[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®KWO: FopbyHoB Anekceit AnekcaHapoBuy

JlomxHoCTb: 3amec HUBEPCUTETA NO-Y4EeOHON paboTe o

Nlara nonnwcaHMﬂ%?gﬁxﬁggjfi« aHKT- eTelg%)ﬁypr ckuit yausepcurter I'TIC MUYC Poccun»
YHUKanbHbI MPOrpaMMHbIA KIKOY:
286e49ee1471d400cc1f45539d51ed7bbf0e9cc7

PABOYASI ITPOT'PAMMA JIMCIHHUIIJIMHBI
OU3UKA
BakasaBpuar mo HanmpaBJIeHHIO IOATOTOBKH
20.03.01 TexnocdepHasi 6€301aCHOCTD

HanpasiaenHocts (mpoduib) «be30nacHOCTh TEXHOJIOTHYECKUX NMPOLECCOB H
MPOU3BOACTB»

Cankr-IletepOypr



1. leaun u 32124y AU CUUILIMHBI

HeJII/I OCBOEHHUSI TUCHHUILINHBI «DU3HKAN»:

* oBjaJicHre (HyHIaMEHTAIBHBIMU 3HAHUSMHU U €CTECTBEHHOHAYYHBIMU METOIaMHU
pelieHusT 3ajad Ha OCHOBE KPUTHYECKOTO aHajiM3a CBOWCTB CHUCTEM pa3IHYHON
HIPHUPOJIBI;

® OBJIaJICHUC  HAaBBIKAMH  TEOPETHUKO-IKCIICPHMMEHTAIBHOIO  HMCCIIEIOBAHUS
HATYPHBIX ¥ BHPTYAJIbHBIX MOJENEH (U3MUYECKHUX SIBICHUH B Ipollecce KOMaHIHON
paboTHI;

® OBJIQJICHUE 3HAHUSAMH (U3NYCCKUX NPUHIUIIOB pPabOTBl W COBPEMCHHBIC
TEHACHIINA PA3BUTHS HM3MEPUTEIIBHON TEXHUKH, HWCIIOJIB3YeMON TIpH pEIICHUN
NPHUKIATHBIX 3a7ad  oOecleueHUs: O€30MMacHbIX YCIIOBUH TpyAa, IOXKAPHOW H
IKOJIOTHYECKOM OE30MaCHOCTH.

Ilepeuenb kKoMneTeHUMH, GopMHUpyeMbIX B IpoLecce H3YYEeHUs] TUCHMILIMHBI

Komnerenuuu Conep:kanue
YK-1 Cnoco0OeH OCYIIECTBIATh KPUTHYECCKHM aHalu3 MpoOJIEeMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOTO TIOJIXO0/Ia, BRIPA0aThIBATh CTPATETHIO JACHCTBHIA
YK-3 CrnocobeH ocyIIecTBISATh COIUATbHOE B3aUMOJICHCTBUE U PEAM30BLIBATH CBOIO
pOJIb B KOMaHJIE.
OIIK-1 CrnocobeH y4HTHIBaTH COBPEMEHHBIE TEHICHIMM pPa3BUTUS TEXHUKU U

TEXHOJIOTUHA B 00JaCTH TeXHOC(hEepHOW O€e30MmacHOCTH, HW3MEPUTEIBHON U
BBIUUCIUTENBHON TEXHUKH, WH(GOPMALMOHHBIX TEXHOJIOTUH MpH peIIeHUH
TUIOBBIX 3a/ad B 00JacTH Mpo(ecCHOHANbHON NEeATEIbHOCTH, CBA3aHHOM C
3aLIMTOM OKpY’Karollel cpebl U o0ecriedeHneM 0e30MacHOCTH YeJI0BeKa.

33213‘11/1 AU CIUITIINHBI «Du3ukKa»:

- (QopmupoBaHKEe OCHOBOMOIATAIONINX MPEACTABICHUH O (QyHIaMEHTATbHOM
CTPOSHUHM MaTepuu M (PU3UYECKUX MPHUHIMIIAX COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTUHBI MHPA;

- TOHUMaHHE OCHOBHBIX 3aKOHOB (PM3MKM M TpaHULl UX HPUMEHUMOCTH;
byHIaMEHTAIbHBIX (PU3NYECKUX KOHCTAHT; (DyHIaMEHTAIbHBIX (PU3UUYECKUX OTMBITOB
U UX POJIM B PEIICHUH MPUKIIATHBIX 33/1a4 00eCTIedeH s TOKapHOi Oe30MacHOCTH;

- (QopmupoBaHHE MPEICTAaBICHUA O 3HAYCHUH (DU3MUECKUX TEOPHM IS
pellIeHUs COBPEMEHHBIX M TEPCHEKTHUBHBIX TEXHOJOTHYECKUX 3a/au oOecIedeHus
0€30MacCHOCTH YE€JI0BEKa, MOKAPHOU U TEXHOC(EpHOH O€30MaCHOCTH.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHH S AU CHUILTUHBI «DU3UKAY,




COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTATAMM OCBOCHHSI 00Pa30BaTeJIbHOM
NpOrpaMmbl

NuankaTopbl 10CTHKEHUST KOMIIETeHIIHH

I[lnanupyemble pe3yJabTarbl 00y4eHHs 110
AUCHUILIMHE

VYK-1.1. Baneer npuniunamu coopa,
orbopa 1 06001eHNs nHPOpMAIIH,
METOIMKH CUCTEMHOIO ITOAXoAa I
penieHus nmpodeccHoOHaNBHBIX 3314

3Haer

(byHAaMeHTaJIbHbIE 3aKOHBI IPUPO/IbI, TPAHUILIBI
PUMEHUMOCTH (PU3NYECKUX TEOPHUIL; CBOICTBA
CUCTEM pa3IN4HOMN NpUpPOAbI (MEXaHUUYECKHE,
ANIEKTPOMAarHUTHbIE, KBAHTOBOMEXAHUYECKUE)

Ymeer

BBIACTISATH PYHIAMEHTAILHOE SIIPO TEXHUYECKOTO
3HAHUS U UCTIONIb30BaTh(DyHJAMEHTAIBHOE 3HAHNE
B KQU€CTBE OPUEHTUPOBOYHON OCHOBBI PEIICHUS
3a/1a4 B 00JIACTH MOXKapHOI 6€30MacHOCTH.

YK-1.2. CriocobeH aHanmm3upoBarh U
CHCTEeMAaTH3UPOBATh Pa3HOPOIHBIC JaHHbIC,
oleHHBaTh 3P HEKTHBHOCTH MPOLETYP
aHanu3a mpoOsieM ¥ NPUHATHS PEIICHUI B
npoeCCUOHATIBHON JIeSITEIbHOCTH

3Haer:

OCHOBBI TEOPUU MOTPEMTHOCTEN; MPUHIUIIBI U
aJTOPUTMBI BEPU(PUKAIIUN PA3HOPOIHBIX JTaHHBIX

YMmeer

OCYIIECTBIIATH MMOUCK ONTUMAIBHOTO PEIICHHUS B
poOJIEMHOM CUTYaIlUU U MIPEICTABISATh
PEe3yNIbTaThl NPAKTUYECKOW ACSITEITHHOCTH B
yCTaHOBJICHHOU (popme

YK-1.3. Bnageer HaBbIKaMy HAy4HOT'O
MOUCKA U MPAKTUYECKOI paboThI ¢
MH(POPMALMOHHBIMUA UCTOYHUKAMH,
METOJaMU MPHUHATHS PELICHHUH

3Haer:

METO/Ibl HAyYHOT'O U €CTECTBEHHOHAYYHOTO
MMO3HAHMS,

YMmeer

OCYIIECTBIIATh HAYYHOTO MOMCKa HHPOPMAIIH B
mpolecce peleHus NpakTUYeCcKux 3a1a4d paboTarb
C HOPMaTUBHOMW U CIPABOYHOM JIUTEPATypO

YK-3.1. 3nanue TUMONOTUH U (PAKTOPOB

(dhopMupoBaHUs KOMaH]I, CIIoco0oB
COLIMAIbHOTO  B3aHMMOJCHCTBHS, LICTIH,
3a/1auu, (YHKIIMH U CTPYKTYpPY YIPaBICHUS;
OpraHU3ALHIO u CTUIIb paboThI
PYKOBOAMTENIS; COOTHOILIEHHE LEJed W
CPEACTB B  MOpaJbHOM  AEATEIBbHOCTH

COTPYAHUKOB, HPABCTBCHHBLIC OTHOIICHUSA B
CIIy’)keOHOM  KOJUICKTHBE (HAyaJbHHK —
MOJIYMHCHHBIN, B3aMMOOTHOIICHUS MEXIy

COTPYAHMKAMH);  CIYXEOHBIH  3THUKET:
OCHOBHBbIE IIPUHIUIIBI u (bopmbl;
yIpaBieHUE pucKamu, yIpaBJieHUEe

KOH(bJ'II/IKTaMI/I; CUCTCMY MOTHUBALIUM TpyHAa,
CTHUMYJIMPOBAaHUE CITyKeOHO-TPYI0BOM
AKTHBHOCTH M BOCITUTAHUE MOAYMHEHHBIX

3Haer

CTpyKTypy YIpaBJIeHHUs, TUTIOJIOTHIO KOMaH/I,
CHOCOOBI COMATIBFHOTO B3aMMOJICHCTBHS,
OCHOBHBIE ()OPMBI U IPUHITUITBI CITYKEeOHOTO
HTUKETA, OCHOBBI TEOPUH BOCIIUTAHUS, OCHOBBI
KOH(JIMKTOJIOT UM, HPAaBCTBEHHBIC TPUHIIUITBI 1
00111eUeI0BEYECKIE IIEHHOCTHA

YMmeer

KOHCTPYKTUBHO B3aMMOJICHCTBOBAaTh B KOMAaHJIE,
YIPaBISTH KOHPJIUKTAMU B MPOIECCE TIOCTUKECHUS
MOCTABJIEHHBIX LEJEH U KOJUIEKTUBHOTO PELICHUS
3a7a4 yueOHO-TI03HABATEIbHON AEITeTbHOCTH

YK-3.2. YMeHue neicTBOBaThH B AyXe
COTPYIIHUYECTBA; MPUHUMATh PEIICHUS C

3HaeT

MOpaHLHO—BTH‘IeCKI/Ie MMPUHIUIIBI 1 HOPMbI




CO6JIIOI[€HI/ICM MOPAJIbHO-3TUYCCKUX B3aMMOOTHOIIICHHH B KOJIJICKTHUBCE,

MIPUHIIMIIOB ¥ HOPM B3aUMOOTHOIIICHUS B Ymeer

KOJUICKTHBE; MPOSIBIIATh YBAXKECHUE K [TposiBAATH TOJNEPAHTHOCTh K MHOMY MHEHHIO M
MHEHUIO U KYJIBTYpE APYTHX; ONPEAesiTh KyJabType APYTUX; OCYIIECTBIATH pediIeKCHIO H
ey U padoTarhk B HaNpaBIeHUU camopedieKkcuio; camMoCTOATeIbHO padoTaTh B
JIMYHOCTHOTO U NPO(ECCHOHANBLHOIO POCTA | HaNpaBJICHUH JTUYHOCTHOTO u

po(eCCHOHATIBHOTO POCTa

YK-3.3. Bnanenue HaBbIKaMu 3naer

pacrpeneieHus pojiei B yCIOBUX OCHOBBI pOJIEBOTO B3aUMOJICUCTBUS B KOMAH]IE
KOMaHJHOTO B3aUMOJENCTBUS; METOAAMHU YMmeer

OLIEHKHU CBOUX JICHCTBUH, INTaHUPOBAHUA U OcyHleCTBJIHTL caMopeq)JIeKcmo COOCTBEHHBIX
YIIPaBJICHHUS BPEMCHEM JIEMCTBUM U yIPABIISITH BPEMEHEM

OIIK-1.1. 3Haer COBpEMEHHBIE | 3HaeT

MH(OPMAIMOHHBIE TCXHOJIOTHH U | BO3MOXXHOCTH COBPEMCHHBIX ITPOrpaMMHBIX
[POrpaMMHBIC  CPEACTBA, B TOM HYHCIC | cpeACTB B PEHICHUN YUEOHBIX U MIPUKIIAIHBIX
OTC4YCCTBCHHOI'O IIPOU3BOACTBA, AT | 3anaq B 001aCTH KyJIbTyphl O€30MaCHOCTH
peueHns 3a7a4 NpOGECCHOHANBHON [ yyiaer

JIEITEIbHOCTH.

Hcnonb30BaTh IporpaMMHbIC IPOYKTHI B
KaueCTBE CPEJICTB PeIICHUS PO eCCHOHATBHBIX
3a7a4

OIIK-1.2. Ymeer BbIOMpaTh COBpEeMEHHbIE | 3HAET

CpeacTBa obecrieyeHust HOXKAPHOH | OCHOBBI METOOJIOTUH HAYYHOTO MO3HAHUSI
Oe30macHOCTH  OOBEKTOB M OMOBELICHHUS | pUPOJHBIX ABJICHHIT U IPOLECCOB
MONEH, B TOM YHMCIE OTEYECTBEHHOTO | Yyeer

MPOM3BOACTBA,  JJI  pELIeHUs  3aj1ad
npogecCUOHAIBHON AEATENbHOCTH.

rpaMOTHO MCIIOJI30BaTh METOABI MOAEIUPOBAHUS
(U3MUECKUX MPOLIECCOB U SIBJIECHUH B X011
pelIeHns CTaHIapTHBIX IPAKTUKO-
OPUCHTUPOBAHHBIX U TEXHUYECKUX 3a1a4
OIIK-1.3. Bnageer HaBbIKaMM IpUMEHEHUs | 3HaeT

COBPEMCHHBIX CPEICTB WHAWBHIYAIbHON U | sSMIMpPUUYECKUE METOBI MO3HAHUS (H3MEPEHHE,
KOJJICKTUBHOM 3al0iuThl, B TOM YHCJIIC Ha6JHOI[eHI/Ie, BKCHepI/IMeHT)

OTE€YECTBEHHOI'O [IPOU3BOJICTBA, IPY | Yyeer

pelIeHnn 3a7a4 npodecCHOHAIEHON
JEeATEIbHOCTH.

MIPOBOAUTH IKCIEPUMEHTATIBHOE HCCIIEJOBAHUE
HaTYPHBIX U BUPTYaJbHBIX MojieNiel (PU3UIeCKUX
SIBJICHUHM 1 MPOIIECCOB

3. MecTo MCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NMpodecCHOHAIbHOM
o0pa3oBarTe/ibHOI MPOrpaMMBblI

JlucuuIuiiHa OTHOCHUTCSL K 00sI3aTEIbHON YacTU OCHOBHOM MpOoQheCCHOHAIBHOM
oOpa3zoBarelibHOM  MpOrpaMMbl  BBICIIETO  OOpa3oBaHusi  OakajaBpuara IO
HaIpaBJICHUIO MOITOTOBKU 20.03.01 «Texnochepnas 0€30MacHOCThY
HaNpaBJIeHHOCTh (mpoduiib) «be30macHOCTh TEXHOJIOTMYECKUX TPOLECCOB U
MIPOU3BOICTBY



4. CTpyKTYypa M coaepkaHue TUCUMUIIIMHBI
OO6mast TPyIOEMKOCTh JUCIHUIUIMHBI COCTABISIET 7 3a4€THBIX €auHUIll, 252
qaca.

4.1 PacnpenesneHue TPy10eMKOCTH JUCHMILIMHBI 110 BUAAM padoT
no Kypcam u popmam 00y4eHus

JJIS1 3204HOH (POPMBI 00yUEeHUHA

TpynoemMKocTh
Bun yue6HO# paboThl se qac 110 Kypcam
. 1
OOmast TPyI0EeMKOCTh AMCHUUIUIMHBI 10 7 | 252 254
y4eOHOMY TUIaHY
KonTaktHas paboTta, B TOM 4ucIe: 22 22
AyIUTOPHBIE 3aHSITHS 22 22
Jlexumn (JI) 6 6
[Tpaktrueckue 3anstus (I13) 6 6
JlaGopatopusie pabotsl (JIP) 10 10
CamocrositeabHas padora (CPC) 217 219
KOHCYJIbTALIMU TIepe]] 9K3aMEHOM 2 2
JK3aMeH 9 9

4.2. TemaTuyecKuil IVIAaH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3aesam) ¢
YKa3aHMeM OTBEeICHHOI0 HAa HUX KOJINYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHI.

JJIS1 32049HOH (POPMBI 00yUYEeHUHA

Ne KoanyecTBo 4acoB 1o °
n/n BHaM 3aHATHI = 28 =
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1 2 3 4 5 6 7 8 9
Tema Nel «Knunemaruka
1 20 2 2 4 12
TIIBIKEHUS TEID)
Tema Ne2 «JIlnHamMuka
2 A 14 14
TIIBUKEHUS TEID)
Tema Ne3 «Pabora, MOIIHOCTE
3 » MO |14 14
SHEPTHS
Tema Ne4 «Mexanunka
4 | aBWXKyImuXcs  oKkuakoctedn | 14 14
ra3oBy»




5 Tema Ne5 «3mepenus 14 14
(U3NYECKUX BEINYUH»

6 | Tema Ne6 «nekrpocrarnkar 14 14

7 Tema Ne7 «ITocTossHHBIN 10 ) 14
3JIEKTPUUECKUIN TOK)

g | Tema Ne8 «MarnuTHOE 1OJIE» 14 14

9 Tema Ne9 «Crarnyeckoe 14 14
MarHuTHOE 10JIE B BEILIECTBE»

10 | Tema NelO «Konebanus» 22 2 2 28
Tema  Nell  «IlepemenHsblit

1 NEKTPUUYECKUI TOK» 12 12

12 Tema Nel2 «BonHoBbie 14 ) 12
MIPOLIECCHI»

13 Tema Nel3 12 12
«OIJIEKTPOMAarHUTHbIE BOJIHbBI»

14 | Tema Nel4 «Hurepdepenuns» 12 12

15 | Tema Nel5 «Indpaxims» 20 6 14
Tema Nel6

16 |«DnekrpoMarHuTHBIC BOJHBI B 13 13
BELICCTBEY
Koncyabranus 2 2
JK3aMeH 9 9
Hroro 252 6 6 10 2 9 219

4.3 Conepskanue IMCUMILIMHBI 1JIs1 00y4ar0IUXCH
3a04HO# GopMBbI 00yUeHHsI

Pa3gesa Ne 1 duznueckue OCHOBBI MEXaHUKH
Tema 1. Kunemaruka I1BMKEeHHUA TeJl

Jleknus. MarepuanpHasi Touka, aDCOIIOTHO TBEPOE TEINO, CILIONIHAS Cpea.

Kunemarnueckoe onvcaHue ABMIKEHUS. DIEMEHTHI BEKTOPHOU aiareOphl.

[IpssMonuHEWHOE JBWXKEHUE TOYKH. JIBM)KEHHE TOYKH MO OKPYKHOCTH.
VYrmoBas ckopocTb W ymioBoe yckopeHue. CKOpPOCTh U YCKOPEHHE MpH
KpPUBOJIMHEWHOM JBMKeHHMH. Kitlaccmueckas wMexaHuka. l[lonstne coctosgHus B
KJIACCUYECKON MEXaHHUKE.

IIpakTuueckoe 3aHATHE. PenstuBucTckas MEXaHHUKa, MPUHLIUIT
OTHOCHUTEJIbHOCTH.

Jlaboparopnasi pabora. Ywucio creneHedd cBOOOABI aOCOIIOTHO TBEPAOIO
Tena.

CamocrosiTesqibHass  paGora.  PensTuBuUCTCKas  MEXaHWKA,  MPUHIUI
OTHOCUTEJIbHOCTH.

Pexomenayemasi aureparypa:



ocHOBHas [1];
TOIOJHUTENbHAA [7].

Tema 2. [IlunaMuKa IBHKEHUS TeJl

CamocrositesibHast padora. OcHOBHas 3amaya JAUHAMUKW. YPaBHEHMS
nsrxkeHus. Macca u umnyisc. [lepsbiii 3akoH HbprOTOHA M MOHATHE MHEPLUAIBLHOU
cucTeMbl orcyeTa. Bropou 3akoH HeroTOHA, Kak ypaBHEHHUE JBUKEHUA. TpEeTUN 3aKOH
HproToHa ¥ 3aKOH COXpaHEHHMs UMIYyJIbCca. MOMEHT CHIIBI, MOMEHT WMIIYJIbCA,
MoMeHT uHepiuu. Teopema lllteitHepa. Kunemarnka u IMHAMUKa TBEPAOrO TeEaA.
HeunepunanbHble CHCTEMBI OTCYETA.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nononHutenbHas [1,7].

Tema 3. Pabora, MOIIHOCTB, JHEPI U

CamocrosiTesqibHass padora. Pabora u kuHeTmyeckas sHeprus. MOIIHOCTb.
CunoBoe mnozne. KoHcepBaTMBHbIE M HEKOHCEpBATHMBHbIE CWIibL. [loTeHIManbHas
SHEpPrus. 3aKOH COXpaHeHHUs sHepruu. lIpumMeHeHne 3aKOHOB COXpPaHEHUs! SHEPTUU U
UMITYJIbCA B MEXaHUYECKUX CHUCTeMaXx.

Pexomenayemasi sureparypa:

OCHOBHas [1];

nonoyiHuTenbHas [1,7].

Tema 4. Mexanuka IBHKYIIMXCH KUKOCTEH U ra3oB

CamocrosiTesqibHast padora. [laBneHue B JKUJIKOCTU M Ta3e. YpaBHEHHUE
HENPEPBIBHOCTH. YpPaBHEHNUE bEpHYIIM U CIEACTBUA U3 HETo. BsskocTs. JIBrkeHUE
TE€JI B )KUIKOCTAX U ras3ax.

Pexomenayemas ureparypa:

ocHOBHas [1];

nonoysHuTeNnbHas [1,7].

Tema 5. U3mepenue pu3nyecKux BeJIUIHH

CamocrosiTesbHast padora. OCHOBHBIE TEPMUHBI U OINpeAcIIeHUs. MeTobl 1
BUJIbI u3MepeHuil. llorpemHoctb, TOYHOCTh, KJacCU(UKAIMSA TOTPEIIHOCTEH
u3Mepenuid. CpeacTBa U3MEPEHUs: KJIACChl TOYHOCTH, KiIacCU(PUKAIMsA, UX TTOBEPKA U
MIPOBEPKA.

Pexomenayemasi mureparypa:

ocHOBHas [1];

nonosHuTenbHas [1].

Paszjnen Ne 2 DiiekrpuyecTBo

Tema 6. JuekTpocTarnka



CamocrositesqibHast  padora. 3akoH Kymona. DOnekTpuyeckoe Tmole.
Hamnpsbxkennocts monsi. Teopema Octporpaackoro-I'aycca. PabGota anekTpudeckux
cui. Ilorenuman. Cpsi3b MOTEHIHANIA C HAMNPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO
noyisi. [IpOBOMHMKKM UM JUAINEKTPUKU B IJIEKTPUUYECKOM TMojie. MarepuaibHbie
ypaBHEHHUS. DJIEKTPOEMKOCTh. KOHIEHCATOPhI. DIIEKTPOCTATUKA U IJIEKTPOAMHAMUKA.

Pexomenayemasi sureparypa:

OCHOBHas [2-3];

JTOIOJHUTEeIbHAS [2,7].

Tema 7. IIoCTOAHHBIN JIEKTPUYECKHUH TOK

IlpakTnueckoe 3aHsaTHEe. TEepMOIIEKTPUUECKHUE SBICHUS. JNEKTPUUYECKUUN
TOK B ra3ax M KUJIKOCTSIX.

CamocrosiTesqibHass padora. YCIOBHE CylIECTBOBaHUSA TOKa. 3akoHbl OMa u
Jlxoyns u Jlenna. Croponnue cunsl. J./[.C. ransBanndeckoro snementa. [IpaBuia
Kupxroga. DOnekrpuueckuii TOK B  Mertaax. Kiaccuueckas — Teopus
AIIEKTPONPOBOAHOCTH MeTaiIoB. KBa3ucTanuonapHbsie TOKH. CBEpXIPOBOIUMOCTb.

Pexomenayemasi sureparypa:

OCHOBHas [2];

TOIOoJHUTEIbHAA [2, 3,7].

Pa3zgen Ne 3 Marnerusm
Tema 8. MarautHoe moJie

CamocrosiTesbHasi padoTra. MarouTHOE 1MOJIE U €r0 XapaKTePUCTUKU. 3aKOH
buo-Cagapa-Jlanaca. /leiicTBue MarHMTHOTO TOJIS Ha ABWXKyIuicsa 3apsa. Cuia
Jlopenna. [IpoBOIHMK ¢ TOKOM B MAarHAUTHOM Iosie. Teopema O HUPKYJIALUN BEKTOpa
MarHuTHOM MHAYKOMH. IIOTOK BekTOpa MarHMTHOM WHAYKUWHU. SIBIICHHE
DIIEKTPOMAarHUTHOM MHAYKIMH. 3akoH Dapanes. Ilpasuno Jlenna. Oneprus
MarHuTHoro nosist. CamonHaykuus. BzanumMonHyKuus.

Pexomenayemasi sureparypa:

OCHOBHas [2];

IOIoJHUTEIbHAs [3, 4, 7].

Tema 9. CtaTHuyeckoe MArHUTHOE I10JI€ B BellleCTBE

CamocrositeqbHast padora. MonekyinspHuble TokM. HamarunueHHOCTh. TuIibl
MarHeTukoB. deppomarneTusm. TexHnueckass KpuBasi HAMarHu4uBaHusl. OeppuUTshl.

Pexomenayemasi iureparypa:

OCHOBHas [2];

nonoaHuTeNnbHas [2, 4, 7].

Pa3nen Ne 4 Koste0anusi 1 BOJTHBI
Tema 10. KoJsieoanust

Jleknus. ['apMoHUYECKUN OCIMIUIATOP. AMIUIMTY/Ia, KPYroBasi yacTtoTa, (paza



rapMoHH4Yeckoro ociuwuiatopa. Cnoxenue konebaHui. BekTopHas auarpamma.
[IpuMepbl rapMOHUYECKUX OCHWILIATOPOB. CBOOOJHBIE 3aTyxaroliue KojieOaHusl.
Koaddumuent  3aryxanus,  jgorapudmuyeckuit  JAEKPEMEHT,  JOOPOTHOCTD.
BriHyxeHHbIe KOJIEOaHHS OCHMJUISTOpPA MOJ JACHCTBUEM CHHYCOUIATBHON CHIIBI.
AmmuinTyna v gasa npu BRIHYXKJIEHHBIX KOJIeOaHUSX.

IIpakTHueckoe 3ansiTue. BoiHYX/1eHHbIE KOJIEOAHUS B AJICKTPUUCCKUX IICTISX.

CamocrositesqibHass paGora. Pe3oHaHcHble KpuBble. AHTapMOHUYECKUN
OCIUILISATOP.

Pexomenayemasi aureparypa:

OCHOBHas [3];

JIOIOJHUTEebHAS [7].

Tema 11. IlepeMeHHBIH dJIEKTPUYECKUN TOK

CamocrositesqibHast padora. [lonydyeHne W OCHOBHBIE ITapaMeTpbl. Bujbl
CONPOTUBJICHUM B LEMAX NEPEMEHHOro TOKa. J[marpamMma TOKOB M HAaNpsKEHUN B
LENsX MEPEMEHHOIO TOKA.

Pexomenayemasi sureparypa:

OCHOBHas [3];

TOIOJHUTEIbHAS [5, 7].

Tema 12. BosiHOBBIE MpoLeCCHI

Jleknus. Boiabsl. KnHemarnka BOJTHOBBIX MPOILECCOB. BOIIHOBOE ypaBHEHUE.
[Inockas cuHyconaanbHasi MOHOXPOMATHYECKasi BOJIHA.

CamocrosiTesqbHas padora. Unrepdepentus u qudpakmaus BoiaH. berymme u
CTOSIYME BOJIHBI.

Pexomenayemas ureparypa:

OCHOBHas [3];

JOTOJHUTENbHAA [7].

Tema 13. DiieKTPpOMArHUTHbIE BOJIHBI

CamocTrosiTebHasA padora. VYpaBHeHus Makcaenia. [Tpunnun
OTHOCUTEJILHOCTH B JjekTponuHamuke. Cucrema ypaBHeHMM MakcBemia B
uHTerpaibHoll u  auddepennmanbHoin  ¢popme. CKOpOCTh  pacnpoCTpaHEHUs
AIIEKTPOMArHUTHBIX Bo3MylieHui. [inockas anekrpomarauTHas BosiHa. [lonspusanus
BOJH. [IIkana 31eKTpOMarHuTHHIX BOJIH.

Pexomennyemasi mureparypa:

ocHOBHas [3];

JOTIOJTHUTENbHAs [7].

Pasnesa Ne S BostHoBasi onTuka
Tema 14. UnTepdepenuus

CamocrositesqibHast padora. Pa3zBuTue mnpencraBleHUN O NPUPOAE CBETA.
Bpemennas u MPOCTPAHCTBEHHAS KOT€PEHTHOCTb CBETOBBIX BOJIH.



NuTepdepeHImonHas KapTHHA OT JABYX KOTEPEHTHBIX HMCTOYHHKOB cBeTa. OTmbIT
FOnra. UntrepdepoMeTpbl U uX MpaKTHUECKOE HCMOJb30BaHue. MHTEpdepeHus B
TOHKUX IUIeHKaX. [IpocBermnenune ontuku. JKUAKOKPUCTAUNIMYECKUE WHIUKATOPHI
TEMIIEPaTyPBl.

Pexomenayemasi sureparypa:

OCHOBHas [3];

TOIOoJHUTEbHAS [7].

Tema 15. Indpakuus

JlabopaTopnas padora. /[udpakuus csera.

CamocrosiTesqibHasi padora. Paspemaromas crnocoOHOCTb  ONTHYECKUX
npubopoB. [loHsTHe o0 roMOrpadUUecKoM METO[E PETUCTpPAlUU H300paKeHUs.
Hudpakuusa csera. [Tpunnun [oiirenca-®penens. Meron 3ou @penens. Audpakuus
®peHens Ha KpynioM oTBepcTuu U aucke. Judpakuus @paynrodepa. Judpakuus Ha
npsiMoyrofibHOM menu. Judpakiuuonnas pemerka. @opmyna Bynsda-bparra.

Pexomenayemasi sureparypa:
OCHOBHas [3];
TOIOJHUTEIbHAs [6, 7].

Tema 16. DiieKTPOMarHuTHHIE BOJIHBI B BEllECTBE

CamocrositesibHast  padora. Jlucnepcusi cBeta. DU3MYECKU  CMBICI
CHEKTPAJIBHOTO Pa3IOKEHUs. JNEKTPOHHAsA Teopus nucnepcuu. llormomenue cera.
EcrecTtBenHbId U TONSpU30BaHHbIM CBET. llonspus3anus cBeTa Opu OTPAXKEHUU U
npeinomsiennu. llonspounasl W monsipyu3allMOHHBbIE MpuU3MbL.  3akoH Mamtoca.
BpamieHnne miockoCcT noyisipu3auu.

Pexomennyemasi iureparypa:

OCHOBHas [3];

TOTOJHUTEIbHAA [6, 7].

5. MCTO}IH‘ICCKI/IQ PEKOMEHAAIIUHA 110 OPraHu3alu U3yICHUSA TUCIHUILJINHBI

[Ipu peanuzanuu MPOrpaMMbl AWCIMUILIAHBI HCIIONB3YIOTCS JICKIIMOHHEBIE,
MPAKTHYECKHE 3aHITHS U 1a00paTOpHBIC paOOTHI.

OOmuMH 11ensIMHA y4eOHBIX 3aHSATUN SBIISIOTCS:

- 0000111eHe, cUCcTeMaTu3alus U yriyOleHHe TEOPETUISCKUX 3HAHUM 110
KOHKPETHBIM TE€MaM JUCIHIUIMHBI C Y4eTOM TpeOOBaHUI IMOCWIBHOCTH U
JOCTYTHOCTH y4eOHOI0 Marepurara;

- Pa3BUTHE MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH OOyYaromMXCs C Y4YETOM
BO3PACTHBIX MICUXOJIOTUICCKUX 3aKOHOMEPHOCTEH MaMsATH U MBIIIICHUS;

- JTUYHOCTHO-OPUEHTHPOBAaHHOE  (OopMUpOBaHUE  MpodeccrHoHaIbHO
3HAQUUMBIX  Ka4e€CTB: CaMOCTOSTEIbHOCTH, HACTOHYMBOCTH B  JIOCTHXXCHUU
MOCTaBJICHHBIX IIeJICH, OTBETCTBEHHOCTH U TBOPYECKON MHHUIIMATUBEI.

OCHOBHBIMU 3a/1a9aMU JICKIIUH SIBIISTFOTCSI:



- WCIIOJIb30BAHME  METOMa MPOOJIEeMHOTO  W3JIOKEHUS  y4eOHOTo
Marepuana  JUid  peaju3alud  MH()OPMAIMOHHOW,  CUCTEMaTH3UPYIOILEH,
Pa3bICHSIONICH M pa3BUBAIOIEH (PYHKITUI;

- o0OecrieyeHUEe TMPEEMCTBEHHOCTH TEM JIGKIIMOHHOTO Kypca |
npodeccuoHaIbHON HAMIPABICHHOCTH YYeOHOTO Marepurarna;

- PaCKPBITHE BHYTPHUIIPEAMETHBIX M MEXKIPEIMETHBIX CBA3EH yueOHOTO
MaTepuarna.

[leapt0  TPaKTUYECKOTO  3aHATUSA  SABIsAETCS  (OPMHUPOBAHHWE  YMCHHMA
UCIIOJIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHE B KAau€CTBE OPUEHTHUPOBOUHON OCHOBBI
pEelIeHHs] MPaKTUYECKUX 3ajad. B Xoje MpakTUyecKuX 3aHATHI obecreyuBaeTcs
pedIeKCUBHOE OCBOCHUE TEOPETHUYECKUX W SMIIMPUYECKUX METOJIOB TO3HAHUS B
MPOIIECCE BHIMOIHEHUS TPOOIIEMHBIX YUEOHBIX 3aJaHUM.

Henssmu 71a060paTOPHBIX 3aHATUN SIBJISIFOTCSL: dbopMupoBaHue
WCCIICIOBAaTEIbCKUX ~ yMEHHWH  (HabOmiomath,  CpaBHMBATh,  AHAJM3UPOBATH,
yCTaHABIMBATh 3aBUCUMOCTH, JICJIaTh BBIBOABI M 000OIIEHNS, CAMOCTOSATEIHLHO BECTH
UCCJIEI0BAaHNE); TOHMMAaHWE MPUHUUIIOB padOThl HW3MEPUTENbHBIX MPUOOPOB;
MPUOOPETEHHUE JINYHOTO OIBITa pabOTHI C U3MEPUTEIIBHON TEXHUKOH.

CamoctosiTenbHass pabora 0Oy4arOUIMXCS HAMPaBIAETCI Ha JUYHOCTHOE
JAOCTIKEHHE CIEAYIOIUX Melei: yrmyOneHrne 3HaHWH; CaMOCTOSTEIbHBIA TOWCK,
o0paboTka u npeodpazoBaHue yueOHoM nHpopManum; oTpadoTka yMEeHUsI padOThI CO
CIIPABOYHOM HAYyYHOU JIUTEPATypOii; rpaMOTHAs MOATOTOBKA K YUYEOHBIM 3aHITHSIM.

[Ipn peanuzanuu NOpOrpaMMbl  TUCHUIUIMHBL  «DU3MKa»  HCIONB3YETCS
oOpa3oBaTesibHasi TEXHOJIOTHSI MOATATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBUIA,
KOTOpasi OCYIIECTBIISIETCS B YCJIOBHSX HMHTETPAIlMM TMPAKTUUECKOTO 3aHATHS U
naboparopHOi padoThl. JMJakTHYEeCKHEe YCIOBHS HHTETpaldd Y4eOHBIX 3aHSTHHA
OTIPE/ICJICHBl B HAyYHOM KCCJICIOBAaHUH, MPOBEACHHOM COTPYIHHKaMU Kadeapsl B
pamMKax HayYHO-HCCIIEN0BATEIbCKON PabOThl YHUBEPCUTETA.

OnpeneneHHBIMH B TEOPUU  OOYYECHHS  CTPYKTYPHBIMH  DJIEMEHTAMH
00pa30BaTEIbHON TEXHOJIOTHH SIBISIOTCS KOHIENTyalbHasi OCHOBA, COEPIKATEIbHBIC
U TIpoliecCyaabHbIe KOMITOHCHTHI.

Konuenmyanvnoii ocnoeoit 00pa3oBaTeIbHON TEXHOJIOTUMU  IOATAIHOIO
GbopMHpOBaHUS YMCTBEHHBIX JICHCTBHH SIBISIFOTCS TPUHIUIIBI  BEPUPUKALINH,
MEXIUCIUTUTMHAPHON UHTErPaTUBHOCTH, €IMHCTBA U MHOT000pa3us
BHYTPHUIIPEIMETHBIX CB3eH (hyHIaMEHTAIbHON JUCIUTUTHHBI «DU3uKay.

OCHOBHBIMH 1IEJIEBBIMU YCTAHOBKAMH JICSTEIILHOCTU MPENOJaBaAHUsI-yICHUS
SBIISTFOTCSI:

° CO37[aHN€e yCJIIOBUM ISl pe(PIIEKCUBHOTO OCBOCHUSI €CTECTBEHHOHAYYHBIX
3HAHWW B Pa3JIMYHBIX BUJIaX Y4eOHO-TTIO3HABATEIILHON JESTEIHHOCTH;

® o00oOmuieHne, cUCTeMaTu3alus, YIIyOJeHHEe, OCBOCHHME TEOPETHUECKHUX
3HAHHUM 10 KOHKPETHBIM TeMaM y4eOHOT0 Kypca PU3UKH;

o pa3BUTHE y  OOYyYalOlIMXCSl:  HABBIKOB  KOMaHAHOW  paboThI,
MEXJTMYHOCTHON KOMMYHHKAIIUW, TPUHITHUS PEIICHUHN, JIUJIEPCKUX KaYEeCTB.

Cooeprcamenvnvimu  Komnonenmamu  00pa30OBaTEIbHOM  TEXHOJOTHUHU
ABIAIOTCS ~ TEMAaTHMYECKHWE  TAKeThl  JUJAKTUYECKUX  CPEACTB,  KOTOPHIC



pa3pabaTbiBaloTCA A KaXKIOTO MHTErPAaTHBHOTO Y4YEOHOTO 3aHATHUS C IEJBIO
oOecrieueHus WHIUBUYaJIbHON OTpabOTKH yMEHUI UCIIOJIb30BATh
(yHIaMEHTAJIbHbIE 3HAHUS B KAue€CTBE CPEACTB PEIICHUS NPAKTUYECKUX U
AMIUPHUYECKHUX 33a4 110 TEME UHTETPATUBHOIO y4eOHOTO 3aHATHS;

Ilpoyeccyanvnvimu komnonenmamu oOpa30BaTENbHOW TEXHOIOTUH SBISIOTCA
TEMaTUYEeCKHU COIVIACOBAHHBIE KOMIUIEKChl HATypHBIX JIA0OPATOPHBIX YCTAHOBOK H
aBTOPCKHUX YUYEOHBIX MPOTPAMMHBIX MPOAYKTOB, UCIOJIb30BAHUE KOTOPHIX B YUEOHOM
MPOILIECCE TMO3BOJSET 00ECIEYUTh TAPMOHUYHOE JIOMOJHEHUE CPEJICTB HATYpPHOTO U
BHUPTYaJIbHOT'O 3KCIIEPUMEHTOB.

[Ipy BBINOJIHEHWH BUPTYaIbHBIX JIAOOPATOPHBIX PabdOT HCIOJB3YIOTCS
aBTOPCKHE KOMIIBIOTEPHBIE MOJENM IO paszaenam Kypca Qusuku: «Puzndyeckue
OCHOBBI MEXaHUKH», «DIEKTPUUYCCTBO», «Marnetusm», «®Duszmka KoneOaHuN u
BOJIH», «BoIHOBasI onTHKaY.

B eauHCTBE M B3aMMOCBS3M CTPYKTYPHBIX KOMIIOHEHTOB 0O€CHEeYMBaETCA
BBIIIOJIHEHUE  OCHOBHBIX  TpeOOBaHMH K  00pa3oBaTelIbHOM  TEXHOJOTHUU:
KOHIIENTYaJlbHOCTh, CUCTEMHOCTb, BOCIIPOM3BOANUMOCTb, THOKOCTh, 3(h(PEKTUBHOCTD,
JMHAMUYHOCTH U YIIPABISIEMOCTb.

WNuTerpatuBHoe ydeOHOE 3aHATHE MPOBOAUTCS JABYMs MpernojaBaTeliiMU B
TeueHre 6 yacoB (WM 4 4yacoB) B JBYX IOMEIICHHSX: B HATypHOW JiabopaTropuu
GU3UKKM ¥ B KOMIIBIOTEPHOM KJIacC€, B KOTOPBIX CTYIEHTHI MOArPYII OpUTaJIHBIM
METOJIOM BBITIOJHSIOT JIA0OPATOPHBIE paOOTHI (HATYPHBIC U BUPTYaJIbHBIE).

Ha mnocneayromux HHTErpaTUBHBIX YUYEOHBIX 3aHATHSX OCYILECTBISETCS
poTanys MOArPYIIIL.

[losTamrHOE  (pOopMHUpOBaHME  yYMCTBEHHBIX  JCHCTBUH,  OOYyYaIOIIUXCS
o0ecreunBaeTcsi Ha KOHTPOJIbHO-MPAKTUYECKOM, IKCIIEPUMEHTATBHOM M aHAITUTHKO-
CUHTETUYECKOM 3Tanax MHTErpaTUBHOTO y4eOHOIO 3aHATHSL.

B TeyeHue nepBbIX JBYX 4acCOB y4e€OHOIO 3aHATHS CTYAEHThl MHAMBHUAYAJIbHO
BBINIOJIHSAIOT ~ TECTOBbIE  MMPAKTUYECKHE 3aJaHusl [0 TEeME  IPENCTOSILIEro
AKCIIEPUMEHTAIBLHOTO UCCIEAOBAHNS (KOHTPOJIbHO-IIPAKTHYECKMIA ITAII).

[ens oOyueHuss — GopMUpPOBaHHE YMEHHUN KCIIOJIB30BaTh (PyHIaMEHTAJIbHbIC
3HaHUS B KAa4€CTBE OPUEHTHUPOBOYHOM OCHOBBI DPEIIEHUS IPAKTHUYECKHUX 3a/1ad,
CaMOCTOATENIbHOE  M3yYeHHE MPUHIUIOB  pabOThl  NPUOOPOB U CXEMBI
HKCIIEPUMEHTATILHON paboTHI.

OOpazoBarenbHbIMU 33Ja4aMH KOHTPOJIBHO-IIPAKTHUYECKOTO 3Tara SIBISIOTCS:
U3y4yeHUEe JIEKIIMOHHOTO Marepuaja, OCBOECHHE METOIOB paboThl ¢ Yy4uyeOHOH
JIUTEPATYPOM; BBIIIOJIHEHUE BBIYHUCIEHUM, PACUETOB B XOJI€ PEUICHUS NMPAKTHUYECKUX
3aja4; paboTa ¢ HOPMATUBHOM U CIIPaBOYHOMN JIUTEPATypOil.

B Tteuenue crenyromux 2 4acoB y4eOHOIO 3aHSTHS CTYAEHTBl OpHUragHbIM
METOJIOM BBIIOJIHSIOT JIA0OPATOPHBIE padOThHI (IKCIEPUMEHTAIbHBIH 3TAl).

[lenp oOyyeHuss — GOPMHUPOBAHUE MHCTPYMEHTAIBHOW KOMIIETCHILIMH
IUIAaHUPOBAaTh M TPOBOAUTH (DU3UUYECKHUE MCCIEIOBAaHUS 3KCIEPUMEHTAIbHBIMU
Merogamu; (OpMHpOBAHME YMEHMsSI paboTaTh B KOJUIEKTUBE W MOJYUHSATHCA
PYKOBOISILIIUM YKa3aHUSIM.



OOpa3oBareabHBIMM  33Ja4aMH  SKCIIEPUMEHTAJIIHOIO  JTamna  SBISIOTCA:
(GbopMHpOBaHUE MPAKTHUYECKUX YMEHUN pabOThl C W3MEPUTEIBHBIMU NPUOOpPaMU,
YCTAHOBKaMH; (POPMUPOBAHHME HCCIEAOBATEIBCKUX YMEHHH; 3KCIIEPUMEHTAJIbHAS
npoBepka  (Gopmyn, METOAMK pacueTra, YCTAaHOBIEHHWE W  MOATBEPXKICHUE
3aKOHOMEpPHOCTEH, O3HAKOMJIEHHE C METOJUKAMH TPOBEACHUS DSKCIEPUMEHTOB,
YCTaHOBJICHHE CBOWCTB BEIIECTB, WX KAYECTBEHHBIX M  KOJMYECTBEHHBIX
XapaKTEPUCTUK,

B  TeueHwe 3aKIIOYUTENBHBIX 2  4YacOB  CTYAEGHTHl  OCYLIECTBISIOT
CaMOCTOSITENIbHYI0 00pa0OTKy U MPEACTABISAIOT Pe3yJbTaThl SKCIEPUMEHTA B YCTHON
Y TUCBMEHHOU (hopMe (AHAJIMTUKO-CHHTETUYECKH ITaI).

[lenp oOyuenuss - (opMHUpPOBaHHE HWHCTPYMEHTAJIBHOM  KOMIIETEHIIUU
OLIEHWBaTh TOYHOCTb M MOTPEUIHOCTh W3MEPEHUH, aHaJU3UPOBaTh (PUINUECKUI
CMBIC TOJMyYEHHBIX PE3yJAbTaTOB; IMPOBOAUTH JOKA3aTENbCTBA YTBEPIKICHUN Kak
COCTaBJISIOLIEH KOTHUTUBHOM U KOMMYHUKATUBHON (DyHKLIUU.

B KkoHIIe HMHTErpaTUBHOTO Y4E€OHOTO 3aHIATHsS CTYACHTHl y4eOHOW TpYMIIbI
o0si3aHbl  JIMYHO  NPEICTABUTh  PE3yJAbTarbl  CaMOCTOATENbHONM  y4eOHO-
MO3HABATEIBLHOM JESITENIbHOCTU B BHJI€ O(QOPMIIEHHOIO MO YCTAaHOBJIEHHOW (opme
0T4YeTa M0 HATYPHOM (MJIM BUPTYaJIbHOM) J1adopaTopHoii padore.

6. OneHoYHBbIe MaTEePUAJIbI 1O IUCIIUTIHHE

Texymuit KOHTPOJL YCIIEBAEMOCTH 00€CTIeYNBaET OIICHUBAHKUE XO/1a OCBOCHUS
JUCLIUIUIMHBI, IPOBOAUTCS B COOTBETCTBUU C COJCPKAHUEM JNHCUUILUIMHBI IO BUJIAM
3aHATHH B (OpMe TECTHUPOBAHUSA, 3aAlIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
3allUThl OTYETOB IO pacyeTHO-rpa)UuecKuM padoTaM, BBIMOIHEHHBIX B XOJ€
MCCIIEIOBAaHUN KOMIIBIOTEPHBIX MOJICNICH (PU3HMUECKUX MPOIIECCOB.

[IpomexxyTouHasi ~ arTectamusi, KOTopas  OOECIEeYHMBAaeT  OIICHUBAHUE
MPOMEXYTOUHBIX W OKOHYATEJbHBIX PE3YJbTaTOB OOy4YEeHHUs 110 JUCHUUIUIUHE,
POBOAUTCS B (hOpME 3a4eTa U IK3aMEeHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texymero KOHTpOJIS:

1. B xontype TomcoHa HampspbkeHHe Ha OOKIIagKax KOHJIEHCATOpa U3MEHSIETCS
o 3akony: U = 100-:cos1000¢t (B). Ecnu 31eKTpOeMKOCTh KOHJEeHcatopa paBHa 10
MK®D, To MakCcMabHAs CHJIa TOKA B KOHTYpE PaBHA....

1A

2)2A

3)0,5A

4)0,1 A

5)0,2 A



2. B xontype TomMcoHa dneKkTpoeMKOCTh KOHAeHcatopa paBHa 10 MkD, a
MHAYKTUBHOCTH Katywku 0,1 T'a. Ecau ammuntyna konebaHuil CHITbI TOKa COCTaBIIsET
100 MA, To ammIMTya KoJeOaHUil HaNpsKEHUsl HA KOHJIEHCATOpe paBHa

1)I0B

2) 100 B

3)1B

4)0,1 B

5)0,01 B

3. Kak u3MeHuTCs AJIMHA BOJIHBI, HA KOTOPYIO HACTPOEH PaJHOIIPUEMHUK, €CIIN
B IIPUEMHOM K0JIe0aTeJIbHOM KOHTYpE EMKOCTb KOHJIEHCATOpa YBEIUUYUTh B 9 pas?

1) ymenbiuTcs B 3 pa3a

2) ymenpiTcs B 9 pas

3) yBenuuuted B 3 pasza

4) ysenuuurcs B 9 pa3

5) HE U3BMEHUTCS

4. Onrtuyeckuid [uana3oH BKIIOYAET B ceO4. . .

1) Buaumelii cBet, ynbTpadroaeTOBOE U3TyUYeHUE, HH(PAKPACHOE U3TyUCHHE

2) yneTpaduosieToBoe u3yueHue, UHPpaKpacHoe U3JIydeHHe

3) Anana3oH PeHTr€HOBCKOE U3IyUEHUs, YIbTpadruoIeTOBOE U3ITyUEHHE,

HH(]ppakpacHOe U3TyICHUE
4) nuana3oH PEHTIeHOBCKOTO M3JIyYeHHUs, BUIUMBIN CBET
5) ynbrpaduonaeToBoe U3NydeHue, UHPPaKpacHOe U3ITyUCHHE
5. CKOJBKO JTMH BOJH MOHOXPOMATUYECKOTO CBETA C 4aCTOTOU V=5- 10" I'p

yJ0arcs Ha nyTH 1,2 MM B BakyyMe
1) 30000
2) 20000
3) 10000
4) 5000
5) IIpaBuJIBHOTO OTBETA HE MPEATIOKEHO

6.1.2: Otuer o 1a0opaTopHoii (pacueTHO-rpapuyeckoir) padore Ne_
HasBanue pa®oThi:

[enb paboTHI:

Teopernueckas gacTb:

OKCIepUMEHTANIbHAS YaCTh:

OOpaboTka pe3yJIbTaToB:

BbIBO/IBI O COOTBETCTBUM YCTaHOBJIEHHBIM HOpMaM U MpaBUjlaM OLEHKU:

6.1.3 Tunosble 3a7a4u:
1. HopmanpHOE yckOpeHHME TOYKM, JBWXKYIIEHUCS II0 OKPYKHOCTH

pamuycoM 4 MeTpa, 3amaercsa ypaBHeHHeM a, = 1 + 6t + 9£. Onpenenuts



TAaHTCHIUAJIBHOE YCKOPEHUE TOYKM U TOJHOE YCKOpEeHHe uepe3 | ¢ mocie Havana
JIBUKCHHUS.

2. Touka ABWKETCS MO OKPYXHOCTU paauycoM 10 cM ¢ MOCTOSSHHBIM
TaHT€HIMAILHBEIM YCKOpeHreM 8 cm/c’. Uepes Kakoe BpeMs IOCIIE Hayala JBUKEHUS
HOPMAaJIbHOE YCKOPEHUE TOUKHU OyE€T paBHO TAHTCHIIUATBLHOMY?

3. Ha kakoii BBICOTE OT IOBEPXHOCTH 3E€MJIM YCKOPEHHE CBOOOJIHOTO
HafeHus JOCTUTaeT BEMYUHbI 1 M/c*?

4. Haiitu nuHeliHble CKOPOCTH JBUKEHUS IIEHTPOB I1apa, AUCKa U oOpyua,
CKaTHUBIIUXCA 0€3 CKOIBKEHHUS C HAKJIOHHOM INIOCKOCTH BBICOTOM A = 0,5 M.

5. OO6pyu maccoit m = 1 kr, paguyc KoToporo paBeH R = 60 cM, mpuBs3aH K
BepeBke mHOM ¢ = 40 cm. BepeBky c oOpyueM BpaiialOT B TOPU30HTAIBHOMN
MI0CKOCTU. HaliT MOMEHT uHepIuu oopyya.

6.2. IlpuMepHbIE OlIEHOYHbIE MATEPHAJIBI VISl IPOMEKYTOYHON ATTECTALMH:

6.2.1 IlpumepHblil epedyeHb BONMPOCOB /LISl 3a4eTa

1. MarepuanbHas Touka. AOCOMOTHO TBepaoe Teno. llocTymarenbHoe,
BpAILIATENBHOE U MNIOCKOE JIBUKEHHS.

2. Kunemarvka MarepuaibHOM TOUKM (CHCTEMa OTCYETA, MEpPEMEIICHUE,
CKOpPOCTb, YCKOpPEHUE).

3. YckopeHne npu KpUBOJIMHEWHOM JIBUKCHUU.

4. Kunemarvnka BpalmareabHOro JBWKEHHUsS (BEKTOp yIjla IOBOPOTA,
YIJIOBasi CKOPOCTb, YITIOBOE YCKOPEHUE).

5. VYrinoBoe yckopeHue. PaBHonepeMeHHOE BpallaTeNbHOE IBUKEHNE.

6. [TepBoiii 3akoH HptoToHA. THEpLIMaIbHBIE CUCTEMBI OTCUYETA.

7. Macca. Cuna. Bropoii 3akon HeroToHa.

8. Tpernii 3akoH Hetotona. [IpuHumn otHocurensHocTr [Manumnes.

9. Nmnyinbce. 3aKOH COXpaHEHUsI UMITYJIbCa.

10. Pabora. Pabota ynpyroi cuisl.

11.  Momnocts. MrHOBEHHAsA MOIIHOCTb.

12. KoHcepBaTUBHBIE M HEKOHCEpPBATUBHBIE CWBL. lloTeHUMampHOE mOINIE
CHII.

13. KuneTmyeckas 3HEPTHUsl MaTEPUATIBLHON TOUKHU.

14. TloreHunanbHas YHEPTUSL.

15. 3akoH coxpaHeHUsI MEXaHHUYECKON IHEPTHH.

16. Cps3b Mex1y NOTCHIIMAIBHON YHEPTUEH U CUIIOM.

17.  Tlmockoe ABMKEHUE TBEPAOIO Tena.

18. Ilentp mHepuuu TBEpAOro Teina. J(BM>KEHHE LEHTpa MHEPLMH TBEPAOIO
Tena.

19.  MoMeHT cuibl.

20. MoMeHT uMIyibca.

21.  OCHOBHOE€ ypaBHEHUE JUHAMHUKU BPalIaTEIIbHOIO JBUKEHUS.

22. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCA.



23.  Mowment unepunn. Teopema ITeiinepa.

24. Kunermyeckas 3HEprus TBEPAOrO TeJla IPU BPAIIATEIbHOM M ILNIOCKOM
JIBUKECHUSX.

25. 3akoHbI coxpaHeHUs B MexaHuke. CBOMCTBa CUMMETPHUH MPUPOJIBI.

26. Hecxumaemaemasi KUAKOCTb. Teopema 0 Hepa3pbIBHOCTU CTPYH.

27.  YpaBuenue bepuymim.

28. Buytpennee TpeHue (BA3KOCTbh). CHiia BHYTPEHHETO TPEHHUS.

29. JlamunapHoe u TypOysieHTHOe TedeHus. Yucno PeitHonbaca.

30. 3axon Crokca.

31. IIpsiMble U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH.

32. AOconiroTHas ¥ OTHOCUTEIbHAS TIOTPEIIHOCTH U3MEPEHUH.

33. Ilonatus o0 [OBEPUTEIHHOM WHTEpBajE U3MepseMol (U3HIECKOU
BEJIMYUHBI U JJOBEPUTEIBbHON BEPOATHOCTH HAXOXKIACHHUS €€ B ITOM HHTEPBAJIE.

34.  BriOop ko3(pPunuenta CTbioJEHTa B pacyeTe MOIPEHIHOCTH MPSMBIX
WU3MEPEHUN.

35. IlpencraBiieHue pe3ysibTaTOB U3MEPEHUS.

36. Aaroput™ pacyera MOrPEeIIHOCTH PE3YJIbTATOB NPSIMbIX H3MEPEHHU.

37. ANropuTM pacuera MOTrpelIHOCTH PE3YIbTaTOB KOCBEHHBIX U3MEPEHU.

38. 3aK0H COXpaHEHUSs AIEKTPUUYECKOTO 3apsiaa. 3akoH KyJsoHa.

39. Dnektpocrarnueckoe mnojie. HanpsyKeHHOCTh M MOTEHLHAN 3JIEKTPOCTa-
TUYECKOT'O ITOJISL.

40. IlpuHUMO CYNIEPIIO3ULUU FIEKTPUUECKUX TTOJICH.

41. Teopema l'aycca mms 3JI€KTPOCTATUUECKOrO IIOJSI B BaKyyMe U €€
[IPUMEHEHUE K ITPOCTEUILINM 3a/1a4aM.

42. IupKyssanus BEKTOPA HANPSLHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

43.  Tunsl quanexTpukos. [lonsgpusanus aqusnexTpukos. [lomsapru3oBaHHOCTH
JIUBJIEKTPUKOB U HANPSYKEHHOCTH TOJISL B TUAJIEKTPHKE.

44. IIpoBOAHUKH B DIEKTPUUYECKOM IOJIE.

45.  DHeprus CUCTEMBI 3apsI0B.

46. DnekTpuyeckas eMKoCcTh. KOHIEHCATOPHI.

47.  DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

48. OObeMHas IIIOTHOCTb SHEPTUH IIECKTPUUECKOTO MOJIA.

49. Onexrpuueckuil Tok. Cuila ¥ MIOTHOCTh TOKA.

50. 3akon Oma. ConpoTuBIIEHHE TPOBOIHUKOB.

51. DneMeHTapHas KilacCUYECKas TEOPUs JIEKTPOIPOBOJHOCTH METAIIIOB.

52. BbIBOJ OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOTO TOKA.

53. Pabota u MomHOCTh TOKa. 3akoH Jlxoyis u Jlenua.

54. CropoHHHE CUIIBL. DNEKTPOABMKYIIAS CUJIA U HAIIPSIKECHHUE.

55. TIpaBuna Kupxroda st pa3BeTBICHHBIX LIETICH.

56.  MOIIHOCTH B LIENU ITOCTOSTHHOTO TOKA.

57. MarautHoe 110J1€ U €ro XapaKTEePUCTUKHU.

58. 3axon buo-CaBapa-Jlamnaca u ero npuMEHEHHUE K pacyeTy MarHUTHOTO
TOJISL.

59. 3akoH Amnepa. B3anmoeiicTBue napasaienbHbIX TOKOB.



60. MarnuTHOoe noje ABWXKYyILEerocs 3apsaa. JleicTBrue MarHuTHOTO OJIS Ha
JIBHOKYIIMICA 3apsI.

61. JIBmxkeHHe 3apsHKEHHBIX YACTHUI] B MATHUTHOM MOJIE.

62. Iupkynsuus BEKTOpa MATHUTHOW MHAYKLUU.

63. MarauTHoe noJie CoJICHOUAa U TOpoua.

64. Pabota o nepemMenieHro MPOBOIHUKA U KOHTYpPa ¢ TOKOM B MAarHUTHOM
oJie.

65. SIBieHue 3IeKTpOMarHUTHOM WHAYKIMU. 3akoH dapanes U €ro BHIBOJ
W3 3aKOHA COXPAHEHUS SHEPTUU.

6.2.2 IIpumepHbIii IepeYyeHb BONPOCOB /ISl IK3aMeHa

YpaBHEHUE MEXaHUUYECKUX TAPMOHUYECKUX KOJICOAHUH.

KunemaTnka MeXaHUYECKUX TAPMOHUYECKUX KOJIEOAHUH (CKOPOCTh, YCKOPEHHUE)

3. JluHaMuKa MEXaHMYECKMX TapMOHMYECKHX KOJIeOaHMN (KMHETHYEeCKas IHeprus,
NOTEHIMAJIbHASI DHEPrus, TMOJHAs MEXaHW4ecKass »JHEprus, yopyrue Hu
KBa3Wylpyrue CUIIbl)

4. MasTHUKU: MaTeMaTUYECKUM, PY>KUHHBIA U (PU3UUYECKUI.

BekropHas nuarpamma rapMoHHuYecKuX KojeOaHuil. CloKeHue rapMOHUYECKUX

KOJIe0aHMI OJHOTO HApPaBIICHHUS.

Ourypsl Jluccaxy.

DNEeKTPUYECKUN KoJieOaTeIbHbINA KOHTYDP.

VYpaBHenus konebanuii B KOHType (6€3 aKkTUBHOT'O CONTPOTUBIICHNS)

9. DHeprus IeKTPOMAarHUTHBIX KOJICOAHHIA.

10.3aTyxatomue MexaHU4eCKre KoaeOanus.

11.3aryxaromue 31eKTpOMarHuTHbIE KOJIeOaHwMsl.

12.JlorapupmMuueckuil 1€KpEMEHT 3aTyXxaHusl (MEXaHUYECKUE U DJIEKTPOMATHUTHbBIC
KoJicOaHus).

13.100pOoTHOCTh (MEXaHUYECKHUE U IJIEKTPOMArHUTHBIE KOJICOaHUs).

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

15. Anepunonnueckuii nmpouecc.

16.BoinyxaeHHbIe KoJeOanus. MexaHn4ecKuid pe30HaHC.

17. ABTOKONEOATENIbHBIE CUCTEMBI.

18. Bouna. Ilonepeyunbie U MPOIOIBHBIE BOIHBI.

19. OcHOBHBIE XapaKTEPUCTUKHU BOJIHBI: JJIMHA, MIEPUOJ M CKOPOCTh BOJIHBI, (PPOHT
BOJIHBI, BOJIHOBAsl IOBEPXHOCTH

20. VYpaBHeHue IIOCKON W cdepudeckoir BomHBL. BomHoBoit BekTop .DazoBas
CKOpOCTb.

21. BosIHOBOE 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 [loltunra.

26.CBeToBbI€ BOJIHBL. OnTHYECKas ITIOTHOCTh Cpebl. UHTEHCUBHOCTD CBETA.
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27. Ilpunnun I'torirenca. MOHOXpOMAaTUYECKUAN CBET.

28.3aK0HBI FT€OMETPUYECKON ONTHKHU.

29.MuTtepdepeHns BOJH.

30. UntepdepeHiinonHas KapTUHA. YCIOBHS HaOIIOJIEHUS WHTEP(HEPEHIIMOHHBIX
MaKCUMYMOB U MUHUMYMOB.

31.Cnoco6s! Habmoaenus naTepdepennnu. OnbiT FOHra.

32.UuTepdepeHius cBeTa Npu OTPaXKEHUH OT TOHKUX TICHOK.

33.Cnoco6sl1 HaOmoieHus naTepdepennnu. Konpiia HeroToHa.

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

35.30ub1 @penens.

36. Iudpakuus OpeHenst Ha MPOCTEUIUX Tperpaaax (KPyrioe OTBEPCTHE, TUCK)

37. Audpaxuus Opaynrodepa Ha METH.

38. JludpakimonHas pemerka.

39.EcTecTBEHHBIN U MOISPU30BAHHBIN CBET.

40.ITonspusanus ceeta. 3akoH Masroca.

41.11onspusanus cBeTa. 3akoH bprocrepa.

42.lucniepcus cBera (HOpMasabHasi 1 aHOMAaJIbHAS)

43.IlornoiieHue U paccessHue cBeTa. 3akoH byrepa.

6.2 Illkaga oueHMBAHUA Pe3yJbTATOB NPOMEKYTOUHOW aTrTecTAUM U
KPUTEPHUH BHICTABJICHHUS OLICHOK

CDopMa Iloka3aTenu KpI/ITepI/II/I BBICTAaBJICHHUA OLICHOK IIIxana olileHUBaHUS
KOHTPOJIA OLICHUBAHU
3a4€CT NPpaBHUIILHOCTDH JaH HpaBHHBHBIﬁ, MOJIHEIM OTBET Ha 3a4YTCHO
" IIOJTHOTAa ITOCTaBJICHHBIN BOIIpOC, IIOKa3aHa
OTBC€Ta COBOKYIMHOCTb OCO3HAHHBIX 3HAHUM
o JUCHHUIIIINHE, J0Ka3aTcJIbHO

paCKpLITBI OCHOBHBEIC TIOJIOKCHUA
BOIIPOCOB; MOTYT OBITH JOIYIICHBI
HEOO0YCTHI, I/ICHpaBJIeHHBIe
CaMOCTOSATENILHO B MPOIECCE OTBETA;
JdaH HpaBI/IJIbHI:II\/JI, HECOOCTATOYHO
MIOJIHBEIM OTBET Ha IIOCTaBIICHHBIN
BOHpOC, IIOKAa3aHO YMeHI/Ie BBIACIUTH
CYIIECTBEHHBIC W HECYIIECTBCHHBIC
HpI/I3HaKI/I, HpI/I‘-II/IHHO-CJICI[CTBCHHLIe
CBS3U; MOTYT OBITh  JOIYIICHBI

HEJI0YETHI, UCIIpaBJICHHbBIC c
ITOMOIILIO MIPETo/1aBaTels; JIaH
HEJ0CTATOYHO MIPABUIIBHBIN 51
TTOJTHBIN OTBET; JIOTHKA u
MOCJIEI0BATENLHOCTD H3JI0KEHHS

MMEIOT  HapylleHusl; B  OTBETE
OTCYTCTBYIOT BBIBOJIBI.

OTBET IIPEICTABIIACT co0oif HE 3a4TEHO
pa3pO3HEHHBIE 3HAHUSA c
CYLIECTBEHHBIMU  OLIMOKAMU  TIO
BOIIPOCY; HIPUCYTCTBYIOT




(dbparMeHTapHOCTD, HEJIOTUYHOCTh
W3JI0)KEHUS;  JONOJHUTENIbHBIE U
YTOYHSIOIIUE BOMPOCHI HE MPUBOIAT K
KOpPPEKLIMHU OTBETA Ha BOIIPOC.

OK3aMCH MPpaBHIIBHOCTDH JaH HpaBI/IJ'II)HHf/'I, IIOJTHEIM OTBET Ha OTJIMYHO
H IIOJHOTAa MOCTaBJICHHBIN BOIIPOC, IIOKa3aHa
OTBE€Ta COBOKYIMTHOCTb OCO3HAHHBIX 3HAHUM
110 JUCHUITIIMHCE, JOKa3aTCIbHO

PACKPLITBL OCHOBHBIC ITOJIOKCHU A
BOIIPOCOB; MOTYT OBITh AONIYIICHBI

HCA0YCTHI, HCIIPABJICHHBIC
CaAMOCTOATCJIIBHO B IIPOLECCC OTBCTA.
JaH HpaBHHBHBIﬁ, HEAOCTATOYHO Xopomio

MOJHBIA OTBET HAa IIOCTABIICHHBIM
BOIIPOC, MOKA3aHO YMEHHUE BBIIACIUTH
CYLIECTBEHHBIE M HECYLICCTBEHHBIE
MPU3HAKW, TPUYUHHO-CIICICTBEHHBIE
CBSI3M; MOTYT OBITh  JIOMYILICHBI
HEJIOYETHI, WCTIPaBJICHHBIE c
MMOMOIIBIO TTPENOIaBATEISI.

JJaH HEJIOCTAaTOYHO TMPABUIBHBIA W | YJOBJIETBOPUTEIHHO
MOJTHBIN OTBET; JIOTHUKA u
IOCJIEIOBATEILHOCTE N3II0KEHHUS
MMEIOT  HapylIeHWs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET MPEACTABIISIET co0oli | HeyOBIIETBOPUTEIHH
pa3pO3HEHHBIE 3HAHMS c 0
CYLIECTBEHHBIMH  OIIMOKaMH  TIO

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTUYHOCTD

W3JI0KCHUS;  JIOTIONIHUTENbHBIE U
YTOYHAIOIIUEC BOIIPOCHI HE ITPUBOIAT K
KOPPEKIIMH OTBETa Ha BOTIPOC.

7. PecypcHoe o0ecniedeHue TUCHMILIMHBI

7.1. JInueH3uOHHOE U CBOOOHO pacnpocTpaHsieMoe IPOrpaMMHoe
o0ecneueHue

[lepeyeHb TUIICH3MOHHOTO ¥ CBOOOIHO PaCIpOCTPAHSIEMOTO MTPOTPaMMHOTO
oOecrieueHusi, B TOM YUCJIE OT€YCCTBEHHOTO TIPON3BOICTBA!

- Microsoft Windows 7 Professional — CucteMHoe nmporpaMmHoe oOecrieueHue.
Oneparnuonnas cucrema. [ Kommepueckast (Volume Licensing)]; [10-72B-264;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilakeroducubixnpunoxenuit [Kommepueckas (Volume
Licensing)]; [10-D86-664;

- Adobe Acrobat Reader DC — Ilpunoxenue mjis CO3MaHUS U MPOCMOTPA
ANEeKTpOHHBIX IyOnukanuii B popmare PDF [becnnarnas]; II0-F63-948;

- 7-Zip — Daitnoseiit apxuatop [becmnarnasn |; 110-F33-948;



- Apache OpenOffice — Ilaketr odpucHbix npunoxenuit [Otkpertas]; [10-EB7-
115;

- Google Chrome — bpay3zep [Otkpsitas]; [10-F2C-926;

- LibreOffice — I1akeT oducHbix npunoxkenuii [Otkpeitas|; [I10-CBB-979;

7.2. IIpoeccuonaibHbIe 0a3bl JaHHBIX M HH(POPMaIlHOHHbIE CIIPABOYHbIE
CHCTEeMBI

Nudopmanmonnas cnpaBoyHasi cucreMa — CepBep OpraHoB roCcyJ1apCTBEHHOM
BJIACTHU Poccuiickoii Oepnepanuun http://poccus.pd/ (cBOOOIHBIH
noctyn);npodeccuoHanbHble  0a3bl  JaHHBIX — [lopTanm  OTKPBITBIX JaHHBIX
Poccuiickoit deneparuu  https://data.gov.ru/ (cBoOGOAHBIN m0CTYM); (emepanbHBINA
nopran «Poccuiickoe oOpazoBanme» http://www.edu.ru (cBOOOmHBIN TOCTYM);
cuctemMa O(UITMATHHOTO OMYONMKOBAHUS TPABOBBIX aKTOB B 3JICKTPOHHOM BHUIE
http://publication.pravo.gov.ru/  (cBoOOAHBIN  nmoctym); (denepanbHbIl  TOpTAN
«CoBeplIeHCTBOBaHUE TOCYIapCTBEHHOIO yrpaBieHus» https://ar.gov.ru (cBOOOAHBIM
J0CTyM); ANIEKTPOHHAS OubIMoTeKa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU3OBaHHBIN  JOCTYM); JJIEKTpOHHO-OMOmuoreyHas cucrema «OBC IPR
BOOKS» http://www.iprbookshop.ru (aBropuzoBaHHbIi 10CTYII).

7.3. JIuteparypa

OcHoBHas TUTEpaTypa:

1. Ckpe6oB B. H. Kypc obmieit pusuku: yuebnoe nocoodue: [rpudp MUC,
rpu¢ Mun. o0p]. T. 1. Mexanuka / B. H. Ckpe6os, A. U. TpyOusiko; moa oO1i. 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-43a8-9{8e-
eScS5511c0abs

2. Ckpe6oB B. H. Kypc o6mieit ¢puszuku: yuednoe nocooue: [rpud MUC,
rpud Mun. o6p]. T. 2. DnexkrpuuectBo u marumetusm / B. H. Ckpeb6os, A. W.
TpyOunko ; mox o6m. pex., B. C. Apramonos; MUC Poccun. - CII6.: CII6Y T'TIC
MUC Poccumn, 2011. Pexxum JTOCTyma: http://elib.igps.ru/?
97&type=card&cid=ALSFR-d90bebcb-b943-4210-968a-6525cafbabt’s

3. Ckpe6oB B. H. Kypc obmieit pusuku: ygedHoe mocodbue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonuel. Ontuka / B. H. Ckpe6os, A. U. TpyOuiko; noj ooOl.
pen., B. C. ApramonoB; MUYC Poccuu. - CII06. : CII6Y I'TIC MYC Poccuun, 2015.
Pexxum poctyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-
419a-9113-54e6041815ae

JlomosiHMTEBHAS JJUTEPATypa:

1. Tpodumosa T. H. Kypc pusuku: yueGHoe nocobue : [rpud Mun. 06p.] /
T. U. Tpodumosa. - 17-e uzn., crep. - M. : Axkagemus, 2008

2. Makaposa T.A., Mensenesa JI.B., Tpyounko A.N. ®usuka. Guznueckue
OCHOBBl MEXaHUKHM: ydeOHOe TMocoOue Juisi CaMOCTOSTeNIbHOM paboThl U
caMOKOHTpoJisg 3Hanuii oOyuaromnuxcs. - CII6. : CII6Y I'TIC MYC Poccun, 2019.


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
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

Pexxum nmoctyma:  http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fel{8

3. Hanunos W.JI., Eropoa H.H., HekpacoB A.C., Tpyounko A.N. ®usuka.
Mexanuka. PykoBosicTBO K J1abopaTopHO-NIpakTUYeckuM 3aHatusam.— Cnob.: CIIOY
ITIC MYC  Poccum, 2017.  Peoxcum  Odocmyna:  http://elib.igps.ru/?
12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-
bb86a9a2add6&remote=false

4. Mengenesa JI.B., Tpyounko A.M. ®usuka. nekrpocraruka: yueOHOE
nocobue Juisi CaMOCTOSTENIbHOW PabOThl U CAMOKOHTPOJISL 3HaHUN OOY4YarOIIUXCS. -
CIIo.: CIIoY TITIC MUC Poccuu, 2019. Pexxum noctyma: http:/elib.igps.ru/?
13&type=card&cid=ALSFR-elcbdel6-0ct8-477a-848f-5677e822¢7da

5. Hanwno WN.JL., Mensenea JI.B., Yymauenko A.A. ®usuka.
OnektpuuecTBo. PykoBOACTBO K J1abopaTOpHO-NpakTHYecKuM 3aHsaTusM.— Cno.:
CIloy TITIC MUYC Poccum, 2014. Peowcum Oocmyna: http://elib.igps.ru/?
16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68

6. Mensenesa JI.B., Tpybuwiko A.M. @usuka. IlocTOSHHBIHA
ANEKTPUUECKUI TOK: y4eOHOe TmocoOme [UIsi CaMOCTOSITENhbHOW pPaboThl U
caMOKOHTpous 3HaHui obOywarontuxcs. - CII6.: CII6Y T'TIC MUYC Poccun, 2021.
Pexxum poctyma: http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557

7. Hanumnos N.JI., Mensenesa JI.B., HekpacoB A.C. ®uzuka. Maruetusm.
PykoBoacTBo k smaboparopHo-nipaktudeckum 3anstusim.— Cn6.: CII6Y T'TIC MUC
Poccun, 2015. Peowcum oOocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. HNanuno W.JI., Kapramosa A.Il., Munkun J[.A., TpyOunko A.W.
®uznuka. Komebanus w BOJHBL. PyKOBOACTBO K Ja0OpaTOPHO-MPAKTHYCCKUM
3anstusamM.— Cno.: CII6Y TITIC MYC Poccuu, 2015. Pexucum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7{8-7092-47{6-ba0f-
98a296¢85383 &remote=false

0. HNanuno W.JI., EropoBa H.U., Kapramosa A.Il., Tpybumko A.I.
®uszuka. BomHoBas onTuka. PykoBoACTBO K 1a00OpaTOPHO-TIPAKTUYECKUM 3aHSITHSIM.
— Cn6.: CIIoY I'TIC MUC Poccuu, 2016. Pexcum oocmyna: http://elib.igps.ru/?
6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ac8b-f95239{b00d8 &remote=false

7.4. MaTepuaibHO-TeXHHYECKOE o0ecredeHue

Jliist mpoBeieHrst 1 00eCIIeueHUs 3aHATHI UCTIOIB3YIOTCS TIOMEIICHUS, KOTOPhIC
MIPEICTABISIOT CO0OM y4deOHBIC ayAWTOPUHU IS TPOBEACHHS YUYCOHBIX 3aHATHMA,
MPETYCMOTPEHHBIX TPOrpaMMoOi OakallaBpyara, OCHAIICHHBIX 000pYIOBaHUEM H
TEXHUYECKUMHU CPEJICTBAMH OOYYEHHUsS: aBTOMATHU3MPOBAHHOE pabouee MECTO
nmperoaaBarensi, MapkepHas (MeloBas) J0cKa, MYJIbTUMEIMWHBIA MPOEKTOP,
M0CaI0YHBIC MECTa O0YUJAOITUXCS.

JlabGopaTopHble 3aHATHS HA TIEPBOM U BTOPOM Kypcax OOy4YeHHUs MPOBOJST B
MOMEIICHUN HATypHOU Jabopatopun GU3MKKA Kadeapbl, MNpeaHa3HAYEeHHOW s
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http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8
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AKCHEPUMEHTAJbHBIX ~ HCCIENOBaHUN 1o  pasfaenaM  «Dusznueckue  OCHOBBI
MEXAHUKNY, « ITEKTPUIECTBO», «Marnetusm» u «BoJIHOBas ONTHKA.

[lomemienust s CaMOCTOSITENIbBHOM pabOThl  OO0y4arouuxcs OCHAIIEHBI
KOMIIBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TOIKIIOUECHUA K ceTu «VHTepHET» Hu
obecrieueHreM JOCTyNna K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEILHON Cpejie
YHUBEPCHUTETA.

ABTOPBI: JIOKTOp Teaarorudeckux Hayk, npodeccop Mensenera JI.B., k.d-Mm.
HaykK, noreHT Tpyounko A.U., k.¢p-m. Hayk, nouent Eroposa H.H.
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