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1. leaun u 32124y AU CUUILIMHBI

HeJII/I OCBOEHHUSI TUCHHUILINHBI «DU3HKAN»:

e OBJIaJICHUE (PYHIAMEHTAJIbHBIMHU 3HAHUAMU U €CTECTBEHHOHAYYHBIMH METOIaMU
peneHns 3a1a4 Ha OCHOBE KPUTHYECKOTO aHajn3a CBOMCTB CHCTEM PA3IUYHOU INpHU-
POABL;

® OBJIAJICHUE HABBIKAMU TEOPETUKO-DKCIIEPUMEHTAIBHOIO MCCIIEIOBAHUS HATyp-
HBIX U BUPTYaJbHBIX MOJIENEH (PM3HUECKUX SIBICHHUM B MPOLECCE KOMaHIHON pabOThI;

® OBJIQJICHUE 3HAHUSIMHU (PU3NYECKUX TPUHLHUIIOB pabOThl M COBPEMEHHBIE
TEHJICHIIUU Pa3BUTHUSI U3MEPUTEIbHON TEXHUKH, UCIIOIb3YEMOW MPU PELICHUH MPH-

KIIaJHBIX 3aJa4 obOecnieueHusT 0e30IMacHBIX YCJIOBI/Iﬁ Tpyaa, HO}KapHOfI M OKOJOIrn4dc-
CKOIi 0€30I1aCHOCTH.

Ilepeuyenb KOMINETEeHINI, (OPMHUPYEMBIX B MPOLECCE U3YUEHHUS] TUCITMIIJINHbBI

KomnereHuuu Coaep:xkanue
YK-1 CriocobeH OCyIIeCTBIATh MOUCK, KpUTHUUYECKUI aHaIu3 M CUHTEe3 WH(pOpPMaLuH,
HNPUMEHSATh CUCTEMHBIH OXO JUISl PEIICHHS TIOCTABJICHHBIX 3a/a4.
YK-3 CriocoOeH OCyHIeCTBIISATh COIMATIBHOE B3aUMOICHCTBHE M PEATU30BBIBATH CBOIO
pOJIb B KOMaH/IE.
OIIK-1 CriocoOeH yuuThIBaTh COBPEMEHHBIC TCHICHIINU PA3BUTHUS TEXHUKU U

TEXHOJIOTHUI B 001acTH TeXHOC(hEepHOU 6e30MacCHOCTH, U3MEPUTENHLHOI

U BBIUUCIIUTEIILHOW TEXHHWKH, MH()OPMAIMOHHBIX TEXHOJIOTHH TpU pEIIeHUH
TUTIOBBIX 3a/lad B 00JacTH MpodeccCHOHANbHON NeATENbHOCTH, CBA3AHHOW C
3aIUTON OKpPY>KaoIel cpeibl U odecrieueHueM 0e301acCHOCTH YEJIOBEKA.

3agaum JUCHUIINHBI «PH3HKA»:

¢ (hopMHpPOBAaHWE OCHOBOMOJATAIONIUX TPEACTaBIeHUA O (QyHIaMEHTAILHOM
CTPOSHUHM MaTepud M (PU3NYECKUX MPHUHIIMIIAX COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTUHBI MHPA;

® IOHUMAHUE OCHOBHBIX 3aKOHOB (HM3WKM W TPaHUIl UX MPUMEHUMOCTH;
(byHIaMEHTAIBHBIX (PHU3NYECKUX KOHCTAHT; (PyHAAMEHTAIBHBIX (PU3UUECKUX OTBITOB
U UX POJIM B PEIICHUH MPUKIIATHBIX 3a/1a4 00€CIIEUCHUsI TIOKapHOK 0€30MacHOCTH;

¢ (hopMHpOBaHUE TIPECTABICHUN O 3HAYCHUN (HU3MUCSCKUX TCOPHH IS PeIICHUS
COBPEMEHHBIX U TMEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a]lad oOecredeHusi 6e301macHo-
CTH YEJIOBEKa, TIOKAPHOU U TEXHOCPEPHOU OE30MacHOCTH.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHH S AUCHUILTUHBI «DU3UKAY,




COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTATAMH OCBOCHHSI 00Pa30BaTeJIbHOI
NpOrpaMmbl

NuankaTopbl 10CTHKEHUS] KOMIIETeHIHH

I[lnanupyemsble pe3yJbTarbl 00y4eHHs 110
AUCHUILIMHE

YK-1.1. 3naer npuHuumns! cobopa, otdbopa u
000011IeHNA nH(popmarumy, METOIUKA
CUCTEMHOTO  T[OXO/la  JIIsi  PEIICHHUS
npoheCCHOHANTBHBIX 3a]1ay.

3Haer

(byHaaMeHTaIbHbIE 3aKOHBI TPUPO/IBI, TPAHHIIBI
NPUMEHUMOCTH (PU3MYECKUX TEOPHii; CBOWCTBA
CHCTEM pPa3IMYHON NpUPOIbl (MEXaHUYECKHE,
HIIEKTPOMArHUTHbIE, KBAHTOBOMEXAHUYECKHE)

Ymeer

BBIICIISTH ®YHHaMeHTaHBHOC H,leO TCXHUYCCKOI'O
3HAHUA 1 I/ICHOJ'II)?;OBaTI)q)YHﬂaMeHTaJ'H)HOe 3HAHUC
B Ka4€CTBE OPUECHTUPOBOYHOU OCHOBBI PEIICHUS
3a/1a4 B 001aCcTH TOXKapHOI O€30MacHOCTH.

YK-1.2. YMeer  aHanu3upoBaTh U
CHCTEMaTH3UPOBaTh PAa3HOPOIHEBIC JaHHbBIEC,
olleHuBaTh  A(PGPEKTUBHOCTH  MPOIEIYP
aHanmm3a MpoOJieM W TPHHATHUS pEIICHUI B
poheCCUOHAIBHOM JesITeIbHOCTH.

3Haer:

OCHOBBI TECOpHUHN HOFpeIHHOCTeﬁ; MPUHLHUIIBI 1
AJITOPUTMBbI BepI/I(I)I/IKaI_II/II/I PAa3HOPOAHBIX JaHHBIX

YMmeer

OCYIIECTBIIATH MTOWCK ONTUMAIBHOTO PEIICHMS B
MPOOJIEMHOM CUTYAIIUH U TPEACTABIISATH
pe3ybTaThl MPAKTHYECKON JIEATEIIEHOCTH B
YCTaHOBJICHHOU opme

YK-1.3. Biageer HaBbIKaMu Hay4HOTO
IIOMCKA U MTPAKTUYECKOI paboThI ¢
MH(POPMALMOHHBIMUA UCTOYHUKAMU;
METOJJaMH NPUHATHS PELICHU.

3Haer:

METOABbI HAYYHOI'O U €CTCCTBECHHOHAYYHOI'O
IIO3HaHUA,

YMmeer

OCYUIECTBIIATh HAyYHOT'O MOMCKa HHPOpPMAIINH B
npoliecce PelIeHNs IPaKTUIECKUX 3a/1a4 padoTaTh
C HOPMAaTUBHOM U CIIPABOYHOU JIMTEPATYPOU

YK-3.1. 3HaeT TUMOJOTHUIO U
(dhakTopsl popMUpPOBaHUS KOMAHI, CITOCOOBI
COLIMATLHOTO  B3aWMOJCUCTBUS;  IEJH,
3a1a4¥, QYHKIIMK U CTPYKTYpY yIpaBICHUS;
OpTaHHU3AIHIO u CTHJIb paboTsI
PYKOBOIMTENS; COOTHOILICHHWE TIIeNeH U
CPEICTB B  MOpPAIBHOW  JIEATEIHHOCTU
COTPYAHHUKOB;, HPaBCTBEHHBIC OTHOLICHHS B
CIIy’)keOHOM KOJUIGKTHBE (HAaYaJIbHHK —
MOJJYMHEHHBIH, B3aMMOOTHOIICHUS MEXIY

COTPYIHUKaMN); CIIy’)KEOHBIM ~ ITHKET:
OCHOBHBIE MIPUHIUIIB u ¢bopMbI;
yIIpaBJICHHE pUCKaMH, yIIpaBJICHUE

KOH(IUKTaMHU; CUCTEMY MOTHBALUU TpyZa,
CTUMYJINPOBaHUE CITy>KeOHO-TPYHAOBOM
AKTUBHOCTH M BOCIIUTAHUE MOAYNHEHHBIX.

3HaeT

CrpyKTypy yIpaBlieHus, TUIIOJIOTHUIO KOMaH]I,
CII0COOBI COIMAIBLHOIO B3aMMOIEHCTBH,
OCHOBHBIC ()OPMBI U TIPUHITUIIBI CITYKEOHOTO
O9THUKETa, OCHOBBI TeOpI/II/I BOCIIMTaHUs, OCHOBBI
KOH(l)J'II/IKTOJ'IOFI/II/I, HpaBCTBeHHI)IC HpI/IHHI/IHBI nu
o0l1IeUeI0BeYECKHE LIEHHOCTH

YMmeer

KOHCTPYKTUBHO B3aMMOJEHCTBOBaTbL B KOMaHJIE,
YOPaBIATh KOH(QIUKTAMHU B TIPOIECCE JOCTHKEHUS
MMOCTABJICHHBIX IEJIEH W KOJUIGKTHBHOTO PEIICHHS
3a/1a4 y4eOHO-TT03HABATEILHOMN NI TEIbHOCTH

YK-3.2. VYMmeer geiicTBoBaTbh B JIyXe
COTPYIHHYECTBA; NPUHUMATh PELICHUS C
cobmoneHrneM MOPaJIbHO-3TUYECKUX

3HaeT

MOpaHBHO-BTI/I‘-IGCKI/Ie MMPUHIUIIBI 1 HOPMbIL
B3aMMOOTHOIIICHUH B KOJIJICKTUBC,




IIPUHOUIIOB W HOPM B3aMMOOTHOLICHUA B
KOJUIGKTUBE;  TPOSBIATH  yBAXEHHE K
MHCHUIO U KYJIBTYpPEC APYTHUX; OMNPCACIIATH
nenu u  paboraTb B HAalpaBICHHH
JIMYHOCTHOTO M MPOECCHOHATBHOTO POCTA.

YMmeer

[TposiBNIATH TONEPAHTHOCTh K WHOMY MHEHHIO H
KyJIBTYpe IpPYTHX; OCYILECTBIATH Pe(IEKCUI0 U
camMope(]IIeKCcH0; CaMOCTOSITENIbHO paboTaTh B
HalpaBJICHUH JIMYHOCTHOTO U
po(eCCHOHAIBHOTO POCTa

YK-3.3. Bnazaeer HaBbIKaMu
pacrpeneeHus pojiei B yCIOBUX
KOMaHJHOI'O B3aUMOJEUCTBYS; METOJaMU
OLICHKM CBOUX JICHCTBUH, IJITAHUPOBAHUS U
YIPAaBJICHHS BPEMEHEM.

3Haer

OCHOBBI POJIEBOTO B3aUMOJICHCTBUS B KOMaH/IE

YMmeer

OcyiecTBIsITh caMopeIeKCHIo COOCTBEHHBIX
JIEUCTBUI U YIIPABISATh BPEMEHEM

OIIK-1.1. 3Haet COBpPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU u
MpOrpaMMHBIE CPEICTBAa, B TOM YHCIE
OTE4YECTBEHHOI'O MIPOU3BOJICTBA, TUTSt
pelieHus 3ajau npodeccuoHalbHON
ACATCIIbHOCTH.

3Haer

BO3MOYKHOCTH COBPEMEHHBIX IIPOIPAMMHBIX
CPEICTB B PELICHUH Y4€OHBIX U MPUKIIAJIHbBIX
3a/1ad B 001aCTH KyJAbTyphl 0€30MaCHOCTH

YMmeer

Hcnions30BaTh MPOrpaMMHBIE IPOIYKTHI B
KauecTBE CPEJICTB pelieHus PO eCcCHOHATBLHBIX
3a1a4

OIIK-1.2. VYwmeer BbIOMpaTh COBpEMEHHbBIE
CpeacTBa oOecrieyeHus HOXKapHOH
0€30MacHOCTH OOBEKTOB U  OIOBEIICHUS
Jaofed, B TOM 4YHCIE OTEYECTBEHHOIO
MIPOM3BOACTBA,  JJI1  pELIeHUs  3a/1a4
po¢eCCUOHAIBHOM JesITeIbHOCTH.

3Haer

OCHOBBI METOOJIOTMH HAYYHOT'O TIO3HAHUS
IIPUPOAHBIX SBICHUHI U IIPOLECCOB

YMmeer

T'paMOTHO HUCIIOJIB30BAThL METOABI MOACIIMPOBAHUA
(1)I/I3I/ILI€CKI/IX IIponIeccCoB n SIBJIGHUH B XOJIe
pE€ICHUA CTaHAAPTHBIX ITPAKTHKO-
OPHUECHTHPOBAHHBIX U TCXHUYCCKUX 3aaa4d

OIIK-1.3. Bnangeer HaBBIKAMH
IIPUMEHEHUS COBPEMEHHBIX CpEICTB
WHINBUyaJIbHON U KOJJIEKTUBHOMW 3aILIUTBHI,
B TOM quciie OTE€YECTBEHHOIO
MPOU3BOJCTBA, MPHU  PEUICHWH  3aaad
npodeccuoHaNbHOMN 1eATeIbHOCTH.

3Haer

SMITUPHUYCCKUEC METOABI ITO3HAHUA (I/I3Mep€HI/IC,
HaOMoIeHNE, SKCIIEPUMEHT)

YMmeer

IIPOBOJIUTH IKCIIEPUMEHTAILHOE UCCIIEA0BAHNE
HaTypHBIX U BUPTYAJIbHBIX MOJieNel (PU3NIEeCKUX
SBJICHUH M ITPOLIECCOB

3. MecTo 1MCHUIJIMHBI B CTPYKTYpPe OCHOBHOM MPodecCHOHAIbHOM
0o0pa3oBaTe/iLHOI MPOrpaMMBbl

JlucuuiiiHa OTHOCUTCS K 0a30BOM 4acTU OCHOBHOW MpPOQeCcCHOHAIBHOM

o0OpazoBareybHOM
HaMpaBJICHUIO

MPOrPaMMBbI
IIOJITOTOBKH

BBICIIETO
20.03.01

oOpazoBaHuUs
«TexHochepHas

OakanmaBpuara 1O
0€30MacHOCTbY,

HanpaBiieHHOCTh (npoduiib) «IloxapHasi 6€e30MaCHOCTDY.
4. CTpyKTYypa M coaepKaHue TUCUUIINHBI



OO0masi TpymOEMKOCTh JUCIMIUIMHBI COCTABISACT 7 3a4eTHBIX €IWHUI, 252
qaca.

4.1 PacnpenesieHue TPy10eMKOCTH JUCHMILUIMHBI 10 BUAaM padoT
no cemecrpam u ¢gpopmam o0y4eHH s

1Jis1 04HO¥ GopMbI 00yUeHHsI

TpyaoeMkocThb
Bun yuebHoM paboThI 110 CEMeCTpam
3.€. gac.
2 3 4
OO61mas Tpy10eMKOCTb TUCIUTUIUHEI TIO ” 252 7 108 7
yueOHOMY IJIaHYy
KonraktHas pabota, B TOM YHCIIE: 118 40 38 40
AyIUTOpPHBbIE 3aHATHSA 116 40 36 40
Jlexrum (JI) 40 14 10 16
[Tpaktrueckue 3anstus (I13) 36 14 10 12
JlaGopatopusie pabotsl (JIP) 40 12 16 12
CamocrosiTesqbHast pagora (CPC) 98 32 34 32
B TOM YHCJI€:
KOHCYJIbTALMM TIepe]l IK3aMECHOM 2 2
3auer + +
3auer ¢ oleHKOi + +
IK3aMeH 36 36
JJIS 3204HOM (popMBbI 00YUEeHM S
TpynoeMKocTh
. 1o
Bun yuebHOM paboThI se. e, e
1
OO6masi TpyI0eMKOCTh AMCHUUIUIMHBI MO y4eOHOMY 7 252 252
TUTaHY
KonraktHas pabota, B TOM 4HCIIE: 26 26
AyIUTOpPHbIE 3aHATHSA 26 26
Jlexruu (JI) 6 6
ITpaktuueckue 3ansatus (113) 6 6
Jlabopatopusie pabotsl (JIP) 12 12
CamocrosiTesabHasi pagora (CPC) 217 217
B TOM YHCJIC:
KOHCYJIBTAIIMU TIEPE]T 3K3aMEHOM 2 2
IK3aMeH 9 9

4.2. Cogepxxanue JUCUMILIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJICHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKUX YaCOB U BU/I0B
Y4eOHbIX 3aHATHIA.

1Jis1 04HOM GopMBbI 00yUeHH I
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1 Tema Nel «Kunemaruka 3 4 4
JIBUKCHUS TEID»
b Tema No2 «/IluHamuKa ABUKCHUS 16 4 4 8
TE. ..
3 Tema Ne3 «Pabora, MOLIHOCTE, 13 4 4 10
SHEPTHUsD). ..
4 Tema Ne4 «Mexanuka 3 2 6
JBUKYITUXCS )KUJIKOCTEH U Ta30B»
5 Tema No5 «3mepenus 2 14 4 4
(U3HYECKUX BEITUINHY
3auer T +
Tema Ne6 «DnexkTpocTaTuka 2 2 4 10
6 P 18
7 Tema Ne7 «ITocTosiHHBII 18 2 2 4 10
NEKTPUUECKUN TOK»
Tema Ne§ «MarnuTtHoe mose 4 2 4 10
8 20
9 Tema Ne9 «Cratnaeckoe 14 2 4 4 4
MarHUTHOE MOJIE B BEUIECTBE»
10 |Koncyabranus 2 2
11 |9x3amen 36 36
ema NelO «KonebGanus»
12 | Tema Nel0 «Kone6 8 4 4
13 Tema Nell «IlepemeHHBIN 10 4 6
ANEKTPUUYECKUHN TOK»
14 Tema Nel2 «BomHOBBIE 10 2 4 4
MIPOLIECCHI»
15 Tema Nel3 «DnexTpomarHuTHbIE 4 2 2
BOJIHBI»
16 | Tema Nel4 «MnTepdepenimsy» 6 2 4
ema Nel5 «/Iudpakiums»
17 | Tema Nel5 «Mucp 18 4 4 2 8
18 Tema Nel6 «DnexTpomarHuTHbIE 16 2 8 2 4
BOJIHBI B BEILIECTBE»
3a4der ¢ oueHKOH + +
Hroro 252 40 36 40 36 98
JJIS1 32049HOH ()OpMBI 00YUEHUSA
Ne i/ KoanuecTBo 4acoB mo o
BHJIAM 3aHATHII S
. ZE:z
=) D o @ 2 é - =
2 s = 2 g S = =
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= ) = | 3
TEM = = = ek z | = 5
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1 2 3 6 8

1 Tema Nel «Kunemaruka 24 16
TIBIDKEHUS TEDY

) Tema Ne2 «J/luHaMuKa IBMXKCHHS 14 14
TED. ..

3 Tema Ne3 «Pabora, MOIIHOCTB, 14 14
SHEPTHSY. ..

4 Tema Ned «MexaHunka 14 14
JBIDKYIIMXCS KUIKOCTEH M Ta30B)»

5 Tema Ne5 «3mepenus 14 14
(DU3UYECKUX BETUIHHY
Tema Ne6 «DnexkTpocTraruka 6 12

6 20

7 Tema No7 «ITocToTHHBIN 14 14
AIEKTPUYECKHUIN TOK)
Tema Ne8 «MarautHoe mosue» 14

8 14

9 Tema Ne9 «Cratnyeckoe 14 14
MAar"duTHOE I10JI€ B BEILIECTBE)
Tema Nel0 «Konebanus» 6 14

10 22

11 Tema Nell «IlepemenHbIN 12 12
AIEKTPUUECKUM TOK

12 Tema Nel2 «BonHOBEBIE 12 12
MPOIECChD)

13 Tema Nel3 «DnekTpoMarHuTHbIE 12 12
BOJIHDBI»
Tema Nel4 «MaTepdhepeHnsy 12

14 ppep 12

15 | Tema Nel5 «Indpaxis» 14 14

16 Tema Nel6 «DnexTpomarHuTHbIE 15 15
BOJIHBI B BEIIIECTBE»
Koncyabranus 2 2
9K3aMeH 9
HToro 252 12 219

4.3.1 Coaep:xanue TUCHUILIMHBI 11 00yYAIOIIMXCH OYHOM (POpMBbI 00yUe-

HUA

Pa3gea Ne 1 dusnyeckue 0CHOBBI MEXaHUKH

Tema 1. Kunemaruka 1BMKEeHHUSA TeJl

Jlexknus. MarepuanpHasi Touka, abCOIIOTHO TBEPOE TENO, CILIONIHAS Cpea.
Kunemarnueckoe onvcanue ABMIKEHUS. DIEMEHTHI BEKTOPHOU ainreOphl.
[IpssMonuHEHOE JBUKECHUE TOYKHU. JIBHKEHHME TOYKHM TIO OKPYKHOCTH.



VYrioBass CcKOpoCcTh W ymioBoe yckopeHue. CKOpOCTh H  YCKOpPEHHE TpH
KPUBOJIMHEHHOM JIBHKEHUH.

Knaccuueckas mexanuka. [loHaTHE COCTOSIHUS B KJIACCHYECKOM MEXaHUKE.

OO0600111eHHBIE KOOPJMHATHI M YUCIO cTerneHed cBoOonbl. Yucio cremneHein
CBOOO/IbI a0COJIFOTHO TBEPJIOTO TeJa.

PenstuBrcTCKas MeXaHWKa, MPUHITAIT OTHOCHUTEIHLHOCTH.

CamocrosiTesibHast  pa6ora.  PemsaTuBuCTCKAass ~ MeXaHWKa,  MPUHIUI
OTHOCHUTEIHHOCTH.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Tema 2. /IluHaMuKa IBHKEHHS TeJl

Jleknusa. OcHoOBHas 3ajada JAMHAMUKU. YpaBHEHHUs JBHOKeHUs. Macca u
VIMITYJIBC.

IlepBblii 3ak0H HbIOTOHA M TOHATHE UHEPLIMATIBHOM CUCTEMBI OTCcYeTa. Bropon
3ak0oH HproTOHA, Kak ypaBHeHHE IBWXKEHUs. Tpetui 3akoH HproTOHA U 3aKOH
COXpPAHEHHsI MUMITyJIbca. MOMEHT CHJIbI, MOMEHT HMIYJIbCa, MOMEHT HWHEPLUHU.
Teopema IlITelinepa. Kunemaruka u JuHaMUKa TBEPJIOTO TEJIA.

Jlaboparopnas padora. OnpenesieHre XapaKTEPUCTUK JIBH)KEHUS T€JIa BOKPYT
HEMOJABUXHOMU OCH.

CamocrositesqbHast padoTa. HenHeplniaibHble CUCTEMBI OTCUETA.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nononHutensHas 1, 2, 3].

Tema 3. PaGora, MOIIHOCTB, JHEPI U

Jleknus. Pabora u kunetnueckast s3Heprus. MoniHocts. CuiioBoe mnose.

KoHcepBaTuBHBIE M HEKOHCEpPBATUBHBIEC CWIIBL. [loTeHIIMANbHAS SHEPTUs. 3aKOH
COXpaHEHHUsI DHEPTUH.

JlaGoparopnass pabora. lccnengoBanue  B3aUMOACUCTBUSL TEJl  IPH
COYJIApECHUSIX.

CamocrositesqibHast padora. [IpruMeHeHHe 3aKOHOB COXpPAHEHHSI DHEPIHH U
MMITYJIbCA B MEXaHUYECKUX CUCTEMAX.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Tema 4. MexaHuKa ABHKYIIUXCS "KUAKOCTEl U ra3oB

Jlekuus. JlaBneHne B JKHIKOCTH M Tras3e. YPaBHEHHME HENPEPBIBHOCTH.
VYpaBHeHue bepHyIuM 1 CneACTBUS U3 HETO. BA3KOCTS.

CamocrosiTesibHas padoTa./[BrKeHHE TN B KUJIKOCTIX U ra3ax.

Pexomenayemasi sureparypa:

ocHoBHas [1];

nonoyiHuTeNnbHas [1, 2, 3].



Tema 5. U3mepeHus pu3nvecKux BeJUYUH

IpakTuyeckue 3ausiTus. OnpeaeneHne NOrpeuHOCTeN P U3MEPEHUSX.

JlaGoparTopHasi pabora. OnpeienieHue NOrPEUIHOCTEN TPU U3MEPECHUSIX.

CamocrositesibHast padora. OCHOBHBIE TEPMUHBI U ONIpEAEIEHUA. MeToabl 1
BUJIbI u3MepeHuil. llorpemHoctb, TOYHOCTh, KiacCU(UKALMS MOTPEIIHOCTEN
n3MepeHuid. CpeacTBa U3MEPEeHHUs: KJIAaCChl TOYHOCTH, KiIacCU(PUKaIUs, UX TTOBEPKa U
MIPOBEPKA.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Pazgen Ne 2 DjiekTpu4ecTBO

Tema 6. dnexkTpocTaTuka

Jlekumsi. 3akoH Kynona. Onekrpuueckoe mnosne. HampsokeHHOCTh mois.
Teopema Octporpajackoro-lI'aycca. Pabora snexrpuueckux cui. [lorenmman. Casi3b
NOTEHIMAJIa C HaNpsDKEHHOCTBIO 3JIeKTpocTarnyeckoro moind. IIpoBomHukM u
IUDJIEKTPUKH B 3JIEKTPUYECKOM Tojie. MarepuanbHble ypaBHEHUS. DNEKTPOEMKOCTb.
Konnencaropsi.

IIpakTHuyeckoe 3aHATHE. DHEPTHUS SIIEKTPUUECKOTO MOJIS.

JlaboparopHas padora. DIeKTpOCTaTUYECKOE TTOJIE.

CamocrosiTeqbHast padoTa. DIEKTPOCTATHKA U AIIEKTPOJUHAMUKA.

Pexomenayemasi aureparypa:

OCHOBHas [2];

nononHutensHas [1, 4, 5].

Tema 7. IIoCTOAHHBIH JIEKTPUYECKUH TOK

Jleknus. YcioBue cymecTtBoBaHMs TOKa. 3akoHbl Oma m Jlxoyms u Jlenna.
Croponnue cunbl. 2.J[.C. ranpBanuueckoro osnementa. IIpaBuna Kupxroda.
DNEeKTpUYeCKU TOK B MeTamuiax. Kiaccuueckas TeOpHs SIEKTPONPOBOIHOCTH
MeTaiutoB. KBazucTaumoHapHbIE TOKH.

IIpakTnyeckoe 3aHsaATHe. Pacyer CHOXHBIX DJJIEKTPUUYECKUX LENEHd MO
npasuiam Kupxroda.

JlaGoparopnasi pabora. PacueT CIOXHBIX DJJIEKTPUYECKUX LEeNed 1o
npasuiam Kupxroda. [Iporecchl 3apsaku U pa3psaky KOHJIEHCATOpa.

CamocrositesqibHast padora. CBepXIPOBOAUMOCTb. Te€pPMORIEKTPUUYECKUE
ABJICHUS. DIEKTPUUYECKUM TOK B Ta3ax U KUIKOCTSIX.

Pexomenayemasi aureparypa:

OCHOBHas [2];

nornojaHuTeNnbHas [1, 5, 6].

Pa3zgen Ne 3 Marnmerusm
Tema 8. MaruuTHoe moJie

Jlekumsi. MarHutHoe 1MojJ€ M €ro XapakTepucTuku. 3akoH buo-Caapa-



Jlannaca. JlelficTBMe MarHuTHOTO Mo Ha JBKymuidcs 3apsan. Cuia JlopeHia.
IIpoBOIHMK ¢ TOKOM B MarHUTHOM T1oJie. Teopema O HUPKYISINUU BEKTOPAa MATHUTHOM
MHOYKIMU. [IOTOK BEKTOpa MarHUTHOM WHIAYKUMH. SIBICHHE DIIEKTPOMArHUTHOM
nHaykuuu. 3akoH Papanes. [Ipaswiio Jlenna. DHeprus MarHUTHOTO MOJIS.

IIpakTueckoe 3aHsitue. MarHUTHOE IOJIE COJIEHOMJA. DJIEKTPOMAarHUTHAs
WHIYKIIHS.

JlaboparopHasi pa0dora. MarHuTHOE IOJE COJICHOMJA. OJIEKTPOMAarHUTHAs
VHIyKLIMS.

CamocrositeabHast padora.CamonHaykuus. BzaumonHyKuus.

Pexomenayemasi iureparypa:

OCHOBHas [2];

nononaHutenbHas [1, 7].

Tema 9. CraTndyeckoe MarHuTHoe MmoJjie B BCIIECCTBE

Jlekumusi. Monekynsapuble TOkM. HamarHndyeHHOCTh. THUIIBI MarHeTHKOB.
®deppomarneTusm. TexHuueckas KpuBasi HAMarHUYUBaHUSI.

I[IpakTnueckoe 3aHATHE. Uccnenosanue neTu rUCTEpE3HCca
(dheppOMarHUTHBIX MaTEPUAJIOB.

Jlaboparopnasi paGora. ccnenoBanue neTiu ructepe3ruca GeppoMarHuTHbBIX
MaTepuasoB.

CamocrositesqibHast padora. OeppUTHL.

Pexomenayemasi aureparypa:

OCHOBHas [2];

nonoyiHuTebHas [1, 7].

Pa3nen Ne 4 Kosie0anua v BOJITHBI
Tema 10. KoJsieoanust

Jleknusa. ['apMoHUUYeCcKU OCIIMILISTOP. AMIUIMTY/Ia, KpyroBasi yactoTa, (paza
rapMoHudeckoro ocuuwuiaropa. CrnoxeHue konebaHuil. BekropHas auarpamma.
[IpuMepbl rapMOHUYECKUX OCHWLIATOPOB. CBOOOJHBIE 3aTyxaroliue KojieOaHusl.
Koaddumment  3aryxanus,  jgorapu@muyeckuii  JACKpEeMEHT,  JOOPOTHOCTD.
Boinyk/ieHHbIE KOJ€OaHUs OCIMILISATOpA MOJ JEHCTBUEM CHHYCOMAAIBHOW CHIIBL
Amrutyna v (aza mpu BRIHYXIACHHBIX KojeOaHUsX. BbIHyXIeHHbIE KOleOaHUs B
ANEKTPUYECKUX LEIISIX.

CamocrositesqibHast  pa0dora.Pe3oHaHCHbIE  KpHBbIE. AHrapMOHUYECKHUI
OCLMJLIATOP.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonoysiHUTENbHA [ 1, 8].

Tema 11. IlepemeHHBIH dJIEKTPUYECKUH TOK

JlabGopaTopnas paGora. 3aTyxaroiiue KojaeOaHusl.
CamocrosiTeqibHasti padora. [lonydeHue W OCHOBHBIE MapaMmeTpbl. Bujbl



CONIPOTUBJICHUIN B LEIMAX NEPEMEHHOIO TOKa. J[MarpamMa TOKOB M HANPSIKEHUUN B
LENsAX MEPEMEHHOIO TOKA.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nonoysiHuTeNnbHas [ 1, 8].

Tema 12. BosiHOBBIE POLECCHI

Jlekumus. Bonubl. KuHemarruka BOJHOBBIX TpolieccoB. BonHOBOe ypaBHEHUE.
[Inockass cuHycoujaidbHas MOHOXpomaruueckass BonHa. HMHTepdepenuuss u
nudpaKIs BOJIH.

JlaGopaTopHas padora. OnpeieieHHe CKOPOCTH 3BYKa B BO3/IyXE.

CamocrosiTeqbHast padora. beryuiue u cTosiurie BOJIHBI.

Pexomennyemas iureparypa:

ocHOBHas [3];

nonoysHuTENnbHa [ 1, 8].

Tema 13. DiieKTpOMArHUTHBIE BOJIHBI

Jlekumss.  YpaBHeHus ~ Makcsemna.  IIpyuHIMD ~ OTHOCUTENBHOCTH B
anekrpoguHamuke. Cucrema ypaBHeHUW MakcBenina B MHTETPAIBHOM U
muddepenuumanbHoii  popme. CKOPOCTh PacHpOCTPaHEHHUs 3JIEKTPOMArHUTHBIX
Bo3MyLIeHUH. [lltockast anexkTpoMarauTHas BosiHa. [lonsgpusanys BoJH.

CamocrosiTesqpHas padora. 1lIkana 3IeKTpOMarHUTHBIX BOJIH.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonoyiHuTeabHas [ 1, 8].

Pa3nea Ne 5 BosiHoBasi onTuka
Tema 14. UnuTepdepenuus

Jleknus. Pasutue npencraBmeHnii O IpuUpoAe CBeTa. BpemeHHas wu
MPOCTPAHCTBEHHAs] KOT€PEHTHOCTh CBETOBBIX BOJIH. MHTepdepeHmoHHas KapTuHA
OT JBYX KOTE€PEHTHBIX MCTOYHUKOB cBeTa. OmbiT FOHra. MuTepdepomerpsl U ux
MPaKTUYECKOE UCTOIb30BaHue. IHTepdepeHirs B TOHKUX MIEHKaX

CamocrositeqbHast padora. [Ipocsernenue ontuku. JKuaKOKpUCTAIIINYECKUE
WHJIUKaTOPbl TEMIIEPATYPHI.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonoyiHuTebHas [1, 9].

Tema 15. Iudpaxuus

Jlexuus. [Mpunnun Iroiirenca-®penens. Meron 3o @penens. dudpaxius
®peHens Ha KpynioM oTBepcTuu u aucke. Judpakuus @paynrodepa. Judpakuus Ha
npsiMoyrojibHou mienu. Judpakuronnas pemerka. Dopmyna Bynbeda-bparra.
Pa3pemaromias cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

IIpakTuueckoe 3ansaTue. [ludpakius cpera.



Jlaboparopnas padora. /{udpakuus cera.

CamocrositesibHast  padora. [lonstue o ronorpadUueckoM  METOJE
pEerucTpanuy u300pakeHHUs.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nonosiHuTeNnbHas [ 1, 9].

Tema 16. DiieKTpOMAarHUTHHIE BOJIHBI B BelllECTBE

Jleknusa. [{ucniepcus cBeta. @PU3NYECKUI CMBICI CIIEKTPAIIBHOTO Pa3I0KEHHUS.
OnektpoHHass Teopusi aucnepcun. llommomenune cBera. EcCTeCTBEHHBIN U
MOJSIPU30BaHHbIM CcBeT. llonspuszanmss cBeTa NOpU OTPAXKEHUU W MPEIOMIICHUMU.
[Tonstpouibl ¥ NOJISIpU3aLMOHHBIE TTPU3MBL. 3aKOH Mastoca.

IIpakTuyeckoe 3ausiTue. [lonsgpusanus ceera.

Jlaboparopnas padora. [lonspuzanus ceera.

CamocrosiTesibHas padora. BpanieHrne miockoCTH NOJISPU3ALUN.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nonoysiHuTENbHa [1, 9].

4.3.1 Conep:xxanue AUCHUILUIMHBI JJIA O0yYAIOIIUXCH 3204YHOH (POpPMBI
o0yueHust

Pa3znena Ne 1 ®uznyeckue 0CHOBBI MEXaHUKH
Tema 1. KuneMaTnka 1BHKeHHS TeJl

Jlekuusi. MarepuansHas Touka, aOCOITIOTHO TBEPOE TEIO, CILIONIHAS Cpea.

Kunemarnueckoe onvcanue ABMKEHUS. DIEMEHTHI BEKTOPHOU anreOphl.

[IpsmMonuHEWHOE NBUKEHHE TOYKHU. JIBMIKEHHME TOYKM IO OKPY>KHOCTH.
VYrmoBasg CKOpOCTb M ymioBoe yckopeHHe. CKOpPOCTp M YCKOPEHHE MpH
KPUBOJIMHEWMHOM JIBH>KCHUH.

Knaccuueckas mexanuka. [IoHATHE COCTOSHUS B KJIACCUYECKON MEXaHUKE.

OO0600111eHHBIE KOOPJWHATHI M YUCIO cTerneHed cBoOonbl. Yucio cremneHein
cBO0O/IbI a0COIIOTHO TBEPJOTO TENA.

IIpakTyeckoe 3aHATHE. PenstuBucrckas MEXaHUKa, MPUHLHUII
OTHOCHUTEIBHOCTH.

CamocrositesqibHast ~ paGora.  PenstuBuCTCKass  MEXaHWKA,  OPHUHIUI
OTHOCHUTEIBHOCTH.

Pexomenayemas iureparypa:

ocHOBHas [1];

nonoyiHuTeNnbHad [1, 2, 3].

Tema 2. [IlunaMuKka IBHKEHUS TeJl

CamocrositesqibHast padora. OcHOBHas 3amaya JAUHAMUKU. YPaBHEHUS
nsrkeHus. Macca u umnyisc. [lepBbiil 3akoH Hbpr0TOHA M MOHATHE MHEPLUAIBHOU



CUCTEMBI OTCueTa. Bropoi 3akoH HpIOTOHA, Kak ypaBHEHHE ABUKEHUA. TpETUN 3aKOH
HproToHa u 3aKOH COXpaHEHWs HMIYyiIbca. MOMEHT CWIBI, MOMEHT HMIIYJIbCA,
MoMeHT uHepuuu. Teopema lllteitHepa. Kunemarnka u IWHAMHKa TBEPAOIrO TeEJA.
HennepuuanbHble CUCTEMBI OTCUETA.

Pexomenayemas qureparypa:

ocHoBHas [1];

nornojaHuTenbHas [1, 2, 3].

Tema 3. PaGoTa, MOIIITHOCTD, JHEPTHSI

CamocrosiTesibHass padora. Pabora um kuHeTwyeckas sHeprus. MOIIHOCTE.
CunoBoe mnosne. KoHcepBaTuBHBIE M HEKOHCEpBaTHMBHbIE cuiibl. [loTeHUManbHAs
SHEprusi. 3aKOH COXpaHEeHUs SHepruu. [IpumMeHeHre 3aKkOHOB COXpAHEHUsI YHEPTUU U
HMMITYJIbCA B MEXaHUUYECKUX CUCTEMAX.

PexoMenayemas iureparypa:

ocHOBHas [1];

nonoyHuTENnbHad [1, 2, 3].

Tema 4. Mexannka ABHKYIIMXCH KUAKOCTEH U ra3os

CamocrositesqibHast pa0ora. [laBnmeHne B JKUIKOCTH M Tra3e. YpaBHEHHUE
HEMpPEpPhIBHOCTU. YpaBHeHUE bepHymn u ciencrBust U3 Hero. BsskocTs. JIBuxkeHue
TE€J B )KUJKOCTSX U ra3ax.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nononHutensHas 1, 2, 3].

Tema 5. U3mepenus pu3nvecKux BeJUYUH

CamocrositesbHast padora. OCHOBHBIE TEPMUHBI U OIIpEAEIeHUA. MeToabl u
BUJbI u3MepeHuil. llorpemHoctb, TOYHOCTh, KiacCU(UKALMS MOTPEIIHOCTEN
n3MepeHuit. CpescTBa U3BMEPEHUS: KIacChl TOYHOCTH, KiIacCU(UKAIIMS, UX TIOBEPKA U
IIPOBEPKA.

Pexomenayemas sureparypa:

OCHOBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Pazgen Ne 2 DjiekTpu4ecTBo

Tema 6. JnekTpocTaTuka

Jleknmusa. 3akon Kynona. Onexktpuueckoe mnosie. HampsikeHHOCTH MOJISL.
Teopema Octporpanckoro-I'aycca. Pabora snmekrpuueckux cui. [lorennuan. Cssb
MOTEHIMANla C HANPSXKEHHOCTBIO AJIEKTPOCTATUYECKOro mofisa. IIpoBogHuku
JURJICKTPUKH B DJIEKTPUUECKOM Mojie. MarepualibHble YpaBHEHUS. DIEKTPOEMKOCTb.
Konnencaropsl.

JlaGoparopHas padora. DJIEKTPOCTAaTUYECKOE MOJIE.

CamocTrosiTesibHasA padoTa. DIEKTPOCTATUKA U SJICKTPOIMHAMHUKA.



Pexomenayemasi iureparypa:
OCHOBHaf [2];
nonoiaHuTenbHas [1, 4, 5].

Tema 7. IIoCTOAHHBIH JIEKTPUYECKUMN TOK

CamocrosiTesibHass padora. YCIOBUE CYIIECTBOBaHUS TOKA. 3akoHbI Oma u
Jxoyns u Jlenna. Croponnue cunbl. J./[.C. ransBaHnueckoro snemeHra. [IpaBuia
Kupxroda. Onexrpuueckuii Tok B  Metawax. Kiaccuyeckas — teopus
AIIEKTPOIIPOBOAHOCTH MeTauioB. KBasucranmonapHsle TOKH. CBEpXIpPOBOINMOCTb.
TepmosnexTpudeckue sIBICHUsI. DIEKTPUUYECKUI TOK B ra3ax U KUIKOCTSX.

Pexomenayemasi iureparypa:

OCHOBHas [2];

nononHutenbHas [1, 5, 6].

Pa3zgen Ne 3 Marnerusm
Tema 8. MarauTHoe moJie

CamocrosiTesibHass padora. MarHuTHOE TOJIE U €r0 XAPAKTEPUCTUKU. 3aKOH
buo-Cagsapa-Jlannaca. [leiicTBME MarHUTHOrO MOJis HA JBWXyuuikcs 3apan. Cuna
Jlopenua. IIpoBOJHUK C TOKOM B MarHUTHOM moJjie. Teopema 0 MUPKYJISIUN BEKTOpa
MAarHuTHOM UWHAYKIUU. [lOoTOK BEkTOpa MAarHUTHOM WHAYKUUH. SIBIeHHE
AIEKTpOMarHuTHOM uWHAyKuuH. 3akoH Dapanes. IlpaBuno Jlenna. Oneprus
MarHuTHOTroO nojst. CaMouHAYKIMS. B3auMouHIyKIus.

Pexomenayemasi aureparypa:

OCHOBHas [2];

nononaHutenbHas [1, 7].

Tema 9. CraTndyeckoe MarHuTHoe MmoJjie B BCIIECCTBE

CamocrositeqbHast padora. MonekyisapHsle Toku. HamaranaeHHOCTh. THUITbI
MarHeTukoB. deppomarneTusM. TexHUUECKast KpuBas HaMmarHuuuBaHus. OeppuTel.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nonosiHuTenbHas [ 1, 7].

Pa3nen Ne 4 Kosre0anusa v BOJTHBI
Tema 10. Kos1ieoanus

Jlekuus. ['apmoHMYeCcKn OCIIMIUIATOP. AMITIUTY/IA, KPyroBas 4acrora, ¢asa
rapMoHudeckoro ocuuwuiaropa. CroxeHue koneOaHuil. BekropHas auarpamma.
[Ipumepsl rapMOHMYECKUX OCHMILIATOPOB. CBOOOAHBIE 3aTyXarolIue KoyieOaHus.
Koapduuuent  3aryxanusi, JorapupMUUECKUid  JEKPEMEHT,  JOOPOTHOCTb.
BbIHyXJIeHHbIE KOJEOaHUsSl OCIMILIATOpA MOJ JEHCTBUEM CHHYCOMAAIBHOM CHIIBL.
AmMmutyaa v pa3a npu BeIHYKJACHHBIX KOJIEOAHUSIX.



JlaboparTopnasi padora. BeiHyX1eHHBIC KOJICOAHUS B DIICKTPUUECKUX IICTISIX.

CamocrositesibHast padora. Pe3oHaHCHblE KpuBBIE. AHTMapMOHUYECKUHI
OCLUJUIATOP.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nonoyiHuTeNnbHas [ 1, 8].

Tema 11. IlepeMeHHBII JJIEKTPUYECKH TOK

CamocrositesqibHast padora. IlonydyeHMe W OCHOBHBIE MMapaMeTpbl. Bujibl
CONIPOTUBJICHUM B LEISAX NEPEMEHHOIO TOKa. J[MarpamMa TOKOB M HANpPSIKEHUU B
LENsAX MIEPEMEHHOIO TOKA.

Pexomennyemas iureparypa:

ocHOBHas [3];

nonoysiHuTENbHA [ 1, 8].

Tema 12. BosiHOBBIE poLECCHI

CamocrositesqibHast padora. Bonsbl. KuHemarnka BOJHOBBIX IIPOLIECCOB.
BonnoBoe ypaBHenue. Ilnockas cuHycoupanbHas MOHOXpOMaTh4yecKas BOJHA.
WNurepdepenius u audpaxuus BoyH. beryiine u crosiure BOJHBI.

Pexomenayemas qureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [ 1, 8].

Tema 13. DileKTPOMarHUTHbIE BOJHBI

CamocrosiTeqbHast paoora. YpaBHEeHH Makcgesuia. [Tpuanun
OTHOCUTEJIBHOCTH B 3JeKkTpoauHamuke. Cucrema ypaBHeHMl MakcBemia B
uHTerpasibHoOl W nuddepenunansHoii  ¢opme. CKOPOCTh  pacmpoOCTpaHEHUs
AIIEKTPOMArHUTHBIX BO3MyIIeHH. [lnockas sanekrpomarautHas BonHa. [lonspuzanus
BoJIH. IlIkana 31neKTpOMarHuTHBIX BOJIH.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [ 1, 8].

Pa3nen Ne 5 BosiHoBasi onTuka
Tema 14. UnTepdepennus

CamocrosiTeqibHasi padora. Pa3BuTue mnpeincraBieHUd O NPUPOAE CBETA.
Bpemennas u MPOCTPAHCTBEHHAs KOT€PEHTHOCTD CBETOBBIX BOJIH.
NurepdepeHiimonnas kapTuHa OT JBYX KOT€PEHTHBIX HCTOYHUKOB cBeTa. OmnbIT
FOnra. UntepdepoMerpbl U ux MpakTHUECKOE HCMOb30BaHue. MHTEpdepeHus B
TOHKMX TuleHKax. [IpocBemienne onTUKU. KUAKOKPUCTAUIMYECKUE WHIUKATOPHI
TEeMIEePaTypPHhl.



Pexomenayemasi iureparypa:
OCHOBHas [3];
nonosiHuTENbHAA [ 1, 9].
Tema 15. Iudgpakuus

CamocrositesqibHass padora. I[lpunmun [roiireHca-Openensa. Meton 30H
Openens. Jdudpakius Dpenenss Ha KpymioM OTBepcTUM M Jucke. Judpakius
Opaynrodepa. dudpakuus Ha npsMoyroiabHou menu. udpakuuronHas perieTka.
®opmyna Bynbda-bparra. Paszpemiaromas cnocoOHOCTh ONTUYECKUX MPUOOPOB.
[Tonsitue o rojorpaduyeckoM METO/IE PETUCTPALIUU U300PAKEHHUS.

Pexomenayemasi iureparypa:

ocHOBHas [3];

nonojaHutenbHas [1, 9].

Tema 16. DiieKTpOMarHUTHbIE BOJIHBI B BellleCTBE

CamocrositesibHass  padora. Jlucnepcuss cBera. DOU3NYECKHM  CMBICI
CIEKTPAJIBHOTO PAa3JIOKEHUs. JJNEKTPOHHAs Teopus aucnepcuu. llommomenne csera.
EcrecTBeHHBIN U TNONApU30BaHHBIM CBET. Ilonsgpusanms cBeTra HpU OTPAXKEHUU U
npenomiieHnd. llomgpouasl W moNsipU3allMOHHBIE NpU3MBL.  3akoH Mamtoca.
Bpaiienre miockoCcTH noJsipu3aluu.

Pexomenayemas qureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [1, 9].

5. MeTonuueckue PEKOMECHAAIIMHA 110 OPraHUu3anv U3YICHUA JUCHHUILJINHBI

[Ipn peanuzauumy NOpoOrpaMMbl JUCHUIUIMHBL HCIHOJB3YIOTCS JIEKIIMOHHBIE,
MIPaKTUYECKHE 3aHATHUS U 1a00paTopHbIE PAOOTHI.

OO1mMMH LeIMH YYeOHBIX 3aHATUMN SBISIOTCS:
— 00oO0mIeHue, cucTeMaru3anuss M yoIyOJieHWe TEOPeTUYECKUX 3HAHUK 110
KOHKPETHBIM TE€MaM JUCIUIUIMHBI C Y4YeTOM TpeOOBaHUN MOCWJIBHOCTH U
JAOCTYIMHOCTH Y4eOHOro Marepuarna;
— Ppa3BUTHE MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN 00YUarOIIUXCs C YYETOM BO3PACTHBIX
MICUXOJIOTHYECKUX 3aKOHOMEPHOCTEHN MaMsATH U MBILICHUS;
— JMYHOCTHO-OPUEHTUPOBAHHOE (OopMHpOBaHHE MPO(ECCHOHANBHO 3HAUYMMBIX
Ka4eCTB: CaMOCTOSATEIbHOCTH, HACTOMYNBOCTH B JIOCTUKEHUU MTOCTABIECHHBIX LIEJIEH,
OTBETCTBEHHOCTH Y TBOPYECKOW MHULIUATUBBI.

OCHOBHBIMM 33J]a4aMU JIEKLIUHU SBIISIOTCS:

— HCMOJBb30BAaHUE METO/AAa NPOOJIEMHOIO H3J0XKEHUS y4eOHOro marepuana Juis
peasn3anMu  MHQOPMALlMOHHOM,  CHCTEMATH3UPYIOLIEH,  pa3bsCHAOLIEN U
pasBuBaronel QyHKIU;

— obecrieyeHne MPeeMCTBEHHOCTH TeM JIEKLIMOHHOTO Kypca U Mpo¢eCcCHOHATBHOM
HaAIpPaBJICHHOCTHU y4eOHOro Marepuarna;

— pacKpbITUE BHYTPHUIIPEAMETHBIX M  MEXIPEAMETHBIX CBsi3ed  y4eOHOro



Marepuana.

[leapt0  mpakTUYECKOro  3aHATUS  sABIsSETCAd  (OPMHPOBAHUE  YMEHHI
UCIIOJIb30BATh €CTECTBEHHOHAYYHOE 3HAHHE B KAau€CTBE OPUEHTHUPOBOYHOM OCHOBBI
pelIeHHs] MPaKTUYECKUX 3ajad. B Xoie mNpakTUYecKuX 3aHATUNA 00ecreyruBaeTcs
pe(dIeKCUBHOE OCBOCHHME TEOPETHMUECKUX M SMIIMPUYECKUX METOAOB IMO3HAHHUS B
MPOLIeCCE BHIMOIHEHUS TPOOIIEMHBIX YUEOHBIX 33 JaHUM.

Hensamu 1a00paTOPHBIX 3aHATUH SBJISIFOTCSL: (dbopmupoBaHue
UCCIIEZIOBATENIbCKUX ~ yMEHMW  (HaOmromaTb,  CpaBHMBAaTh,  AHAJIU3HPOBATh,
yCTaHaBJIMBaTh 3aBUCUMOCTH, JI€JIaTh BBIBOJABI U 0000IEHNUS, CAMOCTOSATEIBHO BECTU
UCCJIeIOBaHNE); TIOHMMAaHWE TMPHUHIUMIIOB padOThl HW3MEPUTEIBHBIX MPUOOPOB;
npUOOpeTEeHNE JIMYHOTO OIbITa PabOThl C U3MEPUTEIHHON TEXHUKOM.

CamocTtosiTenbHas paboTa 0OydyaroOlUXCs HAampaBisieTcsl Ha JIMYHOCTHOE
JNOCTH)KEHHE CIENYIOIUX Lened: yrnryOneHue 3HaHWil; CaMOCTOSTENbHBINA IOHUCK,
o0paboTka u npeodpazoBaHue yueOHOU nHpopManuu; oTpadoTka yMEHuUsl padoThl CO
CIPABOYHOM HAYYHOH JIMTEPATypOd; rpaMOTHAs MOATOTOBKA K YUYEOHBIM 3aHITHUSIM.

N3y4yeHune NUCHUIITMHBI 3aKaHYMBAETCS SK3aMEHOM.

6. O0pa3oBaTeibHAsE TEXHOJIOT U

[Ipu peanmmzanuu  TmporpaMMbl  JUCHHMIUIMHBI — «DH3uKa»  UCIONB3yeTCs
oOpa3oBaTebHass TEXHOJOTHS TOATAamHOrO (hOpMHUPOBAHHUS YMCTBEHHBIX JICHCTBUH,
KOTOpasi OCYIIECTBISICTCSI B YCIIOBUSIX HMHTETPAIMU TPAKTUYECKOTO 3aHATHS U
naboparopHoii paloThl. JlugakThyeckue yCIOBUS WHTErpallud y4eOHBIX 3aHATUN
OTIpE/ICNICHbl B HAyYHOM HCCIICJIOBAaHUH, MPOBEIACHHOM COTPYJAHHKaMHU Kadeapbl B
pamMKax Hay4YHO-HCCIIEI0BATEIbCKON PaObOThl YHUBEPCUTETA.

OmnpeneneHHBIMH B TEOpUHM  OOY4YEHHUS  CTPYKTYPHBIMH  3JIE€MEHTaMU
0o0pa30BaTeIbHON TEXHOJIOTHH SBIISFOTCSI KOHIICTITyaJIbHAasi OCHOBA, COIEPKATEIIbHbBIE
U TIPOIIeCCyaTbHbIC KOMIIOHCHTHI.

Konuenmyanvnoii ocnoeoit  00pa3oBaTeNbHOM  TEXHOJOTHHA  TOJTAITHOTO
GbopMHUpOBaHUS YMCTBEHHBIX JICHCTBHHA SIBISIFOTCS TPUHIUIBI  BEpPUQPUKAIINH,
MEXTUCITUTUTHHAPHON WHTETPAaTUBHOCTH, CIMHCTBA u MHOTOO0Opa3usl
BHYTPHUIIPEIMETHBIX CBsI3eH (hyHIaMEHTAIBHON JUCITUTUTHHBI «DHr3nKkay.

OCHOBHBIMHU TIETICBBIMH YCTAaHOBKAMH JCSATCILHOCTH TIPENOJaBaHUS-YICHHSI
SIBIISTFOTCSL:

®CO3/IaHUE YCIOBUH ISl PeICKCUBHOTO OCBOCHUS €CTECTBEHHOHAYUYHBIX 3HA-
HUH B Pa3IUYHBIX BUAAX YIeOHO-TIO3HABATEILHOM JIEATSILHOCTH,

¢000011IeHNe, CHCTeMaTH3aIus, yriyOlieHne, OCBOCHHUE TEOPETUUSCKIX 3HAHUN
M0 KOHKPETHBIM TeMaM y4eOHOro Kypca (hU3UKY;

®pa3BUTHE Yy OOYYArONIUXCs: HABBIKOB KOMAHIHOW PabOThI, MEKIUYHOCTHON
KOMMYHUKAIINH, IPUHSATHS PEIICHHUH, TUACPCKUX KA4eCTB.

CooeporcamenbHbIMU KOMROHEHmMAamMu 00pa30BaTEILHON TEXHOJIOTHH SBIISIOTCS
TEMaTHYECKHE TAaKEThl JUIAKTUYCCKUX CPEICTB, KOTOpPHIE pa3pabaThIBAlOTCS IS
KOKJIOT0  MHTETPATUBHOTO  y4eOHOTO  3aHATHS € Ielblo  obecrneueHus
WHJUBUYyaIbHOM OTPa0OTKM YMEHHU HCIOJIb30BaTh (PyHAaMEHTaIbHBIC 3HAHHUS B



Ka4eCTBE CpPEICTB PEIICHHUS IPAaKTUYECKHX M SMIHMPUYECKUX 3aJad 10 TeMe
MHTErPaTUBHOIO YU4€OHOI0 3aHATHUS;

Ilpouyeccyanvnvimu Komnonenmamu oOpa30BATEIbHON TEXHOJIOTHH SABIISIOTCS
TEMaTUYECKH COIVIAaCOBAHHBIE KOMIUIEKChl HATYypHBIX JIA0OPATOPHBIX YCTAHOBOK H
aBTOPCKHUX YUYEOHBIX MPOTPAMMHBIX MPOAYKTOB, UCIOJIb30BAHUE KOTOPHIX B yUEOHOM
Mpoliecce MO3BOJSET 00ECNEeYUTh TAPMOHUYHOE JIOMOJHEHUE CPEJICTB HATYpPHOIO U
BUPTYaJIbHOTO SKCIIEPUMEHTOB.

[Ipy BBINONHEHHH BHUPTYaNbHBIX Ja0OPATOPHBIX PabOT  HMCHOIB3YIOTCA
aBTOPCKHE KOMITBIOTEPHBIE MOJETU M0 paszfenaMm Kypca ¢usuku: «Duznueckue
OCHOBBI MEXaHUKH», «DIEKTPUUYCCTBO», «Maretusm», «®Duszmka KoieOaHUN u
BOJIH», «BoHOBas onTukay.

B enuHcTBE M B3aUMOCBSI3M CTPYKTYPHBIX KOMIIOHEHTOB O00€CIIEUMBACTCS
BBIMIOJITHEHHE  OCHOBHBIX  TpeOOBaHMH K  0Opa3oBaTeNbHOM  TEXHOJOTHU:
KOHIIENTYaJlbHOCTh, CUCTEMHOCTb, BOCIIPOM3BOANUMOCTb, THOKOCTh, 3(PPEKTUBHOCTD,
JMHAMUYHOCTB U YIIPABISIEMOCTb.

WNHurerpatuBHoe ydeOHOE 3aHSATHE NPOBOAMTCS JIByMsl MPENOAABATENSIMU B
TeueHre 6 yacoB (WM 4 yacoB) B JABYX IOMEIICHHSIX: B HATypHOW Jiaboparopuu
(GU3UKM U B KOMITBIOTEPHOM KJIacce, B KOTOPBIX KypCAHThI MOJATPYII OpHUraJIHbIM
METOJIOM BBITIOJHSIOT JIA0OpATOPHBIE padOThHI (HATYPHBIE U BUPTYaJIbHBIE).

Ha mnocnegyommx WHTETPAaTUBHBIX YYEOHBIX 3aHITHSIX OCYLIECTBISETCA
poTanus NOArpyMl.

[lorTanHOe ~ QopmMupoBaHHE  YMCTBEHHBIX  JIEUCTBHM  OOydYaroniuxcs
o0ecreynBaeTCs Ha KOHTPOJIbHO-TIPAKTUYECKOM, KCTIEPUMEHTAIHPHOM W aHaJTUTUKO-
CUHTETUYECKOM dTanax MHTETPATUBHOTO YYEOHOTO 3aHSTHSI.

B TeueHue mepBBIX BYX 4acOB y4EOHOTO 3aHATHUS KypCAHThl WHJUBUIYAIBHO
BBINIOJIHSAIOT ~ TECTOBBIE  IPAKTUYECKHE  3aJaHus 1O TEeME€  MPEICTOALIEro
AKCIIEPUMEHTAIBHOTO UCCIEA0BAHNS (KOHTPOJIbHO-IPAKTHYECKHUIA ITAI).

Lens oOyueHuss — QopMupoBaHHE YMEHUN HCIOJIb30BaTh (PyHAaMEHTaIbHBIC
3HaHMS B KAYECTBE OPUEHTUPOBOYHOW OCHOBBI PEIICHMS MPAKTUYECKUX 3ajiad,
CaMOCTOATENIbHOE  M3yYeHHWE  MPUHIUIOB  paboThl  OpPUOOPOB U CXEMBbI
HKCIIEPUMEHTAIBLHOU PaOOTHI.

OO0pazoBarenbHBIMU 33Jja4aMUd  KOHTPOJIBHO-TIPAKTUYECKOTO H3Tara SBIISIFOTCS:
M3y4YeHHE JIEKIIMOHHOTO Marepuajia, OCBOCHHE METONO0B paboThl ¢ y4yeOHOH
JUTEPaTypOil; BHIMIOJHEHUE BBIYMCIIEHUMN, pACUETOB B XOJ€ PEIICHUSI MPAKTUYECKUX
3a/1a4; paboTa ¢ HOPMAaTUBHOW U CIIPABOYHOM JTUTEPATYPOH.

B Teuenme cnemyromux 2 4YacoB ydeOHOTO 3aHSATHS KypCaHTBl OpUTaIHBIM
METOJIOM BBIIIOJIHSIOT JIA0OPATOPHBIE padOTHI (IKCIEPUMEHTAIbHBIH 3TAl).

Hens oOyuenus — (QopMUpOBaHHE MHCTPYMEHTAIBHON  KOMIIETEHIUU
IUIAaHUPOBAaTh M TPOBOAMTH (DU3UUYECKHUE MCCIEIOBAHUS SKCIEPUMEHTAIbHBIMU
Merogamu; (OpMHpPOBAHME YMEHHsSI paboOTaTh B KOJUIEKTMBE W NOJYUHATHCA
PYKOBOJAIIUM YKa3aHUSIM.

OOpa3zoBarenbHBIMU  33/la4aMU  SKCIIEPUMEHTAJILHOIO  dTana  SIBJISIFOTCS:
dbopMHUpOBaHUE MPAKTHUYECKUX YMEHUN pabOThl C H3MEPUTEIHHBIMHU IMPUOOpaAMU,
yCTaHOBKaMM; (POPMHUPOBAHUE HCCIENAOBATENbCKUX YMEHHUN; SKCIIEPUMEHTAIbHAs



npoBepka  (QopMys, METOOUK pacyera, YCTAHOBIEHHWE U  TOATBEPKIACHUE
3aKOHOMEPHOCTEH, O3HAKOMJICHHE C METOJUMKAMH MPOBEACHUS 3KCIEPUMEHTOB,
YCTAHOBJIICHHME CBOMCTB  BEIIECTB, MX KAYECTBEHHBIX U  KOJMYECTBEHHBIX
XapaKTEPUCTHK,

B TedeHuwe  3aKdIOUMTENBHBIX 2  YacOB  KypCaHThl  OCYILIECTBIISIOT
CaMOCTOATENbHYI0 00pabOTKY M MPEICTABISAIOT PE3YIbTAThl SKCIIEPUMEHTA B YCTHOMN
Y TIMChbMEHHOH (hopMe (AHAJIMTUKO-CMHTeTHYeCKHUIi ITam).

Lens oOyueHus - GopMupoBaHUE UHCTPYMEHTAIBLHON KOMIETEHIIMN OLIEHUBAThH
TOYHOCTb W TIOIPEUIHOCTh HW3MEPEHHM, aHaIM3UpoBaTh (PU3MUECKUI CMBICI
IOJIyYEHHBIX ~ pPE3YyJIbTAaTOB; IPOBOAMWTH  JIOKA3aTelIbCTBA  YTBEPXKICHHHA  Kak
COCTaBJISIONIEH KOTHUTUBHON U KOMMYHUKAaTUBHON (DyHKIIUU.

B koHIle MHTErpaTMBHOTO y4eOHOTO 3aHATUS KypCaHThl y4eOHOW TPYIIIbI
00si3aHBl  JIMYHO  TPEACTaBUTh  pE3yJbTaThl  CaMOCTOSTENBHOM  y4ueOHO-
MO3HABATEIBHOM JESITENIbBHOCTH B BHJI€ O(POPMIIEHHOIO MO YCTAHOBJIEHHOW (opme
0TYeTa M0 HATYPHOM (MJIM BUPTYaJIbLHOM) JJadopaTopHoi padore.

7. OnleHOYHbIe MaTepPHAJIbI N0 JUCHUILIUHE

Texyuuit KOHTPOJIb YCIIEBAEMOCTH 00€CIIEUYMBAET OLICHUBAHUE XO/a OCBOCHUS
JTUCIUIUIMHBI, TTPOBOAUTCS B COOTBETCTBHH C COACPKAHUEM JUCIUIUIMHBI 10 BUIAM
3aHATHI B (OopMe TECTHUPOBAHHUA, 3AIIUTHl OTYETOB MO JIAOOPATOPHBIM paboTaM,
3alllUTHl OTYETOB II0 pacdyeTHO-TpadUuecKuM padoTaM, BBHITIOJHEHHBIX B XOJE
MCCJIeI0BaHNN KOMIBIOTEPHBIX MOJIENEeH (PU3NUECKUX MPOIIECCOB.

[IpomexxyTouHast ~ arrecramusi,  KOTOpass  OOECIEYMBAET  OILICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJAbTaTOB OOyYEHUS 10 JUCITUIUIMHE,
pOBOIUTCS B hopMe 3aueTa, 3aueTa C OIEHKON U 9K3aMeHa.

7.1. HpI/IMepHLIe OICHOYHbIC MaTEePHUAJIbI AJA TECKYIIETIr0 KOHTPOJA YCII€BAEMO-
CTH.

7.1.1. TunoBbIe 3aJaHUs AJIA TECTUPOBAHMSA:

1. B xonrype Tomcona HampsbkeHUE Ha OOKJIaJKax KOHJEHCATOpa U3MEHSETCS
no 3akony: U = 100-cos1000t (B). Ecinu 31eKTpOoeMKOCTh KOHAeHcaropa paBHa 10
MK®, TO MakCUMaJbHas CWJIa TOKa B KOHTYPE PaBHA....

1A

2)2A

3)0,5 A

4)0,1 A

5)0,2 A

2. B xontype TomcoHa 37€KTpOEMKOCTh KOHAeHcaropa paBHa 10 mx®d, a uH-
AyKTUBHOCTH Karymiku 0,1 T'n. Ecnu amminuTyaa xkojaeOaHWil CHIIbl TOKA COCTaBIISIET
100 MA, To ammMTya KoJeOaHUil HaNpsKEHUsT Ha KOHJIEHCATOpe paBHa

1)I0B

2) 100 B

3)1B



4)0,1 B

5)0,01 B

3. Kak u3MeHuTcs AJivHa BOJIHBI, HA KOTOPYIO HACTPOEH PaJHOIPUEMHUK, €CIIN
B IIPUEMHOM KOJIeOaTEIbHOM KOHTYPE €MKOCTh KOHIEHCAaTOpa YBEIUYUTh B 9 paz?

1) ymensiuTces B 3 pasa

2) ymeHbMTCS B 9 pas

3) yBenuuuTcs B 3 pasa

4) yBenuuurcs B 9 pa3

5) HE U3MEHUTCH

4. OnTuyeckuii Tuana3oH BKIIOYAET B ceO4. . .

1) Bunumerii cBeT, yasTpaduoieTOBOE U3IyueHre, HH(paKpacHOe U3ITyUeHUE

2) yabTpaduosieToBoe u3nyueHue, MHGpaKpacHOE H3ITyUCHUE

3) Anamna3oH PeHTIeHOBCKOE M3IyUeHUs, YIbTpadroIeTOBOE N3TyUeHHE,
UH(ppaKpacHOE U3ITyUEeHUE

4) nuana3oH PeHTI€HOBCKOI0 U3y4Y€HHUs, BUIUMbIN CBET

5) yapTpaduonaeToBoe u3ydeHue, nHpakpacHoe U3TyIeHUE

5. CKONBKO JUIMH BOJH MOHOXPOMATHUYECKOIO CBETA ¢ 4acToTo P=5-10" I'ny

yJ0arcs Ha myTH 1,2 MM B BakyyMe
1) 30000
2) 20000
3) 10000
4) 5000
5) [IpaBUIBHOTO OTBETA HE MPEAJIOKEHO

7.1.2 ®opma oT4yeTa Mo JadOpaTopHOii padoTe M pacuyeTHO-rpaduyeckoil pa-
oore:

Otuet o nabopatopHol (pacueTHo-rpaduueckoii) padore Ne
HasBanue paOoThI:

[enb paboOTHI:

Teopernueckas 4acCTh:

OKcrnepUMeHTalIbHAS YaCTh:

OOpaboTka pe3yJIbTaToB:

BbIBO/IBI O COOTBETCTBUM YCTAaHOBJICHHBIM HOPMaM M MPaBHUJIaM OIICHKHU:

7.1.3 Tunossble 3a3a4u:

1. HopMmanbpHOE yCKOpEHHE TOUYKH, IBHXKYIIECHCS MO OKPYKHOCTH pagnycom 4 MeT-
pa, 3a/1aeTCs ypaBHEHUEM a, = | + 61 + 9£°. OnpenenuTh TaHreHIMAIBHOE YCKOpPE-
HUE TOYKH U MOJTHOE YCKOPEHHE uepe3 | ¢ mocie Havana ABUKEHHUS.

2. Touka ABMKETCA MO OKPYKHOCTH paguycoM 10 cM ¢ MOCTOSHHBIM TaHI€HLIUAJIb-
HBIM ycKopeHueM 8 cm/c’. Uepes Kakoe BpeMs T10CIIE Hayajla JBHKEHHUS HOPMAJIhb-
HOE€ YCKOpPEHHUE TOUKHU OyAET paBHO TaHI'€HLUAIbHOMY?



3. Ha kakoil BbICOTE OT MOBEPXHOCTU 3€MJIM YCKOPEHUE CBOOOJHOIO MaJECHUS J0-
CTUTaeT BeIUYUHLI 1 M/c*?

4. HaliTu nuHeWHbIE CKOPOCTH JBWKEHHUsS IIEHTPOB Iapa, Aucka U oOpyua, cKa-
THUBIINXCS 0€3 CKOJIBXKEHHUS ¢ HAKJIOHHOM IUIOCKOCTH BhIcOTOM /2 = 0,5 M.

5. OOpyu maccoit m = 1 kr, paguyc KOToporo paBeH R = 60 cMm, IpHUBs3aH K BEpPEBKE
mmHou € = 40 cM. BepeBky ¢ 00pydeM BpamiaroT B TOPU30HTAIBLHOM MJIOCKOCTH.
Haiitu MomMeHT nHepiuu oopyua.
7.2I1IpuMepHbIe OLIEHOYHBbIE MATEPHUAJIBI IJIsl IPOMEKYTOYHOM ATTECTANNM:

1.

7.2.1 IlpumepHBbIii IepeYeHb BONPOCOB /ISl 3a4eTa

MaTepI/IaJ'IBHaSI To4yka. AOCOIIOTHO TBEPAOC TCIIO. HOCTYH&TCJ'IBHOC,

BpalaTCJIbHOC U IIJIOCKOC ABUKCHUA.

2.

Kunemartnka MaTepHaHBHOﬁ TOYKH (CI/ICTCMa OTCUCTa, IICPCMCIICHHC,

CKOPOCTb, YCKOPEHUE).

3.
4.

YckopeHue npu KpUBOJIMHEWHOM JIBUYKEHUHU.
Kunemarrka BpalarenbHOro ABUKEHUS (BEKTOp yIvia MOBOPOTA, YIJIO-

Basi CKOPOCTb, YITIOBOE YCKOPEHUE).

5.
6.
7.
8.
9.
10.
11.
12.
CHIL
13.
14.
15.
16.
17.
18.
Tena.
19.
20.
21.
22.
23.
24.
JBUKCHUSIX.
25.
26.
27.

YmioBoe yckopenue. PaBHonepeMeHHOE BpalarebHOE ABUKECHUE.
IlepBsIii 3ak0H HproTOHa. HEpLIIManbHBIE CUCTEMBI OTCUETA.

Macca. Cuna. Bropoii 3akon HeroToHa.

Tperuit 3axoH HeroroHa. [Ipuniun otHocuTenbHOCTH ["anues.
NmMnynbe. 3aKOH COXpaHEHUS! UMITYIIbCA.

Pabora. PaGota ynpyroii cusbl.

MoiHocTh. MrHOBEHHAsI MOIITHOCTD.

KoHcepBaTtBHBIE M HEKOHCEpBaTUBHbIE CcUIIbl. lloTeHIManpHOE TMOINIE

Kunernueckas sHeprus MarepuaJIbHON TOUKHU.

[TorennmanbHas 3HEprusi.

3aKOH COXpaHEHUs] MEXaHUUYECKON SHEPTUU.

CBs13bp MEX 1y MOTEHIMATBHOM SHEPTHEN U CHUIIOMN.

[1mockoe nBHKEHHE TBEPIOIO TENA.

lentp mHepuuu TBEpAOro Tena. /[BHykeHHE LEHTpa MHEPLUHUH TBEPAOTO

MOMEHT CUJIBI.

MoOMEHT umItymbca.

OCHOBHO€ ypaBHEHUE JUHAMUKHU BPAIIATEIbHOTO ABUKEHUS.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

Mowment unepuuu. Teopema llltennepa.

Kunernueckas sHeprusi TBEpAOro Teya MpU BpallaTEIbHOM U IIJIOCKOM

3aKOHBI COXpaHEeHHs B MeXaHuke. CBOMCTBA CHMMETPHUH IIPUPOBI.
Hecxumaemaemas uakocTb. TeopeMa 0 HEpa3pbIBHOCTH CTPYH.
VYpaBaenue bepnymn.



28.
29.
30.
31.
32.
33.

Buytpennee Tpenue (Ba3kocTh). Cuiia BHyTPEHHETO TPEHUS.
JlamunapHoe u TypOyneHTHoe TeueHus. Yucno PeitHonbaca.

3akoH CToOKCa.

[IpsiMble ¥ KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUHH.

AOcontoTHas ¥ OTHOCUTENbHAS IOTPEIIHOCTUA U3MEPEHHUI.

[ToHsITHS O TOBEPUTENHHOM MHTEPBAJIE U3MEPSIEMON (PU3NUYECKOI BEJH-

YHUHBI U I[OBGpI/ITeJ'IBHOﬁ BCPOATHOCTU HAXOXKACHHUA €C B 9TOM HMHTCPBAJIC.

34.

Bri6op koaddunuenta CTblOIEHTa B pacyeTe MOTPEIIHOCTH IPSIMBIX

W3MEPEHUM.

35.
36.
37.

1.
2.

[IpencraBineHue pe3ynbTaToOB U3MEPEHUS.
AJNTOPUTM pacyeTa MOTPEIIHOCTH PE3YJIbTaTOB MPSMbBIX U3MEPEHUM.
AJITOPUTM pacyeTa MOTPEIIHOCTH Pe3yIbTaTOB KOCBEHHBIX U3MEPEHUI.

7.2.2 IIpumepHBbIii IepeYeHb BONPOCOB /ISl IK3aMeHa

3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsaaa. 3akoH Kynona.
Onexrpocrarnueckoe noje. HampsykeHHOCTh M NOTEHLUaNl 3JIEKTPOCTa-

THYCCKOI'O ITOJIA.

3.
4.

[IpyHIMT CyTIepIIO3UIUHU ANEKTPUUYECKUX TOJIEH.
Teopema ITaycca miIsg DIIEKTPOCTATUYECKOIO IO B BakyymMe H €€

IMPUMCHCHHC K HpOCTCfIIHPIM 3aJadaM.

5.
6.

Hupkynanus BEKTOpa HANPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.
Tunel nuanektpukoB. llomspuzanus gusnexkrpukoB. I[lomsspr3oBaHHOCTH

AUDJICKTPHUKOB W HAIIPAKCHHOCTD ITIO0JIA B JUDJICKTPUKE.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
23.
24.

ITIOJIA.

25.
26.

[TIpoBOIHUKY B 3JIEKTPUUECKOM IOJIE.

DHeprus CUCTEMBI 3apsiI0B.

DneKTpudecKas eMKOCTb. KonaeHcaTopsl.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

OObeMHast IIIOTHOCTh SHEPTHH IEKTPUUECKOTO MOJIS.
DnekTpruuecknil Tok. Cuia 1 II0THOCTh TOKA.

3akoH Oma. ConpoTUBIEHUE TPOBOIHUKOB.

DneMeHTapHas KJIacCHUeCKasi TEOpHUs IEKTPOIMPOBOJIHOCTH METAJIIOB.
BbIBOJI OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOTO TOKA.

Pabora 1 MomHOCTh TOKA. 3akoH J[>xoyins u JIeHa.

CropoHHME CUIIBL. DIIEKTPOJABIKYIIAS CUJIA U HAIIPSKEHUE.

[IpaBuna Kupxroda asst pa3BeTBICHHBIX HIETICH.

MOIHOCTG B 1IN HOCTOSIHHOTO TOKA.

MarHuTHOE MOJE U €ro XapaKTEPUCTUKH.

3akoH buo-Capapa-Jlanaca u ero mpuMEHEHHE K pacyeTy MAarHUTHOTO

3axkoH Amnepa. BzaumopaencTBue napajuieibHbIX TOKOB.
MarnutHoe 1oJjie IBMXKYLIErocs 3apsana. JlelcTBUe MarHWTHOTO IOJIsSI Ha

JIBUKYILIANCA 3apsi.

27.

]_—[BI/I}KGHI/IG 3aPAKCHHBIX YaCTHUI[ B MAIrHUTHOM II0JIC.



29. llupkynsauus BEKTOpa MarHUTHOM MHYyKIIAH.

30. MarauTHO€ noJie COJIEHOU 1A U TOPOU/IA.

31. PabGora no nepeMenieHno NpOBOJHUKA U KOHTYpa C TOKOM B MarHMTHOM
ToJIE.

32. SIBneHue 3NEKTPOMArHUTHOM MHAYKIMU. 3akoH Papajniess U ero BbIBOJ U3
3aKOHA COXPAHEHHUS YHEPTHUHU.

33. BpaiieHre paMKy ¢ TOKOM B MAarHUTHOM TIOJIE.

34. NHIyKTUBHOCTh KOHTYpa. CaMOMHIyKIIHSI.

36. B3aumnas unaykius. Tpancdopmaropsl.

37. DHeprust MAarHUTHOTO MOJIS.

40. deppomarHeTuky U ux cBoicTBa. Iletns rucrepesuca.

7.2.3 IlpumepHblii NepedyeHb BOMPOCOB /1M 3a4eTa ¢ OlEeHKOMH

YpaBHEHNE MEXaHUYECKUX TAPMOHUYECKUX KOJIEOaHU M.

KunemaTnka MeXaHUYECKHUX TApMOHUYECKUX KOJIEOaHUH (CKOPOCTh, YCKOPEHHUE)

3. JluHaMuKa MEXaHMYECKMX TapMOHHMYECKHX KOJIeOaHUM (KMHETHYECKas JHEeprus,
NOTEHUNAJIbHAS DHEPTHs, TOJIHASI MEXaHW4YecKash JHEpPrus, ynpyrue U KBa3uy-
PYTUe CUIIbI)

4. MasTHUKU: MaTeMaTUYECKUM, PY>KUHHBIA U (PU3UUECKUI.

BekTopHast nuarpamma rapMoHudeckux koseOaHui. CioKeHHe rapMOHHYECKHUX

KoJIe0aHUI OJHOTO HAIPaBJICHUSI.

®urypsl Jlnccaxy.

DIIEKTPUYECKUM KOJIeOAaTeIbHBIM KOHTYP.

VYpaBuenus konebaHuii B KOHType (6€3 aKkTUBHOTO CONTPOTUBIICHNS)

9. DHeprus MeKTPOMArHUTHBIX KOJICOAHMIA.

10.3aryxaroiiue MexaHm4eckKue KoieOaHus.

11.3aTyxaromue 31eKTPOMArHuTHbIE KOJIEOaHU.

12.JlorapudmMuueckuii 1€KpEeMEHT 3aTyXxaHusl (MEXaHUYECKUE U DJIEKTPOMATHUTHbBIC
KoJIcOaHu).

13.100poTHOCTh (MEXaHUYECKHUE U IJIEKTPOMArHUTHBIE KOJIEOaHUs).

14.KoappunuenT 3atyxanusi (MEXaHUYECKUE U AIEKTPOMATHUTHBIE KOJIeOaHus).

15. Anepronnyueckuii mporecc.

16.BeinykneHHbIe KosieOaHus. MexaHUYeCKui pe30HaHC.

17. ABTOKONIEOATEIBHBIE CUCTEMBI.

18. Bonna. Ilonepeyunbie U TPOJAOIBHBIE BOIHBI.

19. OcHOBHBIE XapaKTEPUCTUKHU BOJHBI: JJIWHA, IEPUOJ M CKOPOCTHh BOJIHBI, (PPOHT
BOJIHBI, BOJIHOBAsl IOBEPXHOCTH

20. YpaBHeHHe TIIOCKON U cepuyeckoil BoaHbL. BomHoBoi BekTop .Pa3zoBasi CKO-
pPOCTB.

21. BosiHOBO€E ypaBHEHHUE.

22.OHeprus ynpyrou BoiHsl. Bekrop YMoBa.

23.3ByKO0BbI€ BOJIHBI. CKOPOCTB 3ByKOBBIX BOJIH B T'a3ax.

24. DnexTpoMarHuTHbIE BOJHBI. CKOPOCTh CBETA.

25.2Heprus 3aeKTpoMariuTHou BorHbl. Bextop I[loltunra.
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26.CBeroBble BOJIHBI. OnTHYECKas TUIOTHOCTH Cpelibl. IHTEHCUBHOCTH CBETA.

27. llpunnun I'rolirenca. MOHOXpOMAaTUYECKUAN CBET.

28.3aK0HBI FT€OMETPUYECKON ONTHKHU.

29.MuTtepdepeHuns BOJH.

30. UatepdepeHiinoHHass KapTUHA. YCJIOBHS HaOIIOJIEHUS WHTEP(EPEHIIMOHHBIX
MaKCUMYMOB U MUHUMYMOB.

31.Cnoco6s1 HaOmo1eHus uaTepdepennu. OneiT FOHra.

32.UuTepdepenius cBeTa mpu OTPAKEHUH OT TOHKUX IUICHOK.

33.Cnoco6s1 HaOmoieHus naTepdepennnu. Konpiia HeroToHa.

34. Audpakuus cera. [Ipunnun I'rolirenca-dpenens.

35.30onb1 Openerns.

36.Iudpakuus OpeHenst Ha MPOCTEHINUX Tperpaaax (Kpyrioe OTBEPCTHE, TUCK)

37. Audpaknus OpayHrodepa Ha METH.

38. MudpakumonHas pemerka.

39.EcTecTBEHHBIN U MOISPU30BAHHBIN CBET.

40.ITonspusanus cBeta. 3akoH Masroca.

41.11onspusanus cBeTa. 3akoH bprocrepa.

42.lucniepcus cBera (HopMasbHasi 1 aHOMaJIbHAS )

43.IlornoiieHue U paccessHue cBeTa. 3akoH byrepa.

7.3. llIkana oneHWBAHUA Pe3yJIbTATOB MPOMEKYTOYHOH aTTeCTAlUM W
KPUTEPHH BHICTABJICHHUS OLICHOK

®opma [Tokazarenu
Kputepuu BbICTaBII€HUS OLIEHOK [Ikana oneHUBaHUS
KOHTPOJISI OLICHHUBAHUS
3a4er MPaBUIBHOCTh | JaH TMPAaBWIbHBINA, TMOJHBIN OTBET Ha 3a4TE€HO
Y TIOJTHOTA OT- | TIOCTaBJICHHBIN BOIIPOC, IMOKa3aHa CO-
BETa BOKYITHOCTh OCO3HAHHBIX 3HAHUU IO
IUCLMIUIMHE,  JO0Ka3aTelIbHO  pac-
KPBITHBI OCHOBHBIE MOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JOITYIICHBI
HEJIOYEThI, UCHPABJIECHHBIE CAMOCTOS-
TEJIbHO B MpPOIECCe OTBETA; JlaH Ipa-
BUJIBHBIM, HEIOCTATOYHO ITOJHBINA OT-
BET Ha MOCTABJIEHHBIA BOIPOC, MOKa-
3aHO YMEHHME BBIJCIHUTh CYILIECTBEH-
HbIC€ W HECYIICCTBEHHbIC IPU3HAKH,
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U;
MOTYT OBITh JOMYIIEHBI HEI0YETHI,
HCIIPABJIEHHBIE C MOMOILBIO MPENoja-
BaTelisl; JaH HEIOCTAaTOYHO MPABUIIb-
HBII M IIOJHBIA OTBET; JIOTHKA U IO-
CIIeOBATEIBHOCTh M3JI0KCHUS UMEIOT
HAapyUIEHUs; B OTBETE OTCYTCTBYIOT
BBIBOJIBI.

OTBET TPEJCTaBIsIET CcOOON  pas- HE 3a4TCHO
PO3HEHHBIE 3HAHUS C CYIIECTBEH-
HBIMU OIIMOKaMH IO BONPOCY; MpH-




CYTCTBYIOT (parMEeHTapHOCTb, He-
JIOTUYHOCTb  WM3JI0KEHUsS; JONOJIHU-
TEJIbHbIE U YTOYHSIOIINE BOIPOCHI HE
NPUBOAAT K KOPPEKLUMH OTBETa Ha

BOIIPOC.
3a4eT C OIeH- | MPaBWJIBHOCTh | JIaH TMPAaBUIbHBINA, TMOJIHBIA OTBET Ha OTIIUYHO
KO/ U TIOJTHOTA OT- | IIOCTaBJIEHHBIN BOIIPOC, MOKa3aHa Co-
HK3aMEeH BeTa BOKYITHOCTh OCO3HAHHBIX 3HAHUU TIO
JUCLMIUIMHE,  JOKa3aTeJlIbHO  pac-
KPBITHI OCHOBHBIE MOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JIOMYIICHBI
HEJI0YEThI, UCIPABIECHHBIE CAMOCTOS-
TEJIbHO B IPOLIECCE OTBETA.

JIaH IIPaBUJIbHBIN, HETOCTATOYHO IOJI- XOpOLLIO
HbI OTBET Ha MOCTAaBJIEHHBIA BOIPOC,
[I0Ka3aHO YMEHHME BBIJICIUTH CYyLIe-
CTBEHHBIE M HECYILECTBEHHbIC IPHU-
3HAKH, IPUYUHHO-CIICICTBEHHBIE CBSI-
3W; MOTYT OBITh JOMYIIEHBI HEIOYe-
Tbl, MCHPABJICHHbIE C I[OMOILIBIO
MpENoJaBaTeis.

JJaH HEIOCTAaTOYHO TIPABUIIBHBIA U | YAOBJIETBOPUTEIBLHO
MOJTHBIM OTBET, JOTHMKa W IIOCIENO-
BAaTEJILHOCTh M3JIOKEHUSI UMEIOT Ha-
pYIIEHUS; B OTBETE OTCYTCTBYIOT BbI-

BOJIBL.
OTBET TpEJCTaBisieT Cco00Ol  pas- | HEYJOBJIETBOPUTEIb-
PO3HEHHBIE 3HAHUSI C CYIIECTBEH- HO

HBIMHM OIIMOKaMU O BOMNPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh WM3JI0KEHUS; JONOJIHU-
TEJbHBIE U YTOYHSIOIINE BOIIPOCHI HE
MPUBOAAT K KOPPEKLUMH OTBETAa Ha
BOIIPOC.

8. PecypcHoe oGecniedeHue TUCHMIIIMHBI

8.1. JIuneH3u0HHOEe U CBOOOTHO PACTIPOCTPAHSIEMOe MPOTPAMMHOE
o0ecreyeHue

[lepeueHb TUIEH3MOHHOTO ¥ CBOOOMHO PaCHpPOCTPAHSIEMOTO MPOTPaAMMHOTO
oOecriedeHus1, B TOM YHCJIe OT€UYECTBEHHOTO MTPOU3BOJICTBA:
- Microsoft Windows 7 Professional — CucremHoe mporpamMmHoe oOecredeHue.
Onepanuonnas cuctema. [Kommepueckast (Volume Licensing)]; I10-72B-264;
- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) — ITaketoducusixnpunoxenui [Kommepueckas (Volume Licensing)]; T1O-
D86-664;
- Adobe Acrobat Reader DC - IlpunmoxkeHue mjisi co3gaHUS M TIPOCMOTPA
ANMEKTPOHHBIX Myonukaruii B popmare PDF [becruarnas]; I10-F63-948;
- 7-Zip — Daitnoserit apxuatop [becmnartHas]; [10-F33-948;
- Apache OpenOffice — ITakeT oducHbix npunoxkenuit [Otkpeitas]; [I0-EB7-115;



- Google Chrome — bpay3zep [Otkpsrtas]; [10-F2C-926;
- LibreOffice — I1aker opucHbix npunnoxenuii [Otkpeitas|; [10-CBB-979;

8.2. IIpoeccuonanibHbie 0a3bl JaHHBIX M HH(POPMAlHOHHBIE CIIPABOYHbIE
CHCTEMBI

WNudopmarmonnas crpaBodHas cucrema — CepBep OpraHoB TOCY/IapCTBEHHON
BJIACTU Poccuiickoit deneparuu http://poccus.pd/ (cBOOOIHBIM
noctym);npodeccruoHanbHbple  0a3bl  JNaHHBIX — [lopTam OTKPBITBIX JTAaHHBIX
Poccuiickoit deneparuu  https://data.gov.ru/ (cBoOGOAHBIN OCTYM); (enepanbHbIA
nopran  «Poccuiickoe oOpazoBanue» http:/www.edu.ru (cBoOOmHBIM JOCTYM);
cuctemMa O(UIMANTHHOTO OMYyONIMKOBAHUS MPABOBBIX aKTOB B JJIEKTPOHHOM BHUE
http://publication.pravo.gov.ru/  (cBOOOAHBIN  JoCTym); deaepalbHblii  MOpTal
«CoBepIIeHCTBOBAaHUE TOCYAAPCTBEHHOTO yIpaBieHus» https://ar.gov.ru (cBOOOAHBIN
J0CTyM); ANEKTPOHHAS OoubnuoTeKa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU3OBaHHBIN  JOCTYM); JJIEKTPOHHO-OMOmuoreyHass cucrema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBropuzoBanHbIif 10CTYyI).

8.3. JIuteparypa

OcHoBHas1 iuTEeparypa:

1. Ckpe6oB B. H. Kypc ob6mieit pusuxu: yaebnoe nmocoodue: [rpud MUC,
rpud Mun. oop]. T. 1. Mexanuka / B. H. Ckpe6os, A. W. Tpybuiko; mozg ool pe.
B. C. ApramonoB; MUC Poccuu. - CII6.: CII6Y I'TIC MUC Poccun, 2015. Pexum
noctyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-918e-
e5c5511c0abs

2. Ckpe6oB B. H. Kypc obmieit ¢pusuku: yaedHoe mocooue: [rpud MUC,
rpu¢ MuHn. o6p]. T. 2. DnexrpuyectBo u marHetusM / B. H. Ckpe6os, A. U. Tpyou-
Ko ; mox obur. pexn., B. C. Apramono; MUC Poccun. - CII6.: CII6Y I'TIC MYC Poc-
cuu, 2011. Pexum goctyna: http:/elib.igps.ru/?97&type=card&cid=ALSFR-
d90bebcb-b943-4210-968a-6525cafbabfs

3. Ckpe6oB B. H. Kypc o6mieit pusuku: yyeOHoe nocodbue : [rpud MuH.
o0p]. T. 3. Konebanus u BonHbl. Ontuka / B. H. Ckpe6os, A. U. Tpyouko; nmoj oor.
pen., B. C. ApramonoB; MUYC Poccun. - CII6. : CII6Y I'TIC MYC Poccuun, 2015.
Pexxum poctyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-
419a-9113-54e604£815ae

JlonotHUTEIbHAS JJUTEepaTypa:

1. Tpodumosa T. U. Kypc ¢pusuku: yaeGHO€e nocodue : [rpud Mun. 06p.] /
T. U. Tpodumosa. - 17-e uzn., crep. - M. : Axkagemus, 2008

2. Makaposa T.A., Mensenesa JI.B., Tpyounko A.W. ®uszuka. duszndeckue
OCHOBBI MEXAHUKH: y4eOHOE MOCOOHE ISl CAMOCTOATENLHON PabOThl U CAMOKOHTPO-
a5 3HaHmi oOy4varomnuxcs. - CII6. : CII6Y T'TIC MUC Poccun, 2019. Pexum mno-
cryma:  http://elib.igps.ru/?15&type=card&cid=ALSFR-¢74a42cb-d77¢-4636-al181-
0011d91felf8

3. Hanunos WU.JI., Eroposa H.U., Hekpacos A.C., Tpyounko A.1. Ousnka.
Mexanuka. PykoBoscTBO K J1abopaTopHO-NpakTuYeckuM 3anatusam.— Cnob.: CIIoY



http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8
http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8
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

ITIC MYC  Poccum, 2017.  Peowcum  Odocmyna:  http://elib.igps.ru/?
12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-
bb86a9a2add6&remote=false

4. Mengsenesa JI.B., Tpyounko A.M. ®@uzuka. Dnekrpocraruka: ydeOHOE
nmocoOue Il CaMOCTOSTEIIBHONW pabOThl M CAMOKOHTPOJIS 3HAHWK OOYydYarOIIHUXCS. -
CIl6.: CIIoY TTIC MUC Poccum, 2019. Pexum nocryma: http:/elib.igps.ru/?
13&type=card&cid=ALSFR-elcbdel6-0cf8-477a-848{-5677e822¢7da

5. Hanmnos N.JI., Measenesa JI.B., Uymauenko A.A. ®usuka. DiekTpuye-
cTBO. PykoBoacTBO K nmabopaTopHo-nipakTrueckum 3ansatusm.— Cnb.: CIIoY I'TIC

MUC Poccuun, 2014. Peorcum docmyna: http://elib.igps.ru/?
16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97¢e181ebac68
6. Mensenesa JI.B., Tpyomiko A.M. ®usuka. [locTOSHHBIA 3neKTpUUe-

CKUH TOK: ydeOHOe IMOCcoOue I CaMOCTOATEIHHON PaboThl U CAMOKOHTPOJIS 3HAHUMA
ooOyuaromuxcs. - CII6.: CIIOY I'TIC MUYC Poccun, 2021. Pexxum noctyma: http://
elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557

7. JMamwmmo WU.JI., MenseneBa JI.B., HekpacoB A.C. ®usuka. MaraeTusm.
PykoBojcTBO K naboparopHo-npakTudeckum 3auatusim.— Cn6.: CII6Y I'TIC MUC
Poccun, 2015. Peowcum oOocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢35-d033-4e7c-8753-2tbc12a49f18&remote=false

8. Hanwunos W.JI., Kapramosa A.Il., Munkun [.A., Tpyounko A.W. ®usu-
ka. Konmebanust n BoiHBL. PyKOBOACTBO K 1a00paTOPHO-MPAKTHYECKUM 3aHSITHIM.—
Cn6.: CIIoY TTIC MUC Poccum, 2015. Pexcum oocmyna: http://elib.igps.ru/?
8&type=card&cid=ALSFR-0fc6b7f8-7092-47{6-ba0{-98a296c85383 &remote=false

9. Hanunos W.JI., Eroposa H.M., Kapramosa A.Il., Tpyounko A.W.
®dwusznka. BomHoBas onTrka. PykoBOACTBO K TaOOpaTOPHO-TIPAKTUICCKAM 3aHSITHSIM.
— Cn6.: CII6Y T'TIC MUC Poccuu, 2016. Pesxcum oocmyna: http://elib.igps.ru/?
6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f95239{b00d8 &remote=false

8.4. MarepuajibHO-TeXHHYECKOE O0ecneueHmne

Jliist mpoBenieHrs 1 00ecrieueHus 3aHATUN UCTIONB3YIOTCS TTOMEIIEHUS, KOTOPhIE
MPEACTABIAIOT CO00M y4ueOHbIC ayJAWTOPUHU I TPOBEACHHS YUYEOHBIX 3aHATHM,
MPETYCMOTPEHHBIX MPOrpaMMoON OakanaBpuaTa, OCHAIICHHBIE OOOPY/IOBAaHUEM H
TEXHUYECKUMHU CpeACcTBaMH OOydYeHHs: aBTOMATHU3MpPOBaHHOE paboyee MeCTo
mpenoaaBarensi, MapkepHas (MenoBas) AOCKa, MYJbTUMEIUHHBIA MPOEKTOp, MO-
CaJIouHbIe MeCcTa 00yJarOIINXCS.

JlabopaTopHble 3aHATHSA Ha MIEPBOM U BTOPOM Kypcax oOyueHus (2-4 cemect-
pBI) IPOBOJIAT B MMOMEIIEHUH HATypHOU JlabopaTopuu GU3UKHA Kadeapsl, MpeIHa3Ha -
YEHHOU /ISl DKCIIEPUMEHTATBHBIX HCCIEI0BaHUH 10 pa3zaenaM «Duznueckre 0CHOBBI
MEXaHUKI», « DIEKTPUIECTBO», «MarHeTu3m» u «BoHOBas ONTHKAY.

[Tomemienust st CaMOCTOSITENIbBHOW pabOThl  OO0y4aromuXcs OCHAIEHBI
KOMITHIOTEPHOU TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUS K cetu «MHTepHeT» u
o0ecreyeHneM J0CTyna K 3JIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTelibHON Ccpefie
YHUBEPCUTETA.


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/?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/?11&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557
http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557
http://elib.igps.ru/?16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68
http://elib.igps.ru/?16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68
http://elib.igps.ru/?13&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da
http://elib.igps.ru/?13&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da
http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false
http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false
http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false

ABTOpBI: JOKTOp Meaarorudeckux Hayk, npodeccop Mensenena JI.B., k.d-Mm.
Hayk, joueHT Tpyounko A.U., k.¢p-M. Hayk, goueHTt Eroposa H.U.
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