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PABOYAS ITPOI'PAMMA JUCIUAITJIMHBI

dPuzuka

Ilnadp n HanpasJieHne MOAT0TOBKH 08.03.01 «CTpoHuTEJLCTBO»

Kpajnudukanus (cTerneHb) BbILY CKHUKA daxaJjaBp

IIpoduas moaroToBKM 6aKanaspa T'opoackoe cTPOUTENHCTBO U XO3HHCTBO

®opma 00y4deHHust OYHAS

Beinmyckaromast kageapa CrpouTeabcTBa U cepBrca

ApPXHUTEKTYPLI, JU3aAUHA U IKOJOTAN

Kadenpa-pazpadoranx padodeid mporpaMmel

Tpynoem- | Jlexn. |IIpaxroy. | JIabopar. CPC KP/ | ®opma npomexy-
Cemecrp | KoCTh |3aHSITHI, | 3aHSTHH, | 3aHsITHI, > | KIT [roumoro KoHTpOJIsI
(wac./zer.) | (uac.) (1ac.) (uac.) (aac.) (3K3./3a4uer
1 108/3 18 - 36 27 - Dx3ames (27)
2 108/3 18 - 36 27 Sraayen (37)
Hroro 216/6 36 - 72 54 - Ix3amen (54)

Coun 2025r.



JIucT coracoBaHus pabodei MpOrpaMMBbl JTUCHUIIUHEL « DU3MKa» -

Pabouyro mporpamMmy COCTaBHIL:

Kpaitnos B.B., cT. npenoaBaTeiib

kadeipbl APXUTEKTYPBI, JIU3aiHa U SKOJIOTHN

PABOUYAS ITIPOTPAMMA PACCMOTPEHA U OJJOGPEHA
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JINCT PETUCTPAIITY U3MEHEHUM PII/]

Pabouasi mporpamma TiepeyTBepskaeHa Ha 202_ /-202__ yuebGHBbIM rog, poTokos Ne_ 3ace-
JaHus Kadeapbl OT «__» 202 r.
B nporpaMMy BHeceHbI 10TO/THEHUST U(W/TH) U3MEeHEHUs.

3aBeytoIuii Kadeapoii

Pabouast mporpamMma riepeytBep>keHa Ha 202__/-202___ yueOHbIi rof, ipoTokon Ne__ 3ace-
JaHusi Kadeapbl OT «__» 202 r.
B nporpaMMy BHeCeHbI JOIIO/IHEHUS U(WU/IN) U3MEeHeHHs.

3aBeayroiuii Kadepoit

Pabouast iporpamMma repeytBepaeHa Ha 202__/-202__ yueOHbIi Toi, poToKos Ne_ 3ace-
JaHus Kadeapbl OT «__» 202 r.
B nporpamMMy BHeceHbI JONO/IHEHUS U(WU/N) U3MEeHEHHs.

3aBefyroiuii Kadeapoii




1 OEJIb A 3AJAYN OCBOEHUSA ANCIHUILI/INHbI

Llensto ocBoeHMss JUCLMIUIMHBI PusrkKa siBAsgeTcsi (OPMUPOBaHUE y BBITYCKHHUKOB Lie-
JIOCTHOTO TIpe/iCTaB/eHus1 0 (U3NUYECKUX TpoLieccax U sIBJIeHUsX, MPOTeKalIUX B MPHUPOJE,
MOHMMaHWe BO3MOKHOCTeM COBpeMeHHBIX HayYHbIX METO/I0B [I03HaHUsI IPUPO/Ibl U BilaZleHre
MMH Ha ypOBHe, HeOOXOMMOM /Ijisi PellleHrsl TIPAaKTUYeCKUX 3a/lay, BO3HUKAIOIIUX TPU BbI-
TMOJTHEHUH TIPo(heCcCHOHAMbHBIX 00513aHHOCTEH.

3ajauu JUCLUIIUHBI:

- U3YUUTDb Q)HBI/I‘-IQCKI/IE AB/IeHHWA W 3dKOHBI (I)I/IBI/IKI/I, rpaHulibl WX TIPUMEHHUMOCTH, TIpU-
MeHeHHe 3aKOHOB B Ba)KHEHIIINX MPAKTUUECKUX [IPUJIOKEHUAX;

- ipuobpecTy HaBbIKKM paboThl C mpubopamMu U 0OOpYZOBaHHMEM COBpPeMeHHOW (u3uue-
CKOW mabopaTopyy; HaBBIKM WCIIOMb30BaHUS PA3/MUHBIX METOAWK (DHU3UUeCKHUX u3Mepe-
HUM U 00paboTKH 3KCrepuMeHTa bHbIX [JaHHbIX;

- YSACHWUTH JIOTUYeCKHe CBSI3U MEXAy pas3fenamMu Kypca ¢U3MKH, BblpaboTaTh Tpef -
CTaB/ieHWe O TOM, UTO (M3MKa SIB/ISETCS yHUBepcaibHOW 0a30il /i TeXHWYeCKUX Hayk.

2 MECTO JMCIUIIVINHBI B CTPYKTYPE OIIOII HATITPABJ/IEHUA

(CIIEIAJILHOCH)

HOuciunmHa «Pr3rKa» OTHOCUTCS K 00s13aTesTbHOM YacTh y4eOHOTO T1aHa.
MesKripejMeTHbIe CBSI3W AUCLIUTIMHBI TIOKa3aHbl B Tabmiie 1.

Ta6auya 1

KO/I U HAUMEHOBaHHE
KOMIIeTeHI|UH

HI/ICHI/IHJ'II/IHBI, YdyacTByrOmue B (l)OpMI/IPOBaHI/II/I KOMIIEeTEeHIIUH

OITK-1 Criocoben pe-
1aTh 3a/1auu npodec-
CHOHAILHOM JleATe lb-
HOCTU Ha OCHOBEe UC-
T10/Tb30BaHUs TEOPETH-
YeCKUX U TIPaKTHye-
CKUX OCHOB eCTeCTBeH-
HBIX U TEXHUUECKUX
HayK, a Tak)Ke MaTema-
THUYeCKOro arrapara.

CtpouTenibHas pU3MKa U Teriohu3nKa;

TeopeTrnueckass MexaHUKa;

TexHHUuecKasi MeXaHHKa U COTPOTHBJIEHNE MaTeprasoB;
CrtpouTesibHasi MEXaHUKA;

MaremMaTHueCcKre MeTObl

Xumust

WrxeHepHasi M KOMIbIOTepHasi Tpadrka

NuxeHepHasi reo/iorvs U MeXaHHWKa TPYHTOB

CrpouTenbHble MaTepyasbl

OCHOBBI 3JIEKTPOTEXHUKH U 31€KTPOCHaOKeHUs. BepTHKambHbIN
TPAHCIIOPT

NHxeHepHbIe U3bICKaHKs1, UTHBEHTapy3aLusi U PeKOHCTPYKLIUS
3aCTPONKHU

[TpeaaunyioMHast MpakTUKa

3 TPEBOBAHMHSA K PE3YJ/IbTATAM OCBOEHHSA JNCHUITVINHDBI

TpeboBaHus K pe3y/ibTaTaM OCBOEHHSI AUCLIUTIMHBI TIPe/ICTaB/IeHbI B Tabmiie 2.




Tabauya 2

KomMneteHIIMM 1 MHAWKATOPbI UX JOCTH)KEHUSI

KOA N HaMMEeHOBdHHe

Kog v HauMeHOBaHMe WH-
[IMKaTopa JOCTUXEeHUs

PesynbTaT 00yueHus Mo JUCLIUTIIH-
He(TI0Ka3aTe/u 0OCBOEHUSI KOMIIeTeH-

KOMITeTeHLIUA Lyi)
KOMIIeTeHLIUU
O6uenpodeccHoHa/IbHbIe KOMIETEeHIIMH
OIIK-1 CriocobeH pe- OIIK-1.1 BeisgBiisieT u 3HaTb OCHOBHbIEe  (PU3NUYECKUX
1aTh 3a/laum npodeccuo- | knaccuduiypyet busnue- | iBIeHUs U uzien; PyHaameHTaTbHbIe
HasbHOU JesTeTbHOCTH CKHe U XMMUYeCKHe NPo- | MOHATUS, 3aKOHbl U TeopUuun
Ha OCHOBE UCTI0J/1b30Ba- 1leCChl, MPOTEKAaloIlle Ha | COBDeMEHHOM U KJIaCCUUeCKOU
HUSI TEOPETUUECKUX U o0beKTe TIpodecCHoOHaMb- | (PU3UKH, a TaKxe MeTO/Ibl
MPaKTUYECKUX OCHOB HOM J1eSITe/IbHOCTH. (h13MUeCKOro ucc/iejoBaHuUs.
eCTeCTBEeHHBIX U TeXHU- Ymets BbISIBJIATH U
YeCKUX HaykK, a Takxe K/1acCU(UITMPOBaTh bu3nueckue
MaTeMaTUuecKoro amnra- TPOLIeCCHI.
pata Bnanets MeTOojaMU
K1accuUKaLuu busnyeckux
TIPOLIeCCOB.

OIIK-1.2 TlpexcraBnsieT
6a3oBble 1151 podeccro-
Ha/IbHOM cepbl hr3rye-
CKUe TIPOL{eCChI U SIB/IeHHUs
B BU/Ie MaTeMaTHUeCKUX
yPaBHEHHUH.

3HaTh MaTeMaTH4eCKyro 3aruch
OCHOBHBIX (PM3MYeCKUX 3aKOHOB U
3aKOHOMEpHOCTeH.

YMeTb POBOUTH 1abOpaTOpHbIe
WCC/IeIOBaHUS ¥ U3MepeHUs C UC-
T10/Ib30BaHNeM COBPEMEHHOW 13Me-
pUTEeTbHOU TeXHUKU;

TIPUMEHSITh TT0/TyUeHHbIe 3HAHUS TIPU
M3yueHuH 00IIeTeXHUYeCKUX JIUC-
L[UTTUH; BBIZIE/ISITh KOHKPeTHOE (hu-
3UYecKoe CoZiep>KaHue B TPUKJIaZ-
HBIX 3aJjauax MpogecCUoHaIbHON
JesITe/TbHOCTH.

BnazieTb OCHOBHBIMU MPUEMAMH CO-

cTaB/ieHUsT (U3NUeCKUX ypaBHe-

HUU.

OIIK-1.3 Pemaer ypaBHe-
HUS$l, OTMChIBAIOIIUe
OCHOBHbIe (hr3UUecKue
TMIPOL{eCChI C IPUMEeHeHUEeM
MeTO/IOB JIMHEMHOM aJre-
Opbl U MaTeMaTU4YeCKOro
aHasm3a.

3HaTh OCHOBHbIE METO/IbI pellleHUs]
MaTeMaTUUeCcKHX 3a7ay;

YMeTh peliate ypaBHeHHs], OITUCHI-
Baroll[ie OCHOBHbIe (hpr3UUecKre
TIPOLIeCCHI.

Bnagets MeTolaMy MpakTH4eCKO-
r'0 MCI0J/Ib30BaHUsI COBPEMEeHHBIX
KOMITBIOTEPOB /17151 00paboTKY WH-
(hopMaLy ¥ OCHOBaMH UMC/IeHHbIX
METO/I0B peLleHUs] UH)KeHEePHBIX 3a-
[iau; MeTo/laMu BefleHUs! (PU3NUecKo-
IO 5KCIIepUMEHTa;




4 COAEPXAHUE JUCIIAITVINHBI

4.1 TemaTHueCKHH TJ1aH JUCIHUIIMHBI

OO0r11ast TPy/J0€MKOCTb JUCLIUTTTMHBI COCTAB/IsIeT 6 3aueTHBIX euHUI], 216 uacoB

Bujpl yue0HOM Harpy3ku u

1756
TPYAOEMKOCTb, Yachl
ig_ HaumMeHoBaHHe TeMBbI Bcero ua- IIpak ﬁJ:a;_
MEL AMCLUTUITUHBI CoB TTex- | THYE- T()p i
ckme | TOP" | CPC
117171 HbIe
3aHA-
pabo-
THS
ThI
1 cemecTp
OO6paboTKa pe3y/bTaTOB W3-
1 | MepeHust pusnUeCKUX Be- 6 2 - 4 -
JIMUMH
®du3nyecKre OCHOBBI K/1aCCHU-
2 | 4ecKou U pesATUBUCTCKON 13 2 - 4 7
MeXaHUKU
3 Craructuueckas ¢hr3uKa 1 9 9 ) 4 3
TepMO/IJMHAMHUKa
4 | Dnekrpuyeckoe 1oje 11 2 - 4 5
[ToCTOSIHHBIN 3/1eKTpHUYeCKUI
5 | tok 11 2 - 4 5
6 | MarautHoe mnose 13 ) - 4 7
7 | DJleKTpoMarsHeTusm 6 2 - 4 -
g | DJIleKTpOMarHuTHOe mose 6 2 - 4 -
9 | MexaHuueckue KosebaHus 6 2 - 4 -
OK3aMeH 27
Beero 108 18 - 36 | 27
2 cemecTp
10 | MexaHnueckue BOJIHBI 11 2 - 4 5
11 OneKTpoMarHUTHbIE Kojieba- 12 ) ) 4 6
HUSsI
12 | DJIeKTpOMarHUTHbIE BOJIHBI 9 2 - 4 3
13 | I'eomeTpuueckas onTuka 6 2 - 4 -




14 | BonHoBas onTHka 6 2 - 4 -
15 | KBaHToBas ¢usmka 6 2 - 4 -
16 O/1eMeHThI E\lJTOMHOI‘/’I ¢bu3uKn 11 ? ) 4 c
Y KBAHTOBOM MeXaHUKHU
17 | PU3MKa aTOMHOIO Ajpa 10 ) - 4 4
[Ipupoja 3mekTponpoBoau-
18 MOCTH 10 2 - 4 4
19 | OK3ameH 27
Bceero 108 18 - 36 | 27
HUtoro 216 36 72 54
4.1.1 JIeKuHOHHbIE 3aHATUA
HaumeHoBa-
Ne HUe TeMbI
Kpartkoe copepxaHue
n/n | AUCHUILIU-
HBI
O6paGoTka N3mepeHue (13H3quc1<nx Be/IMUMH U X BU/DL. Knaccyi(buxaum{
Pe3y/IbTaTOR MOTPeLIHOCTEeMN. O6pa6”0TKa C/Ty4YalHBbIX MOTrpelHoCTer. MeTo/pl
1 J3MepeHys O6pua6OTKI/I v3MepeHuid. AnroputmM o6paboTKH MPAMBIX H3Mepe-
F—— HuM. Anroput™ 06paboTKu KOCBeHHbIX M3MepeHUH. Anroput™m
S 00paboTKM COBMECTHBIX U3MepeHui (00paboTka rpadMKoB).
[IpencraBneHue pe3y/bTaTOB U3MEPEHUS.
KuHemaTnka matepuanbHOM TOUKM. OCHOBHBIE XapaKTepHUCTUKH
dusnueckre | MeXaHWYeCKOro JABWKeHus. [IMHaMMKa MaTepuaibHOU TOUKHU.
OCHOBBI K/1ac- | 3akoHbl HbtoToHa. Pabora. MoiHoCTh. OHeprusi. MexaHUKa
’ CMYEeCKOM U | TBEPAOrO Tela. 3aKOHbl COXPaHEHHs HWMITy/bCa, MOMEHTa
DeNATUBUCT- | UMIyJIbCA U MEXaHW4YeckKou  >Hepruu. [IBwKeHuWe B
CKOW MeXaHU- | HeMHepLMaAbHbIX  CUCTemMax  orcueta. Cuwibl  HHEpLUHU.
KU ['paBUTALIMOHHOE TIOJIE U €ro XapaKTepuCTUKU. MexaHuKa
JKAJKOCTeH Y Ta30B. J/IEMEHThI PeISITUBUCTCKOU MeXaHUKU
CTaTHuCTUUeCKU u TepMOMHaAMUUeCKUH MEeTO/IbI.
o Moneky/nipHO-KUHeTUYeCKass  Teopusl  HJea/lbHbIX  ra3o0B.
Craructuueckue pacripefie/ieHusl. ABnenus repeHoca.
3 Pfﬁ;\?:;;}:;_ TernonpoBoiHOCTE U AupPy3us. Bakyym. BHyTpeHHsIs1 5Heprusi.
MUKa Hauana tepmMogvHamMuku. DHTponus. PeanbHble raspl. da3oBbie
IpeBpallleHus. PeasnbHble JKUJIKOCTH. [ToBepxHOCTHOE
HaTsbkeHHe. CMaumBaHue. TBepble Tesla U UX CBOWCTBA.
OneKTpruYecKre 3apsi/ibl U UX CBOMCTBA. DJIeKTpUUECKOe ToJie U
DeKTpIve- ero HanpsbkeHHOCTb. Teopema Octporpagckoro-I'aycca. [Toten-
4 ckoe noste | W1 S/IEKTPUUECKOrO 071, [TpoBOAHUKY U AU3/IEKTPUKU B
3/1IeKTPpUUeCKOM noJie. CerHeT03/1IeKTPUKU. JNIeKTPOEMKOCTb.
KoHeHcaTopbl. DHeprus 3/1eKTpUYecKoro Iovis.
ONeKTpUYeCKUi TOK U ero XapaKTepUCTUKU. DIeKTPOABIKYILast
[TocTosiHHBIN | cua U HampsbkeHWe. 3akoH OMa [y yvyacTKa  LIeru.
5 y/ieKTpude- | DJIeKTpUYeCcKoe COMpoTHB/ieHHe. PaboTa W MOIIHOCTb TOKa.
CKMI TOK 3akoH [IxoyJis-JleHria. 3akoH OMa [i/11 HEOZHOPOJHOIO y4yacTKa
tenu. [TpaBuna Kupxroda.
6 MaruutHoe | MarHuTHOe MoJjie U ero XapakTepucTHKu. 3akoH buo-CaBapa-




Jlartaca. 3akoH Awmriepa. /IBryKeHHWe 3apspKeHHBIX YacCTHL] B

nose MarHUuTHOM mojie. O¢pdekT Xomna. 3aKOH TMOJHOTO TOKa M €ro
TIPUMEHEeHHe [i71s1 pacyueTa MoJieu.
SneKTpoMar- OneKTpoMarHuTHasi UHAYKUMA. CaMOMHAYKLMS. B3a1/1uMHa;1

7 HETIHEM WHAYKUUS. DHEeprusi MarHUTHOTO TMoJisl. MarHuTHble CBOWMCTBA

Bell|eCTBa.

8 JsiekTpomar- | BuxpeBoe ssiekTpruueckoe mnoJsie. TOK cMmeleHrs. Y paBHeHUs
HUTHOe 1oJsie | MakcBesia B MHTerpanbHou U quddepeHiranpHoM popmax.
Mexanuue- | ['apMoHHUecKue KojebaHUs U UX XapaKTepucTUKU. Crio)KeHue

9 | ckue Koneba- | rapMOHMUECKUX Kosebanuii. buenus. ®uryp Jluccaxy. 3aryxaro-

HUsl 1ye KonebaHusi. BeiHyXeHHbIe KosiebaHust. Pe3oHaHC.

10 Mexanuue- | MexaHuueckue BOJIHbL. BosiHOBOe ypaBHeHue. CTosiure BOJIHBIL.
ckue BosiHbl | OddekT [Tonsepa. YibTpa3ByK U MHGPa3BYK.

Onektpomar- | KosebarenmpHbIil KOHTYP. [lepeMeHHbIN 3/1eKTprUUecKuii TokK. Ka-

11 | HUTHBIE KOJle- | TyLIKa UHAYKTHBHOCTU U KOHZIEHCATOP B L{elI [IepeMeHHOro To-

Oanus Ka. [TosiHas 1jenb nepeMeHHOro TOKa.
DJieKTpoMmar-
12 | murHbre B [TpuHLMnN M0/lyueHUs. 3/IeKTPOMAr HUTHBIX BOJH. YpaBHeHue 3/M
HEL BO/THbI. CBOMCTBA 3/1eKTPOMAarHUTHBIX BOJIH.
3aKOHbI FeOMeTPUUECKOM ONTHKU. DJIEMEHTbI OITUYECKUX CH-
['eomeTrpuue-

13 cxast onmuka | CTEM: AbGepparun onTHUecKUx cucteM. OnTHUecKye IprUOOopHI.

doTomeTpruyeCcKre BeJIMUUHbI U UX e/IMHULIbI.

14 BonHoBass | . UInTepdepenuus cBeta. Judpakuus cBeta. ['omorpadus. Juc-

OITHKA niepcus cBeta. Ilosisipusanus ceeTa.

TemnioBoe HU3/yuyeHre; ero XapakTepUCTHUKU U 3aKOHbI. PopMyia
[Tnanka. Ontuyeckast nupometpusi. DoTo31eKTpUUecKril 3¢-

KBanToBas o o

15 F— (exT. YpaBHeHue DUHIITelHa [/ BHelIHero ¢oto3ddekra. -

ekt KomntoHa. [laByieHue cBeta. KopmycKy/isipHO-BOJIHOBOM
NELEY

S7eMEHTHL Teopust atToMa Boziopoza 1o bopy. DyiemMeHTbI KBAHTOBOU Mexa-

ATOMHO (- HUKU. COOTHOLHEHE/IH Heorpe/ie/ieHHOCTH. BosiHOBasi QyHKIMS U

ee CTaTUCTUYeCKUM cMbIc/l. YpaBHeHWe LlpenvHrepa. TyHHesnb-

16 | 3uUKU U KBaH- o o
ToBoii Mexa- | TP 3¢ pexT. JneMeHTbl COBpeMeHHOW (M3MKK aToMOB. KBaHTO-

I Bble urcra. PeHTreHOBCKUe crieKTpbl. ONTUUeCKHe KBaHTOBbIE
reHepaTopskl.
Prsika CTpyKTypa g/pa. DHeprus CBs3u siipa. AxepHble cuibl. Pagroak-

17 aToMHoro | TABHOE M3JTyUeHHe U ero BU/bI. 3aKoH Pa/iMOAKTHBHOIO pacraja.

szpa MeTogp! perucrpauyu Pa/HOaKTUBHBIX U3/TyUeHuH. LernHas pe-
akuus feneHus. TepmosiiepHbIi CUHTe3.
[Tpupona OneKTpOHHAas Teopus MPOBOAUMOCTH MeTaslnoB. TOK B BaKyyMme.

18 | snektponpo- | Tok B razax. [11a3ma. DneMeHTbl 30HHOM TEOPHUH NTPOBOJIUMOCTH.
BoguMocTu | ITonynipoBogHUKU. TpaH3UCTOD.

4.1.2 IlpakTHuecKue 3aHATHUS

He npepycMmoTpeHs!.

4.1.3 JIabopaTopHbIe 3aHATHSI




Ne /T

HaumeHoBaHue
TeMbI JUCIMIITHHBI

Kpatkoe copepxanue

OO6paboTKa pe3y/bTaToOB

1. I3mepeHue yze/IbHOrO COIPOTUBIIEHUS METa/l/INYeCKOro

e

1 r3MepeHust hr3nUecKux
MPOBO/JHHUKA.
BEJIMUMH.
1.ITpoBepka OCHOBHOT'O 3aKOHA JAMHAMUWKM JBWXKeHus1. Ma-
Ha ATByza
2. ITpoBepka 3aKOHa JJUHAMUKU BpalllaTeTbHOTO JBUXKe-
dusnueckue OCHOBbI | HUS. MasTHuk O6epbeka.
2 | knaccuueckou u penatu- | 3. IIpoBepka 3akoHa COXpaHeHUs MOMeHTa uMIyJibca. W3-
BUCTCKOUW MeXaHUKU MepeHHe CKOPOCTHU TTy/IH 0a/l/TMCTUUeCKUM MasiTHUKOM.
4. I3yuyeHue 3aKOHA COXPaHeHUs SHepruy C IMOMOLLbI0 Ma-
ATHUKa MakcBesiia
5. Onpegenenrie moaysist FOHra metoziom mu3ruba.
3 Cratuctuueckas ¢usuka | 1. VIamepeHue y/ieTbHOTO COMPOTUBJIEHHUSI MeTa/l/TMUeCKO-
Y TepMO/JIMHAMUKa r'0 NPOBO/IHUKA
4 OnekTpuueckoe mosie | 1. MisyueHue TOKa B BaKyyMme.
2. V3MmepeHue yzieIbHOTO 3apsijia 3/1eKTPOHa
5 [TocTtosiHHBIN 371eKTpU- | 1. MI3yueHue TOKa B BaKyyMe.
YeCKU TOK 2. UW3MmepeHue yzieqIbHOTO 3apsifia 3/1eKTPOHA
1. I3yyeHre MarHUTHBIX CBOMCTB (heppOMarHeTHUKOB.
6 MaruuTtHoe noJie
3.MI3mepeHre MarHUTHOrO I0J1s1 COJIEHOMZA
7 OJIeKTpPOMarHeTu3m 1./i3yueHue siB/ileHUs1 B3aUMHOM UHAYKLMH.
OJIEKTPOMAarH1THOe T10- .
8 1./3yueHue siBjileHUs B3aUMHON UHAYKLUU.




MexaHuueckue Koieba-

1.Mi3MepeHMe yCKOPEHHs CUIbI TSDKECTH C TIOMOILI[BI0 000-

9 st POTHOTO MasTHHUKA
2. MareMaThueCKui ¥ pu3nueCcKUil MasiTHUKU.
1.0mnpesiesieHrie CKOPOCTU 3BYKa B BO3/yXe U TBEPIBIX Te-

10 MexaHuuecKrie BOJIHbI PeA P y Ay PA
nax
1./i3yueHue 3/1eKTpUUeCKUX MPOLIECCOB B MPOCTBIX JTUHEM-

11 O/IeKTPOMAarHUTHbIE KO- | HBIX LielsiX [IepeMeHHOr0 TOKa.

nebanust 2.V3yyeHue BbIHYX/IeHHbIX KosiebaHuii. Pe3oHaHC.

3./3yueHue 3aTyxarolKx KoneOaHUM.
1.M3yueHne BBIHYX/JEHHBIX KOsilebaHmid. Pe3oHaHC.

1 OJIEKTPOMAarHUTHbIE

BOJIHBI
1.0mpesienieHre (POKYCHOTO pacCTOSIHUS TOJI0XKUTETbHON
I'eomeTprueckasi onTHU-
13 JIUH3BL.
Ka

2. MopenipoBaHue MUKPOCKOIIA.
1. IudpakijoHHas pelieTkKa
2. WlcciepoBanue NoJisipu30BaHHOrO CBeTa

14 BonHoBas ontuka
3. «Kosbra HeroToHa»

15 KBaHTOBas pusvka 1. I3yuenue BHelHero ¢hoTos3ddekra

DreMeHTbl aTOMHOM ¢u-
16 | 3UKM U KBaHTOBOM Mexa- | 1.M3yueHre TOKa B BaKyyMme
HUKU
17 | ®usuka atomHoro sigpa | 1. Cuéruuk ['eiirepa
[Ipupopga snexTponpo-
18 PHPOA porp 1.PenakcariioHHbIe KOieOaHMs

BO/JJMMOCTH




4.14 CamocrosTe/nbHasA padoTa cTy/jeHTa

HaumMmeHoBaHue
TeMbI JUCIMILTHHBI

Bup CPC

OO6paboTka pe3y/IbTaToB
V3MepeHust PU3NUeCcKux
BeJIMYVH.

[ToAroToBKa K BBIOJTHEHHIO JTaD0PaTOPHBIX paboT u
odopmiieHre oTueTa

dusnyeckre 0CHOBbI
KJ/IaCCUUYEeCKOU U PeJIATH-
BUCTCKON MeXaHUKU

[ToaroTOBKA K BBIMO/IHEHHIO J1TaO0paTOPHBIX PaboT U
odopm/ieHre OTUeTa

Craructuueckas ¢pu3mka
Y TepMOJHAMHUKa

BrIrnosiHeHWe JoMalliHel KOHTPOIbHOUM PaboThI

OJIeKTpUYecKoe roJje

[ToAroTOBKA K BBIMO/HEHHIO J1Tab0paTOPHBIX PaboT U
o(opMsieHre oTueTa

[TocTosIHHBIN 3/1€KTPU-
YeCKUM TOK

[ToAroTOBKA K BBIMO/HEHHIO J1Tab0paTOPHBIX PaboT U
odopMsieHre oTueTa

MarsautHoe 1osie

. [ToAroToBKa K BBITIOJTHEHHIO 1a00paTOPHBIX paboT U
oopMsieHre oTueTa

OJIeKTpPOMarHeTu3m

[ToAroTOBKA K BBIMO/IHEHHIO J1Tab0paTOPHBIX PaboT U
odopmsieHre OTUeTa.

OJIEKTPOMAarHMTHOe T10-
ne

. [ToAroTOBKA K BBIMO/IHEHHIO J1TaO0paTOPHBIX PabOT U
odopMsieHHe oTueTa

MexaHuueckue Kojeba-
HUS

[ToAroTOBKA K BBIMO/IHEHHIO J1Tab0paTOPHBIX PaboT U
odopmsieHre oTueTa




HO,ZLFOTOBKa K BBITTIO/JIHEHHUIO na6opaToprlx pa60T %1

10 MexaHuyeckyie BOHbI
odopmiieHre oTueTa
11 OneKTpoMarHuTHbIe KO- | IToAAr0TOBKA K BBITIOIHEHUIO 1ab0paTOPHBIX PaboT U
nebanus oQopmieHHe oTUeTa
OJIEKTPOMAarHUTHbIe
12 BOJHLL [ToAroToBKa K BBITIOJIHEHHIO Ta00paTOPHBIX paboT 1
odopmieHre oTueTa
13 I'eomeTprueckasi onTu- | IToAroToBKa K BBIMIOHEHUIO 1ab0paTOPHBIX paboT U
Ka odopmieHre oTyeTa
[ToaroToBKa K BBIOTHEHHIO J1a00pPaTOPHBIX paboT U
14 BonHoBas ontuka odopmieHre oTueTa
15 KBaHToBas gusuka BrirosiHeHWe ZoMalliHel KOHTPOJIbHOM paboThI
OneMeHTbl aTOMHOU (u-
16 | 3UKM ¥ KBaHTOBOU MeXa- | BeInosHeHNe foMalliHei KOHTPOIbHOW paboThI
HUKU
17 | ®wusmka aToMHOrO sifipa | BeinmosHeHe foMalHei KOHTPOIbHOW paboThI
18 [Tpupopa snekTporipo- | IloAroToBKa K BBIMOTHEHHIO 1ab0paTOPHBIX paboT U

BOJMMOCTHU

odopmieHHe oTueTa

4.1.5 VInTepakTuBHbIE (hOPMBI 3aHATHI

3aHATHUS B MHTEPAKTUBHOM (popMe He MpeZlyCMOTPeHbl yueOHBIM TJITAaHOM

4.2 YuebHO-MeToJuuecKoe ¥ MH(POpMaIMOHHOE o0ecreueHne JUCIUITHHBI

4.2.1 JIuteparypa

1. ®wusuka : cnoBapb-cripaBouHuK / E. C. [TnaTyHos, B. A. Camosnetos, C. E. Bypasoi,
C. C. IpomkwuH ; oz pepakiueit H. M. KokeBHrkoBa. — CaHKT-ITeTepOypr : CaHKT-
[MeTepOyprckuii mosmMTexHUUeCKUi yHUBepcuteT [letpa Benmkoro, 2014. — 798 c. —
ISBN 978-5-7422-4217-8. — TekcT : snekTpoHHbIH // LlndpoBoii obpa3oBaTebHbIHN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/43981.html (mara



obpamenust: 28.08.2023). — PexxuM focTyTIa: [/1s1 aBTOPU3UP. 110/Ib30BaTe e

2. Hukepos, B. A. ®u3uka: coBpeMeHHbIH Kypc : yueOHuK / B. A. Hukepos. — 4-e u3g. —
Mockga : JauikoB u K°, 2019. — 452 c. : un. — URL: https://biblioclub.ru/index.php?
page=book&id=573262 (mara obpammenus: 28.08.2023). — ISBN 978-5-394-03392-6. —
Pe>xuM focTyna: [j1s1 aBTOPU3MP. Mo/b30BaTesiel.- TeKCT : 5/1eKTPOHHBIN.

3. Muxaiinos, B. K. ®u3uka : yue6Hoe nocobue / B. K. MuxaiinoB. — Mockga : Mo-
CKOBCKWM IOCy/lapCTBEHHbIN CTPOUTe/bHbIN yHUBepcuTeT, DbC ACB, 2013. — 120 c.
— ISBN 978-5-7264-0679-4. — TekcT : 3/eKTpoHHbIH // LludpoBoii obpa3oBaTesib-
Hbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/23753.html
(mata obparenust: 28.08.2023). — PexkuM frocTyma: [jis aBTOPU3UP. MMOJIb30BaTe el

4. Jleryta, C. H. ®usuka : yuebHoe mocobue / C. H. Jleryta, A. A. Uakak. — OpeHOypr :
OpeHOyprckuii rocygapctBeHHbid yaupepcutet, ObC ACB, 2016. — 307 c. — ISBN
978-5-7410-1575-9. — TekcT : 37eKTpoHHbIH // LIndpoBoit obpa3oBaTenbHbIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/78852.html (gaTa 06-
pawenust: 28.08.2023). — Pexxum focTyna: A1 aBTOpU3NP. N10/Ib30BaTesen

5. CremnaHoBa, B. A. ®u3uka : 1a00paTOPHBIN MPAKTUKYM C KOMITBEOTEPHBIMU MO/I€JISIMH
/ B. A. CtenanoBa ; nof, pegakiueli 1. E. KanyTkun. — Mockga : V3parenbckuii [Jom
MUCucC, 2010. — 128 c. — Tekcrt : 3nekTpoHHbIH // LIndpoBoit o6pa3oBaTenbHbIH
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/56596.html (nara
obpamenust: 28.08.2023). — PexxuM f10cTyTIa: [/11 aBTOPU3UP. 110/Ib30BaTe el

6. Tpodumona, T. Y. Kypc ¢usuku : yuebHOe mocobue /it MHKeHepHO-TeXHUYeCKHX
crieLjuaIbHOCTEH BhICIINX yueOHbIX 3aBefiennii / T. V1. Tpodumosa. - 13-e u3z., crep. -
Mockga : Akagemus, 2007. - 557, [1] c. : un. - ISBN 5-7695-3662-4. - TekcT (BU3y-
a/lbHBIN) : HeMOCPeICTBeHHBIM.

4.2.2CoBpeMeHHbIe NTPodeccoHa/IbHbIE 0a3bl AAHHBIX U HH()OPMaIHOHHbIE
CIpaBOYHbIE CUCTEMbI

4.2.3HopMaTHBHBbIe JOKYMEHTbI

4.2 AVHTepHeT-pecypchl U APyrue 3/1eKTPOHHbIe HH(OPMallMOHHbIE HCTOUHUKH

HanmeHoBaHMe MHTEPHET—PECYPCOB U 3JIEKTPOHHBIX I/IH(I)OpMaL[I/IOHHbIX HCTOYHHMKOB

Lindposoii obpa3zoBaresnsHbIi pecypc IPRsmart : 371eKTpoHHO-0MO/IMOTEUHAsT CUCTeMa : CalT /
OO0 Kowmmnanus «Au Ilu 3Op Megua». — CapatoB, [2010-]. - URL:
http://www.iprbookshop.ru/ (mata obpamjerus: 28.08.2023). — Pexxum AocTyTia: /sl aBTOPU3.
nosib3oBaresield. — TeKCT : 371eKTPOHHBIM.

YHUBepcHUTeTCKasi OMO/IMOTeKa OHJIAMH : 3/1eKTPOHHO-0MbmoTeuHas cuctema / OO0 «/lu-
pekT-Megua». — Mockea, [2010-]. — URL: https:/biblioclub.ru/ (zmata o6paieHusi:
28.08.2023). — Pexxum pocTtyna: Ajig aBTOPU3. MOJIb30BaTesneil. — TeKCT : 371IeKTPOHHBIN.

O6pa3oBarenbHas atgopma FOpaiit / OOO «3neKTpoHHOe H3[aTe/bcTBO FOpait». — —
Mockga, 2020 — . — URL: https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-
3DD636CCCEIF (maTa obparjenus: 28.08.2023). — PexkuM fiocTyma: /i1 aBTOPH3. MOJIb30Ba-
Tesneld. — TeKCT : 5/IeKTPOHHBIN.



https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-3DD636CCCE1F
https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-3DD636CCCE1F
https://biblioclub.ru/

4.3 ®opMblI U cojiep)KaHHe TeKyled U MPOMe)KyTOYHOM aTTecTaluy Mo AUCIUILIN-
He

s ouleHKH cOPMUPOBAHHOCTH KOMITeTeHLIUM pa3pabaThiBalOTCsl OLIEHOYHbIE Cpeji-
CTBa M0 AUCLIUTI/IMHE.

dopma U cofepkaHue TeKyllleld U MPOMeXyTOYHOM aTTeCcTaljuy Mo AUCLIUIIMHE pac-
KpbIBaeTcsi B POH/Ie OL|eHOUHBIX CPe/ICTB, KOTOPHBIN SIB/II€TCS OT/|eIbHBIM I0KYMEHTOM.

OrieHOYHBIE Cpe/iCTBa MO AUCLIUIIMHE COZeprKaT:

- MaTepuaJIbl [jis TeKyIlero KOHTPOJIsS OLeHKW 3HaHWM 10 JUCLUIIVHE;

- MaTepuaJibl Zjis IPOMEeXXYTOYHOT'0 KOHTPOJISI OLIeHKH 3HaHWUM T0 AUCLIUTIIVHE;

- KpUTEepUU OLleHUBaHUS;

- IIKaJIbl OLIeHUBaHUSI.

BOITPOCHI K 3K3AMEHY (1 cemectp)

1. ®usnueckre 0CHOBBI K/IaCCHUECKOH U peJIHTI/IBI/ICTCKOﬁ MeXaHUKH.
1.YTo Ha3bIBaeTCs yrjI0BOM CKOPOCTHIO? YI/IOBBIM yCKOpeHueM? Kak orpezensieTcst ux
Hamnpas/eHue?
2.B uem 3ak/touaeTCst IPUHLUI aJIUTUBHOCTU 1eACTBUS CUIT?
3.Kak Haiity paboTy repeMeHHOM CUTbI?
4.KakoBa CB$13b MeX/ly CUJIOW Y TTIOTeHLUaIbHOW SHEepPruen?
5.UT0 Takoe MOMEHT UHEPLMHU TeJla U KaK OH OTpeJensieTcs?
6.YTo Takoe MOMEHT UMITyJIbCa TBEPZAOro Tesna. Kak onpezesseTcs ero BejiMuvHa U
Harmpas/eHue?
7.YTo Takoe cuibl MHepLMKU? YeM OHU OT/IMYAKOTCS OT CWJI, JeUCTBYIOLIMX B MHEPLIUA/Ib-
HBIX CHCTeMax oTcuera’?
8.Kax B I10TOKe »KUJKOCTH U3MepUTh CTaTUYeCKoe U I0JIHOe [jaBjieHue?
9.Uto xapakTepu3syeT unic/io PeliHosbca?
10.I1pu KaKOM CKOpPOCTH ABW)KEHHUs PeJIATUBUCTCKOE COKpallleHHe [JIMHBI [IBIKYILerocs
Tejia CoCTaBUT 25%7?

Pa3zgen 2. CraTucTnueckas (pu3MKa U TepMOAMHAMHUKA.

11.KakoB (pu3nueckuii CMbIC/ MOCTOsSIHHON ABorazipo? Yucna Jlommuzara?

12.Kak omnpeziensieTcst Haubosiee BepOsiTHAasi CKOPOCTD JIBVDKEHHST YaCTHI]?

13.Kak u3MeHUTCs1 CpefiHsIst [yIiHa CBOOOAHOTO rpobera MOJIeKy/1 C yBellMueHreM JiaBjie-
HUA?

14.Kak oripezienisieTcsi 0011jee YKC/I0 CTerieHel CBOOO/bI ABMXKEHUS MOJIEKY/TbI?

15.Yemy paBHa paboTa U300apHOT0 pacIIMpeHust MOJIs UeabHOTO Ta3a NPy HarpeBaHUU
HalK?

16.Kak u3MeHHUTCs TeMIiepaTypa rasa npH ero ainadaTnueckom CoKaThu?

17.[atiTe cTaTUCTUUECKOE TOJKOBaHUE SHTPOIHH.

18.KakoB KpUTepui pas3/MuHbIX arperaTHbIX COCTOSIHUM BelllecTBa?

19.KakoBa cyTb 3ddekTa [Ixoyns-TomcoHa?

20.0T yero 3aBUCHUT BbICOTa MOJHATUS CMaYUBarOLLel XKUAKOCTU B Kalluisipe?

Pa3pen 3. dnekTpuuyeckoe mosie
21.Yto Takoe noTok Bektopa E? Enununa ero B CU?
22.B ueM 3ak/irouaeTcsi pu3nuecKuii CMbIC TeopeMsl ["'aycca /iJisi 3/71eKTpuUecKoro moJis B



BaKyyme?
23.KakoBa CBsI3b MeX/ly HalpsyKeHHOCTBIO Y TTOTeHLjUaioM?.
24.BpiBeiiTe CBSI3b MEXAY AU3IEKTPUUECKON BOCIIPUMMUMBOCTBIO BellleCTBa U IIPOHULIA-
e€MOCTBIO Cpefibl?
25.B ueM oT/IMuMe CerHeTO3/1eKTPUKOB OT AUDJIEKTPUKOB?
26.Kak omnpezieuTh eMKOCTb OaTapey mapasiiesibHO CoeIMHeHHbIX KOH/IeHCAaTOPOB ?
Pa3pen 4. ITocTOSIHHBIN 3/1IEKTPUUYECKUH TOK
27.Ha3oBUTe yC10BUsi BOSHUKHOBEHUS Y CyLlleCTBOBAHUS 3JIEKTPUUECKOr0 TOKa?
28.B uem 3aksrouaeTcsi GU3NUECKUIN CMBIC/ 3/IEKTPO/IBIDKYILel cuibl? HanpsokeHuns?
29.B ueM 3aK/royaeTcs siBjieHue CBepXIpOBOAUMOCTU?
30. BeiBesiuTe 3akoHbl OMa u I>koyns-JleHLja B UHTerpaabHoM ¢popme?
31. Kak ¢popmynupyrotcs npasuna Kupxroga?
Paszpen 5. DjieKTpoMaraeTusm
32. YTo Ha3bIBalOT UHYKLIMel MarHUTHOT'O TIOJIS?
33. O6bsicHuTe pu3nuecKnii cMbICT 3akoHa bro-Caapa-Jlamnaca ?
34. Kak Oyger ABUraThCs 3apsbKeHHast uaCTULia , BJeTarollasi B 0JHOPOJHOe MarHUTHOe
riosie rog, yriiom 60 K BekTopy B?
35. UTO Takoe yCKOpPUTE/U 3apsyKeHHbIX YaCTUL]?
36.B uem 3aksmtouaercst 3gpdexT Xonna?
37. Kakasi Teopema /J0Ka3bIBaeT BUXPEBOW XapaKTep MarHUTHOTO TOJISA?
38. B uem 3ak/rouaeTcs siBIeHHe 3JIeKTPOMarHUTHOW UHAYKLINA?
39. CopmynupyiiTe npaBuso JleHiia /151 onpe/ie/ieHus1 HalipaBaeHUs1 MHAYKIL[MOHHOTO
TOKa?
40. ITokaxkute, uTo 3aKOH Papajess ecTb Cjie/ICTBUE 3aKOHA COXPaHeHHsI SHePTUU?
41. Korga 3./].C. caMoMHAYKLUH OOJbIIIe - TIPY 3aMbIKAHUH WA Pa3MbIKaHUH LIeTIH
TIOCTOSIHHOT'O TOKAa?
42. Yto Takoe AuaMarHeTUKU? rapaMarHeTuku?
43. Kakyto TeMriepaTypy AJis (peppomMarHeTvika Ha3bIBalOT TOUKOM Kropu?
44. B uem (pu3nuUeCKUil CMbIC] ypaBHeHUM MakcBesnia?

BOITPOCBHI K 3K3AMEHY (2 cemectp)

. [laliTe onpeziesieHUst aMIUIUTY /b, (pa3bl, UaCTOTHI, LIUKIMUECKOW YaCTOThI KOsieOaHusl.
46. Yro Takoe 6uenus? Yemy paBHa uactoTa OveHHiA?.
47. Kak no Buzy ¢uryp Jluccaxxy MOXXHO OIpefie/iuTh OTHOLLIEHHe YacCTOT CK/a/bIBae-
MBIX KOie0aHMiA?
48. Uto Takoe jorapuMAUeCKUii leKpeMeHT 3aTyXaHusI?
49. OT yero 3aBUCUT aMIUIUTY/a BBIHYK/[€HHBIX KOeOaHuii?
50. UTo Ha3bIBaeTCsl peaKTUBHBIM COTMPOTUBJ/IEHUEM?
51. Kak BbIUUC/IUTE MOIJHOCTb, BbIJe/IIeMYI0 B L{el1 [IepeMeHHOr0 ToKa?
52. Yrto Takoe BosHOBOe unc/10? das3oBas ¥ rpynmnosasi CKOPOCTU?
54. Yto Takoe 3¢ dexT Jomnnepa?
55. UTO MOXKeT C/Ty>KUTb UCTOUHUKOM 3/IEKTPOMAarHUTHBIX BOJIH?

Paspen 7. I'eomerpuyeckasi 1 BOJIHOBasA ONTHA
56. ChopMynupyiiTe ¥ MOSICHUTE OCHOBHbIE 3aKOHBI ONTUKU?
57. Ilpu KakoM yCI0BUH Hab/r0/jaeTcst TI0JTHOe OTpakeHue?
58. B uem 3akntouaercs npuHuun @epma?
59. Kak ocy1mecTsisieTcsi ToCTpoeHre n300pa)keHuii 1pejMeTOB B JIMH3aX?
60. CpopMynupyiiTe ycjioBMe MakKCMUMyMa U MUHMMYMa B UHTep(epeHLIMOHHOW KapTH-
He?
61. UTo Takoe 1oJsiockl paBHOM TOJILIWHBI U paBHOTO Hak/IoHA? ['/le OHU J1I0KaIn30BaHbI?
62. B ueM 3aK/r04aeTcs CyThb [POCBET/IeHUsS ONITUKU?
63. B uem 3ak/t04aeTCsi NPUHLIUM 1eCTBUSI 30HHBIX TIJIAaCTUHOK?



64. Ilouemy AvdpakLMOHHAs PeIlIeTKa pa3/araeT Oesblii CBeT B CIIeKTP?
65. OT uero 3aBUCUT pa3pelliaroliasi ClocOOHOCTh 0ObeKTHBA?
66. Uem oT/iMuaeTcss HOpMasIbHas AUCIIePCUs OT aHOMasIbHOM?
67. Uem 3ameyaTesieH yroa bprocrepa?
Pa3pen 8. KBanroBasn ¢usuka
68. B uem 3aksrouaeTcst pU3NUYECKU CMbIC/ yHUBepcaabHOW (yHKIMK Kupxroda?
69. Kak c momormpio ypaBHeHUsT DWHIITeHHa 00bsCHUTE 1 1 2 3aKOHBI (hoTo3hdexTa?
70. B uem oT/iMuMe xapakTepa B3auMO/IelCTBUS (POTOHA U 3/1eKTPOHA Npu (oTo3dPek-
Te u 3¢pexTe KomnroHa ?
Pa3pen 9. DsiemeHTHI aTOMHOU (PU3UKHU U KBAHTOBOM MeXaHUKHU
71. Pa3bsicauTe cMbic ocTynaToB bopa. Kak ¢ nx momotpro 00bsicCHsIeTCSI TMHeHYa-
TBIM CIIEKTP aToMma?
72. Kakue OCHOBHBIE BBIBO/bI MOXKHO CZle/IaTh Ha OCHOBaHUY ONbITOB PpanHka u ['ep-
ma?
73. ATOM BOJOpOZA HAXOAUTCS B COCTOSIHUU C N=5. CKOJIBKO JIMHUU COZEPKUT ero
CIEKTP U3/1yueHus1?
74. Kak ucxo/ist U3 COOTHOLIEHUSI HEOTIPe/[e/IeHHOCTer 00BSICHUTh Ha/TMuKe eCTeCTBeH-
HOW LLIMPYHBI CIIeKTpaabHOM JTUHUAN?
75. UTo ompefensieT KBaZpaT MOZY/Isl BOTHOBOW (DyHKLUH ?
76. Kakumu cBoiCTBaMy MHUKPOUYACTUL] 00YCIOB/IeH TYHHe/IbHbIN 3 dekT?
77. Kakue KBaHTOBbIE UKC/ia UMeeT BHELIHUM (Ba/leHTHbBIW) 37IEKTPOH B OCHOBHOM CO-
CTOSIHUY aTOMa HaTpusi?
Pa3pen 10. ®usuka aToMHOro siipa
78. AToMmHOe si/ipo cocTaBuiv U3 N cBOOOJHBIX HYK/IOHOB (Macca Ka)kJjoro HyK/IoHa
paBHa m). UeMy paBHBI Macca M yZesbHasl SHeprusi CBsI3U 3TOro sjpa?
79. Ilo KaKkOMy 3aKOHY U3MEHSIETCS] CO BpeMeHeM aKTHBHOCTb HYK/IUZA?
80. B uem cyTb 3¢pchektra MeccHayapa? KakoBbl ero BO3MOXKHbIE TIDUMEHEHHS?
Paspgen 11. ITpupopa 371eKTpONpoBOUMOCTH
81. O6BsicHUTE BOJIBT-aMITEPHYIO XapaKTePUCTUKY [/IsI BAKYYMHOTO [IMOZA
82. K KkakoMy THIly ra30BOro pa3psija OTHOCUTCSI MOJIHUS?
83. IlpuBeuTe OCHOBHBIE CBOMCTBA I/1a3Mbl. KaKOBBI BO3SMOXHOCTH €e IPUMeHeHuUs?
84. Uem oT/IMUaroTCs 110 30HHOU TeOpUH TOJTYyTPOBOJHUKU U JU3/IEKTPUKU?
85. [NosicHuTe pr3ruecKue MpoLeCChl, MPOMCXOMLIMe B P-N Ilepexo/e.

I[IpumepHbIe KpUTEPUHU OLeHUBAHHS Pe3y/IbTAaTOB OCBOEHUA JUCLHUIUIUHBI MPHU
MPOBe/JeHUH MPOMEe)KYTOYHOM aTTeCTaLuH:

HopMmpbl o1leHKM 3HaHM TIPe/TIo/IaratoT YUET UHUBUIYaTbHBIX 0COOEHHOCTeH 00yya-
foruxcs, auddepeHIMpoOBaHHBIA MOAX0 K 00yUeHHIo, IMPpOBepKe 3HAaHWM, YMeHUH, YPOBHS
(hopMUpOBaHUSI KOMITeTEHI[HH.

B yCTHBIX ¥ MUCbMEHHBIX OTBeTaX OOYUaroIMXCs Ha 9K3aMeHe YUUTHIBAIOTCS: TTyOu-
Ha 3HaHWH, BJlajieHUe HeOOXOJUMBIMU YMEHUSIMU (B 00beMe MPOrpaMMbl), JIOTUYHOCTD U3J10-
JKeHHUSI MaTepu/ia, BK/IOUas 00001eHNs, BbIBO/BI, COO/IOIeHHe HOPM JIMTepaTypHOU peuw,
B/Ia/leHHe HaBbIKAMU W TIPHEMaMH BBITIOJTHEHUSI TPAKTHUUECKUX 3aJlaHUM, TO/TBEP)KIEeHHe
C/leJIaHHBIX TPU pellleHNH TIPaKTUUYeCKUX 3a/]JaHUi BbIBOJOB COOTBETCTBYIOIMMUA HOPMAaTHB-
HBIMU JIOKyMEHTaMH, TIPaBUIBHOCTb pacueTa ToKa3aTesiel, TOJHOTa U TPaBUIbHOCTb pac-
KPBITBIX TIPOLIeIyP U JeHCTBUM.

**[[puMepHasa IIKa/ia OLEHMBAaHHUA OTBETOB 00yYalIerocs NMpU IPOBeJeHUH
NMPOMEXYTOUYHON aTTeCTaly Mo JUCHMIUVIHHE (3K3aMeH)

O1leHKa «OT/JIMYHO» - OTBET Ha BOMPOC OwWieTa TMOJIHBIA M TIPaBWIBHBINA, JAaHBI T1pa-
BUJIbHbIE OTBETHI Ha BCe JIOTIOJTHUTE TbHbIe BOMPOCHL. V3/10)keHre MaTepyasa Ipyu OTBeTax Ha
BOIPOC MOCTPOEHO TPAMOTHO, B OTpeZie/IeHHOMN JIOTMYeCcKoU mocsiesioBatesisHOCTH. OOyydatro-



UIACS TIOKa3bIBaeT BjaZleHre BCEMU WHAMKATOpaMM [OCTYKeHHs KOMIeTeHLMA JUCLIUILIN-
HBL

O1leHKa «XOpOIIO» - OTBET Ha BOIPOC Ousera IMOJHBIM M MPaBWIbHBIN, /aHbI I1pa-
BUJIbHbIE OTBETHI HE Ha BCe [IOTIOJTHUTE/IbHbIE BOMPOCHI. M3/10)keHre MaTeprasa Ipy OTBeTax
Ha BOIPOC MOCTPOEHO IPaMOTHO, B OMpe/ie/IeHHOM JIOTMuecKo Moc/ie/j0BaTelbHOCTH, OJHAKO
BO3HUKAIOT OLUIMOKY MPU WHTepPNpUTaLUY pe3ysibTaTta. OOyyJaroluiics roKasbiBaeT BiafieHre
VH/IMKaTOpaMH [OCTM)KEeHUS] KOMITeTeHL[UI JUCLIUTI/INHBIL.

O1LleHKa «y/{0BJIETBOPHTE/IBLHO» - OTBET Ha BOTIPOC OusieTa HEIoJHbBIN U C CePbE&3HBI-
MU olnbkamu. V3no)keHre Marepuana MpU OTBeTax Ha BOMPOC He OTJIMYaeTCs JIOTMYHO-
CTBbIO, BO3HUKAIOT OLIMOKHM TIPH MHTEPIIPUTALMY M3/1araeMoro Mateprasna. O0yJaromuiics mo-
Ka3blBaeT YaCTUYHOE BJafleHHe WH/AWKATOpPaMU JOCTYKEHUs] KOMITeTeHL[UM JAUCLITIIUHBI.

Or1leHKa «Hey/i0B/IeTBOPHUTETbLHO» - 00yUaroIniics He OTBeuaeT Ha BOTIPOCHI OueTa
WU [IoTTyCKaeT rpyOble, CyllleCTBeHHbIe OIIMOKY IpU OTBeTax, He JeMOHCTpUpyeT BiafieHust
VH/IMKaTOpaMM [JOCTM)KeHUs] KOMITeTeHLIMH 110 JUCLIUIIIHE.

5 YCJIOBUSA OCBOEHUA N PEAJIM3AIINNA JUCLIUTI/IMHBI
5.1 MeTognueckre peKOMeH/ ALy CTy/JeHTaM 110 U3yYeHUI0 JUCLUIIIMHbI

MucuunHa u3ydaetcs Ha 1 Kypce B COOTBETCTBHH C BBIIAHHBIM 3a/]JaHUEM U MeTOZMU-
YeCKMMHM yKa3aHUSIMU. VI3ydyeHue AUCIMITIMHBI 3aBePIIaeTCsl SK3aMeHOM.

B TeueHue Kypca CTYJEeHThI OCYIIeCTB/ISIOT yueOHble AeHCTBUS Ha JIEKIIMOHHBIX U Ja-
OOpaTOpHBIX 3aHATHSIX, PEIIAOT MPAKTUYECKHe 3a/jauM 110 YKa3aHUIO TIperiofiaBaTelisi, yCBau-
BalOT ¥ MOBTOPSIIOT OCHOBHBIE TIOHATHS. XapaKTep U KOJIMYeCTBO 33/iay, pellaeMbIX Ha 1abo-
PaTOPHBIX 3aHSTUSX, OTIPEIENISIOTCS TIperoiaBaTesieM, BelyluM 3aHsaTus. KoHTposb 3ddex-
THBHOCTU CaMOCTOSITe/TbHOW pabOThI CTY/IEHTOB OCYILECTBIISETCS MyTeM IMPOBEPKH PeIleHus
UMM yueOHBIX 3aZlaHUM Y TPAaKTUYEeCKUX 3a7iay, BBITIOJHEHUsS JOMAIHWX 3a/laHuM, TIpefy-
CMOTPEHHBIX [IJIfl CAMOCTOSITe/TbHOM OTPAOOTKY C /labHEUIINM TPYTITIIOBBIM 00CY K/IeHHEM.

[peniofaBaHyie ¥ U3ydyeHue y4eOHOU JAMCLUIIMHBI OCYILECTB/ISIETCS B BH/E JIEKIMOH-
HBIX U J1aOOPaTOPHBIX 3aHATHH, IPYIIOBBIX U WHAWUBUIYATbHBIX (OPM pPabOThI, CAMOCTOSI-
TeJIbHOM paboThl CTY/IeHTOB. B KauecTBe KOHTPOJIbHO-Pa3BUBAIOIUX (POPM HCIIO/IB3YHOTCS
JIOMAILTHHe 3a/IaHVsl, TPYTIIOBOe 00Cy KIeHHe.

MeTo/juuecKie peKOMEeH/AALUH 110 MO/Jr0TOBKe CTY/IEHTOB K J1a00paToOpHbIM 3aHsI-
THSAM.

Jlnist iyuiniero yCBOeHUsI U 3aKpeIUIeHHst MaTepuasa o JaHHOW AUCIUIUIMHE CTYJeHTaM
HeoOXO0ZMMO HayuuThCsl paboTaTh ¢ 00s13aTeNIbHOU U [IOTIOJTHATE/TBHOM TuTepaTypoi. M3yye-
HUe AUCLUITUIMHBI TIPe/INOoJiaraeT OTC/Ie)XUBaHKe MyOIMKalyii B MePUOUUECKUX U3JaHUAX U
paboty c Internet.

ITpu MoATrOTOBKe K 71aD0PAaTOPHBIM 3aHSTHSIM CTYAEHTbHI JO/DKHBI U3YUHUTh PEKOMEH/IO-
BaHHYIO JINTEPATyPy, OTBETUTh HA BOTIPOCHI U BBITIOJTHUTH BCE 3aZIaHUsI /ISl CAMOCTOSITETbHOM
pabotel. Ocoboe BHUMaHUE C/IeyeT y/IeUTh OCMbICJIEHHIO HOBBIX TIOHSATUH. [Ipy MOArOTOB-
Ke 1e1ecoo0pa3HO Ha OCHOBe W3YYeHHsl DPEKOMEHOBAHHOW JIMTepaTypbl BBIKMCATh B
KOHTEKCT OCHOBHBIE KaTerOPUU U TIOHSTHUS TI0 Y4eOHOU AUCIUITIUHE, TIOATOTOBUTE Pa3BepHY -
ThI€ T/IaHBI OTBETOB U KPAaTKO€e COZlepKaHKe BBITIOTHEeHHBIX 3a/JaH1H.

MeToguuecKre peKOMeH/ AU CTYAeHTaM 0 OpPraHU3al[iyi CaMOCTOSTe TbHOU
PabdoTHI 10 M3yYEeHHIO INTePATyPHBIX HCTOYHUKOB.

ITpy opraHM3aLiK CaMOCTOSITeTIbHOM paboThl, c/ieyeT 06paTUTh 0coboe BHUMaHHe Ha
PerysipHOCTb U3y4YeHHs] OCHOBHOU M [IOTIOJTHUTE/TBHOM JIUTepaTyphl. B nepros u3yueHus -
TepaTypHBIX UCTOUHUKOB HEOOXO/IUMO TaK >Ke BEeCTH KOHCIIEKT. B ciiyuae 3aTpyjHeHUI Heo0-
XO/IMMO 00paTUTHCS K TIPETIo/iaBaTeTio 3a Pa3bsiCHEHHUSIMHU.

MeTojuuecKre peKOMeH/AAI|H 110 M0/JF0TOBKe A0MAIIHUX 3a/|[aHHi.



HNomarHre 3afaHusi — ogHa U3 (OPM CaMOCTOSTeIbHON PabOThl CTYJEHTOB, CIIOCO0-
CTBYIOLIasi yriyOsieHUIo 3HaHWM, BbIDAOOTKe YCTOMUYMBBIX HAaBBIKOB CaMOCTOsITe/IbHOW pabo-
ThL.

B KauecTBe TpH3HAKOB /[IOMAallHUX PabOT CTy/e€HTOB BbIZIEJISIFOT: BLICOKYHO CTerleHb
CaMOCTOSATE/ILHOCTH; YMeHHe JIOTUYeCcKd oOpabaThiBaTh MaTepuas; yMeHHe CaMOCTOSITeNbHO
CpaBHUBAaTb, COTIOCTAB/ISATE U 0000111aTh MaTepuas; yMeHHe KjiacCU(ULMPOBaTh MaTepyas 1o
TeM WM UHbIM MPU3HaKaM; YMeHHe BbICKa3bIBaThb CBOE OTHOLIEHME K OMKChIBAeMbIM SIBJIEHU -
SIM ¥ COOBITHSIM; YMeHHe JJaBaTb COOCTBEHHYHO OLIeHKY KaKou-11bo paboTsI U fip.

MeToanueckue peKOMeHAALUH CTYJAeHTaM 110 MOAT0TOBKe K 3K3aMeHY.

[Ipy mofroroBke K 5K3aMeHy cienyeT pykKoBogcTBoBaTbCs PIIJ] «®Dusuka». CryzeHT
JI0OJDKEeH UMeThb B BU/ly, UTO HEKOTOpbIe BOIPOCHI, UMEOLL{1ecs B [IPOrpamMMe 1 BK/IHOUeHHbIe B
JK3aMeHallMOHHbIe TpeOOoBaHUsl, BLIHOCSITCS Ha CAMOCTOSITe/TbHOe U3ydeHue.

Ha sK3ameHe CTyZieHT [O/DKeH I0Ka3aTh 3HaHWe COZep)KaHusi rpejgmeTa, TepPMHUHOJIO-
'Y, yMeHue CBOOOJHO orieprpoBath eto. CTyJeHT TakxKe [JOJDKeH ToKa3aTb 3HaHHUs yueOHbIX
1ocoOuii pa3HbIX JIeT, YMeHWe UX aHHOTUPOBaTbh, 3HAKOMCTBO C MaTepyasaMHi HOBEMIIINX HC-
cnepoBaHui. IIpy MoAroToBKe K OTBETY Ha 5K3aMeHe CTYZ[EeHTy paspelleHO I0/1b30BaThCs
nporpamMmoii mo Kypcy. Eciu cTyJeHT npu oTBeTe Ha BOMPOCHI 3aTPYy/IHSETCS C CaMOCTOS-
TeJIbHBIM M3/I0)KeHHWeM MaTepualia, Meflaror UMeeT TpaBo 3a/jaTh eMy psiJ BOIIPOCOB, CTUMY -
JUPYIOLUX CTY/IEHTOB K MOJHOMY BbICKa3bIBaHHIO I10 [JAHHOM TeMe, B C/lyuae, eC/id OTBETbI
Ha 3TU BOIIPOCHI UCUEPITHIBAIOT TeMY, OLIeHKAa 3a OTBeT He CHW)KaeTcsi. MOHOIoruyeckue Bbi-
CKa3bIBaHMSI CTY/I€HTOB JIO/DKHBI COOTBETCTBOBATh CYTH BOTIPOCA, OBITH JIOTHUECKH BBICTPOEH-
HBbIMH, /I0Ka3aTe/IbHO pacKpbIBaTh OTHOILIEHHE OTBeYarolero K 1u3jaraeMoi npobsieme, BbisiB-
JISITh JIMYHYIO TOUKY 3PeHMs] Ha MCIMO/Ib30BaHUe TeX W/ MHbBIX I10/I0KeHUM TeopeTHyecKoro
Kypca B IMpakTHuecKoi pabore.

[TpoMe)xyTouHast aTTecTaryisi MOXKeT OBbITh BbICTaB/IeHA CTYZEHTY I10 pe3y/bTaTaM Te-
KyLlel aTTecTaliuu U (UIK) 1o pe3ynbTaTtaM (efepaabHOro uHTepHeT TectupoBanus (OII10,
VIHTePHeT TPeHaXkephbl).

5.2 Opra"u3aiusi CaMOCTOATE/TbHOM PadoThI CTYAEHTA M0 JUCLUILIMHE

[laHHas AUCLMIIMHA SIBJISIETCSI KYPCOM eCTeCTBeHHO Hay4YHOM HarpaB/eHHOCTH. [103To-
My TIpH ee TIOJTOTOBKe TpeOyeTcsi BMeCTUTh MakCUMyM yueOHOro MaTepHajia B MUHHUMYM
BpeMeHH, COPMHUPOBAB TPH 3TOM Y CTYZEHTOB HeOOXOMMbIe TeOpeTHUeCKre 3HaHUs, TIpaK-
THUUECKHe YMeHUsI U HaBbIKU /IS U3yUeHUsl OYAyIUX eCTeCTBeHHBIX [UCLUIUINH, CBSI3aHHBIX
C OCBOEHHEM CTPOUTE/TbHOM CreljMaJlbHOCTH.

Ob6yuenue B BY3e npezro/araet Hanuurie He0OX0UMOT0 00bEéMa BpeMeHU, OTBe/IEH-
HOTO [T CAMOCTOSITe/IbHOM paboThl oOyuaromuxcsi. st 3¢ ¢heKTUBHOTO OCBOEHMS AWCIIH-
rHbI «Pr31Ka» HeoOXOAMMO ONTUMaIbHEIM 00pa30M OpPraHHW30BaTh 3TO BPeMsI.

Tak kak obyueHHe — 3TO, B IEPBYIO OUepe/ib, TPY/, YMCTBEHHBIH, CTy/JeHTaM CTOUT yUH-
TBIBaTh AMHAMUKY paboTOCIIoCOOHOCTH B reprof, pabounx LIUK/IOB:

- iepBble 15-20 MUHYT — repuo/; BpabaTbIBa@MOCTH, PAOOTOCITIOCOOHOCTb HEBBICOKAST;

- cnexyroiye 1-2 yaca — Mepyoz ONTUMaTbHOM paboTOCIIOCOOHOCTH;

- cneaytromye 1-2 yaca — Mepuo/, MOJTHOM KOMIIeHCALMU YTOMJIeHUsT — paboTocrocob-
HOCTb HECKOJIbKO CHV)KAeTCs, HO OCTaéTCsl yCTOUUMBOM;

- cnepyromye 1-2 yaca — nmepyo/| HeyCTOHUMBOW paboTOCIIOCOOHOCTH;

- Jlanee HACTYTIaeT Mepro/| IPOrPeCCUBHOTO CHIKEHHUsI paboTOCOCOOHOCTH U TIPOJYK-
TUBHOCTH TPY/a;

- yepe3 orpeZie/IEHHOEe BPeMsi, B C/Iy4ae YBJIeUYEHHOCTH TPY/IOM, MOXKeT HaCTYITUTh TPO-
1[eCC KOHEUHOTO TIPOpbIBa (BTOPOTO [IbIXaHUsl), KOTAa paboToCriocOOHOCTh CHOBA TMOBBIIIAET-
csl.



B cooTBeTCTBUM C 3THM, HEOOXOAMMO TIAHMPOBATh HArpy3Ky C/IeAYIOIUM 0Opa3oM:
HauMHaTh C HECJIO)KHBIX, MHTEPEeCHBIX 3a/laHuH, 3aTeM MepexouTh K CaMbIM CJIOKHBIM, HEHH -
TepeCHBIM, /jajiee TIOCTeTIeHHO YMeHBIIIaTh CJIOXKHOCTh 3a/jaHnid. Ha KoHer| paboThI >kenaTesib-
HO OCTaBJ/ISIThb CaMble JIETKKe U B TO K€ BpeMsi UHTepeCHbIe 3a/IaHusl.

B nieprio; yMCTBeHHOTO Tpy/ja HEOOXOAMMO peryarpoBaTh CBOKO YMCTBEHHYIO paboTo-
CNIOCOOHOCTH U MO/JIePXKUBATh €€ Ha JJOCTaTOYHO BbICOKOM ypoBHe. OCHOBHBIMU Cpe/iCTBaMHU
TIOBBILIEHHS ¥ TIO/IZiep>KaHust paboToCIoCOOHOCTH SBMSIOTCS: 1) MPOrHo3upoBaHue (hr3noso-
rMUecKuxX M (U3NUecKrUX pe3epBOB OpraHW3Ma; 2) KOHTPOJIb 3a COCTOsiHMeM (hyHKIM opra-
HU3Ma U COCTOSTHUEM paboTocriocoOHOCTH; 3) parjMoHa/TbLHBINA PEXXUM TPyJa U OT/AbIxa (Tpa-
BUJIbHOE pacripejiesieHre Oro/pKeTa BpeMeHHU, yepe/joBaHre (PU3MUeCcKoro U YMCTBEHHOTO TPy -
[ia, YUéT MHIVBUYaAIbHON MMePUOJUKN OMOPHUTMOB, OTBeZieHHe BPeMeHM Ha COH He MeHee 8
YacoB B CYTKU U Tp.); 4) aKTUBHBIN OTJBIX; 5) paljMOHa/bHOe MUTaHue; 6) CUCTeMaTUUHOCTh
Y TIOC/Ie/I0BaTe/IbHOCTh B paboTe; 7) TpeABapUTe/IbHOE TVIAHWPOBAHKE W CTPOTHM TOPSIZIOK
rpu eé BBITIOJIHEHUU; 8) TMpaBU/IbHAs OpraHu3auusi Tpyza; 9) GsaronpusitHble CaHUTapHO-
TUrMieHuYecKre ¥ CTeTHUeCcKre YC/I0BUsI paboThI.

CamocTosiTesibHasi paboTa CTyJjeHTa NPy U3yueHUr AUCLUIUTUHBI «PU3UKa» COCTOUT B:
1) yrny6sieHHOM M3yueHHUH BOMPOCOB TEOPETHUECKOM YaCTH JUCLUIUIMHEL 2) TOATOTOBKE K
MMMCbMEHHOMY OTIPOCY, 00CY>K/JeHUsSIM Ha MPaKTUUeCKUX 3aHATUSX; 3) BBITIOJTHEHHWH IOMalll-
HUX 3a/laHul; 4) MOArOTOBKE K 9K3aMeHY I10 JUCLIUIIIVHE.

B yuebHoMm miporiecce BeifesieHo 2 Buzia CPC: 1) ayguTopHasi; 2) BHeayJUTOpHasl.

AyautopHasi caMmocTosiTesbHast paboTa 1o AucturuiiHe «Pu3MKa» BBITIOHSETCS Ha J1a-
OopaTOpHBIX 3aHSATHUSIX M0/ PYKOBO/ICTBOM TIperiojaBaTeisi U 0 ero 3a/laHuto /I/Is1 3aKperiie-
HUS U yTIy0/ieHnsl TeOpeTHYeCKHUX 3HaHUM. .

BHeayuTopHasi caMocTosiTe/TbHast paboTa BBITIO/THSETCS CTYJeHTOM T10 3a/JaHUIO TIpe-
rofiaBareisi, HO 6e3 ero HermoCpe/ICTBEHHOTO YYaCTHSI.

Bugamu 3aziaHuii /17151 BHeayJUTOPHOM CaMOCTOSITeTbHOM paboThl CTy/IeHTa BLICTYTIAIOT:

@ 0151 08/1a0eHust 3HaHUsMu: 1) ureHure TekcTa (yueOHMKa, T€PBOMCTOYHUKA, [JOTIOTHU-
TeJIbHOW JIUTepaTypbl); COCTaB/eHHe TJlaHa TeKCTa; 2) KOHCIeKTUpOBaHWe TeKCTa; 3) BbI-
MTUCKU 13 TeKCTa; 4) paboTta co C/IoBapsiMK M CIIPABOUHHUKAMH; 5) yueOHO-HCCIe[oBaTe/TbCKast
paborta; 6) ucrosb30BaHNe KOMITbIOTEPHOM TeXHWKU U VIHTepHeTa U Jip.

® 0151 3aKpensieHUs1 U cucmemamu3ayuu 3HaHutl: 1) oBTopHast paborta Haz, yueOHbIM
MaTepuasioM (37IeKTPOHHOTO yueOHMKa, MTepBOUCTOYHUKA, [JOTIOTHUTE/ILHOW JIUTepaTyphbl); 2)
COCTaBJ/IeHUe T/IaHa M Te31UCOB OTBeTa Ha BOMPOCHI IPOMEXXYTOYHOI'O KOHTPOJIS;

® 015 (popmupoeaHusi ymeHutll u Haeblkog: 1) pellleHHe pacueTHbIX (TIpodecCHoHasTb-
HbIX) 3a/lay; 2) MOATrOTOBKA K OIMpOCy.

Memooduueckue pekomeHOayuu no camocmosime/ibHOMy U3y4eHuio 60NpPocoe mem
Kypca:

® HeoOXOAMMO TIPOYUTATh JIUTepaTypHble MCTOUHUKH, MPOaHa/M3MPOBaTh KauecTBO U
TIOJTHOTY M3/10)KeHHsI MaTepHaJia 1o U3y4yaeMbIM BOIPOCaM B JIMTepaTyPHbIX UCTOUHUKAX;

® OTBETUTh Ha KOHTPOJIbHBIE BOTIPOCHI;

® peKOMEeH/IyeTcsl JaTb COOCTBeHHbIE KOMMEHTapHH TI03UIMK aBTOPa(0B) TUTepaTypHO-
ro UCTOYHKMKA, COTJIacke WM Hecoryiacue C aBTopoM(aMu), apryMeHTal[ii0 CBOeil HMHTepIipe-
TaLUu;

® KOHTPOJIb 3@ BHeay/JUTOPHOM CaMOCTOSITe/TbHOM paboTOM OCYIL[eCTB/IsSIeTCS Ha TpakK-
TUUECKHX 3aHATUSIX, UHUBUYa/IbHbIX U TPYIIOBBIX KOHCY/IbTALUsIX, 3all{UTe KOHTPOJIbHON
paboThI , 3aueTe U IK3aMeHe.

[lpu mpenbsiBieHMH BUJOB 33/laHMA Ha BHEAYAWTOPHYIO CaMOCTOSITeNIbHYHO paboTy
TiperiojiaBaTesieM TPOBOAMTCS WHCTPYKTaXK 0 BBIMOJIHEHUIO 3a/laHUM, KOTOPBIA BKJIHOYAeT
1|e/ib 3a[jaHuUs, er0 COZiep’KaHue, CPOKHM BBITIOJTHEHUs, OPUEeHTHPOBOYHBIM 00BEM paboTHI,
OCHOBHbIe TpeOOBaHUSI K pe3y/jbTaTaM paboThbl, KpUTePUU OLleHKH. BO Bpemsi BBLITIOSTHEHUsT
CTy/leHTaMH BHeayJAWTOPHOM CaMOCTOSITeNIbHOW PabOoThI IperoiaBaTesib MOXKeT TPOBOJUTD
1pyu He0OX0IUMOCTH KOHCYJ/IbTALIMK 3a CUET 0b11iero 6ro/ykeTa BpeMeHHU.



CamocrosiTenbHasi paboTa MOKET OCYILeCTB/SATHCS MHAWBUAYATBHO WK TPYIIIIaMH CTY-
JIeHTOB, B 3aBUCUMOCTHU OT 11eJi¥, 00bEMa, KOHKPETHOW TeMAaTHKU CaMOCTOSITe/IbHON PaboThl,
YPOBHSI CJIOXKHOCTH, YPOBHSI YMEHHH CTYZIeHTOB

Kputepun OIleHKH pe3y/ibTaTOB BHEAYAUTOPHOM CaMOCTOSITe/TbHOUW PabOThI CTy/eHTa
3aBUCAT OT (POPMBI CAMOCTOSATE/TBHOM PaboTh! ¥ 0TpaXKkaroTcsi B @POC AMCLUIIMHEL

Kaxapiii oOyuvatorruiicsi obecrieueH WHAUBU/YaTbHbIM HEOrPaHUYEHHBIM JIOCTYTIOM K
3/IEKTPOHHO-OMO/TMOTEeUHBIM CUCTeMaM (3/IEKTPOHHBIM OMOIMOTeKaM) W 3/IEKTPOHHOW WH-
¢bopMmaloHHO-00pa3oBaTenbHOM cpefie YHUBepcHTeTa. [loCTYI OCYIeCTB/ISIeTCS] U3 UUTalb-
HBIX 3a/10B OMO/MOTEKH, OCHAIIIEHHBIX 000pYy/0BaHHBIMUA pabOUYMMH MeCTaMH, U3 KOMITbIO-
TepPHBIX K/IaCCOB.

5.3 Oco0eHHOCTH NpenojaBaHusl AUCIHUILTHHBI

B 11e/151X MaKCHMaJIbHOT'O yCBOEHUSI JUCLIMTIIMHBI UCTIONB3YIOTCS CIeIyIOIIe TeXHOI0-
vy 00yUeHwUs:
® ekyus - yueOHOe 3aHsITHe, COCTaBJISIIOLL[ee OCHOBY TeOPeTHUeCKOro 00ydeHus U jjaroliee
CUCTeMaTH3UPOBaHHbIe OCHOBBI HAayUHBbIX 3HAHWUW M0 AWCLUIUIMHE, PACKpbIBalolee CO-
CTOSTHMe U TIepCTIeKTUBbI Pa3BUTHsI COOTBETCTBYIOIIe 00/1laCTh HayKu U TeXHUKH, KOH-
L[eHTPUPYHOIllee BHUMaHHe O0YJaroI[UXCs Ha Haubojiee CIOXKHBIX, Y3/I0OBBIX BOIPOCAX,
CTUMYJIUpYIOIllee WX TI03HaBaTe/IbHYI JIeATelIbHOCTh U CIIOCoOCTBYyoIIee (HopMUpOBa-
HUIO TBOPUYECKOTO MBbIII/IEHUSI.

® jabopamopHoe 3aHsMue - COBMeCTHasl JiesiTe/IbHOCTb CTYJEHTOB B TDYIINe T0J PyKO-
BO/ICTBOM TIpeIio/iaBaTe/isi, HarpaB/ieHHasl Ha pellieHre o0IIeld 3aZiauu MmyTeM TBOPUYECKOTO
CJIO’KeHUsI pe3yJIbTaTOB UHJUBH/Iya/lbHOW PabOThl UleHOB KOMaH/[bl C JleJieHreM TI0THO-
MOUHMI ¥ OTBETCTBEHHOCTH

® KoHmMpo/abHas paboma - 3afiaHve, KOTOpoe TpebyeT OT CTyZeHTa BOCIIPOW3BeJieHUsl U/
i 00paboOTKU To/yueHHON paHee nHMopMau B Gopme, ompeziesisieMOl Tpero/iaBa-
TesieM, U TpeOyrolleil UeTKOro MCIO/Ib30BaHKSI HODMAaTUBHBIX JOKYMEHTOB.
[MpernoaBanue AUCLUMTUTMHBT «PH3KKa» Oa3vpyeTcs Ha COUeTAHUM KTaCCUIeCKUX Y MHHOBA-

LMOHHBIX MEeTO/I0B 00yueHusi ¥ B3aUMOYBs3aHbI C 3a/iauel [oJrOTOBKK U BOCITUTaHUSI COBPeMeH-

HBIX MH)KeHepPOB Pa3/IMUHbIX Npoduieli MoAroToBKY.

[pu ripoBeieHHY ayUTOPHBIX 3aHSITUM CO CTYZeHTaMU UCIIOJIb3yeTCsl 00bsICHUTeTbHO-
WJUTIOCTPUPOBAHHBIN METO/], C 3/IeMeHTaMH MPO0JIEMHOTO U3/I0’KeHHs yueOHOUM nHbopMalyn
(MOHONIOTHMYEeCKOH, AUa/IOrUueCKOU UM IBPUCTUYECKOMN ).

[py mpoBeJieHNH JIEKLMOHHBIX 3aHSATUM WCTIO/b3yeTCsl KaK KIaCCUUeCKUid MeTo[ UTeHUs
JIEKLMOHHOTO KypCa, Tpe/Ioararoiiyii Kak yCTHOe U3/I0)KeHue TiperiofiaBaresieM yuebHOro ma-
Tepuasa, KOTOPbIM BOCIIPUHMMAETCSI CTy/IeHTaMHu Ha C/IyX W 3aruchiBaeTcsi (KOHCIIeKTUPYeTCsT)
HMMU B TeTPaJy, WM Ha TUIaHIIIeTax, Tak 1 MTHHOBALIMOHHbIE MeTO/bI UTeHusl JIeKLH, B T.U. OCHO-
BaHHble Ha MPMMEHEHUM HOBEMIIINX TeXHOJOTHM ([UCTAaHLIMOHHOe MPOeKTUPOBAHUe, «IeKIUs-
[IVarior», «pob/ieMHble JIEKL|UW» ), B UTOre KOTOPbIX yYallliecsi OB/aZleBatoT 3HAHUSIMHU, YMeHUsI-
MU, HaBbIKaMH TIPeJIMETHOM /esATelbHOCTH M Pa3BUBAOT CBOW JIMYHOCTHbIE KayeCTBa, B T.U. U
CrocoOHOCTH K CaMO00YYeHHUHO.

He3aBucumo ot opmbl 00yueHHs1 OCHOBHas 11eJ1b 00yueHus - popMUpoBaHre (PrU3HUUecKo-
r'0 MBIIIJIEHUsT HA OCHOBE aKTUBHOT'O TTO/TyUeHUsl 3HaHUM CTY/IeHTaMH, Kak BO BpeMsi yueOHbIX 3a-
HSITWH, TaK U B pe3yJibTaTe CaMOCTOSITe/IbHOM paboThI. ['1aBHOe - TpyBUTHE NTPO(eCcCHoHaTBHOTO
vHTepeca U (OpMUPOBaHKe HAaBBIKOB (PU3HUeCKUX 000CHOBAHHM.

O6s13aTeTbHBIM YCJIOBHEM OCBOEHUS CTYAEHTOM yueOHOT0O MaTepHasia AUCIUITAHBI SB-
JISIeTCsl WCTIONb30BaHHe UM WH(OPMALIMOHHBIX TEXHOJIOTHM, T.e. MCIIOJIb30BaHUe UM 3jIeK-
TPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB (37IEKTPOHHBIE yueOHbIe TIOCOOUS, pa3MelleHHbIe BO
BHYTpeHHel 1 BHeIIIHel CeTsX) TIPY MIOATOTOBKeE K JIEKLIMSM U MPAKTUYECKUM 3aHSATHSIM.

[TpoBesieHre BCeX BUJOB 3aHATHU (JIEKLIMOHHBbIE, TIPAKTUUYEeCKWUe, J1abopaTopHbIE U
T.Jl.) TIPY TIpPero/ilaBaHuU JUCLIUIIIMHLI, TIPOBe/leHre KOHCY/IbTalWi, IPOMe)KyTOUHasi U TeKy -



ad aTTeCTalysda BO3MOXXKHA C IIPUMEHEHHsA 3JIEKTPOHHOI'O O6yI—IEHI/IH N OWCTAHIIMOHHBIX 00-
Ppa30BaTe/IbHBIX TeXHOJIOTHM,

5.4 MarepuaibHO-TeXHUYECKoe ofecrieyeHUue AUCHUILTHHBI

JleKIjiOHHBbIE 3aHATHUA:
- KOMIUIEKT 3JIEKTPOHHBIX Mpe3eHTaLUi/CaiuioB, CONPOBOKAIOIIUX JIEKLUIO;

- ayputopusa (B 3gaHum VD®), ocHalleHHas Mpe3eHTAalUWOHHOW TeXHUKOM (TIPOeKTop,
9KpaH, KOMITbIOTeP/HOYTOYK, 3ByKOYCH/IMBAIOILIasl armaparypa 1 T.7.);

- Tabnuipl, rpaduueckasi HGopMalus, peaibHble 00pa3sLibl PU3NUeCKUX YCTPOWUCTB U T.[.

JlabopaTopHbIie padoThI:

- naboparopust ¢pu3uky (B 31aHuu MIDP), ocHaleHHasi He0OX0AUMbIM 1abopaTOpHEIM 0060-
pyZioBaHUEM (aHAIUTUUECKHE W TEXHUUECKHE BeChl, CIeKTPOOTOMETPHI, 1ab0paTopHbIe CTO-
JbI, pa3IMYHble UCTOYHUKM MTUTaHUs, Jla3epHble UCTOYHHKHU W3/Iy4eHUs: U 7p.). Jlaboparop-
Hble pabOTHI IPOBOASATCS Ha KOMILIEKTax 1ab0paTopHOTro 000pyA0BaHMSI:

- «Pu3nueckre OCHOBBLI MEXaHUKU»
«ONeKTPUUECTBO U MarHeTU3M»
«BosHOBBIe TIpOLieCcChI»

«CBeT»

Jlabopatopust ¢usuku (B 3ganun MOD), ocHallleHHasl Criel{ia/bHbIMU JeMOHCTPALMOHHBIMU
1 MHGOPMAIIMOHHBIMM MaTepuaiamMu (TabJuIbl, PUCYHKH, rpadUKH, T/IaKaThl, MAKeThl, fe-
MOHCTpUpYIoIIue $hu3ndecKre poLecchbl, UX 3aKOHOMEPHOCTH U T.[.;

- 1abyioHBl 0TUETOB, MeTo/MYecKasi U yuebHasi uTepaTypa 1Mo jsabopaTopHeIM paboTam U
rpe/ijlaraéMbIM TeCTaMm;

[TepeueHb JIUI[EH3UOHHOTO ¥ CBOOOIHO PACIIPOCTPaHSIEMOr0 MPOrPaMMHOT0 00ecrieueHusi, B
TOM UMCJIe OTeUeCTBEHHOIO NTPOM3BO/CTBA:
1. Microsoft Windows 7 Professional, 8 Pro, 8.1 Pro, 10 Pro
2. Microsoft Office Professional Plus 2007, 2010, 2013, 2016.
Cocras npoayKra:
Microsoft Word, Microsoft Excel, Microsoft PowerPoint, Microsoft Outlook, Microsoft
Publisher, Microsoft Access, Microsoft OneNote, Microsoft InfoPath.
3. AHTHUBUpYCHOe TporpaMMHoro obecreueHue Kaspersky Security. OTeuecTBeHHOE
I10.
4. Adobe Reader. CBobozaHO pacripoctpansiemoe I10.
5. ApxuBarop 7-zip. CBo6ogHo pacripoctpansiemoe [10.

[Ipu opranu3anyy 3aHATUN, TeKyLled U [IPOMe)XXyTOYHOW aTTeCTalliy C IpUMeHeHreM
3/IEKTPOHHOTO 00yueHUsI M [JUCTaHLMOHHBIX 0Opa3oBaTe/bHbIX TeXHOJIOTMH MCIIO/Ib3YIOTCS
pa3yIMuHbIe 31eKTPOHHBIE 00pa30BaTe/IbHbIe PeCYPChI M OHJIAH CEPBUCHL.

5.5. MeTtoanueckoe obecrieueHre 00pa3oBaTe/ILHOTO MPoLiecca /ISt 00yJeHHs
HWHBAJ/IU/I0B U JIMI] C OTPAaHUYEHHBIMHU BO3MO)KHOCTSIMH 3/{0POBbS

YcioBust opraHM3aliiyd M cojiep)kaHve oOyueHUsi U KOHTPOJsi 3HAaHWM WHBaIU/OB U
obyuaromyxcst ¢ OB3 Mo AUCLUIUIMHE OTpeeNsiFOTCS MPOrPaMMOi JUCLIUTIIMHBI, a[jalTHPO-
BaHHOM NpY HeOOX0JUMOCTH [Jisi 00yueHUsT yKa3aHHbIX 00yUaroIuxcs.

Opranu3anyst o0yJyeHusi, TEKYILed U MPOMEXYTOUHOMN aTTecTal[iyl CTYZEeHTOB-UHBAIU-
ZoB U ctyaeHToB ¢ OB3 ocyimecTBsieTcsi ¢ yueToM 0cobeHHOCTeM MCuX0pU3nueckoro pa3Bu-
THSI, UHAUBUYaTbHBIX BO3MOXXHOCTEH U COCTOSTHHS 3/[0POBbSI TAKUX 00yUarOIIMXCsl.



Wcxons 3 ncuxor3nyeckoro pasBUTHSL U COCTOSIHUSA 3/J0POBbs CTYJJ€HTOB-UHBAa/IN/|0B
u crygeHToB ¢ OB3, opraHv3yroTcs 3aHSTHSI COBMECTHO C IPYTMMH 00yYaroIUMUCS B 00LIUX
TpyINax, UCIO/b3ysl COLMaIbHO-aKTHUBHbIE U pedieKCHBHBIE MeToAbl 00yueHHsi CO3[aHUS
KOM(OPTHOT0 TICUXOJIOTMUeCKOr0 KJiMMaTa B CTY[eHUeCKOM Ipymre Ui, IPU COOTBETCTBYIO-
I11eM 3asiBJIeHHUH TaKoro 00yuaroierocsi, Mo WHAWBHU/YaIbHOW MTPOrpaMMe, KOTOpasi SIBISIeTCS
MOJU(PULIMPOBaHHBIM BapUaHTOM OCHOBHOM paboyeli mporpaMMmbl AUCLUIUIMHBL. [Ipy 3TOM
coZiep>kaHre MporpaMMbl JUCLIMIIIMHBI He HM3MeHsieTcs. VI3MeHsItoTCs, Kak MpaBuiio, (pOpMel
o0yueHUst ¥ KOHTDPOJIsI 3HaHUM, 00pa3oBaTe/ibHbIe TEXHOJIOTUN U JUIaKTHUYeCKIe MaTepUaJIbl.

OOyueHue CTy/€eHTOB-UHBATHIOB U CTyeHTOB ¢ OB3 Takke MOXKET OCYIIeCTBJISIThCS
VH/JUBUYanbHO W/WIW C IPUMEHeHVEeM IUCTaHL[MOHHBIX TeXHOIOTUM.

JucTaHipioHHOe 00yJeHHe obecrieurBaeT BO3MOXKHOCT KOMMYHHKALMNA C TIpero/jaBa-
TeJsieM, a Tak >Ke C APYruMU 00yuaeMbIMH ITOCPeCTBOM, UTO CIIOCOOCTBYET CIJIOUeHUIO TPYTI-
ITbl, HarpaB/isieT y4eOHYIO TPYIITY Ha COBMECTHYIO paboTy, o0CyK/ieHne, IPUHSTHE TPYIIo-
BOT'O peLleHus.

B yuebGHOM Tmiporiecce [ijisi TIOBBIIIIEHUsT YPOBHSI BOCTIDUSITUS M TIepepab0TKH yueOHOM
VMH(pOpMaLMY CTYZeHTOB-MHBAIW/0B U CTyZeHTOB ¢ OB3 npumeHstoTCss My/IbTUMeJMHbIE U
CreL[aIM3UpPOBaHHble TeXHUYeCKHe Cpe/iCTBAa TpHeMa-repefaur yuyeOHOM uH(oOpManyu B
JIOCTYTIHBIX (popMax [jisi CTY/IeHTOB C pa3/IMYHbIMU HapyILIeHUsIMU, 00ecrieyrBaeTCsi BBIMYCK
a/llbTePHATUBHBIX ()OPMATOB TMEYaTHBIX MaTepyasioB (KPYMHbIM LIPUQT), 37eKTPOHHBIX 00-
pa3oBaTesibHBIX pecypcoB B ¢opMax, aJaiTUPOBAHHBIX K OrpaHUUeHUsIM 3/10pPOBbsi 00yyJaro-
IIMXCs1, HaNn4re HeoOX0[UMOT0 MaTepUaTbHO-TEXHUYECKOTO OCHAII[eHHSI.

[Top6op u pa3paboTka yueOHbIX MaTepHasoB IPOM3BOJUTCS MperojaBaTesieM C y4eToM
TOTO, YTOOBI CTY/IEHTBI C HapYIIEHUsMH C/IyXa IoJIydYaar HHPOPMAIuio BU3yaabHO, C Hapy-
LIEHUSIMU 3PeHUsl — ayJuaibHO (HarpuMmep, C UCMO/Ib30BaHUEM MPOrPaMM-CHHTE3aTOPOB pe-
un).

s ocyiecTBaeHUs TIPOLeAYP TEKYLLero KOHTPOJIsl yCreBaeMOCTH U MPOMEKYTOYHOM
arrectaiyy oOyyaromxcs uHBanuA0B U vt ¢ OB3 ¢GoHJ OLjeHOUHBIX CPeZCTB T0 JAMCLH-
TIJTMHE, TI03BOJISIOLMI OLeHUTb JOCTH)KeHHe UMU pe3y/bTaTOB 00yueHUsi U ypoBeHb cdop-
MHPOBAaHHOCTH KOMITeTEHLMH, ITPeyCMOTPEHHBIX YueOHbBIM MJIaHOM U paboueld MporpaMmoi
JUCLIATUIVHBI, a/JaliTUPYeTCs AJisi 00yyJaroluxcsi MHBAIMZOB U JIML C OrpaHUYeHHbIMU BO3-
MOYKHOCTSIMH 3/]0POBbSI C YU€TOM WHAWBUAYATBHBIX TICUXO(QU3UOIOTHUECKUX 0COOeHHOCTel
(ycTHO, MMCbMeHHO Ha Oymare, MMCbMeHHO Ha KOMITbIOTepe, B JOpMe TeCTUPOBAHUS U T.I1.).
ITpu HeobxoAMMOCTH OOyUarOLUMCS TIPeAOCTABIISeTCS [JOTIOMHUTETBHOE BPeMsi /7Sl TIO/r0-
TOBKH OTBeTa IPU MPOXOKJEHUU aTTeCTalluu.
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Ienb usyuenus

W3yyeHrie OCHOBHBIX (hH3UUECKUX SIBJIEHUM U Ujlel;

AUCLHMILIMHbBI oB/afieHue (yHJaMeHTalbHbIMU TOHATUAMH, 3aKOHAaMM M TeOpUsMHU
COBPEMEHHOM U KJlacCuuecKoi (M3MKH, a Takke MeToAaMu (hH3UUecKoro
VICCIIeJOBAHUS;
(hopMUpOBaHHe HAYYHOTO MUPOBO33PEHHsI U COBPEMEHHOT0 (hH3UUYeCcKoro
MBILLI/IeHUS];
OB/laJileHue IpueMaMM U MeTOZaMU pelleHus] KOHKDeTHBIX 3aZiau U3
pa3nMuHbIX 0b6/acTel HGU3MKHY;
O3HAaKOMJ/IeHHe C COBpPeMEHHOW HayyHOH amrapatypod, ¢opMupoBaHUe
HaBBIKOB MPOBe/ieHUs (PU3MUeCcKoro SKCIiepuMeHTa;
(hopMHpOBaHUe HAaBBIKOB (PU3MUECKOT0 MO/e/TMPOBaHUsI IPUK/IaJHbIX 3a-
nau Oyayieit crieriuanbHOCTH;

Copepxanue ®u3nueckre 0OCHOBBI KJTaCCUUeCKOHN U pesIITUBUCTCKOM MeXaHUKU. CTaTu-

AVICIHMILIMHBI cTryeckas pu3vka ¥ TepMOJMHaMUKa. DyieKTpuueckoe mose. [TocTossHHbIN
9JIEKTPUUECKHH TOK. DnekTpomMarHetysM. Konebanusi 1 BoHBL ["'eomeTpu-
yeckasi ¥ BoJiHOBasi onthka. KBaHToBast ¢v3vka. JneMeHTbl aTOMHOM (pu-
3MKM U KBaHTOBasi MexaHuka. ®u3nka aToMHoro sgpa. [Ipuposa snekrpo-
TIPOBOJMMOCTH.

dopmupyemsie OIlK-1

KOMIIeTeHIUHU

Kopp1 n OIIK-1.1 BeisiBasieT U K1accupuuupyeT U3NUecKue U XMMUUYecKue Ipo-

HauMeHOBaHUe 11eCChI, MPOTeKalole Ha 00beKTe MpodeCCHOHATBEHOM JesaTeTbHOCTH.

HHAMKATOpa OIIK-1.2 TlpexcraBnsietr 6a3oBble /s MpodecCcoHaIBHOU cdepbl Gusn-

AOCTHIKEHM S yecKue MpOLIeCcChl U SB/IeHUS B BU/le MaTeMaTUYeCKUX ypaBHEeHHUH.

KOMIIeTeHI{H OIIK-1.3 Pemaer ypaBHeHWsl, OMUCHIBAIOLE OCHOBHBIE (PU3HUECKHEe
niporiecchl. C MpUMeHeHHeM MeTO/IOB JIMHeMHOM anreObpbl U MaTeMaTHue-
CKOr'0 aHaIm3a.

JMCIMILIMHBI, CrpouTenbHas (pr3MKa U TerI0(pU3MKa;

y4acTByHOIHe B TeopeTnueckass MexaHUKa;

¢opmupoBanun TexHnyeckass MexaHvKa U COIPOTHBI/IeHUe MaTepraJios;

KOMIIeTeHI{U U CrpourenbHas MexXaHUKa;

MaTtemaTHueCcKre MeTO/Ibl
Xumug




WHxeHepHasi U KOMITbIOTepHasi Tpadrika

VHxeHepHas re0/10rvsi U MeXaHUKa FPYHTOB

CrpouTesibHbIE MaTepHasIbl

OCHOBBI /IEKTPOTEXHUKH U 3/1IeKTPOCHa0KeHHs1. BepTuKanbHbIN TpaHC-
TOpT

Vn>xeHepHble M3bICKAaHWs, UHBEHTap13aLlysl U PeKOHCTPYKLIMS 3aCTPOMKH
[IpeaurioMHas MpakTHKa

Oo0pasoBarenbHble |[IperofjaBaHye JUCLUIUIMHBI BeIeTCs C IPUMeHeHHEeM 3/1eMEeHTOB CJleflyto-

TeXHOJIOTUH WX BU/IOB 00pa30BaTe/IbHBIX TeXHOJIOTHIA: JIeKIUK; labopaTopHbie pabo-
Thl, CAMOCTOSsITe/IbHasi paboTa CTyJ|eHTOB.

dopma JK3aMeH

NPOMEe)XyTOYHOMN

aTTecTaruu




