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1. leaun u 32124y AU CUUILIMHBI

HeJII/I OCBOEHHUSI TUCHHUILINHBI «DU3HKAN»:

® OBJIAACHUC CI)YHI[aMeHTaJ'II)HI)IMI/I SHaAHUAMHU U CCTCCTBCHHOHAYYHBIMHU MCTOJaMU

pelieHusT 3ajad Ha OCHOBE KPUTHYECKOTO aHajiM3a CBOWCTB CHUCTEM pa3IHYHON
HIPHUPOJIBI;

® OBJIaJICHUE  HABBIKAMH  TEOPETHKO-IKCIICPUMEHTAIBLHOTO  HWCCIICAOBAHUS
HATYPHBIX W BHPTYAJIbHBIX MOJENCH (DU3MUSCKHUX SIBIICHUH B MPOIECCE KOMAHTHOU
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

KomnereHuuu Coaep:xkanue
YK-1 Cnoco0OeH OCYIIECTBIATh KPUTHYECCKHM aHalu3 MpoOJIEeMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOTO TIOJIXO0/Ia, BRIPA0aThIBATh CTPATETHIO JACHCTBHIA
VYK-3 CriocoOeH OpraHM30BBIBaTH M PYKOBOAWTH pabOTOM KOMaH[bI, BHIpaOaThIBasi KOMaHIHYIO
CTPATCIrrIo AJisd JOCTUKCHHN A TOCTABJICHHOU LCJIN
OIIK-3 CrocobeH pemiarte TPUKIAAHBIE 33Ja4d B OONACTH OOECIEUCHHS IMOXKapPHON

0€30MacHOCTH, OXPaHbl OKPYXAIOIIEH Cpelbl W AKOJIOTMYECKON 0e30MacHOCTH
HCIIO0JIB3YA TCOPHUIO U METOAbI (byHIIaMeHTaJIBHBIX HayK

OIIK-4 Crnoco0eH y4YuTBHIBAaTh COBPEMEHHBIC TCHIICHIUM PA3BUTHS TEXHUKH U
TEXHOJIOTHMH B oOnacTsx TexHochepHOoi Oe30MacHOCTH, OXpaHBl TPyHAA,
U3MEPUTENBHOM M BBIYUCIUTENLHON TEXHUKH, UH()OPMALMOHHBIX TEXHOJIOTUN
IpU PEIICHUU THUIIOBBIX 33724 B OOJIACTH MPOQPECCUOHATBLHOU ACSITETbHOCTH,
CBSI3aHHOM ¢ oOecrieueHreM Oe30MacHbIX YCJIOBHM M OXpaHbl TPyAa, MOKapHOU
0€30MaCHOCTH, 3aILUTON OKPY>KaIOIIEH Cpeibl

3agaum JUCHUILINHBI «PH3HKA»:

* popmHpoBaHHE OCHOBOIOJATAIONINX MpPEICTaBICHUH O (yHIaMEHTaIbHOM
CTPOCHHHM MaTepu U (PU3MYECKUX MPUHIMIAX COBPEMEHHOW €CTECTBEHHOHAYy4YHOMU
KapTUHBI MUPA;

® epCcOHM(UIIMPOBAHHOE PA3BUTHE CUCTEMHOTO MBIIUICHHUS, [M0O3HABaTEIbHON
aKTUBHOCTH, caMope(Iekcu 1 MOTHBALMU IPO(ECCUOHAIBHOTO POCTa;

® IOHUMaHHE OCHOBHBIX 3aKOHOB (PM3MKM U TpaHUL] HUX HPUMEHUMOCTH;
(yHIaMEHTAJIBHBIX (PU3NYECKUX KOHCTAHT; (DyHAAMEHTAIbHBIX (PU3NYECKUX ONBITOB
M UX pOJIM B pEUIEHUWH NPUKIAJAHBIX 3a7ady olecrneyeHuss TEeXHOCPEepHOU
0C30IacHOCTH;

* (hopMupoBaHHE MPEACTABICHUN O 3HAYCHUH (PUINYECKUX TEOPUU ISl PELICHUS
COBPEMEHHBIX U  MEpPCIEeKTUBHBIX  TEXHOJIOIMYECKHX  3ajad  oOecredeHus
0€30I1aCHOCTH YEJIOBEKA, IIOKAPHOU U HKOJIOTMUYECKOM 0€30I1acHOCTH.




2. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS AUCHUILIUHBI «DU3HKAY,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTaTAMH 0CBOCHHSI 00pa30BaTe/JbHOM
NpOrpaMMbl

HNuankaTopbl JOCTHKEHHUST KOMIIETeHIIT

Ilnanupyemble pe3yJibTaTbl 00y4eHHS 10
AUCHUTIJIMHE

YK-1.1. Brnaneer npunmumamu c6opa, orbopa u
000011eHrs HHPOPMAITUH, METOAUKHA CUCTEMHOTO
TIOAXO/1a JUTS peIleHus IpodecCHOHaIBHBIX 3a1a4

3naer

(byHIaMEHTAIBHBIC 3aKOHBI IPUPOBI, TPAHHIIBI
MIPUMEHUMOCTH (PU3NYECKUX TEOPHUil; CBOMCTBA CHCTEM
Ppa3IMYHON PUPOABI (MEXaHHUYECKHUE,
ANIEKTPOMarHUTHBIE, KBAHTOBOMEXaHIICCKIE)

Ymeer

BBIJACIISATH q)yHIIaMeHTaHLHOG AAPO TEXHUYCCKOTO
3HAHUS U MCIOb30BaTh QyHIAMEHTAIbHOE 3HAHUE B
KaueCTBE OPHEHTHPOBOYHOW OCHOBBI PEILICHUS 33124 B
00JIaCTH MOXKapHOH OE30MacHOCTH.

YK-1.2. CiocobeH aHaTU3UpOBaTh U
CHCTEMaTH3UPOBAaTh PA3HOPOJHbBIC JAHHEIE,
OLCHUBATh YQ(HEKTHBHOCTD MPOLIEAYDP aHATH3a
poOJIeM M IIPHHSATHS pellieHni B mpodeccnoHanbHON
JeSTeIbHOCTH

3Haer:

OCHOBBI TEOPUH MOTPEUIHOCTEH; IPUHLIUIBL U
QITOPUTMBI BEpU(HUKALIUHI PA3HOPOAHBIX JTaHHBIX

Ymeer

OCYIIECTBJIATh IIOMCK ONITUMAJIBHOTO PEIIEHHS B
poOJIEMHOM CUTYaITK U MIPEACTABIATE PE3YABTAThI
MPAKTUYECKOM JEATENLHOCTH B YCTAHOBIECHHOM
dopme

YK-1.3. Bnageer HaBbIKaMy HAyYHOTO TIOWCKA U
MPAKTUYECKO paboThl ¢ MHPOPMALMOHHBIMH
HMCTOYHUKAMU, METOAMH TIPUHATHS PEILICHHUH

3Haer:

METOJbI HAYYHOT'O U €CTCCTBCHHOHAYYHOTI'O ITO3HAHUS,

Ymeer

OCYIICCTBJISTh HAyYHOTO TTOUCKA MHPOPMAITIH B
MPOIIECCe PEIICHUS MPAKTHYECKUX 3a]1a4 paboTarh C
HOPMAaTUBHOM U CIIPaBOYHOMN JTUTEpaTypoi

YK-3.1. 3Hanme Tunomorun W (HaKTOPOB
(OpMHpOBaHUS KOMaHJ, CIOCOOOB COIMAIBEHOIO
B3aMMOJACHCTBUS; IENH, 3amadd, QYHKOHH W
CTPYKTYpy YIpAaBICHHS;, OpPraHW3allii0 H CTHIb
paboThl  PYKOBOAMTENS; COOTHOLICHHWE LeJied |
CPEZICTB B MOPAIBHOHN IESTENFHOCTH COTPYIHUKOB;
HPaBCTBEHHBIC OTHOIICHHS B CITyKEOHOM KOJUICKTHBE
(HauanpHUK — TOMYMHCHHBIA, B3aMMOOTHOIICHUS
MEXIy  COTPYIHUKAMH);  CIIy)KCOHBIH  DTHKET:
OCHOBHBIC TMPHHOWIEI ¥  (OPMBI;  YIpaBICHUE
pHCKaMu, yIOpaBiICHUE KOH(IMKTAMH, CHUCTEMY
MOTHBAaLlUM TPyZNa, CTHUMYIHUPOBAHUE CIYXKEOHO-
TPYHAOBOH aKTUBHOCTH ¥ BOCIIUTAHUE TOJYNHEHHBIX

3Haer

CTpyKTypy yIpaBlIeHHs, TUTIOJIOTHIO KOMAH],
CIOCOOBI CONUATLHOTO B3aUMOJICHCTBUS, OCHOBHBIC
(hOpMBI ¥ PUHIIAIIBI CITY’KEOHOTO STHKETA, OCHOBBI
TEOPHHU BOCIHTAHHS, OCHOBBI KOH(QIUKTOIOTHH,
HPaBCTBCHHBIC MPUHIIUIIBI 1 OGHICHGHOBG‘IGCKHG
LEHHOCTH

Ymeer

KOHCTPYKTHBHO  B3aWMOJICHCTBOBaTh B  KOMaHJIE,
VIPaBIATh KOHQIMKTAMH B IIPOIECCE JOCTHKEHIS
MOCTABJIEHHBIX IleJIed M KOJJIEKTUBHOTO peIIeHUs
3a7a4 yueOHO-TI03HaBaTEeIbHON AEATEIBHOCTH

YK-3.2. Ymenwne neicTBOBATH B AyXe
COTPYJIHMYECTBA; MPUHUMATh PEIICHUS C
CO6J'IIOIICHI/ICM MOpaHBHO—BTI/IquKI/IX HpI/IHHI/IHOB nu
HOPM B3aUMOOTHOIIICHHS B KOJUIEKTUBE; TPOSIBIIATh
YBaXCHHE K MHCHHIO M KYJIETYPE IPYTUX; ONPEICIISTh
e u pa6OTaTI> B HaHpaBJIeHI/II/I JINYHOCTHOTO U
po(heCcCHOHATBLHOTO POCTa

3Haer

MopanbHO-3TUYECKUE IPUHLMIIBI U HOPMBI
B3aMMOOTHOUIEHUHN B KOJIJIEKTHBE,

Ymeer

[IposiBNSATE TONEPAaHTHOCTH K WHOMY MHCHHIO H
KylnbType JpyTHX; OCYLIECTBIATh peduekcnio H
camopeIieKcHIo;  CaMOCTOSITENFHO — paboTarh B
HaIpaBICHUH JIMYHOCTHOTO W MPO(HEeCCHOHATBHOTO
pocra

VYK-3.3. Bnagenue HaBbIKaMU paciipeeseHus poien

3Haer




B yCJ'IOBI/IHX KOMaHJHOI'O BSaI/IMO}Z[eI;'ICTBPIH; MeToaAaMu
OLIEHKH CBOMX JICWCTBUH, INIAHUPOBAHUS U
yIIpaBJCHUS BpEMEHEM

OCHOBBI POJIEBOTO B3aMOJICHCTBHS B KOMaH/Ie

Ymeer

OcymecTBIsTh caMope(IeKCHI0 COOCTBEHHBIX
JEUCTBUI U yIIPaBIATh BPEMEHEM

OIIK-3.1. 3HacT OCHOBBI BBICIIICH MaT€MAaTHKH,
(U3UKH, XUMHH, ITEKTPOTEXHUKH, BEIYHCIIATEIHHOM
TEXHUKH U IPOrPAMMHUPOBAHHS

3Haer

(bYHI[aMeHTa.]'ILHLIC TOHATHA U 3aKOHBI IIPUPOAbI

Ymeer

Hcnonp3oBaTh NOHATUHHBIN annapar u
(yHIaMeHTaIbHbIE 3aKOHBI B KAYECTBE CPEICTB
pelIeHns MPUKIAJHBIX 331a4d B 0071aCTH 00ecIIeueHns
HOKapHOH 1 SKOJIOTHUECKON 0€301acCHOCTU

OIIK-3.2. Ymeer pemiath cTaHAapTHbIE
poQeCcCHOHAIBHBIC 331a49H C TPUMCHEHHEM
€CTECTBEHHOHAYYHBIX U (DYH/IaMEHTAIbHBIX HayK,
OOIEHHXCHEPHBIX 3HAHUH, METOJIOB
MaTeMaTHYECKOTO aHaIM3a U MOJCIUPOBAHHUS

3Haer

OCHOBBI METOZIOJIOTHU HAY4YHOTO MTO3HAHUS
IPUPOAHBIX SIBIICHUI U IIPOLIECCOB

Ymeer

rpaMOTHO UCIOJIb30BaTh METO/AbI MOJIEIUPOBAHUS
(hM3HYECKUX TPOIIECCOB U SABJICHUN B XOZE PEIICHHS
CTaHJIapTHBIX NPAKTUKO-OPUEHTUPOBAHHBIX U
TEXHUYECKHX 3a/1a4

OIIK-3.3. Bnaseet HaBbIKAaMU TEOPETHUECKOTO H
JKCIIEPUMEHTAIIBHOTO MCCIIEI0OBAHUS OKPYKAIOIICH
cpezbl M 00BEKTOB PO ECCHOHATLHON AEITETBHOCTH

3Haer

SMITUPUIECKHE METONIBI IO3HAHMS (M3MEpECHHE,
HaOMOICHNE, SKCIIEPUMEHT)

Ymeer

TPOBOANTH SKCIIEPUMEHTAIIBHOE MCCIICIOBAHNE
HATYPHBIX ¥ BUPTYAJIbHBIX MOJIENIeH (DHU3UIECKUX
SIBIIEHUH U TIPOLIECCOB

OIIK-4.1. 3Hanue COBpEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTUH U IPOrPaMMHBIX CPE/ICTB, B TOM YHCIIC
OTEYECTBEHHOTO IPOM3BOJICTBA IS PEIICHH 3a1aq
Ipo(eCCUOHANBHOMN e TeNbHOCTH, CBI3aHHOM C
obecrieucHrEM OE30TMIaCHBIX YCIIOBUH U OXPaHBI
Tpy/a, MoXKapHOW 0e30MaCHOCTH, 3alUTON
OKpYKaromie cpesbt

3Haer

BO3MOXXHOCTH COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB B
pELICHUH yUeOHBIX U MPHUKIIAJHBIX 33734 B 0071aCTH
KYJIBTYpBI 0€30MaCHOCTH

Ymeer

HCTIOJIb30BaTh COBPEMEHHbIC HH(POPMAITUOHHBIE
TEXHOJIOTHH U MPOrPaMMHBIE CPEACTBA B PELICHHH
CTaH[APTHBIX ¥ MPAKTHKO-OPUEHTUPOBAHHBIX 3a/a4 B
00JIaCTH MOXKAPHOI 1 SKOJIOTHUECKON O€30MacHOCTH

OIIK-4.2. YMeHue BbIOMpaTh COBPEMEHHBIE
HU3MEPHUTEIBHYIO M BEIYUCITUTEIBHYIO TEXHHKY,
HHPOPMAIMOHHBIE TEXHOIOTHH U IIPOTPAaMMHBIE
CPeZACTBa, CPENCTBA 0OECIIeUeHUs MOXKapHOM
0€30I1aCHOCTH OOBEKTOB U OIOBEILICHHS JIFOJCH, B TOM
YHCIIe OTEYECTBEHHOTO IIPON3BOICTBA IS PEIICHHS
TUTIOBBIX 3aj1a4 MPO(heCcCHOHANBHOH eI TeNbHOCTH

3Haer

OCHOBBI TEOPHH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MpaBUjIa UCTIONB30BAHUS U (PU3NUECKHE TPUHIIUIIBI
pabOoTHI I3MEPUTENHHOM TEXHHUKH;

Ymeer

I'paMOTHO HCIIONB30BATh U3MEPHUTENBHYIO TEXHUKY
Ul pEeLeHUs [IPAKTUKO-OPUEHTUPOBAHHbBIX 33434 U
MPEJCTABIATH PE3YIBTAThl U3MEPEHUN (PU3UUECKUX
BEJIUMYNH

OIIK-4.3. CriocoOHOCTh MOJEINPOBATh
OpTraHU3alHOHHbIC, TAKTHYCCKUE, TEXHOIOTHUYECKHUE,
TEXHUYECKHE MPOILIECCHI U CUCTEMBI C LEITbIO
ONITHUMU3AIIH CHCTEMBI 00eCIIeUCHHS TOKAPHON
0e30I1aCHOCTH B paMKax 1npodeccCHOHAIBHOM
JeSTeTbHOCTH JJIS PEIICHHUS 3a/1a4 MOKapHOH
0€30IacHOCTH, B TOM YHUCIIC C TPUMEHEHUEM CPEICTB
ABTOMATHU3UPOBAHHOTO MTPOCKTUPOBAHUS

3Haer

OCHOBBI TCOPUHA HOI[O6I/I$I 1 MOJCIINPOBAHUAA,

Ymeer

OCYIIECTBIATH AaHATIMTUIECKOE MOJIEITMPOBAHIE
TEXHUYECKHX TPOIIECCOB, MPOBOUTH aHAIIN3
(bU3IYEeCKUX MOZIeTIe TEXHUIECKHX TPOIECCOB H
OTIPEICIIATh TPAHUIIBI KX TPUMEHUMOCTH

3. MecTo MCHUNJIMHBI B CTPYKTYpPe OCHOBHOM NMpodeccoHaIbHOM




o0pa3oBaTe/IbHOI MPOrpaMMBbI

JlucuuIuiiHa OTHOCHUTCSL K 00s13aTEIbHON YacTh OCHOBHOM MpOoQeCcCHOHAIBHOM
oOpa3zoBarelibHOM TporpaMMbl  croenuanurera 1o crnenuanbHoctd  20.05.01
«IToxapHas Ge30macHOCTbY, HanmpaBiaeHHOCTh (Tpoduis) «IlokapHas 6e30macHOCTb
rocyaapcTBay.

4. CTpyKTypa H coep:KaHue QU CHUIINHBI

4.1 PacnipenesneHue Tpy10eMKOCTH Y4eOHOI JUCHHUILUIMHBI 110 BUIaM padoT

1o cemMecTrpam u ¢popmMam 00y4eHHU s
OO6mast TPyIOEMKOCTh JIUCHUIUIMHBI COCTaBISeT 9 3adeTHhIX eauHull, 324

gaca.
JJIS O4HO GopMBI 00yUeHus
TpynoeMkocTh
Bua yueORo# paboTs: 3.€. yac. ceM:c(;paM
2 3 4 5
OO6mast TpyA0eMKOCTh TUCIUILIAHBI IO 9 324 7 108 7 79
y4eOHOMY TIaHy
KonraktHas paboTa, B TOM YHCIIE: 162 38 46 42 36
AyIUTOpPHBbIE 3aHATHSA 160 38 46 42 34
Jlexumu (JI) 60 14 18 16 12
[Tpaktrueckue 3anstus (I13) 32 16 4 8 4
Jlabopatopusie pabotsl (JIP) 68 8 24 18 18
KOHCYJIBTAIIMU TIePE]T SK3aMEHOM 2 2
CamocrositesqibHas padora (CPC) 126 34 62 30
B TOM YHCJIC:
3audeT ¢ OIIEHKOH + +
JK3aMeH 36 36
JJI51 32049HOH (DOpMBI 00YUEHUSA
TpynoeMKoCTb
. o
Bun yuebHo# paboTh se | Hac s
] 1 2
OO0mas TPyAOEMKOCTh JUCIUIUIMHBI IO 9 324 7 252
y4eOHOMY IIaHY
KonraktHas paboTa, B TOM 4HCIIE: 30 4 26
Ay1uTOpHBIE 3aHATHS 28 4 24
Jlextmnm (JI) 8 4 4
[Tpaxtrueckue 3anstus (I13) 10 10
JlaGopatopubie pabotsl (JIP) 10 10
KOHCYJIBTAIIMU TIepe] SK3aMECHOM 2 2
CamocrositesqbHast padora (CPC) 285 68 217
B TOM 4YHCJI€:
IK3aMeH 9 9




4.2. TemaTuyecKMil IVIaH, CTPYKTYPHPOBAHHBIH 110 TeMaM (pa3jaeiiam) ¢
YKa3aHUEM OTBEJICHHOI0 HA HUX KOJMYECTBA aKaAeMUYEeCKUX YaCOB U
BHU/I0B Y4eOHBIX 3aHSATHIA.

1J1s1 04HOM GopMbI 00yUeHHsI

Ne KosinuecTBO 4acoB mo
n/n BHUJAaM 3aHATHHA = 3
2 o o | E Z
= o)
= = 2 < g 5=
HaunMeHoBaHue ) = 5 = Z = 2 =9 = 5
) = L = =2 | B = 3 S
TeM = = 5 o= 5| & = S
d) & = R ) 9 =] 0 =
;5 5 g = e ® = =z g
= g A L§ = | 2 =
= = ©
1 2 3 5 6 7 8
1 Tema Nel «Kunemaruka 14 4 10
JIBVOKCHUS TEID»
) Tema No2 «JlnHamuKa 20 4 2 4 10
JIBYDKCHUS TEI. ..
3 Tema Ne3 «PaboTa, MOIIHOCTD, 3 4 4
SHEPTHUY. ..
Tema N4 «MexaHnka 2 2 4 4
4 | mBwKymuxcs — OKMakocted  wm| 12
ra30B»
5 Tema Ne5 «3mepenns 18 12 6
(DU3UYECKUX BETUIHHY
6 | Tema Neb6 «DnekrpocTarnka» 32 6 6 20
7 Tema No7 «ITocTostHHBIM 18 2 6 10
JJICKTPUUECKUIN TOK)
g | Tema Ne® «MarnuTHOE MOJIE» 34 8 6 20
9 Tema N9 «Craruueckoe 24 2 4 6 12
MAarHUTHOE TI0JIC B BEMISCTBE»
10 |3auer ¢ oneHkoii + +
11 | Tema NelO «KoneGanus» 6 4 2
12 Tema  Nell  «IlepemeHHbli 12 6 6
3JIEKTPUUECKUIN TOK)
13 Tema Nel2 «BomHOBEIC 10 2 6 2
MPOIECChD)
Tema Nel3 2 2
14 4
«NEKTPOMArHUTHBIE BOJTHBI
15 | Tema Nel4 «MnTepdepenimsny» 10 2 2 2 4
16 | Tema Nel5 «/Indpaximsy» 18 4 2 2 10
Tema Nel6 2 4 2 4
17 |«DnekrpoMarHUTHBIC BOJIHBI B 12
BEIIIECTBEY




Tema Nel7 «MonekynspHo- 2 6
18 | kuHeTHUEeCKas Teopusi| 8
HUaeaJIbHOrO ra3ay
19 Tema Nel8 «OCHOBBEI 6 2 4
TEPMOIUHAMUKI
20 Tema  Ne 19 «TemnoBoe 3 2 2 4
M3ITYYCHUE)
71 Tema Ne20 «IIEMEHTBI 3 2 2 4
KBAHTOBON MEXaHUKN
29 Tema No21 «DnemeHTtsl (pu3uku ) 2
aTOMOB)
Tema Ne 22 «Ctpykrypa 2
23 | aromuoro saapa. SnepHsie 2
pPEAKIIFI
KoncyabTranus 2 2
IK3aMeH 36 36
HToro 324 60 32 68 2 36 126
JJIA 3204HOM (pOpMBI 00YUEeHMSI
Ne KoanuecTBo 4acoB 1mo
n/n BHUJAaM 3aHATHHA = 3
- = E
o o o = 2
= = 2 < g 5=
HaumeHnoBanue = = 5 = z = 2 & | £58
Tem e = = S E |3 = S 'S
P, &z = " ® S ) S 0 =
| &) 2§ | ER|E|Z%) ¢
= S 0 e == =<
(=7 < &)
= =
1 2 3 5 6 8
1 Tema Nel «Kunemarnka 10 8
JIBUKEHUS TEI
) Tema No2 «JlnHamuKa 3 8
NBIDKEHUS TED). ..
3 Tema Ne3 «PaboTa, MOIIHOCTD, 3 8
SHEPTHUY. ..
Tema Ne4 «Mexannka 8
4 | IBWOKYIIUXCS — OKUAKOCTEH W 8
ra3’oB»
5 Tema Ne5 «M3mepenus 3 8
(bU3UYECKUX BETUIHHY
6 | Tema Neb6 «DnekrpocTarnka» 10 2 8
7 Tema Ne7 «ITocTosHHBIN 3 8
JJICKTPUUECKUIN TOK)
g |Tema Ne8 «MaruuTtHoe moaey 8 8
9 Tema Ne9 «Crarnyeckoe 4 4
MAar"guTHOE II0JI€ B BEIIECTBE)
10 | Tema Nel0 «KoneGanus» 16 16




11 Tema  Nell  «IlepemenHsblit 26 2 6 18
ANEKTPUYECKUN TOK»
12 Tema Nel2 «BomHOBBIE 24 6 18
MIPOLIECChI»
Tema Nel3 16
13 16
«NEeKTPOMArHUTHBIE BOJIHBI»
14 | Tema Nel4 «Hurepdepenunsy 22 4 18
15 | Tema Nel5 «ndppaxims» 16 16
Tema Nel6 2 4 18
16 | «DnexTpoMarHUTHBIE BOJHBI B 24
BEILIECTBEY
Tema Nel7  «MonekynsipHo- 17
17 |xunernueckas teopusi| 17
UeanbHOIO raza»
18 Tema Nel8 «OcHOBBI 16 16
TEPMOJIMHAMUKID)
19 Tema Ne 19  «TemnoBoe 16 16
W3ITyYeHUe»
20 Tema Ne20 «OneMeHTbI 16 16
KBAHTOBOM MEXaHHUKI
71 Tema Ne21 «Dnementsl (puzuku 16 16
aTOMOB»
Tema Ne 22 «CtpykTypa 16
22 |aromHOro siapa. SnepHele 16
peakLum»
Koncyabranus 2 2
JK3aMeH 9 9
Hroro 324 | 8 10 10 | 2] 9 | 281

CBOOO/IbI a0COJIFOTHO TBEPJIOTO TENA.

4.3 Copep:kaHue TMCHUIIMHBIL IS 00y4arOIIUXCs

04HOM (POpMBbI 00yUCHUHA

Pa3nea Ne 1 dusnueckne 0CHOBBI MEXaHUKH

Tema 1. Kunemaruka JBHKEHHUS TeJl
Jlexknus. MarepuanbpHasi Touka, abCOIIOTHO TBEPOE TENO, CIUIONIHAS Cpea.
Kunemarnueckoe onvcaHue ABMKEHUS. DIEMEHTHI BEKTOPHOU aiareOpsl.
[IpssMoTUHEWHOE JBUXKEHUE TOYKH. JIBH)KEHHME TOYKH MO OKPYKHOCTH.
YmioBass CKOPOCTb W YITIOBOE
KPUBOJIMHEWHOM JIBUKCHUU.
Knaccuueckas mexanuka. [loHaTue COCTOSIHUS B KIIACCHYECKOM MEXaHUKE.
OO000IIeHHBIC KOOPAWHATHI W YHCIIO CTEMEeHEeW CBOOOABL. Uuciao creneHein

YCKOPCHHE.

CxopocThb

PenstuBucrckas MCXaHUKa, IMPUHIUIT OTHOCUTCIIbBHOCTH.

U YCKOpEHHUE

pu




CamocrosiTesqibHast ~ paGora.  PensTuBHCTCKass ~ MEXaHUKA,  IPUHIUI
OTHOCHUTEJIbHOCTH.

Pexomenayemas ureparypa:

ocHOBHas [1];

nonoyiHuTeNnbHas [1, 2, 3].

Tema 2. /luHaMHKA ABUKEHUS TeJl

Jleknmusa.OcHOBHas 3ajaya JAWHAMUKU. YpaBHEHHsS JBWKEHHs. Macca u
MMITYJIbC.

ITepBriit 3akoH HprOTOHA M MOHATHE HHEPLUUAIBHOM CUCTEMBI OTCcUeTa. Bropon
3ak0oH HproTOHA, Kak ypaBHEHHE IBWXEHUs. Tpetuid 3akoH HproTOHAa W 3aKOH
COXpaHEHUs HUMIyJbca. MOMEHT CHJIbI, MOMEHT HMIIYJIbCA, MOMEHT WHEPIIUU.
Teopema IlITeiinepa. Kunemarnka u fTMHAMUKA TBEPIOIO TENA.

IIpakTHyeckoe 3aHsTHE.YPABHEHHUE IMHAMUKHU BPALATEIIbHOTO JBUKEHUS.
3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCA.

Jlaboparopnas padora.OnpeneneHue XapakTEPUCTUK IBUKEHUS TENa BOKPYT
HETOJIBM)XKHOM OCH.

CamocrositeabHast padora.HennepuunanbHble CUCTEMBI OTCUETA.

Pexomenayemasi sureparypa:

OCHOBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Tema 3. PaGoTa, MOIIIHOCTH U 3HEPruUs

Jlexknua.Pabora un kuaeTrueckas 3aeprus. MomntHocts. CHUIIOBOE MOJIE.

KoHncepBaTuBHbIE 1 HEKOHCEPBATUBHbBIC CHIIBL. [loTeHIIMabHAS SHEPTHS. 3aKOH
coxpaHeHust 3Hepruu. MccrenoBanne B3auMoIeCTBUS TE IPU COyIapEHUSIX.

CamocrosiTesqbHast padora.llpuMeHeHrne 3aKOHOB COXPaHEHUs JHEPTUM U
HUMITYJIbCA B MEXaHUUYECKUX CUCTEMaX.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nonojaHuTenabHas [1, 2, 3].

Tema 4. Mexanuka ABHKYILIEHCS JKUAKOCTH

Jleknus. JlaBieHWe B JKUJIKOCTH W Ta3e. YPaBHEHUE HENPEPHIBHOCTH.
VYpaBHeHne bepHyM U CIEACTBUS U3 HETO. BA3KOCTD.

IMpakTnyeckoe 3anaTue. TypOyJIeHTHBIA W JIAMHHAPHBIA PEXUMBI TCUCHUS
JKUJIKOCTH.

JlaboparopHasi paGora. TypOyJneHTHBI M JaMUHApHBIA PEXUMBI TEUCHHUS
KUJIKOCTH.

CamocTrosiTesibHas padora. [[Br>KeHUE Tel B KUIKOCTIX U Ta3ax.

Pexomenayemasi sureparypa:

ocHoBHas [1];



nononHutensHas 1, 2, 3].

Tema 5. U3Mmepenue (pu3n4ecKUX BeJIHYHH

IIpakTuyeckue 3ansatus. OnpenencHUe MNOTPEUIHOCTEN MPU HU3MEPECHUSIX.
OcHOBHBIE TEPMUHBI U ompeneneHus. Meroasl n Buabpl u3MepeHuii. [lorpemHocts,
TOYHOCTb, KJIaCCU(UKALUS TOTPEITHOCTEH U3MEPEHUIA.

CamocrositesqibHass  padora. CpencrBa H3MEpPEHHUsS: KIACChl TOYHOCTH,
KJaccudukanus, X noBepka u MpoBepkKa.

Pexomenayemasi sureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Pazaen Ne 2 DjiekTpu4ecTBo

Tema 6. JnekTpocTaTnka

Jleknmusa. 3akoH Kymona. Onexrpuueckoe mnose. HampsokeHHOCTH TOJISL.
Teopema Octporpaackoro-lI'aycca. Pabora snexrtpuueckux cui. [lorennman. Ces3b
MOTEHIMAJIa C HANPSKEHHOCTBIO AJIEKTPOCTAaTUYECKOro mojia. [IpoBogHUKH U
JUDJICKTPUKH B DJIEKTPUUECKOM I0Jie. MaTrepualibHble YpaBHEHUS. DIEKTPOEMKOCTb.
Konznencaropsl. DHeprus 2MeKTPUYECKOTO MOJS.

JlaGoparopHas padora. DJIEKTPOCTATUYECKOE MOJIE.

CamocrosiTeqbHast padoTa. DIEKTPOCTATHKA U DIIEKTPOJUHAMUKA.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nonoyiHuTenbHas [1, 4, 5].

Tema 7. IIoCTOSAHHBIN JIEKTPUYECKUI TOK

Jlekums. YcioBue cymiecTtBoBaHUsl TOKa. 3akoHbl Oma m Jlxoyna u JleHua.
Croponnue cunbl. 9.J[.C. ranpBanudeckoro osnementa. IIpaBuna Kupxroda.
OnexTpuyeckuid TOK B Metaiax. Kiaccuyeckas Teopusi 3JIEKTPONPOBOIHOCTU
MeTajuioB. KBazucranyoHapHbie TOKH.

JlaGoparopHass pa0ora. Pacuer CIOXHBIX DJJIEKTPUYECKUX LENeHd 1o
npasuiam Kupxroda. IIponecchl 3apsaku U pa3psaKy KOHJIEHCATOpa.

CamocrositesqibHast padora. CBepXIpOBOAUMOCTb. Te€pMORIEKTPUUYECKUE
ABJICHUS. DJIEKTPUUECKUM TOK B ra3ax M )KUAKOCTSIX.

Pexomenayemasi aureparypa:

OCHOBHas [2];

nonoyiHUuTebHas [1, 5, 6].

Pa3aesa Ne 3 Marnerusm

Tema 8. MaruuTHoe moJie

Jlekumusi. MarHutHoe Moje W €ro XapakTepuctuku. 3akoH buo-Caapa-
Jlarmaca. JlelicTBMe MarHWTHOrO moJisi Ha ABWXKymwMiica 3apsan. Cuna Jlopenua.
IIpoBOAHUK ¢ TOKOM B MarHUTHOM 1oJie. TeopeMa 0 LUPKYJIALUY BEKTOPAa MATHUTHOM
MHIYKIUU. [IOTOK BEKTOpa MarHUTHOM WHIAYKUMH. SIBICHHE AIEKTPOMArHUTHOM



uHAyKuuu. 3akoH @apanesd. [Ipasuio Jlenna. DHeprust MAarHUTHOTO MOJIS.
JlaGoparopHasi padora. MarHuTHOE TOJIE COJECHOWJAA. DJNEKTPOMATHUTHAS
WUHIYKIUS.
CamocrositeabHast padora. Camonnaykuus. Bzanmonnaykuus.
Pexomenayemasi sureparypa:
OCHOBHas [2];
nornojaHuTenabHas [1, 7].

Tema 9. CTaTHu4eckoe MATHUTHOE 110JIe B BelleCTBE

Jlekumusi. Monekynsapusie TOkM. HamarHndyeHHOCTh. THIIBI MarHETHKOB.
®eppomarnerusM. TexHuueckasi KpuBasi HAMarHUYUBaHUS.

IIpakTuueckoe 3aHATHE. UccnenoBanue METIIN rucrepesuca
(heppOMarHUTHBIX MaTepPUAJIOB.

Jlaboparopnasi paGora. VccnenoBanue netinu ructepesuca GeppoMarHuTHBIX
MAaTepUaIOB.

CamocrosiTesqbHast padora. OeppUTHI.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nornojaHuTenabHas [1, 7].

Pa3nen Ne 4 KosredOanua v BOJTHBI

Tema 10. Kosiebanus

Jlekuus. ['apmoHMYecKnii OCIMIUIATOP. AMITIUTY/IA, KPyroBas 4acrora, ¢asa
rapMoHH4Yeckoro ociuuiatopa. Cnoxkenune konebaHui. BekTopHas auarpamma.
[IpuMepbl rapMOHUYECKUX OCHWILIATOPOB. CBOOOJHBIE 3aTyxaroliue KojieOaHwusl.
Koaddumuent  3aryxanus,  jgorapudmuyeckuit  JAEKPEMEHT,  JOOPOTHOCTD.
BriHyxeHHbIe KOJIEOaHHS OCHWJUISTOpPA MOJ JACHCTBUEM CHUHYCOUIATBHON CHIIBI.
AmmuuTyna u ¢asza Opu BBIHYXKJICHHBIX KoJieOaHMsIX. BeIHYX/IeHHBIE KOjleOaHUs B
MEKTPUUECKUX ICTISX.

CamocrositesqibHast padora. Pe30HAHCHbIE KpuBBIE. AHrapMOHUYECKUI
OCLUJUISTOP.

Pexomenayemasi aureparypa:

OCHOBHas [3];

nonoyiHuTebHas [ 1, 8].

Tema 11. IlepeMeHHBIH JTEKTPUYECKUN TOK

Jlaboparopnas pabora. 3aryxatomue koyieOanus. [lomydeHue m OCHOBHBIE
napameTpbl. BUJIbl CONIPOTUBIIEHUH B LIETISIX IEPEMEHHOIO TOKA.

CamocrosiTesqibHass pabora./[narpaMmMa TOKOB M HAaNpPSHKEHWM B LEMAX
NEePEMEHHOTO TOKA.

Pexomenayemasi sureparypa:

OCHOBHas [3];



nononaHutenbHas [1, 8].

Tema 12. BosiHOBBIE IPOLECCHI

Jlekumsi. Bonubl. Kunemarnka BOJTHOBBIX MporeccoB. BonHoBoe ypaBHEHUE.
[lnockass cuHycoupanbHas MOHOXpoMaTudeckas BoyiHa. HWHTepdepeHuus u
audpakuys BOJIH.

JlaGoparopHas padora. OnpezeneHrne CKOpOCTH 3ByKa B BO3IyXE.

CamocrosiTesibHast padoTa. berymue u cCTosune BOJHBI.

Pexomenayemasi sureparypa:

OoCHOBHas [3];

nonoyiHuTenbHas [ 1, 8].

Tema 13. DileKTPOMArHUTHbIE BOJHBI

Jleknus.  VYpaBHenuss  Makceema.  [IpyHIMOD ~ OTHOCHUTENBHOCTH B
anekrpoguHamuke. (Cucrema ypaBHeHMM MakcBemia B MHTETPaAbHOM U
muddepennmansaoin  popme. CKOPOCTh  pacOpOCTPAHEHUSI DIEKTPOMArHUTHBIX
BO3MyILIeHUM. [1imockas anekrpomarauTHas BosiHa. [lonsgpusanus BOJH.

CamocTrositesqbHas padora. [1Ikana 3neKTpoOMarHuTHBIX BOJIH.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nornojaHuTeabHas [1, 8].

Pa3nea Ne 5 BoanoBasi onTuka

Tema 14. UnTepdepennus

Jlekumusi. Pa3Butme mpencraBieHuid O TNpHUPOAE CBeTra. BpemenHas wu
POCTPAHCTBEHHAs] KOTEPEHTHOCTh CBETOBBIX BOJNH. MHTepdepeHlnoHHas KapThHA
OT JBYX KOT€pPEHTHBIX MCTOYHUKOB cBeTa. OmbiT FOHra. MuTepdepomerpsl n ux
MPaKTUYECKOE HCMOIb30BaHuE. IHTEpPepeHIIrs B TOHKUX MJIEHKaX

IIpakTnueckoe 3ansitue. MuTepdpepeHiys crera.

Jlaboparopnas pa6ora. aTepdepenius certa.

CamocrositesbHas padora. [IpocBernenne ontuku. KuakoKpucTauinuecKue
WHJIUKaTOPbl TEMIIEPATYPHI.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [1, 9].

Tema 15. Indpaxuns

Jlekuus.[Ipunnun [oiirenca-®penens. Meron 3o @penens. dudpakuums
®peHens Ha KpynioM oTBepcTuu U aucke. Judpakuus @paynrodepa. Judpakuus Ha
npsiMoyrojibHoW mienu. Judpakuronnas pemerka. Dopmyna Bynbeda-bparra.
Pa3pemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

IIpakTnueckoe 3ansaTue./udpaxius crera.

JlaGoparopnas pa6ora./{ludpakuus ceera.



CamocrositesqibHass  pabora.llonstue o  romorpaduueckoM  MeETome
perucTpanuu u300paxeHusl.

Pexomenayemas iureparypa:

OCHOBHas [3];

nonoysiHuTENbHa [ 1, 9].

Tema 16. DiieKTPOMAarHUTHHIE BOJIHBI B BelllECTBE

Jleknusa. [{ucniepcus cBeta. @PU3NYECKUIN CMBICI CIIEKTPAIBHOTO PA3IOKEHHUS.
OnektpoHHass Teopusi aucnepcun. llommomenune cBera. EcTecTBEHHBIN U
MOJSIpU30BaHHbIM CcBeT. llonspuszanns cBeTa NOpU OTPAXKEHUM W MPEIOMIICHUU.
[Tonstpounpl ¥ MONISIpU3aLUOHHbBIE TPU3MBL. 3aKOH Maitoca.

IIpakTuyeckoe 3ausiTue. [lonsgpusanus ceera.

Jlaboparopuas padora. [lonspusanus ceera.

CamocrosiTesibHas padora. BpanieHrne mioCcKoCTH NOJISPU3ALUN.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nonoysiHuTENbHa [1, 9].

Pasnen Ne 6 OcHOBBI M0J1eKYJISIPHON (PU3UKH M TEPMOAUHAMUKH

Tema 17. MoJsieKyJISspHO-KHHETHYECKAS TEOPHs M/1€aIbHOI0 ra3a

Jlekumsi. TemnoBoe paBwxkeHue. (OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
KUHETHYECKOM TeOpUHu. MONEKyIsIpHO-KMHETUYECKUM CMBICII TEeMIEpaTypbl U
nasiieHus. Pacnipenenenne MakcBemna-bonpliMana st MieaabHOrO OJHOATOMHOIO
rasa. Pacnpenenenne MakcBeiia 1o CKOpOCTSM.

JlaGoparopHas padora. Pactipenenenne bonpliMana 1o SHEprusim.

Pexomennyemasi iureparypa:

nononHuTenbHas [1].

Tema 18. OcHOBBI TEPMOAMHAMMKH

Jlekumsa. Cratuctuueckas ¢usznka U TepMmoauHamuka. IlepBoe Hauaso
tepmoguHamMuku. PabGora rasza. TeroemkocTs. Teopema o paBHOpacHpeneieHuu
HHEPTUU MO CTENeHsM CcBOOOMbI. [IpuMeHeHre mepBOro Havalia TePMOJUHAMUKH K
u3onpoiieccaM. AauabaTHBIM M TMOJUTPONHUYECKUN Tpoiiecc. Btopoe Havano
tepmoauHamuku. Luki Kapro u ero KIIJ[ s naeansHOro rasa.

Jlaboparopnas pa6ora. OcHoBsl MKT u TepMonnHamMuKu.

Pexomenayemasi iureparypa:

nononHuTenbHas [1].



Pasznen 7. KBanroBasi pu3suka

Tema 19. TenioBoe u3iryyenue

Jleknuss. AGcomoTHO uepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPIuM B CHeKTpe abcomtoTHO uepHoro Tena. 3akoH Credana-bonbiimana. 3akoH
cmenieHuss Buna. I'mnore3a kBanToB »sHepruu. Popmyna Ilnanka. TerumoBsie
VMCTOYHHKU CBETA.

IIpakTnuyeckoe 3ansitue. OCHOBBI COBPEMEHHON (DU3UKHU.

JlabopaTopnasi padora. OCHOBBI COBPEMEHHOM (PU3MKH.

Pexomenayemasi iureparypa:

nonojgHuTeNbHas [1].

Tema 20. DiieMeHTbI KBAHTOBOM MEXaHUKH

Jlekums. DHeprusa u ummnyinbsc ¢potoHa. /JaBnenue ceera. Bunbl gpororddexra.
Buemnuit  ¢potodddext m ero 3akoHbl. nemMeHTapHas Teopusi ¢otodrddekra.
VYpauenue Diinmreina. [Ipumenenue dpororddexra. Iddext Komnrona.

Teopusa aroma Bomopoaa no bopy. I'mnore3a ne bpounda U KOpIyCKyJISIpHO-
BOJIHOBOM nyanin3M. COOTHOIIEHUE HEOMNpeaeIeHHOCTeN Mg GU3HUECKUX BEITUYMH.
Omnepatopbl B KBaHTOBOM MexaHuke. YpaBHenue Illpenunnrepa. CraTuctuyeckoe
TOJIKOBAaHUE BOJHOBOM (PyHKIMU. [[pUHIINI CyTIEPIIO3UIINHI COCTOSTHUM.

IIpakTuyeckoe 3ansiTue. OCHOBBI COBPEMEHHOMN (DHU3UKH.

JlabopaTopuasi padora. OCHOBBI COBPEMEHHOU (PU3UKH.

Pexomenayemas ureparypa:

nonojgHuTeNbHas [1].

Tema 21. DiieMeHTHI (pU3UKH aTOMOB

Jleknus. Atom Bomopoma. CrnuH 2nekTpoHa. CIIMHOBOE KBAHTOBOE YMCIIO.
KBantoBble coctosiHus. [IpuHIMI HEPA3TMUYUMOCTH TOXACCTBEHHBIX YACTHII.
®epmuonsl v 0030HbL. [punnun [Maynu. Knaccuyeckast 1 KBaHTOBbIE CTaTUCTUKH.

Pexomenayemas sureparypa:

norojaHuTeabHas [1].

Paznen 8 Sinepuas puzuka

Tema 22. CTpyKTypa aTOMHOI0 s1Apa. SlepHble peakuun

Jlekumsi. 3apsiz, pa3Mep U COCTaB aTOMHOTO sijapa. MaccoBoe M 3apsJioBOE
yucia. MOMEHT uMMynbca siApa W €ro MarHuTHbIM MOMEHT. B3ammonenctBue
HYKJIOHOB M TIOHATHE O CBOMCTBaX W MOPUPOJEC SIACPHBIX CWJI. DHEPrUsl CBSI3U U
ne(dEeKT Macchl.

SlnepHbple peakuuu. SnepHble peakuMM U 3aKOHBI COXpaHeHusA. Peakuus
sanepHoro geneHus. llemnas peaxkuust neneHusl. DU3NYECKHUE OCHOBBI PaOOTHI



AIEPHOTO peakropa. TepmosaepHble peakn. YIIPABIAEMbI TEPMOSACPHBIN CUHTES.
Pexomenayemas ureparypa:
nonoysHuTenbHas [1].

3a04HO# GopMBbI 00yUeHHsI
Pa3xea Ne 1 dusnueckue 0CHOBBLI MEXaHUKH

Tema 1. KuneMaTnka IBHKeHHS TeJl

Jlekuus. MarepuanbHas Touka, abCOITIOTHO TBEPIOE TEIO, CIUIONIHAS Cpea.

Kunemaruueckoe onricaHue ABMKEHUS. DIIEMEHTHI BEKTOPHOM aireopshl.

[IpsmonrHEHHOE NBUKEHHE TOYKHU. J[BMIKEHHME TOYKM TIO OKPYKHOCTH.
VYrmoBas ckopoctb W ymioBoe yckopeHue. CKOpPOCTh M YCKOpPEHUE MpH
KPUBOJIMHEWUHOM JIBH>KCHUHU.

Knaccuueckas mexanuka. [loHaTue COCTOSIHUS B KJIACCHYECKOM MEXaHUKE.

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

PenstuBucTckas MexaHuKa, MPUHIIUI OTHOCUTEILHOCTH.

CamocrosiTeqibHast  paGora.  PensaTuBHCTCKass ~ MeXaHUKa,  IPUHIUII
OTHOCHUTEILHOCTH.

Pexomenayemasi mureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Tema 2. /IuHaMHKA ABHKEHUS TeJl

CamocrosiTesibHast ~ pa0ora. VYpaBHEHHME JMHAMUKM  BpPAIlaTeIbHOTO
JBWKECHHSI. 3aKOH COXpPAaHEHHMS MOMEHTa MMITynbca. OCHOBHAs 3ajJadya JWHAMUKH.
YpaBHeHus nBuxkeHus. Macca u umnynbc.llepBbiii 3akoH HproroHa U moHsTHE
VHEpLUAJIbHOW cucTtembl orcuera. Btopon 3akoH HproortoHa, kak ypaBHEHuUE
nBkeHus. Tpetuii 3akoH HplOTOHA 1 3aKOH COXpaHEHUs UMITYIbCca. MOMEHT CHUIIBI,
MOMEHT UMITyJIbCa, MOMEHT nHepuuu. Teopema IlIteitnepa. Kunemarnka u nuHaMuka
TBEPJOI0 Tea.

HennepuuanbHbie CUCTEMBI OTCUETA.

Pexomennyemasi mureparypa:

ocHoBHas [1];

nononHutenesHas 1, 2, 3].

Tema 3. PaGora, MOLIIHOCTH M JHEPrus

CamocrositesibHasas padora.Pabora W KUHETHYECKass SHEprus. MOIIHOCTb.
CuiioBoe mone.KoHcepBaTuBHBIE W HEKOHCEpBaTHUBHbIE cuibl. [loTeHnManbHas
JHEprus. 3aKOH COXpaHEHUs H3Hepruu. lccienoBaHue B3aMMOJCUCTBUSI TEI IPHU
coynapenusix.IIlpumeHeHre 3aKOHOB COXpaHEHHUsSI DHEPrud W  HUMIIyJbca B



MEXaHUYECKUX CUCTEMAX.
Pexomennyemasi iureparypa:
ocHOBHas [1];
nornojaHuTenbHas [1, 2, 3].

Tema 4. Mexannka ABHKYIIMXCH KUAKOCTEH U ra3oB

CamocrosiTesibHas padora. TypOyleHTHBIN U JJAMUHAPHBINA PEKUMBI TEUCHUS
KUJKOCTHU. [laBieHre B KUIKOCTU U ra3e. YpaBHEHHUE HENPEPHIBHOCTU. YPABHEHUE
bepnynnu u cienctBus u3 Hero. Bs3kocTe. [IBU:KeHUE Tell B KUIAKOCTAX U ra3ax.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nononHutenbsHas [1, 2, 3].

Tema 5. U3Mepenue (pU3n4eCcKUX BeJIHYHH

CamocrosiTebHas padoTa. OCHOBHBIE TEPMUHBI U ONpeaesieHus. MeToasl n
BUJIbI U3MepeHul. [lorpenHocTb, TOYHOCTh, KJIacCU(PUKAIIUS TOTPEIIHOCTEN
n3mepenuid. CpelicTBa U3BMEPEHUs: KJIacChl TOYHOCTH, KilacCu(pUKaIus, UX TOBEpPKa U
MPOBEPKA.

Pexomenayemasi sureparypa:

OCHOBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Pazaen Ne 2 DjiekTpu4ecTBo

Tema 6. JnekTpocTaTnka

Jlekumsa. 3axkon Kynona. Onekrpuueckoe tmone. HampskeHHOCTh  MOJS.
Teopema Octporpaackoro-lI'aycca. Pabora snexrtpuueckux cui. Ilorenmman. Ces3b
MOTEHIMAJIa C HANPSXKEHHOCTBIO AJIEKTPOCTATUYECKOro mojia. [IpoBogHUKM U
JUAJICKTPUKH B DJIEKTPUUECKOM Mojie. MaTrepualibHble YpaBHEHUS. DIEKTPOEMKOCTb.
KoHnnencaropbl. DHEprus 3J1€KTPUUYECKOTO TOJISL.

CamocTrosiTesibHass padoTa. DJIEKTPOCTaTUKA U SJICKTPOIMHAMHUKA.

Pexomenayemas sureparypa:

OCHOBHas [2];

nonoyiHuTenbHas [1, 4, 5].

Tema 7. IIoCTOSAHHBIN JIEKTPUYECKUI TOK

CamocrosiTesqibHass padora. YCIOBHE CyLIECTBOBaHUs TOKa. 3akoHbl OMa u
Jbxoyna u Jlenna. Croponnue cunbl. J.J1.C. ranpBannyeckoro anementa. [IpaBuna
Kupxroda. Onexrpuueckuit TOok B  Merawiax. Kiaccuyeckas — Teopus
AJIEKTPONPOBOAHOCTH MeTajuioB. KBasucranumoHapHble TOKH. CBEpXIPOBOAUMOCTb.
TepmosnexkTpuyeckue siBICHUs. DIEKTPUYECKUI TOK B ra3ax U KUAKOCTSAX.

Pexomenayemasi sureparypa:

OCHOBHas [2];



nononHutenbHas [1, 5, 6].
Pasznen Ne 3 Marnerusm

Tema 8. MaruutHoe noJie

CamocrosiTesibHass padbora. MarHuTHOE TOJIE U €r0 XAPAKTEPUCTUKU. 3aKOH
buo-Casapa-Jlannaca. [leiicTBME MarHUTHOTO MOJis HA JBWXyuuikcs 3apsan. Cuna
Jlopenua. IIpoBOgHUK C TOKOM B MarHUTHOM moJjie. TeopeMa 0 UPKYJISIUN BEKTOpa
MAarHuTHOM UWHAYKIUU. [lOoTOK BEkTOpa MAarHUTHOM WHAYKUUH. SBIeHHE
AIEKTpOMarHuTHOM uWHAYKuMH. 3akoH apanes. IlpaBuno Jlenna. Oneprus
MarHuTHOTrO nojsi. CaMouHAYKIMS. B3auMOuH Iy KIS,

Pexomenayemasi aureparypa:

OCHOBHas [2];

nononaHutenbHas [1, 7].

Tema 9. CraTuyeckoe MATHUTHOE 110JI¢ B BellleCTBe

CamocrositesibHasg padora. Monekyisipasie Toku. HamaramuenHocts. Tumsl
MarHeTukoB. deppomarneTusM. TexHUUECKasi KpuBasi HaMmarHuuuBanusi. OeppuThl.

Pexomenayemas iureparypa:

OCHOBHas [2];

nornojaHuTenabHas [1, 7].

Pa3nen Ne 4 KosredOanua v BOJTHBI

Tema 10. Kosiebanus

CamocrosiTesibHast padora. ['apMOHMYECKUH OCHWIIATOpP. AMIUIUTYAA,
KpyroBasi 4dactora, ¢asza TrapMOHWYECKoro ocimuiaropa. CroxeHue KoieOaHUM.
Bekropnass nuarpamma. I[lpumepbl TapMOHMYECKHX OCHMIUIATOPOB. CBOOOAHBIC
3aryxaromue konedanus. Kospduurent 3aryxanus, gorapu(ppMuyecKuii J€KpPEMEHT,
N0OpOTHOCTh.  BbIHyXJeHHbIe  KoJieOaHMs ~ OCHWJUISITOpAa  MOJA  JIEUCTBUEM
CUHyCOMAANbHON cuiibl. AMIumMTya W (a3za mOpu BBIHYXJACHHBIX KOJEOaHUSX.
BriHyXeHHbIE KOJe0aHUs B JJIEKTPUUYECKUX Iensx. Pe3oHaHCHBbIE KpUBBIE.
AHTapMOHUYECKHUI OCHHILIATOP.

Pexomenayemas sureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [ 1, 8].

Tema 11. IlepemeHHBII1 3JIEKTPUYECKUN TOK

Jlekums. [lomyuyenne n 0CHOBHbIE mapaMeTpbl. BUIbI CONPOTHUBIEHUN B LIETISAX
MEPEMEHHOTO TOKA.

Jlaboparopnas paGora. 3aTyxaroiiue KojaeOaHusl.

CamocrosiTesqibHass padora. /[marpamMa TOKOB M HANpsDKEHUW B LETSX
MEPEMEHHOTO TOKA.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nornojaHuTenabHas [1, 8].



Tema 12. BosiHOBBIE IPOLECCHI

IIpakTnuyeckoe 3ansitue. OnpeneneHue CKOPOCTH 3ByKa B BO3JIyXe.

CamocrositesibHast padora. Bonsabl. KrnHemarnka BOJIHOBBIX IPOLIECCOB.
BonnoBoe ypaBHenue. Ilnockas cuHycowpajqbHas MOHOXpOMaruyeckas BOJHA.
Nurepdepennus u qudpaxiys BoiaH. beryiue u cTosiure BOJHEI.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [ 1, 8].

Tema 13. DileKTPOMAarHUTHbIE BOJIHbBI

CamocrosiTeJbHAS padora. YpaBHeHUs Makcgeiuia. [TpuHnMn
OTHOCUTEJNIBHOCTH B 3jekTponuHamuke. Cucrema ypaBHeHH MakcBemia B
uHTerpaibHol u  auddepeHuuanbHo  ¢opme. CKOpOCTh  pacnpoCTpaHEHUs
AIIEKTPOMArHUTHBIX Bo3MyIieHui. [lockas anexkrpomarauTHas BosiHa. [lonspuzanust
BoJH. [1Ikana 3eKTpOMarHuTHHIX BOJIH.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nornojaHuTenabHas [1, 8].

Pa3nea Ne 5 BoanoBasi onTuka

Tema 14. UnTepdepennus

IIpakTuueckoe 3ansTue. UaTEpdEepeHIns cBETA.

CamocrosiTesibHast padora. Pa3BuTue mnpencTtaBieHUN O MPUPOJE CBETA.
Bpemennas u MPOCTPAHCTBEHHAs KOT€PEHTHOCTD CBETOBBIX BOJIH.
NutepdepeHiimonnas kapTuHa OT JBYX KOT€PEHTHBIX HCTOYHUKOB cBeTa. OmnbIT
FOnra. UntepdepoMeTpbl U uxX MpakTHUYECKOE HCMOb30BaHue. MHTEpdepeHuus B
TOHKMX IUIeHKaxX IIpocBerienue onTuku. JKUIKOKPUCTAIIIMYECKUE HWHIUKATOPBI
TEeMIEePaTypPHhl.

Pexomenayemasi sureparypa:

OCHOBHas [3];

nornojaHuTeabHas [1, 9].

Tema 15. Indpaxuns

CamocrositesibHass padora. Ilpunmun [loiirenca-®Openensa. Meron 30H
Openens. Judpakmus Dpenens Ha KpymioM oTtBepctur W aucke. Judpaxims
Opaynrodepa. dudpakuuss Ha TpsMOyroiabHOW menu. udpaxinuoHHas pemieTka.
®opmyna Bynbga-bparra. Paszpemaromas cnocoOHOCTh ONTHYECKUX NPUOOPOB.
[TonsiTHE O rojgorpauyecKoM METO/IE PETUCTPALUU U300PaKEHHUSL.

Pexomenayemas sureparypa:

OCHOBHas [3];

nonosiHuTeNnbHas [ 1, 9].



Tema 16. DiieKTpOMAarHUTHbIE BOJIHBI B BellleCTBE

Jlekumsi. lucniepcusi ceera. GU3NUECKUN CMBICI CIIEKTPATIBLHOTO PA3JIOKEHUS.
OnekTpoHHass Teopust gucnepcud. Ilormmomenne cBera. EcTeCcTBEHHBIM U
MOJSIpU30BaHHbIM CcBeT. [lonsipuszanms cBeTa MOpU OTPAXKEHUM W MPEIOMIICHUHU.
[Tonsipoun bl ¥ NoONSIpU3aAIMOHHBIE TPU3MBI. 3aKOH Maioca.

JlaGoparopnas paodora. [Tonspuzanus cBera.

CamocrosiTeqbHast padora. BpanieHne miocKoCTH MOASpU3aLUu.

Pexomenayemasi aureparypa:

OCHOBHas [3];

nonoyiHuTebHas [1, 9].

Pasges Ne 6 OcHOBBI MOJIEKYJISIPHON (PU3MKH ¥ TEPMOIMHAMUKH

Tema 17. MosieKkyJISpHO-KMHETHYECKAs TEOPHS M1eaJIbHOI0 ra3a

CamocrositesibHass padora. TemioBoe naBmxeHne. OCHOBHOE ypaBHEHHE
MOJIEKYIIDHO-KUHETUYECKOM  TE€OpUU.  MOJEKYyISIpHO-KUHETUYECKUN  CMBICII
TeMIneparypsl U nasieHus. Pacnpenenenne Makcenna-bonbuMaHna s UI€aJIbHOTO
OlHOATOMHOro rasa. Pacnpenenenue Makcseia 1o ckopoctsMm. bapomerpuueckas
¢dopmyna. CpeaHee 4UCI0 CTOJKHOBEHUH U JUIMHA CBOOOIHOTO Mpoodera.

Pexomenayemasi mureparypa:

nonosHuTenbHas [1].

Tema 18. OcHOBBI TEPMOIMHAMMKH

CamocrosiTesibHas padora. Craructudeckas (u3uka W TEPMOAMHAMUKA.
[lepBoe Havano TepmoauHamMuku. Pabora raza. Termoemkocts. Teopema o
paBHOpACIPE/ICIICHUN SHEPTUU 110 CTeNEHsIM CBOOOIbI. [IprMeHeHne nepBoro Hayana
TEPMOJMHAMUKHN K WH30MporeccaM. AUadaTHBIN M MOJUTPONMUYECKUN Mpolecc.
Bropoe nauano repmomunamuiku. [{uxn Kapno m ero KIIJ| mnst maeansHOro rasa.
TepMonuHaMuueckue PyHKIIUN COCTOSHUS.

Pexomenayemas sureparypa:

norojaHuTeabHas [1].

Pazgen 7. KBanToBasi puzuka

Tema 19. TernioBoe u3rydeHune

CamocrosiTeJibHass padora. AOCOMIOTHO dYepHOe Teno. 3akoH Kupxroda.
Pacnpenenenue sHeprum B crekTpe abComMOTHO udepHoro Tena. 3akoH Credana-
bonbimana. 3akon cMmenienuss Buna. ['unoresa kBantoB sHeprun. @opmyna [lnanka.
TemoBble HCTOUHUKU cBeTa. ONTUYECKAsE TUPOMETPHSL.

Pexomenayemasi sureparypa:

nonoyiHuTenbHas [1].



Tema 20. DiieMeHTbI KBAHTOBOM MEXaHUKH

CamocrosiTesibHasi padora. DHepruss U UMnyiabe QoroHa. [[aBieHue cBera.
Buner doroadpdexra. Buemnnii potordhdext u ero 3akoHbl. DeMEHTApHAS TEOPUS
dorosddexra. VYpaBHenue OuHmuTerHa. [Ipumenenue ¢orosdpdexra. Iddexr
Komnrona. Teopust atoma Bogopoaa 1o bopy. ['unoresa ae bpoitsist 1 KopiycKymsipHO-
BOJIHOBOM nyanu3M. COOTHOIIEHUE HEOMpeaeIeHHOCTeN Mg GU3HMUECKUX BEIUYMH.
Omnepatopbl B KBaHTOBOM MexaHuke. YpaBHenue Ilpenunrepa. CraTuctuueckoe
TOJIKOBaHUE BONIHOBOW (yHKumu. [lpuHnun cynepmo3uiuu coctosHuid. [IpuHnummn
MPUYUHHOCTH B KBAHTOBOM MEXAHHKE.

Pexomennyemas ureparypa:

nonoaHuTeNnbHas [1].

Tema 21. DiieMeHTHI (pU3UKH aTOMOB

CamocrositesibHass padora. Atom Bomopona. CrnuH 3nexTtpoHa. CnumHOBOE
KBaHTOBO€  uMcio. KBanToBbie  cocTosHus.  [lpuHUunm  Hepa3nMUUMOCTU
TOXJECTBEHHbIX YacThll. @epMuonbl U 0030HbI. [Ipunnun Ilaynu. Knaccuueckas u
KBaHTOBBIE CTAaTUCTUKU. llepunonnueckas cucrema snmeMeHTOoB MeHeneeBa. [lonsaTue
00 PHEPreTUYECKUX YPOBHAX aTOMOB U MOJIEKYJI.

Pexomenayemasi mureparypa:

nonoyiHuTenbHas [1].

Pa3nen 8 Sinepuas ¢puszuka

Tema 22. CTpyKTypa aTOMHOIO0 /Apa. SlnepHbie peakuuu

CamocrositesqibHast padora. 3apsn, pasMep M COCTaB AaTOMHOIO  spa.
MaccoBoe u 3apsanoBoe ynciaa. MOMEHT UMITYJIbCA A/Ipa U €70 MarHUTHBIA MOMEHT.
B3auMonencTBue HYKJIOHOB M IIOHATHE O CBOWCTBAX U IPUPOAE SIECPHBIX CHIL
OHeprus cBs3U U Je(EKT MACCHI.

SnepHpie peakuuu. SnepHble peakuMM M 3aKOHbl COXpaHeHHs. Peakuus
aaepHoro peneHus. llenHas peakuust pgeneHus. Puznueckue OCHOBBI PaOOThHI
AJIEPHOTO peakTopa. TepMOosAepHbIE peaKUUU. YIPaBIIeMblid TEPMOSIEPHBINA CUHTES.

Mopnens sapa

Pexomennyemasi mureparypa:

JonoHuTeNbHas [1].

5. MeToauueckue PEKOMEHAALNH MO OPraHU3aAUHA U3YICHUA TUCITUITJINHBI

[Ipu peanuzanuu MPOrpaMMbl JUCHUIUIUHBL HMCIOJIB3YIOTCS JICKIIMOHHBIE,
MPAKTUYECKUE 3aHATHS U JJabopaTOpHbIE PaOOTHI.

OO6muUMU eNnsIMHU YU4eOHBIX 3aHATHH SBIISIOTCS:
- 0000meHue, cucCTeMaTU3alusi W YyDIyOJIGHHE TEOPEeTUUYECKUX 3HAHUM 1O



KOHKPETHBIM TeMaM JUCIUIUIMHBI C Yy4eToM TpeOOBaHWUN TMOCHIBHOCTH U
JOCTYTHOCTH y4eOHOIr0 Marepuarna;

- pa3BUTHUE UHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH 00YUaIONINXCS C YY€TOM BO3PACTHBIX
MICUXOJIOTHYECKUX 3aKOHOMEPHOCTEHN MaMsITH U MBIIUICHUS;

- JIMYHOCTHO-OPUEHTHPOBaHHOE (OpMUpOBaHHE TPOPECCUOHAIBHO 3HAYUMBIX
KaueCTB: CAMOCTOSITEIbHOCTH, HACTOMYNBOCTH B JIOCTHKEHUU MOCTABICHHBIX IIeJIEH,
OTBETCTBEHHOCTH M TBOPYECKOW WHUIIUATUBEI.

OCHOBHBIMU 33Ja9aMH JICKLIUHU SBISIFOTCS:

- HWCIOJBb30BaHHE METOAA MPOOIEMHOTO H3JIOKEHHS y4eOHOro marepuana Jyis
peanu3auMd  UHPOPMAIMOHHOM,  CHUCTEMATU3HPYIOUIEH,  pPa3bsICHAIOMEH U
pasBuBarolei QyHKIUH;

- oO0ecrieueHre MPEEMCTBEHHOCTH TE€M JIEKLIMOHHOTO Kypca U Mpo¢eCcCHOHATBHOM
HaAIPaBJICHHOCTH Y4eOHOTO Marepurarna;

- PpacKphITHE BHYTPUIIPEAMETHBIX H MEXKIPEIMETHBIX CBsI3ed  y4eOHOTO
Marepuania.

[leapto  mpakTUYeCcKOro  3aHATUSL  sBIseTCd  (OPMHUpPOBAHHWE  YMEHHI
MCIIOJIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHE B KAaY€CTBE OPHUEHTHUPOBOUYHON OCHOBBI
pEelIeHHs] MPaKTUYECKUX 3ajad. B Xoje mMpakTUyecKuX 3aHATHi o0OecreyuBaeTcs
pedIIeKCHBHOE OCBOCHHE TEOPETUUYECKUX M SMIUPUYECKUX METOAOB TO3HAHMS B
IPOLECCEe BHIMOIHEHUS MTPOOIEMHBIX YUEOHBIX 3a/1aHUH.

Henssmu 71a060paTOPHBIX 3aHATUN SIBJISIFOTCSL: dbopMupoBaHue
UCCIIEZIOBATENIbCKMX ~ yMeHHWA  (HaOmromarb, — CpaBHUBAaTh,  aHAJIM3HPOBATh,
yCTaHABIWBATh 3aBUCUMOCTH, JIETIaTh BBIBOABI U 0000IIEHNs, CAMOCTOSATEIHHO BECTU
UCCJIEIOBaHNE); TOHMMAaHWE MPUHUUIIOB padOThl M3MEPUTENbHBIX MPUOOPOB;
nprOOpeTEeHNE TNYHOTO OMBITa PabOTHl C H3MEPUTETHHON TEXHUKOH.

CamocTtosiTenbHas paboTa 0OydarOMUMXCsS HAmpaBisieTcsl Ha JIMYHOCTHOE
JAOCTIDKCHHE CICMYIONMX IleNiei: yrmyOlieHne 3HaHUM; CaMOCTOSTEIBHBIN TOUCK,
o0paboTka u npeodpazoBaHue yueOHoM nHpopManum; oTpadoTka yMEHUsI pabOTHI CO
CIIPABOYHOM HAYYHOU JINTEPATypOii; rpaMOTHAs MOATOTOBKA K YUYEOHBIM 3aHITHSIM.

6. O0pa3oBaTe/ibHAsi TEXHOJIOTUSA

[Ipu peanmusanum nporpammbl JUCUMIUIMHBL  «Du3uka»  ucCHoNb3yeTcs
o0Opa3oBarebHas TEXHOJOTHS MO3TAamHOrO (POPMUPOBAHUS YMCTBEHHBIX JIEWCTBUH,
KOTOpasi OCYIIECTBISIETCS B YCJIOBHUSX HMHTETPAallMM IPAKTHUYECKOTO 3aHATHS U
naboparopHoid paloThl. JMOakTHYECKHe YCIOBHS WHTErpallud y4eOHBIX 3aHATUN
OINpEENICHbl B HAyYHOM MCCIIEJOBAaHUM, MPOBEACHHOM COTpPYAHHKaMU Kadeapsl B
paMKax Hay4qHO-HCCIIEA0BATENbCKOM pabOTHl YHUBEPCUTETA.

OnpeneneHHBIMM B TEOpUHM  OOY4YEHHUSI  CTPYKTYPHBIMHU  BJIE€MEHTaMU
00pa30BaTENbHON TEXHOJIOIMU SIBISIOTCS KOHLENTYyalbHasi OCHOBA, COAEPIKATEIbHbBIE
U IIPOIIECCYyaIbHbIE KOMIIOHEHTHI.

Konuenmyanvnoii ocnoeoit  00pa3oBaTeNbHOM  TEXHOJIOTMHM  IO3TAIHOTO
(GbopMuUpOBaHUS YMCTBEHHBIX JEHCTBUH SBISIOTCS NPUHLMIBI BepU(UKaLUH,



MEKIUCIIUTUIMHAPHOM MHTErPaTUBHOCTH, €IMHCTBA U MHOT000pa3usl
BHYTPHUIIPEIMETHBIX CBA3€H (DyHIaMEHTAIbHON JUCHUIUIHHBI «DU3nKay.

OCHOBHBIMHM 11€JIEBBIMU YCTAHOBKAMH JEATEIBHOCTH MPENoJaBaHUs-yYCHHUS
SBIIAIOTCS:

®co3JaHue YCIOBUU ISl pe(IIEKCUBHOTO OCBOEHHUS €CTECTBEHHOHAYUYHBIX
3HAHWW B Pa3JIMYHBIX BUJIaX YU4eOHO-TI03HABATEIILHON JESTEINHHOCTH;

® 00001IeHNE, CUCTEMAaTHU3alMs, YIIyOJIeHHe, OCBOCHHE TEOPETUUECKUX 3HAHUI
M0 KOHKPETHBIM TeMaM yueOHOro Kypca (GU3HKH;

®*pa3BUTHE y OOYYAIOIIMXCSA: HABBIKOB KOMAaHIHOW PaOOThI, MEXIMYHOCTHOM
KOMMYHUKALINY, IPUHATUS PELICHUN, TUAEPCKUX KAUYECTB.

Cooeprrcamenvnblmu KomMnoHeHmamu 00pa3oBaTEILHON TEXHOIOTUU SBIISIOTCS
TEMaTU4YEeCKUE TAaKeThl JUIAKTUYECKUX CPENCTB, KOTOpPbIE pa3paldaThIBAIOTCS IS
KaX/J0ro  HMHTETPaTUBHOTO  Y4eOHOro  3aHATUS C  LEIbl0  o0ecreueHus
WHIUBUYaIbHONH OTPa0OTKM YMEHUU HWCIOJIb30BaTh (PyHAaMEHTAIbHBIC 3HAHUS B
KaueCTBE CPEICTB PpEIICHHUS MPAaKTUYECKHX M SMIHMPUYECKHX 3aJad 10 TeMe
MHTErPAaTUBHOIO Y4€OHOTO 3aHATHUS;

Ilpouyeccyanvnvimu Komnonenmamu oOpa3oBaTEIbHON TEXHOJIOTHH SBIISIOTCS
TEMaTUYEeCKH COIVIAaCOBAHHBIE KOMIUIEKChl HATypHBIX JIA0OPATOPHBIX YCTAHOBOK H
aBTOPCKHUX YUYEOHBIX MPOTPAMMHBIX MPOAYKTOB, UCIIOJIb30BAHUE KOTOPHIX B YUEOHOM
Mpoliecce MO3BOJSET 00ECNEeYUTh TAPMOHUYHOE JIONOJHEHUE CPEJICTB HATYpHOIO U
BUPTYaJIbHOTO SKCIIEPUMEHTOB.

[Ipy BBIMONHEHUH BHUPTYaJIbHBIX JAa0OPATOpPHBIX pPabdOT  HUCHOIB3YIOTCS
aBTOPCKHE KOMITBIOTEPHBIE MOJENU MO0 pasaenaMm Kypca ¢usuku: «Duzmdeckue
OCHOBBI MEXaHUKN», «DIEKTPUUICCTBO», «Mar"etusm», «®Duszmka KoneObaHuN u
BONIH», «BomHOBas onTuka» (2-4 cemecTpsl); «OCHOBBI MOJICKYSIPHOW (DU3UKU U
TepMoauHaMuKny, «KBaHToBas duszmkay (5 cemectp).

B enuHCTBE M B3aUMOCBSI3M CTPYKTYPHBIX KOMITIOHEHTOB O00€CIIE€UMBACTCS
BBIIIOJIHEHUE  OCHOBHBIX  TpeOOBaHMU K  00pa3oBaTelIbHOM  TEXHOJOTHUU:
KOHIIENTYaJIbHOCTh, CUCTEMHOCTb, BOCIIPOM3BOANUMOCTb, THOKOCTh, 3(h(PEKTUBHOCTD,
JMHAMUYHOCTH U YIIPABISIEMOCTb.

WNurerpatuBHoe ydeOHOE 3aHSATHE MPOBOAMTCS JBYMS NpENoAaBaTelisiMU B
TedeHre 6 yacoB (WM 4 yacoB) B JBYX IOMEIICHMSIX: B HATypHOW Jiaboparopuu
GU3UKKM U B KOMIIBIOTEPHOM KJIacCe€, B KOTOPBIX KYpPCAaHTHI MOATPYIIT OpUTaJHBIM
METOJIOM BBITIOJIHSIOT JIA0OpATOPHBIE paOOTHI (HATYPHBIE U BUPTYaJIbHBIE).

Ha mnocnegyrommx WHTETPaTUBHBIX YYEOHBIX 3aHSTHSIX OCYIIECTBISETCA
poTanus NoArpymi.

[TorTamHOE  (QopmMuUpOBaHWE  YMCTBEHHBIX  JICUCTBHM  OOy4aromuXcs
00ecreunBaeTCs Ha KOHTPOIHHO-PAKTUYECKOM, SKCTIEPUMEHTAIIBHOM U aHAJUTHKO-
CUHTETUYECKOM 3Tanax HHTErpaTUBHOIO y4eOHOIO 3aHSATHSL.

B TedeHue nepBbIX ABYX YacOB YYEOHOrO 3aHSATHS KypCaHTbl MHIWBHIYalbHO
BBIIIOJIHSAIOT ~ TECTOBbIE  IMPAKTUYECKHE  3aJaHdusl 10 TEME  IPEJCTOSILIEro
AKCIIEPUMEHTAIBHOTO UCCIEAOBAHNS (KOHTPOJIbHO-IIPAKTHYECKHUIA ITAII).

Henb oOyuenus — GopMupoBaHHE YMEHUM HMCTOIb30BaTh (yHIAaMEHTAJIbHBIC
3HaHMS B Ka4eCTBE OPUEHTHUPOBOYHOM OCHOBBI PEIICHHS MPAKTUYECKUX 3aj1ad,



CaMOCTOATENIbHOE  M3yYE€HHE  MNPUHUUIIOB  pabOTBl  NPUOOPOB M CXEMBbI
AKCIIEPUMEHTATILHON paOOTHI.

OOpa3oBarenbHBIMU 33Jja4aMUd  KOHTPOJIBHO-IIPAKTUYECKOTO 3Tana SBIISFOTCS:
U3y4YeHHE JIEKIIMOHHOTO MaTepuajia, OCBOEHHE METOAOB paboThl C Yy4yeOHOU
JUTEPATYPOH; BBHIIOJIHEHUE BBIYUCIECHUHN, PACUETOB B XOJI€ PEUICHUS MPAKTUYECKUX
3a/ia4; paboTa ¢ HOPMAaTUBHOM U CIIPABOYHOM JTUTEPATYPOH.

B Teuenue cienyrommx 2 yacoB y4eOHOro 3aHATUS KypCaHTbl OpHUIagHbIM
METOJ/IOM BBITIOTHSIOT J1A0OpaTOpPHBIE pabOThI (IKCHEPUMEHTAJIbHBIN dTam).

Ilenp oOyueHuss — (QOpMHpPOBaHHE HHCTPYMEHTAJIBHOM  KOMIIETEHIUH
IUIAHUPOBAaTh U TMPOBOAUTH (U3UYECKHUE HCCIENOBAaHUS HSKCIEPUMEHTaIbHBIMU
MeTofaMu; (OpMUpOBaHHME YMEHHUS paboTaTh B KOJUIGKTUBE W TMOAYUHSATHCS
PYKOBOSIIIUM yKa3aHUSIM.

OOpazoBarenbHBIMU  33/la4aMH  SKCIIEPUMEHTAIBHOTO  3Tafa  SBJISIOTCA:
(GbopMHpOBaHUE MPAKTHYECKUX YMEHUN pabOThl C W3MEPUTEIBHBIMU NPUOOpPaMU,
YCTAaHOBKaMH; (POPMUPOBAHHME HCCIEAOBATEIBCKUX YMEHHH; 3KCIIEPUMEHTAJIbHAS
npoBepka  (Gopmyn, METOOMK pacueTra, YCTAaHOBIEHHWE W  MOATBEPXKICHHUE
3aKOHOMEpPHOCTEH, O3HAKOMJIEHHE C METOJUKAMH TMPOBEACHHS DSKCIEPUMEHTOB,
YCTAQHOBJICHME CBONCTB  BEIIECTB, MX KAYECTBEHHBIX U  KOJIMYECTBEHHBIX
XapaKTEPUCTUK,

B TeyeHwe  3aKMIOUMTENBHBIX 2 4YAacOB  KypCaHThl  OCYLIECTBIISIOT
CaMOCTOSITENIbHYI0 00pa0OTKy U MPEACTABISAIOT PE3yJbTaThl SKCIEPUMEHTA B YCTHON
¥ TUCBMEHHOU (hopMe (AHAJIMTUKO-CHHTETUYECKHI ITal).

Lenb oOyueHus - GopMUPOBaHUE UHCTPYMEHTAIbHON KOMIIETEHIIUN OLIEHUBATh
TOYHOCTb W TIOTPEUIHOCTh HW3MEPEHHM, aHaIM3UpOBaTh (PU3HMUECKUIl CMBICI
MOJIyYEHHBIX ~ PE3yJbTaTOB; IPOBOAMTH  JIOKA3aTeJbCTBA  YTBEPXKICHHM  Kak
COCTaBJISIOLIEH KOTHUTUBHOM U KOMMYHUKATUBHON (DyHKLIUU.

B KoHIE HHTErpaTMBHOr0 Yy4eOHOIrO 3aHATHUSI KypCaHThl Y4YEOHOW TIpyMIbl
o0si3aHBl  JIMYHO  NPEICTABUTh  PE3yJAbTarbl  CaMOCTOATENbHONM  y4eOHO-
MO3HABATEILHOM JESITENIbHOCTU B BHJIE€ O(POPMIIEHHOIO MO YCTAaHOBJIEHHOW (opme
0T4YeTa 10 HATYPHOM (MJIM BUPTYaJIbHOM) J1adopaTopHoii padore.

7. OnleHOYHBbIE MaTepPHaJIbI 110 AUCHHUILIMHE

Tekymuii KOHTPOJIb yCIEBAEMOCTH 00ECIEUMBAET OLICHUBAHUE XOJa OCBOCHMSI
JAUCLMIUIUHBI, IPOBOJUTCS B COOTBETCTBHH C COJEP)KaHUEM JUCLUUIUIMHBI IO BUJAM
3aHATHI B (OpMe TECTHUPOBAHHUSA, 3aAIIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
3alIUTHl OTYETOB IO pacueTHO-rpaduueckuM paboTaM, BBIIOJHEHHBIX B XOJE
UCCIIEZIOBAaHUN KOMITBIOTEPHBIX MOJIeTe (PU3NUIECKUX MPOLIECCOB.

[IpomexxyTouHast ~ arrectanus, KOTopas  OOecleurBaeT  OILIEHHWBaHHUE
OPOMEXYTOUHBIX W OKOHYATENBHBIX PE3yNbTaTOB OOy4YeHHs 1O JAUCHHUIUINHE,
POBOIUTCS B hopMe 3aueTa C OIEHKON U DK3aMeHa.

7.1. IlpuMepHBIe OLEHOYHbIE MATEPUAJIBI VIS TEKYLEro KOHTPOJIA
yCIIEBAEMOCTH:

7.1.1. TunoBble 321aHNUs 1JISI TECTUPOBAHUSA:



1. B xontype TomcoHa HampskeHue Ha OOKJIaJKax KOHJIEHCATOpa U3MEHSETCS
1o 3akony: U = 100-cos1000¢t (B). Ecnu 31eKTpOEMKOCTh KOHAEHcaropa paBHa 10
MK®, To MakcuManbHas CHJIa TOKa B KOHTYpE paBHa....

H1A

2)2A

3)0,5 A

4)0,1 A

5)0,2A

2. B xontype ToMcoHa 31eKTpOE€MKOCTh KOHJAeHcaTopa paBHa 10 Mk®D, a
uHIYKTUBHOCTH Katymiku 0,1 I'a. Ecau ammumntyna konebaHuil CHITBI TOKa COCTaBIIsIeT
100 MA, To amrmuIHTYyIa KOoJeOaHMi HAMpsHKEHUsST Ha KOHJIGHCATOpe paBHA

1)10B

2) 100 B

3)IB

4)0,1 B

5)0,01 B

3. Kak u3MmeHuTcs AJivHa BOJHBI, HA KOTOPYIO HACTPOEH PaJUOIIPUEMHUK, €CIIU
B [IPUEMHOM K0JIeOaTEIbHOM KOHTYPE €MKOCTh KOHJIEHCAaTOpa YBEeJIUYuTh B 9 paz?

1) ymenpmuTcs B 3 paza

2) yMeHbIIHTCS B 9 pa3

3) yBenmmuutes B 3 pasza

4) yBenuuurcs B 9 pa3

5) HE UBMEHUTCS

4. OnrTuyeckuii [ramna3soH BKJIIOYAeT B ceOsl. ..

1) Bunumelii cBeT, yabTpadroeToBOE U3ydeHne, HHpaKpacHOE U3TyUeHUE

2) yneTpaduosieToBoe U3nyueHue, UHPpaKpacHOe U3JIyUeHUE

3) IMana3zoH PEeHTT€HOBCKOE U3IIYUYEHHUS, YIbTPAPHUOIETOBOE U3ITyYEHHE,

UH(ppaKpacHOE U3ITyUeHUe

4) nuara3oH PEHTI€HOBCKOTO U3TyYCHHUS, BUIUMBIN CBET

5) yapTpaduonaeToBoe uydeHue, nHpakpacHoOe U3TyIeHUE

5. CKONBKO JUIMH BOJIH MOHOXPOMATHUYECKOTO CBETa ¢ 4acToTol v=>5-10" 'y
yJ0arcs Ha TyTH 1,2 MM B BaKkyyMe

1) 30000

2)20000

3) 10000

4) 5000

5) IlpaBuiibHOTO OTBETA HE MPEJI0KEHO

7.1.2 ®opMma oTyeTa Mo JadGOpaToOpHOIl padoTe W pacueTHO-rpaduUecKom
pabore:

Otuet o nmaboparopHol (pacueTHo-rpaduueckoii) padote Ne



HasBanue paboThr:

[lenb paboOTHI:

TeopeTnueckas 4acTh:

DKCIEpUMEHTaIbHAS YaCTh:

O6paboTka pe3yabTaTOB:

BBIBOJIBI O COOTBETCTBMU YCTAHOBJICHHBIM HOPMaM M MpaBUjIaM OIEHKH:

7.1.3 TunoBble 3aga4n:

1.  HopmanbHOe yCKOpeHHE TOYKH, IABUXKYILEWUCS IO OKPYKHOCTU
paauycoMm 4 MeTpa, 3a1aeTcs ypaBHEHUEM a, = 1 + 6¢ + 9. Onpenenuts
TaHI€HI[MAIbHOE YCKOPEHHE TOYKM W IOJIHOE YCKOpeHue yepe3 1 ¢ mocie
Hayasa JBUXKEHUS.

2. Touka ABMKETCS 1O OKPYKHOCTH paanycoM 10 cM ¢ MOCTOSIHHBIM
TaHTeHIMAIBLHBIM yCKOpeHreM 8 cm/c’. Yepes kakoe Bpems IIOCI€ Hadaia
JIBUKEHUSI HOPMAJIBHOE YCKOPEHHE TOYKHU OYJET paBHO TaHT€HI[MAIbHOMY ?

3. Ha xakoii BpICOTE OT TOBEPXHOCTH 3€MJIM YCKOpPEHHE CBOOOTHOTO
HafeHus JOCTUTaeT BEIUYUHbI 1 M/c*?

4. Haitu simHediHbIE CKOPOCTH ABMIKEHUS LIEHTPOB Iapa, JUCKa U
o0pyua, CKaTUBLIMXCS 0€3 CKOJIbKEHHSI C HAKJIOHHOM ITIOCKOCTH BBICOTOU /1 =
0,5 m.

5. OO6pyu maccoit m = 1 kr, paguyc KoToporo paBeH R = 60 cw,

npuBsizaH K BepeBke manuHOM ¢ = 40 cMm. BepeBky c oOpydem BpaiaroT B
TOPU3OHTAILHOM TIocKOCTH. HaliTh MOMEHT uHepiuu oOpyya.

7.2IIpuMepHbIe OLIEHOYHBbIE MATEPHAJIBI 1151 IPOMEKYTOYHOM
arrecTalum:

7.2.1 llpumepHblii NepeYeHb BOMPOCOB AJIA 3a4eTa ¢ OLEHKOH

1. 3axkoH coxpaHEHUs IEKTPUUYECKOTO 3apsaa. 3akoH Kymnona.

2. Dnekrpocrarnueckoe mnosie. HanpsskeHHOCTh M TMOTEHIMAl JJIEKTPOCTa-
THYECKOTO ITOJIS.

3. IlpuHUMI Cynepno3uuuu MMEKTPUIECKUX TOJIEH.

4. Teopema I'aycca s SIEKTPOCTATUYECKOTO MO B BaKyyMe M €€
MIPUMEHEHUE K NMPOCTEUIINM 3aa4aMm.

5. HupKynsiiusi BEKTOpa HAMPSYKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

6. Tunber gusnextpukoB. Ilonspuzanus nuanexkTpukoB. I[lonsspu3oBaHHOCTH
JUDIIEKTPUKOB U HAIIPSHKEHHOCTD IOJIS B IUDJIEKTPHUKE.

7. 1IpOBOIHUKH B AIEKTPUUYECKOM IIOJIE.

8. DHeprus CUCTEMBI 3apsJIOB.

9. Dnexrpuueckas eMKOCTb. KoHIeHCATOPBI.

10. DHeprus 3apsyKEHHOrO KOHJAEHCATOPA.

11. OObeMHast TNIOTHOCTh SHEPTUU AMEKTPUUYECKOTO OIS,

12. Dnexrpuyeckuit Tok. Crila v IJIOTHOCTH TOKA.

13. 3akon Oma. ConpoTuBIEHHE IPOBOAHUKOB.



14.
15.
16.
17.
18.
19.
20.
21.
23.
24.

I1O0JIA.

25.
26.

DnemeHTapHas KJIacCu4ecKas TEOpHsl JEKTPOIPOBOJHOCTH METAJUIOB.
BBIBOZI OCHOBHBIX 3aKOHOB 2JIEKTPUYECKOTO TOKA.

Pabota 1 MoutHocTh TOKa. 3akoH J[>koyins u JleHia.

CropoHHHE CUIIBL. DIIEKTPOABHIKYIIAS CHJIA U HAIPSKEHHUE.

[IpaBuna Kupxroda ass pa3BeTBICHHBIX LIETIEH.

MOIHOCTE B €U NOCTOSHHOTO TOKA.

Pabora BbIxoaa anekTpoHa. TepMoaneKTpOHHAas! SMUCCHSI.

Toxk B razax. Tursl ra3oBoro paspsja.

MarsHuTtHOE I10JI€ ¥ €10 XapaKTEPUCTUKH.

3akoH buo-Casapa-Jlamaca U ero NpuMEHEHHE K pacyeTy MarHMTHOIO

3akon Amrnepa. BzauMmozeiicTBre napauieabHbIX TOKOB.
MarsuTtHOE 1ose IBWXKYIIErocs 3apsana. JledcTBUE MarHMTHOTO IOJISA Ha

JIBIKYLIUNCS 3aps.

27.
28.
29.
30.
31.

I1I0JIC.

32.

JIBH>KEHUE 3apSKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

Oddext Xomna.

Hupkynsanus BEKTopa MArHUTHOU MHIYKIIUU.

MarsuTtHo€ 1oJie COJIEHOUIa U TOPOUA.

PaboTa mo mepemernieHno MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM

SIBneHue 3MEeKTPOMAarHUTHOW MHAYKUKU. 3aKkoH Dapajes U €ero BbIBOJ U3

3dKOHa COXPAaHCHUA OHCPIUHU.

33.
34.
35.
36.
37.
38.
39.
40.
41.

rasa.

0

Bpamenue paMku ¢ TOKOM B MAarHUTHOM TI0OJIE.

NHaykTuBHOCTH KOHTYpa. CaMOMHAYKIIHS.

DKCTpPaTOKH 3aMbIKaHUS U Pa3MbIKaHU.

B3aumuas unnykuus. Tpanc@opMaTopsl.

DHeprus MarHUTHOTO MOJIS.

MarauTHble MOMEHTBI JJIEKTPOHOB U aTOMOB. Jl1a - ¥ ITapaMarHeTUKy.
Hamaranuennocts. MarauTHoe I10JI€ B BEIIECTBE.

deppoMarHeTuku M ux couictsa. [letns rucrepesuca.

ITonnas cucrema ypaBHeHUN MakcBesia i dJI€KTPOMarHUTHOTO OJIS.

7.2.211pumepHbIid epedyeHb BOMPOCOB /ISl IK3aMeHa

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU HACATBLHOIO

Pacnipenenenne Makcseia 1o CKOpoCTsM.

Pacnipenenenne bonplimaHa 1o 3HEprusm.

Jlimaa cBOoOGOIHOTO TIpobera.

Teopema 0 paBHOpACTIpEAEIICHNUS SHEPTHH 110 CTENEHSM CBOOO/IBI.
IlepBoe HaYan0 TEPMOAMHAMUKH.

Pabora rasa.

TennoeMKoCTb.

[IpumeHeHure nepBoro Havyaia TEPMOAMHAMUKH K H30TPOLIECCAM.
AnuabaTHBIN U TOTUTPONUYECKUI Tpolecc.



11. Bropoe nauano tepmonnHamuku. I{ukn Kapuo u ero KILJA. s
UJeaabHOIO rasa.

12. YpaBHenus Ban-nep-Baanbca.

13. DkcriepuMeHTaIbHBIE 3aKOHBI U3JTyYeHUs a0COTIOTHO YEPHOIO Tea.

14. 3akon Credana-boiapimMana.

15. 3akon Kupxroda.

16. 3akons! BuHa.

17. PactipenenieHne SHEPTrUUd B CIEKTpe aOCONIOTHO yepHoro Tena. dopmyia
ITmanka.

18. ®otoaddheKT u ero 3aKOHHI.

19. laBnenue ceeta. OnbiT Jlebemena.

20. Db dexr Komnrona. KomnToHOBCKas I7TMHA BOJTHBI.

21.Ilonatue o (¢(oToHAX — KBaHTaX OJJIEKTPOMArHUTHOro moist. Ux
XapaKTEPUCTUKH.

22. Teopus cTtpoenust aroma. Monens ToMcoHa.

23. IlnanerapHas Mozaenb aroma bopa — Pesepdopaa.

24. Tloctynarsl bopa. 3aBUCUMOCTB pajnyca OpOUTHI OT TIIABHOTO KBAHTOBOT'O
qHCIIa.

25. Teopuss bopa. 3aBUCHMOCTh TOJIHOM SHEPTrUM OT MJIABHOIO KBAHTOBOTO
qucia.

26. [nuna BonHb 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyan3m

27. BonHoBasi (yHKIHMS B KBaHTOBOW MEXaHHKE U €€ CTaTUCTUYECKOE
TOJIKOBAHHUE.

28. BonHoBas ¢yHkius u onbIT KOHra ¢ 31eKTpoHamu.

29. Yactumia B OeCKOHEYHO IIyOOKoi moreHnmanbHoi siMe. [locTaHoBka
3agaun. YpaBaenue lllpenunrepa.

30. Yactua B OeCKOHEYHO TIyOOKOM MOTeHIUaIbHOW siMe. BomHoBas
byHKIMS.

31. Yactunia B OeckOHEYHO ITyOOKOW mMOTeHIMalbHOU siMe. KBaHTOBaHue
SHEPIUH.

32. HepenatuBucrckas TEOpHUs aTOMa BOAOPOIA B KBAHTOBOW MEXAHHUKE.

33. Ctpoenue simpa aroma. [IpoTOHBI 1 HEUTPOHBI.

34. DHeprus cBsA3M B sAnpe. Ee 3aBUCMMOCTh OT aTOMHOTO HOMEpA.

35. Ctpoenue sigpa atomMa. S1epHbIE CUJIBI.

36. /IBe BO3MOKHOCTH MOJMYUYEHUSI SHEPTUU IIPU pacnajie saep.

37. EcrecTBEeHHAs paIMOAKTUBHOCTb.

38. S nepHble peakuuu.

39. 3aKOH palMOAKTUBHOIO pacnaja.

40. Anbda-, 6eta- pacnan. ['amma-usnydyenue.

41. 3aKOHBI COXpaHEHNUS NPH SANEPHBIX PEAKLIHIX.

42. ®u3nvecKrue OCHOBHI SJIEPHOTO PEAKTOpa.

7.3. llIkana oueHUMBAHUA Pe3yJbTATOB NPOMEKYTOYHOH aTTecTauuu u
KPUTEPHH BHICTABJICHHUS OLIEHOK



dopma [Toka3zarenun Kpurepun BeicTaBiieHns
KOHTPOJIS OLICHUBaHUs OLIEHOK

[IIxana oneHUBaHUS

3a4€T C IIpaBHIIbHOCTDb JaH Hp&BPIJ'IBHI:IfI, IIOJIHEIM OTBET Ha
OI_IeHKOI‘/JI/ H IIOJIHOTAa IIOCTaBJICHHBIN BOIIPOC, IIOKa3aHa
OK3aMCH OTBE€Ta COBOKYITHOCTE OCO3HAHHBIX 3HAHUM
110 JAUCHUIIIINHEC, J0Ka3aTcJIbHO
PACKPLITBL OCHOBHBIC ITOJIOKCHU A
BOIIPOCOB; MOTYT OBITh AOIIYIICHBI
HEA0YCTHI, HCIIPABJICHHBIC
CaMOCTOATCJIIBHO B IIPOLECCC OTBCTA.

OTJIINYHO

JaH  TNpaBWIbHBIA,  HEIOCTATOYHO
MOJHBIA OTBET HAa IIOCTABIICHHBIM
BOIIPOC, MOKA3aHO yYMEHHUE BBIJCIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MPU3HAKHW, TPUYUHHO-CIICICTBEHHBIE
CBS3M; MOTYT OBITh  JIOMYIICHBI
HEJIOYETHI, WCTIPaBJICHHBIE c
MMOMOIIIBIO TTPETOJIaBATEISI.

XOPOIIIO

IIOJIHBIN OTBET; JIOTHKA u
MMOCJIEJOBATEIFHOCTh H3J10KSHHS
MMEIOT  HapylIeHWs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

JaH HEAO0CTAaTOYHO HpaBHHLHBIfI n YAOBJICTBOPUTCIBEHO

H3JI0XKCHHA, JOIIOJIHUTCIIBHBIC nu
YTOYHAIOIIUEC BOIIPOCHI HE ITPUBOIAT K
KOppEKIMH OTBETA HA BOIIPOC.

OTBET IIpEICTaBIISIET co0ol | HEyOBIETBOPUTEIHH
pa3pO3HEHHbIE 3HAHMS c 0
CYLIECTBEHHBIMH  OIIMOKaMH  TIO

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOIMYHOCTh

8. PecypcHoe o0ecnieyeHue TUCHMILIIMHBI

8.1. J/InueH3noHHOE M CBOOOIHO PACIIPOCTPAHAEMOE IPOIPAMMHOE

of0ecrieueHnue

HCpG‘ICHB JJUIICH3UOHHOI'O H CBO60)IHO pacupoCcTpaHsaACMoOro IMnporpaMmmMHOro

oOecIiedeHus1, B TOM YHCJIC OTCUYECTBEHHOTO ITPOU3BOJICTBA:

- Microsoft Windows 7 Professional — IIO-BE8-834
(MHOCTPAHHOTO MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573
(MHOCTPAHHOTO TPOU3BO/ICTBA);

- Microsoft Office 2007 Standard - IIO-D86-664
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2010 - I10-413-406
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2013 - TIIO-3CO0-218
(MHOCTPAHHOTO TIPOU3BOJICTBA);

[JIunien3nonHoe]
[JTuieH3noHHOE|
[JIuueH3noHHoOE |
[JInnien3nonHoE |

[JInnien3nonHoe]



- Adobe Acrobat Reader — I1O-F63-948 [CBoOomHo pacmpocTpaHsieMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- 7-Zip — TI0O-F33-948 [CBoOomHo pacmpoctpansemoe]| (MHOCTPaHHOTO
MIPOU3BO/ICTBA);

- Adobe Flash Player — II0-765-845 [CBoOomHo pacnpocTpaHsieMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBoGoaHO pacnpocTpaHseMoe]
(MHOCTPAHHOTO TTPOU3BO/ICTBA);

- Google Chrome — TIIO-F2C-926 [CBobomHO pacmnpocTpaHseMoe]
(MHOCTPaHHOTO MPOM3BOJICTBA);

- LibreOffice — [TO-CBB-979 [CBob6oaHO pacnpocTpaHseMoe] (MHOCTPaHHOTO
MIPOU3BO/ICTBA);

- AnsT ObpasoBanne 8§ — [10-534-102 [CBobGoanO pacmpocTpansemoe-1912]
(OTE€YeCTBEHHOTO TIPOU3BOJICTBA).

8.2. IIpo¢eccuonanibHbie 0a3bl JaHHBIX M HH(POPMALHOHHBbIE CIIPABOYHbIE
CHCTEMBI

WudopmarmonHas cripaBodHas cucrema — CepBep OpraHoB TOCY/IapCTBEHHON
BJIACTU Poccuiickoit deaeparuu http://poccus.pd/ (cBOOOHBIM
noctym);npodeccruoHaibHble 0a3bl  JaHHBIX — [lopTam OTKPBITBIX JTaHHBIX
Poccuiickoit deneparuu  https://data.gov.ru/ (cBoOoAHBIN 10CTYM); (enepanbHbINA
nmopran «Poccuiickoe oOpa3oBanue» http:/www.edu.ru (cBoOOAHBIM JOCTYM);
cuctemMa O(UIMATHHOTO OMYONMKOBAHUS TIPABOBBIX aKTOB B 3JIEKTPOHHOM BHUJIE
http://publication.pravo.gov.ru/  (cBoOOAHBINM  A0CTym); (eaepadbHbIi  MOPTAI
«CoOBepIIEHCTBOBAaHUE TOCYAAPCTBEHHOTO yIpaBieHus» https://ar.gov.ru (cBOOOAHBIN
JOCTYM).

8.3. JIlureparypa

OcHoBHas1 iuTeparypa:

1. Ckpeb6oB B. H. Kypc obmieit pusuxu: yaedbnoe nocoodue: [rpud MUC,
rpu¢ Mun. oop]. T. 1. Mexanuka / B. H. Ckpebos, A. U. Tpybusiko; 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 ob6mieit pusuku: ygebnoe mocoodue: [rpud MUC,
rpudp Mun. o6p]. T. 2. DnexkrpuuectBo u marmetusm / B. H. Ckpeb6os, A. M.
Tpybunko ; mox o6m. pexn., B. C. Apramonos; MUC Poccuu. - CII6.: CII6Y TTIC
MUC Poccuwn, 2011. Pexxum nocTymna: http://elib.igps.ru/?
97&type=card&cid=ALSFR-d90bebcb-b943-42{0-968a-6525cafbabts

3. Ckpe6oB B. H. Kypc o6mieit pusuku: yueOHoe nocodue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonuel. Ontuka / B. H. Ckpe6os, A. U. Tpyouiko; moj ooO.
pen., B. C. ApramonoB; MUYC Poccuu. - CII6. : CII6Y I'TIC MUYC Poccun, 2015.
Pexxum poctyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5¢cc5533-fb53-
419a-9113-54e6041815ae



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

JlonoJIHUTeIbHAS JINTepaTypa:

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

2. Makaposa T.A., Mensenesa JI.B., Tpyounko A.W. ®uszuka. duznueckue
OCHOBBI ~MEXaHUKU: ydyeOHOe TocoOHe sl CaMOCTOSITENIbHOM paboThl |
caMOKOHTpoJisA 3HaHui oOywarontuxcs. - CIIO. : CII6Y T'TIC MYC Poccuu, 2019.
Pexxum nmoctyma:  http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fe1{8

3. Hanunos W.JI., Eroposa H.H1., HekpacoB A.C., Tpyounko A.N. ®usuka.
Mexanuka. PykoBosicTBO K J1abopaTopHO-NIpakTuyeckuM 3anatusam.— Cnob.: CIIoY
ITIC MYC  Poccum, 2017.  Peoxwcum  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. Dnekrpocraruka: ydeOHOE
nocobue yisi CaMOCTOSTENIbHOW PabOThl U CAMOKOHTPOJISI 3HaHUM OOy4YarOIIUXCS. -
CIl6.: CIIoY TITIC MUC Poccum, 2019. Pexum nocryma: http://elib.igps.ru/?
13&type=card&cid=ALSFR-elcbdel6-0ct8-477a-848f-5677e822¢7da

5. HNanunoB W.JI., Measenera JI.B.,, UYymauenko A.A. O®usuka.
OnektpuuecTBo. PykoBOACTBO K s1abopaTopHO-NpakTHYecKuM 3aHsaTusM.— Cro.:
CIloy TITIC MUYC Poccum, 2014. Peoxcum oOocmyna: http://elib.igps.ru/?
16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68

6. Mensenea  JI.B., TpyOunko  A.W. duzuka. IHocTossHHBIN
ANEKTPUUECKU TOK: y4eOHOe mocoOme [UIsi CaMOCTOSITENhbHOW pPaboOThl U
caMOKOHTpoJisi 3HaHui oOywaromuxcs. - CII6.: CIIOY I'TIC MYC Poccum, 2021.
Pexxum gpoctyma: http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557

7. Hanmnos N.JI., Mensenesa JI.B., HekpacoB A.C. ®u3uka. Maruetusm.
PykoBoacTtBo k maboparopHo-nipaktnyeckuM 3ansatusm.— Cno6.: CIIoY I'TIC MUC
Poccun, 2015. Peowcum oOocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢c35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. HNanuno W.JI., Kapramosa A.Il., Munkun J[.A., TpyOunko A.W.
®usuka. Konebanuss u BodHBL. PyKOBOJACTBO K J1a00paTOpHO-IIPAKTUUECKUM
3astusamM.— Cno6.: CII6Y TTIC MYC Poccuu, 2015. Pexucum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7{8-7092-47{6-ba0f-
98a296¢85383 &remote=false

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

8.4. MarepuajibHO-TeXHHUYECKOE O0ecreueHmne


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
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

Jliis mpoBeieHusl U 00eCTIeUeHHs] 3aHATUI UCTIONB3YIOTCS MTOMEIEHHUs, KOTOPBIE
NPEACTABIAIOT COO0M y4yeOHbIE ayAMTOPUU JI IMPOBEACHHS YUYEOHBIX 3aHATHI,
OCHAILIEHHBIX ~ OOOpYJOBaHMEM U  TEXHUYECKHUMH  CpPEICTBAMH  OOYyYEHMS:
aBTOMAaTU3MPOBAHHOE pabodee MECTO MpernojaBaresisi, MapkepHas (MenoBas) J10CKa,
MYJIbTUMEIUUHBIA TPOEKTOP, MOCAIOUHbIE MECTa O0YUAIOITUXCS.

JlabGopaTopHble 3aHSATHS Ha MEPBOM M BTOPOM Kypcax oOyueHus (2-4
CEMECTpbl) TPOBOJAT B TMOMEHICHUM HATypHOW Jabopartopuu  Kadeapsl,
MpPEAHA3HAYEHHOW Uil  SKCHEPUMEHTANIbHBIX  HCCIEIOBAaHMM IO  pasjaesiaMm
«DU3NYECKUE OCHOBBI MEXAHUKHN», «JIEKTpUUECTBO», «Marnetusm» u «BoaHoBas
orntukay. JlaboparopHsie paboTel Ha 3 Kypce oOydeHus (5 cemecTp) MPOBOIAT B
y4eOHO-HAy4yHOU  7abOpaTOpuu  HAHOTEXHOJOTWUW,  TMpeJHA3HAYEHHOW  JyIs
HKCIIEPUMEHTAIBHBIX UCCIIENOBAaHUI MO pasznenaMm «OCHOBBI MOJEKYJISIPHOU (PU3MKH
U TepMoauHaMukn» U «KBaHtoBas dusukay.

[lomemiennst s CaMOCTOSITENIbBHOM pabOThl  OOy4aroUIMXcs OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXXHOCTBIO MOJKIIOYEHUS] K ceth «MHTepHeT» u
o0ecreyeHneM J0cTyna K 3JIEKTPOHHOW HMH(OpPMaIMOHHO-00pa30BaTEebHONW Ccpejie
YHUBEPCUTETA.

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