYpaBHeHue bepHyM U CIeACTBUA U3 HEro. BA3KOCTS.

CamocrosiTesibHast padoTa./[BryKEHHE TEIT B )KUJIKOCTAX U ra3ax.

Pexomenayemasi sureparypa:

OCHOBHas [1];

nornojaHuTenabHas [1, 2, 3].

Tema S. U3mepennst pu3n4eCKUX BeJIUYUH

IIpakTnuyeckue 3ansaTus. OnpeaeseHne NOrpelIHOCTeN MPU U3MEPEHUSX.

JlaGopaTopHasi pabora. OnpejeneHre MorpenHocTeil mpu N3MEPEHUSIX.

CamocrosiTesibHas padora. OCHOBHBIE TEPMUHBI U onpenenaeHus. MeTtoasl u
BUJbl u3MepeHuil. llorpemHoctb, TOYHOCTh, KiIacCU(UKALMS MOTPEIIHOCTEN
n3MepeHuid. CpeacTBa M3MEpEHHUs: KJIacChl TOYHOCTH, KiIacCU(PUKaALKs, UX TOBEPKA U
IIPOBEPKA.

Pexomenayemas qureparypa:

ocHoBHas [1];

nornojaHuTenbHas [1, 2, 3].

Pazgen Ne 2 DjiekTpu4ecTBo

Tema 6. JaexkTpocTaTukKa

Jleknmusa. 3akoH Kynona. Onekrpuyeckoe mnose. HampsokeHHOCTH TOJIS.
Teopema Octporpaackoro-I'aycca. Pabora snexrpuueckux cun. Ilorenmuan. Cs3b
MOTEHIMANla C HANPSKEHHOCTBIO AIIEKTPOCTATUYECKOro mnojs. [IpoBogHUKM U
TUAJICKTPUKH B DJIEKTPUUECKOM Mosie. MarepualibHble YpaBHEHHS. DIEKTPOEMKOCTb.
Konnencaropsr.

IIpakTuyeckoe 3aHsITHE. DHEPrUs SIECKTPUUECKOTO MOJIS.

JlaGoparopHasi padora. DJIEKTPOCTATUYECKOE MOJIE.

CamocTosiTesibHAsA padoTa. DIEKTPOCTATUKA U SJICKTPOIMHAMHUKA.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nornojaHuTenabHas [1, 4, 5].

Tema 7. IIoCTOAHHBIN JIEKTPUIECKUH TOK

Jlekumsi. YciioBUE CylleCTBOBaHHUs Toka. 3akoHbl Oma u J[xoyns u Jlenna.
Croponnue cunbel. 3.J[.C. rambpBanmueckoro osnemeHta. I[lpaBuna Kupxroda.
OnekTpuueckuii TOK B MeTamiax. Kiaccuueckas Teopusi 3JIEKTPOIPOBOJHOCTU
MeTaiuoB. KBazucTanmoHapHbIe TOKH.

IIpakTuyeckoe 3aHsATHe. Pacyer CIOXKHBIX DJJIEKTPUYECKUX ULENEeH 0
npasuiam Kupxroda.

JlaGoparopHass pa0ora. Pacuer CIOXHBIX OJJIEKTPUYECKUX LENeH 0
npaBwiaMm Kupxroda. [Iporeccsl 3apsiaku U pa3psaikyd KOHAEHCATopa.

CamocrosiTesibHass padora. CBepXIpOBOAUMOCTh. T€pPMOAIIEKTPUYECCKHUE



ABJICHUS. DIEKTPUUECKUM TOK B Ta3ax U )KUIAKOCTSIX.
PexoMenayemasi iureparypa:
OCHOBHaf [2];
JIornoJaHuTeNbHas [ 1, 5, 6].

Pa3zgen Ne 3 Marmerusm
Tema 8. MarautHoe moJjie

Jleknuss. MarHuTHoe MOJE W €ro XapakTepuCTUKH. 3akoH buo-Casapa-
Jlanmaca. JlelicTBMe MarHMTHOrO mojigs Ha ABWKYymMiica 3apsan. Cuna Jlopenna.
IIpoBOOHHUK ¢ TOKOM B MarHUTHOM MoJie. TeopeMa 0 UMPKYJIALUN BEKTOPAa MATHUTHOM
MHAyKUnKu. [lOoTOK BEKTOpa MAarHUTHOM HHAYKUHWHU. fIBIEHHE BIEKTPOMATHUTHOU
unaykuun. 3akon @apanes. [IpaBuiio Jlenua. DHeprus MarHUTHOTO MOJIS.

IIpakTnueckoe 3aHsitue. MarHUTHOE MOJIE COJICHOWJA. DJIEKTPOMAarHUTHAas
WUHTYKIIHSL.

JlaGoparopHasi padora. MarHuTHOE NOJIE COJEHOWUJA. DJIEKTPOMATHUTHAS
WHTyKIIHSL.

CamocrosiTesbHas padora. CaMouHaykuus. B3anumMonHiyKius.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nornojaHuTenabHas 1, 7, 8].

Tema 9. CTaTn4yeckoe MATrHUTHOE 10JI€ B BEeIeCTBE

Jlekumusi. Monekynsapusle TOkM. HamarHndyeHHOCTb. THIIBI MarHETHKOB.
deppomarneTnsm. TexHudeckass KprBas HaMarHUYMBaHUA.

IIpakTuueckoe 3aHATHE. UccnenoBanue METIIN rucrepesuca
(beppOMarHUTHBIX MaTepPUATIOB.

JlaboparopHasi paGora. VccnenoBanue neTiu ructepesnuca peppoMarHuTHBIX
MaTepUaoB.

CamocrositesibHast padora. OeppUTHL.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nornojaHuTenabHas 1, 7, 8].

Pa3nen Ne 4 Kosre0Oanus v BOJTHBI
Tema 10. Kos1ieoanus

Jlekuus. ['apmoHMYecKuil oCMIUIIATOP. AMITUTUTY/IA, KPyroBas 4acrora, ¢asa
rapMoHu4Yeckoro ocuuuiaropa. Crnoxenue konebanuil. BekropHas nuarpamma.
[Tpumepsl rapMOHHUYECKUX OCHMIUIATOPOB. CBOOOIHBIE 3aTyXarouiue KojeOaHusl.
Koaddurment  3aryxanusi,  jorapudMuyeckuii  JAEKPEMEHT,  JIOOPOTHOCTb.
BbIHyX/IeHHbIE KOJEOAHUsI OCHWILIATOpPA IMOJ JEHCTBUEM CHHYCOMAAIBHOW CHIIBL.
AMmutyaa v ga3a npu BbIHYXICHHBIX KojieOaHUsX. BhIHYyXJeHHbIE KOJIeOaHUs B
AIIEKTPUUYECKUX LIETISIX.

CamocrosiTesibHass pabora. Pe3oHaHcHble KpuBble. AHTAapMOHUYECKUN



OCIUJUISTOP.
PexoMenayemasi iureparypa:
OCHOBHas [3];
nonosiHUTENbHAA [ 1, 9].

Tema 11. IlepeMmeHHbBIH JJIEKTPUUYECKUN TOK

JlaGopaTopnas paGora. 3aTyxaroliue KojaecOaHusl.

CamocrositesibHast padora. IlonydyeHne W OCHOBHBIE MapaMeTpbl. Buubl
CONIPOTUBJICHUM B LIENSAX NEPEMEHHOIO TOKa. J[Marpamma TOKOB W HANpPSKECHUU B
LETSIX IEPEMEHHOTO TOKa.

Pexomenayemasi mureparypa:

OCHOBHas [3];

nononaHutenbHas [1, 9].

Tema 12. BosiHOBBIE IPOLECCHI

Jlekumsi. Bonubl. Kunemarnka BOTHOBBIX mporeccoB. BonHoBoe ypaBHEHUE.
[lnockast cuHycoupanbHas MOHOXpoMaTudeckas BoyiHa. HWHTepdepeHuus u
audpakuys BOJH.

JlaGoparopHas padora. OnpeeneHrne CKOpOCTH 3ByKa B BO3IyXE.

CamocrosiTesibHast padoTa. berynme u cTos4ne BOJHBI.

Pexomenayemasi sureparypa:

ocHOBHas [3];

nonoyiHuTenbHas [1, 9].

Tema 13. DileKTPOMAarHUTHbIE BOJIHBI

Jlekumsi.  YpaBHenuss  MakcBenna.  I[IpyHOMD  OTHOCHTENIBHOCTH B
anekTponuHamuke. Cuctema ypaBHeHM MakcBemsia B MHTETpajbHOM U
mupdepenuuanbHoil  popme. CKOPOCTh PacHpOCTPAHEHUS BIEKTPOMATHUTHBIX
Bo3MyIIeHH|. [lnockas anexkrpomarauTHas BoiHa. [lomsspusanus BosH.

CamocrositesibHast padora. [1Ikana 3IeKTpPOMarHUTHBIX BOJIH.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nornojaHuTenabHas [1, 9].

Pa3nen Ne 5 BoainoBasi onTuka
Tema 14. UnTepdepennus

Jlekumusi. Pa3Butue mpeacraBieHuid O TNpUpOAE cBeTra. BpeMenHas wu
MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh CBETOBBIX BOJH. MHTepdepeHImoHHas KapTHHA
OT JBYX KOTE€PEHTHBIX HCTOYHUKOB cBeTa. OmbiTr FOHra. MHTepdepomeTpsl n ux
MpaKTUYECKOE UCToJIb30BaHue. HTeppepeHIrs B TOHKUX TUIEHKaX

CamocrositeabHas padora. [Ipocsernenne ontuku. XKuakokpucTauinuecKue
WHJIUKATOPhI TEMIIEPATYPHI.

Pexomenayemasi qureparypa:



ocHOBHas [3];
nononHuTeneHas [1, 10, 11].
Tema 15. Iudpaxuus

Jlekums. Ilpunuun [Moitrenca-®Openens. Metog 3on @penend. Hudpakuus
®dpeHens Ha KpyriioM oTBepcTuu U aucke. Judpakuus Opaynrodepa. Judpakuus Ha
npsiMoyrojibHoW menu. Judpakuronnas pemerka. @Popmyna Byneda-bparra.
Pa3pemaromias crnocoOHOCTh ONTUYECKUX TPUOOPOB.

IIpakTuuyeckoe 3anaTue. ludpakius cpera.

JlabopaTopuas padora. /ludpakuus csera.

CamocrositesibHast padora. [loHsatue o romorpadUyeckoM  METOJE
perucTpaIuu n300paKeHus.

PexoMenayemas iureparypa:

ocHOBHas [3];

nononHuTenpHas [1, 10, 11].

Tema 16. DiieKTpOMarHMTHbIE BOJIHBI B BellleCTBE

Jleknus. Jlucnepcus ceeta. @PU3NUECKUN CMBICI CIIEKTPAIBHOTO PA3JI0KEHHUS.
OnekTpoHHass Teopust gaucnepcuu. Ilommomienne cBera. EcTeCTBEHHBIM U
MOJSIPU30BaHHBIM CBET. [lonsipu3anus cBeTa MOpU OTPAXKEHUM W TPEIIOMIICHUHU.
[Tonstpon bl ¥ MOJIIPU3ALUOHHBIE ITPU3MBL. 3aKOH Mastoca.

IIpakTnyeckoe 3ansarue. [lonspuszanus ceera.

JlabopaTopHas pabora. [lonspuzanus ceera.

CamocrosiTesbHas padora. BpanieHue miocKoCTH MO pU3aliu.

Pexomenayemasi mureparypa:

OCHOBHas [3];

nononuutensHas [1, 10, 11].

5. MeTonuueckue PEKOMEHAAIINHA MO OPraHUu3au U3YyICHUA NUCITUITIJIMHBI

[Ipu peanuzanuu NPOrpaMMbl JUCHUIUIMHBI HUCIIONB3YIOTCS JIEKIMOHHBIE,
MPaKTUYECKUE 3aHATHS U JJabopaTOpHbIE PaObOTHI.

OO6mUMU 1IeNIMH YU4eOHBIX 3aHATHH SBJISIOTCS:
— 0000mIeHne, cucTeMaru3anuss ¢ yoIyOJieHWe TEOPETUYECKUX 3HAHUK  TI0
KOHKPETHBIM T€MaM JUCHUIUIMHBI C Yy4eTOM TpeOOBaHUN TMOCWIBHOCTH U
JOCTYMTHOCTH y4eOHOI0 Marepuarna;
— pa3BUTHE MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEHN 00yUaromUXCs C yY€TOM BO3PACTHBIX
MICUXOJIOTMYECKUX 3aKOHOMEPHOCTEHN MaMsTH U MBIIUICHUS;
— JIMYHOCTHO-OPUEHTUPOBAHHOE (OpMUpPOBaAHUE TIPO(YECCHOHANBHO 3HAYMMBIX
Ka4eCTB: CAMOCTOSTEILHOCTH, HACTOWYHUBOCTH B JOCTHKEHUU MTOCTABJICHHBIX IICJICH,
OTBETCTBEHHOCTH U TBOPUECKOW MHHUIIUATHUBBHI.

OCHOBHBIMM 337]a4aMU JIEKIIUU SBIISIOTCS:

— WCTOJB30BAaHUE METOAAa MPOOJIEMHOTO H3JI0XKEHUS Y4eOHOro marepuana Jyis

peanu3anud  MHPOPMAIMOHHOW,  CHCTEMATHU3UPYIONIEH,  Pa3bsICHAIOMENH |



pa3BuBaroIeH (YHKIINIA;

— obecrneyeHre NpPeeMCTBEHHOCTH TEM JIEKIIMOHHOTO Kypca U MpoQecCruOHaIbHOM
HAIPaBJICHHOCTH Y4eOHOTrO Marepurana;

— pacKpbITHE BHYTPHUIIPEAMETHBIX M  MEXKIPEAMETHBIX CBS3€d  y4eOHOro
MaTepuana.

[leapr0  mpakTUYECKOro  3aHATUS  sABAsSETCd  (OPMHUPOBAHUME  YMEHHI
UCIIOJIb30BAaTh €CTECTBEHHOHAYYHOE 3HAHHME B KaY€CTBE OPUEHTHUPOBOUYHON OCHOBBI
pelIeHus] MPaKTUYECKUX 3ajady. B Xoge mpakTUyeckux 3aHATH oOecreynBaeTcs
pedIeKCUBHOE OCBOCHHME TEOPETHUECKUX W SMIMPUYECKUX METOJOB IMO3HAHUS B
Mpoliecce BHIMOIHEHUS TPOOIIEMHBIX YUEOHBIX 3aJaHUM.

[enssmu mabopaTtopHbIX paboOT ABIAIOTCS: (HOPMHUPOBAHUE UCCIIEIOBATEIbCKUX
yMmMeHu# (HabIomaTh, CpaBHUBATH, AHAJIM3WPOBATh, YCTAHABIMBATh 3aBHCHUMOCTH,
JeNaTh BBIBOABI U O0OOIIEHUS, CAaMOCTOSATEIbHO BECTH HCCIIEOBAaHUE); TOHUMAHUE
MPUHITUIIOB PAaOOThl M3MEPUTENBHBIX MNPUOOPOB; MPHUOOPETEHHE JIMYHOTO OIBITA
paboThI ¢ U3MEPHUTEITLHON TEXHUKOM.

CamocrosTenpHass paboTa OOyYarONIUXCS HAMpaBISIETCS HA JIMYHOCTHOE
JOCTH)KEHHE CHENYIOIUX Lened: yriyOneHue 3HaHWi; CaMOCTOATENbHBIN IOUCK,
o0paboTka u npeodpazoBaHue yueOHOU nHpopManuu; oTpadoTka yMeHust padoThl CO
CIPABOYHOM HAYYHOU JIUTEPATypOii; rpaMOTHAs MOATOTOBKA K YUEOHBIM 3aHITHSIM.

N3ydyeHune NUCHUITMHBI 3aKaHYMBAETCS SK3aMEHOM.

6. O0pa3oBareIbHAsI TEXHOJIOTUSA

[Ipu peanmuzanuu mporpamMmbl  JAUCHMIUIMHBL  «Du3uka»  ucnoib3yercs
oOpa3oBaTesibHasi TEXHOJIOTHS MOATATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBUIA,
KOTOpasi OCYIIECTBIISIETCS B YCJIOBHSX HMHTETpAllMMd TMPAKTUUECKOTO 3aHATHUS U
naboparopHOi paboThl. JMJakTHYEeCKHEe YCIOBUS HHTETpalliyd Y4eOHBIX 3aHSTHHA
OTIpE/ICNICHBl B HAYYHOM HKCCIICJIOBAaHUH, MPOBEIACHHOM COTPYIHHKaMHU Kadeapsl B
pamMKax Hay4YHO-HCCIIEIOBATEILCKON PabOThl yHUBEPCUTETA.

OmnpeneneHHBIMH B TEOpUU  OOYUYEHHUS  CTPYKTYPHBIMH  3JIE€MEHTaMU
o0pa30BaTeIbHON TEXHOJIOTHH SBIITFOTCSI KOHIICTITyaJIbHAasi OCHOBA, COIEPKATEIIbHbBIE
U TIpOIIeCCyabHbIC KOMIIOHCHTHI.

Konuenmyanvnoii  ocnoeoii  00pa3oBaTeIbHON  TEXHOJIOTHM  MOATAIMHOIO
dbopMHUpOBaHUS YMCTBEHHBIX JIEHCTBHHA SIBISIFOTCS TPUHIUIBI  BEPHQPUKAIINH,
MEXTUCITUTUTMHAPHOMN WHTETPaTUBHOCTH, CIMHCTBA U MHOTO0Opa3us
BHYTPHUIIPEIMETHBIX CBs3eH (DyHIaMEHTAIbHON JUCIUIUIMHBI «DU3nKay.

OCHOBHBIMH 1I€JIEBBIMU YCTAHOBKAMH JEATEILHOCTH MPENoJaBaHuUs-yUCHUS
SBIISTFOTCSI:

®CO3/IaHUE YCIOBUH sl PeICKCUBHOTO OCBOCHHSI €CTECTBEHHOHAYYHBIX 3HA-
HUH B pa3jIMYHBIX BUAaX yY4eOHO-TIO3HABATEILHOM JICATCILHOCTH,

®00001IeHIE, CUCTEMATH3AIlUs, YIIIyOJieHHEe, OCBOCHUE TEOPETUUYECKUX 3HAHUUN
M0 KOHKPETHBIM TeMaM yueOHOTro Kypca (hU3UKY;

®pa3BUTHE Yy OOYYAIONIUXCS: HABBIKOB KOMAHIHOW padOTHI, MEKINIYHOCTHOU
KOMMYHUKAIIUH, IPUHATHS PEIICHUM, TUACPCKUX KaueCTB.



Cooepirrcamenvnvimu KomnoHenmamu 00pa30BaATEIbHON TEXHOIOTHH SIBIISIFOTCS
TEMaTU4YEeCKUE NAKEThl TUIAKTUYECKUX CPENCTB, KOTOpPbIE pa3paldaThIBAIOTCS IS
KKJOr0  MHTErPaTUBHOTO  y4yeOHOTrO  3aHATHS € Lelblo  obecrieyeHus
WHIUBUIYaJIbHOM OTPaOOTKM YMEHUU HMCIOJIb30BaTh (PyHAAMEHTalbHbIE 3HAHUS B
KaueCTBE CpEJCTB pELICHUS MPaKTUYECKUX M SMIHUPUYECKUX 3aJad 10 TeMe
MHTErPAaTUBHOIO yU4E€OHOTO 3aHSTHS;

Ilpoueccyanvuvimu komnonenmamu oOpa30BATEIbLHON TEXHOJIOTHH SBIISIOTCS
TEMaTH4YEeCKU COIIAaCOBAHHBIE KOMIUIEKChl HATYpPHBIX JIaDOPAaTOPHBIX YCTAHOBOK MU
aBTOPCKUX YYEOHBIX MPOTPaMMHBIX MPOAYKTOB, UCIIOIb30BAaHHE KOTOPBIX B yUEOHOM
npouecce Mo3BoJseT 00eCeunTh TApMOHUYHOE JOIOJHEHUE CPEICTB HaTypHOTO U
BHUPTYaJIbHOI'O 3KCIIEPUMEHTOB.

[Ipy BBIMONHEHWH BUPTYAJbHBIX Ja0OPAaTOPHBIX PabOT  HUCHOIB3YIOTCS
aBTOPCKHE KOMIIBIOTEPHBIE MOJEIM M0 pasfenaMm Kypca ¢Qusuku: «Puzndeckue
OCHOBBI MEXaHUKH», «IIEKTPUYECTBO», «Mar"Hetusm», «®Puszuka KoneOaHuh u
BOJIH», «BoJHOBast ONTHKAY.

B eauHcTBE M B3aMMOCBSI3M CTPYKTYPHBIX KOMIIOHEHTOB OO€CIEUMBAETCS
BBIIIOJIHEHWE  OCHOBHBIX  TpeOOBaHMH K  00pa3oBaTelbHOM  TEXHOJOTHU:
KOHIIENTYalbHOCTh, CUCTEMHOCTb, BOCIIPOM3BOAUMOCTh, THOKOCTh, 3()PEKTUBHOCTD,
JUHAMHYHOCTH U YIIPABIISIEMOCTb.

WNurerparnBHoe ydeOHOE 3aHSATHE MPOBOAMUTCS JBYMS NPENOAABATENSIMU B
TeueHre 6 yacoB (wiM 4 4yacoB) B JIByX IOMEIICHHSIX: B HATypHOW JiabopaTropuu
(GU3MKN M B KOMIIBIOTEPHOM KJIacCe, B KOTOPBIX KypCaHThl MOATPYII OpUraJHBIM
METO/IOM BBINIOJIHAIOT J1a00paTopHbIe Pa0OThI (HaTypHbIE U BUPTYyaIbHbIE).

Ha mocnenyroomux WHTETpaTUBHBIX YYEOHBIX 3aHATUAX OCYIIECTBISETCS
poTanus MOArPYIIIL.

[Tostannoe  ¢dopMUpOBaHME  YMCTBEHHBIX  JIEUCTBUM  OOyYaromuxcs
o0ecreynBaeTcss Ha KOHTPOJIbHO-IIPAKTUYECKOM, SKCIIEPUMEHTAIBHOM U aHAJIUTHKO-
CUHTETUYECKOM ATanax MHTErPaTUBHOTO y4eOHOI0O 3aHSATHS.

B Tedenue nepBbIX ABYX 4acOB Y4E€OHOTO 3aHSITHS KypCaHTbl MHIWBHUAYaJIbHO
BBINIOJIHSAIOT ~ TECTOBbIE  MPAKTUYECKHE  3aJlaHud MO0 TEeME€  MPEJCTOAIIETO
HKCIIEPUMEHTAIBHOTO UCCIEA0BAHNS (KOHTPOJIbHO-IIPAKTHYECKHU I ITAI).

Lens oOyuenus — QopMupoBaHHE€ YMEHUN HCIOJB30BaTh (PyHIAaMEHTaTbHBIC
3HaHMS B KAa4ECTBE OPUEHTHPOBOYHOM OCHOBBI DPEIICHMS IPAKTHYECKUX 3aJ]1ad,
CaMOCTOSITEJIbHOE ~ W3y4Y€HHWE  MPUHLIUIOB  pabOThl  MPUOOPOB U CXEMBbI
HKCIIEPUMEHTATILHON paOOTHI.

OO0pazoBaTenbHBIMU 3a/1a4aMi KOHTPOJBHO-NIPAKTHUECKOTO JTara SBIISIOTCS:
U3yueHUE JIEKIIMOHHOTO Marephalia, OCBOEGHHE METOIOB paboThl ¢ Yy4yeOHOH
JUTEPATYPOH; BBIIIOJIHEHHE BBIYUCIECHUMN, PACUETOB B XOJI€ PEUICHUS MPAKTUYECKUX
3aJ1a4; paboTa ¢ HOPMAaTUBHOM U CIIPABOYHON JIUTEPATYPOH.

B Teuenue cnemyromux 2 4YacoB yueOHOTO 3aHSATUS KypCaHThl OpUTaJHBIM
METOJIOM BBIMIOJIHSIOT JIA0OpAaTOPHbIE pabOThHI (IKCNEPUMEHTAIbHBIH 3Tal).

Lens oOyueHnuss — (QopmMupoBaHHE€ HWHCTPYMEHTAJIBHOM  KOMIIETEHLIUU
IUIAHUPOBATh M TPOBOAHWTH (DU3UYECKUE MCCIEOBAHUS DKCIEPUMEHTAIbHBIMU



MeTofgamMu; (OpPMUpOBaHHME YMEHHS paboTaTh B KOJUIGKTUBE W TMOAYUHSATHCS
PYKOBOJSAILUM yKa3aHHSIM.

OOpa3oBarenpbHBIMU  33/la4aMU  SKCIIEPUMEHTAJILHOIO  3Tana  SIBJISIFOTCA:
dbopMHUpOBaHUE MPAKTHUECKUX YMEHUN paboOThl C M3MEPUTEIBHBIMU INPUOOpPaAMU,
YCTAaHOBKaMH; (POPMUPOBAHHUE HCCIEAOBATENbCKAX YMEHHUN; HSKCIIEPUMEHTAIbHAs
npoBepka  (Gopmyn, METOOMK pacuera, YCTaHOBJIEHHWE U  MOATBEPXKJICHUE
3aKOHOMEPHOCTEH, O3HAKOMJICHHE C METOJUMKAMH IIPOBEACHUS DSKCIEPUMEHTOB,
YCTAQHOBJICHHE CBOMCTB  BEIIECTB, WX KAueCTBEHHBIX U  KOJIMYECTBEHHBIX
XapaKTEPUCTHK,

B TedeHme  3aKIIOUHMTENBHBIX 2  4acOB  KYpPCaHThl  OCYILECTBISIOT
CaMOCTOSITENIbHYI0 00pa0OTKy U MPEACTABISAIOT PE3yJabTaThl IKCIIEPUMEHTA B YCTHOMN
¥ TUCBMEHHOU (hopMe (AaHAJIMTUKO-CHHTETUYECKHIi ITaI).

Lenb oOyueHus - GpopMUpPOBaHUE MHCTPYMEHTATBHON KOMIETCHIIUN OLIEHUBATh
TOYHOCTh MW TOTPEIIHOCTh H3MEPEHHM, aHaIM3UpPOBaTh (PU3HUECKUN CMBICI
MOJIyYEHHBIX  PE3YyJbTAaTOB; MPOBOAMTH  JIOKA3aTelbCTBA  YTBEPXKICHUUA  Kak
COCTaBJISIIOLIEH KOTHUTUBHOM M KOMMYHUKAaTUBHON (DYyHKIIUU.

B koHIEe HWHTErpaTMBHOr0 Yy4eOHOIrO 3aHATHUSI KypCaHThl Y4YeOHOW TIpyMIbl
00si3aHBl  JIMYHO  TNPEJACTABUTh  PE3YJAbTarbl  CaMOCTOATENBbHOM  y4eOHO-
[IO3HABAaTEIbHONU JIEATENBHOCTU B BUAE O(POPMIIEHHOTO IO YCTaHOBJIEHHOM (opme
0TYeTA M0 HATYPHO# (MJIM BUPTYaJIbLHOM) J1a00paTOpHO padoTe.

7. OueHoYHbIe MATEPHUAJIBI M0 AUCHMILJINHE

Texkymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBAET OLICHUBAHUE XO/1a OCBOEHUS
JUCLUIUIMHBI, TPOBOAUTCS B COOTBETCTBHM C COACPKAHUEM JUCUUIUIMHBI [0 BUIAM
3aHATHI B (OpME TECTHUPOBAHHUA, 3ALIUTHI OTYETOB MO JIAOOPATOPHBIM padoTaM,
3alMThl OTYETOB [0 pPacCYEeTHO-TpaUUEeCKUM padoTaM, BBINOJIHEHHBIX B XOJE
UCCJIeI0BaHUN KOMITBIOTEPHBIX MOJIENEH (PU3NYECKUX MTPOLIECCOB.

[IpomexxyTouHast ~ arrecranusi, KOTopas  OOeCleYyMBaeT  OLIEHUBAHHE
MPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yJabTaroB OOyuYeHUs MO0 AUCIUILUIMHE,
IPOBOJUTCS B (hOpME 3aueTa, 3a4eTa C OLEHKON U 3K3aMeHa.

7.1. IlpumepHbIe OLIEHOYHbIE MATEPHUAJIBI 1JIs1 TEKYIIEr0 KOHTPOJIA yCcleBaeMo-
CTH:

7.1.1. TunoBble 3aJaHUS NJI1 TECTUPOBAHMS:

1. B xontype TomcoHa HampspkeHUE Ha OOKJIAJKax KOHJEHCATOpa M3MEHSIETCS
o 3akony: U = 100-:cos1000¢t (B). Ecinu 31eKTpOeMKOCTh KOHAEHcaTopa paBHa 10
MK®D, To MakcMabHAs CHJIa TOKA B KOHTYPE paBHA....

1A

2)2 A

3)0,5A

4)0,1 A

5)0,2 A



2. B xontype TomcoHa 37eKTpOEMKOCTh KOHAeHcaropa paBHa 10 mx®d, a uH-
AyKTUBHOCTh Karymku 0,1 I'n. Ecnm ammiuTyna xoiaeOaHWil CUIIbl TOKA COCTaBIISET
100 MA, To amruiMTy1a KoJieOaHUI HaNpsKEHUs Ha KOHJIEHCATOPE paBHA

1)10B

2) 100 B

3)1B

4)0,1 B

5)0,01 B

3. Kak u3MeHHUTCS IJIMHA BOJIHBI, HA KOTOPYIO HACTPOEH PaJUONPUEMHHUK, €CIIN
B IIPUEMHOM KO0JIe0aTeIbHOM KOHTYpPE €EMKOCTb KOHJIEHCATOPa YBEIUYUTH B 9 pas?

1) ymenbmutcs B 3 paza

2) ymenpuTcs B 9 pas

3) yBenuuunted B 3 paza

4) yBenuuurcs B 9 pa3

5) HE U3BMEHUTCS

4. Onrtuyeckuil [uana3oH BKIKOYAET B ceO4. ..

1) Buaumelii cBet, ynbTpadroiaeToBOE U3TyYeHUE, HHPAKpaCHOE U3TyYCHUE

2) yapTpaduosieToBOe U3IyueHue, HppaKpacHOe U3ITyUeHUe

3) nuana3zoH PEeHTT€HOBCKOE U3IIYUYEeHHUS, YIbTPAPHOIETOBOE U3ITyUEHHE,
uH(ppakpacHoe U3TyueHUe

4) nMana3oH PEHTI€HOBCKOTO U3JIyYEHHUs, BAAUMBIN CBET

5) ynbrpaduoneToBoe U3NydeHne, UHPPaKpacHOE U3ITyUCHHE

5. CKOJBKO JIJTMH BOJIH MOHOXPOMATHYECKOr0 CBETA C YaCTOTOM D=5- 10" T

yJ0arcs Ha MyTH 1,2 MM B BakyyMe
1) 30000
2)20000
3) 10000
4) 5000
5) IIpaBuibHOTO OTBETA HE MPEJI0KEHO

7.1.2 ®opma oTveTa MO JadOpaTopHO padoTre M pacueTHO-rpaguyeckKoil pa-
oore:

Otuer o maboparopHoii (pacueTHo-Tpaduueckoit) padore No
HasBanue paboThi:

I{enb paboOTHI:

Teopernueckas 4acTh:

DKCIepUMEHTaIbHAs YaCTh:

O6paboTka pe3yabTaToB:

BBIBOIBI O COOTBETCTBHH YCTAaHOBJICHHBIM HOPMaM M MPaBUJIaM OIICHKU:

7.1.3 TunosbIe 3a1a4u:



1. HopmansHOE yCKOpEHME TOUKH, ABHKYLIEHCA 10 OKPYKHOCTH paaunycoMm 4 MerT-
pa, 3a1aeTCcs ypaBHEHUEM a, = | + 6¢ + 9. OnpenenuTh TaHr€HIUAIBHOE YCKOPE-
HUE TOYKH U MOJTHOE YCKOPEHHE uepe3 | ¢ mocie Havana ABUKEHUS.

2. Touka ABMXKETCA MO OKPYKHOCTH paguycoM 10 cM ¢ MOCTOSSHHBIM TaHTE€HLHAAJIb-
HBIM ycKopeHueM 8 cm/c’. Uepes Kakoe BpeMs I10CIIE Havyajla JBHKEHUS HOPMaJIh-
HOE€ YCKOpPEHHUE TOUKHU OyAeT paBHO TaHT'€HLUATbHOMY?

3. Ha kakoif BbICOTE€ OT MOBEPXHOCTU 3€MJIM YCKOPEHUE CBOOOJHOIO MajieHUs J0-
CTUTaeT BETUYUHLI 1 M/c*?

4. Haiitu nuHeWHbIE CKOPOCTH ABUXKEHHUS LIEHTPOB Iapa, JUCKa W 00pyya, CKa-
TUBIIUXCS 0€3 CKOJIBLKEHHS C HAKJIOHHOM INIOCKOCTH BBICOTOH /1 = 0,5 M.

5. O6pyu Maccoii m = 1 kr, paguyc KoToporo paBeH R = 60 cMm, IpHUBs3aH K BEPEBKE
mHou ¢ = 40 cMm. BepeBKy ¢ 00pydeM BpalaroT B TOPU30HTAIBHOM MJIOCKOCTH.
Haiitn MomeHT nHEpIu 00pyya.

7.2IIpuMepHbIe OLIEHOYHBbIE MATEPHAJIbI IVISl IPOMEKYTOYHOM AaTTeCTANNM:

7.2.1 IlpumepHbIii NepedyeHb BONPOCOB /sl 3a4eTa

1. Marepuanbaas Touyka. AOcomioTHO TBepaoe Teno. l[loctynarenbHoe,
BpAILIATEIIBHOE U TIOCKOE IBUKECHMUSL.

2. Kunemarvnka MarepuaibHOM TOUKM (CHCTEMa OTCYETa, IMEpPEMEICHHUE,
CKOpPOCTb, YCKOPEHUE).

3. YckopeHue npu KpUBOJIMHEWHOM JIBUKECHHH.

4. Kunemaruka BpaiarenbHOro ABUKEHUsI (BEKTOp yIjla MOBOPOTA, YIJIO-
Basi CKOPOCTh, YIIIOBOE YCKOPEHHE).

5. VYrmoBoe yckopeHue. PaBHoniepeMeHHOE BpalaTesibHOE IBUKEHUE.

6. [Tepssbiii 3akoH HetoTOHA. MTHEpLIMaIbHBIE CUCTEMBI OTCYETA.

7. Macca. Cuna. Bropoii 3akoH HbtoTOHA.

8. Tperuit 3akoH HeroroHa. [IpuHumn otHocutensHOCTH ["anunes.

9. Nmnynbe. 3aKOH COXpaHEHUS! UMITYIIbCA.

10. Pabora. PaGota ynpyroii cuisl.

11.  MomHocTs. MTHOBEHHAS MOIIIHOCTb.

12.  KoHcepBaTuBHBIE M HEKOHCEpBAaTWBHBIE Cuibl. [loTeHmManbHOE TOINIE
CHII.

13.  KunHeTndeckas Y3HEPTHsl MaTEPUAIBHON TOUKH.

14. TloreHuuanbHasg SHEPTHUS.

15. 3akoH coxpaHEHUs MEXaHUYECKOW SHEPTHUU.

16. CBs3b MeXIy NOTEHIMATBLHONW SHEPTUEH U CUJIOHN.

17.  IImockoe IBUKEHHE TBEPAOTO Tea.

18. Ilentp uHepuuu TBEpHOro Tena. JIBMKEHHME LEHTpa MHEPLUUHU TBEPAOTO
Tena.

19.  MomeHT CuIbI.

20. MowmeHT umnyibca.

21.  OcCHOBHO€ ypaBHEHUE JUHAMUKH BPaIATEIILHOIO ABUKECHUS.

22. 3akOH COXpaHEHWs MOMEHTA UMITYJIbCA.



23.

Mowment unepunn. Teopema Ll teitHepa.

24. Kunetmyeckas 3HEPrysl TBEPAOTO TeJla IIPU BPAIIATEIbHOM U IUIOCKOM
JIBUKCHUSIX.

25. 3akoHbI COXpaHEHHUS B MeXaHUKe. CBOMCTBA CAMMETPHUU IPUPO/IBI.

26. Hecxumaemaemas KUIKOCTb. TeopeMa 0 HEpa3pbIBHOCTH CTPYH.

27. YpaBuenue bepnymnu.

28. Buytpennee TpeHue (BA3KocTh). Cuiia BHyTPEHHETO TPEHHUS.

29. JlamunapHoe u TypOyneHTHOe TedeHus. Yucio PeitHombaca.

30. 3axon Crokca.

31. Ilpsmble U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEITUYUH.

32.  AOcCOiIoTHAs U OTHOCUTEIbHAS MTOTPEITHOCTH U3MEPESHUIA.

33. TlonsaTus o 1OBepUTEIHLHOM UHTEPBAJE U3MEPsieMOil (U3HUECKON BEIH-

YUHbI U I[OBGpHTCJ'IBHOfI BCPOATHOCTH HAXOXK/ICHMA €€ B 9TOM MHTCPBAJIC.

34.

Bri6op ko3pdunuenta CTblOfeHTa B pacyeTe MOIPEIIHOCTH HPSIMBIX

WU3MEPEHUM.

35.
36.
37.

l.
2.

[IpencraBieHne pe3yiabTaToB H3MEPEHUS.
AJNTOPUTM pacyeTa NOTPEIIHOCTH PE3YNbTATOB MPSAMBIX U3MEPEHUM.
AJITOPUTM pacyeTa NOTPEIIHOCTH PE3YNIbTATOB KOCBEHHBIX U3MEPEHU.

7.2.2 IlpuMepHbIii NepedeHb BOMPOCOB JJIA IK3aMeHAa

3aKoH COXpaHEeHUs EKTPUUYECKOTro 3apsiaa. 3akoH Kynona.
Dnekrpocrarndeckoe mojie. HanpspkeHHOCTh M MOTEHLHAN AJIEKTPOCTa-

THYCCKOI'O ITOJIA.

3,
4,

[IpuHIMI CynepnoO3ULMKU ANEKTPUIECKUX TTOJIEH.
Teopema Ilaycca miIg 3IEKTPOCTATUYECKOTO IIOJISI B BakyymMe H €€

IIPUMEHEHUE K NMPOCTEUIINM 3aa49aM.

5.
6.

[upKynsinus BEKTOpa HANPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.
Tunel nudnekTpukoB. llomspuzanus nuanextpukoB. [losspu3oBaHHOCTH

AUDJICKTPUKOB U HAIIPSKCHHOCTD I10JIAA B AUSJICKTPHUKE.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
23.

[TIpoBOIHKKY B 3JIEKTPUUECKOM IOJIE.

DHeprus CUCTEMBI 3apsI0B.

Dnekrpuueckas eMKocTb. KoHaeHcaTopsl.

DHeprus 3apsSKEHHOTO KOHAEHCATOopa.

OObeMHast INIOTHOCTh SHEPTHH YJEKTPUIECKOTO TTOJIA.
OnexkTpuueckuil Tok. Cuia 1 MI0THOCTh TOKA.

3akon Oma. ConpoTUBIEHUE TPOBOIHUKOB.

DnemeHTapHas KJacCu4ecKas TEOpHsl 3JIEKTPOIPOBOIHOCTH METAJIIOB.
BbIBO/I OCHOBHBIX 3aKOHOB JIEKTPHUYECKOTO TOKA.

Pabota u MmoutHocTh ToKa. 3akoH J>koyins u JleHna.
CropoHHuE cuiibl. DJIEKTPOABUKYILAS CUJIA U HAPSKEHUE.
[IpaBuna Kupxroda nsst pa3BeTBIECHHBIX LIETIEH.
MOIIHOCTH B LIETH MOCTOSTHHOTO TOKA.

MarHuTHOE MOJ€E U €r0 XapaKTEPUCTUKH.



24. 3akoH buo-Casapa-Jlaruiaca u ero nmpuMEHEHHE K pacuyeTy MarHUTHOIO
OJIS.

25. 3akon AmMnepa. BzanmojieiicTere napaieabHbIX TOKOB.

26. MarHuTHOE MoJ€ IBHKYIIETocs 3apsAna. J/lelcTBue MarHMTHOTO MOJIA HA
JIBWKYLIANCA 3apsi.

27. JIBuKeHHe 3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJI€.

29. Lupkynsurs BEKTOpa MarHUTHOM UHIYKIIHH.

30. MarHuTHOE o€ COJIEHOUAA U TOPOUA.

31. PaGora mo mepemenieHnio MPOBOJHUKA U KOHTypa C TOKOM B MarHMTHOM
ToJIe.

32. SlBneHue 37EKTPOMArHUTHOW MHAYKUHUH. 3aKoH Dapajes U €ero BbIBOJ U3
3aKOHA COXPAHEHUS SHEPTUU.

33. BpamieHnue paMKu ¢ TOKOM B MarHUTHOM TIOJIE.

34. UHIyKTUBHOCTH KOHTYpa. CaMOMHIyKIIMSI.

36. B3aumnas unaykuus. Tpanchopmaropsl.

3’7. DHeprust MarHUTHOTO TOJISL.

40. ®deppomarHeTuku 1 ux cBoiictsa. Iletia rucrepesuca.

7.2.3 IlpumepHblii NepedeHb BONMPOCOB J1JIM 3a4eTa ¢ OLEeHKOM

—

VYpaBHeHNE MEXaHUYECKUX TaPMOHUYECKUX KOJIeOaHU .

KunemaTtnka MexaHUYECKHUX TapMOHUYECKUX KOJIeOaHUM (CKOPOCTh, YCKOPEHUE)

JlnHaMuKa MEXaHMYECKHX TapMOHMYECKHX KoJieOaHuM (KWHETUYECKasi DHEprus,

NOTEHUUAJIbHAS DHEPTHs], TOJIHASI MEXaHW4YecKash SHEprusi, ynpyrue U KBa3uy-

NPYTU€e CUJIbI)

4. MasTHUKA: MaTeMaTHIECKHUM, MPYKUHHBIA U (PU3UICCKUH.

BextopHas nuarpamma rapmMoHundeckux koseOanuil. CrokeHne TrapMOHHUYECKHUX

KOJI€OaHHI OHOTO HAPABIICHHUS.

@uryps! JIuccaxy.

DNeKTpUYECKU KoJeOaTeIbHbIA KOHTYP.

VYpaBHeHus KoaebaHuil B KOHTYpe (0€3 aKkTUBHOT'O CONTPOTUBIICHNUS)

9. DHeprus AIEKTPOMArHUTHBIX KOJICOAHUH.

10.3aryxaromue MeXaHM4eCKue KoeOaHus.

11.3aTyxaromue 31eKTPOMarHuTHIE KOJIeOaHuS.

12.JlorapudMuyeckuii JEKpEeMEHT 3aTyxaHusi (MEXaHUYECKHUE U DIIEKTPOMArHUTHbBIC
KoJIeOaHus).

13.1006poTHOCTD (MEXaHUYECKUE U DIIEKTPOMArHUTHBIC KOJICOAHMS).

14.Koappurment 3atyxanusi (MEXaHUIECKHUE U AICKTPOMATHUTHBIC KOJICOAHN).

15. Anepunonnueckuii mpouece.

16.BriHyxk1eHHbIE KOJeOaHus. MeXaHWnYeCKUid PE30HaHC.

17. ABTOKOJEOATEIbHBIE CUCTEMBI.

18. Bosna. Ilonepeunbie U MPOJOIBHBIE BOIHBI.

19. OcHOBHBIE XapaKTEPUCTUKHU BOJIHBI: JJIMHA, IEPUOJ U CKOPOCTb BOJIHBI, (PPOHT

BOJIHBI, BOJIHOBAsI IOBEPXHOCTh
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20. YpaBHeHue Miockoi u cepuyeckoil BoaHbL. BomHoBoi BekTop .Pa3zoBasi CKo-
pPOCTB.

21. BosiHOBO€E ypaBHEHHUE.

22.OHeprus ynpyrou BoiHsl. Bekrop YMoBa.

23.3ByKOBbI€ BOIHBI. CKOPOCTB 3ByKOBBIX BOJIH B T'a3ax.

24. DnexTpoMarHuTHbIE BOJHBI. CKOPOCTH CBETA.

25.2Heprusi 3AeKTpoMarHuTHou BoHbl. Bektop [loiiTuHra.

26.CBeToBbI€ BOJIHBL. OnTHYECKas ITIOTHOCTh Cpeibl. UTHTEHCUBHOCTD CBETA.

27. Ilpunnun I'tolirenca. MOHOXpOMAaTHYECKUN CBET.

28.3aK0HBI T€OMETPUUYECKON ONTHUKHU.

29.UnTtepdepeHIus BOIH.

30. HuTtepdepeHIMOoHHasT KapTUHA. YCIOBUS HAOMIOIEHUS WHTEPGHEPECHIIMOHHBIX
MaKCUMyMOB U MUHUMYMOB.

31.Cnoco6s! HaOmoaeHus naTepepenunn. OnbiT FOHra.

32.MuTepdepeHius cBeTa Npu OTPaAXKEHUH OT TOHKUX IUIEHOK.

33.Cnioco0bl HaOmtoieHus naTepdepennnu. Konbiia HeroToHa.

34. Iudpaxuus ceera. [Ipunuun [oitrenca-dOpenens.

35.30nb1 Openerns.

36. Audpakuus OpeHens Ha MpocTeHIMX mperpagax (Kpyrioe OTBEPCTHE, TUCK)

37. Audpaxus Opaynrodepa Ha IICITH.

38. JludpakimonHas pemerka.

39.EcTecTBEHHBIN U MOISPU30BAHHBIN CBET.

40.ITonspuzanus cBeTa. 3akoH Masroca.

41.I1onspuzanus cBeTa. 3akoH bprocTepa.

42.Jlucniepcusi ceeta (HOpMalibHasi 1 aHOMAaJIbHAas )

43.IlornomeHne u paccesHue cBeTa. 3akoH byrepa.

7.3. lllkana oueHUBAHUS Pe3yJIbTATOB INPOMEKYTOYHOM aTTeCTALUM U
KPUTEPHH BHICTABJICHHUS OLICHOK

®dopma [Tokazarenu
Kputepuu BbIcTaBIEHUS OLIEHOK IIxkaa oneHuBanus
KOHTPOJIsSI OILICHUBAHUS
3a4eT MPaBWIBHOCTh | JJaH TMpPaBWIbHBIN, MOJHBIM OTBET Ha 3auTEHO
Y MOJIHOTA OT- | IMTOCTABJICHHBIM BOMPOC, MOKa3aHa CO-
BeTa BOKYITHOCTb OCO3HAHHBIX 3HAHUU IO
JUCLMIUIMHE,  JOKa3aTeIbHO  pac-
KPBITHI OCHOBHBIE MOI0KEHUST

BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJI0YEThI, UCIPABICHHBIE CaMOCTOS-
TENBHO B IIPOLIECCE OTBETA; JaH IIpa-
BUJIbHBIN, HEIOCTATOYHO IIOJIHBIN OT-
BET Ha IOCTABJICHHBIN BOIPOC, MOKa-
3aHO YMEHME BBIICIIUTH CYILECTBEH-
HbIE U HECYIIECTBCHHBIC IPHU3HAKH,
MIPUYUHHO-CIIEACTBEHHBIC CBA3U;
MOTYT OBITh JONYIIEHbl HEIOYETHI,
HCIIPABJICHHBIE C MOMOUIBIO NpEnoja-




BaTelsl; JaH HEJO0CTATOYHO MPaBUIIb-
HBI W IIOJHBIA OTBET, JIOTHKA W IIO-
CIEIOBATEILHOCTD U3JI0KCHUS UMEIOT
HapyIIeHHUs; B OTBETE OTCYTCTBYIOT
BBIBOJIBI.

OTBET TPEJACTaBIsICT COOOW  pas- HE 3a4TEHO
PO3HEHHBIE 3HAHUS C CYIIECTBEH-
HBIMU OIIMOKaMH IO BONPOCY; TpPH-
CYTCTBYIOT (h)parMeHTapHOCTh, He-
JIOTUYHOCTh H3J0KEHHS;, OIMOJHH-
TENbHBIE U YTOYHSIOIIUE BOMPOCHI HE
MPUBOIAT K KOPPEKIMH OTBETa Ha

BOIIPOC.
3a4eT C OLIEH- | MPABWIBHOCTH | JaH IPaBWJIbHBIM, MOJHBIA OTBET Ha OTJINYHO
KoM/ Y MOJIHOTA OT- | MMOCTABJICHHBIM BOMPOC, MOKa3aHa CO-
JK3aMeH BETa BOKYITHOCTh OCO3HAHHBIX 3HaHUN IO
OUCLMIUIMHE,  JOKa3aTeJbHO  pac-
KPBIThI OCHOBHBIE MOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JOIYIICHBI
HEJI0YEThI, UCIPABJIEHHBIE CAMOCTOS-
TEJIBHO B IPOLIECCE OTBETA.

JlaH TIPaBWJIbHBIN, HETOCTATOYHO MOJI- XOpOII0
HBI OTBET Ha MOCTABJICHHBIA BOIPOC,
[OKa3aHO YMEHHME BBIJCIUTH CyLIe-
CTBEHHBIE M HECYILECTBEHHbIC MPHU-
3HAKH, [IPUYNHHO-CIICCTBEHHBIE CBS-
3M; MOTYT OBITh JOMYIIEHHI HEIOYe-
Tbl, MWCHPABJICHHBIE C T[OMOIIBIO
IIPENoIaBaTelIs.

JJaH HEIOCTAaTOYHO IPAaBWJIBHBIA U | YJOBJIETBOPUTEIBHO
MIOJIHBIA OTBET; JIOTMKAa M TOCIENo-
BATEJIBLHOCTh M3JIOKEHUSI HWMEIOT Ha-
pPYILIECHHUS; B OTBETE€ OTCYTCTBYIOT BBI-

BOJIbI.
OTBET TMpEeICTaBiIsieT Cco00il  pa3- | HEYJIOBJIETBOPUTEIb-
pPO3HEHHBIE 3HAHUS C CYIIECTBEH- HO

HBIMHM OIIMOKaMU MO BOMIPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh M3JI0KEHUS; JONOJIHU-
TEJIbHBIE U YTOYHSIOIIME BOIIPOCHI HE
MPUBOAAT K KOPPEKLUHMHU OTBETAa Ha
BOIIPOC.

8. PecypcHoe oGecniedeHue TUCHUIITIMHBI
8.1. JluumeH3noHHOe M CcBOOOJHO pacHpocTpaHsieMOe MPOrpaMMHOe
o0ecrneueHue
[lepeueHb TUIEH3WOHHOTO W CBOOOMHO PacCHpPOCTPAHSIEMOTO MPOTPAMMHOTO
oOecreyeHus1, B TOM YHCJIe OTEUYECTBEHHOTO MTPOU3BOJICTBA:
1. Astra Linux Common Edition penu3 Open - onepairoHHasi cucteMa 00I1ero
HazHadeHus. JIumen3us Ne217800111-ore-2.12-client-6196.



2. Astra Linux Special Edition - oneparnonsas cuctema 0011ero Ha3HaueHHsI.
JIuuensus No217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - onepanrionHasi cucrema o0I1ero Ha3HaueHHUsl.
Jluuensus No217800111-alse-1.7-client-medium-x86 64-0-14544.

8.2. IIpodeccunonanibHbie 0a3bl JAHHBIX M HHGOPMaIMOHHBIE CIIPABOYHbIE
CHCTEMBI

1. IToptan oTkpeITHIX AaHHBIX Poccuiickoit @enepanuu https://data.gov.ru/
(cBOOOMHBIN AOCTY).

2. ®enepanbubiit noptan «Poccuiickoe oopazoBanue» http://www.edu.ru
(cBOOOMHBIN HOCTY).

3. Cucrema o(pUIMAIBEHOTO OMYOJIMKOBAHUS MTPABOBBIX AKTOB B DJICKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOAHBIN JOCTYII).

4. DOnextpoHHas Oubnuoreka ynuBepcutera http://elib.igps.ru
(aBTOpU3OBaHHBIN AOCTYII).

5. OnekTpoHHO-OmOMuoteunass  cucrema  «9bC ~ [PR BOOKS»
http://www.iprbookshop.ru (aBTropr30BaHHBIN JOCTYM).

6. OnekTpoHOo-OmMONMMoTeyHass cucrtema «Jlaup»  https://e.lanbook.com
(aBTOpH3OBaHHBIN JOCTYII).

8.3. Jluteparypa

OcHoBHas JuTeparypa:

1. Ckpe6oB B. H. Kypc obmeit pusuku: yaedbnoe nmocooue: [rpudp MUC,
rpud Mun. oop]. T. 1. Mexanuka / B. H. Ckpe6os, A. U. Tpybuinko; mox obmr. pe.
B. C. ApramonoB; MUC Poccuu. - CII6.: CII6Y I'TIC MUYC Poccun, 2015. Pexum
noctyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9{8e-
eSc5511c0abs

2. Ckpeb6oB B. H. Kypc obmieit pusuxu: yuedbnoe nocoodue: [rpudp MUC,
rpud Mun. o6p]. T. 2. DnexkrpuuectBo u marHetusMm / B. H. Ckpe6os, A. U. Tpyous-
Ko ; mox o6l pexn., B. C. Apramono; MUC Poccuu. - CII6.: CII6Y I'TIC MYC Poc-
cuu, 2011. Pexum goctyma: http:/elib.igps.ru/?97&type=card&cid=ALSFR-
d90bebcb-b943-4210-968a-6525cafbabts

3. CkpeboB B. H. Kypc o6mieit puzuku: yuebHoe nocodue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonubl. Ontuka / B. H. Ckpe6os, A. . Tpybuiko; mos oOmr.
pen., B. C. ApramonoB; MUYC Poccuu. - CII6. : CII6Y I'TIC MUYC Poccun, 2015.
Pexxum pocrtyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5¢cc5533-fb53-
419a-9113-54e6041815ae

JlomoJHUTEIbHAS JINTEpPaTypa:

1. Tpodumosa T. U. Kypc pusuku: yuedHnoe nocodue: [rpud Mun. obp.] /
T. U. Tpodumosa. - 17-e uzn., crep. - M. : Akanemus, 2008

2. MakapoBa T.A., MeaseneBa JI.B., Tpyounko A.M. ®usuka. Ousnue-
CKME OCHOBBI MEXAaHHWKH. Yd4eOHOe MmocoOue s CaMOCTOSITENbHOW paboThl U
caMOKOHTpous 3HaHui oOyuarommxcs.— Cn6.: CII6Y I'TIC MYC Poccun, 2019.


http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
https://e.lanbook.com/

Pesicum oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fel f8&remote=false

3. Hanunos N.JI., Eropoa H.U., HekpacoB A.C., Tpyounko A.N. ®usuka.
Mexanuka. PykoBosicTBO Kk JlabopaTopHO-NpakTuueckuM 3ansatusm.— Cnob.: CIIoY
ITIC MYC  Poccum, 2019.  Pexcum  Odocmyna:  http://elib.igps.ru/?
16&type=card&cid=ALSFR-80al6b61-11a0-4daa-87bl-
6d674e8c8b94&remote=false

4. Mensenesa JI.B., Tpyomiko A.M. ®usuka. DnekrpocTaThka: yueOHOe
nocodue Jyisi caMOCTOATENbHOM pabOThl U CAMOKOHTPOJIS 3HAHUN 00YyYarolmuxcs.—
Cn6.: CIIoY TTIC MUC Poccun, 2019. Pesxtcum oocmyna: http://elib.igps.ru/?
23&type=card&cid=ALSFR-elcbdel6-0ct8-477a-848f-5677e822¢7da&remote=false

5. Hanunos N.JI., Measeaesa JI.B., Hymauenko A.A. ®uzuka. Dnekrpuye-
cTBO. PykoBoacTBO K nmaboparopHo-nipakTuueckuM 3aHsaTusM.— Cnb.: CII6Y I'TIC
MUC Poccuwn, 2014. Peoicum docmyna: http://elib.igps.ru/?
14&type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68&remote=false

6. Mengenesa JI.B., Tpyouiko A.M. ®usuka. [locTOAHHBIA 3eKTpHUYE-
CKUH TOK: yd4eOHOEe MOCOOHUE Il CaMOCTOSATEIBHON PabOThl U CAMOKOHTPOJISI 3HAHHIA
obyuaromuxcsa.— Cn6.: CII6Y I'TIC MUC Poccuu, 2021. Pexcum oocmyna: http://
elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-
1ed38fd69557&remote=false

7. HNanunoB N.JI., Mensenesa JI.B., Hekpaco A.C. ®uszuka. Maruetusm.
PykoBoacTBO k s1aboparopHo-mipaktudeckum 3anstusim.— Cnb6.: CII6Y T'TIC MUC
Poccun, 2015. Peoswcum oocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢c35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. Mensenesa JI.B., Tpyounko A.1. ®usuka. Maruetusm B TeXHOCPEpHOU
0e30macHOCTH: y4yeOHOE MOCOOHMe ISl CaMOCTOATENbHON PaboThl M CaMOKOHTPOJIS
3Hanuil oOydarommxcsa.— Cno6.: CIIOY I'TIC MUC Poccun, 2024. Pexcum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42{8-8ble-
c4b942960d45 &remote=false

0. Hanunos WN.JI., Kapramosa A.Il., Munkun [[.A., Tpyowiko A.U. ®uznu-
ka. Konebanust u BoiHbl. PyKOBOACTBO K 1a00paTOPHO-MPAKTHUECKUM 3aHSITHIM.—
Cn6.: CIIoY TTIC MUC Poccun, 2015. Pesxcum oocmyna: http://elib.igps.ru/?
8&type=card&cid=ALSFR-0fc6b7{8-7092-47f6-ba0{-98a296¢85383 &remote=false

10.  Hanunos W.JI., Eroposa H.U., Kapramosa A.Il., Tpyounko A.1. ®usu-
ka. BomHoBas omnrtuka. PykoBOACTBO K J1a0OpaTOPHO-MPAKTHYECKUM 3aHITHUSIM.—
Cn6.: CIIoY TTIC MUC Poccuu, 2016. Pexucum oocmyna: http://elib.igps.ru/?
6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f95239{b00d8&remote=false

11. Eroposa H.U., Kapramosa A.Il. ®usuka. BoaHoBas onrtuka: yuyeOHOE
nocoOue ISl CaMOCTOSITENTbHOW paOOThl M CAMOKOHTPOJIS 3HAHHUHA O0YyYaronuXcs.—
Cn6.: CII6Y TTIC MUC Poccuu, 2022. Pexcum oOocmyna: http://elib.igps.ru/?
14&type=card&cid=ALSFR-5{5fbc5d-61ee-4c9b-bas6-2f19995fda2e&remote=false

8.4. MarepuajibHO-TEXHHYECKOE o0ecneuyeHmne


http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false
http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false

JUist mpoBeieHrs U 00ecrieueHus 3aHATUI UCTIONb3YIOTCA TOMEILEHUS, KOTOPhIE
MPEACTABISIIOT COO0M y4yeOHbIe ayAMTOPUHU [JIsi NMPOBEACHHS YUYEOHBIX 3aHATHM,
MPETYCMOTPEHHBIX MPOrpaMMoil OakanaBpHuaTa, OCHAILIEHHbIE OOOPYJIOBaHUEM H
TEXHUYECKUMHU CpPEJICTBAMH OOYy4YEeHHUs: aBTOMATU3MPOBAHHOE pabouee MECTO
npernojiaBaresnsi, MapkepHas (MenoBasi) AOCKa, MYJbTUMEIUWHBIA TPOEKTOp, IO-
CaJIoYHbIE MECTa 00YYaIOIIUXCsl, KOMIIBIOTEPHBIN Ki1acc.

JlabopaTopHbie 3aHATHS Ha TIEPBOM M BTOPOM Kypcax o0yueHus (2-4 ceMecTphbl)
MPOBOJISAT B MOMEIIEHUU HATYpHOU J1abopatopuu Gu3NKK Kadeapsl, mpeIHa3HaueH -
HOU JUISl DKCIIEPUMEHTAIBHBIX HUCCIENOBaHUN MO pasaenaMm «Duzndeckue OCHOBBI
MEXaHUKW», « DJIEKTpUIecTBO», «Marnetnsm» u « BoaHoBas onThka.

[Tomemenus 111 caMOCTOATEIbHONU pabOThl O0YHaIOIIKUXCS OCHALIEHBI KOMITbIO-
TEPHOM TEXHUKOW ¢ BOBMOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» u obecrieue-
HUEM JIOCTYIa K 3JIEKTPOHHOM MH(OPMALIMOHHO-00pa30BaTeIbHON Cpelle YHUBEPCH-
TEeTA.

ABTOPBI: JOKTOp TeJarorudeckux Hayk, npodeccop Mensenena JI.B., k.d-Mm.
Hayk, jgoueHT Tpyounko A.U., k.d-M. Hayk, noreHt Eroposa H..
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