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Pabouas mporpamma aucturinHbl «®Pu3uka» pa3paboTaHa Ha OCHOBE
dI'OC BO 08.05.01 «CtpouTenbcTBO YHHKAIbHBIX 3AaHUN KU COOPYKEHUI»

YTBEPKJIEHHOIO TMpUKa3oM MuHHUCTEpcTBa 0Opa3oBaHuss W Hayku PO or
31.05.2017 Ne 483.

ABTOD:

JOLIEHT, KaHAUAAT (pU3.-Mar. /8
HayK . / & //“ T. II. KonecHukoBa

Pabouas mporpamMma o0cCyk/IeHa U PEKOMEHJIOBaHA K YTBEP)KICHHUIO PEIICHUEM
kadenpel «Puszukn» ot 17.04.2023 1., mpoTokon Ne 8.

3aBenyrommii kadeapou
npodeccop, TOKTOp 1 ¥ —
TEXHUYECKUX HAYK H. H. Kyp3un

Pabouass mporpamma ojo0peHa Ha 3aceJaHUM METOJUYECKOW KOMHCCUU
apXUTEKTYPHO-CTPOUTENBHOTO (hakyibTeTa oT 23.05.2023 1., mporokon Ne 10.

[Ipencenarens

METOINICCKON KOMHUCCHUH

KaHIUJIaT MeJarornyeckKux / /// ¥

HayK, JOIICHT /// / I'. C. MonoTkoB
PyxoBoaurenn

OCHOBHOM TpOo¢eCcCHOHANTBHON _»

00pa3oBaTEIbLHON MPOTPAMMBI /,/—»-f JI. T'. Cepwiit

KaHJWJ1aT TEXHUYECKUX HaYK,
no1eHT, niekan ACDO



1 Ieanb 1 3aaa41 OCBOEHHUS AU CIUILIHHBI

Heablo ocBoeHUs AUCHUILIUHBI «Du3nkay sBisieTcss (OpMUPOBAHUE
KOMIUIEKCa 3HaHMHA 00 OpraHM3allMOHHBIX, HAYYHBIX M METOJWYECKUX OCHOBAX
¢u3uku, GOpMUPOBAHUE Y CTYJIEHTOB LIEJOCTHOM €CTECTBEHHO-HAYYHOU KapTHHbI
MUpA, U3yYE€HUE METOAO0B (PU3NYECKUX HCCIEIOBAaHUM U (U3NYeCKuX MpuOOpOB,
KOTOPBIE HMCIOJB3YIOTCS B CEIBCKOM XO35MCTBE, COBPEMEHHOM CTPOUTEIBCTBE U
apXUTEKType, H3yueHUE  (PU3MUYECKUX  SBJICHUHM, JIeKallUX B  OCHOBE
IPOEKTUPOBAHHUS, CTPOUTENILCTBA U BHIOOpPA CTPOUTEIBHBIX MaTEPUAIOB.

3agauM AMCUMIINHBI

— H3YYUTb OCHOBHBIE (U3MYECKHUE SIBJICHUS, (PyHAAMEHTaJIbHbIC MOHSATHS,
3aKOHBI U TEOPUU KJIACCUYECKON U COBPEMEHHOU (PU3UKH;

— BbIpa0OTKa yYMEHHs NPUMEHSTHh IMOJTy4YEHHbIE 3HAHUS MO (U3UKE TpU
W3YYEHUU JIPYTUX JUCLMIUIMH, BBIIEIATh KOHKPETHOE (PU3MUYECKOE COMIepKaHUE B
NPUKIAAHBIX  3a/7adaX Opo(ecCHOHaIbHOM  JEATENbHOCTH, CO3/aBaTb U
aHAJIM3UPOBATh TEOPETUUECKNE MOJEH SBJICHUM U IIPOLIECCOB;

2 Ilepeyenb MJIAHMPYEMBIX Pe3yJbTATOB OOY4YeHHUSI 10
AMCUHUIIMHE, COOTHECEHHBIX C IUIAHHUPYEMbIMH PpPe3yJibTATaAMHU
ocsoenusi OIIOII BO

B pe3yabTare ocBOeHMsI IUCHUILIMHBI (POPMHUPYIOTCH CJedyIolIHe
KOMIIeTEeHINHU:

OIIK-1 Crocoben pemath TpUKIAAHBIC 3a7a4d CTPOUTEIBHOW OTpaciH,
UCIIOJIb3YS TEOPHUIO U METOIbI (hyHAaMEHTAIBHBIX HAYK

3 Mecto rucuniuindbl B cTtpykrype OIIOII BO

«Dusukay gBiIseTca IUCHUILUIMHON oOs3arenpHOM wactu OIIOII BO
noAroToBku obydaromuxcsi 1o crnenuanbHocth  08.05.01  CrpowurtenbcTBO
YHUKAJIBHBIX 3IaHUW U COOPYKEHUM, crieruanu3auni « CTpOUTEIbCTBO BBICOTHBIX
1 OOJIBIIETIPOJICTHBIX 3JJTAHUN U COOPYIKEHUI».

4 Oobem qucouiInHbI (360 yacos, 10 3aUeTHBIX €AMHUIL)

. O0BeM, yacoB
Bunet yueGHoI paboTh
Ounas 3ao4Has

KonTakTHas padora 158
B TOM YHCIIE:
— ay/IUTOpHas 110 BUJaM 154
y4eOHBIX 3aHATHIH

— JIEKIIUA 38

— MPaKTHYECKHUE 68




Bupl yueOHOM paboThI

O0BeM, yacoB

Ounas 3aouHas
— nabopaTopHbIe 48
—— BHEAyIUTOpHAs 4
— 3a4er 1
—— DK3aMeH
—— 3alUTa KYPCOBBIX )
paboT (TPOEKTOR)
CamocrosiTeibHAst padoTa 175
B TOM YHCJIE:
— KypcoBasi pabota _
(mpoexT)*
—— IIPOYHE BU/IBI 175
CaMOCTOSITENIbHOM pabOThI
Kontpoin 27
HToro mo aucuumninHe 360

5 Conep:xanue TUCUUILIAHBI

[To utoramMm wu3y4yaeMoN IUCHMIUIMHBI CTYJIEHTHI (0OydYaroniuecs) CIaroT
3a4eT C OLCHKOM B 1 cemecTpe v 3K3aMEH BO 2 CEMECTPE.
JucuuminHa uzyvaercs Ha 1 kypce, B 1 u 2 cemecTpe.

Conep:kaHue ¥ CTPYKTYPA QMCHHUILIMHBI IO 09HOI (popMe 00yueHus

° Buabl yueOHoi padoThl, BKJIOYAS
E = CaMOCTOSITEIbHYIO Pa0oTy CTYIeHTOB
o
s £ = U TPYAOEMKOCTh (B Yacax)
Ne Tema. z 9 23
=5 = [Ipaktue | JlaGopato
n/n OCHOBHBIE BOIIPOCHI S = S Camocros
= S &) CKHE pHBIE
s = Jlexuun TeJIbHas
< 3aHSTUS 3aHSTUS
S pabora
Mexanuka
Kunematuka
MaTepUaIbHOW TOYKH U
TBEpPIOTO  Tela  TpHU 3
MOCTYNIaTEIbHOM "
BpAIIATEIIbHOM OIIK-1
1 | nBXKeHHUM. 1 2 4 14
JluHaMyKka MaTepualbHON
TOYKHM WU TBEPIOTO Teja.
3aKOHBI COXPAHECHMUS.
Mexanuka HIOEAIBLHBIX H
HEUJCAIBHBIX XUAKOCTEH
U T'a30B
2 | Mexanuueckue konebanusa | OIIK-1| 1 2 4 14




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSAITEIbHYIO Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B Yacax)

Jlexknuu

IIpakTuue
CKHE
3aHATUA

Jlaboparo
pHBIE
3aHATUA

Camocros
TEJIbHAS
paborta

U 8OJIHbL
l'apmonunueckue

KoJeOaHusI,
TapMOHHYECKHUX
KojebOaHuii. 3aryxaromue
KoJe0aHusl.

OHCPIusia

BriHyXneHHBIE
Koje0aHusl. Pe3onanc.
Bounbl B ynpyrout cpene,
SHEPreTHIECKre

XapaKTePUCTUKU YIPYTHX

BOJIH.

Monexynapnas ¢puzuxa
WneanpHbie rassl.
Kunernueckas Teopust
ra3os. SIBmenns
IepeHoca.

OIlK-1

14

Peanvnuiii
Kuokocme.
meino

Cuinel

2as.
Tsepooe

MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA B
razax. YpaBHEHHE
Ban-nep-Baanbca.
®a3bl, (pazoBbie
nepexonsnl. SABIeHus
Ha I'PaHUILIE )KUJIKOCTH
Y TBEPOTO Tea.
Kanumnsapraeie
aBieHus. Kpucramisl,
UX [TapaMETPHI.
JleeKThbI KpUCTaIIOB.
XKunkue KpucTaibl.

OIlK-1

13

Inekmpocmamuxa

DneKTpuyeckoe IoJie B
BaKyyMe, ero
XapaKTEPUCTUKHU.  3aKOH

OIlK-1

12




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSAITEIbHYIO Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B Yacax)

Jlexknuu

IIpakTuue
CKHE
3aHATUA

Jlaboparo
pHBIE
3aHATUA

Camocros
TEJIbHAS
paborta

Kynona. Teopema I"aycca
U TeopeMa O LUPKYJSLIUN
E. DnekTpuyeckoe mnoje B
Bewectse. Ilomspusanus
JUDJICKTPHKOB.

SOJIEKTPUYECKUE

TOKHU B XUJAKOCTSAX,

I'ASAX 1 BAKYYME
Knaccuueckas

AEKTPOHHAS TCOPHS
ANEKTPOTIPOBOTHOCTH
METaJIJIOB. DJIEMEHTEI
30HHOU TEOPHUH
MIPOBOIUMOCTH
BEIIECTB.

OIlK-1

12

Ilocmosinunwiii mok
DNeKTPUIECKHUI TOK,
YCIIOBHS €ro
CYIIIECTBOBAHUS "
XapaKkTepUCTUKU. 3aKOH
Oma g OJHOpPOIHON U
HEOJAHOPOJHOU LEIIN.
3akon  [Ixoyns-Jlenma.
DNeKTpONPOBOIHOCTh
TBEPJBIX TEI B paMKax
KJIACCUYECKOU 51
KBAHTOBOW TEOPHIA.

OIlK-1

12

OnexmpomacHemuzm
MarauTtHoe nojue B
BaKyyMe. MaruauTtHas
cuna JlopeHuna. 3akoH
buo-Casapa-Jlamuaca.
3aKkoH Awmrnepa.
BzaumoneiicTBue
MapasieabHbIX
3aKOH  IOJIHOTO
SIBnenne
3JIEKTPOMATHUTHOMN
WHIYKIWH.
@apanes.
Jlenna.
KOHTYpa.

TOKOB.
TOKa.

3aKoH
IIpaBuno
NHIyKTUBHOCTH
OHeprus

OIIK-1

12




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSAITEIbHYIO Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B Yacax)

Jlexknuu

IIpakTuue
CKHE
3aHATUA

Jlaboparo
pHBIE
3aHATUA

Camocros
TEJIbHAS
paborta

MarouTHOTI'O IT10JIA.

Maenummnoe nojue 8
seujecmae
HamMarHn4eHHOCTH

Buaer
CBoiicTBa
U [apaMarHeTUKOB.

3eIIIeCTBA.
MarHETHKOB.
1a-
"BolicTBa
beppomarueTukos.
[emnepatypa Kropu.

OIIK-1

12

10

Onexmpuueckue
Konebanus
KonebartenbHblil  KOHTYP,
ero ypaBHEHUE.
CoOcTBEHHEIE,
3aTyXaliue u
BBIHYK/ICHHBIC
KoseOaHus B
KoJieOaTeIbHOM KOHTYDE.
Pe3onanc nHampsokeHuit u
TOKOB.
Ilepemennwiii mok
[TepemenHbIll  TOK,
napaMmeTphl.
CornpoTuBiieHHE, EMKOCTh
U UHIYKTUBHOCTH B IIEMU
MIEPEMEHHOTO TOKA.
BektopHas = amarpamma.
Nmmenanc. 3akom Owma.
MomHoCTSb.
Koaddunuent
MOIIHOCTH.

€ro

OIIK-1

12

11

Ypaeuenus Maxcsenna
Buxpesoe snekrpuueckoe
mnojie, TOK CMEIIEHHUS.
[Tonmuas cucTeMa
ypaBHeHUld  MakcBemia.
OTKpBITHIH
KoJe0aTeNbHbIN KOHTYDP U
ero U3ITyYEHHUE.
DJIEKTPOMArHUTHbHIE

BOJHBI M HUX CBOMCTBA.

OIIK-1

12




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSAITEIbHYIO Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B Yacax)

Jlexknuu

IIpakTuue
CKHE
3aHATUA

Jlaboparo
pHBIE
3aHATUA

Camocros
TEJIbHAS
paborta

[lIxana OMB.
T'eomempuueckas onmuka
[Tpuniun depma. 3aKOHBI
I'O. Tlonnoe BHyTpeHHee
oTpaxkeHue. BonokoHHas
onTtuka. TOHKHE JIMH3BI.

12

Bonnosas onmuka
CseToBbIE
KorepeHTHOCTS.
WuTepdepenmus,
UHTEpPEepEHIIUNOHHbBIE
CXEMBI. Judpaxims
Openens. 3oHHas
mwiactuHka.  Judpakuus
Opaynrodepa.
HudpakimonHas
pemerka. [lonspuzanus
CBeTa, ee BU/IBI.
[TonstpuzaTopsl u
aHaAJIN3aTOPBHI. 3akoH
Mauiroca. 3aKkoH
Bbproctepa.  OnTtuyecku
AKTUBHBIE BEILIECTBA.

BOJIHBI.

OIlK-1

12

13

Keanmoeswie ceolicmea
U3Iy4eHust

AOGCOJIFOTHO YepHOE TEJIO
(AYT), 3akoHBI
m3mydeHus:t AYT.
KBanToBaHue sHepruu
n3y4deHus, hopmyia
IInanka. I'umotesa
OnHmTetHa. BHemHui
dotorddexr. Dpdext
KomnTona. /laBienne
CBETa.

Bonnosuvie ceoticmea

MUKpouacmuy
Bounbl ne bpoiins.
CooTHo1ieHue
HEOIPEIETIEHHOCTE N
Ieiizenbepra. BomHoBas
byHKIHS " ee
¢buznueckuit CMBICII.

Ypasuenue lllpeaunrepa.

OIIK-1

12




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSAITEIbHYIO Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B Yacax)

IIpakTuue
CKHE
3aHATUA

Cemectp

Jlexknuu

Jlaboparo
pHBIE
3aHATUA

Camocros
TEJIbHAS
paborta

14

Amom Pezepgopoa-bopa.
Quszuka amomos

OmnerTel Pe3epdopaa o
paccesHuIO. SnepHas
MOJIeTIb aTOMa.
[Toctynater bopa.
DneKTpoHHas
KOH(HUTypaIysi aTOMOB.
[Ipunanun [Taynu.
Bzaumooeticmeue SMHU ¢
amomamu

CnoHtanHoe u
BBIHYKJICHHOE
u3NlydyeHue, oomas cxema
OKT, CBOMCTBaA
JIA3€pHOTO U3JIYYCHHUSI.

OIIK-1

12

15

Amomnoe A0po.
OnemenmapHule vacmuyvl
HyxnoHHas Mozpens sapa.
OHeprus CBA3U u
YCTONYHMBOCTh aapa.
Hedext MacCHhI.
PannoakTMBHOCTE.

Bunnl BzaumonencTBuil u
KJIACChl  DJIEMEHTAPHBIX
YacTHULI. CoBpemeHHas
KapTHHA CTPOECHUS
Matepun — CraHgaptHas
MOJIETIb.

OIlK-1

12

Hroro

| 38 | 68

48

175

[.®. bepummnkas, E. A. PoxkoB. — KpacHogap

6 IlepeyeHb Y4eOHO-MeTOAMYECKOT0 O0ecedeH sl AJIs

CaAMOCTOSITEJIbHOM PA00THI 00y4AKOIIMXCH 10 IMCIHUTIIHHE

1. ®usuka : meron. ykazanus / coct. J. B. Jlebenes, T.I1. KonecHukosa,

: Ky6I'AY, 2020. — 105 c.

https://kubsau.ru/upload/iblock/1de/1deec02efbdad45853783ce6923f79b2e.pdf

JleGenes,

2. ®duzuka :

E. A. PoxxkoB. -

Kpacuonap

METOJl. YKa3aHHs JJIA CaMOCTOATENIbHOU paboTel/ coct. /I. B.
Ky6l'AY, 2019.

96 c.

https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082bea5a.pdf



https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082bea5a.pdf

/ DOH OLIEHOYHBIX CPEICTB Jisl IPOBeIeHHsI IPOMEKYTOYHOM

aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUHH ¢ YKa3aHHeM 3TanoB ux GopMUpoBaHus B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa*

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHS
c(hOPMHUPOBAHHOCTH KOMITETEHITUH 1O JUCIUTIIHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

OIIK-1 — Cnocoben pewiamv npukiaoHvle 3a0ayu CMpoumenbHou Ompaciu, UCHOb3Ys MeoPUio
U Memoovl hYHOAMEHMATbHBIX HAVK

12 duzuka
12 Xumus
1234 Beiciiasg MaTemaTHKa
26 M3pIicKkaTenpbHas TPaKTHKA
3 WHxeHepHasi 5K0JIOTHsL B CTPOUTENIbCTBE
3 XUMUS B CTPOUTEIIHCTBE
3 MexaH#Ka TPyHTOB
45 Teopernueckas MEXaHHKa
5 CrpoutenbHas Qusuka
5 OcHoBanus 1 (HyHIAMEHTHI COOPY)KEHUH
567 Conporunenue MatepuasioB. OCHOBBI TEOPUHM YIPYTOCTH U
IJIACTUYHOCTHU
678 CrpourenpHas MEXaHUKA
7 MexaHuKa )KUJIKOCTH U Ta3a
78 BeposiTHOCTHBIE METOJbI CTPOUTENBHOM MEXaHUKU M TEOPHU
HAJIKHOCTH CTPOHUTEIHHBIX KOHCTPYKIUH
89 Teopus pacyera MmiIacTHH U 000JI0YEK
9 Mertposorus, cranaapTu3anus, cepTuUKaMs U yrpaBlieHHe
Ka4yecTBO
B HenunelHble 3a1a4 CTPOUTENBHOM MEXaHUKHU
8 HopmatuBHass  0a3a  NpPOEKTUPOBAaHUS  BBICOTHBIX U
OO0JIBLIETIPOJIETHBIX 3AaHUI U COOPY>KEHUH
89 XKene300eToOHHBIE M KAMEHHBIE KOHCTPYKIIUU
89 Meramueckiue KOHCTPYKITUU
89A TexXHOJIOTHH CTPOUTENIBHOIO MPOU3BOICTBA
9 Mertpounorusi, crangapTuzanus, cepTuduKanus 1 yrnpaBieHHe
KaueCTBO
9 MesxlyHapoiHasi HOpMaTUBHas 0a3a MPOEKTUPOBAHUS
9A OKOHOMUKA U YIIPaBJIEHUE CTPOUTEIHCTBOM
AB Opranuzanys 1 ynpaBjieHHe CTPOUTENbHBIM MPOU3BOICTBOM
AB OCHOBBI HAyYHBIX HCCIIEOBAaHUN
B TexHudeckas FKCILTyaTalus 31aHUH U COOPYKEHHUM
B OO6cnenoBanue, UCIIbITAHUE 3TAHUM U COOPYKEHHM
B CelicMOCTOMKOCTBh COOpPY>KEHUH




7.2 Onucanne nokasartejie u KPUTECPUEB OLICHUBAHUA KOMHeTeHIII/If/i Ha
Pa3JIUYHBIX 3TallaX UX (l)Ole/IpOBaHI/IH, OINNCaHUC NIKAJbI OIICHUBAHNUA

[Inanupyemsie
pe3yJIbTaThI
OCBOCHUS
KOMIIETCHIINH
Nupukaropel
JOCTHXKEHUS
KOMIIETCHIIMU

YpoBeHb OCBOEHUS
HEYIOBJIETBOPH- OBJICTBOPU-
A pH=| YA p XOPOILO OTIMYHO
TEJNBHO TEJILHO ., o
N . (cpenumii) (BBICOKMIT)
(MMHUMAaNBHBIH) |  (TTOPOTOBBIN)

Ouenoynoe
CPEICTBO

OIIK-1 Cnoco0eH pemaTs NPUKJIAJHbIE 321a4Ud CTPOUTEJHHOI OTpac/iad, MCHOJb3Ysl TEOPUIO H

MeTo/1bl (YHIAMEHTAJIBLHBIX HAYK

OIIK-1.1. He cnocoben | Cnocoben Ha | Cnocoben Ha | CnocobeH Ha | YCTHBIH OMpoC.
BrisiBiieHHEe W | BBISIBUTH U | HU3KOM JIOCTATOYHOM | BBICOKOM
KJ1acCU(u- Kjaccudu- YpOBHE YpOBHE YpOBHE TecTh
Kalust KalupoBaTh BBISABISATH W | BBIABIASATH M | BBIABIATH U
¢u3nyecKkux W | QU3NYECKHe W | KIacCH(u- KIaccudu- KIaccudu- JlaGopaTopHbie
XUMHAYESCKHX XUMHUYCCKHE KalupoBaTh KalupoBaTh KalupoBaTh AGOTHL
MPOIIECCOB, MIPOIIECCHI, ¢usnueckue U | puMUecKue U | PU3UUCCKHE H p
MPOTEKAIONINX | MPOTCKAIONINE | XUMUYCCKUC XUMHYCCKHE XUMHYCCKHE
Ha  OOBekTe | HA  OOBEKTE | IPOLECCHI, TIPOILIECCHI, TIPOILIECCHI, Konrponbras
npogeccu- npogeccu- MPOTEKAIOIIUE | MPOTEKAIOIINE | TPOTCKAIOIINC pabora
OHAaJIBHOM OHAJIBHOM Ha o0beKTe | Ha o0beKTe | Ha 00BbeKTe
JESITEIbHOCTH | NEeSITeTIbHOCTU | mpodeccu- mpodeccu- mpodeccu- Bomnpocsr K
OHAJILHOU OHAJILHOM OHAJILHOM JK3aMEHY
ACATENBHOCTA | A@ATENBHOCTH | ACSTENBHOCTH | Bompockl K
3a4eTy
OIIK-1.2. He yMeeT | YMmeer Ha | YMeer Ha | YMeer Ha | YCTHBIN OmpocC.
OmnpenenieHne | OMpenensiTh HU3KOM JIOCTAaTOYHOM | BBICOKOM
XapakTe- XapakTe- YPOBHE YpOBHE YpOBHE TecTs
PHUCTHK PUCTUKH OTIPEIEIIATh OMpeIeNATh OMpeIeNATh
¢usnueckoro | (pU3MUECKOro | XapaxTe- Xapaxre- Xapaxre- JlaGopatopHbie
nporiecca nporiecca PUCTUKH PHUCTUKH PHCTHKH
(sBNICHUN), (sBNICHUN), (hmznyeckoro (uznyecKoro (uznyecKoro paboTsI
XapaKTepHOTO | XapaKTepHOro | mpolecca nporiecca nporiecca
JUIST OOBEKTOB | 71 OOBEKTOB | (ABJICHUS), (s1BIIEHUS), (s1BIIEHUS), Koutponpras
npodeccu- npodeccu- XapaKTepHOIrO | XapakKTepHOTo | xapakTepHoro | padora
OHaJILHOM OHaJIbHOM Uis  OOBEKTOB | uii OOBEKTOB | IUII OOBEKTOB
JeSITEIIbHOCTH, | JIEITENbHOCTH, | mpodeccH- npodeccu- npodeccu- Bomnpocsr K
Ha OCHOBE | Ha OCHOBE | OHAIILHOH OHAJILHOU OHAJILHOU AK3aMEHYy
TEOpeTH- TEopeTu- JACSITEIBHOCTH, | JESTCIBHOCTH, | ACATEIbHOCTH, | Bompockl K
YEeCKOro YEeCKOro Ha OCHOBE | Ha OCHOBE | Ha OCHOBE | 33qeTy
(axcnepu- (axcnepu- TeopeTH- TEOpeTH- TEOpeTH-
MEHTAJIBHOTO) | MEHTAJIBHOI'0) | YECKOTO YEeCKOro YEeCKOro
WCCIIEIOBaHNS | MCCIeAOBaHus | (IKCIepH- (axcmepu- (axcmepu-
MEHTAJILHOTO) | MEHTAJIBHOTO) | MEHTAJIHHOTO)
HCCIICIOBAHUSL | MCCICAOBAHMS | MCCIEIOBAHUS
OIIK-1.4. He mnpencra- | Ilpencrasnsier | Ilpencrasnser | IIpencrasiser | YCTHBIN ompoc.
[pencra- BisieT 0a30BBIE | Ha HU3KOM | Ha Ha  BBICOKOM
BJICHHE Ut ipodeccH- | ypoBHE JIOCTATOYHOM | YPOBHE TecTh
0a30BBIX NS | OHAJIBHOH 0a3oBele I | ypOBHE 0azoBble LIS
npoceccu- chepsl npodeccu- 0azoBbie  JiIs | IpodeccH- JlaGopatopHbie
OHAJILHOM busnyeckue OHAJILHOU npodeccu- OHAJILHOM
chepsl MIPOLIECCHI cdepsl OHAJIBHOM cdepsl paboTs!




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yabTaThl
OCBOCHUSL
KOMIIETEHIMK | HEY/IOBJICTBOPH-| Y/OBJIETBOPH- o Onenounoe
TENBHO TEJNBLHO porro OTIIHHO CpELACTBO
Nuankaropsl . . (cpemumii) (BBICOKHIA)
(MUHUMANBHBIN) |  (TIOPOTOBBIH)
JOCTHKEHUA
KOMIIETEHIUHU
¢duzngecKkux (sBnenust) B | husnMveckue cdepsr ¢dusnueckue
MPOLIECCOB BUJIC MIPOLIECCHI ¢dusnueckue MPOLIECCHI KonrponbHas
(sBnEeHWH) B | MaTeMartH- (sBIEHUSA) B | MPOIECCHI (sBICHUSA) B pabora
BUJIE 4eCKOro(ux) BHJIE (sBneHus) B | BUAE
MaTeMaTH- ypaBHeHus(i), | MaTemMaTH- BUJIE MaTeMaTH- Bompocki "
9eCKOro(1X) HE 9eCKOro(1X) MareMaTHu- 9eCKOTro(1X)
ypaBHeHusA(i1), | 000CHOBEIBaeT | ypaBHeHHs(i), | 4eCKOTo(WX) ypaBuaeHus(i1), JK3aMEHy
000CHOBaHWE | TpaHUYHBIE U | Ha HU3KOM | ypaBHEHUs(1), | HA  BBICOKOM Borpoce! K
IPaHMYHBIX M | HaYaJbHBIE ypOBHE Ha ypOBHe 3aqeTy
HaydaJIbHBIX YCIIOBUS 00OCHOBBIBAET | JOCTATOYHOM | CHOCOOCH
yCIOBUH TpaHUYHBIE U | YPOBHE 000CHOBATh
HayvabHbIC cnoco0eH TpaHUYHBIE U
YCIIOBHSA 000CHOBAThH HayaJbHbIC
TpaHUYHBIE W | YCIOBHS
HavaibHbIC
YCIIOBHS
OIIK-1.5. He cmocoben | Cnocoben Ha | Cnocoben Ha | Cnocoben  Ha | YCTHBIHM ompoc.
Bribop IUTSL | BBIOMpATh Uil | HU3KOM JIOCTAaTOYHOM | BBICOKOM
peleHus peleHus ypOBHE ypoBHE ypoBHE TecTo
3a1a4 3a1a4 BbIOMpAaTh AJs | BEIOMpATh M | BHIOMpATh JUIs
npodeccu- npodeccu- peleHus pereHus pereHus TlaGopatopHbie
OHAJIBHOM OHAJIBHOM 3aja4 3a7a4 3a7a4
JESITeIbHOCTH | JIeSITebHOCTU | mpodeccu- npodeccu- npodeccu- paboTe!
dbyHIaMeH- dbyHIamMeH- OHAJIBHOU OHAJIbHOU OHAJIbHOU
TaIBHBIX TaJbHBIC JESITETBHOCTH | IESATEIbHOCTH | JIeSTEIbHOCTH Konrpombras
3aKOHOB, 3aKOHBI, ¢$byHnamen- byHaamen- byHaamen- pabora
OMMCHIBAIOIIMX | OMMCHIBAIOLINE | TAIbHBIE TaJbHBIC TaJbHBIC
M3y4aeMblii M3y4aeMblii 3aKOHBI, 3aKOHBI, 3aKOHBI, Bomnpocsr K
NPOLECC WM | MPOIECC MM | ONMCBHIBAIOLUIME | ONMKMCHIBAIOIIME | OMMCBHIBAIOLIME | SK3aMCHY
SIBJICHUE SIBJICHUE H3y4aeMblil N3y4yaeMbli N3y4yaeMbli Bormpock! K
NMPOLECC WM | MPONECC MM | MPOUECC  WIH | gaqety
SIBJICHUE SIBTICHUE SIBTICHUE
/.3 TunoBble KOHTPOJIbHbIE 3aJaHUA WJIHM HHbIE MAaTepPUAJIbI,

Heo0X0oAUMBbIe ISl OLEHKHM 3HAHWH, YMEHHMH, HABBIKOB, XapPaKTEePHU3YIOIIUX

Tanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITOII BO
KonTpoabnas padora
3aaHus COCTABJIEHBI 10 TPUAIIATUBAPUAHTHOM cucTeMe (IIpUBEJAEH OJUH U3

BAapUAHTOB).

BAapUAHTOB).

3aaHus 1y KOHTPOJIbHOM PadoThI
3aaHus COCTABIIEHBI 110 TPUALATUBAPUAHTHON cucTeMe (IPUBENIEH OJIMH U3

KonTposbnas padora Ne 1. Mexanuka. MexaHu4eckue Koje0aHusl.
Yupyrue BoJIHbI




1. KameHnb, OpollleHHBI TOPU30HTAIBHO, YTl Ha 3eMJIIO uepe3 Bpemss t =3 ¢ Ha
paccrosstauu | = 27 M 1o ropu3oHTanM 0T Mecta Opocanus. C Kakoi BBICOTHI h
OporieH kameHb? C Kakol CKOPOCThIO 1y OH OporieH? C Kakoil CKOPOCThIO U OH
ynaaeTr Ha 3emiro? Kakoil yroia ¢ cOCTaBUT TPAaeKTOpUs KaMHsI ¢ TOPU30HTOM B
TOYKE €ro MaJCHUs Ha 3eMII0?

2. K pesunoBomy mHypy amuHOU | =40 cm u paguycom I = 1 MM moJIBEIICHA TUPSI
Maccoit m = 0,5 kr. 3Has, uro moaynb FOHra pe3unsl £ = 3 Mlla, Haiitn nepuon
BEPTUKAJIBHBIX KOJIEOaHUI THPH.

KonrpoasHas padora Ne 2. Moaexkyasipuas ¢pusuka. TepmoanHamuka

1. Tpexatomusiii ra3 noxa gasieHuem P = 240 klla m Temmepatype t = 20°C
3anumaeT oobeM V = 10 . Onpenenuth TermioeMkocTb C, 3TOro rasa mpu
MOCTOSTHHOM JIaBJICHUH.

2. Cxonbko TemnoTs! norsomarot 200 T Bogopoaa, Harpesasics ot 0° 1o 100° C npu
MOCTOSTHHOM JaBiiecHnH? KakoB mpupoct BHYTpeHHed sHepruu rasza? Kakyro
paboty coBepiaet raz?

Kontpoabnasi padora Ne 3. JaexkrpocraTuka. IlocTOAHHBIN 3JIeKTPUYECKUH
TOK

1. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOASITCA OJIUHAKOBBIE
nosiokutenbHbIe 3apsaabl ( = 2 HKun. Kakoii oTpuniarenbHbiii 3apsia (1
HEO0OXOMMO MTOMECTUTH B IIEHTPE TPEYTOIbHUKA, YTOOBI CUJIa TIPUTSKEHUSI C €T0
CTOPOHBI YPAaBHOBECUJIA CUJIbI OTTAJIKUBAHUS TTOJIOKUTEIBHBIX 3apsAJI0B?

2. barapes W3 mocnemoBaTeIbHO COCIMHEHHBIX compoTuBieHuid Ri, R2 , R3 u
OJIC & =10 B ¢ BHyTpeHHuM comnpotuBieHuem ¢ ¢ =1 Om umeer KIIJ[ 0,8.
[Tanenuss HampsokeHus Ha compoTuBieHusx Ri, R, pasuet 4 B u 2 B
COOTBETCTBEHHO. HaliTh TOK B 1ieMu.

KonTpoabHas padora Ne 4. MarauTHoe 1oJie B BAKyyMe U BellleCTBe.
IlepeMeHHBIN TOK

1. ITo TOHKOMY HPOBOJIOYHOMY KOJIbILy TedeT TOK. OnpeneanuTp, BO CKOJIBKO pa3
U3MEHUTCS UHAYKLHUS B IEHTPE KOHTYpa, €CJIM MPOBOJHUKY MPUAATH (popmy
KBaJpaTa, HE U3MEHSS CUJIbI TOKA B IIPOBOJHUKE.

2. B nen» mepeMeHHOT0 TOKa HarnpsikeHueM U BKITFOUEHBI TTOCIIEIOBATEIHHO
emkocTh C, conpotuieHre R u naaykruBHocth L. Halitn nanpspkenue U, ecnn
W3BECTHO, YTO IMaJICHUE HaNpsiKeHUs Ha KoHAeHcaTtope paBHO Uc = 20 B, Ha
unayktuBHOCTH UL = 2 U, Ha conpoTtuBienuun Ug = 2 Uc. Haittu yron ¢ casura

da3 MeXTy TOKOM U HaIPSKEHUEM.

KonTtpoJsbHas padora Ne 5. DyieKTpOMarHuTHbIe BOJIHBI. ['eoMeTprueckasn
ontuka. ®oromerpus



1. B Bakyyme BAOJIb OCH X PacHpOCTPAHSIETCS IUIOCKAs JIEKTPOMAarHuTHAas BOJIHA.
VM HTEHCUBHOCTD BOJIHBI, T.€. CPEIHSS DHEPTHS, IPOXOASIIAs YEPE3 EAUHHUILLY
TIOBEPXHOCTH 32 €IMHMIY BpeMeHH, cocTapisieT 21,2 MxB1/mM2. Onpenenure
aMIUTUTYAYy HANPSDKEHHOCTH JJIEKTPUYECKOTO MOJIS BOJIHBI.

2. VI3 TOHKOM TIJIOCKOMapauIeIbHON CTEKIITHHOM TUTACTUHKHU
W3TOTOBJIEHBI TpH JINH3bI. DOKYCHOE paccTOsAHUE JIMH3 | U 2,
CIIO’)KEHHBIX BMECTE, PaBHO - f , pokycHOe paccTosiHue THuH3 2 1 3

paBHO - f . Onpenenure GOKYCHOE PACCTOSHUE KaXKIOW U3 JINH3.

]

Konrpoabnasi padora Ne 6. BoutHOBasi 1 KBAHTOBasi ONITHKA

1. s u3mepeHus nokasaressi IPeJIoMIICHUs aMMUaKa B OJTHO U3 IJIeY
uHTeppepomerpa MaiikenbcoHa MOMEIIEHA 3aKpbITas ¢ 00€UX CTOPOH OTKa4YaHHAs
710 BBICOKOTO BaKyyMa CTEKJIsIHHasl TpyOka januHoi |= =15 cm. [pu 3anonHennn
TpyOKH aMMHaKOM UHTEPPEPEHIIMOHHAA KapTUHA JUIsl IJTMHBI BOJHBI A= 589 HM
cMmecTunach Ha 192 nmomockl. Onpenenure noka3aTenb MPEIOMICHUS aMMHUAKA.

2. Onpenenute IIUHY BOJHBI 1€ Bpoilyis 351eKTpoHOB, OOMOApAMPYIOMIUX aHO
PEHTIC€HOBCKOM  TpyOKHM, €CIM  KOPOTKOBOJHOBAas TPaHMIIA  CIUIOIIHOTO
PEHTI€HOBCKOTO CHEKTPa Amin = 2 HM.

TecTbl

[To muctunaune «®u3nKa» TPEAYCMOTPEHO MPOBEACHUE KOMITbIOTEPHOIO
TECTHUPOBAHMSI.

KomnbrorepHoe TecTupoBanue

TectoBbie 3amanus o nucuuiuinHe «dusmka» BKIIOUYEHBI B 0a3y TECTOBBIX
3agaHnii  «@Pu3uMKa» B KOHCTPYKTOPE TECTOB  AJalTUBHOM  CTPYKTYPBI
tectupoBanusi (ACT) u wumetorcs B Hamuuuu B lleHTpe wuHpOpMaIMOHHBIX
texHosioruii Kyol'AY.

Temsbl pedepaToB

BemiecTBo U aHTHBENIECTBO.

[TpoctpaHcTBO U BpeMs B (pUBHKE.

CoBpemenHas (pusnveckasi KapTuHa MHUpA.

Kocmomnorngeckue runoressl 0 NpOUCXOKIACHUH BeeneHHOM.
I'paBuTarnus.

CrnennanbHasi TEOpUsI OTHOCUTENIBHOCTH U €€ SKCIIEPUMEHTANIbHAS ITPOBEPKA.
OO61ast TeOpUsi OTHOCUTEIBHOCTH U €€ SKCIIEPUMEHTAIbHAs IIPOBEPKA.
BriHyx1eHHbIE KOJIeOaHUs U PE30HAHC.

Wndpa3Byk u yabTpa3ByK, UX HUCIOIb30BaHHE.

Kpucranns! u ux cBoicTBa.

I'padeH n mepcrneKTUBbI €0 NPUMEHEHUS.

Meramarepuanisl.

CuHepreTnka Kak HayKa O CaMOOPTIaHU3ALMH OTKPBITBIX CHCTEM.

el
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14. CBepXmpoBOAMMOCTb.

15. BricokoTemnepatypHsble cBepxipoBogauku (BTCII).

16. Dddext Jxo3edcoHa B cCBEXIPOBOTHUKAX.

17. CaepxrekydecTb renus.

18. CgoiicTBa U MpUMEHEHHUE IEKTPOMarHuTHEIX BoIH CBY-nuanasona.

19. PeHTreHOCTpYKTYpHBIH U PEHTI€HOCIIEKTPAILHBIN aHAIN3.

20. ConHeuyHas YHEPTreTHKA

21. ®otod]PeKT u ero NpuMeHEHHE.

22. MolHble CBETOIMOBI U UX MPUMEHEHHE.

23. Jlazepbl ¥ UX IPUMEHEHHE.

24. TlonynpOoBOAHUKOBEIE JIa3€PHl.

25. Jlazepsl ¢ mepecTpanBaeMoOM JUTHHON BOJTHBL.

26. TexHoJIOrHYECKHUE JIa3epbl U UX MPUMEHEHHE.

27. TerepoCTpyKTYpHBIC HHKECKIIHOHHBIE JIa3€PHhI.

29. Tomorpadus u ee mpuMEHEHHE.

30. OnTuyeckasi BEIYUCIUTEIbHAS TEXHHUKA.

31. BO0JIOKOHHO-ONTUYECKUE JIMHUU CBS3H.

32.  OnTo31eKTPOHHBIC JATYHUKH.

33.  OnTosieKTpOHHBIE CPEACTBA OTOOpaKeHU HH(DOPMALIUH.

34. OnTuyeckue mpoueccopsl.

35. KK-uHIuKaTophl U SKPaHBI.

36. HMHuTerpanpHas ONTHKA.

37. AxycTuueckas MOAYJISIIHS CBETA U €€ UCIIOJIb30BaHKUe B MH()OPMAIIMOHHO-
M3MEPUTEIbHONU TEXHUKE.

38. HanorexHoiornu: neay 1 3a1a4d.

39. AToMHas dHEpreTHKa: IPUHIIUIIEI, TPOOJIEMBI, OyIyIIee.

40. BojnopoaHas sHEpreTuka.

41. SnepHble peaklMU U sifiepHas YHEPreTHKa.

42. MexnyHapoJHBII MPOEKT MO BEICOKOTEMIIEpaTypHOMY cuHTe3y — UTOP.

43. YCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

44. Bonbloi aJpoHHBIN KoJIaiaep.

45. bo3zon Xwurrca.

46. YacTULbI 1 aHTUYACTHULIEL.

47. T'paBUTallMOHHBIE BOJHBI: MIPE/ICKa3aHUE U PETUCTPALIUS.

48. DnemeHTapHbIE YaCTHIIBI

49. HoBsle MaTepHalbl B CTPOUTENBCTBE — CO3/IAaHUE U IIPUMEHEHHE.

50. byaymiee CTpORUHAYCTPHH.

TeMbl 10KJI2/10B

. 3BYK U €ro pacpoCTpaHEHUE B Pa3IUYHbIX Cpelax.

. lllym u ero BIHsIHUE HA YEIOBEKA.

. Bo3geiicTBre 3IeKTpUUECKOr0 TOKA Ha OPTaHU3M YeJIOBEKa.

. Bo3neiicTBHEe MarHUTHBIX MOJIEH HA OPraHU3M YeJIOBEKaA.

. Bo3geiicTBrE 31€KTPOMAarHUTHOTO U3JTYYEHHS Ha YEJIOBEKA.

. 3ammTa OT MIEKTPOMArHUTHBIX U3JTyYCHHH.

. TepMOMHANKATOPHBIE )KUAKOKPUCTATNIMYECKHE TNIEHKU U UX IPUMEHEHHUE ISl BU3yaIU3allun
TeMIEpaTypHBIX MOJIEH.

8. ndpakpacHble MUPOMETPHI M KX IPUMEHEHHUE JIJIsl OTIPEICTICHUS TEMITePaTyPHBIX MOJICH.

9. TemIONPOBOTHOCTH CTPOUTEIBHBIX MATEPHUAIOB.

10. YMHBINI 10M.

11. T'opona Oymymiero.
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TeMmbl 1a00paTOPHBIX PAdOT:

. Ismepenue IIMH MITaHTEHIUPKYJIEM U MUKPOMETPOM

. IIpoBepka 3akoHa I'yka u onpeanenenus moayis FOHra craabHOM IPOBOJIOKH

. I3y4yeHue 3aBUCMOCTH TMepro/ia yIpyrux KojeOaHu OT Macchl

. OnpezneneHus MIOTHOCTH CBHITyYUX Tell

. 3y4yeHue 3aK0HOB BpalllaTeIbHOTO ABM)KEHUS TBEPIOTO Tela

. Onpenenenne yCKOPEHUs CHIIBI TSHDKECTH MTPHU MOMOIIM MaTEMaTUYeCKOr0 MasTHUKA

. Ompenenenuie BIaXXHOCTH BO3AyXa

. Onpenencane kodhHUIIMEHTA BI3KOCTH XXHUIKOCTH MeTooM CTokca

. Ompenenenne kod¢hdulMeHTa MTOBEPXHOCTHOTO HATSKEHMS JKUIKOCTH MO CIOCO0Yy OTpbIBa
Karuim

10. Omnpenenenue yIenbHOM TEMJIOEMKOCTH  HCCIECAYEMOM JKMAKOCTH C  IOMOIIIBIO
AIIEKTPOKATOPUMETPA

11. Onpenenenue nokaszatens aauadaThl BO3yXa METOAOM aArabaTHOTO pacIIUuPEHUS

12. Onpenenenue yaeIbHON TEIJIOTH TapO0Opa30BaHMs BOIBI

13. MccnenoBanue 3NeKTPUUECKHX 1eneil Ha ocHoBaHUU 3akoHOB Kupxroda u Oma

14. Onpenenenue 3HEPreTUYECKUX XapaKTEPUCTHK AJIEKTPUUECKOTO0 HarpeBaTelis

15. U3yuenue TepmMoaaeMeHTa

16. Onpenenenne ropu30HTATLHON COCTABIISIIOIIEH HATPSHKEHHOCTA MarHUTHOTO TIOJIST 3eMJTH
17. VccnenoBanue XxapakTepUCTUK TpaHcopmaTopa

18. Onpenenenue 3aeKTPUUECKON EMKOCTH U EMKOCTHOI'O CONPOTUBIIEHUS KOH/IEHCATOpa

19. Onpenenenue napaMeTpoB KaTyIIKH HHIYKTUBHOCTH

20. UccnenoBanue noTpedaeHus 3JIEKTPUUECKON IHEPIUH Harpy3KaMH [IEPEMEHHOT0 TOKa

21. Onpenenenus CBETOTEXHUYECKUX XapaKTEPUCTUK JIAMITbI HAKATUBAHUS

22. OmpeneneHusi ONTHYECKOW TUIOTHOCTH M KOHIEHTPAIMHA OKPAIICHHBIX PAacTBOPOB IIPH
MOMOIIIM KOHLEHTPAIIMOHHOTO (POTOIIEKTPUIECKOTO KaJIOPHUMETPA

23. Omnpenenenne noka3aress IPeIOMIICHHUS CTEKIIa

24. OmpeneneHus KOHUEHTpallMM M TOKa3aTels IpEJOMIICHMs  pacTBopa — caxapa
pedpakToMeTpoM

25. OmpeneneHus r1aBHOTO (POKYCHOTO pacCTOSIHUS COOMPAOIIEeH U pacCenBaroIIel JIMH3

26. Onpezenienne IMHBI CBETOBOW BOJIHBI € TTOMOIIIBIO KoJjiel] HproToHa

27. OnpeneneHue JUIMHbBI CBETOBOM BOJIHBI IO AU(PPAKITUOHHOMY CIIEKTPY

28. OmpepeneHnst KOHIIEHTPAIMHU pacTBOpa caxapa MoJSIPUMETPOM

29. UccnenoBanue BaKyyMHOTO (pOTOIJIEMEHTA

O 0 1 N DN B W —

Bomnpocei 3auery (1-if cemecTp)

1 Kunematnyeckoe onvcaHne MEXaHMYECKOTO IBUKEHHUS: CUCTEMA OTCUETA, TPACKTOPHS,

MyTh, IEPEMEILEHUE, CPEIHSST U MTHOBEHHAs] CKOPOCTh, YCKOPEHHE.

XapaKkTepUCTUKHU MPSIMOJIMHEHHOTO PAaBHOMEPHOTO M PABHOTIEPEMEHHOTO JIBHKCHHS.

3 KunemaTuka BpamaTeabHOT0 ABMKEHUS. YTIO0BOE IepeMelIeHrne, CKOPOCTh U YCKOPEHHE.
CB43b TUHEMHON CKOPOCTH C YTIOBOM.

4 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH: MEPUOJ, YACTOTA. XaPAKTEPUCTUKHU
PaBHONEPEMEHHOTO BPAlIaTEIbHOTO IBUKEHHUS.

5 NuepuuanbHblie cuctemsl oTcuera. OCHOBHBIE 3aKOHBI JUHAMUKN HbtoroHa. [Ipunimn
lanunes.

6 Heunepunanenelie cuctemsl orcueta. OCHOBHBIE 3aKOHBI TuHAMuKU HeloToHa. YpaBHeHME
JBUKECHUSI B HEMHEPLIMAIIBHON CUCTEME.

7 Cuiibl B Mexanuke. Cuiia rpaBUTallMOHHOTO MPUTSKEHUS, CUJIA TSXKECTH, BeC. CUIIbI
TPEHUS.

8 Yupyrue cunsl. HopmanbHble U KacaTenbHbIe JeOpMaIluU U HAMIPSHKCHHS B TBEPIOM
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TeJe, MOyJIi yrpyroctd, kodddunuent [lyaccona. lnarpaMmma HanpspkeHU. 3aKOH
['yka. [loTeHumanpHas sHeprust ynpyroae)opMHUpOBAHHOTO Tea.

HMItybCc 4acTULBI 1 MEXaHUYECKON CUCTEMBL. OTKPBITBIE U 3aMKHYThIE CUCTEMBI. 3AKOH
COXpaHEHUs1 UMITYJIbCA.

LlenTp Macc (MHEPIMH) CUCTEMBI. Y paBHEHUE JBH)KEHUS LIEHTpa Macc.

MOMEHT UMITyJIbCa YaCTULIBI U CUCTEMBI YaCTULl. MOMEHT CHIIBI. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa B 3aMKHYTOM CUCTEME.

Pabota nepemelnieHuss MaTepuanbHON TOYKU IO KPUBOJIMHEWHOMY ITyTH. MOIITHOCTB.
Kunernyeckas u noteHuanpHas 3Heprusi. Teopemsl 00 N3MEHEHUN KUHETUYECKON U
MOTEHLMAIBHON YHEPTHUH.

KoHcepBaTuBHBIE 1 HEKOHCEpPBATUBHBIE CUJIbL. [loTeHIIManbHOE U HEMOTEHIUAIIBHOE T10JIe
CUJI. 3aKOH COXpaHEHMsI ITOJIHOM MEXaHUYECKON PHEPIUH B 3aMKHYTON M OTKPBITOI
CHUCTEMax.

AOcomoTHO TBepoe Teino. [loctynarenbHoe U BpamaTeabHOe ABIKEHHE a0COTIOTHO
TBEpJOro Tea. Y paBHEHUs JIBUKEHUSI U PABHOBECHSI TBEPJIOTO TeaA.

Mowment nnepuuu tBEpAOro tena. Teopema Ll relinepa. OCHOBHOE ypaBHEHUE TMHAMUKU
BpallaTesbHOro JBMKeHMs. KuneTnueckas sHeprus Bpallaromerocs Tena.
Knaccudukarnus xonedanuii. EquHbIN MOAX0 K OMMCAHUIO KOJICOAHUH M BOJH Pa3IMIHON
busnueckoil mpupoabl. ['apmoHHMueckue KoieOaHMs, aMIUIMTYAa, KPyroBas 4acToTa H
daza.

CrnosxeHue rapMOHUYECKUX KOJIeOaHUN OJTHOTO HANPaBJICHUS, B3AHMHO-
NEePIEeHIUKYIJISIPHBIX HAPaBICHUM.

Kunernyeckas, moTeHIMalbHAs U TIOJHAs SHEPTUs TAPMOHHYECKUX KOJICOaHHIA.

[Tprimepbl rapMOHMYECKUX OCLUMIUISITOPOB: MPYKUHHBINA, MaTEMaTUYECKUN U PU3NUECKUI
MasITHUKHU.

3aryxatoiue konaebanus. Jlorapupmudeckuii JeKpeMeHT U JOOPOTHOCTb.

Brinyxnennsie konebanus. Pesonanc.

BonnoBoe nBmxkeHue B ynpyrou cpene. [IpomosibHbie M momepedHbie BOJIHBL [lnockas
CHUHYycoUJanbHas BojHa. /[JInHa BOJHBI, BOIHOBOM BEeKTOp U (hazoBasi CKOpocTh. BonHoBas
MOBEPXHOCTb U ()POHT BOJIHBI.

OpnHOMEpHOE BOJIHOBOE YpPaBHEHHE. JHEPIreTUUECKUE XapaKTEPUCTUKHU YIIPYTHUX BOJIH.
CgoiictBa x)uakocted. JlaBiaeHue B mokosmiecs kuakocTH. 3akoH [lackamsa. 3akon
Apxumena.

['unpoauHamMuka KUIKOCTH, METOAbl onucaHus. JIuHUM Toka U TpyOku Toka. TpyOku u
MaHOMETPBI JJI1 U3MEPEHUS NABJICHUS B XKUIKOCTSX.

Hecxxnmaemas xunkocts. MneanbHas KHIKOCTb. YpaBHEHHE HEPa3pbIBHOCTH CTPYyH U
CII/ICTBHE U3 HETO.

VYpasHenue bepHyinu s uaeanbHONU KUAKOCTH, CIEACTBUE U3 HETO JIJIsl TOPU30HTAIBHON
TpyOKku Toka. BogocTpyiinblil Hacoc.

Bsi3kas sxuakocts. Cuiibl BHyTpeHHero TpeHus. JlamuHapHOe U TypOyJIeHTHOE TEUeHHeE.
Yucno Peltnonsaca.

JIBI>KeHME Tel B )KUJKOCTAX: cujla J0OOBOTO COMPOTUBIICHHUS, TOAbEMHAs CUIIA.
ITonpemHas cuiia Kpbljia cCaMoJIeTa.

Makpockomnuyeckue cucteMbl. CTaTUCTHYECKOE U TEPMOJIMHAMUYECKOE OMHCAHNE
MakpocucTeM. Mozens uaeanpbHoro raza. OCHOBHBIE 3aKOHBI HEAIBHOTO rasa.

VYpaBHEHHE COCTOSIHUS UACATBHOTO ra3a. JKCIIEpUMEHTAIbHBIE Ta30BbI€ 3aKOHBI.
OcHOBHBIE TIpeicTaBIeHUs MOJIeKysipHO-KuHeTHueckor Teopun (MKT). OcHoBHOE
ypaBHeHue MKT. MonekynsipHO-KMHETUYECKOE HCTOJIKOBAHUE TEPMOIMHAMUYECKOM
TEMIEPATYPBI U JaBICHMUSL.

Yucio creneHelt cB0OOOIbI. 3aKOH PaBHOPACTIPECTICHUS YHEPTHUH IO CTETICHSIM CBOOO/IBI.
Cpenssist 2HEpTrus MHOTOaTOMHOM MOJIEKYJIBI.

Pacnipenenenrie MakcBenia MoJiekys o ckopocTsam. Hanbomnee BeposiTHas, CpeTHss,
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KBaJIpaTU4Hasi CKOPOCTH MOJIEKYJI.

Pacnipenenenne bonsimana. bapomerpudeckas popmyna.

HepaBHoBecHble MakpocuCTeMbI. SIBiIeHMs mepeHoca B razax. Obiiiee ypaBHEHUE
nepeHoca.

SBnenue mupdysun. YpaBuenne Guka. Kosddunment nuddysuu, ero MoieKyIspHo-
KHUHETHYECKasi MHTEpIpeTalusl.

SBnenue TerionpoBoAHoCcTH. YpaBHeHHe Dypbe. Koo puimeHt TernnonpoBoaHOCTH, €ro
MOJIEKYJIIPHO-KUHETUYECKAsi HHTEPIIPETaIUs.

SBnenue Bs3kocTH. YpaBHeHue Hprotona. Kosdduument Ba3kocTu, ero MojaeKyispHo-
KHUHETHYECKasi MHTEpIpeTalusl.

Peanbubie ra3el. YpaBuenue Ban—aep—Baanbca.

N3otepmbl peasibHOrO raza u raza Ban—pep—Banbca. Kputnueckoe cocrosnue. Paswl,
dazoBeie nepexonpl. PazoBas quarpamma.

TepmonuHaMuyueckasi CUCTEMA, TAPAMETPI COCTOSIHHS, TEPMOAMHAMUYECKOE PABHOBECHE.
BuyTpennss sueprus cucremsl. [lepBoe Havano TepMOJIMHAMUKU B MHTETPAIILHON U

g epeHmanbHol Gopme.

[IpumeHeHre MepBOro Havajga TEPMOAMHAMHMKH K H30mpolrieccaMm B raszax. Pabora B
u30Ipoleccax.

TemnoemMKocTb. Y aenbHas U MOJISIpHAS TEIUIOEMKOCTH, UX CBsI3b. MOJISIpHBIE
teroemkoctu Cp, Cv. YpaBHeHue Maiiepa.

Anmunabarnyeckuit mporecc. Ypauenue [lyaccona. Pabora B agunabatudyeckom mpoiecce.
[{uknudeckue npouecchl. Padora rukina. OOpaTuMbie 1 HEOOpATHUMBIE TIPOIECCHI.
Tennoseie aeurarenu. KIIJI TermmoBoro apurarens.

[ukn Kapro. KIT/] muxna Kapao s uaeanbsHoro raza. OoparumMocts nukia Kapso.
Peanpuble nwmknbl.  HeocymecTBUMOCTH  BeUHOro  jaBurarens. Bropoe  Hawano
TEPMOJMHAMUKH.

OHTponus ujaeanbHoro raza. Cpoiictea sutponuu. @opmyna bonbimana. Cratuctuueckoe
TOJIKOBAHWE BTOPOTO Hayajga TePMOJUHAMUKH.

Bomnpocsl 3x3ameny (2-i cemecTp)

Yacrs 1
TBepnioe cocTosiHKE BElIeCTBa, KPUCTAILIIBI M aMOp(HBIE TeNa, JaTbHUN U OMMKHUN
nopsiiok. Pemerka u 6a3uc KpUCTANIMYECKOM CTPYKTYpBl. DlIeMeHTapHas ssueika
KpHUCTaJlja, ee mapaMeTphl.
CHuMMeTpHs KpUCTAIUIOB. DJIIEMEHTHI TOUEYHOW U IPOCTPAHCTBEHHON CUMMETPHH.
CuHTOHUM.
Tuns! KPUCTAIIIOB B 3aBUCUMOCTH OT pPOJa YacTHIL B y3J1aX PELIETKN U B3aUMOJAECHCTBUN
MEX1y HUMH.
JleeKTbl KpUCTAJUIMYECKHX CTPYKTYp, MX Kiaccuukauus, BIUsSHHE Ha (usnueckue
CBOICTBA KPUCTAJIOB.
Kunkne kpucTamibsl, X BUABI U CBOWCTBA.
CBoliCTBa 3JIEKTPUYECKOTO 3apsiaa. OJIEMEHTApHBIM 3apsn. TodedHbld 3apsi. 3aKkoH
Kynona.
DNeKTpUUecKoe MoJjie U ero XapakTepucTUku. HanpsykeHHOCTh MOJIsl TOYEYHOT o 3aps/ia.
['paduueckoe n300pa>keHHe MEKTPOCTaTUIECKUX nosiei. [IpuHIMn cynepno3unuu.
Pa6oTa cui sanexrpudeckoro nosis. [Torentman. [loTeHnman ToueuHoro 3apsija.
CBs13b IOTEHLIMANA U HAIIPSPKEHHOCTHU JIEKTPOCTATUYECKOTO MOJIsL. DKBUIIOTEHIINAIbHbBIE
JIMHUM U TOBEPXHOCTH.
OcHoOBHBIE TEOPEMBI JEKTPOCTATUKU: TeopeMa ['aycca, TeopemMa O LHUPKYJISALUU BEKTOpa
HaANPsKEHHOCTH o 3aMKHYTOMY KOHTYpY. IToreHnManbHBIN XapakTep
JNEKTPOCTATHYECKOTO MO,
Knaccugukarus Beniectsa (IIPOBOJAHUKH, MOIYIPOBOAHUKH, AUINEKTPUKH). [IpoBOAHUKH
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B DJIEKTPOCTATUYECKOM I10JIe. DJIEKTPOCTaTUYECKasl 3allHTa.

3KBI/IHOTGHHI/IEUILHOCTB IIPpOBOAHUKA. 3HCKTpOCMKOCTB YCAUHCHHOI'0  IMMPOBOAHUKA.
DJEeKTPOEMKOCTb LIapa.

Konnencarop, 371eKTpOEMKOCTh KOHAECHCATOPA, COSANHEHNE KOH/IEHCATOPOB.

OHeprus 3apsyKEHHOTO YEIMHEHHOI'O MPOBOJHMKA, KOHIEHCATOpa. DHEPIrus U IUIOTHOCTb
SHEPTUU HIIEKTPOCTATUIECKOTO MOJIS.

JIM2JEeKTpUKH B 3JIEKTPOCTATUYECKOM IoJIe. OJEeKTpuuecKuil aunois. [lonspuszanus
JAUDJICKTPHUKOB, BUABI U MCXAaHHU3MbI IIOJIApU3ALIUHA.

Bekrop nonspuszauuu (MONSpU30BaHHOCTE) AUNIEKTpHUKA. HampspkeHHOCTh M MHIYKLMA
AIIEKTPUUYECKOTO TOJIS B TUDIIEKTPUKAX.

ONEeKTpUYECKUH TOK, YCIOBUS €0 CYIIECTBOBAHUSA M XapaKTEPUCTHKH.

CropoHHUE CHIIBL. DIEKTPOJIBIKYIIAs CHJIA W HAINpsDKEHUE.

3akoH OMa AJ11 OJHOPOAHOIO Y4aCTKa LeNH IOCTOSHHOro ToKa. 3akoH OMa B
muddepeHmansHON Gopme.

ConpoTuBieHne IPOBOJHUKOB U UX COCIUHEHHE.

3aBUCUMOCTh COIIPOTHUBIICHUA MIPOBOJHUKOB oT TEMIIEPATyPEI. SIBnenne
CBEPXIPOBOAUMOCTH.

3akoHn Oma JyUIsi HEOJHOPOIHOW Pa30MKHYTOW M 3aMKHYTOW LIEIIH.

[TpaBuna Kupxroda mis passerBieHHod nenu. Ilpumenenue npasun Kupxroda s
pacuera pa3BETBJICHHBIX LIENEH.

PabGoTa ¥ MOLIHOCTH HOCTOSHHOrO TOKa. 3akoH Jkoyns-JleHna B HMHTErpaJbHOM U
muddepeHmanbHoi hopme.

Knaccuueckas Teopus 351eKTponpoBoiHOCTH MeTaiioB pyne-Jlopenua.

3onHas TCOpHUA TBEPAbIX TCII. 30HHEBIE AuarpaMmbl IIPOBOAHHUKOB, MOJYHOPOBOJHHUKOB U
JIBJIEKTPUKOB.

DJIEKTPONPOBOAHOCTD METAJUIOB i COOCTBEHHBIX TOJTYIPOBOIHUKOB.

CoOcTBeHHass M MpHUMecHas MPOBOAMMOCTb IOJYNPOBOAHUKOB, €€ 3aBHCHUMOCTH OT
TEMIEPATYPbI U OCBEIIEHHOCTH. TepMo— 1 (POTOCONPOTUBIECHHUS.

JlelicTBUE 3NEKTPUUYECKOTO U MAarHUTHOTO TMOJISI HA JBWXKYIIMICS 3apsa. MarHuTHas cuia
Jlopenua u ee cBoiicTBa. MarHMTHOE NOJIE IBUKYIIETOCA 3apsa.

['papuueckoe mzobpaxeHre MarHUTHbIX nojeil. [IpuHuun cynepnosuinuu. 3akoH buo-
Cagapa—Jlamnaca.

3akoH Amriepa. B3aumoselicTBue napamielbHbIX TOKOB.

Pabora no nepemernienno NpoBOJIHUKA ¢ TOKOM B MarHMTHOM noJie. [loTok MarHuTHON
WHIYKIHUU.

OCHOBHBIE 3aKOHBI MATHUTHOT'O TOJIS: TeopeMa ['aycca u TeopeMa 0 HUPKYJISLIUNA BEKTOPA
MarHuTHOM HMHIYyKIIHH B. BuxpeBoli xapakTep MarHUTHOTO ITOJIS.

MaruauTHoe nosie B BelecTse. HaMarHM4eHHOCTh BEILIECTBA.

Buasl marnetukoB. CBOMCTBA TMAaMarHeTUKOB M MTapaMarHEeTHKOB.

CaoiicTBa (heppOMarHeTUKOB, MAarHUTHBIN THcTepe3uc. Touka Kiopu.

SIBiieHME NEKTPOMAarHUTHOM MHAYKINH, 3aKoH Dapanesd. [Ipasumno Jlenna.
NunayktuBHOCTh KOHTYpa. CamonHaykius. 3akod dapajes A1 CaMOMHIYKIHH.

3aKOH U3MEHEHUS TOKA IIPU pa3MbIKaHUH U 3aMbIKAaHUH LIETIH.

DHeprus u IIOTHOCTh IHEPTUU MAarHUTHOTO MOJIS.

KBasucranuonapHbie 1€MW U TOKU. DJIEKTPUUECKUIN KoJieOaTeNbHBIA KOHTYp, YpaBHEHHE
K0JIe0aTeIbHOTO KOHTYpA.

CoOcTBeHHbIe Koebanms B KoebarenpHOM KoHType. @opmyna TomcoHa.

3aryxaromye KoieOaHus B KoJiedaTeTbHOM KOHTYpE.

BrinyxaeHHble KosiebaHus B KojebaTeIbHOM KOHTYPE.

IlepeMeHHBII TOK, MIHOBEHHOE, NEHCTBYIOIEE M CpeqHee 3HaueHud. 3akoH Oma i
aMIUIUTYIHBIX 3HAYEHUH IEPEMEHHOTO TOKA U HANPSKEHHUS.
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ConpoTuBicHue, €MKOCTb M HHAYKTHBHOCTH B IICNHM IEPEMEHHOIO TOKA. BekTopHas
quarpamma. ViMiiejanc 1By XIOIIOCHHUKA.

Pe3oHaHC HaNpsHKEHWH U TOKOB B LIEIISAX IIEPEMEHHOTO TOKA.

Pabota 1 MomHOCTH MepeMeHHOT0 ToKa. KoaduImeHT MOIITHOCTH.

Buxpeoe anexkrpudeckoe nosue. Tok cMmemeHus.

Cucrema ypaBHeHHid MakcBesuia B HHTErpasibHOM (hopme. MaTepHuanbHble ypaBHEHUS.

OTKpBITHIN KOJIeOaTENbHBIN KOHTYD (BHOpaTop ['epiia) u ero uzirydeHue.
CBOOOIHOE SJCKTPOMArHUTHOE TOJIE€ U €ro CYIIECTBOBAHHME B BHJIE DJIEKTPOMATHUTHBIX
BostH (OMB). CpoiictBa DMB.

BonHoBoe ypaBHeHnue jisi £ w H . DHeprus U moTok 3Hepruu, BekTop llodHTHHTA.
[IIxana 31eKTPOMarHUTHBIX BOJIH.

Yacrtp 2
Cucrema ypaBHeHMH MakcBela B HHTETpalbHOW QopMme, HX (PHU3UUECKUH CMBICI.
MarepuasnbHble ypaBHEHHUS.
OTKpEITHII KOJIe0aTenbHBIN KOHTYp (BuOpaTop ['epra) u ero usinydeHue.
CB00OHOE 3JEKTPOMArHUTHOE TOJI€ U €ro CyLIECTBOBAaHHE B BUJE JIEKTPOMArHUTHBIX
BostH (OMB). CpoiictBa OMB.

BosHOBOE ypaBHEHHE U1 E u H . TIoTOK M IIOTHOCT TOTOKA sHeprun OMB, BexTop
IToiinTrHra. MHTEHCHMBHOCTH BONHBL. [IIkana OBM.

CseroBasi BoJIHAa. YpaBHEHHE MOHOXPOMAaTHYECKOM BOJIHBI U ee mapaMmerpbl. YactoTa u
JUIMHA BOJIHBI B BAKyyMe€ U CpEeE.

I'eomeTpuyeckas onTuKa Kak IpeaesbHbIA ciydaid BOJTHOBOM onTukH. [IpuHnmn depma.
3aKOHBI T€OMETPUYECKON ONTHUKH.

SIBreHne OTHOTO BHYTPEHHETIO OTPAKEHUsI. BOJIOKOHHAsA ONTHKA.

Tounkue nuH3bl. OnTuyeckas cuia auH3bl. @opmyna nuH3bl. [locTpoenne u3obpaxeHuil B
TOHKHX JIMH32X.

DOTOMETPUYECKHE BEIUYUHBI B DJHEPreTUYECKOM U CBETOBOM CHCTEMAax HW3MEpPEHUs.
KpuBas BugHOCTH.

WuTepdepeHIyst CBETOBBIX BOJIH. YCIIOBHS MakCUMyMa M MUHUMyMa HHTep(hEpeHIUH.
KorepeHTHOCTB BOJIH. METO/1bI MOJTy4YE€HHsI KOTEPEHTHBIX BOJIH.

Merton nenenust BosHOBOro (ponrta-cxema lOnra. Ces3p mexay (azoif M onTHYeCKOi
Pa3HOCTBIO XO/a.

Merton  neneHuss  aMIUIMTYJObl -  HUHTepdepeHuuss B  TOHKHUX  IJIACTUHKaX
(mmockomnapanenbHbIX, KITMHOBHU/IHBIX).

Hutepdpepomerp MaiikenbcoHa — KOHCTPYKIMS U IPUMEHEHHE.

Hudpaxus csera. Ilapamerp mudpaxuuu. [Ipunnun [roiirenca. Ilpunnun Irolirenca-
Openens.

Hudpaxus OpeHens Ha KPYTiioM OTBEpCTHH. 30HHAS IJIACTUHKA.

Hudpakuus Opaynrodepa Ha menu. AudpakiponHas pemeTka.

Judpakius peHTreHOBCKHUX JIy4ed Ha MPOCTPAHCTBEHHBIX KPUCTAJUIMYECKUX peIIeTKax.
®opmyna Bynbsga-bparra.

EcTecTBeHHBII W MOJSPU30BaHHBIM cBeT. Buabl mnomspuzanmun OMB. Yactuuno
NOJIIPU30BaHHbIN cBeT. CTENEHb MOJISIPU3ALINN.

Metonpl moy4YeHusl IJIOCKO-TIOJSPU30BAHHOIO cBeTa. llosspusaTtopel M aHaIM3aTOpPHI.
3akoH Manroca.

[Tonstpu3zanus cBeTa pu OTPAXKEHUU U IPEIOMIIEHUH. 3aK0H bprocrepa.

[Tonstpusanus cBeTa Mpu ABOMHOM JIy4EIIPEIOMIICHUH.

HckyccTBEHHAss ONTHYECKAs aHU30TPONUS. ODJIEKTPOONTHYECKHME W MAarHUTOONTHYECKHE
3P PEKTHI.

OnTnyeckas akTUBHOCTD BELIECTBA. BpallieHne m1oCKoCT MOISpU3aLnH.



25 Jlucnepcusi cBera. HopmanbHas W aHOManbHas AUCHEpCHs. OJEKTPOHHAs TEOpHUs
JUCIIEPCUU U MOIJIOIIEHHUS CBETA.

26 Ilormomenue cBera BemecTBOM. 3akoH byrepa-JlamOGepra. KoaddumueHT moriomieHus.
CHexTpsl MOTJIOICHUS.

27 Paccesnue cBeta. Paccessuue Panes. [lomsipusanust paccessHHOTO CBeTa.

28 TemnoBoe w3nydeHue. M3mydarenpbHas M TIOTJIOMIATEIbHAS CIIOCOOHOCTH Tel. 3aKOH
Kupxroda. AGCONMIOTHO YepHOE TETIO.

29 3axoHBI M3Iy4YeHHUs a0COMIOTHO 4YepHBIX Tell: 3akoH Credana-bonbumana, Buna, Panes-
JxuHca.

30 KBanToBaHMe SHEPryuU U3IyUYeHHS a0COMOTHO YepHOro Tena. ®opmyna [lnanka.

31 T'unoresa DHHIITEHHA O CBETOBOM KBaHTe. Macca, 2Heprus, UMITYJIbC ()OTOHA.

32 Buemnuii potodrddekr. Ypapuenue DitHmreiiHa. [Ipubopsl Ha ocHOBe hoTodddekTa.

33 TopmosHoe peHTreHOBCKOe u3inydyeHue. PeHTreHoBckas TpyOka.

34 KoMNTOHOBCKOE pacCcessHHE CBETA.

35 JlaBneHue cBeTa.

36  OmnbiT bore. ®otonsl. KopmyckynsipHO-BOITHOBOM JTyallu3M CBETA.

37 CnoHTaHHOE M BBIHYXJCHHOE HU3Iy4yeHHE. YCHUJICHHE CBeTa NpPU TMPOXOKICHUH 4Yepe3
MHBEPCHO 3aCelIeHHYI0 cpely. O01mas cxemMa ONTHYEeCKOro KBaHTOBOI'O I'eHEPaTopa.

38 CaoiicTBa nazepHoro usnydenus. [Ipumenenue na3epos.

39 KopryckynsspHO-BOJIHOBOW Jyanm3M BemiectBa. [wumnoresa ne bpoitnsa. Omneitel 110
TG PaKIUU SJIEKTPOHOB.

40 CsoiicTBa BoJH Jie bpoiisisa. BeposTHOCTHBIN CMBICI BOJIH Jie¢ bpotist.

41 CoortHouieHue HeompeneiaeHHocTeil ['eif3endepra u BHIBOIBI U3 HUX.

42 CocrosiHUE YacTUIBI B KBAHTOBOM MexaHuke. YpaBHenue llIpenunrepa (BpeMeHHOE).

43 Monens aroma Tomcona. OmbiTel Pesepdopna mo paccestHHIO o-4acTHIl BEIECTBOM.
Snepnas monens atoma Pezepdopna.

44  CrnekTpanbHbIE CEpUU U3ITYUYCHHS aTOMa BOJOPO/Ia.

45 Tlocrynartel bopa. Moaens atoma Bogopoaa o bopy.

46 BogopomononoOHasi cucTeMa B KBaHTOBOM MexaHMKe. [IpocTpaHCTBEHHOE KBaHTOBAaHME.
CnuH 371eKTpoHa.

47  Tpunuun ITaynu. [lepuoanueckas cuctema >1eMeHTOB MeHaerneeBa.

48 HyxnonHas moxpenb siapa. [IpoTOHBI W HEHTPOHBI. 3aps] M MaccoBOE YHCIO spa.
N30Tons! 1 H300aphl.

49 SnepHble CHWIIBI, YCTOHYMBBIE W HEYCTOWYHMBBIC spa. DHEPTUs CBSI3M U YCTOHYHMBOCTH
anpa. Jlegext macc.

50 PagmoakTHBHOCTH. 3aKOH paJMOAKTUBHOTO pacmana. a-, f-, y-uznydenue. llpaBumiio
CMEILEHNUS.

7.4 Mertoanueckue MaTepuaJibl, OIpeaesiiOIde  MPoUEAyPbI
OLlCHUBAHUSA 3HAHWI, YMEHHH, HABBIKOB XapPaKTePHU3YKIUNX 3Talbl
popmMupoBaHus KOMIIETEHIIUM

KonTpoas ocBoeHus nuCHUIUINHB «PU3NKa» MPOBOAUTCS B COOTBETCTBUU
c IIn KybTl'AY 2.5.1 — Tekymumii KOHTPOJb YCIEBAEMOCTH H MPOMEKYTOUYHAsS
aTTeCcTallusl CTYJICHTOB.

Kpumepuu oyenku, wixana oyeHusanus npogedeHus IK3ameHa

OlLieHKa «OTJAMYHO0» BBICTABIISIETCS TIPYU YCIOBUH, UTO CTYJIEHT CIIPABUJICS C
3alaHusIMU B TOJHOM oO0beme 0e3 omubok. [loHumaeT 1enp H3yyaeMoro
Marepuajia, JEMOHCTPUPYET yMEHME pemarb 3agaud. (OTBeyaeT Ha
JOTIOJIHUTENIbHBIE BOIPOCHI ITPABUIIBHO.



OneHka «XOpo110» BBICTABIISAECTCA IIPU YCIOBUH, YTO CTYACHT CIIPABUIICA C
3aJJaHUSIMU B TIOJIHOM 00BEME, HO JOMYCTHJI OIIMOKH WM B TEOPUU WIIH TIPH
pemienny 3aaa4nd. OTBEYaET Ha JOMOJIHUTENbHBIE BOIPOCH PABUIIBHO.

OueHka «yAOBJIETBOPUTEJIbHO» BBICTABIISIETCS IIPH YCIOBUH, YTO CTYIEHT
CHpPaBUJICS C 33JaHUSIMU YaCTUYHO: BOIIPOCHI OCBEIIEHBI HE B MOJHOM OOBEME,
3ajaya He pemreHa. OTBEThI Ha JONOJHUTENbHBIE BOIPOCH! BBI3BIBAIOT HEOOJIbIINE
3aTpyAHEHUS.

OneHka «HEYAOBJIETBOPHTEJBbHO» BBICTABISICTCA IIPU  YCJIOBUM, 4YTO
TEOPETUYECKHUE BOIIPOCHI HE OCBEILEHBI, 33/1a4a HE peLIeHa.

TpeGoBanus k 00y4yarouMMCs P MPOBEJIEHUH 3a4€Ta

Bormpocsl, BEIHOCHMBIE Ha 3a4€T, JOBOIATCA O CBEACHUS CTYJIECHTOB HE
IIO3JJHEE, YEM 3a MECSI] 10 CAAYN 3a4eTa.

B nporiecce oneHMBaHMs pacCMaTPUBAIOTCS 3HAHUSA U YMEHMS CTYJEHTA MO
BBIIIOJIHEHHBIM 3a1aHusIM. OLEHUBAETCS: KAYECTBO BBINIOJHEHHBIX padoT, HAIMYUE
BCEX 3aJaHMl W TMOJHOTa HX BBINOJIHEHUS. 3a4eT MPOBOJUTCA BEAYLIUM
MPENO/IaBATEIIEM.

Kpumepuu oyenxu, wixana oyenueanus npogedenus 3a4ema

OueHKa «3a4Te€H0» COOTBETCTBYET MapamMeTpaM Jt000il U3 MOJ0KHUTEIbHbBIX
OLICHOK («OTJIMYHO», «XOPOIIO», KyAOBIECTBOPUTEIBHOY).

OneHka  «HE  3a4TEHO»  COOTBETCTBYET  IapaMeTpaM  OLCHKH
«HEYIOBJIETBOPUTEIBHOY.

OneHKa «OTJIMYHO» BBICTABJISETCS IPHU MOJHOM OTBETE Ha TEOPETUUYECKUE
BOIIPOCHI, YTOUYHSAIOIIME JONOJHUTENbHBIE BONPOCHI, IPABHIBHO PEHIEHHBIX
3aj1ayax.

OneHKa «XOpOIIO» BBICTABISAETCS NPHU HE3HAYUTENBHBIX 3aTPYAHEHUSX B
OTBET€ HA TEOPETUUYECKUE BOMPOCHl (HETOUYHBbIE (HOPMYJIUPOBKA OCHOBHBIX
NOHATUU U OMNpPENENICHMI), 3aTPYJHEHUSAX IPU OTBETAX HA JOIMOJIHHUTEIIbHbIE
BOIIPOCHI, YBEPEHHBIX OTBETAX HA YTOUHSIOIINE BOMPOCHI, MOJHOCTHIO PEIICHHBIX
3aja4ax.

OueHka «yA0BJETBOPUTENbHO» BBICTABISETCS MPU HE3HAHUU OIHOTO U3
3aJIaHHBIX TEOPETUUYECKUX BOIPOCOB, HEMPABWIIbHBIX OTBETAX HA JOMOJHUTEIbHbBIE
BOIIPOCHI, HE IMOJIHOCTHIO PEIICHHBIX 3a7adax, MpPU YCIOBUU 3aBEPIICHUS €€
pelieHus nocie pa3dopa anropuTMa petieHus ¢ mpernogaBaTesieM.

OueHka «HeyA0BJIeTBOPUTEIbHO» BBICTABIISIETCSA IIPH OTCYTCTBUU OTBETOB
Ha TEOPETHUYECKHE BOIPOCHI M HE PEUIEHHBIX 3a/1a4ax; HEyMEHUE PEeaTh IPOCThIE
3aJa4, Jake mociie pa3dopa alropuTMa petieHus ¢ mpernogaBaTesieM.



8 IlepeyeHb OCHOBHO¥ M IONOJHUTEIbHON Y4eOHOH JTUTEPATYPHI

OcHoBHAaA

1. CtpourenpHas ¢u3nka [DNEKTPOHHBIN pecypc| : KpaTKuil Kypc JIEKIUN
JUIs  CTyJAeHTOB OakanmaBpuaTa, oOyuwaromuxcs mno Hampasienuo 270800
«CtpoutensctBo» / coct. C. B. Cremnkmii, K. O. JlapuoHoBa. — DIEKTpOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKMI TIOCYyHapCTBEHHBIA CTPOUTEIIBHBIN
yauBepcuteT, Al [lu Op Menua, 9bC ACB, 2014. — 57 ¢. — 978-5-7264-0958-
0. — Pexum noctymna: http://www.iprbookshop.ru/27466.html

2. JlabopaTtopHble paboThl 1o ¢usuke. Boimyck 1. Mexanuka [neKTpOHHBIN
pecypc] : COOpHMK METOIMYECKUX YKa3aHUH Ui BBIIIOJHEHUS J1aOOpaTOPHBIX
pabot no ¢usuke / coct. JI. I1. Koran [u ap.]. — DJIEKTPOH. TEKCTOBBIE JaHHEIC.
— Hwxuuii Hosropox : Hukeropoackuii rocyaapCTBEHHBIA APXUTEKTYPHO-
ctpoutenbHbliil yauBepcutet, ObC ACB, 2014. — 81 ¢. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/30808.html

3. JlabGopatopHbie paboTel 1O ¢u3MKe. BeIyck 2. DIEKTPUYECTBO U
MarHeTu3M [DJEeKTPOHHBIM pecypc| : COOPHUK METONMYECKHX YKa3aHUU IS
BBITIOJTHEH U J1abOpaTOpHBIX paboT 1o ¢usuke / coct. I'. A. MakoBKuH [ ap.]. —
OJIEKTpOH. TeKCTOBble JaHHble. — Hwxunit Hosropon : Hwukeropoackuii
rOCyJJapCTBEHHBIM apXUTEKTYPHO-CTpouTeNbHbIM yYHHBepcuTeT, ObC ACB, 2014.
— 84 C. — 2227-8397. — Pexum JOCTyIa:
http://www.iprbookshop.ru/30809.html

JlomosHuTEILHASA

1. Cob6onena, B. B. O6muii kypc dusuku [DneKTpoHHBIN pecypc] : yueOHO-
METOJIMYECKOE ITOCOOME K PEIICHUIO 3a/1a4 M BBINOJIHECHUIO KOHTPOJIBHBIX padoT 110

¢usuke / B. B. Co6oneBa, E. M. EBcuHa. — DJEKTpOH. TEKCTOBbIE JTaHHBIC. —
AcTpaxaHb : ACTpaxaHCKMH HWHXEHEPHO-CTPOUTENbHBIM HMHCTUTYT, DbC ACB,
2013. — 250 C. — 2227-8397. — Pexum JOCTyTIA:

http://www.iprbookshop.ru/17058.html

2. ®usuka : npaktukyM / E. A. ®enopenko, A. B. EmMenun, A. B. CaBeHko,
T. TII. KonecnukoBa. — Kpacuomap : Kyo6l'AY, 2020. - 80 vc.
https://edu.kubsau.ru/file.php/124/Metodichka 575694 v1 .PDF

3. 'yproB B.A. ®uszuka TBepAOro Tejaa JJjis WHXKEHEPOB [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ ['yproB B.A., Ocaynenxko P.H.— DOnexrtpos.
TeKkcToBble JaHHbIe.— MockBa: Texnocdepa, 2012.— 560 c.— Pexum moctyma:
http://www.iprbookshop.ru/26903.html.— 5BC «IPRbooks»



O Ilepeyennb pecypcoB HH(POPMAIHOHHO-TEJTCEKOMMYHHKAIIUOH-
Hoil ceTH «HTEepHET»

Ne HaumeHnoBanue Temaruka Ccbuika
1.| Znanium.com YuuBepcaybHas | https://znanium.com/
2.| IPRbook YuuBepcayipHas | http://www.iprbookshop.ru/
3.| ObpazoBaTeIbHBIHI YuuBepcaibHas | https://edu.kubsau.ru/
noprtan Kyol'AY

— PEKOMEH/IyeMbIe UHTCPHET CAMTHI:

1. ba3bl naHHBIX, UHPOPMAIMOHHO-CIIPABOYHBIC M MOUCKOBBIC CHUCTEMbI —
http://ru.wikipedia.org

2. Karamor T'ocymapcTBeHHBIX cTaHmapToB — http://stroyinf.ru/cqi-
bin/mck/gost.cqi

3. Hayunas snextponHas oudimmoreka — https://eLIBRARY.ru

4. OopazoBarenbubii optast KyOI'AY [Onektponssiii pecypc]: Pexum
nocryma: https://edu.kubsau.ru

5. ®enepanbHbIi moprai «Poccuiickoe odpazoBanue» — http://edu.ru

6. Uepuenme. Karamor. EmuHoe OKHO gocTyma K 00pa30BaTeIbHBIM
pecypcam — http://window.edu.ru

7. Cnenan3upOBaHHBIN MOPTAI IJIs MHXKEeHepoB — http://dwg.ru

10 MeToanueckue yKa3zaHusl JUisl 00y4alOIMXCsl 10 OCBOEHHIO
TUCUMITIHMHBI

1. ®usuka : meron. ykazanus / coct. Jl. B. Jledenes, T.I1. KonecHukosa,

I'.®. bepmmukas, E. A. PoxkoB. — Kpacnonap : KyoI'AY, 2020. — 105 c.
https://kubsau.ru/upload/iblock/1de/1deec02efbdad5853783ce6923f79b2e.pdf

2. ®uszrka : METOJ. yKa3aHUs JJIsi caMOCTOsITeNIbHOM paboTel/ cocT. [l. B.
Jle6eneB, E. A. PoxkoB. — Kpacwomap : Kyol'AY, 2019. — 96 c.
https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082beaba.pdf

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJOTHWH, HCIOJb3yeMbIX
NpHU OCYLIECTBJIEHMH 00Pa30BATEILHOIO MPOLEcca MO AUCIHUIINHE,
BKJIKOYAS nepeyeHb NMPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

[Tepeuens nuuensuonxoro 1O
Ne | HammeHoBaHMe Kparkoe onucanue
1 | Microsoft Windows OrnepanroHHas cucteMa



https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
http://ru.wikipedia.org/
http://stroyinf.ru/cgi-bin/mck/gost.cgi
http://stroyinf.ru/cgi-bin/mck/gost.cgi
https://elibrary.ru/
https://edu.kubsau.ru/
http://www.edu.ru/
http://www.window.edu.ru/
http://www.dwg.ru/
https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082bea5a.pdf

Hoctyn k

2 | Microsoft Office

PowerPoint)

(BxmrouactWord, Excel,

[TakeT 0(hUCHBIX MIPUITOKEHUI

3 | Microsoft Visio

CxeMbl ¥ TuarpamMmmsl

I

Autodesk Autocad

CAIIP

INDIGO

5 | Cucrema TecTUpOBaHUs

TectupoBanue

[lepeuens npodeccnoHaNbHBIX 0a3 JTAHHBIX U HHPOPMALIMOHHBIX

CIIpaBOYHBIX CUCTEM

Ne | HammeHoBanue TemaTuka JJIeKTPOHHBIN ajpec
1 | HayuHnas YHuBepcanpHas https://elibrary.ru/
SIIEKTPOHHAS
oubMoTexa
eLibrary
2 | DWG.ru YHuBepcambHas http://dwg.ru
3 | Koncynbrantllntoc | [IpaBoBas https://www.consultant.ru/

cetru UHrepHer,

JOCTYIl B DJICKTPOHHYIO HMH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEely YHUBEPCUTETA.

12 MaTepuaJbHO-TEXHUYECKOE o0ecniedeHune JJ1si 00ydeHust
0 MCHUIJIMHE

No
o/
I

Hanmenosanue

y4eOHBIX
IPEMETOB,

KypCOB,
JUCLUTUTMH
(Momyeit),

BHJIOB y4eOHOMH

HaunmenoBanue noMeneHnii st IpOBEICHUS Anpec
BCEX BUJIOB yU€OHOH JCSATEIHHOCTH,
MPEeTyCMOTPEHHON yU4eOHBIM TUIAHOM, B TOM
YHCJie TOMELIEHUS 111 CAMOCTOSATEIbHOM
paboThI, C yKazaHUEM MEePEIYHS] OCHOBHOTO
000pynoBaHusI, y4eOHO-HATIISTHBIX TTOCOOMI
MPAKTUKHU, HHBIX | U UCTIOIB3YEMOTO MMPOTPAMMHOTO O0ecTieueHusl | y4eOHBIM MIIaHOM (B

(MecTonoJ0KeHue)
MTOMEILEHUH ISt
MPOBEICHUS BCEX BUIOB
y4eOHOM JesTeNbHOCTH,
MpEeyCMOTPEHHOM

cllydyae pean3aliu

NESITEIbHOCTH, o0Opa3oBaTenbHOI
IPe Ty CMOTPEHHBI MIPOTPaMMEI B CETEBOH
X Y4eOHBIM (hopMe JOTOTHUTETHHO
TUTAHOM YKa3bIBACTCS
o0Opa3oBaTenbHOI HAaUMEHOBaHUE
IPOTPaMMBI OpraHM3aIHH, C
KOTOPOH 3aKJII0YEH
JIOTOBOD)
1 2 3 4
1 |®usuxa ITomemenne Ne307 DJI, mmomanes — 84,8m2;/350044,



https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

JlaGopatopus  "DnekTpudyectBa W ONTHUKH"

KpacHomapckuil — kpaid,

(xadenpsr ¢usukn)|r. KpacHonmap, yi. um.
nabopaTopHoOe obopynoBanue|Kanununa, 13, 3manue
(o6opynoBanue mabopatopuoe — 11 mmr.;[ydeOHOTO Kopmyca
U3MEPUTETD — 1 IT.;);|hakynbpTeTa
TEXHUYECKHE cpencTBa o0yueHus [eKTpuduKanum
(koMmblOTEp  MEpCOHaNBbHBIA — 1  1T.);
CHenHaIu3upoBaHHasl MebOerb(ydueOHas J10cKa,
y4yeOHast meOern).

Dusuka ITomemenne Ne308 DJI, mocamounblx mect —|350044,
38, mIomangb — 91,1M2, y‘-IeGHaSI AyauTOpUA IjId KpaCHOI[apCKI/Iﬁ Kpa]‘/'l,
MPOBE/ICHHUs  3AHATHH  CEMUHAPCKOIO  THIA,r Kpachonap, yiI. HM.
KypCOBOT'O MPOCKTUPOBAHUS  (BBITIOJTHEHUS Kamunna, 13, snanne
KYPCOBBIX pabor), TPYIIOBBIX u
WHIWUBUAYAIBHBIX ~ KOHCYJBTAIlUH, TEKYIIETO ydebHoro xopmyca
KOHTPOISL M  IPOMEXyTOuHOH arrecrarum.|PaKyIbTeTa

AneKTpudUKau

nabopaTopHOe o0opyaoBaHue
(obopynoBanue mabopaTtopHoe — 3 IIT.;);
crienManu3nupoBanHas MeOenb(yueOHast JocKa,
y4yeOHast MeOenb).

dusnka ITomemenne Ne312 DJI, mmomans — 34,1m2%;/350044,
IMOMCIICHUEC JJ1A XpaHEHUA )51 KpaCHOI[apCKI/Iﬁ Kpaﬁ’
NPOMUIAKTHIECKOTO  OOCITYKUBAHUSL yIEOHOTO| . KpacHozap, yiL. uM.
000py noBaHHs. Kanununa, 13, 31anue
CIUTUT-CUCTEMA — 2 IIT.; ydebHoro xopmyca
71abopaTopHOE oGopynoBanne| PaKyIbTETA
(oGopynosanue nabopatopHoe — 4 IOT.;);DNEKTpHPUKALINH
TEXHUYECKHE cpencTBa o0yuYeHHs
(KOMIIBIOTEP NEPCOHANBHBIN — 2 MIT.).

dusnka ITomernenne Ne305 DJI, mocamounsix mect —|350044,
46, mIomaab — 68,7M2, yqe6Ha$[ aAyauTopus i KpaCHOILapCKI/Iﬁ Kpaﬁ,
NMPOBENEHHs  3AHATHH ~ CEMHHApCKOro  THIIA,|. Kpacmonap, i HM.
KypCOBOTO MPOCKTHPOBAHUS  (BBITIOJTHEHUS Kammnsa, 13, 31anme
KYPCOBBIX pabor), IpyIIOBBIX "
WHIWNBUIYATBHBIX ~ KOHCYJBTAIlUH, TEKYIIETO yaebHoro xopmyca
KOHTPOIS 1  IPOMEXyTouHoil  arrecrauuu.|PaKyIpTETa

ANeKTpUdUKaIK

n1abopaTopHoe o0opy0BaHue
(o6opynoBanue mabopaTopHoe — 2 IIT.;);
CrienUamu3upoBaHHas MeOenb(yueOHas JocKa,
yueOHasi Me0enb).

dusnka IMomemtenne Ne304 DJI, mmomans — 67,6m2%;350044,

JlaGopatopust "MexaHUKH W MOJCKYJSIPHON
¢uzukn" (kadeaps GU3NKN)

KpacHonapckuil kpai,
r. Kpacnonap, yi. um.




nabopaTopHoe 060pyIoBaHNE
(o6opynoBanue 1aboparopHoe — 15 mit.;);

CIielMaIu3upoBaHHass MeOenb(yueOHass J0cKa,

yueOHasi MmeOeb).

Kanunauna, 13, 3nanue
y4eOHOTro Kopmyca
dakynbpTeTa
aNeKTpUpUKaIuU

duzuka

ITomemienne Ne306 DOJI, mmomans — 30,7Mm%;

nabopaHTCKasl.

CIUIUT-CUCTEMA — 3 IT.;
XOJIOTUITLHUK — 1 IIT.;
nmabopaTopHOE obopynoBaHue
(Bechl — 3 IT.;);
TEXHUYECKUE CpelcTBa o0y4eHus
(Mmby — 1 IT.;

KOMIIBIOTEP MEPCOHATBHBIA — 1 mIT.).

350044,
KpacHonapckuii kpaid,
r. Kpacnonap, yi. um.
Kamuuuna, 13, 3manne
y4eOHOro Kopmyca
dakynpTeTa
AneKTpUdUKau




