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Pabouas nporpamma ucumiminHbl « usnkay papadorana Ha ocHoBe PIOC
BO 08.05.01 «CrpouTensCrBO YHUKAIbHBIX 3JaHUH W COOPYKCHUID)
YTBEPKIIEHHOro mpuka3zoM Munuctepctsa oopazosanus v Hayku PO ot 31.05.2017
No 483.

ABTOp:

JIOLIEHT, KaHAUAAT PuU3.-MaT. AF
HayK i /% “ > T.II Konecuukopa

Pabouas mporpamma oOCy>KeHa U PEKOMEHJIOBAHA K YTBEPKACHHUIO PEIICHUEM
kadenaps! « Dusukm» ot 18.06.2021 1., mpoTtoxomn Ne 10.

3aBeayromuii kadeapoi Al  —
npodeccop, T0KTOp
TEXHUYECKUX HAYK H. H. Kyp3un

PabGouas mnporpamma omo0peHa Ha 3acelaHUU METOAMYECKONM KOMHUCCHU
apXUTEKTYpHO-CTpouTesbHOro ¢akynsreTa oT 21.06.2021 1., mpoToxon Ne 10.

[Ipencenarens
METOJNYECKOM KOMHUCCHUN

KaHIUJJaT TEXHUYECKUX %;/7
HayK, JOLICHT iy € A. M. brsaros
7

PykoBoaurens

OCHOBHOM TTpo¢heCCOHATIBHON —»

00pa3oBaTEILHON MPOrPAMMBI K—« . T". Cepsiit
KaHIM/JaT TEXHHIECKUX HAYK, /

Jo1eHT, Jekad ACO




1 He.]]l) H 3aJa4Y1 0CBOCHUA JTUCHHUIIJINHBI

Heabo ocBoeHUs IUCUMUIUIMHBI «®u3MKa» sBisieTcss (HOpMUPOBAHHE
KOMILJIEKCAa 3HAaHUW 00 OpraHM3allMOHHBIX, HAYYHBIX U METOJUYECKUX OCHOBAaxX
¢buszuku, GopMUPOBAHUE y CTYACHTOB 1IEJIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, U3yYCHHE METOJIOB (PU3HUECKHUX UCCIEOBAaHUI U PU3HUECKUX TPHUOOPOB,
KOTOPBIE UCIIOJIB3YIOTCS B CEIBCKOM XO3KHCTBE, COBPEMEHHOM CTPOUTEIBCTBE U
apXUTEKType, Uu3yuyeHHue (PU3MUYECKUX SBJICHMUM, JeXKallUX B  OCHOBE
IIPOEKTUPOBAHUS, CTPOUTENIHCTBA U BBIOOPA CTPOUTENBHBIX MATEPUAIIOB.

3agauu AUCHMIVINHBI

— W3YYUTb OCHOBHBIE (hH3HUUECKUe SIBICHUS, (QyHIAMEHTATbHBIC TOHSTHS,
3aKOHBI U TEOPUH KJIACCUUYECKOM U COBpEMEHHOM (hU3UKH;

—— BbIpa0OTKA yMEHUSI MPUMEHSTH MOJyYEHHbIEC 3HAHUS 10 (PU3MKE MpH
W3YUYEHUHU JPYTUX JUCIUTLINH, BBIIEISITh KOHKPETHOE (PU3UUECKOE COepIKAHUE B
NPUKIAIHBIX 3a7adyax MNpOoPEecCHOHATBHOW JAESITENbHOCTH, CO3/aBaTh U
aHaJIM3UPOBATh TEOPETUUECKUE MOJENH SIBJICHUI U ITPOLECCOB;

2 llepeyeHb MJIAHUPYEMbIX Ppe3yJbTaTOB OOyuYeHHS] IO
TUCHHUIJIMHE, COOTHECEHHBIX C IUIAHMPYEMbIMH Ppe3yJbTaTaM U
ocsoenus OIIOII BO

B pe3yabrare 0CBOeHUS AUCHMILIMHBI (OPMHUPYIOTCS CleayIolue
KOMIIeTEeHIMH:

OIIK-1 Cnocoben pemarh OpUKIAAHBIE 33/1a4l CTPOUTEIBHON OTpaciy,
UCIIO0JIb3Ys TEOPHUIO U METOIbI PyHIAMEHTAILHBIX HAYK

3 MecTto aucuumianabl B cTpyktype OIIOII BO

«Pusuka»y sBiageTca IUCHUIUMMHON oOs3arenbHort yactu OIIOII BO
MOAroTOBKM oOywaronuxcs 1o crenuaidbHocTH  08.05.01  CrponTenscrso
YHUKAIBHBIX 3JTaHUH H COOPYKEHHH, crienamn3aniy « CTPOUTEITbCTBO BHICOTHBIX
1 OOJIBIIETIPOJICTHRIX 3AaHUU ¥ COOPY KCHU .

4 Oobem mucuILIHHbI (360 yacoB, 10 3a4eTHBIX €IUHMI)

. OO6bem, yacoB
Bunbl yueOHoOM paboThI
OuHas 3aouHas
KonTakTHas pabota 158
B TOM YHCIIE:
— ayJIUTOpHAsl 10 BUIIAM
o 154
y4eOHBIX 3aHATHI
— JICKIH 38
—— NPaKTHYECKHE 68
— 1a60paTOPHBIE 48




. O6bem, yacoB
Bunbl yueOHOM paboThI
Ounas 3aoyHas

—— BHEAyMTOpHAsI 4

—3a4eT 1

——DdK3aMeH 3

——3aImra KypcoBBIX )
paboT (MPOEKTOB)
CamocTosiTesibHas padoTa 175
B TOM YHCJIE:
——KypcoBasi paboTa )
(poext)™
—pouKrC BUIALI 175
CaMOCTOATEIIbHON PabOThI
KoHTpoJb 27
HToro mo 1ucuuminHe 360

5 Copep:kanue TUCHUIINHBI

[To uToram n3y4aemMon JUCHUIUIMHBI CTYACHTHI (00yUaroluecs ) C1atoT 3a4eT
C OLICHKOM B | cemecTpe 1 3K3aMeH BO 2 CEMECTPE.
Hucnunnunan3yyaercs Ha 1 kypce, B 1 12 cemectpe.

CoepskaHue M CTPYKTYpPa AUCUHMILIMHBI 10 0YHO i (hopMe 00yueHus

Buabl yue 0HOI padoThl, BKJIIOYAs
g =
E = o CaMOCTOSITEJIbHYIO Pa0OTY CTY1€HTOB
s E = 1 TPYA0€ MKOCTB (B yacax)
No Tewma. E 2 2 o a6
KTH4 T
/T OCHOBHBIC BOMPOCHI = = pa © abopato | .\ ocTos
= = O | Jlexmm CKUE pHbIE
= TeJIbHAs
S S " 3aHITHUA 3aHATUA
o = pabora
Mexanuxa
Knnematuka
MaTepuadbHOM TOYKA U
TBEpIOTO  Tela  MpHU 3
MOCTYNATEJIbHOM u
BpalaTeIbHOM
nlgmmxemm OIK-1
1 ’ 1 2 4 14
JnHamMuka
MaTepUadbHOM TOYKA U
TBEPIOro Tejia. 3aKOHBI
COXpaHEeHUs.
MexaHuka unecaJbHBIX U
HeWIeaIbHBIX JKHUIIKOCTE M
1 Ta30B
Mexanuueckue OIIK-1
2 1 2 4 14
KONeOaHus u 80Hbl




TewMma.
OcCHOBHBIE BOMPOCHI

Dopmupyembie
KOMIIeTeHIINH

CemecTp

Buabl yue 0Ho# padoThbl, BKJIIOYAs
CaMOCTOSITEJIbHYIO pa0OTY CTY/1€HTOB
U TPYA0€ MKOCTbH (B Yacax)

Jlexmm

IIpakTrae
CKHE
3aHATHA

Jlabopato
pHbIE
3aHATUS

CamocTos
TeNbHaS
pabora

["apmoHnmueckue
KoJie0aHus, SHEPrust
rapMOHUY ECKHX
KoneOanni. 3aTyxaromme
KoNeOaHus.
BrinyxneHHbIe
KoJieOaHus. Pe3onanc.
Bomnb! B ympyroii cpene,
SHEPreTHIECKHE
XapaKTePHCTUKH

YIPYI'HX BOJIH.

Mounexynapuas ¢pusuxa
HNneanbHpie raspl
Kunetmueckass  teopus
Ta30B. SIBieHns
nepeHoca.

OIIK-1

14

Peanvruoiii
JKuoxkocmn.
meJjio

Crsl

2as.
Teepooe

MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBYSA B
raszax. Y paBHCHUE
Ban-nep-Baainnsca.
®as3bl, (a3oBbIE
niepexopl. SBieHus
HA TPAHULIE KUIKOCTHU
Y TBEPIOIO TEJA.
Kamwuiapssle
sBieHus. Kpucrasisl,
UX MapaMeTphl.
JleeKThl KpUCTAIIIOB.
Kunkue KpucTasuisl.

OIIK-1

13

Inekmpocmamuxa

DJIEKTpUYECKOe TIoNiE B
BaKyyMme, ero
XapaKTEePUCTUKU.  3aKOH
Kynona. Teopema I'aycca

OIIK-1

12




TewMma.
OcCHOBHBIE BOMPOCHI

Dopmupyembie
KOMIIeTeHIINH

CemecTp

Buabl yue 0Ho# padoThbl, BKJIIOYAs
CaMOCTOSITEJIbHYIO pa0OTY CTY/1€HTOB
U TPYA0€ MKOCTbH (B Yacax)

Jlexmm
u

IIpakTrae
CKHE
3aHATHA

Jlabopato
pHbIE
3aHATUS

CamocTos
TeNbHaS
pabora

U TeopeMa O IMPKYIIS U U
E. Dnekrpudeckoe nosie B
BewecTse. llompusanus
JIDJIEKTPUKOB.

DJIEKTPMYECKHUE

TOKU B XXUJKOCTSX,

I'ABAXU BAKYYME
Kimaccmaeckas

ANIEKTPOHHASL TEOPUS
ANIEKTPOIPOBOTHOCTH
METAaJUIOB. DJICMEHThI
30HHOM TeOopuH
TPOBOJIMM OCTH
BEIIECTB.

OIIK-1

12

Ilocmosnnoiil mox
DJIEKTPUY €CKUI TOK,
YCIIOBUSI ero
CYILECTBOBaHUA u
XapaKTEePUCTUKU.  3aKOH
OMma a1 OZHOPOJHOM U
HEOIHOPOHO U LETH.
3akon  Jlxoymns-Jlenua.
DIIEKTPONPOBOTHOCTh
TBEPIBIX TEJl B paMKax
KJIACCHYECKON u
KBaHTOBOW TEOPHI.

OIIK-1

12

InekmpomazHemusm
MarnurHoe noie B
BaKyyMme. MarnurHa s
cwia Jlopenma. 3akoH
buo-Casapa-Jlamnaca.
3aKoH Amrepa.
Bs3anmoneiicTBue
napauieIbHbIX
3aKOH  TIOJTHOTO
SIBrieHune
ANIEKTPOMArHUTHOM
MHILyKIMH.
®dapanes.
Jlenma. HMHAYKTUBHOCTH
KOHTYpa. OHeprus
MAarHUTHOTO TIOJISI.

TOKOB.
TOKa.

3aKoH
[IpaBwio

OIIK-1

12




TewMma.
OcCHOBHBIE BOMPOCHI

Dopmupyembie
KOMIIeTeHIINH

CemecTp

Buabl yue 0Ho# padoThbl, BKJIIOYAs
CaMOCTOSITEJIbHYIO pa0OTY CTY/1€HTOB
U TPYA0€ MKOCTbH (B Yacax)

IIpakTrae
Jlexmm CKHe
u 3aHSITH

Jlabopato
pHbIE
3aHATUS

CamocTos
TeNbHaS
pabora

Macenumnoe
sewecmeae
HaMaromuae HHOCTh

noae 6

BEIIIECTBA. Bunrel

MarHe THKOB. CBolicTBa
[Ma- W TApaMarHeTUKOB.
CBOICTBA
beppomarseTHKoB.

[emnepatypa Kropu.

OIIK-1

12

10

Onexmpuueckue
Konebanus
Kone6aTenbHelil KOHTYD,
ero ypaBHEHHE .
CoOcTBeHHBIE,
3aTyXxarolue u
BBIHYK]ICHHBIC
KoeOaHus B
KoJieOaTeIbHOM KOHTYpE.
Pe3oHanc HampsokeHUN U
TOKOB.
llepemennuiti mox
IlepeMeHHBI  TOK,
rapameTphl.
ConporusiieHue,,
€MKOCTh u
MHIYKTUBHOCTh B IIETIH
NIepeMEHHOTO TOKa.
BekropHas amarpamma.
Nmnenanc. 3akon Owma.
MOoOUHOCTE.

Koaddurme vr
MOIIHOCTH.

€ro

OIIK-1

12

11

Ypasuenus Maxceenna
Buxpesoe

AMEKTPUUECKOE TI0JIE, TOK
CMeENICHM. ITonHas
cucTema ypaBHE HUI
MakcBemna.  OTKpPBITBIA
KoJIe0aTeNbHBIN KOHTYP U
€ero V3ITy4EHHE .
DJIeKTpOMarHUTHbIE

OIIK-1

12




TewMma.
OcCHOBHBIE BOMPOCHI

Dopmupyembie
KOMIIeTeHIINH

CemecTp

Buabl yue 0Ho# padoThbl, BKJIIOYAs
CaMOCTOSITEJIbHYIO pa0OTY CTY/1€HTOB
U TPYA0€ MKOCTbH (B Yacax)

Jlexmm

IIpakTrae
CKHE
3aHATHA

Jlabopato
pHbIE
3aHATUS

CamocTos
TeNbHaS
pabora

BOJIHBI M HMX CBOWCTBA.
IIxama OMB.
Teomempuueckasn
onmuxa

ITpyHIn ®epma.
3akouel I1'O. TlomHoe
BHYTPEHHEE OTPAKCHHUE.
Bonokonnas ONTHKA.
ToHkMe TUH3EL.

12

Bonnoeas onmuka
CseToBbIE BOJIHBI.
KorepeHTHOCTB.
Wurepdepenms,
UHTEpQEePEHIMOHHBIC
CXEMBI. Hudpakiyst
OpeHes. 3oHHas
wiacTuHka. Judpakius
®paynrodepa.
JubpakiponHas
peumerka. Ilomstpuzanus
CBETa, ee BUIIBI.
IomspuzaTopsl u
aHAJIM3AaTOPHI. 3aKoH
Mamoca. 3aKoH
bprocrepa.  Onrnuecku
AKTHBHbIE BEILECTBA.

OIIK-1

12

13

Keanmoewvie  ceoticmsa
U3NyyeHus

AOGCOIIIOTHO YepHOoe TeJo
(AYT), 3aK0HbBI
maydenus AUYT.
KBaHroBaHMe 3Heprun
IBIydeHus, Gopmyna
IInanka. I'vmore3a
OiHmreiiHa. BHemHuit
doroadpdexr. Ddpdext
Kommrona. JlaBnenue
CBeTa.

Bonnosvie ceoticmsa

MuKpouacmuy
Bomnbl ne  bpois.
CootHoleHue
HEOIIPEIEJICHHOCTE N

I'eiizenOepra. BomHoBas

OIIK-1

12




TewMma.
OcCHOBHBIE BOMPOCHI

Dopmupyembie
KOMIIeTeHIINH

CemecTp

Buabl yue 0Ho# padoThbl, BKJIIOYAs
CaMOCTOSITEJIbHYIO pa0OTY CTY/1€HTOB
U TPYA0€ MKOCTbH (B Yacax)

IIpakTrae
Jlexmm CKHe
u 3aHSITH

Jlabopato
pHbIE
3aHATUS

CamocTos
TeNbHaS
pabora

byHKIWS u ee
bmnaeckuit CMBICIL

YpaBHeHue
[Ipenunrepa.

14

Amom Pezepgopoa-
bopa. Quzuxa amomos
OmpiTel Pesepdopaa no
paccesnuro. fnepHas
MOJIEJIb aTOMa.
ITocTynats! bopa.
OneKTpOoHHAs
KOH(UTypanusi aTOMOB.
[Mpyxiwm TTaymm.
Bzaumooeiicmeue MU c
amomamu

CrnoHraHHOe u
BBIHYK/I€HHOE

BIIy4eHre, o0Ias cxema
OKT, CBOMCTBA
JIA3€PHOTO M3ITY4EHUs.

OIIK-1

12

15

Amomnoe A0po.
Dnemenmapmule
yacmuyvl

Hykrnonnast monens siapa.
DHeprus CBSI3U u
YCTONYHUBOCTD sapa.
Hedexr MacChL
PannoakTUBHOCTS.

Buner B3amMmoneiicTBui u
KJIACChl  AJIEMEHTapHBIX
yactul,  CoBpeMeHHas
KapTuHa CTPOEHHS
marepun — CraHmapTHas
MOJIEJIb.

OIIK-1

12

Hrtoro

38 | 68

48

175

6 IlepeyeHb y4eOHO-MeTOAUYECKOT 0 O0ecTIeYeHU s 1JIs1

CaMOCTOSITEJIbHOM PadoThl 00y4YAKOIIMXCH M0 JUCUUIITIHHE

1. ®usuka : Mmeton. ykazanus/ coctT. J1. B. JIebenes, T.I1. KonecHukona,




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

2. ®u3muKa : METOA. yKa3aHus JUIsl CaMOCTOsITeNIbHOM paboTel/ coct. . B.
Jle6eneB, E. A. PoxkoB. — Kpacuomap : Kyo6I'AY, 2019. — 96 c
https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082bea5a. pdf

/ OH/ OLle HOYHBIX CPe/ICTB JIJIS1 POBeAe HUS MPOMeKYTOYH Ol
aTrecraunuu

7.1 TlepeyeHb KOMIIETEHINI ¢ YKA3aHUEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce ocsoeHus OIIOII BO

Oransl GopMHUPOBAHUS U MPOBEPKU YPOBHSI

Homep cemecTpa* C(OPMHPOBAHHOCTH KOMIICTCHIMI T10 JUCIMIUTMHAM,
npakTukam B mpouecce ocBoenus OITOIT BO

OIIK-1—- Cnocoben pewams npuxiadHvle 3a0a4u CmpoumeibHo Ompaciu, UCHONb3Ysl Meopuio
U Memoovl pyHOaAMeHMATIbHbIX HAYK

12 Ousrka
12 Xumus
1234 Bricnias MmaTemaTuka
26 M3bIcKaTeNnbHas NPAKTUKA
3 VmxeHepHast 9KOJIOTHsSI B CTPOUTEIIbCTBE
3 XUMusi B CTPOUTEICTBE
3 MexaHuKa TpyHTOB
45 TeopeTnueckasi MEXaHUKa
5 CrpourenbHas pu3nka
5 OcHoBaHMsI U (yHIAMEHTBI COOPYKEHHI
567 ComnporuBiienne MarepuaioB. OCHOBBI TEOpUH YIPYTOCTH U
IIACTUIHOCTH
678 CrpourenbHasi MeXaHUKa
7 MexaHyKa JKIIKOCTH M rasa
78 BeposTHOCTHBIE METONBI CTPOUTEILHOH MEXaHUKU U TEOpUHU
HAJICKHOCTH CTPOHUTEIIHHBIX KOHCTPYKIIHIA
89 Teopust pacdeTa IWIaCTUH U 000JI0YEK
9 MeTtposorusi, cTaHaapTu3alms, CepTUPUKAIms | yrpaBiiec HUE
Ka4eCTBO
B HeymHeiHble 3a1a4M CTPOUTEIBHON MEXaHUKU
8 HopmarmBHasi  0a3a  TPOCKTHpOBAaHMS  BBICOTHBIX U
OOJBLIETPOIETHBIX 3/1aHUN U COOPY>KEHHM
89 Kenezo0eToHHBIE ¥ KAMEHHBIE KOHCTPYKIH
89 MeTammyeckrue KOHCTPYKIN
89A TexHONMOrn CTPOUTEITHHOTO TPOM3BOJCTBA
9 MeTpornorusi, cTaHTapTU3aIys, cepTUGUKAIS U yIpaBiie HUE
Ka4yeCTBO
9 MesxayHapoHasi HOpMaTHBHAsI 0a3a MPOEKTUPOBAHMS
9A DKOHOMUKA M YIPaBJICHUE CTPOUTEIILCTBOM
AB Opranmsaiyst ¥ yOpaBJieHUE CTPOUTENILHBIM MPOU3BOJCTBOM
AB OCHOBBI HAYYHBIX HCCJIEIOBAHHUI
B TexHnueckas 3KCIUlyaTalMs 3JaHAA U COOPYKEHUI
B OO0cnenoBaHue, NCTILITAHUE 3IAHUA U COOPYKCHHI



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

Homep cemecTpa*

Oransl GOpMHUPOBAHUS U MPOBEPKHU YPOBHSI
c(hOpMHUPOBAHHOCTH KOMIICTCHIMIA 1O JTHCIMIUTIHAM,
npakTukaM B mnporiecce ocBoenusi OITOIT BO

B

CelicMOCTONKOCTE COOPYKEHHI

7.2 Onucanue moka3aTtejeil 1 KpUTepHeB 0 lIEHUBAHUSI KOMITeTEHIINI HA
a3JIMYHBIX dTanax ux (o pMUPOBAHMSA, O MHCAHUE IIKAJIHI O IEHUBAHHUS

[Inanupyemsie
pe3yJbTaThl
OCBOEHIS
KOMIIC TCHIIUH
NunukaTopsl
JIOCTYDKCHUS
KOMIIC T € HIIUH

Y poBeHb OCBOCHUS
HEYJIOBJICTBOPHU- OBJICTBOPH-
A pHTl YA p XOPOLIO OTIUYHO
TEJIBHO TEJIBHO . .
. . (cpennwit) (BBICOKMIA)
(MuHUMANBHBIN)| (TIOPOTOBBIN)

OneHovHOE
CPEJICTBO

OIIK-1 CnocofeH pemiaTh NPUKJIaJHbIE 321a41 CTPOUTEIbHOM

MeTOabI (PyHIAMEHTAUTHHBIX HAYK

OTPaCIu, HCOIb3YS TEOPHIO H

OIK-1.1. He cmoco6en | Ciocobern Ha | Cnocoben Ha | CriocoOeH Ha | Y CTHBIN

BbisiBiieHHE ¥ | BBISBUTH U | HIBKOM JOCTATOYHOM | BBICOKOM oIpoc.

KJyaccudu- Kiaccupu- YpOBHE YpOBHE YpOBHE

Karwst KaIypoBaTh BEIBIIATD U | BBISIBISATB U | BBSBISATE U | Tocrp

¢m3ndeckux u | puzudeckue u | knaccudu- Kiaccudu- kyaccudu-

XUMHYECKUX | XUMHYECKHUE KalupoBath KaIupoBath KaIpoBaTh TaGopaToprsie

MPOIIECCOB, TPOIIECCHI, ¢msndeckue u | Gusmdeckue u | GpusuUeckue u

MPOTEKAIONIUX | MPOTEKAIONINE | XUMHYESCKHUe XHUMHUYECKHUES XUMHYECKHEe paborsl

Ha  O0BEKTe | HA  OOBEKTE | MPOIECCHI, TIPOLIECCBI, TPOLIECCHI,

npodeccu- npodeccu- NPOTEKAMOIIUE | MPOTEKAMOIIUe | IpoTeKaromue | KOHTPOIbHAs

OHAJIBHOMN OHAJIBHOMN Ha  oObekTe | HA  oObekTe | HA  oObexte | pabora

JeATeTIBHOCT | JeATelIbHOCTH | mpodeccu- npodeccu- npodeccu-

OHAJIBHOMI OHAJIbHOMI OHAJILHOM Bompocsr K
OCATCIIBHOCTHU ICATCIIBHOCTU JCATCIIBHOCTHU 3K3aMeHy

Bormpocsr K
3a4eTy

OIIK-1.2. He yMeeT | YMeet Ha | Ymeer Ha | Ymeer Ha | YCTHBII

Ompenenenne | OnpenensTh HH3KOM JOCTATOYHOM | BBICOKOM ompoc.

XapakTe- XapakKTe- ypOBHE ypOBHE ypOBHE

pHUCTHK pUCTHKH OTIpeIeIIATH OTIpe/IeIIATh OTIpe/IeIIATH TecThI

¢mugeckoro | GU3MYECKOro | XapakTe- XapakTe- XapakKTe-

nporecca nporecca PHCTHKH PHCTHKH PHCTHKH TaGopaToprsie

(sBICHMS), (saBICHUS), ¢msngeckoro | puszmyeckoro | puzmueckoro

XapaKTepHOTO | XapaKTepHOTO | mporecca nporecca nporecca pabotsl

JUIsE OOBEKTOB | JUIsi OOBEKTOB | (sIBIICHHS), (sBNCHMS), (sBIICHNS),

npodeccu- npodeccu- XapakTepHOro | XapakTepHOro | xapakTteproro | KOHTPOTbHAs

OHAIILHOM OHAIBHOHN JUI 0OBEKTOB | Ul OOBEKTOB | ;I oObekTOB | pabora

JEeATeTIbHOCTH, | JeATeIbHOCTH, | mpodeccHu- npodeccu- npodeccu-

Ha OCHOBE | Ha OCHOBE | OHAJILHOMN OHAJIBHOU OHAJILHOM Bompocst K

TCOPCTH- TCOPCTU- JCATCIIBHOCTH, JCATCIIBHOCTH, | ACATCIBHOCTH, SK3aMEHY

94EeCKOT0 4eCKOr0 Ha OCHOBE | Ha OCHOBE | Ha OCHOBE




[Inmanupyemsie

Y poBeHb OCBOCHUS

pe3yabTaThI
OCBOCHHUS o
KOMIIE T CHITNA HCYOOBJICTBOPH-| YAOBJICTBOPU- X0pOIIIo S CueeH(:;I;(())e
VIHMKaTOpbL TEJIEHO TEJILHO - . pea
(MuHUMaNBHBIN)| (TOPOTOBBIN) (cpenmmii) (BEICOKHH)
JIOCTYDKECHUS
KOMTIET € HLIMA
(PxcTiepu- (3xcmepu- TeOpeTH- TeOpeTH- TeopeTH- Bompocst K
MEHTAJILHOTO) | MEHTaJIBHOTO) | YEeCKOro YECKOTO YECKOT0 3a4eTy
WCCJEIOBaHus | UccienoBanus | (dKcmepu- (PxcTiepu- (’xcmiepu-
MEHTAJIBHOI'0) | MEHTAJIBHOTO) | MEHTAIBHOTO)
WCCIICIOBAHNS | MCCIICIOBAHUS | UCCIIETOBAHMUS
OIIK-1.4. He nopeacta- | IlpeactaBnsier | IlpenctaBnsier | IlpeactaBnsier | VcTHBIN
IMpencTa- BJISICT 0a30BbIC | Ha HHU3KOM | Ha Ha  BBICOKOM | ompoc.
BJICHHE JUTST YpOBHE JIOCTATOYHOM | ypoBHe
0a30BBIX JUIs | TIpodeccH- 0a3oBBIE JUISI | YPOBHE 0a30BBIC WIS | TocTh
npodeccu- OHAJTLHOM npodeccu- 0azoBbIc s | podeccu-
OHAITLHOM cdepsl OHAITLHOM npoq)eccun- OHAIBHON TMaGopaToprsie
chepnr (u3mIeckue chepsr OHAJIBLHOM chepsr
(hm3muecKux TPOIIEC CBI (hmsmueckue cepbl du3maeckue paboret
MIPOIIECCOB (sBneHus1) B | mporecchl (uznieckue MPOIIECCBI
(sBneHMi) B | BHUIC (sBNEeHUs) B | MPOIECCHI (sBaCHMI) B KonrposbHast
BHIIC MaTeMaTh- BHJIE (sBrenwst) B | BUIE pabora
MaTeMaTy- 9eCKOTo(HX) MaTeMaru- BHJIC MaTeMatu-
4ecKoro(ux) ypaBHeHus(1), | geckoro(ux) MaTeMaTH- 4eCKOTo(Mx) Bompockr K
ypaBHeHwsi(i), | He ypaBHenwsi(if), | yeckoro(ux) ypaBHeHus(i), | sk3ameHy
000CHOBaHHE | OOOCHOBBIBAET | Ha HHU3KOM | ypaBHeHusI(i), | HA  BBICOKOM Borpocs! K
IPaHWYHBIX W | TPAHUYHBIE W | ypOBHE Ha YpOBHE 3auery
HaYaTbHBIX HavaIbHbIC 00OCHOBBIBAET | IOCTATOYHOM | criocOoOeH
yCIOBUH YCIIOBUSA IrpaHUYHbIE W | YPOBHE 000cHOBATH
HavyallbHbIC crocobeH IpaHAYHBIE U
YCJOBUS 000CHOBATH HavyaJIbHbIE
TpaHUYHbIE W | YCJIOBUS
HavyallbHbIe
YCIIOBUS
OIK-1.5. He cmocoben | Ciocoben Ha | Cnocoben Ha | CriocobeH Ha | Y CTHBIN
Beibop  ans | BBIOMpath IS | HUZKOM JIOCTATOYHOM | BBICOKOM ompoc.
peneHus pelIeHus YpOBHE ypOBHE ypOBHE
3a1aq 3a/1aq BBIOMpATL VTSl | BHIOMPATh JUIs | BBIOUPATh ISl | TecTh
npodeccu- npodeccu- peneHus pemeHus penIeHus
OHAJILHOM OHAJTLHOH 3aj7a4 3a7a4 3aJa4
JlaGopaTopHbie
JeATeTIBHOCT | JeATelIbHOCTH | mpodeccH- npodeccu- npodeccu-
dbyH1amen- byH1amen- OHAITLHOM OHATEHOU OHAIBHON paborsr
TaJBHBIX TAJIbHbIC JESTeTIBHOCTA | ACSTEIBHOCTH | JESTEIBHOCTH
3aKOHOB, 3aKOHBI, byHIameH- byHIameH- byHIameH- KownrponbHras
OTMMCHIBAIONIN | ONHCHIBAIOIIN | TalbHbIC TaJbHbBIC TalbHBIE pabora
X U3Y4YaeMbId | € H3y4aeMblil | 3aKOHBI, 3aKOHBIL, 3aKOHBEI,
NpOLECC MM | MPOLECC WM | ONMCHIBAIONIM | ONMUCBHIBAIOMIM | OMMChIBaIOmHK | Bompockr K
SIBJICHHE SIBIICHHC € U3Yy4YacMblld | € H3Yy4YaeMblil | € H3ydaeMblid 5K3aMEHyY
MPOIeCC MM | TMPOLECC MM | MPONECC  MIH | Borpock! K
SIBJICHHE SIBJICHHC SIBJICHHE

3a4yeTy




7.3TunoBble KOHTPOJIbHbIE 3aJaHUA WIH HHbIE MaTepHAaJIb,
Heo0XoauMble JJIsl OLIEHKN 3HAHMI, YMEHMIi, HABBIKOB, XapaKTepu3yOLIMX
3Tanbl ()0 pMHUPOBaAHNS KOMIIEeTeHIUH B mpouecce ocsoenus OITOII BO

KonrpoJbHas padora

3amaHus COCTaBJICHBI IO TPUIIIATUBAPUAHTHON cUcTeMe (TIPUBE/ICH OJIUH U3

BapUaHTOB).

3agaHus 1J151 KOHTPOJILHOM padoThI
3a7aHus COCTABJICHBI 10 TPUILIATUBAPUAHTHOM crcTeMe (IIPUBEICH OJIVH U3

BapHaHTOB).

KounrpoJbHas padora Ne 1. Mexannka. MexaHnueckue KOJae0aHus.
Yupyrue BoJIHbI

1. Kamensb, OponieHHbIA TOpU30HTAIBHO, YAl Ha 3eMITIO Yepe3 BpeMs t = 3 ¢ Ha
paccrostHuu | = 27 M 10 ropu3oHTamM OT MecTa Opocanus. C Kakoi BBICOTHI h
OpomieH kameHb? C Kakol CKOPOCThIO vx OH OpotieH? C Kakoi CKOPOCTBIO U OH
ynajzer Ha 3eMiato? Kakoil yroia ¢ COCTaBUT TPAaeKTOpPHUSI KAMHS C TOPU30HTOM B
TOYKE €r0 MMaJCHUS Ha 3eMITI0?

2. K pesunoBomy muypy mmHoi | =40 cM u paguycom I = 1 MM moaBeIIeHa TUPs
Maccor m = 0,5 kr. 3Has, uro moayJib FOura pe3unsl £ = 3 Mlla, HaiiTu nepuos
BEPTUKAJIbHBIX KOJI€OaHUN THPH.

KourpoJubHas padora Ne 2. MoJiekyasipaast pusuka. Tepmoamnamuka

1. Tpexaromusbiii raz nox nasienreM P =240 klla u remnepatype t =20°C 3annmaer

oovem V = 10 1. Onpenenuts TeniaoeMkocTb C, 3TOTO ra3za MpHU MOCTOSHHOM
JABJICHUH.

2. Ckonbko TermnoTsl mormomarT 200 T Bogopoaa, HarpeBasich ot 0° 7o 100° C mpu
MOCTOSTHHOM JiaByieHnH ? KakoB mpupocT BHyTpeHHeH dHepruu raza? Kakyo padbory
coBepiiaer ra3?

Kounrpoushas padora Ne 3. DuekrpocraTtuka. IlocTossHHBIM 3JIeKTPUYeCKUIM
TOK

1. B BepumHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOASITCS OJUHAKOBBIE
MoJIoKUTENbHBIE 3aps bl (= 2 HKi1. Kakoii oTpuniatenbHbii 3aps Ju
HEO00X0MMO ITOMECTHUTH B IIEHTPE TPEYTOIBHHUKA, YTOOBI CHJIA TPUTSHKSHHUS C €T0
CTOPOHBI yPaBHOBECHJIA CUJIbI OTTAIKUBAHUS MOJI0KUTEIBHBIX 3apsII0B?

2. batapes u3 mociae0BaTeIbHO COSIMHEHHBIX cONpoTuBIeHu R1, R2, Rs u D]JIC
6 =10 B ¢ Buyrpennum conpotusieHueM ¢ I =1 Om umeet KII/] 0,8. Ilagenus

HaIpspKeHUs Ha conpoTuBiieHMsAX R1, Rz paBHbI4 B n 2 B coorBercTBeHHO. Haiitn
TOK B IICTIH.

KounrpoJbHast padora Ne 4. MarHuTHo € 110J1€ B BAKYyMe U BellleCTBe.
IepemeHHBbI TOK



1. ITo ToHKOMY TPOBOJIOYHOMY KOJIbIlY TeUeT TOK. OnpeaesnTh, BO CKOJIbKO pa3
M3MEHUTCS MHYKLUS B IIEHTPE KOHTYPA, €CIIU MTPOBOJAHUKY MPUIATH HOpMy
KBaJipaTa, He U3MEHSISl CUJIbI TOKA B TPOBO/IHUKE.

2. B nens mepeMeHHOro Toka HanpsbkeHrueM U BKITIOUEHBI TOCTIeI0BATEIBHO
eMkocTh C, conpoTuByieHne R u nnayktuBHocTh L. Halitu nanpsixenue U, ecnu
M3BECTHO, YTO MAJICHUE HANIPsKEHU Ha KOHIeHcaTope paBHO Uc= 20 B, Ha
uHyKTuBHOCTH UL = 2 Uc, Ha conpotuBnennu Ur = 2 Uc. Haiitu yron ¢ casura
(a3 MeKIy TOKOM U HaIlPSHKCHUEM.

KounrposmbHasi padora Ne 5. DieKkTpoMarHuTHbIe BOJIHBI. ['eoMeTprueckas
ontuka. Poromerpust

1. B Bakyyme BAOJIb OCH X paclpOCTPaHAETCA IJIOCKas 3JIEKTPOMarHUTHAs BOJIHA.
NHTEHCHBHOCTD BOJIHBI, T.€. CPEIH SIS SHEPTHUS, TPOXOAALIAs YEPES ETUHUILY
MIOBEPXHOCTH 3a EIMHMILY BpeMenH, coctasisteT 21,2 MxBt/m?. Onipenenure
aMIUTUTY Ty HAIPSDKEHHOCTH 3JIEKTPUYECKOrO OISl BOIHBIL.

2. VI3 TOHKO mI0CKOoNapauieTIbHON CTEKIISTHHOM TIJIaCTUHKH
M3TOTOBJIEHBI TP JIMH3bI. POKYCHOE PACCTOSIHUE JINH3 | 1 2,
CJIIO’KEHHBIX BMECTe, paBHO -f , (pOoKycHOe paccTosiHUE JIMH3 2 1 3

paBHO -f . Onpenenute (OKyCHOE paCCTOSHIE KaX 01 U3 JINH3.

by

KounrposabHasi padora Ne 6. BosiHoBasi M KBAHTOBAasi O ITHKA

1. JIns u3mepeHus mokasaress MpeJoMICHN sl aMMUaKa B OJTHO U3 IJ1eY
uHTeppepomerpa MalikeabcoHa OMEIIEHA 3aKPbITast C 00X CTOPOH OTKaYaHHAsI
10 BBICOKOT'O BaKyyMa CTEKJITHHAs TpyOKa junHou I==15 cM. Tlpu 3anonHennn
TpyOKH aMMHaKOM HHTEPPEPEHLIMOHHASI KAPTUHA JIJIs JVTMHBI BOJIHBI A =589 HM
cMecTuiiach Ha 192 nonocel. Onpenenure nokazaresb IPEJIOMIEHUS aMMHUaKa.

2. Onpenenurte ATUWHY BOJHBI Je Bposis 3JIeKTpOHOB, OOMOApIUPYIOIINX aHO.
PEHTI€HOBCKOM TpYyOKH, €Clii KOpPOTKOBOJHOBAas TIpaHUIa  CILIOIIHOIO

PEHTTEHOBCKOTO CITEKTPa Amin =2 HM.

TecTnl

[To mucuumnnHe «@PU3MKa) MPEyCMOTPEHO TPOBEACHUE KOMIIBIOTEPHOIO
TECTUPOBAHUSL.

KoMnbroTepHoe TecTupoBaHmne

TecrtoBblie 3a1anus o qucuuIuInHe « Gu3uka» BKIIOUYEHBI B 0a3y TECTOBBIX
3anaHni « DU3nKa» B KOHCTPYKTOPE TECTOB aall TUBHOM CTPYKTYPbI TECTUPOBAHHUS
(ACT) u umerorcs B Hannuuu B LlenTpe nndopmarmonssix Texnosnoruit Kyol'AY.

Temsbl pedeparToB
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38.
39.
40.
41.
42.
43.

45,
46.
47.
48.
49.
50.

BermecTBo 1 aHTHBEIIECTBO.

ITpocTpaHcTBO M BpeMs B (DH3UKE.

CoBpemenHas ¢3ruecKkas KapTHHA MUpA.
Kocmonoruueckue TumnoTessl 0 MpoUCXOKIeHHH BceaeHHOM.
['paBuranms.

CHCIII/IaJILHaSI TCOpPHA OTHOCUTCIILHOCTHU U €€ OKCIICPUMCHTAJIbHAsA IIPOBCPKA.

OO01as Teopyst OTHOCUTEJILHOCTH U €€ KCIIEpHUMEHTalIbHasT TPOBEPKa.
BriHyXeHHbIE KOeOaHus U Pe30HAHC.

WNHudpa3Byk U ynbTpa3ByK, X HCTIOIb30BAHUE.

Kpucranns! n ux cBolcTBa.

I'padeH u mEepCHIeKTUBBI €T0 TPUM CHEHHS.

Mertamartepualisl.

CuHepreTuka Kak HayKa O CaMOOPTraHM3aIU OTKPBITHIX CHCTEM.
CBepXnpoBOAUMOCTb.

Bricokoremmeparypusie cBepxmnpoBoguuku (BTCII).

Oddext JxozedcoHa B CBEXIPOBOIHUKAX.

CBepXTeKy4€eCTb revsl.

CBolicTBa ¥ MPUMEHEHUE AJEKTpoMarHuTHeIX BomH CBY-nuanasona.
PeHTreHOCTPYKTYpHBI M PEHTTEHOCTIEKTPAJIbHBIN aHAJI3.
ConHeyHas 3HEpreTHka

®oT03(hPEeKT U ero NpUMeHEeHNE.

Mor1Hble CBETOAMONBI U MX IPUMEHEHHE.

Jlazepsl ¥ UX NPUMEHEHKE.

[TosympoOBOAHUKOBBIE JIa3€PhI.

Jlazepsl ¢ iepecTparBaeMOil JJIMHOM BOJIHBI.

TexHonornueckue ma3epbl U UX MPUMEHEHUE.
I'eTepoCcTpyKTypHbIE MHKEKIIMOHHbBIE JIa3€phl.

[onorpadust u ee mpruMeHeHHe.

Onruyeckas BbIUUCIUTENbHAS TEXHUKA.

BornokoHHo-onT MYECKKe JIMHUM CBSI3U.

OnTosneKTpOHHBIE TATYHKH.

OnTosNIeKTPOHHBIE CPEICTBA OTOOPAKEHHST MHPOPM AT
Onrurueckue Nporeccopsl.

KK-uHIUKaTOphl M 3KPaHbI.

WNHrerpanbHast onruka.

AKycTudyeckas MOAYJSILIMSI CBETA U €€ UCTIONIb30BaHue B MH(POpMAIIOHHO-
M3MEPUTEIILHON TEXHUKE.

HanorexHonorum: nenm u 3ajjayuu.

ATOMHas HepreTHKa: MPUHIMIGI, MpoOIeMbl, Oyayiiee.
Bonoponnas sHepreTuka.

SlnepHble peakiyy U siepHasi SHEPreTHKA.

MeXayHapOIHbIM TPOEKT IO BBICOKOTEMIIEpaTypHOMY cuHTe3y — MTOP.
VY ckopurenu 31eMeHTapHbIX YaCTHIL

bonb1oi axpoHHBIA KOJUIAKIED.

bo3on Xwurrca.

YacTuipl ¥ aHTUYaCTHILIBL.

['paBuTaIMOHHBIE BOJHBI: TpE/ICKa3aHUE U PETUCTpAIS.
DneMeHTapHbIE YaCTHULbI

HoBble MaTepuasbl B CTPOUTEIbCTBE — CO3/1aHUE U NPUMEHEHHE.
bynyiee cTpoiuHIyCTpHN.

TeMbI TOKJIA0B



. 3BYK U €r0 pacrlpoCTpaHEeHHE B Pa3IMIHBIX Cpelax.

[IIym u ero BIusiHUE Ha YEJIOBEKA.

. Bo3nieiicTBHE ANEKTPUUECKOr0 TOKA HA OPraHM3M YeJIOBEKa.

BozaeiicTBue MarHuTHBIX MOJIE HA OPraHM3M 4YeJIOBEKa.

. Bo3zieiicTBHE ANEKTPOMArHATHOIO W3JIyYEHHs Ha 4YEJIOBEKa.

3almra OT MEeKTPOMATrHUTHBIX W3JTy4EHHUM.

. TepMoOMHIUKATOPHBIE KUAKOKPUCTAUTMIECKUE IUICHKH WM MX NMPUMCHEHHE I BU3YaJM3alin
TEeMIIEPaTyPHBIX TOJICH.

8. HppakpacHple TMPOMETPHI U MX NMPUMEHEHHUE JJIsI ONPEICIICHUS TeMIIepaTypHbIX TIOJEH.

9. TerIonpoBOIHOCTh CTPOUTEJIbHBIX MaTEPHAJIOB.

10. YMHBII oM.

11. T'opona Oymymiero.

NN A W~

Tembl 1a00paTOPHBIX padoT:

1. U3mepenue JIMH MITaHT€HIMPKYJIEM U MUKPOMETPOM

2. IIpoBepka 3akoHa ['yka u onpenenenus monyist FOHra cTaiabHON NMPOBOJIOKU

3. M3y4yeHue 3aBUCHUMOCTH NEpUojia YIpyrux KojeOaHuil oT Macchl

4. OnpeiesieHust TWIOTHOCTU CHIMYYUX TEJ

5. M3ydeHue 3aKOHOB BpalllaTEIbHOrO JBIDKEHUS TBEPAOro TeJa

6. OmpeienieHe YCKOPEHUSI CHITBI TSHKECTH IPU TIOMOIIM MaTeMaTHIECKOrO MasTHAKA

7. OnpenienieHue BIIaKHOCTH BO3JyXa

8. Ompenenenue kKodpduileHTa BI3KOCTH KUAKOCTH MeTooM CTokca

9. Ompenenenrie KodpduIIMeHTa TIOBEPXHOCTHOTO HATSKEHUSI KHAKOCTH TIO CIOCO0Y OTphIBA
Karum

10. Ompenenenre  yAeNIbHOM  TEIUIOEMKOCTH  HCCJEAYEMOW KHAKOCTH C  TOMOIIBIO
AIIEKTPOKATIOPUMETPA

11. Onpenenenue nokaszaresns aarnadaTsl BO3AyXa METOJOM a1MabaTHOTO PaCIIMPEHHS

12. Onpenenenue yaenpHONH TEIUIOTHI MAPOOOPa30BaHUs BOJIbI

13. UccnenoBanue MeKTPUUECKHX IIeTie Ha ocHOBaHMM 3akoHOB Kupxroda m Oma

14. OmpeneneHne SHEPreTHIECKNUX XapaKTEPUCTHK IEKTPHUIECKOr0 HArpeBaTelis

15. U3yuenue TepMonieMeHTa

16. OnpeniesieHrie TOPU3OHTAIBHON COCTABIISIONIEH HATPSY)KEHHOCTH MArHUTHOTO TOJNS 3eMJIN
17. UccnenoBaHre XapakTEpPUCTUK TpaHchopmaTopa

18. OnpeenieHne MEKTPUUECKOM €MKOCTH U €MKOCTHOTO COTPOTHBIIEHHST KOHIEHCaTopa

19. Onpeenienne napaMeTpPoB KaTYIIKH MHAYKTUBHOCTH

20. UccnenoBanye NOTpeOJICHNST AIEKTPUYECKON 3HEPTUKM HATrpy3KaMH MEPEMEHHOIO TOKa

21. OnpeneneHusi CBETOTEXHUIECKHUX XapaKTEPUCTHK JIaMIIbl HAKAJIMBAHUS

22. OmnpeneneHus ONTHUYECKON IUIOTHOCTH W KOHLEHTPAallMM OKPAIICHHBIX pPAaCTBOPOB MpPHU
MIOMOIIM KOHIEHTPALMOHHOTO (POTOREKTPUUECKOrO KaJopuMeTpa

23. Onpenenenre NoKa3aTess MPEeJIOMIIEHHST CTEKIIa

24. OnpenesneHnsi KOHLICHTPAIMK | MOKa3aTellsl MPeJIOMIICHHsT pacTBOpa caxapa pepakToMeTpoM
25. OmnpeneneHus TIaBHOTO (POKYCHOTO pacCTOSHUS COOMpAlOIIe U pacceuBaroIeil JIMH3

26. Omnpenenenye JJIMHbI CBETOBOM BOJIHBI € MOMOIIbIO Kojiel, HeroToHa

27. OnpeneneHye JIMHLI CBETOBOM BOJHBI MO TH(PPAKIMOHHOMY CIIEKTPY

28. OmpenesneHuss KOHIICHTPALIMM pacTBOpa caxapa MoJIsipUMEeTpoOM

29. UccnenoBanue BaKyyMHOTO (pOTO3JIEMEHTa

Bonpocebi 3auerty (1-ii cemecTp)

1 KrnemaTmaeckoe ommcaHHe MEXaHUISCKOrO ABIKCHHS. CHCTEMa OTC'-IéTa, TPACKTOpPUs,
IMyTh, ICPCMCIICHNUC, CPCAHAA W MIHOBCHHAS CKOPOCTH, YCKOPCHUC.



N

10
11

12

13

14

15

16

17

18
19

20

21
22

23

24

25

26

27

28

XapaKTepUCTUKHN NPSIMOJIMHEHHOIO PaBHOMEPHOTO U PAaBHONEPEMEHHOTO JIBIDKEHUS.
Kunemartyka BpalaTeabHOro JBIKEHUA. Y TJIOBOE NEpEMEIIEHUE, CKOPOCTh U
yckopeHre. CBs3b JIMHEMHOM CKOPOCTH C YIJIOBOM.

PaBHOMEpHOE ABWKEHHE MO OKPY>KHOCTH: TEPHOJ, YACTOTA. XapaKTEPHUCTUKU
PaBHONIEPEMEHHOTO BpAaIIATEIbHOIO JIBIKEHHS.

WNueprmanbHele cucTeMbl orcueTa. OCHOBHbIE 3aKOHBI AMHAMUKU HbroToHa. IIpuHimm
lNamanes.

Heunnepimaibhple cuctembl orcuera. OCHOBHbIE 3aKOHBI TMHAMUKM HpbroTOHa.
VYpaBHeHUE JBIDKEHUS B HEMHEPLMATbHOW CHCTEME.

Cwibl B Mexannke. Cwia rpaBUTALMOHHOTO TPUTSKEHWSA, CWIAa TSXKECTH, Bec. CUibl
TpEHUS.

VYnpyrue cwibl. HopMmansHbie U KacaTebHbIe Je(opMalid U HATIPSDKEHUS B TBEPIOM
Tene, Moy ynpyroctH, koadounuenr [lyaccona. Jlmarpamma HanpspkeHud. 3aKoH
I'yka. [loreHimansHas sHeprus ynpyroae(opMHUpOBaHHOTO TeJa.

NMnynbe yacTHIpl U MEXaHUUECKON CUCTEMBI. OTKPBITHIE U 3aMKHYTbhIE CUCTEMBI.
3aKOH COXpaHEHUs MMITyJIbCa.

Henrp macc (uHepimK) CUCTEMBI. Y paBHEHUE JIBIKCHUSI LIEHTpa Macc.

MoMeHT uMITyJIbca 4acTHIBI U CUCTEMBI YaCTHLL. MOMEHT CWIbl. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHHWs] MOMEHTA UMITYJIbCa B 3aMKHYTOW CHUCTEME.

PaGora nepemenieHnss MaTepraibHOM TOYKH MO0 KPUBOJIMHE MHOMY IyTH. MOITHOCTbD.
Kunetnyeckas v nmoTeHmanbHas SHEprus. TeopeMbl 00 I3MEHEHHM KUHETHYECKOU U
MOTECHUMAJIBHOM 3HEPIUM.

KoncepBaTuBHBIE M HEKOHCEPBAaTHBHBIE CWIbI. [[OTEHIMANIBHOE M HENOTEHIMAIIL HOE
HoJjie CWI. 3aKOH COXPAaHEHMs MOJHOM MEXaHWYECKOW DHEPIMM B 3aMKHYTOM M OTKPBITON
CHUCTEMaX.

AbcomoTHO TBepaoe Teino. [locTynaTrenbHoe U BpalaTeabHOE ABIKECHUE aOCOIIOTHO
TBEPIOro Teja. Y paBHEHUs JBIKCHUS W PaBHOBECHs TBEPIOrO TEJa.

Moment nnepimu TBEpHOro tena. Teopema lllteiHepa. OcHOBHOE ypaBHEHHE

JVHAMUKHA BPAlaTEJIbHOTO ABIWKEHMA. KuHeTnueckast sHeprus Bpallarollerocs Tea.
Knaccubukarmss xonebanmit. EnuHblii mogxom K oOnMcaHWi0 KoleOaHMA ¥ BOJH
pa3muHON (BUYEcKoi mpuponbl. [ apMoHMUEcKue KoleOaHWs, aMIUIUTYa, KPyroBas
yacTora u (paza.

CroxeHre rapMOHUYECKHUX KOJNeOaHMii OTHOTO HAIpaBIICHUS, B3aWMHO-
MEPIECHAUKYISIPHBIX HAIpPaBIICHUIL

KuneTnueckas, HoTeHIMadbHAsl W MOJIHAS SHEPrus TapMOHUYECKUX KojieOaHHil
[Ipumepnl rapMOHUYECKUX OCIUIATOPOB: TPYKUHHBIA, MaTE€MaTH4d€CKHUN 1

GBI ecKuii MasTHUKHL

3atyxatoue koneOanust. JlorapupmMudeckuii 1eKpeMeHT U 100POTHOCTb.
BriHyxnennbie koneOanus. Pe3oHamnc.

BonHoBoe nBmwxenue B ynpyroil cpene. IlpononbHble n nonepeuHsie BoiHbI. [lnockas
CUHycouJajbHasl BoiHA. [|JMHa BOJHBI, BOJHOBOW BEKTOp M (pa3oBasi CKOpOcTh. BomHoBa st
TIOBEPXHOCTH U (DPOHT BOJIHBL.

OnHOMEpPHOE BOJIHOBOE YpaBHEHHE. DHEPreTHM4ECKUE XapaKTEPUCTHKH YIPYTUX BOJIH.
CBoiicTBa xuaKocTeH. JlaBneHne B IOKOAIICHcS >KMAKOCTH. 3akoH Ilackamsa. 3akoH
Apxumena.

lMunponmHamuka KUAKOCTH, METOAbI ommcanusa. JIluami Toka u TpyOku Toka. TpyOku u
MaHOMETPBI JIJIsl I3BMEPEHUS 1aBJICHUS B JKUIKOCTSIX.

Hecxxumaemast sxunkocts. VMneanbHas *KUIAKOCTh. Y paBHEHUME HEPA3pbIBHOCTH CTPYU H
CJIC/ICTBHE U3 HETO.

VYpaBHenue bepHymwm s WA€allbHOM  JKUIKOCTH, CJIEACTBHE W3 HEro Ui
TOpPM3OHTANIbHOM TpYyOKH Toka. BomocTpyiHblii Hacoc.

Bsi3kast sxunkocTs. Cwiibl BHYTpeHHETO TpeHus. JlamuHapHoe W TypOyJIeHTHOE TEYeHHE.
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Yucno PenHonbaca.

JIBIDKEHHE TeJl B )KUIKOCTSAX: CWIa JIOOOBOIO COMNPOTHBIICHUS, MOABEMHAs CHIA.
[TonpemHas cwia Kpbuia cCaMoJeTa.

Makpockonmueckue cucTembl. CTaTUCTUUECKOE U TEPMOAUHAMHUYECKOE OIMMCaHUEe
MakpocucTeM. Mozelns uaeanbHoro raza. OCHOBHbIE 3aKOHBI MIEaIbHOTO rasa.
VYpaBHEHHE COCTOSHUSI WI€AIBHOTO ra3a. DKCIEPUMEHTANIbHBIE T'a30BbIE 3aKOHBI.
OcHoBHbIE TpeCTaBICHUI MoJeKysipHo-KuHeTHaeckoil Teopuu (MKT). OcHoBHOe
ypaBHeHre MKT. MonekysspHO-KHHET MU€CKOE HCTOJIKOBAHUE TEPMOAMHAMMYECKOU
TeMIepaTyphbl U TaBJICHHUS.

UYucno creneHeit cBOOOABI. 3aKOH paBHOPACTIPEICIICHHST SHEPTUH TI0 CTETICHIM CBOOOJIBI.
Cpenssisi 5HEPrUsE MHOTOATOMHOM MOJIEKYJIBI.

Pacnpenenenre MakcBenia MOJIEKyIT o ckopocTsiM. Hanbonee BeposiTHas, CpeIHss,
KBaJIpaTUYHAsI CKOPOCTU MOJIEKYIL

Pacnpenenenne bomebimana. bapomerpudaeckas dpopmyna.

HepaBHoBecHble MakpocucTeMbl. SIBIeHus nepeHoca B razax. O01iee ypaBHeHHE
repeHoca.

Arnenne nuddysmmn. YpaBaenne @uka. Koadpdummenr auddysun, ero MoleKyssipHO-
KUHETHUYECKasi MHTEPIpeTaLysl.

SAsnenue TemonpoBogHOCTH. Y paBHeHne Dypbe. KoadduiueHT TEmonpoBoaHOCTH,
€ro MOJIEKYJIIPHO-KUHETUY€CKask MHTEPIpeTaLHs.

Arnenne Bs3kocTu. YpaBHenre Hprorona. KoadduiueHt BSI3KOCTH, €T0 MONEKYIISIPHO-
KUHETHUYECKasi MHTEpIpeTaLysl.

PeanbHble rasel. YpaBuenue Ban—nep—Baainsca.

N3orepMbl peanbHoro rasza u rasa Ban—nep—Banbca. Kpurnueckoe cocrostaue. ®Pasbl,
da3zoBblie niepexoapl. PazoBasi 1uarpamMma.

TepMonrHaMuueckasi CUCTEMA, TapaMeTPbl COCTOSHUS, TEPMOIMHAMUUECKOE
paBHOBecHe. BHyTpeHHsisi sHeprus cucteMmsl. IlepBoe Hauano TEpMOAMHAMUKY B
UHTETpaIbHOU | nuddepeHmanb o (opme.

[IpumeneHre mnepBOro Hauyajga TEPMOIMHAMMKM K M3ompoleccam B rasax. Pabora B
M30MPOLIECCaXx.

TerroeMKkocTh. Y 1esbHas U MOJISIpHAsl TEIDIOEMKOCTH, MX CBSA3b. MOIsIpHBIE
temwioemkoctu Cp,, Cy. YpaBHeHue Maifepa.

Anmabatnyeckuii npouecc. YpaBHenue Ilyaccona. PaGora B agmabaTuaeckoM mporecce.
[uxmmaeckue mporecchl. Pabora mukma. OOpaTuMble U HEOOpPaTUMBbIE TIPOLIECCHI.
Temnossie apuratenu. KIIJI TemmoBoro aBuratens.

Hwuxn Kapuo. KIT muxna Kapro i1 uaeansHoro rasa. O6patumocts mkina KapHo.
Peampnple 1mxibl.  HeocymecTBUMOCTH  BEYHOro JBuraresss. Bropoe Hagaso
TEPMOJIMHAM HKH.

Onrpormsi  uneainbHoro  rasza. CpouctBa  sHTpormd.  Popmyna  bombimana.
CraTucTuueckoe TOJIKOBaHUE BTOPOrO Hadasa TEPMOJUHAMHKU.

Bomnpocsi 3xk3ameny (2-i cemecTp)
Yacrs 1

TBepmoe cocTOsIHUE BELIECTBA, KPUCTAIUIBI U aMOpdHbIe Tela, JadbHU U OMDKHUMA
nopsiok. PemieTka n 0a3uc KpUCTAIUIMYECKOM CTPYKTYpPBI. DJeMeHTapHasl saeika
KpUCTaJUIa, €€ apaMeTphl.
CumMMeTpHst KpUCTAIIOB. DJI€MEHTHI TOYEUHON U MPOCTPAHCTBEHHOM CHUMMETPHUHL.
Cunronun.
Turnbl KpUCTAJIOB B 3aBUCHMOCTH OT POJia YaCTHI B y3/1aX PEIIETKU U B3aUMOJIeCTBUIA
MEXKIY HUIMU.
Jle(eKThl KpUCTAUTMIECKUX CTPYKTYp, MX KiIacCUDUKAIWsi, BIMIHAE HAa (I3UUCCKHE
CBOMCTBA KPUCTAJUIOB.
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JKunkve KpucTaiuibl, UX BUIBI U CBOICTBA.

CBoiicTBa ANIEKTPUUECKOrO 3apsja. JJIeMeHTapHblid 3apan. ToueuHbll 3apsn. 3akoH
Kynona.

DIEKTPUIECKOE MOJI€ U €r0 XapaKTEepUCTUKU. HampsyKeHHOCTh MOJsi TOYEUHOro 3apsa.
I'paduueckoe m300pakeHre IEKTPOCTATHICCKUX Nosiei. [IpuHImm cyneprno3mium.
Pa6ora cun anexkrpuaeckoro nons. [loreniman. IloreHuman ToueyHoro 3apsiaa.

CBs13p NOTEHIMAJIA U HATIPSKEHHOCTH 3JIEKTPOCTATUIECKOrO MOJIS.

OKBUIOTEHIMAIbHbIE JIMHUM U IOBEPXHOCTH.

OCHOBHBIE TE€OPEMBI NEKTPOCTATUKK: TeopeMma ['aycca, TeopemMa o LIMPKYJSILUA BEKTOpa

HATIPSIKEHHOCTH To 3aMKHYTOMY KOHTYDY. [ToreHnumans bl XapaxkTep
ANEKTPOCTATUUECKOTO TIOJIS.
Knaccudukarms BemecTBa  (TPOBOJTHUKH, TOTYNPOBOJI HUK U, JIDJICKTPUKH ).

[IpoBOIHUKM B ANIEKTPOCTATHUYIECKOM M0JI€. DJIEKTPOCTATHIECKAs 3aIUTa.
DOKBHUIOTEHIMAIbHOCTh  NPOBOAHMKA. DJEKTPOEMKOCTh YEIMHEHHOTO  TPOBOJHHUKA.
DNEKTPOEMKOCTD IIapa.

Konznencarop, 31eKTpoeMKOCTh KOHAEHCATOPa, COEIMHEHUE KOHIEHCATOPOB.

DHeprusi 3apsHyKEHHOTO YEJIUHEHHOTO TPOBOJHMKA, KOHAEHCATOpa. DHEPrus U IUIOTHOCTb
SHEPruU 3JIEKTPOCTATUYECKOrO MOJIS.

JIVPIEKTPUKM B AJIEKTPOCTATMYECKOM TMoJIe. DJEKTpUdeCcKuid Junoib. llomsipuszanus
JVPIICKTPUKOB, BHABI U MEXaHW3MBbI MOJISPU3ALMNL.

Bexrop nonspm3ammn  (MOMSIPH30BAHHOCTD) JIMDJICKTpHUKA. HamnpsKeHHOCTh W MHAYKIIUS
ANIEKTPUYECKOrO TN B JUDIICKTPUKAX.

DNEKTPUIECKUNA TOK, YCJIOBHSL €r0 CYIECTBOBAHUA U XapaKTEPHUCTHKHU.

CropoHHre CWIbL. DJIEKTPOJBIKYIIAS CWIA U HANPSHKCHHUE.

3akon OMa J1J11 OJHOPOJAHOIO y4YacCTKa IEMM MOCTOSTHHOIO TOKa. 3akoH OMa B
nuddepeHmansHOM dopme.

ComnpoTyBiieHHE TPOBOJHUKOB M MX COEJUHECHUE.

3aBUCUMOCTh  COMNPOTHUBJICHUS MPOBOJTHUKOB OT  TeMmrmepaTtypel.  SIBieHue
CBEPXIPOBOAUMOCTH.

3akoH Oma Aj1s1 HEOJTHOPOJHOM PA3OMKHYTOW M 3aMKHYTOW LICTIH.

[TpaBmwia Kwupxroda mis pa3serBineHHoi nermw. [Ipumenenne mnpaBwi Kupxroda ms
pacueTa pa3BETBJICHHBIX LICTICH.

PaGora u MOLIHOCTH MOCTOSHHOTO TOKa. 3akoH J[koyns-JIeHiia B WHTErpajbHOM U
nuddepeHimansHOM  dopme.

Knaccraeckas Teopust 3I€KTPOIPOBOJHOCTH MeTaiwioB pyzae-JlopeHia.

30HHas TeOopusi TBEPIbIX TEJ. 30HHbIE AMAarpaMMbl IPOBOJHUKOB, MOIYIPOBOJAHUKOB U
JVIIEKT PUKOB.

DNEeKTPONPOBOTHOCTh METAJUIOB U COOCTBEHHBIX MOTYMPOBO]]HUKOB.

CoOcTBeHHas W TpUMECHasl TPOBOAMMOCTH TOMYNPOBOIHUKOB, €€ 3aBUCHMOCTH OT
TeMIepaTypbl U OCBEIICHHOCTH. TepMo— U (DOTOCOMPOTHBIIC HYSI.

JIeHcTBHE 3NEKTPUUECKOr0 M MATHUTHOTO TOJSI HA IBWKYILMKCS 3apsl. MarnurHas cuia
JlopeHna u ee cBoWCTBAa. MarHurHOE MOJ€ ABWKYILETOCs 3apsja.

I'paduueckoe m3o0paxkeHre MarHuTHeIX moneil. IlpuHimn cyneprniozunuu. 3akoH buo-
Capapa—Jlamnaca.

3akoH Amrnepa. BzaumopelcTBre napajuiesbHbIX TOKOB.

PaGora mo nepeMenieHno MPOBOIHMKA C TOKOM B MarHUTHOM Tiojie. [10TOKk MarHuTHOM
VHITYKLIUH.

OCHOBHBIE 3aKOHBI MarHUTHOIO T0JIs: TeopeMa ['aycca uTeopema o IMpKYISILUKA  BEKTOpa
MAarHuTHOM WHIYKIMU B. BuxpeBoii xapaKTep MaraurHOro IoJIs.

MarnurHoe nosne B BemecTBe. HaMarHMueHHOCTh BEILECTBA.

Bunel marsetukoB. CBOMCTBA JUaMarHeTUKOB M NapaMarHeTHUKOB.




37
38
39
40
41
42

43
44
45
46

47

48
49
50
51
52
53

54

©O© oo N

11

12

13

14
15

16

CaoiicTBa eppoMarHeTUKoB, MarHuTHeIM ructepesuc. Touka Kropu.

SIBneHue eKTpoMarHuTHOM MHAYKIMU, 3akoH Papanes. [IpaBwio JleHuna.
WunykTuBHOCTH KOHTypa. CaMmomHaykiws. 3akoH Dapajes 11 caMOUHIYKIUH.

3aKOH M3MEHEHUs TOKA MPU Pa3MbIKAHUM U 3aMbIKAaHUN LIETIH.

OHeprus U IWIOTHOCTh SHEPTUM MATHUTHOTO TOJIS.

KBazucranponapHple Ien ¥ TOKU. DJIEKTPUUECKUN K01eOaTeNbHbI KOHTYp, ypaBHEHUE
K0JIe0aTeNbHOr0 KOHTYpA.

CobGcTBennble Konebanus B KonebaTeabHoM KoHType. Dopmyna TomcoHa.

3aTyxaroue kojaeOaHusi B KoJeOaTeIbHOM KOHTYpE.

Boinykennble koneOaHus B KojeOaTeIbHOM KOHTYpE.

[lepemeHHbIli TOK, MTHOBEHHOE, JCHCTBYIOIIEE M CpejHee 3HaueHus. 3akoH Oma ais
aMIUTMTY/IHBIX 3HAYEHWM MEPEMEHHOIO TOKA M HAPSKEHUS.

ComporuBiieHHE, €MKOCTh M MHAYKTUBHOCTH B LIETIM IEPEeMEHHOr0 ToOKa. Bekrophas
auarpamma. ViMnenane 1ByXIOMIOCHUKA.

Pe3oHaHC HanpsyKEeHWT M TOKOB B LIEIBIX NEPEMEHHOIO TOKA.

Pabora 1 MmomHOCTh nepeMeHHoro Toka. KosgduuueHr MouHocTu.

Buxpesoe anekrpuueckoe nosie. Tok cMeleHus.

Cuctema ypaBHeHHii MakcBesuia B MHTeTpaibHON (popme. MaTepuaibHble ypaBHEHUS.

OTKpHBITHINA KOleOaTeIbHBIN KOHTYp (BUOpaTop ['epra) u ero m3aydeHue.
CB00OOHOE 2IEKTPOMATHATHOE TIOJIE W €TO CYIIECTBOBAHHE B BHJIE AJICKTPOMATHUT HBIX
BoyH (OMB). CBoiictBa OMB.

BonHoBoe ypaBHeHMe a0 E W [ . DHeprus M NOTOK JHEPruM, BekTop [loHHTHMHTra.
[IIxana 3MeKTPOMAarHuTHBIX BOJIH.

Yacrs 2
Cucrtema ypaBHeHnid MakcBeia B HHTETpajbHOW (opMme, UX (UBHUECKHHA CMBICIL
MatepuanbHble ypaBHEHUS.
OTKpBITHINA KOeOaTeNbHBIN KOHTYp (BUOpaTop I'eplia) u ero miydeHue.

CB00OOJHOE 2MIEKTPOMATHATHOE TIOJIE M €T0 CYIIECTBOBAHHME B BHJIE AJICKTPOMATHUT HBIX
BoyH (OMB). CroiictBa OMB.

BomHoBoe ypaBHenue misi E u H . T1oTOK U IIOTHOCTH MOTOKA »HEpruv OMB, BekTOp
[ToitnTrara. MaTeHcuBHOCTH BOMHBI. [lkana DBM.

CeToBas BOHA. Y paBHEHME MOHOXpPOMAaTHUECKON BOJHBI M €€ mapaMeTpbl. HacTora u
JUIMHA BOJIHBI B BaKyyMe€ U Cpee.

I'eomeTpuueckas onruka Kak NpeebHbli ciTydail BOJTHOBOM onTuky. IIpyximn depma.
3aKOHBI T€OMETPHUECKON ONTHUKH.

SIBeHME TIOJNHOTO BHYTPEHHETO OTpa)KCHWs. BOJOKOHHAsi oITHKa.

Tonkwe ymum3bl. Onrrdeckas cwia JuH3bl. Dopmyna a3kl [TocTpoeHre M300pakeHnid B
TOHKUX JIMH3aX.

@OTOMETPUUECKUE BEIMUMHBI B SHEPreTHUECKOW M CBETOBOM CHUCTEMAX W3MEPEHMS.
Kpuas BugHOCTH.

WurepdepeHims CBETOBBIX BOJH. Y CIIOBUS MaKCUMyMa U MHUHAMYMa HHTEpPQEpEeHIIHU.
KorepeHrHocTh BOJIH. MeTO/IbI OTy4y€HUsT KOT€PEHTHBIX BOJIH.

MeTton nenenust BomHoBOro (ponra-cxema lOnra. CBssp Mexay dazoil U onrudeckoi
Pa3HOCTBIO XOJa.

Mertox  neneHus — amMIUIMTYyIbl -  WHTEpdepeHuus B TOHKMX  IUIACTMHKAX
(TUTocKOmapaieTbHbIX, KIMHOBUIHBIX).

Nurepdepomerp MaiikenbcoHa — KOHCTPYKIMS W MPUMEHCHHE.

Hubpakmus ceeta. [lapamerp audpakmpm. [puamwmn [roirenca. [lpummmn [rodireHca-

®peHens.

Judpakimst Ppenenst Ha KPYIJioM OTBEPCTHH. 3OHHASI IUIACTHHKA.
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Hubpaxkmus Opayarodpepa Ha menun. JuppakipioHHast perieTka.

Judpakims peHTTEHOBCKHX JIydel Ha MPOCTPAHCTBEHHBIX KPHCTAJUTMIECKHUX pEIIeTKaX.
®opmyna Bynbda-bparra.

EcrecTBenHblii W mnomsipu3oBaHHBIM  cBeT. Bunbl nomipmsamu OMB. Yactuaho
MOJSIpU30BaHHBI A cBET. CTeTneHb MO pU3allii.

MeToabl nomy4eHus IUIOCKO-TIONIIpM30BaHHOrO cBeTa. [lonspusaTopsl U aHAIM3aTOPHI.
3akoH Mamoca.

ITonspuzaims cBeTa IPU OTPaKEHUK U MPEJIOMIIEHUH. 3akoH bprocrepa.

[lonsipuzatms cBeTa NMpU ABOWHOM JTy4EIpPEIOMIIEHUM.

HckyccTBeHHass onTuueckas aHM30TPOIUA. JIEKTPOONTHYECKUE M MarHUTOONTHYECKUE
3phexTsI.

Ornruyeckasi akTUBHOCTH BeIIECTBA. BpallieHre MIOCKOCTH MOJSPU3AIHI.

Hucnepcus cBeta. HopmanbHas W aHoMalbHasg JuUCHEpCHs. OJIEKTPOHHAS TEOpUs
JUCTIEPCUM U TIOTJIOILEHNST CBETA.

[Tornomenre cBeta BemecTBOM. 3akoH byrepa-Jlam6epra. Koaddrmment mnormomeHus.
CrieKTpbl MOTJIOLIECHUS.

Paccesnue cBera. Paccesinue Panes. [lonsgpusammss pacCestHHOrO CBETA.

TemwioBoe wm3nmydenue. M3mydarenpHas M TMOIJIOLMIATENbHAS CHOCOOHOCTH TeJ. 3aKOH
Kupxroda. AOGcomoTHO YepHOEe TEeIo.

3aKoHbI M3Iy4eHHs aOCOMIOTHO YepHBIX Te: 3akoH Ctedana-bonmbiimana, Buna, Panes-
Jxunca.

KBanroBanue sHeprum miydeHus abCcomoTHO yepHoro Tena. Popmyna [lnanka.
['vmoTe3a DiHIITEHA 0 CBETOBOM KBaHTe. Macca, sHeprusi, UMIyJbC (OTOHA.

Bremmwii goroaddexr. YpaBuenne DiHmreiHa. [Ipubopsl Ha ocHoBe (hoTodddekTa.
TopMo3HOEe peHTTeHOBCKOe m3iydeHue. PeHrreHoBckas TpyOka.

KomnroHoBckoe paccesiHue cBeTa.

JlaBneHue cmera.

OmnbiT bore. @oronel. KoprycKyisipHO-BOJTHOBOW J1yaJIu3M CBETA.

CrHoHTaHHOE ¥ BBIHY)KACHHOE M3JIy4YE€HUE. Y CWICHHE CBETa IPU NPOXOKICHUM Uepe3
MHBEPCHO 3acelieHHyro cpeay. O01ias cxeMa OoNTHIecKoro KBaHTOBOIO T'eHepaTopa.
CaoiicTBa nmazepHoro minydeHus. [lpumenenue a3epos.

Kopryckynsipao-BoHOBO#M  nyanmmsm  BemiecTBa. ['wmore3a pae bpoinsa. OmbITel 1O
IU(ppaKIMU JIEKTPOHOB.

CaoiicTBa BoiH e bpoitna. BeposTHOCTHBINM cMBbIci BoJH Ae bpoiis.

CootHorienre HeonpeeneHHocTe [ eiiseHOepra 1 BHIBOJBI U3 HHX.

CocTostHie yacTHIbl B KBAaHTOBOM MexaHuke. Y paBHenue [llpenunrepa (BpemeHHOE).
Mogems atoma Tomcona. OmbiTel Pesepdopna mo paccesiHHiO a-4acTHI] BEIIECTBOM.
Snepnas monens atoma Pesepdopra.

CriexTpanbHbple CepuM M3Iy4E€HHUs] aToMa BOAOPOA.

[Toctynater bopa. Monens aroma Bogopoza o bopy.

BonoponomnonobHasi cucTeMa B KBaHTOBOM MexaHHKe. [IpocTpaHCTBEHHOE KBAaHTOBAHHE.
CmH 371eKTpoHa.

[Mpyaiwm ITaymm. Ilepuonuueckas cuctema aneMeHToB Meneneesa.

HyxnonHnast mopnens siapa. IIpoToHbl M HEHTpOHBL. 3apsii 1 MaccOBOE YHUCIO sA1pa.
W3otombl u u306apshl.

SnepHble Cubl, YCTONYMBBIE M HEYCTOWUYMBBIEC fA]Ipa. DHEPrusl CBSA3M U YCTOWYMBOCTH
snpa. Jlegekr macc.

PaamoakTuBHOCTE. 3aKOH paJMOAKTHBHOTO pacraaa. o-, f-, y-miydenue. [IpaBmio
CMEILEHNS.



7.4 MeToauyeckue MaTepHaJibl, OIpeleJAOIINe MPOUeAYPbI
OLCHMBAHUS 3HAHMH, YMEHHMHA, HABBIKOB XapPaKTEePU3YKIIHMX ITAMbI
(¢ opmupoBanusi KOMIETeHIIMI

KoHTpoap ocBOeHus 1 ciUIIMHbL « PU3HKa) IPOBOMTCS B COOTBETCTBUH C
[In Kyol'AY 2.5.1 — Tekyumii KOHTPOJIb YCIIEBAEMOCTH U TMPOMEKYTOUHAs
aTTecTalus CTYJEHTOB.

Kpumepuu oyenku, wixana oyenusaHus npogedeHus 9K3amend

OueHkKa « OTJIMYHO) BBICTABIISCTCS IPU YCIOBUH, YTO CTYACHT CIIPABUJICS C
3QIaHUSIMH B TOJTHOM oObeMme Oe3 omubok. [loHmMaer 1menp u3ydaemoro
MaTepuana, JEMOHCTpUpPYET YMeHMe pemarbh 3anaud. (OTBedaer Ha
JOTIOJTHUATENBHBIE BOIIPOCHI TPABUIBHO.

OneHka «X0poLI0» BBICTABISETCS IIPU YCIOBUH, YTO CTYJICHT CIIPABUIICS C
3aJIaHUSIMU B TIOJTHOM 00bEeMe, HO JOMYCTHUJ OIIUOKK WM B TEOPUU WM MPU
pemieHnu 3a1auu. OTBEYaeT Ha IO OJHUTEIbHBIE BOITPOCHI TPABUIIBHO.

OneHka «y10BJ€TBOPUTEJIbHO) BBICTABIISAECTCS IPU YCIOBHUH, UTO CTYJIEHT
CIPaBUJICA C 3aJaHUSIMH YaCTHYHO: BOIPOCHI OCBEIICHBI HE B MOJHOM 00BEME,
3aja4ya He perieHa. OTBEThI Ha IOIOJIHUTENIbHBIE BOIIPOCHI BHI3IBAIOT HEOOJIBIIINE
3aTPyIHEHHUS.

OueHka «HeYAOBJECTBOPUTEJIbHO» BBICTABISIETCA MPU YCIOBUH, YTO
TEOPETUYECKUE BOIIPOCHI HE OCBEILEHBI, 3a71a4a HE PEIICHA.

TpeOoBanus k 00 y4aronuMCsi PH PO BeJAEHUN 3a4eTa

Bonpocel, BBIHOCUMBIE HA 3a4eT, JOBOIATCS 0 CBEACHUS CTYJCHTOB HE
II03/IHEE, YEM 3a MECSL O CAa4U 3a4eTa.

B mporecce onieHMBaHus pacCcMaTPUBAKOTCS 3HAHUS U YMEHUS CTYACHTA I10
BBIITOJTHEHHBIM 33/1aHUSIM. O1LIEHUBAETCA: KAYECTBO BBIIIOJHEHHBIX pa0O0T, HAIMYNE
BCEX 3aJaHMM W MOJHOTA WX BBINOJHEHUA. 3a4€T MPOBOAUTCS BEAYIIUM
IIPENOJaBaTEIIEM.

Kpumepuu oyenku, wikana oyenusanus npogedenus 3auema

OneHka «3a4TEeHO» COOTBETCTBYET ITapaMeTpam JH000M U3 MOJIOKUTEIbHBIX
OLICHOK («OTJIMYHOY, K XOPOLIO», «yIOBIETBOPUTEIIHHOY ).

OmeHka  «HE  3a4T€HO»  COOTBETCTBYET  IapamMeTpamM  OLICHKH
«HEYIOBJIETBOPUTEIBHO.

OneHkKa « 0 TIIMYHO» BBICTABIISIETCS IIPU MTOJTHOM OTBETE Ha TEOPETUYECKUE
BONPOCHI, YTOYHSIIOUIME JIOMOJHUTEIBHBIE BOMPOCHI, MPABUIIBHO PEIICHHBIX
3a/1ayax.

OueHKa «X0pouIo)» BHICTABIISIETCS IPU HE3HAYUTENIBHBIX 3aTPYIHEHUSX B
OTBETE Ha TEOPETUYECKHE BOIPOCHI (HETOUHBIE (POPMYIIMPOBKU OCHOBHBIX ITOHSTUI
U OIpeAesieHUil), 3aTpyJHEHUAX MPU OTBETAX Ha JIOMOJHUTEIbHBIE BOIMPOCHL
YBEPEHHBIX OTBETaX HA YTOYHSIOUIKE BOITPOCHI, ITOJHOCTHIO PEIICHHBIX 33/1a4ax.

OueHKa «ya0BJIEeTBOPUTEIbHO» BBHICTABIISETCS IPU HE3HAHUM OJJHOTO M3
3aIaHHBIX TEOPETUYECKHUX BOIIPOCOB, HENTPABUIIbHBIX OTBETAX HA JOTIOJIHUTEIILHBIC
BOIIPOCHI, HE IOJHOCTBIO PEIIEHHBIX 3aJayax, MPU YCIOBUM 3aBEPLICHHUS €€
pelieHus nocie pazoopa alropuTMa pelieHus C NpernoaBaTeIeM.



O1eHKa « HEY10BJIE€TBOPUTEIBLHO» BBICTABIISETCS ITPU OTCYTCTBUHA OTBETOB
Ha TEOPETUYECKHE BOMPOCHI U HE PELICHHBIX 33/]a4aX; HEYMEHHUE PEIaTh MPOCThIE
3aJ1a4u, AaKe ociie pa3dopa alropuTMa pelieHus ¢ Iperno1aBaTeeM.

8 IlepeyeHb OCHOBHOM U IONOJHUTEJILHOI y4e OHOI JINTe paTypbl

OcHoBHaA

1. CtpoutenbHas pusrka [ DneKTPOHHBIN pecypc] : KpaTKHUA KypC JSKIIUHN s
CTyICHTOB  OakajaBpuara, oOydalmuxcs 1o  HampaieHutro 270800
«CtpoutensctBo» / coct. C. B. Crenkuii, K. O. JlappuoHoBa. — DIEKTpOH.
TEKCTOBBIE JaHHble. — M. : MOCKOBCKHMI TI'OCYJapCTBEHHBIM CTPOUTEIBHBIA
yauBepcureT, Aii [Tu Op Menna, 9bC ACB, 2014. — 57 ¢. — 978-5-7264-0958-0.
— Pexum noctyna: http://www.iprbookshop.ru/27466.html

2. JlJabopaTtopnsbie paboThl o pusuke. Beimyck 1. Mexanuka [ DIeKTpOHHBIHI
pecypc] : COOpHUK METONUECKHX YKa3aHH JJ1s BBITIOTHEHUS TaO0paropHBIX padoT
no ¢usuke / coct. JI. II. Koran [u ap.]. — DIEKTpOH. TEKCTOBBIC TaHHBIE. —
Hwxnauit Hosropoxy : Hwukeropoackuid rocyJapCTBEHHbIA apXUTEKTYPHO-
ctpoutenbHbIN yHUBEepcuTeT, DBC ACB, 2014. — 81 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/30808.html

3. JlabGopaTtopHbie paboTel mo ¢u3uke. Beimyck 2. DIEeKTpUYECTBO U
MarHeTus3M [DJIEKTPOHHBIA pecypc] : COOPHUK METOAMYECKHX YKa3aHUU Jis
BBITIOJTHEHH S Ta00paTOpHBIX paboT 1o ¢usuke / coct. I'. A. MakoBkuH [u 1p.]. —
OneKkTpoH. TekcToBble naHHble. — Huxauid HoBropon : Hwuskeropoackuii
roCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBINA YHUBEpcuTeT, ObC ACB, 2014.
— 84 c.— 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/30809.html

JlonmoJiHUTEILHAS

1. Cobonena, B. B. O0uuii kypc pusuku [DneKTpoHHsIi pecypc] : yueOHo-
METOIMYECKOE MTOCOOUE K PEIICHUIO 33124 ¥ BBITIOJIHEHUIO KOHTPOJIBHBIX pa0oT I10
¢usuke / B. B. Cobonera, E. M. EBcuHa. — DJIEKTPOH. TEKCTOBBIE JAHHBIE. —
AcTpaxaHb : ACTpaxaHCKUU WHXKEHEPHO-CTPOUTENbHbIA UHCTUTYT, DbC ACB,
2013. — 250 C. — 2227-8397. — Pexum JOCTyTa:
http://www.iprbookshop.ru/17058.html



2. ®usuka : npaktukym/ E. A. ®enopenko, A. B. Emenun, A. B. CaBenko,
T. II. KonecuukoBa. — Kpacrmomap : Kyol'AY, 2020. — 80 vc.
https://edu.kubsau.ru/file.php/124/Metodichka 575694 v1 .PDF

3. I'yproB B.A. ®usmka TBepAOro Tena s WHKCHEPOB [DICKTPOHHBIA

pecypc]: yaeonoe mocooue/ I'ypros B.A., Ocaynenko P.H.— DnekTpoH. TeKCToBbIE
nanuble.— MockBa: Texnocdepa, 2012.— 560 c.— Pexum pgocryna:
http://www.iprbookshop.ru/26903.html.— 3BC «IPRbooks»

O IlepeyeHnsb pecypcoB HH(OPMAIMOHHO-TEJI€ KOMMYHH KAIIMOH-
Hou ceTH «HTEpHED)

Ne HaumeHnoBaHue TemaTuka Ccbuika
1.| Znanium.com Yuuepcanphas | https://znanium.com/
2.| IPRbook Yuuepcansras | http://www.iprbookshop.ru/
3.| O6pa3zoBareabHbII YHuuBepcanbHas | https://edu.kubsau.ru/
noptai Kyol'AY

— PEKOMEHTyeMbIe HHTCPHET CAalTHI.

1. ba3pl maHHBIX, WH()OPMAITMOHHO-CIIPABOYHBIE H TTOMCKOBBIE CHCTEMbI —
http://ru.wikipedia.org

2. Karanor T'ocymapcTBeHHBIX crTaHmapToB — http://stroyinf.ru/cgi-
bin/mck/gost.cai

3. Hayunas snektponHas Ouoimoreka— _https://eLIBRARY .ru

4. OOpa3zoBarensHblii noptan Kyol'AY [DOnextponsslil pecypc]: Pexum
nocryna: https://edu.kubsau.ru

5. ®enepanpHbIi moprai « Poccuiickoe oopa3opanue» — http://edu.ru

6. Uepuenue. Karamor. EnnHOe 0KHO 10CTyTa K 00pa30BaTeIbHBIM pecypcam
— http://window.edu.ru

7. Crienuaau3upoBaHHBIN OPTAJ IS MHXkeHepoB — http://dwg.ru

10 MeToguueckue ykazaHusi JJisi 00y4alIuxcsl Mo 0CBOE HUIO
AUCHMILIMHBI

1. ®usuka : Mmeton. ykazanusi/ coct. J1. B. JIebenes, T.I1. Konecnukona,

I'.®. bepmmikas, E. A. Poxkon. — KpacaHogap : Kyol'AY, 2020. — 105 c.
https://kubsau.ru/upload/iblock/1de/1deec02efbdad5853783ce6923f79b2e.pdf

2. ®usmuKa : METOA. yKa3aHud JUIsl CaMOCTOsITeNIbHOM paboTel/ coct. . B.
JlebeneB, E. A. PoxkoB. — Kpacuwomap : KyoI'AY, 2019. - 96 c
https://kubsau.ru/upload/iblock/04a/04a953add4bc747493d8e719082bea5a. pdf



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

11 llepeyeHb MHPOPMANMOHHBIX TEXHOJOTHH, UCIOJIb3YyeMbIX
IPH OCYLIEeCTBJICHUHU 00pa30BaTEJIbHOIO IpoLecca 1Mo AUCHHUILINHE,
BKJIIOYAS nepevYeHb IPOrpaMMHOI0 odecnevyeHUA U
HHG(OPMANIMOHHBIX CIIPABOYHBIX CHCTEM

[Tepeuens nuuen3unonHoro [1O

Ne | HaumeHoBaHue Kpartkoe onncanue
1 | Microsoft Windows OneparmoHHas cucTeMa
2 | Microsoft Office [TaxeT 0pHCHBIX IPUIOKSHU U

(BxarouaeTWord, Excel,
PowerPoint)

3 | Microsoft Visio CXeMBbI U TharpamMMbI

4 | Autodesk Autocad CAIIP

5 | Cucrema TeCTUpPOBaHHS TectupoBanue
INDIGO

[Tepeuens npodeccruoHaabHBIX 0a3 TaHHBIX M WH()OPMAITMOHHBIX

CIIPABOYHBIX CUCTEM

Ne | HaumeHoBaHue TemaTuka DJIeKTPOHHBIH aJpec

1 | Hayunas YHuBepcantpHast https://elibrary.ru/
AIIEKTPOHHAS
oubnMoTexa
eLibrary

2 | DWG.ru YHuBepcanbHas http://dwg.ru

3 | Koncynsrantllmroc | [IpaBoBas https://www.consultant.ru/

Hoctyn k ceru HWHTepHeT, NOCTYN B 3JIEKTPOHHYIO HH(OpMAaIOHHO-
o0pa3oBaTeIbHYI0 Cpely YHUBEPCHUTETA.

12 MaTepuajibHO-TeXHUYECKOe 00ecneyeHne 1J1si 00yue HUus
10 TUCHHUILIHHE


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

Ne| HawnmeHnoBanue HanmenoBanre nomenieHuid 11 IpoBeIEHUS Anpec
i/ yueOHbIX BCEX BUIOB y4€OHOM J1€STEIbHOCTH, (MecTOonoNI0XKeHHE )
I NPEeIMETOB, NPETyCMOTPEHHONH y4eOHBIM IUIAHOM, B TOM TIOMEIICHHI ISt
KypCOB, YUCJIe TIOMEILICHHUS VIl CAMOCTOSITEJIbHOM | IPOBEACHHUS BCEX BHIOB
JVCTATUTHH paboThI, C YKa3aHHEM TIEPEYHSI OCHOBHOTO y4eOHO! JesITeLHOCTH,
(Monmynei), 000pyT0BaHMs, y4eOHO-HATIISHBIX TOCOOWMI Tpe IyCMOTPEHHON
NPAaKTHKH, WHBIX | M MCTIONB3YeMOro TPOrpaMMHOIO OOecTieYeHus | y4eOHBIM IUTaHOM (B
BUJIOB Y4eOHOI cily4yae pea3alyu
JIeSATEIbHOCTH, 00pa3oBaTeLHOU
TPEIyCMOTPCHHBI IpOrpaMMBbI B CETEBOM
X y4eOHBIM (hopMe JOTOIHUTETHHO
IUTAHOM yKa3bIBACTCS
o0pazoBaTebHON HAaUMEHOBaHUE
porpaMMBbl OpraHm3alyy, C
KOTOPOH 3aKJII0UYCH
JIOTOBODP)
1 2 3 4
1 |Pusuka ITomemenne Ne307 OJI, mmomans — 84,8Mm2;(350044,
Jlabopatopuss  "OnextpuuectBa U onTuku'|KpacHomapckuil kpai, T.
(xadeaps ¢mwukn)|KpacHonap, ya. wuM.
nmabopaTopHoe obopynosanue|Kamunanna, 13, 3manne
(obopymoBanue nmabopatopHoe — 11  1mT.;|yueOHOrO Koprmyca
M3MEPUTEITh — 1 IT.;);| hakyapTeTa
TEXHUYECKHE cpeacTBa 00y4eHHsI | ANEKT prUPUKaALIUU
(koMIIbIOTEp  NEepcOHaNbHBIM  — 1  1mT.);
crielMamupoBanHasi  MeOenb(ydeOHas J10cKa,
yaeOHast MmeOeb).
2 |Omuka IMomemenne Ne308 DJI, nocagodnsix mect — 38;|350044,
wiomanas — 91,Im% ydeOnas aynmropmsa si|KpacHomapckuil Kpaid,
MPOBCJCHMS  3AHATUH  CEMHHAPCKOTO  THIA,|r KpacHOHAp, Yo HM.
KypPCOBOT'O TPOCKTHPOBAHKS  (BBINONHE HHS | . - yHina, 13, 37aHme
KYpPCOBBIX pabor), TPYTIIOBbIX u y4e6HOro Kopryca
WHIVBUIYalbHBIX  KOHCYJIbTAlMi,  TEKYILIETO
KOHTpONS M  TPOMEXYTOuHoi  aTTecTarpm|PAKyIbTETa
ANEKTpUPUKALTUI
nabopaTopHoe obopynoBaHue
(obopynoBanne mgabopatropHoe — 3 IT.;);
crieImaMm3upoBaHHas  MeOenb(ydeOHast JTocKa,
yueOHast MeOeb).
3 |Dmsuka ITomemernne Ne312 DJI, mwromans — 34,1m2;|350044,
TNIOM E1LIEHKE JUIs XpaHEeHUs ulKpacHomapcKuil Kpa,
MPOGUIAKTHYCCKOrO  00CIYXHBAHMS y4EOHOT 0| KpacHozap, yiL uM.
00opyoBaHA. Kanvnuna, 13, 3maHue
CIUINT-CHCTEMA — 2 IIT.; yaebHoro xopryca
1a60paTOpHOE o6opyioBa Hue| PAKyIbTETA
(oGopymoBarme nabopatopHoe — 4  mr.;);|MICKTPUUKALHK




TEXHHYECKHE CpeacTBa
(KOMIIbIOTEp MEePCOHANIbHBIA — 2 WIT.).

o0ydeHus

dmsnka ITomemenne Ne305 DJI, nocamounsix Mmect — 46;|350044,
wiom@ans — 68,7m%; yueOHas aynuropus S| KpacHomapckuii kpaii,
TPOBENICHWS  3AHATHI  CEMMHAPCKOTO  THIR,| 1 KpacHomap, yii. HM.
eomn patony rpymomn R, 13, sxaie
mya,lz)xmmyanmmf KO’}ICYHBT;pL[}IIJLgH TEKYILETO yHeoHoro xopryca
KOHTOSA M TIpOMEXyTodHoii  arTectarmm|PaKyIbTeTa

ANEKTPUPUKATTT

nmabopaTopHoe o0opynoBaHUE
(obopynoBanme mabopatropHoe — 2 IIT.;);
CrelMaIM3upoBaHHas  MeOenb(yueOHas ocKa,
yueOHast MmeOerb).

dmsuka IMomemenne Ne304 DJI, mmomans — 67,6m2;/350044,
Ha60paT0p1/1$1 "MexaHnKu U MOJIGKYJISIpHOfI Kpac]{oﬂapc}(m‘f[ Kpaf/'l’
bmmcn” (kadenper dusmrn) r. Kpacronap, yi1. uM.
nabopaTopHoe 000pyI0BaHUE Kammmma, 13, snanve
(oOopynoBanue nabopatopHoe — 15 mr.;); yaeBHoro Kopryca
CreIMamBHpoBatHas  Mebenb(yaebnas  mocka,| PAKYBTETA
yueOHast MeOerb). MEKTPUPHKALIIH

dusrka IMomemenue Ne306 DJI, mromans — 30,7m2;[350044,
na60paHr0Ka;I. KpaCHOIIapCKI/H\;I Kpaf/i,

r. Kpacronap, yn. nM.

CIUIUT-CUCTEMA — 3 T pa mmma, 13, 372800
XOJOAWIbHUK — 1 IIT.;
nmabopaTopHOe o0opynoBaHUE yueGHoro Kopryca
(BechI . 3 mr.;); baxynpTeTa
TEXHHYECKHE cpeacTBa 00yueHps| YICKTPUGIKALIH
(Mby — 1 IIT.;

KOMIIbIOTEP NEPCOHANIbHBI — 1 1mT.).




