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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumnanbHocTn) 20.05.01 No)xapHas 6e30nacHOCTb

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwuin npenogasaTesb, MoanncaHo npocton 30 Xpuconunaun Butanumn
26.06.2024 Anekceesuny
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
TpaHCMOPTHbLIX NPOLLECCOB N TEXHOCHEPHON 6€30MacHOCTH

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

28.06.2024 MoanncaHo npocton 3 Ary6oB IMuH 3achap ornsl
28.06.2024
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
28.06.2024 MoanucaHo npocton 3l Ary6os ImMuH 3adap orabl
28.06.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
28.06.2024 MopnucaHo npocton 3N N. b. bepbepbaH
28.06.2024

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenbto yuebHom ancumnninHbl «®unsnka» apnsetcs hopMmpoBaHue U passutme y
obyyarLmMxcs 0CBOEHNE OCHOBHbIX MOHATUIN, 3aKOHOB, MPUHLMMOB U TEOPUIN KJ1aCCUYECKON
N KBAaHTOBON (QU3UKWN; N3YyHEHMNE OCHOBHbIX (PU3NYECKUX ABNEHMNIN N NPOLLECCOB U UX
TPaKTOBKa C TOYKN 3PEHNSA COBPEMEHHbLIX Hay4YHbIX NpeacTassieHnin; GopMupoBaHme
COBPEMEHHOro hn3nyYeckKoro MblLLIEHUSA U HAYHYHOr0 MUPOBO33PEHUSA; O3HAKOMJIeHUe C
MeTodaMun pusnyecknx mnccnenoBaHunn

Onsa peannsaunm NoCTaBMeHHOW Lenn HeobXoaAnMO pelwnTb Ceaylouwme 3amalm:

- 3y4YeHMe 3aKOHOB OKpYy>KalLlero Mmpa B UX B3aUMOCBA3Y;

- OBflafeHne (pyHaAaMeHTasibHbIMU NPUHLUKMNAMN U MeToAaMU peLlleHUs Hay4YHo-
TeEXHNYECKUX 3a0au,

- hOpMMpPOBaHME HABLIKOB MO MPUMEHEHNIO MONIOXKEHUN PYyHAAMEHTANbHON PUNKUN K
rpaMoOTHOMY Hay4YHOMY aHaIn3y CUTYaL Ui, C KOTOPbIMU NHXXEHEPY MPUXOANTCS
CTalKMBaTbCS NMPU CO34AHUN HOBOWN TEXHUKN N HOBbIX TEXHOOMUI;

- OCBOEHME OCHOBHbIX (hU3MNYECKUX TEOPUI, MO3BOIAIOLLMNX ONMUCATb SABJIEHUSA B
npupogae, 1 NpenenoB MNPUMEHMMOCTU 3TUX TEOPUIN ON15 PELIEHNS COBPEMEHHbIX U
MnepcnekKTUBHbIX TEXHOJIOrMYEeCKMX 3a0ay;

- hopMmpoBaHME y CTy4EHTOB OCHOB €CTeCTBEHHOHAYYHOW KapTUHbI MUPa;

- 03HAaKOMJIEHME CTYAEHTOB C UCTOPUEN U JIOTUKOW Pa3BUTUSA PU3NKN N OCHOBHbIX €€
OTKPbITURA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcumnanHa oTHocuTcs K obs3aTenbHol YacTtuy Ofl.

®n3mka - ogHa W3 yHOAMEHTajIbHbIX HayK O npupoae, 6e3 M3y4yeHUs KOTOpPOoW
HEBO3MOXXHa KavecTBeHHash MOAroTOBKa WH)XXEHEPHO-TEXHUYECKOro cocTaBa. M3yyeHue
Kypca u3nkm cnocobcTByeT (hOPMUPOBAHMUIO Y CTYJEHTOB Hay4HOro MUPOBO33PEHUS ”
COBPEMEHHOr0 (P1M3N4YECKOro MbILLJIEHUS. B yC/I0BUAX pa3BUBAIOLLLENCS HAYyYHO- TEXHUYECKON
pPeBOJIOLMM Ype3BbIHANHO BO3pacTaeT poJib (U3MKK. BCs HOBasi TEXHMKA BTOPOW MOJIOBMHbI
20-ro Beka (KOCMOHaBTMKa, f[epHas U TepMosiAepHas dHepreTuka, SlasepHas TexHuKa)
ABnseTca getTuwem dusnkn. drsnka aBunacb GyHAaMeHTOM AN TakKuxX obnacten TEXHUKM,
Kak 23/1eKTpo- n” paguoTexHUKa, 3JIEKTPOHHAs W  BbIYUC/IUTENbHAA  TEexXHUKa,
NpnbopoCTPOEHNE, COBPEMEHHAs TEXHOOMUSA U T. M. PU3MKa BOOPY>KAeT NPOMbILLJIEHHOCTb
MPUHLUNNANLHO HOBLIMU MNpubopamMn M YCTAaHOBKAMU, CO30AET TEOPETUYECKUE OCHOBLI
HOBbIX, Hon1ee coBeplLeHHbIX NPOLIeCCOB NPOVU3BOACTBA.

OvcumnnnHa ABNAETCA  NpefllecTBYOLWUM A8  gucuunauH  (moaynen):
«MaTepunanoBeneHmne. TexHOMOMMS KOHCTPYKLMOHHbLIX MaTepuasoB», «llpuknanHas
MexXaHUKa» «INeKTPOTEXHUKA U JIEKTPOHNKA».
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-3.1 CrnocobeH ncnonb3oBaTb NHHOPMALIMIO O HOBENLLMX Hay4HbIX
N TEXHOJIOrMYECKUX AOCTUXKEHUAX AN peLleHns
npuKaafgHbIiX 3a4ay B obnacTu obecneyeHmns noxkapHom
6e30nacHOCTK, OXPaHbl OKpY>XatoLwen cpelbl
3KoJlornyeckom 6esonacHoCcTu

OnK-4.1 HaxoauT peweHnsa TUNOBbIX CUTyauuin C NpMMeHeHnem
COBpPEeMeHHbIX NHPOPMALIMOHHbIX. TEXHOJIOT UIA,
N3MEPUTENbHON N BbIYUCINTENBHON TEXHUKMK MO
obecneyeHmnto 6e3onacHbIX YCNOBUIA U OXpaHbl TpyAaa,
rno>xapHow 6e30MacHOCTN, 3aLlMTON OKpYKatoLLen cpenbl Ha
OCHOBE 3HaHMWS COBPEMEHHbIX TEHAEHLUMIA Pa3BUTUA TEXHUKMN
N TeXHOJIOrnn

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTaBasome,
OCYLLeCTBASeT AeKOMMNO3ULMI0 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoaMMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl pPeLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE Cy)XAEHUS N OLEeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruX yHYaCTHUKOB OEATENbHOCTM

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX
peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMmbl Buabl 3aHATUN UToro 3.e.
KOHTpoOnA Yyacos
(konu4yecrTso)
K 3a Jlek JNab Mp cPn KPAT (KoHTpoO cP
nb
Kypcl [Cem.1 1 34 17 0.25 20.75 72 2
Kypcl |Cem.2 |1 17 17 17 0.35 35.65 21 108 3
0O6beM ancunnAnHbl U BUAbl y4ebHon paboThl No 3a04HON hopMe o0byHeHus.
DopMbl KOHTpPONA Buabl 3aHATUNA WUtoro 3.e.
(konmyecTBo) Yyacos
3K 3a Jlex Jla6 Mp KPAT | KoHTpoO cpP
Jb
Kypc 1 Cem. 1 1 2 4 0.25 3.75 62 72 5
Kypc 1 Cem. 2 1 4 2 2 0.35 8.65 91 108 5
0O6beM AMCUUNANHBLI U BUObl y4ebHon paboThl N0 04HO-3a04HOWM hopMe 0byyveHus.
DopMbl Bupabl 3aHATUN UToro 3.e.
KOHTpoOnsa Yyacos
(KosIM4ecTBo)
3K 3a Jlek Ja6 Mp cPn KPAT (KoHTpo cP
b
Kypcl |[Cem. 1 1 14 16 0.25 41.75 72 2
Kypcl |[Cem.2 |1 14 16 16 0.35 35.65 26 108 3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 MexaHuKa 1-6 12 4 7 TecTupoBaHue
1 MonekynsipHas pusvka. OCHOBbl TEPMOANHAMUKN 7-12 10 4 7 Ko1N0KBUYM
1 OCHOBbI 3/IEKTPOAVNHAMUKMN 13-16 12 9 6.75 BbinonHeHne KOHTPOsIbHOW
paboThl
1 MpomMexxyTo4yHasa aTTecTaums 17 0.25 3aveT
2 MarHeTnsm 1-3 4 8 2 5 BbinonHeHne KOHTPOsIbHOW
paboThl
2 KonebaHns n BOHbI 4-8 4 2 5 TecTupoBaHue
2 OnTuka 9-12 5 9 6 5 Konnoksuym
2 KBaHTOBas pu3nKa 13-17 4 7 6 TecTnpoBaHue
2 MpomMexxyTo4yHasa aTTecTayms 0.35 35.65 JK3aMeH
UTOrro: 51 17 34 0.25 0.35 35.65 | 41.75

5.2. CTpyKTypa OUCLUNNINHBI AN5 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
1 MexaHunka 1 1 21
1 MonekynsipHas pu3svka. OCHOBbl TEPMOANHAMUKN 0.5 1 21
1 OCHOBbI 371€KTPOANHAMUKN 0.5 2 20
1 MpomMexxyTo4yHasa aTTecTaums (3a4éT) 0.25 3.75
2 MarHeTunsm 1 1 0.5 23
2 KonebaHuns 1 BosHbI 1 0.5 23
2 OnTuka 1 1 0.5 23
2 KBaHTOBas (u3unka 1 0.5 22
2 MpomMe)xxyToYyHaa aTTecTaums (3K3aMeH) 0.35 8.65
UTOro: 6 2 6 0.6 12.4 153
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CemMm Paspen oucumMnanHbI Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Jib
1 2 4 5 6 7 8 9 10 11

5.3.CTpyKTypa AMCUMNANHBI A8 O4HO-3204HON hopMbl 06yHeHUS.

Cem Paspen pucumniamHbl Buabl yuebHoM paboTbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYBOEeMKOCTb (B 4acax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO (o] 4 C3
Jb
1 2 4 5 6 7 8 9 10 11
1 MexaHunKa 6 6 15
1 MonekynspHasa pusnka. OCHOBbl TEPMOAVHAMUKN 4 4 15
1 OCHOBbI 3JIEKTPOANHAMUKMN 4 6 11.75
1 MpomMexxyToYyHasa aTTecTaums 0.25
2 MarHeTnsm 4 8 4 6
2 KonebaHuns 1 BoHbI 2 4 6
2 OnTuka 4 8 4 6
2 KBaHTOBas u3vkKa 4 4 8
2 MpomMexxyTo4yHaa aTTecTaums 0.35 35.65
UTOro: 28 16 32 0.25 0.35 35.65 | 67.75
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «®usuka», obpasoBaTesibHble TEXHOJNIOTUU

JIEKLIMOHHBIN KypC

Cem HaumeHoBaHue TeMbl TpyAaoeMKocTb (Yachl) Copep>xaHue dopmMupyembie Pe3ynbTaTbhl OCBOEHMA Ob6pa3soBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 MexaHunkKa 12 6 1.1 MexaHun4yeckoe OMNK-3.1; ONK-4.1; YK-1.5; 3HaTb: — OCHOBHbIE Nekuuns-becepa

OBWKeHne. MaTepuanbHas
To4yka. Cuctema oTcyeTa.
TpaekTtopus. MyTb n
nepemetleHne. CKopoCTb.
MrHoBeHHas CKOpPOCTb.
YckopeHue.
OTHOCUTENIbHOCTb
osmxeHunsa. CnoxexHue
ckopocTen. 1.2
PaBHOMepHOE 1
pPaBHOYCKOpPEHHOE
npsiMoSIHenHoe
ABWKeHne. YpaBHeHune
NPSAMOJINHENHOrr 0
PaBHOYCKOPEHHOI 0
nBvxeHus. padprkun
3aBMCUMOCTU
KWHEeMaTn4yeCKnUx BeanymH
OT BpeEMeHu B
pPaBHOMEPHOM
pPaBHOYCKOPEHHOM
nBuxeHun. 1.3 CeobogHoe
nageHne Ten. YckopeHue
csoboaHoro nagexHus. 1.4
KpunBosiMHenHoe ABUXXeHne
TOYKWN Ha npumepe
OBVKEHNSA NO OKPY)KHOCTU
C NMOCTOAAHHOW MO MOAY N0
CKOpOCTH.
LleHTpocTpeMuTesibHoe
yckopeHue. 1.5 NHepuuns.
MNepBbin 3aKOH HbiOTOHa.
WNHepumnanbHasa cucrtema
oTcyeTa. MpuHumnn
OTHOCUTENbLHOCTU Manunes.
1.6 Macca. Cnna. Cunbl B
npupoge. MNpuHUNUN
cynepnosnumnm cun.
MomeHT cuibl. Ycnosne
paBHoBecus Tes. LeHTp

YK-1.4; YK-1.3; YK-1.2;
YK-1.1;

husnveckne aBneHnsa n
OCHOBHbIE 3aKOHbl (OU3NKN;
rpaHnLbl NX
NPUMEHNMOCTMU,
npYMeHeHne 3aKOHOB B
Ba>XHENLNX NpakTU4eCKnx
NPUNOXKEHUSAX; — OCHOBHbIE
dhusnveckne BennYHnHbl N
U3nYecKne KOHCTaHThbl, NX
onpegeneHne, CMbICA,
cnocobbl N eAnHNLbI X
n3MepeHus; —
NCMNoJIb30BaHME OCHOBHbIX
3aKOHOB
eCcTeCTBEHHOHaY4HbIX
OVUCUNNIINH B
npodeccnoHanbHom
neAaTenNbHOCTH,
npYMeHeHne MeTo40B
MaTeMaTU4YeCcKoro aHaansa
N MOAEeNNPOBaHNS,
TEeopeTU4eckKoro n
3KCMepuMeHTaNbHOro
nccnenoBsaHus; ymeTs: [
06BACHNUTE OCHOBHbIE
Habnoaaemble NPUpPoAHbIe
N TEXHOreHHble ABJIEHNS U
3peKTbl C NO3NLUA
yHAaMeHTasbHbIX
PU3NYECKMX
B3aMMOOeNcTBuUiA; []
NPUMEHSATb OCHOBHbIE
MeToAbl PU3UKO-
MaTeMaTU4YeCcKoro aHanansa
Ona pelwieHus
eCcTeCTBEHHOHaY4HbIX
3ajay; [J ucnosb3oBaTb
pa3fin4yHble METOANKN
PU3NYECKNX U3MEPEHUI 1
obpaboTku
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

TskecTu. 1.7 BTOpoi 3aKkoH
HbloTOHa. TpeTnn 3akoH
HbloToOHa. 1.8 Cunebl
ynpyrocTun. 3akoH lNyka. 1.9
Cunbl TpeHus.
KoahpnumeHT TpeHus.
3aKOH TPEeHUS CKOJbXKEHUS.
1.10 Cnnbl TArOTEHMUA.
3aKoH BCEMUPHOro
TAroTeHns. Cunbl TAXKECTH.
Bec Tena. IBuxeHune Tena
noa AencTBumeM Cuibl
TSHKEeCTU. [BnxeHne
NCKYCCTBEHHbIX CIYTHMKOB.
HeBecomocTb. NepBas
KOCMMYEeCKast CKOpPOCTb.
1.11 Umnynbc Tena. 3akoH
COXpaHeHns nMnynbca.
PeakTuBHOE OBUXEHMeE.
PakeTbl. 1.12
MexaHn4eckas paboTa.
MowHocTb 1.13
KnHeTu4yeckasa n
noTeHuvanbHasa aHeprus.
3aKOH COXpPaHEHUs 3Heprun
B MexaHuKe. [pocTble
MexaHu3Mbl. KoahpuuneHt
rMosie3Horo AencTeums
MexaHu3sMma. 1.14
NasneHwne. 3akoH lMackansa
0N )KUOKOCTEN U ra3os.
MmopocTtaTnyeckoe
nasneHue. Coobuwatowmecs
cocyabl. MpuHumn
yCTPONCTBa
rmapassn4yeckoro rpecca.
ATMoOCepHoe faBneHue.
N3meHeHne aTMochepHoro
[aBNEHNSA C BbICOTOW.
BapomeTpbl 1 MaHOMETPHI.
1.15 ApxumepoBa cuna ans
XKWOKOCTEN N ra3oB..
Ycnosue nnaBaHuA Tes Ha
MOBEPXHOCTU XNOKOCTN.
LBr>XeHne XNnaKocTu rno
TpybaM. 3aBUCMMOCTb
LaBJIeHNSA XXUAKOCTU OT
CKOPOCTU ee TeYyeHus.

3KCMepuMeHTasIbHbIX
DaHHbIX; BNafeTb: —
HaBblKaMW UCMOJIb30BaHUS
OCHOBHBbIX
obLedursnyecknx 3aKoHOB
N MPUHLMMOB B Ba)KHENLINX
NMPaKTUYEeCKNX
NPUJIOXKEHUAX; — HAaBbIKaMU
NCnoJsib30BaHNs MeTOLOB
un3nyeckoro
MOZLEeNnMpoBaHNA B
WH)XEeHEepPHOWN NMpaKkTuke; —
CrMocobHOCTLIO K
camMoopraHusaumm un
camoobpa3oBaHuio.

10/58




Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MonekynsipHasa gpusuka. 10 0.5 4 2.1 OnbiTHOEe obocHoBaHme |OlK-3.1; OMNK-4.1; YK-1.1; 3HaTb: — OCHOBHble Nekuunn-snsyanusaymm

OCHOBbI TEPMOANHAMUKN

OCHOBHbIX MOJIOXKEHUN MO
EeKYNAPHO-KUHETNYECKOMN
Teopun. Bzanmopencteune
MosiekyJs. Macca v pa3mepsbl
MoJsiekysl. Konnyectso
BewlecTsa. Mosib.
[MocTosiHHasa ABoragpo.
BpoyHoBCKoe aBuXeHue.
Ouncdysmna. 2.2 NaeanbHbIn
ras. CesA3sb Mmexay
OaBJieHneM 1 cpegHen
KWHETMNYECKOW 3Hepruen
MOJIEKYJ1 nAeasibHOro rasa
(0oCHOBHOE ypaBHeHue mone
KYNAPHO-KMHETMYECKON
Teopun). Tensosoe
paBHoBecue. TemnepaTypa
N ee n3mepeHwue.
AbcontoTHas
TeMnepaTypHas LKana.
CBA3b TeMnepaTypbl CO
cpenHen KUHeTu4ecKomn
3Hepruen YacTuy rasa.
CKOpOCTb MOJIEKYN rasa.
N3mepeHne ckopocTun
Monekyn. OnblT LUTepHa.
2.3 YpaBHeHue
MeHpeneesBa-KnanenpoHa
(ypaBHeHMe CoCToAHMA
naeanbHOro rasa).
YHuBepcasibHasa rasosas
NOCTOAHHaA.
N3o0Tepmnyeckun,
N30XOPHbIN 1 n306apHbIn
rnpoueccol. 2.4 BHyTpeHHAA
3Heprus. KonmyecTso
TerioThl. TenjaoeMKocTb
BewecTBa. PaboTa B
TepMognHaMuke. 2.5 3aKOH
COXPaHEHNS 3Heprum n B
TenJaoBbIX rnpoueccax
(NepBbIN 3aKOH
TEepMOONHAMUKN).
MpvMmeHeHne nepsBoro
3aKOHa TepPMOANHAMUKN K
nsonpoweccam.
ApunabaTHbIi npouecc. 2.6

YK-1.2; YK-1.3; YK-1.4;
YK-1.5;

Ppursnyeckmne ABIeHna n
OCHOBHbI€ 3aKOHbl (PU3NKNK;
rpaHunLbl NX
MPUMEHNMOCTH,
rnpuMeHeHne 3aKOHOB B
Ba>XKHENLLNX MPaKTUYeCKnx
MPUSIOXKEHNAX; — OCHOBHbIE
Pur3nYecKme BennvnHbl 1
PU3MYEeCKME KOHCTaHThbI, NX
onpeneneHue, CMbICA,
cnocobbl N eanHNLbI X
n3MepeHuns; —
NCMOJIb30BaHNE OCHOBHbIX
3aKOHOB
eCcTeCcTBEHHOHay4HbIX
ONCUMNANH B
npogeccnoHanbHom
nesTenbHOCTH,
MpPUMeHeHne MeTO40B
MaTemMaTM4eCcKoro aHanmsa
N MOOENINPOBaHNSA,
TEopeTnyecKoro u
3KCNepuMeHTasIbHOro
nccnenosaHus; ymeTs: ]
06BbACHNUTbL OCHOBHbIE
HabnogaeMble NPUPOLHbIE
N TEXHOreHHbIe SABNEHNS U
3peKTbl C Mo3nymn
dyHOaMeHTaNbHbIX
PU3NYECKMX
B3aumoaencTeunm; [J
MPUMeHSATb OCHOBHbIE
MeToAbl (hn3nkKo-
MaTeMaTM4eCKoro aHanamsa
Ons peweHns
eCcTeCcTBEHHOHay4HbIX
3a4ayd; [] ncnosb3oBaThb
pasnnyHble METOAVKN
PU3NYECKNX N3MEPEHUIA 1
o0bpaboTku
3KCNepuMeHTasIbHbIX
DaHHbIX; BlageTb: —
HaBbIKaMU1 UCMOJIb30BaHUS
OCHOBHbIX
obLwemr3nyecknx 3akoHoB
M MPUHLMMOB B Ba>XKHENLLMNX
npakTU4ecKnx
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
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1 2 3 4 5 6 7 8 9
HeobpaTnMOCTb TenaoBbIX MPUIOXKEHNAX; — HaBblKamMun
rnpoueccos. BTtopown 3akoH NCMOJIb30BaHUS METOA0B
TepMogNHaMUKN U ero pur3mnyeckoro
cTaTUCTU4YeckKoe MOLEeNMpoBaHNA B
NUCTONIKOBaHwue. 2.7 WHXXEHEPHOW NpaKkTuke; —
Mpeobpa3oBaHue sHeprun B CrocobHOCTbIO K
TEenJoBbIX ABUraTeNsX. camoopraHmsauum un
MpuHUWN gencTems camoobpa3oBaHuio.
TenJoBbIX ABUraTesen.
KMNMO TennoBoro apuratens
N ero MakcmMmasbHoe
3Ha4veHue. 2.8 Mogenun
rasa, XuakKoctu u
TBEpPAOro Tena.
Mpeobpa3oBaHue sHeprun
nMpu N3MeHeHnAX
arperaTHOro CoctosiHus
BewlecTBa. icnapeHue n
KOoHAeHcauus.
HacbIWeHHbIN 1
HEeHaCbILWEeHHbI Nnapbl.
Bna>kHoCTb BO34yXa.
KnneHune XnaokocTu.
3aBUCUMOCTb TeMnepaTypsbl
KUMNEHNSA XXNAKOCTU OT
naBneHuns. 2.9
Kpuctannmyeckue un
aMopgHble Tena.
MexaHun4eckne n TensoBble
CBOWCTBa TBEpPAbIX Ten.
Ynpyrve pecdopmaumn. 2.10
[ToBEepXHOCTHOE HaTsAXXeHne
xunakocten. Cnga
MOBEPXHOCTHOro
HaTs>KeHne. CMa4uBaHue.
KanunnsapHole aBAeHUS.

OCHOBbI 2/1eKTpoANHAMUKN | 12 0.5 4 3.1 dnekTpusauunsa Ten. OlK-3.1; OMnK-4.1; YK-1.1; 3HaTb: — OCHOBHbIE Cnanpg-nekums
NeKTpuYecKknin 3apag. YK-1.2; YK-1.3; YK-1.4; pursnyeckmne ABIeHnNa n
BsaumopencTeune YK-1.5; OCHOBHbI€ 3aKOHbl (PU3NKNK;
3aps>XKEHHbIX Ten. rpaHunLbl NX
SneMeHTapHbIN NMPUMeHNMoCTH,
3NEeKTPUYECKNIA 3apag. rnpuMeHeHne 3aKOHOB B
3aKOH COXpaHeHus Ba)XKHENLLNX MPaKTUYeCKnx
3JIeKTPUYEeCKoro 3apsaga. MPUSIOXKEHNAX; — OCHOBHbIE
3akoH KynoHa. 3.2 Pur3nYecKkme BennvnHbl 1
dneKTpuyeckoe rnose. PU3MYEeCKME KOHCTaHThbI, NX
Hanps>XeHHOCTb onpeneneHue, CMbICh,
3/1eKTPUYECKOoro nons. crnocobbl 1 eguHNLBI UX
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dnekTpuyeckoe rnose
TOYeYHOro 3apsaa.
MpuHuMn cynepno3svunm
rnonen. NMpoBoaHNKN B
3N1eKTpuyeckom none. 3.3
OvsnekTpukn B
3/IEKTPUYECKOM Mone.
OunanekTpunyeckas
MnPoHNLLAeMoCTb. 3.4
PaboTa
3/IEKTPOCTATUHECKOro NMos
npu nepemeLleHnn 3apana.
MoTeHUManbLHOCTL
3/IEKTPOCTATUYECKOro
nons. 3.5 NMoTeHuman n
pPa3HOCTb MOTEHLNANOB.
SOKBUMOTEHLUMAbHbIE
nosepxHocTu. CBs3b
HanNpPs>XeHHOCTKN C
pPa3HOCTbIO MOTEHLMAN0B.
3.6 dnekTpuyeckas
eMKOoCTb. KoHaeHcaTop.
EMKOCTb naockoro
KOoHOEeHcaTopa. dHeprus
3/1eKTPOCTAaTUYECKOro nos
MJIOCKOro KOHAEeHcaTopa.
3.7 NeKTpu4eckuii ToK.
HocuTtenun ceobogHbIX
3/IEKTPUYECKUX 3apsaaoB B
MeTasax, XUAKoCcTsaxX u
rasax. Cuna Toka.
Hanps»xkeHune. 3akoH Oma
015 ydacTKa uenwu.
ConpoTusneHue
MPOBOAHNKOB.
MocnepoBaTenbHoe 1
rnapasnienbHoe coeanHeHne
npoBoAHMKOB. 3.8 PaboTa n
MOLLHOCTb TOKa. 3aKOH
Doxoyna-JleHua.
DNeKTpoABUXYLLAA cuna.
3akoH OMa ons nosiHom
uenu. 3.9 DneKTpoHHas
MPOBOAVMMOCTb METaJsJIoB.
CBepxnpoBoAnUMOCTb. 3.10
DNEeKTPNYECKNI TOK B
pacTBOpax n pacrjaBax
3/1eKTPOSINTOB. 3aKOH

n3MepeHus; —
NCMNOJIb30BaHME OCHOBHbIX
3aKOHOB
eCcTeCTBEHHOHaYy4HbIX
OVCLUMIIVH B
npodeccnoHanbHoOM
neAaTenbHOCTH,
npyMeHeHne MeTo40B
MaTeMaTU4yecKoro aHanamsa
N MOAENNPOBaHNS,
TEeopeTn4YecKoro n
3KCNepuMeHTasIbHOro
nccnenoBaHua; ymeTh: []
06BACHNTL OCHOBHbIE
HabnofaemMble NpUpPoAHbIe
N TEXHOTEeHHbIE SABJIEHNS U
3peKTbl C Mo3numn
hyHOaMeHTa bHbIX
PU3nNYECKMX
B3aMMOOEeNCcTBUiA; []
NPMMEHSATb OCHOBHbIE
MeToAbl PU3UKO-
MaTeMaTU4YeCcKoro aHanansa
Ona pelieHns
eCcTeCTBEHHOHaYy4HbIX
3a4ayd; [] ncnosb3oBaThb
pa3nyHble METOANKMN
PU3NYECKNX N3MEPEHUIA 1
o0bpaboTku
3KCNepuMeHTaIbHbIX
OaHHbIX; BNajeTb: —
HaBblkaMW NCMOJIb30BaHNA
OCHOBHbIX
obLwemr3nyecknx 3akoHoB
N MPUHLMMNOB B Ba>KHENLLINX
NPakTUYEeCKNX
NPUJIOXKEHUAX; — HaBbIKaMu
NCMNOJIb30BaHNS MeTO40B
pur3mnyeckoro
MOLenMpoBaHua B
WHXXEHEPHOW NpaKkTuke; —
CNOCOBHOCTBLIO K
camMoopraHusaumm un
camoobpaszoBaHuio.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

3nekTponumsa. 3.11
DNEeKTPNYECKNN TOK B
rasax. CaMoCTOATENbHbIN 1
HEeCamMoCTOATENbHbIN
pa3psagnbl. [oHATHe O
nnasme. 3.12 Tok B
BaKyyMe. 31eKTpOHHas
amuccusa. Anon. Tpmogn.
DNIeKTPOHHO-/Ty4eBas
Tpybka. 3.13
MonynpoBoAHUKMN.
CobcTBEHHAsA 1 NpUMecHas
npPoBOAUMOCTb
rMoslyrnpoBoAHNKOB. P-n
rnepexon.
MonynpoBOOHNKOBLIA ANOA.
TpaH3ncTop.

MarHeTnsm

4.1 MarHuTHoe
B3auMOOenCcTBME TOKOB.
MarHuTHoe none.
NHOYKUMA MarHUTHOro
nonsa. Cuna, oencreytowas
Ha NPOBOAHUK C TOKOM B
MarHUTHOM rnone. 3aKoH
Amnepa. Oencrteune
MarHUTHOIO Moas Ha
OBVXYLWMAca 3apsag. Cuna
NopeHua. 4.2 MarHUTHble
CBOWCTBA BELLECTB.
MarHntHas
MPOHNLLAEMOCTb. 4.3
SneKTpoMarHmMTHas
MHAYKUNA. MarHWTHbIN
MOTOK. 3aKOH
3/1eKTPOMarHUTHON
nHAaykuuu. Mpasuno JleHua.
BuxpeBoe anekTpunyeckoe
nose. gBneHue
CaMOVHAYKLUNN.
MHOYKTUBHOCTb. DHeprus
MarHUTHOrO Mons.

OMnK-3.1; OMK-4.1; YK-1.1;
YK-1.2; YK-1.3; YK-1.4;
YK-1.5;

3HaTb: — OCHOBHbIE
ur3nYecKkme ABNEHNS 1
OCHOBHbI€ 3aKOHbI (PU3NKHK;
rpaHuLbl NX
NMPUMEHNMOCTH,
MPUMeHEHNE 3aKOHOB B
BaXXHENLWNX NpakTU4eCcKnx
MPUIOXKEHNAX; — OCHOBHbIE
Pur3nYecKme BennYnHbl 1
U3nveckne KOHCTaHTbl, NX
onpepeneHue, CMbICA,
cnocobbl N eanHNLbI X
n3MepeHus; —
NCMOoJsIb30BaHNE OCHOBHbIX
3aKOHOB
eCcTeCTBEHHOHaY4HbIX
OUCUUMNNNH B
npodeccnoHanbHoM
neAaTenbHOCTH,
nNnpUMeHeHne MeTO40B
MaTeMaTM4eCKoro aHanamsa
N MOLEeNNPOBaHNS,
TEopeTnYecKoro u
3KCNEPUMEHTANIbHOr O
nccnenoBaHus; ymeTh: []
06BbACHUTL OCHOBHbIE
HabnopaeMble NPUPOAHbIE
N TEXHOTrEeHHble ABMIEHNS U
3¢heKTbI C MO3nUMn
PyHOaMeHTaIbHbIX
Pur3nYecKmx

Nekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

B3aumoaencTeunim; [J
MPUMEHSATb OCHOBHbIE
MeToAbl PU3NKO-
MaTeMaTM4eCKoro aHanamsa
0§ pelleHns
eCcTeCTBEHHOHaY4HbIX
3a4ayd; [] ncnosib3oBaThb
pasiM4yHbIE METOAVKN
PU3NYECKNX N3MEPEHNIA N
0bpaboTkun
3KCNEepPUMEHTaJIbHbIX
OaHHbIX; BNafgeTb: —
HaBblKaMu1 UCMOJIb30BaHUS
OCHOBHBbIX
obLedunsnyecknx 3aKoHOB
M NPUHLUMMNOB B Ba>KHENLLINX
MpakTU4eCcKux
NPUNOXKEHUNSX; — HaBblKaMu
MNCMoJsIb30BaHUS METOO0B
dur3nyeckoro
MOLenMpoBaHua B
WH>XEHEPHOW NpaKTukKe; —
CNOCOBHOCTbIO K
camMoopraHu3saumm un
camoobpasoBaHuio.

KonebaHunsa v BosHbI

5.1 N'apMoOHUuYecKmne
konebaHmsa. AMnNanTyaa,
nepuoa n 4yactoTa
konebaHnin. CeobogHble
konebaHus.
MaTeMaTn4eCcKnin MasaTHUK.
MNepnop konebaHwui
MaTeMaTU4eckoro
ManaTHUKa. KonebaHus
rpysa Ha npy»xwuHe. 5.2
MpeBpalLeHne sHeprumn npu
rapMOHNYECKNX
KonebaHusXx.
BbIHy>XAieHHble KonebaHus.
Pe3oHaHc. ABTOKOoNebaHMS.
5.3 PacnpocTpaHeHune
konebaHmm B ynpyrmx
cpepax. NonepeyHslie n
npoaoJsibHble BOJIHbI. ONHaA
BOJIHbI. CBSA3b AJINHbI BOJHbI
CO CKOPOCTbIO ee
pacrnpocTpaHeHuns.
3BYyKOBble BOJIHbl. CKOpPOCTb

OMnK-3.1; OMNK-4.1; YK-1.1;
YK-1.2; YK-1.3; YK-1.4;
YK-1.5;

3HaTb: — OCHOBHbIE
husnyveckne aBneHnsa n
OCHOBHbI€ 3aKOHbI (PUN3NKNK;
rpaHuLbl NX
NPUMEHNMOCTMN,
MPUMeHeHNe 3aKOHOB B
Ba>XKHEWNLLNX MPaKTUYeCKnX
NPUNOXKEHUNSX; — OCHOBHbIE
Gur3nYecKkme BennYnHbl 1
Pur3nYecKMe KOHCTaHThI, NX
onpegeneHne, CMbIC,
crocobbl 1 eguHNLBI NX
n3MepeHuns; —
NCMNOoJIb30BaHMNE OCHOBHbIX
3aKOHOB
eCcTeCTBEHHOHay4HbIX
OUCUNNINH B
npodeccnoHanbHom
neaTenbHOCTH,
npyMeHeHne MeTo40B
MaTeMaTM4eCcKoro aHanamsa
N MOOENNPOBaHNA,
TEopeTnYecKoro n

Nekuunn-susyanusaymum
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3ByKa. [pOMKOCTb 3ByKa 1 3KCNEPUMEHTasIbHOro
BbICOTa TOHa. 5.4 nccnenoBaHua; yMeTh: []
CBoboaHble 06BbACHNUTbL OCHOBHbIE
3/IeKTPOMarHNTHbIE Habnogaemble NpupoaHbIe
KonebaHns B KOHType. N TEXHOreHHbIE ABNEHUSA U
MpeBpalleHne sHeprum B 3peKTbl C NO3NLUA
kKonebaTesbHOM KOHTYype. GyHOaMEHTaNbHbIX
CobcTBeHHas YacToTa hn3nyecknx
konebaHmm B KOHTYpe. 5.5 B3auMopencTeni; [J
BbIHY>XAE€HHbIE MPUMEHSATb OCHOBHbIE
3neKTpuyeckmne konebaHms. MeToAabl PU3UKO-
MNepemMeHHbIN MaTeMaTM4eCKoro aHaamsa
3/IEKTPUYECKUI TOK. ONns peleHns
[eHepaToOp NepeMeHHOro eCTeCTBEHHOHay4HbIX
TOoKa. Pe3oHaHC B 3ajay; [J nCnonb3oBaThb
3/IEKTPUYECKON Lenu. pasiM4yHble METOAVKN
TpaHcchopmaTop. 5.6 PU3NYECKUX N3MEPEHUI U
DNeKTPOMarHUTHbIE BOJIHbI. obpaboTku
CKOpOCTb nX 3KCNEepPUMEHTaJIbHbIX
pacrnpocTpaHeHns. OaHHbIX; BllageTb: —
CeoucTBa HaBblKaMN NCMNOJIb30BaHUSA
3/IEKTPOMAarHUTHbIX BOJIH. OCHOBHbIX
MpuHuMnN pagnoceasn. obLedmrsnyeckmx 3akoHoOB
N NPUHLMMNOB B Ba>KHENLLINX
MpPakTU4YeCcKnx
MPUIOXKEHNAX; — HaBblKamMun
MCnosib30BaHUs MEeTO40B
unsnyeckoro
MO eNMpoBaHns B
WHXXEHEePHOW NpaKkTuke; —
CrMocobHOCTLIO K
caMoopraHusauum n
camoobpa3oBaHuio.
OnTuka 4 6.1 CBeT Kak OlK-3.1; OMnK-4.1; YK-1.1; 3HaTb: — OCHOBHbIE Cnanpg-nekums

3/1IeKTPOMarHMTHas BOJIHaA.
MpsaMonunHenHoe
pacnpocTpaHeHue ceeTa,
oTpakeHne n npesomMsaeHne
cgeTa. Jly4y. 6.2 CKopocCTb
cBeTa. 3aKOHbl OTPakeHus
W NpenioMJIeHNs CBEeTa.
MokasaTenb NpesoMaeHus.
[MonHOe oTpakeHune.
MpenenbHbIN Yyroa NoJsHOro
oTpakeHus. Xog ny4yen B
npusme. MNMocTpoeHne
n306pa>keHns B NJjOCKOM
3epkane. 6.3 Cobupatowasn

YK-1.2; YK-1.3; YK-1.4;
YK-1.5;

Ppursnyeckmne ABIeHnNa n
OCHOBHbI€ 3aKOHbl (OU3NKN;
rpaHunLbl NX
MPUMEHNMOCTH,
npMMeHeHne 3aKOHOB B
Ba>XKHENLLNX MPaKTUYeCKnx
MPUSIOXKEHNAX; — OCHOBHbIE
u3nveckne BesIMYnHbI N
PU3MYEeCKME KOHCTaHThbI, NX
onpeneneHue, CMbICh,
cnocobbl N eanHNLbI X
n3MepeHuns; —
NCMOJIb30BaHNE OCHOBHbIX
3aKOHOB
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M paccenBatoLlas JINH3bI. eCcTeCcTBEHHOHay4HbIX

MocTpoeHne nsobpakeHunin OVUCUMNNINH B

B nH3e. PopMyna TOHKON npogeccnoHanbHom

NVH3bI. [IpMeHeHne NnH3 B nesTenbHoOCTH,

TEXHUKE U XN3HU. 6.4 nMpUMeHeHne MeTO40B

NHTepdepeHuuns ceeTa. MaTemMaTM4eCcKoro aHanmsa

KorepeHTHOCTb. N MOOENINPOBaHNSA,

Ovdpakunsa ceeTa. TeopeTu4eckoro n

OndpakunoHHas pelueTka. 3KCNepuMeHTasIbHOro

Monapnsaumns ceeTa. nccnenoBaHus; ymMeTb: []

Monepe4yHOCTb CBETOBbLIX 06BbACHNUTbL OCHOBHbIE

BOJIH. [lucnepcusa ceeTa. HabnogaeMble NPUPOLHbIE

CnekTp. CnekTpockon. N TEXHOreHHbIe SABNEHNS U

LLIkana 3/1eKTPOMarHUTHbIX 3(pPeKTbl C No3nLnn

BOJIH. 6.5 DnemMeHTbI dyHOaMeHTaNbHbIX

TEeopun OTHOCUTENBHOCTMU. PHur3nYecKkmx

MpnHLUMN OTHOCUTESIBHOCTK B3aumoaencTeunm; [J

SHWTeNHa. CKOpoCTb MPUMEHSATb OCHOBHbIE

CBEeTa B BaKyyMe Kak MeToAbl PU3NKO-

rnpegesibHas CKOpPoCTb MaTeMaTM4eCKoro aHanamsa

nepepayu curHana. Cessb Ons peweHns

MeXXAy MacCon 1 SHepruen. eCcTeCcTBEHHOHay4HbIX
3a4ayd; [] ncnosb3oBaThb
pasnnyHble METOAVKN
PU3NYECKNX N3MEPEHUIA 1
o0bpaboTku
3KCNepuMeHTasIbHbIX
DaHHbIX; BlageTb: —
HaBbIKaMU1 UCMOJIb30BaHUS
OCHOBHbIX
obLwemr3nyecknx 3akoHoB
M MPUHLMMOB B Ba>KHENLLNX
npakTU4ecKunx
MPUIOXKEHNAX; — HaBblKamMun
NCMOJIb30BaHUS METOA0B
pur3mnyeckoro
MOLEeNMpoBaHNA B
WHXXEHEPHOW NpaKkTuke; —
CNOCOBHOCTBLIO K
caMoopraHusauum n
camoobpasoBaHuio.

KBaHTOBas u3mka 4 7.1 TennoBoe usny4vyeHue. OMNK-3.1; OMNK-4.1; YK-1.5; |3HaTb: — OCHOBHbIE Nekuns-becepna

MocTosaHHas MNMnaHka.
DoToahhekT. OnNbIThI
CTtonetoBa. KBaHThl CBeTa.
YpaBHeHne INHLWTEeNHa ANns
doToapdekTa. [mnotesa
Nyn pe bponns.

YK-1.4; YK-1.3; YK-1.1;
YK-1.2;

PU3nYeCcKMe ABNEHNS N
OCHOBHbI€ 3aKOHbI (PU3NKHK;
rpaHuLbl NX
NPUMeHNMoCTH,
npuMeHeHne 3aKOHOB B
Ba>KHENLWINX NPaKTUYEeCKUX

17/58




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Ondpakuma sNeKTPOHOB.
KopnycCKynsipHO-BOJIHOBOM
aoyanusm. 7.2 OnbIT
Pesepcopna onsa
paccesiHMsa a-4acTuu,.
fnepHas mogesnb aToMma.
KBaHTOBbIE MOCTYNaThI
Bopa. NcnyckaHune n
norsoLieHne ceeTa
aToMaMu. HenpepbIBHbIN 1
JINHEeN4YaTbIN CNEeKTPBbI.
CneKTpasibHbI aHaNun3.
Na3zep. 7.3 CocTas agpa
aToMa. HyksioHHasa mofenb
anpa. 3apag agpa.
MaccoBoe 4yucno sapa.
N30Tonbl. SHeprua ceasun
YacTuu B agpe.
PaanoakTMBHOCTbL. a 1 B-
YacTuubl, Y-U3yYeHune.
3aKoH pafAnNoakKTUBHOIO
pacnaga. Metogbl
HabnogeHns n
pervcrpaumm 4acTtul B
anepHon dusnke. 7.4
FnoepHble peakumn.
CoxpaHeHue 3apsfa n
MacCOBOro 4yncna npu
AOEPHbIX peakunax.
OeneHne apep. CuHTe3
anep. TepmosgepHas
peakuus. BelgeneHue
SHEpPrnn nNpu geneHnu n
cuHTEe3e agep.
Ncnonb3oBaHue sgepHom
3Hepruun. daepHoin
peakTop. fo3nmeTpus.
Buonornyeckoe
B3avMogencrane
pafnNoaKTUBHbIX
n3nyyveHunn. 7.5
SNieMeHTapHble YacTulbl.
dyHAaMeHTaNbHble
B3auMoOencTBus

MPUIOXKEHNAX; — OCHOBHbIE
Pur3nYecKme BenYnHbl 1
hU3nveckne KOHCTaHTbl, NX
onpepeneHue, CMbICA,
crnocobbl U egUHNLIBI UX
n3MepeHus; —
MCMOJIb30BaHNE OCHOBHbIX
3aKOHOB
eCcTeCTBEHHOHAaY4HbIX
OUCUUMNNNH B
npodeccnoHanbHoM
[eATenbHOCTH,
NnpUMeHeHne MeTO40B
MaTeMaTM4eCKoro aHanamsa
N MOLEeNNPOBaHNS,
TEOopeTnYeCcKoro u
3KCNEPUMEHTANIbHOr O
nccnenoBaHus; ymeTh: []
06BbACHUTL OCHOBHbIE
HabnopaeMble NPUPOAHbIE
N TEXHOTrEeHHble ABMIEHNS U
3¢heKTbI C MO3nUMn
PyHOaMeHTaIbHbIX
Pur3nYecKmx
B3aumoaencTeunim; [J
MPUMEHSATb OCHOBHbIE
MeToAbl PU3NKO-
MaTeMaTM4eCcKoro aHanamsa
0§ pelleHns
eCcTeCTBEHHOHaY4HbIX
3a4ayd; [] ncnosib3oBaThb
pasiM4HbIE METOAVKN
(PU3NYECKNX N3MEPEHNIA 1
0bpaboTkun
3KCNEepPUMEHTaJIbHbIX
OaHHbIX; BNageTb: —
HaBblKaMu1 UCMOJIb30BaHUS
OCHOBHBbIX
obLedunsnyecknx 3aKoHOB
M NPUHLUMMNOB B Ba>KHENLLINX
MpakTU4YeCcKux
NPUNOXKEHNSX; — HaBblKaMu
MCMoJIb30BaHUS METOO0B
dur3nyeckoro
MOLenMpoBaHua B
WH>XEHEPHOW NpaKTukKe; —
CNoCOBHOCTbIO K
camMoopraHu3saumm un
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
camoobpasoBaHuio.
NTOIO: 51 6 28
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
1 MexaHuKa Knaccmnyeckas MexaHuKa 4 1 6
1 MonekynsipHasa ¢pusnka. OCHOBbI MonekynsipHO-KMHEeTUYeCKas Teopus naeasibHbiX ra3sos 4 1 4
TEPMOANHAMUKMN
1 OCHOBbI 3/1IeKTPOANHAMUNKN JneKTpocTaTuKa 3 1 2
1 OCHOBbI 31€KTPOANHAMUNKM DNEeKTPOANHAMMUKA. DSIEKTPUYHECKNIN TOK 3 0.5 2
1 OCHOBbI 371eKTPOANHAMUNKN Mpasnna Knpxroda o5 pasBeTB/EHHbIX Lenen 3 0.5 2
2 MarHetunsm MarHMTHOE NoJjie U ero XapakTepPUCTUKU. INEKTPOMarHnTHasa MHAYKUUsA n konebaHns 2 0.5 4
2 KonebaHnsa v BOJHbI OcHOBbI Teopun Makceesnia 2 0.5 4
2 OnTuka eomeTpuyeckas onTuka 2 2
2 OnTuka BosiHoBas onTtunka 2 1
2 OonTuka CneuvajnbHas Teopust OTHOCUTESIBHOCTH 2 0.5 1
2 KBaHTOBas (pn3mka KBaHTOBasi MexaHuKa. Teopusa aToMa Bogopoja rno bopy 2 0.5 2
2 KBaHTOBas pu3mka CTpoeHne aToMHOro sapa. PyHaameHTasibHble B3aMMOAENCTBUSA 2 1
2 KBaHTOBas husmka KBaHTOBas ctaTucTuka. Pnsvka TBepaoro tesna 3 1
NTOro: 51 8 48

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne paspena pUCUUNIUHBI HauMmeHoBaHue nabopaTopHbix paboT Ob6beM B HYacax
o®0 3P0 0390
1 2 3 4 5 6
2 MarHeTunsm N3y4yeHne MarHMTHOro rnojas NOCTOSHHONO MarHMTa 2 1 2
2 MarHeTunsm CHopKa 31eKTpoMarHnTa 1 UCnbiTaHWe ero oencTBms 2 2
2 MarHeTtunsm N3y4eHune aneKTpoaBuraTesis NOCTOAHHOIro TOKa 1 nsmepeHuve ero K 2 2
2 MarHeTunsm N3yYyeHne ABJIEHNS NEKTPOMArHATHOM NHAYKLUMN 2 2
2 OnTuka OTpa)keHune cBeTa, Noay4yeHne n3obpa>keHns B NJIOCKOM nose 2 2
2 OnTuka MpenomneHne ceeTa Ha rpaHuLe pasgena AByX cpef, Npu3Mon 1 naockonapasniesbHon 2 2
nJacTUHON
2 OonTuka HabntoyeHne gucnepcum ceeTa 1 ncciefoBaHne SBJeHUsA NPeNoOMIEHNS CBeTa pa3/inyHbIMU 2 1
cpegamm
2 OonTuka N3mepeHne nokasaTensa npesioMmsaeHns BelecTsa 2 1 1
2 OnTuka N3mMepeHne hoKYCHOro pacCTOAHNA U ONTUHECKOWN CUbl cobupatoLen nNH3bl 1 2
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CemMm Ne paspena AUCLUNJIUHDI HauMmeHoBaHue nabopaTopHbIX paboT 06beM B Hacax
(o] . Jo) 390 0330
1 2 3 4 5 6
| [UTOroO: [ 17 | 2 | 16

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030

HeHusA

1 2 3 4 5 6 7

1 MexaHuKa KpaTKoe KOHCMeKTMpOoBaHMe Mo 3afaHHON TeMe 6 7 21 15
Hepens

1 MonekynsipHasa ¢pusunka. OCHOBbI KpaTkoe KOHCMeKTupoBaHMe rno 3afaHHoN TeMe 12 7 21 15
TEePMOANHAMUKMN Hepens

1 OCHOBbI 3N1eKTPOANHAMUNKYN KpaTkoe KOHCMeKTMpoBaHMe rno 3afaHHON Teme 17 7 20 12
Hepens

2 MarHeTunsm KpaTKoe KOHCMeKTMpoBaHMe Mo 3afaHHON TeMe 3 5 23 6
Hepens

2 KonebaHns n BOsHbI KpaTkoe KOHCMeKTupoBaHMe rno 3afaHHon TeMe 8 5 23 6
Hepens

2 OnTuka KpaTkoe KOHCMeKTMpoBaHMe Nno 3afaHHON TeMe 14 5 23 6
Hepens

2 KBaHTOBas uimka KpaTKoe KOHCMeKTMpoBaHMe Mo 3afaHHON TeMe 17 6 22 8
Hepens

NTOro: 42 153 68

5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUUNJIMHE
Moaynb HDaTta, MecTo npoBeAeHus HasBaHue meponpuaTus dopma npoBepeHusn OTBETCTBEHHbIA LocTuxeHus
MeponpuaTuUs obyualowmnxcsa
Moaynb 1 lNMpoekTHas n npoe |10.2024 punvan MI'TY B Nekuns-becena Ha Temy rpynrosoe XpucoHnou B.A. OlMK-3.1; OMNK-4.1; YK-1.1;

KTHO-UccnegoBaTesibCKas
ANeAaATesIbHOCTb 06y‘1arou_|,v|xc9|

nocenke 1610HOBCKOM

"MexaHuka"

YK-1.2; YK-1.3; YK-1.4;
YK-1.5;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

®dusnka, Y. 1, MexaHuka. MonekynspHasa pusnka.
JNeKTpoAMHaAMUKa [DNeKTPOHHbIN pecypc] : KpaTKuim Kypc
NeKunn no ancumniamHe ansa scex gopm obyveHns ona
obyyaloLWwmxcs TeXHNYECKUX cneymanbHocTen / M-Bo
obpasoBaHuUA 1 Haykn PO, dun. ®re0Y BO Mankon. roc.
TeXHoJ1. YH-T B noc. A6noHosckoM, Kadh. TpaHCn. npoueccos
n TexHocdep. 6esonacHocTH ; [cocTaBuTeNb B.A.
XpucoHngul. - d6noHosckui : b.u., 2020. - 154 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054156&DOK=0
A25BC&BASE=0007AA

dusmka, Y. 2, MarHeTnsm. KonebaHums n BonHbl. ONTuka.
KBaHTOBasa umsnka. Pusunka agpa [D1eKTpoHHbIN pecypc] :
KpaTKNM KypC NeKuuin No aucumnniamnHe gns scex opm
obyyeHuns ons obyvaroLwmMxca TEXHUYECKMX CneunanbHOCTeNn
/ M-Bo obpa3oBaHus 1 Hayku P®, dun. ®re0Y BO Maikon.
roc. TeXHOJ. YH-T B noc. 461oHoBckoM, Kadh. TpaHcnm.
rnpoueccos n TexHocdep. 6ezonacHocTn ; [cocTaBuTenb B.A.
XpucoHngul. - A6noHoBckui : 6.u., 2020. - 235 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054158&DOK=
0A25BE&BASE=0007AA

dusnka [DNeKTPOHHbIN pecypc] : MeToanYecKkmne yKasaHums
Nno NPoBeAEHMUI0 NPaKTUYECKNX 3aHATUN N0 AUCLUNIINHE ANA
CTYAEHTOB BCceX hOPM 0OyHEHNA TEXHNYECKUX
cneunanbHocTeln / M-Bo HayKu 1 BbiCW. obpa3oBaHus PO,
dun. ®rbOY BO Markon. roc. TEXHOJ. YH-T B Mnoc.
A6noHoBCcKOM, Kadh. TpaHCM. NpoLeccoB 1 TexHocdep.
6e3onacHocTu ; [cocTaBnTenb B.A. XpucoHungul. -
A6noHoBCcKMA : b.n., 2020. - 130 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054157&DOK=0
A25BA&BASE=0007AA

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

KaTbambeToBa, M.A. (Mankonckuii rocyapCcTBeHHbIN
TEXHOJIOrNYEeCKNIA YHUBEPCUTET). DU3NYeCKne OCHOBBI
MexaHUKK : yiebHo-meToamnyeckoe nocobue / [M.A.
KatbambeToBal ; MmHobpHayku PO, ®rE0Y BO Mawnkon. roc.
TexHos. yH-T, Kagh. BbICL. MAaTEMaTUKN U CUCTEM. aHasn3a. -
Mankon : MarapuH O.'., 2019. - 104 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[oCTyna: AN 3aperncTpupoBaHHbIX NONb30BaTeNEN. -
Mpwun.: c. 98-102

http://lib.mkgtu.ru:8002/libdata.php?id=2100047761&DOK=0
7B8CB&BASE=0007AA

dneMeHTbl KBaHTOBOW (PU3MKM aTOMOB U MOJIeKyn : y4yebHoe
nocobue / MuHobpHayku P®, ®Irb0Y BIMO Mawnkon. roc.
TEeXHOJI. YH-T, Kad. Xumun, pusnkn n pusnko-xmmMm-.
MeTodoB nccned. ; [coct. M.A. KatbambeToBal. - Malikon :
MarapwuH O.I'., 2015. - 36 c. - 96 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
JocTyna: Ansa 3aperncTpmpoBaHHbIX Nojb3oBaTesen

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
4A1FA&BASE=000530

NabopaTOpHbIN NPAKTUKYM MO KYpCy (U3NKN C
KOMMbIOTEPHBIMU MOAENSAMUN (MexaHnKa, MoJIeKyispHas
dur3nKa n TepMoanHaMmMKa) @ ANA CTYAEHTOB yyYpexAeHUn
BbICLLUEro npogeccnoHanbHoro obpasoBaHms, obyyatowmxcs
Nno TEXHWYECKUM HanpaBJ/ieHNSM NOAr0TOBKN / MMHOBPHayKu
P®, ®Ir'bOY BMO Mawkon. roc. TexHon. yH-T, Kad. xumuum,
HU3NKM U PU3NKO-XMMUY. METOLOB uccned. ; [coct. A.b.
CuioxoBal. - Mankon : MarapuH O.I"., 2015. - 56 c. - 9b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100024550.
- Pexxum poctyna: 6e3 pernctpaunu. - bubnwnorp.: c. 54 (3
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100024550&D0OK=0
4A1EE&BASE=0007AA

dunsmka. KomnboTepHoe MOLEeNNPOBaHNE 1
BbIYMCNNTENbHbIA 3KCNepUMeHT B labopaTOpHOM
npakTukyme : yyebHoe nocobue / M-BO HayKun 1 BbICLL.
obpasoBaHusa PP, ®rb0OY BO Markon. roc. TEXHOJ. YH-T,
Kad. maTtemaTnkn, punsmkm n cuctem. aHanmsa ; [cocT. O.B.
CunioxoBal. - Mamnkon : Ky4yepenko B.O., 2019. - 169 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100047755.
- Pexxnum pocTyna: N8 aBTOPM3NPOBaHHbLIX NOMb30BaTeNnen. -

http://lib.mkgtu.ru:8002/libdata.php?id=2100047755&DOK=0
7B8CF&BASE=000530
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HasBaHue

CcblsIKa

Bubnnorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

MeToanyeckme ykasaHusa K BbIMOJHEHUIO KOHTPOJIbHON
paboTbl N0 U3MKe : oA CTYAEHTOB TEXHUYECKNX
HanpaBJEeHU NMOAFOTOBKU (KBanndukayms

http://lib.mkgtu.ru:8002/libdata.php?id=2100024548&DOK=0
4A1F6&BASE=0007AA

KatbambeToBa, M.A. (MaiKoNCKWA rocy8apCTBEHHbIN
TEXHOJIOrNYECKUNIA YHUBEPCUTET). DNEKTPUYECTBO 1
3/1IeKTpoMarHeTunsMm : yyebHoe nocobume / M.A. KatbambeToBa
; MuHobpHaykn P®, ®Ib0OY BMO Mawnkon. roc. TeXHON. YH-T,
Kad. xumumn, Gusnkn n u3nkKo-xmm. MeTonoB nccnep,. -
Mankon : MarapuH O.I'., 2014. - 64 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
[OCTyna: Ans 3aperncTpupoBaHHbIX NoJb30BaTeNeln

http://lib.mkgtu.ru:8002/libdata.php?id=2100031028&DOK=0
41548&BASE=000530

KaTtbambeToBa, M.A. (Malilkonckuii rocy4apCcTBEHHbIN
TEeXHOJIOrn4yeckunii yHmusepcmTeT). OnTrnka. KeaHTOoBas
npupoda nsnyyeHus : yyebHoe nocobue / M.A.
KaTtbambeToBa ; MuHobpHayku P®, ®IBOY BMO Matrikon. roc.
TexXHOJ. YH-T, Kad. xumuu, pusmkn n pusnko-xmm. MeTon0B
nccnen. - Mankon : Marapun O.'., 2014. - 50 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pe>xum pocTyna: ansa 3aperncTpmpoBaHHbIX NoJb30BaTesen

http://lib.mkgtu.ru:8002/libdata.php?id=2100029223&D0OK=0
41549&BASE=000530

KaTtbambeToBa, M.A. (MaiKoncKui rocyAapCTBEHHbIN
TEeXHOJIOrn4YecKkun yHmsepcuteT). dusnveckmne oCHOBbI
MexaHUKK : y4ebHo-meToanyeckoe nocobue / [M.A.
KatbambeToBa] ; MuHobpHaykun PO, ®r6OY BO Mawnkon. roc.
TexHOoJ1. YH-T, Ka. BbICLL. MaTeMaTUKU U CUCTEM. aHam3a. -
Mankon : MarapuH O.I'., 2019. - 104 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[0oCTyna: ANs 3aperncTpupoBaHHbIX MoJib30BaTenen. -
Mpwun.: c. 98-102

http://lib.mkgtu.ru:8002/libdata.php?id=210004776 1&DOK=0
7B8CB&BASE=0007AA

SNeMeHTbl KBaHTOBOW (hU3NKM aTOMOB U MOJiekyn : y4ebHoe
nocobue / MnHobpHayku P®, ®rE0Y BINO Mawkon. roc.
TexXHON. YH-T, Kad. Xxumunu, pusnkn n pusnko-xmmMmy.
MeTonoB nccnen. ; [coct. M.A. KatbambeToBal. - Maikon :
Marapwun O.I'., 2015. - 36 c. - 9b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
00CTyna: ANS 3aperucTpupoBaHHbIX NoJb30oBaTesNen

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&D0OK=0
4A1FA&BASE=000530

Y4yebHO-MeTOANYECKNE MaTEepPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OFrPaHNYeHNAM NX 340P0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MeyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

B OpMe 3N1EeKTPOHHOIr0 OKYMeEHTa,
e B (hopme ayaunocpanna,
e B nevyaTHom popMe Ha sa3blke bpanns.

Ona nuy c HapyLlWeHNsSMKN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

ONs VL C HapyLWeHMAaMM ONMOpPHO-ABMIraTeIbHOIro annapaTa:

e B revyaTHOW chopme,
e B ()OpME INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl GOPMUPOBAHUA KOMNETEHLUHN

HauMeHoBaHue y4ebHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
OnNK-3.1 CnocobeH ncnosb3oBaTb MHHOPMALMIO O HOBENLLNX HAaY4YHbIX N TEXHONOMNYECKNX AOCTVXKEHUAX A5 peLleHuns
npuKaagHbIX 3a4ay B obnacTtm obecneyeHna noxkapHo 6e30nacHOCTY, OXpaHbl OKPY>KatoLLel cpeabl U 3KONOrn4Yeckom
6e3onacHocTwn
3 6 3 MaTepunanosegeHne. TexHosno
A KOHCTPYKLMOHHbBIX
MaTepnanos
2 4 2 ONeKTpoHnKa 1
3JIeKTPOTEXHMKA
34 34 34 MpuknagHaa MexaHuka
6 6 6 TensoTexHnKa
7 8 7 Fvpopasavka
2 2 2 JkoJsorus
12 12 12 Xumuns
12 12 12 Ddunsvnka
7 7 7 MpoTuneonoxapHoe
BOOOCHab)xeHue
7 8 7 MNo>xapHas 6e3onacHoOCTb B
CTpOUTENbLCTBE
10 9 10 FeonHpopMaUNOHHbIe
CUCTEeMbl B NOXKapHOW
6e3onacHoCTM
9 11 9 MeToabl MaTeMaTU4eCKon
CTaTUCTUKN ”
MaTeMaTn4eCcKoro
MOOesINPOBaHMNS
3456 456 3456 Moaynb nony4deHms
KBaandukaumm "MNo>xapHbin"
3 4 3 Teopunsi rOpeHns 1 B3pbiBa
4 5 4 DU3NKO-XUMNYECKNE OCHOBBI
Pa3BUTUSA N TYLLEHUA MoXKapa
5 5 5 OpraHusaumns cnyx6sl n
noArOTOBKM
6 7 6 KBanngurkaumnoHHbIN
3K3aMeH No MoayJo
"TMoXxapHbIA"
3456 356 3456 Monaynb nony4yeHuns
KBanugukaumm "Cnacaten"
3 3 3 OnacHble npupoaHble
rnpoueccsl
6 6 6 KBanngrkaumoHHbIN
3K3aMeH Mo MoAayo
"CnacaTenb"
5 10 11 JKosornyeckas oueHka
XWMUYECKOW 0NacHOCTM
5 10 11 3alwmTa oKpyxatoLlen cpeabl
OT XUMWYECKMX 3arpsA3HeHnn
2 2 4 O3HaKoMUTesIbHas NpakTuKa
4 4 6 CnyxebHasa npakTuKa
6 6 8 JKcnayaTaunmoHHas
npakTuka
10 11 11 MNpenanniaoMHas NnpakTuKa

ONK-4.1 HaxoauT peleHnsa TUNOBbIX CUTYaLnin C NPUMEeHEHNEM COBPEMEHHbIX NHPOPMALIMOHHbBIX. TEXHOJIOI NN,
N3MepUTENbHON U BbIYUCINTENBbHON TEXHMKM No obecneyeHmnto 6e30nacHbIX YC0BMIA 1 OXpaHbl TpyAa, NoxXapHOn
6e3onacHOCTHN, 3alLNMTON OKPY>KatoLen cpefibl Ha OCHOBE 3HaHUA COBPEMEHHbIX TEHAEHLUNN Pa3BUTUA TEXHUKUN U

TexXHO0rnm

3

6

3

MaTepuanosegeHune.TexHo10
r'NA KOHCTPYKLMOHHbIX
MaTepuasnos

MeTponorus,
CTaHpapTu3auums,
cepTuduKkaumns
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
5 5 5 deTann mawmnH
34 34 34 NMpuknagHas MexaHuka
6 6 6 TenaoTexHukKa
7 8 7 FvppasBavka
4 4 4 WNHdpopMaynoHHble
TexHo0rnm
3 3 3 KoHuenuum coBpeMeHHoro
eCcTecTBO3HaHus
23 23 23 MaTemaTuka
12 12 12 dursvka
78 78 78 HageXXHOCTb TeEXHUYeCKUX
CUCTEM N TEXHOIEHHbIN PUCK
9 9 9 MNo>xapHasi 6e3onacHoCTb
3J1IeKTPOYyCTaHOBOK
7 8 7 Mo>xapHasa 6e30nacHOCTb B
CTpOUTENbLCTBE
6 6 6 30aHuns, COOPYXXEHUA N UX
YCTOMYMBOCTb NPV Noxxape
8 10 10 ABTOMaTU3NPOBAHHbIE
CUCTEeMbl YNpaBJeHNs N CBSA3b
89 910 89 Mo>xapHas n aBapuiHo-
cnacaTesibHas TEXHUKa
8 10 8 MogroToBka
rasofbIMO3aLLNTHUKA
10 9 10 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
9 11 9 MeToabl MaTeMaTN4eCKon
CTaTUCTUKN ”
MaTeMaTn4eCcKoro
MOOesINPOBaHMS
4567 4567 4567 MPOEKTHbLIN NPAKTUKYM
8 9 10 TexHonornyeckoe
npeanpuHUMaTesibCTBO
56 78 456 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU
5 7 5 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU
5 7 4 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
6 8 6 Lncpposasa TpaHchopmaums
oTpacau
7 7 7 JKcnepTmnsa Nnoxapos
8 8 8 PaccnepoBaHve No)apos
89 910 89 Mpoun3BoAcCTBEHHas n
rno)apHas aBToOMaTuKa
9 9 10 MporHo3npoBaHmne onacHbIX
hakTopoB noxkapa
3456 4567 3456 Moaynb nony4yeHuns
KBaandgukaumm "MNo>xapHoin"
5 5 5 OpraHusauuns cnyxbbl n
noaroToBKM
6 7 6 KBanngrkaumoHHbIN
3K3aMeH Mo MoAaynio
"Mo>xapHbIN"
9 10 11 OxpaHa Tpyaa B
noapasaeneHnsax noXxxapHom
OXpaHbl
9 10 11 MpaBoBble OCHOBbI OXPaHbI
TPpyAa
9 9 9 Mo>xapHasa 6e3onacHOCTb
nepeBoobpabaTbiBaOLLNX
npeanpuaTun
9 9 9 JNecHble noxxapbl 1 6opbba ¢
HUMWN
10 9 10 MNo>xapHas 6e3onacHoOCTb
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
XKUSbIX N 06LLeCTBEHHbIX
30aHun
10 9 10 Mo>xapHasa 6e3onacHOCTb
MPOMbILLJIEHHbIX 34aHUN
2 2 4 O3HaKoMUTesIbHas NpakTuKa
4 4 6 CnyxxebHasa npakTuKa
6 6 8 JKCnayaTaunoHHas
npakTuka
8 8 10 TexHonorn4yeckas (MPoeKTHo-
TexHOJIornyeckas) npakTmka
10 11 11 MpenanniaoMHas NnpakTuka
YK-1.1 AHanun3npyeT 3agady, Bblaensas ee 6a3osble COCTaBAAOLWMNE, OCYLLECTBASET AEKOMMNO3ULMIO 33434
4 4 5 MeTponorus,
CTaHdapTu3auus,
cepTuurKauns
2 4 2 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
5 5 5 OeTann mawunH
6 6 6 TennoTexHnKa
7 8 7 Fvpopasavka
4 4 4 WNHdopMaumoHHble
TEexHoJ0rnm
3 3 3 KoHuenuum coBpeMeHHoro
eCcTeCcTBO3HaHMS
12 12 12 Xumuns
23 23 23 MaTemaTuKka
12 12 12 dusuka
2 2 2 dunocous
78 78 78 HaneXHoCTb TeEXHNYEeCKnx
CUCTEM N TEXHOIEHHbIN PUCK
6 6 6 30aHus, COOPYXXEHNSA N nx
YCTOM4YMBOCTb NPU Nnoxxape
4 5 4 ®dur3nosiorms YyesoBeka
10 9 10 FeonHpopMaUNOHHBIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
9 11 9 MeToabl MaTeMaTN4eCKon
CTaTUCTUKN ”
MaTeMaTn4eCcKoro
MO4e/INPOBaHMNS
10 11 10 OpraHusauus u ynpasieHune
B obnacTn obecneyeHus
rno)xapHon 6e3onacHoCTn
1 1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckKas
060poHa
5 7 5 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU
5 7 4 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
3456 4567 3456 Moaynb nony4deHums
KBanudukaummn "MNo>kxapHoln"
3 4 3 Teopus ropeHuns 1 B3pbIiBa
4 5 4 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS U TYLWEHNs Noxapa
6 7 6 KBanngurkaumnoHHbIN
3K3aMeH No MoAayJo
"TMoXKapHbIA"
4 4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK
10 9 10 MNo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
30aHnNn
10 9 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN
2 2 4 O3HakoMUTesIbHas NpakTuKa
4 4 6 Cny>xebHas npakTuka
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
10 11 11 MNpenannioMHas NnpakTuKa
4 4 4 NHOCTpaHHbIN S3blK B
npogeccnoHabHom cepe
YK-1.2 HaxoAuNT 1 KpUTUHECKU aHaNN3MpyeT NHpopMaLmio, HeobXoaANMYIO A1 peLleHUs NoCTaBAeHHOW 3a4a4un
4 4 5 MeTponorus,
CTaHpapTu3aums,
cepTudunkaumns
2 4 2 DNIeKTPOHUKa n
3N1eKTPOTEXHUKA
5 5 5 deTann mawmnH
6 6 6 TensoTexHKa
7 8 7 maopasavka
4 4 4 NHdopMaumoHHbIe
TEeXHOJ10rnn
3 3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs
12 12 12 Xumuns
23 23 23 MaTemaTuka
12 12 12 dursvka
78 78 78 HaneXHoCTb TeEXHUYeCKnxX
CUCTEM N TEXHOTEHHbIN PUCK
6 6 6 30aHus, COOPYXXEHNSA N nx
YCTOM4YMBOCTb NpU Nnoxxape
4 5 4 ®dur3nosiorvsa YyesioBeka
10 9 10 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
9 11 9 MeToabl MaTeMaTN4eCKon
CTaTUCTUKN ”
MaTeMaTn4eCcKoro
MOOesINPOBaHMS
10 11 10 OpraHu3sauus u ynpasieHune
B obnacTn obecneyeHus
rno)xapHon 6e3onacHoCTn
1 1 1 HavanbHas BoeHHas
noaroToBKa 1 rpakAaHckas
060poHa
5 7 5 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU
5 7 4 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
3456 4567 3456 Moaynb nony4deHums
KBanndukaummn "MNo>kapHoln"
3 4 3 Teopus ropeHuns 1 B3pbIiBa
4 5 4 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS U TYLWEHNs Noxapa
6 7 6 KBanngurkaumnoHHbIN
3K3aMeH No MoayJo
"TMo>KapHbIA"
4 4 4 NHOCTpaHHbIN 53bIK B
rnpodeccnoHasbHon chepe
4 4 4 TexHNYeCKNN NHOCTPAHHbIN
A3bIK
10 9 10 Mo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnN
10 9 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLUJEHHbIX 34aHNN
2 2 4 O3HakoMUTeNbHan NpakTuKa
4 4 6 Cny»xxebHasa npakTuKa
10 11 11 MpenannioMHas npakTuka
YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl peLleHns 3a4a4L, OueHNBas UX AOCTOUHCTBA U HEAOCTaTKn
4 4 5 MeTponorus,
CTaHdapTu3auus,
cepTuurKaumns
2 4 2 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
5 5 5 deTann mawmnH
6 6 6 TensoTexHKa
7 8 7 maopasBavika
4 4 4 NHdpopMaumoHHbIe
TexHoJ0rnm
3 3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs
12 12 12 Xumus
23 23 23 MaTemaTuka
12 12 12 dursvka
2 2 2 dunococus
78 78 78 HapneXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOIMEHHbIN PUCK
6 6 6 30aHuns, COOPYXXEHUA N UX
YCTOMYMBOCTb NPV Noxxape
4 5 4 ®dursnosiorvsa YyesioBeka
10 9 10 FeonHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCTH
9 11 9 MeToAbl MaTeMaTN4E€CKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MOOe/INPOBaHMNS
10 11 10 OpraHunsauus v ynpasjeHue
B obnacTtun obecnevyeHns
rno)xapHown 6e3onacHoCcTn
1 1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa
5 7 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
OeATeNbHOCTU
5 7 4 CUCTEeMbl NCKYCCTBEHHOIO
VHTeNNeKTa
3456 4567 3456 Moaynb nony4dyeHns
KBasMpunkaumnm "MoxxapHoin"
3 4 3 Teopunsi rOpeHns 1 B3pbiBa
4 5 4 DU3NKO-XUMNYECKNE OCHOBBI
Pa3BUTUS N TYLLEHUA MoXKapa
6 7 6 KBanngrkaumoHHbIN
3K3aMeH no MoayJo
"Mo>xapHbIN"
4 4 4 NHOCTpaHHbIN S3blK B
npodeccnoHasibHon chepe
4 4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK
10 9 10 MNo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
30aHnNn
10 9 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN
2 2 4 O3HakoMUTesIbHas NpakTuKa
4 4 6 Cny>xebHas npakTunka
10 11 11 MNpepavnaomMmHas NpakTuKa
YK-1.4 paMOTHO, JIOTMYHO, apryMeHTMPOBAHHO hOpMUpPYET COBCTBEHHbIE CY)XXAEHUSA N oLeHKN. OTanYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PaCCy)XAEHNAX APYrnX Y4aCTHUKOB AEATEIbHOCTH
4 4 5 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns
2 4 2 DNIeKTpPOoHUKa "
3/1eKTPOTEXHUKA
5 5 5 HeTtann mawnH
6 6 6 TennoTexHuka
7 8 7 FvppasBavka
4 4 4 WNHdpopMayoHHbIe
TexHo0rnm
3 3 3 KoHuenuum coBpeMeHHOoro
eCTeCTBO3HaHMs
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
12 12 12 Xumuns
23 23 23 MaTemaTuka
12 12 12 dusnka
78 78 78 HafeXXHOCTb TeEXHUYECKnX
CUCTEM N TEXHOTEeHHbIN PUCK
6 6 6 30aHunsA, COOPYXXEHUA N UX
YCTOMYMBOCTb NpW Noxxape
4 5 4 Du3noorvsa YyesoBeka
10 9 10 FeonHpopMaLNOHHbIE
CUCTEMbl B MOXXapHON
6e3onacHoCcTH
9 11 9 MeTogbl MaTEMATUYECKOM
CTaTUCTUKN 1
MaTeMaTn4yeckoro
MOOe/IMPOBaHMNS
4567 4567 4567 MPOEKTHbIN NPaKTUKYM
10 11 10 OpraHu3sauus n ynpasieHune
B obnacTtn obecneyeHus
rno)xapHon 6e3onacHoCTn
1 1 1 Ha4vanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa
5 7 5 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTHU
5 7 4 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
3456 4567 3456 Moaynb nony4deHums
KBanudukaummn "MNo>xapHolin"
3 4 3 Teopusi ropeHns 1 B3pbIiBa
4 5 4 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUSA U TYLWEHNs Noxapa
6 7 6 KBanndurkaumnoHHbIN
3K3aMeH No MoayJo
"TMo>KapHbIA"
4 4 4 NHOCTpaHHbIN 3bIK B
rnpodeccnoHasbHon chepe
4 4 4 TexXHNYeCKNN NHOCTPAHHbIN
A3bIK
10 9 10 Mo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnNn
10 9 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLUJEHHbIX 34aHNN
2 2 4 O3HakoMUTesNbHaa NpakTukKa
4 4 6 CnyxxebHasa npakTuKa
10 11 11 MpenanniaoMHas npakTuka
YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4u
4 4 5 MeTponorus,
CTaHdapTu3auus,
cepTuurKaumns
2 4 2 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
5 5 5 DeTann mawunH
6 6 6 TennoTexHnKa
7 8 7 Fvpopasavka
4 4 4 NHdpopMaumoHHble
TexHoJ0rnm
3 3 3 KoHuenuumn coBpeMeHHoro
eCTeCcTBO3HaHMS
12 12 12 Xnumuns
23 23 23 MaTemaTuka
12 12 12 dusnka
78 78 78 HafeXXHOCTb TeEXHUNYECKnX
CUCTEM N TEXHOTEeHHbIN PUCK
6 6 6 30aHunsA, COOPYXXEHUA N UX
YyCTOMYMBOCTb NpWU Noxxape
4 5 4 Dur3noorvsa YyesoBeka
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
10 9 10 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
9 11 9 MeToabl MaTeMaTN4eCKon
CTaTUCTUKN "
MaTeMaTn4ecKoro
MO4esINPOBaHMS
1 1 1 HavanbHas BoeHHas
noaroToBKa N rpakAaHckKas
060poHa
5 7 5 LUndposbie TexHonornm B
npodeccruoHasibHOM
0eATeNbHOCTU
5 7 4 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
3456 4567 3456 Moaynb nony4deHuns
KBanudukaummn "MNo>kapHoln"
3 4 3 Teopwus ropeHus n B3pbiBa
4 5 4 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS U TYLWEHNs Noxapa
6 7 6 KBanngunkaumnoHHbIN
3K3aMeH No MoayJo
"TMoXKapHbIA"
4 4 4 NHOCTpaHHbIN 3bIK B
rnpodeccnoHasbHon chepe
4 4 4 TexXHNYEeCKNN NHOCTPAHHbIN
A3bIK
10 9 10 Mo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnN
10 9 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLUAEHHbIX 34aHNN
2 2 4 O3HakoMUTeIbHas NpakTuKa
4 4 6 Cny»xebHasa npakTuKa
10 11 11 MpenannioMHas NnpakTuka
10 11 10 OpraHunsauus v ynpasjeHue

B obnacTun obecneyeHus
rno)xapHown 6e3onacHoCcTn

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaummeHoBaHue
pesynbTaThbl Hey[oBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 6

YK-1: CnocobeH oCcyLecTBASTb KPUTUYECKUI aHaNn3 NpobaeMHbIX CUTyaunii Ha ocC

BblpabaTbiBaTb CTpa

Terno NencTeumn

HOBe CMCTeMHOIro nogxona,

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaliune
oTAesbHble
npobensbl 3HaHUA

CchopMupoBaHHbIe TecTupoBaHue,

cucTtemMaTuyeckme | KOHTpoJibHas

3HaHUA paboTa, 3a4eT,
3K3aMeH

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
HaBblKaMu BlafleHne e npuMeHeHune CUCTEMATUYECKOM |CUCTEMaTUYeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npuMeHeHnn npumMeHeHue
NpakTU4eCcKnx HaBbIKOB HaBbIKOB
nocnencTasun fonyckatTcs
N310>KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTMYECKUIA aHann3 npobaeMHbIX CUTyauuini Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

HOBe CMCTeEMHOro nogxoaa,

YK-1.2 HaxoAnT n KpUTUHECKU aHanM3npyeT nHgopmMaumio, Heobxoanmyo A1 peLleHUs NocTaB/eHHOM 3a4a4un

3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecTupoBaHue,
ocobeHHOCTMN 3HaHuA HO copepxxalume cucTemMaTuyeckme | KOHTpoJsibHas
CUCTEMHOIO 1 oTAesbHble 3HaHWA paboTa, 3ayeT,
KpUTUYECKoro npobenbl 3HaHUA 3K3amMeH
MbILLAEHNSA U

OEeMOHCTpUpoBaTb

rOTOBHOCTb K
HEeMy; fornyeckune
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaTh
CNoCcobHOCTb K
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

[0eATesNIbHOCTI.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHopmaumm ¢ ownbkn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWKHOBEHWUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NnpuMeHeHne cucTtemMaTU4eCcKOM | cucTeMaTmyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTMYECKUA aHann3 npobaeMHbIX CUTyauuin Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.5 Onpepenser

N oUeHnBaeT nocneancTBna BO3MOXXHbIX peUJeHvu7| 3a4a4un

3HaThb:
norn4yeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHUs NosiHble, CchopMupoBaHHbIe
aprymMmeHTnpoBaHo JonyckawTcs yMeHus
hopMupoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VHopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
rnocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

TecTupoBaHue,
KOHTPOJIbHa4A
paboTa, 3a4eT
3K3aMeH

OMK-3: CnocobeH pewaTb NprKJagHble 3a4a4qmn B 061acTu obecnedyeHns noxapHon 6e30MnacHOCTM, OXpaHbl OKPYXatoLien
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

cpenbl N 3KoJslornyeckom 6esonacHocTy, MCMOb3ys TEOPUID U MeToAbl (PYHAAMEHTaIbHbIX HaYK;

OMNK-3.1 CnocobeH ncnosib3oBaTb MHPOPMALMIO O HOBENLLMX HAayYHbIX U TEXHOJIOTMYECKUMX OOCTVIXKEHNAX ANA pelleHns
npukKNagHbiX 3agay B o6nactn obecnevyeHns noxxapHon 6e30nacHOCTU, OXpaHbl OKPY>XaloLWen cpebl U 3KOJI0rMYeCcKomn

6e3onacHoCTuU

3HaTb: Teopuio 1
MeToAbl
dyHAaMeHTaNbHbIX
HayK.

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUSA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMeTsb: pewaTtb

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,

CdopMupoBaHHble

npuknagHble nornyckatoTcs yMeHus
3a4a4um B obnacTtun HebonblUne

obecneyeHuns owmnbKkmn

rno>KapHow

6e3onacHocCTy,

OXpaHbl

OKpy>KatoLen

cpeabl

3K0JIOrn4yeckom

6e3onacHocTy,

1CNosb3ys Teoputo

1 MeToabl

hyHAaMeHTaNbHbIX

HayK.

Bnapetsb: YacTu4Hoe HecunctemaTtuydecko | B YcnewHoe un
HaBblKaMu B/lafeHune e NpuMeHeHne cucTemMaTUYeCcKoM | cucteMaTuyeckoe
pelweHus HaBblKaMu HaBbIKOB rNnpUMeHeHnn npuMeHeHne
npuKNagHbIX HaBbIKOB HaBbIKOB
npogecCcnoHasnbHbl nornyckatoTcs

X 3a[,a4 Ha OCHoBe npob6ensbl

Teopun 1 MeTOL0B
(byHAAMEHTaNbHbIX
HayK.

TecTupoBaHue,
KOHTPOJIbHas
paboTa, 3a4eT,
3K3aMeH

OMNK-4: CnocobeH y4nTbiBaTb COBPEMEHHbIE TEHAEHLUNN Pa3BUTUS TEXHUKN U TEXHONOrMI B 061acTax TexHocdepHom

6€30MacHOCTU, OXpaHbl TPYAA, M3MEPUTESIbHON 1 BbIYNCANTESIbHON TEXHUKN, UHPOPMALIMOHHBLIX TEXHOJIOFUIA NPU peLleHnmn
TUNOBbLIX 3a4a4 B obnactun I'IpOd)eCCI/IOHaJ'IbHOVI AeAaTesibHOCTH, cBsA3aHHOM Cc obecnevyeHnem 6e3onacHbIX YCJ'IOBVII7I N OXPaHbl
TpyZa, NoXxapHon 6e30n1acHOCTN, 3alUTON OKPYXKatoLen cpeasbl;

OMNK-4.1 HaxoauT peLlieHnsa TUMNoBbIX CUTYaUU C MPUMEHEHNEM COBPEMEHHbIX NH(OPMALIMOHHbIX. TEXHOJIOMUIA,
N3MepUTEsIbHOWN N BbIYNCINTENBHON TEXHMKN NO obecnevyeHmnto 6e30macHbIX YCNOBUI 1 OXPaHbl TPyAa, NOXKapHON
6e30nacHOCTK, 3aLLMTON OKPY>KatoLLLel cpeibl HA OCHOBE 3HAaHWA COBPEMEHHbIX TEHAEHLUMNIA PAa3BUTUA TEXHUKUN 1

TEeXHOJIornum

3HaTb: OCHOBbI
COBpPEMEHHbIX
TeHOeHUnn
Pa3BUTUS TEXHUKN
N TEXHOJIOTNI B
obnactu
obecneyeHns
6e3onacHbIx
YCNIOBUI N OXPaHbl
TpyAa, NnoXxapHomn
6e3onacHocTy,
3almTon
OKpy>KatoLien
cpegbl.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeTb: BbIbnpaTh
CUCTEMbI 3alUUTHI
YesioBeKa u
OKpy>KatoLen
cpenbl
NPYMEHUTESNIBHO K
OTAEe/NbHbIM
Npon3BOACTBaM U
npeanpuaTUsaM Ha
OCHOBE N3BeCTHbIX
MEeTOoL0B C
npMMeHeHnem
COBpPeMeHHbIX
NHOPMaLMOHHbIX
TexHosnornm,
N3MepuUTeNbHON U

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

TecTupoBaHue,
KOHTPOJIbHasA
paboTa, 3a4eT,
3K3aMeH
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
BbIYNCNTENBHOWN
TEXHUKW.
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe un
CnocobHoOCTbIO BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
OpUeHTUpoBaTbCA | HaBblkaMu HaBbIKOB npuMeHeHun npuMeHeHue
B NepcnekTuBax HaBbIKOB HaBbIKOB
pPasBUTUSA TEXHUKN jonyckatTcs
N TexHonormu npobensl

3alNTbl cpeabl
obuTaHus,
MOBbILLIEHMNS
6e3onacHOCTU 1
YCTOMYMBOCTN
COBPEMEHHbIX
NMPoOn3BOACTB C
Yy4€TOM MUPOBbIX
TeHAEHUMA Hay4YHO-
TEeXHNYeCKoro
rnporpecca u
yCTONYMBOIO
pa3BMTuMS
UMBUIN3aLNN.

YK-1: CnocobeH ocyLLecTBSATb KPUTUHECKMA aHaM3 NPOBAEMHBIX CUTYaLMA Ha OCHOBE CUCTEMHOIO Noaxoaa,
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA U OLeHKN. OTnnYaeT akTbl OT
MHEHUN, MHTepnpeTaunii, OLLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATEeIbHOCTH

3HaTb: OCHOBHbIE
TEePMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HAHMS.

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHnBaTb Hebosnblne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 c1C

TemMaTu3npoBaTb

3HaHus,

apryMmeHTMpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BllageHne e NpuMeHeHne CUCcTeMaTUYeCKOM |cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMIINH,
No3BoSAOLWMNMM
OCYLLECTBATh
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-MCcCn
€/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

TecTupoBaHue,
KOHTpPOJIbHas
paboTa, 3ayeT,
3K3aMeH

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeJILHOCTU, XapaKTepUu3yloLWwux 3Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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7.3.1 KOHTpOJIbHbIE BOMPOCHI U 3ajaHNA A1 NMpoBeAeHNA TeKyLWero KoOHTpona ansa ctygeHtos OPO

1. TecTtoBbLIN onpoc. BbiGepuTe NnpaBusbHbLIN OTBET:

1. imnysbC Tena 3aBUCUT OT ;

a) yCKopeHusi; ) CKopoCTu ; B) NepeMeLLeHNs ; I) Macchl ; 4) NyTwu.

2. MNoTeHuManbHasa 3Heprus ynpyro nedopMmpoBaHHOro Tesa paBHa:

a) N=kx2/2 6) MN=mv2/2; B) M=mgh

3. YKaxute hopMyny Hanpsi>KEHHOCTU 3N1EKTPUYECKOro Nons:

a) E=F/q0; 6) E=kq/r2 ; B) E=mv2/2

4. CoOTHOLLEHME MeX Oy CUI0 TOKa B NPOBOAHUKE, HAMNPS)XEHNEM Ha KOHLIaX

NMPpoBOAHUNKa U conpoTuBJieHNEM NMNPOBOAHUKa OMUCbIBaAaeTCA 3aKOHOM:

1) Oxoynsa-JleHua; 2) Oma; 3) Knpxroga.

YKaXxuTe npaBusibHble BbiCKa3biBaHUA:

1) |-|pl/l HarpeBaHMM BelLleCTBa CKOPOCTb TEMNJI0OBOIro ABNXXEHUNA N KNHETNYeCKasd sHeprna ero 4actmy,
YMeHbLUaeTCA, a Npun oxXJlaXXaeHnn - ypean4mBaeTCd.

2) KonnyecTBo BeLLECTBa, CoAep Kallerocs B Tesie, onpenenserTcs YNCOM MoseKyn (Mnan Yncaom
aTOMOB) B 3TOM TeJle.

3) Hanps>XeHHOCTb 3/1eKTPUYEeCKOro noJsifd He 3aBUCUT OT BeJIMYUHbI 3apsafa, co3fatlowero 3To noJse.

4) o601l CNOXKHbIM MY3blKaJlbHbIN 3BYK COCTOUT M3 COBOKYMHOCTM NPOCTbIX TOHOB.

5) N306paxkeHne noboro npegMeTa B NJIOCKOM 3epKase AeACTBUTENIbHOE, paBHOE Mo pa3Mepam
camoMmy npegmerty.

6) B ogHOpOAHON Cpefe CBET pacnpoCcTpaHAeTCa NPAMOSIMHENHO.

7) 3J'IeKTpOMaFHI/ITHoe n3nydyeHume onTn4eckKoro Anana3oHa NCNyCckakT BO36y)K,£I,eHHbIe aTOMbI N
MOJIEKY1bl BelleCTBa.
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YCTaHOBUTE COOTBETCTBMSA:

1 1) 3aKOH COXpPaHEHUS SHEPIrUX B MEXaHUKE a) U=RI

2) 3akoH OMa Ond y4aCTKa 3JIeEKTPUYECKOn Lenmn 6) E2-E1=A

3)3aKoH coxpaHeHus uMmnynbca B) P2-P1=FAt

OTBETbI: 16, 2a, 38.

2 . 3akoH ®dopmyna

1) nepBbIN 3aKOH TepMognHaMukm a) PV =m/M RT

2) TennoTa, Nosiy4eHHas TesioM npu HarpesaHunm 6) Q= cmAT

3) ypaBHeHne MengeneeBa-KnanenpoHa B) Q=AU+A

OTBETHI: 18, 26, 3a.

1. TecToBbI# onpoc. MpuMepbl TECTOBbLIX 3aQaHUN:

BbiGepuTe NpaBuIbHbLIW OTBET:

1. TopMO3HOE PEHTrEHOBCKOE M3JlyYeHNe BO3HMKAET B pe3yJsibTaTe TOPMOXKEHUS 3JIEKTPOHaA . . .

a) HeMTpoHaMu sgep aTOMOB aHTUKaTOAa;

0) N1EKTPOCTATUYECKNM MOJIEM aTOMHOIO A4pa N aTOMapHbIX 31EKTPOHOB BeLLleCTBa aHTUKaTOAa,

B) INEeKTPOCTaTU4EeCKNM Mnosem, BO3HUKaLWNMM MeXay aHOAOM N KaTOoAO0M peHTFeHOBCKOIZ pr6KI/I;

r) Npu ygape 0 CTEKASAHHbLIN 6aNNOH PEHTrEHOBCKOWN TPYOKN.

2. OCHOBHOW 3aKOH pagMoaKTMBHOIO pacnaga. . .

a) No = N.e-At; 6) N = No In(At); B) N = No .e-At; r) No/2 = No.e-AT.

3. Y10 Takoe aHHUrunauna?

a) npeBpalleHne aToMa B NOH;
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6) NpeBpalleHne Y-KBAaHTOB B YaCTULLbI;

B) obpa3oBaHMe aToMa B pe3yjibTaTe B3auMOAENCTBUSA NOHA C 3JIEKTPOHaMU;

r) n3ameHeHne KombnHauMm aToMoB B MOJIEKYE,

A) B3aMoOencTBMe YacTuubl C aHTUYaACTULLEN N KX npeppalieHmne B y -KBaHThI.

4. YKaXKute MmexaHn4eckme BOJIHbI:

a) ynbTpa3Byk; 6) CBET; B) pEHTreHOBCKOE N3JTly4YeHUE; I) 3BYK.
7.3.2 KOHTpOJIbHbIE€ BOMNPOCHI U 3aAaHUA OJA NPOBEeAEeHUA NPOME)XXYTO4YHOU aTTecTauu .

MpuMepHbIK NepeyeHb BONMPOCOB K 3a4eTy No AucuunavHe «®usuka» ana cryaeHTos OPO,
390

1. OneMeHTbl KUHEMaTKK. Mogenn B MexaHuke. Cuctema oTcyeTa. TpaekTopusa, ANnHa NyTw,
BEKTOpP NepemMeLleHuns.

2. CKOpoCTb. YCKOpeHue 1 ero coctasnsoLwme.
3. PaBHOyCKOpeHHoOe aBu>xeHune. CBoboaHoe nageHne Ten.

4. PaBHOMEpPHOE ABUXXEHUNE MO OKPY>XXHOCTW. MNepuros 1 YacToTa ABMXKEHUS MO OKPY>KHOCTMW.
JInHeNHasn 1 yrnosas CKOpoCTb. LleHTpocTpeMuTenbHoe yCKopeHue.

5. AInHaMnKa MaTepmasbHON TOYKN U NOCTYNaTENbHOIrO ABUXXEHNSA TBEPAOro Tena. Nepsbii 3aKOH
HbtoToHa. Macca. Cuna. MNpuHUMN OTHOCUTENbHOCTKU anunes.

6. BTopon 1 TpeTuin 3aKOoHbl HblOTOHa.

7. Cuna ynpyrocTtu. 3akKoH 'yka. Cuna TpeHus.

8. Mnynbc. 3aKOH CoXpaHeHNa nMmnynbca. PeakTUBHOE OBUXKEHME.

9. MexaHun4eckas paboTa. MOLWHOCTb. KoahULMEHT NONE3HOro AenCTBUS.

10. KuHeTunyeckasa v noTeHUna bHas aHeprus. 3aKoH COXpPaHEHUS MEXaHNYeCKOM SHEPrnu.
11. TaroTeHue. 3neMeHTbl Teopun Noas. 3akKoHbl Kensiepa. 3aKoOH BCEMUPHOIO TArOTEHUSA.

12. Cuna TsKecTn n Bec. HeBecomocCTb. one TAroTeHms n ero Hanps>XeHHoCTb. PaboTa B none
TAroTeHusa. NloTeHumasn nons TAroTeHUS.

13. KocMunyeckune ckopocTu. [IBnxxeHne HebecHbIx Ten. HenHepumanbHbie cucTeMbl oTcyeTa. Cubl
nHepuun.

14. NasneHue. [laBneHne XNOKoCcTU. 3aKoH lMackana. ATMocpepHoe gasrieHue. BolTankmsatoLas
cnna. Ycnosue nnaBaHua Ten.

15. YpaBHeHue Hepa3pblBHOCTU CTpyU. MNMpasuso bepHynn. NoaobEMHasa cuna Kpbiia.

16. DneMeHTbl cneumasibHOM TeopUnN OTHOCUTENBHOCTU. MNpeobpa3zoBaHusa Manunea. MexaHn4eckui
NPUHUMMN OTHOCUTENIbHOCTW.
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17. NocTynaTbl cCNeymnanbHON TEOPUN OTHOCUTENBLHOCTN.

18. MNpeobpazoBaHusa JlopeHua. Cnencteus U3 npeobpasoBaHunin JlopeHua.
19. HTepBan Mexxay cobbITUAMMN.

20. OCHOBHOW 3aKOH PENATUBUCTCKON OAMHAMUKN MaTEPUAIbHOM TOYKN.
21. 3aKOH B3aMMOCBS3M MacChl N SHEpPruu.

22. OCHOBHbIE MNOJIOXKEHUSA MOJIeKYIAPHO-KUHETNYECKON Teopun. ArperaTHble COCTOSAHNA BellecTBa.
Macca n pasmep monekys. Yncno Asoragpo.

23. MonekynapHo-KMHeTN4YeCcKasa Teopus naeasbHblx ra3oB. OMNbITHbIE 3aKOHbI NAeasibHOro rasa.
YpaBHeHune KnanenpoHa-MeHgeneeBa. 3akoH ABoraapo.

24. TennoBoe OBMXXEHME aTOMOB U MOJIEKY/ BelwecTBa. Bzanmogencreme 4yactuy, Bew,ecTsa.
BpoyHoBcKkoe aBuxeHue. Onddysuns.

25. AbcontoTHasa TeMnepaTypa. TemnepaTypa Kak Mepa cpefHeil KNHETUYECKON SHEPTr N MOJIEKY .
M3onpoLuecchl B pa3psi>KeHHOM rase.

26. HacbllEeHHbI N HEHACKILWEHHbIW Nap. BNa)xHOCTb Bo3ayXxa. I3MeHeHne arperaTHbIX COCTOSHUN
BewlecTBa. MNpeobpazoBaHne sHeprum B pa3oBbixX Nepexonax.

27. OcHOBbI TepMOAMHaMUNKIN. Yncno cteneHen ceoboabl Mosiekysl. 3aKOH paBHOMEPHOI o
pacnpeneneHns 3Heprum No cTerneHaMm ceoboabl MOJIEKY .

28. Nepsoe Ha4vasno TepmognHaMukn. PaboTa rasa npu nameHeHmnn ero obvema.
29. TennoeMkoCTb. [IpyMeHeHMe NepBoro Havyasa TepMOAVHAMMKU K n30MnpoLieccam.

30. Kpyrosoii npouecc (umkn). ObpaTumMbie n HeobpaTUMbIE NPOLLECCHI. DHTPONKS, ee
CTaTUCTMNYECKOE TOJIKOBaHUE M CBA3b C TEPMOANHAMNYECKON BEPOATHOCThLIO.

31. BTopoe Ha4asz10 TepMOOgNHaMUKN. TennosBble aABuUraTtennm n xonoanmJibHbole MallNHbI.
32. Unkn KapHo u ero Kl ona ngeanbHoOro rasa.

33. ConcTBa xmnagkocten. NoBepxHOCTHOE HaTsaXeHne. CMavymBaHue. [laBneHne noa NCKPUBIEHHON
MOBEPXHOCTbIO XXUAKOCTU. KannnnspHbie ABNEHUS.

34. OCHOBbI /IEKTPOCTATUKN. DNEKTPUYHECKNI 3apaf. DNeKTpmn3auns. 3aKkoH COXpaHeHna 3apaaa.
3aKkoH KynoHa

35. 3J'|eKTpOCTaTI/I‘-lECKoe none. Hanps»XeHHOCTb 3/1IeKTpocTaTmnyeckoro nond. MNMpuHumn
cynepnosnunm sneKTpoCctTaTnydeCknx nosen. None gunons.

36. NMpOBOAHUKMN N ONINIEKTPUKUN B 3NEeKTpUYecKoM nose. MNMonspmsayna oU31eKTPUKOB.
37. PaboTa anekTpuyeckoro nons. NMoteHumnan. SKBUNOTEHLMNAbHbIE MOBEPXHOCTMU.

38. DNeKTpoEéMKOCTb. KoHaeHcaTop. D/1eKTPOEMKOCTb MJIOCKOr0 KOHOEeHCaTopa. DHeprus
3nekTpuyeckoro nosis. CoeanHeHMe KOHOEHCATOPOB.

39. MOCTOAHHbLIA 2N1IEKTPUYHECKNIA TOK. DNEKTpUYECKnin Tok. Cruna ToKa. dneKTpmnyeckas Lensb.
40. CTOpOHHME CUJbl. DNEKTPOABMKYLLAA Ch1a U Hanps>XeHue.

41. 3akoH Oma. ConpoTuBaeHMe NPOBOAHNKOB.
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42. PaboTa 1 MOWMHOCTb TOKa. 3akoH [yxoyns-JleHua.
43. 3akoH OMa ona Heo4HOPOAHOro y4acTKa uenu.
44, Npasnna Knpxrod ansa passBeTB/IEHHbIX Lenen.

MpuMmepHbIK NepevyeHb BONPOCOB K 3K3aMeHy Mo AucuunjanHe «®usnuKa» oA CTyHeHTOoB
00, 390

1. MarHUTHOE NoNe N ero XapakTeEPUCTUKN. MarHUTHas UHAYKLMS.
2. 3akoH brno-CaBapa-Jlannaca v ero npuMeHeHue K pac4eTy MarHMTHOro Nonas.
3. 3akoH AMnepa. Bzanmogencrteme napannesibHbiX TOKOB.

4. MarHnMTHaa NocToAHHasA. EQMHNLbBI MAarHUTHON MHAOYKLUMN U HAMPSAXXEHHOCTU MarHUTHOrO NoJs.
MarHuTHoOe noJsie ABUXKYLLErocs 3apsaa.

5. [leicTBME MarHMTHOIO NOJIS Ha ABVXXYLLWIACS 3apaf. OBuXKeHne 3aps)KeHHbIX YacTull, B
MarHuTHoM nosie. Cuna JlopeHua.

6. DNeKTpoMarHUTHasa MHAyKUusa. OnbiTel ®apanes. 3akoH dapases U ero BbiBOJ U3 3aKOHa
COXPaHEeHNs sHepruu.

7. Mpaswuno JleHua. BpalweHne paMkm B MarHMTHOM nose. Buxpesble Tokn (Tokn PyKo).
8. NHOAYKTUBHOCTb KOHTYpa. CamonHaykuumsa. 24C camonHaoykKumn. BzanmHasa nHoykuus.
9. MpunHuMn paboTbl TpaHCHOPMATOPOB. IHEPTNA MArHUTHOIO NOJIA KaTYLWKN C TOKOM.

10. MarHnTHbIe CBONCTBa BewecTBa. MarHMTHbIE MOMEHTbI 3/1eKTPOHOB N aTOMOB. [lna- n
napamarHeTunsm. eppomMarHeTnku n nx CBOWCTBA.

11. KonebaHus n BosHbI. FapMoHMYecKkme KonebaHms 1 nx xapakTepucTuku.

12. MexaHun4YecKmne rapMmoHunyeckme konebaHums. FapMOHMYECKMA oCUMANATOP. MNMPYy>XUHHbBINA,
PU3NYEeCKUn 1 MaTEMaTUYECKNI MAaSTHUK.

13. CKOpOCTb 1 YCKOPEHNE TOYKUN, COBEpPLUAtOLLEN rapMoHnyYeckme KonebaHus. Keasuynpyras cuna.
Mepuop KonebaHUin NPY>KMHHOIO N MaTEMATMYECKOr0 MassTHUKOB. DHEPrms rapMoOHUYECKUX
kKonebaHun

14. CeoboaHble rapMmoHunyeckmne konebaHmsa B kosnebaTenbHOM KOHTYpE.

15. CnoxxeHune rapMoHn4ecknx KosebaHuim ogHOro HanpaB/eHNA N 0AQNHAKOBOW 4YacToThbl. bneHune.
16. 3aTyxatowme KonebaHnsa. ABTokonebaHusa. BolHy>XaeHHble KonebaHus. Pe3oHaHcC.

17. Ynpyrve BosiHbl. BonHOBbIE npouecchl. [MpofosbHbie N nonepeyHblie BOJIHbI.

18. AnnHa BoIHbI. CKOPOCTb pacnpoCTpaHeHns BOJIHbI.

19. 3ByKOBble BOJIHbI. CKOPOCTb 3BYKa. ekt Jonnnepa.

20. KonebaTenbHbin KOHTYpP. KonebaHus sHeprum B KOHType. MNeprnoa 1 4acToTa COBCTBEHHbIX
konebaHnM B KOHTYpe.

21. BblHY>XA€HHble 3/1eKTPOMarHUTHble KosiebaHus. MNepeMeHHbI ToK.

22. Pe30HaHC B Lienu NepeMeHHoro Toka. PesucTop B Lenu nepeMeHHOro Toka.
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23. DN1IeKTPOMarHUTHbIE BOJIHbI. 351y4eHne 1 nprueM 31eKTPOMarHUTHbIX BOJIH.
24. eoMmeTpunyeckas onTnka. OCHOBHbIE 3aKOHbI ONMTUKW. [ToN1IHOE OTparkeHue.
25. NocTpoeHne n3obpa>keHn B NJIOCKOM 3epKaJie.

26. MpenomneHune ceeTa. [NokasaTenb npesiomneHund. NpenomneHne ceeta B nnOCKonapanneanon
nnactumHe.

27. NonHoe BHYTpeHHee oTpakeHue. Xo4 siy4en B npusme. ucnepcus ceeTa.
28. InH3bl. POKYC N oNTUYECKAs CUa JINH3bI. MocTpoeHne n3obparkeHnin B NMH3ax
29. ®opmMyna AnH3bI. JINHENHOE yBEeNYEeHNE NINH3bI.

30. MHTepdepeHuuns ceeTa. MpuHumun MNonreHca. KorepeHTHOCTb U MOHOXPOMATUYHOCTb CBETOBbLIX
BOJIH.

31. Ycnosus YCUNEHNA n ocnabneHns NHTEHCMBHOCTW CBETaA npu nHTepdgepeHunn. leomeTpuryeckas
nontmyecCkasd pa3HOCTb X04a BOJIH.

32. Ondpakumsa BosiH. udpakumns ceeTa Ha wenun. AudpakumoHHas peléTka.
33. Nonapunsauunsa ceeTa. JsonHoe nyyvenpesioMmneHue. NonsapmsaunoHHbIe NPU3Mbl U NONAPOULbI.
34. KBaHTOBas npupoaa ninydeHund. Tensiosoe Ussiy4eHmne n ero XxapakTepucTuku.

35. 3akoH Kupxroda onsa tennoBoro nsny4veHus. 3akoHbel CtedaHa-bonbymMaHa 1 cMmeweHne BuHa.
MoHaTne 06 abcontoTHO YepHOM Tene.

36. Bnabl hoTO3/1eKTPpMNYeCcKoro apeekTa. 3aKoHbl BHeWHero potoagdexTa.

37. YpaBHEHME INHIWITENHA AN BHewHero oTtoaddekTa. IKCNnepuMeHTaslbHOe NoATBEPXKAEHME
KBAHTOBbIX CBONCTB cBeTa. NpuMmeHeHue goToahdekTa.

38. Mogenn atoma ToMcoHa 1 Pesepdopaa. JInHen4aTbln CNEKTP aTOMa BOAOPOAA.
39. NocTtynaTtbl bopa. CnekTp aToma Bogopona no bopy.

40. 3nemMeHTbl KBaHTOBOW MexXaHUKN. KopnyCKynsipHO-BOJIHOBOW Ayasin3M CBOMCTB BeLLeCcTB. BosiHbI
ne bpownns. BonHoBas yHKUuMA. YpaBHeHMe LLpeaunHrepa.

41. AToM BOZAOpPOAa B KBAaHTOBOM MexaHuke. CrnuH 3neKkTpoHa. CNMHOBOE KBAaHTOBOE YUCJSIO.
MpuHuun Maynu n npasuio XyHaa.

42. 3nemMeHTbl PU3NKN aTOMHOro aapa. Pasmep, cocTtas n 3apsag aToMHOro aapa. Maccosoe un
3apsafoBoe 4ncho.

43. ODedekT Macchl 1 aHeprmsa cea3m aapa. CnnH sapa 1 €ero MarHUTHbIA MOMEHT.
44, ApepHble cunbl. Mogenun aapa. PagnoakTUBHOE U3sly4YeHMe U ero Buabl.

45. 3aKOH pagnoakTMBHOro pacnaga. lNpasnsao cMeLleHuns.

46. FlpepHble peakuun U NX OCHOBHbIE BULbI.

47. 3aKOHOMepHOCTU a-pacnapa. B- -pacnan. OTKpbITME HENTPUHO. No3nTpoH. B+ -pacnag. y-
N3sy4eHmne n ero ceoncTea. IgpdektT Méccbayspa.

48. Peakunsa penenuna aapa. LlenHasa peakuma geneHus agpa.
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49, DneMeHTbl PU3NKK d/1eMeHTapHbIX YacTul,. Knaccugukaumsa sneMeHTapHbIX YacTul. Tunb
B3aMMOOENCTBUSA 3/1eMeHTapHbIX YacTuu. CTPaHHOCTb N YeTHOCTb 3/IeMeHTapHbIX YacTul,.

50. YckopuTenmn anieMeHTapHbIX YacTuL,. JINHEeNHbIE U uMKAnYeckmne yckoputenun. CnHxXpoda3oTpPoH.
7.3.3 TeMaTuKa KOHTPOJIbHbIX paboT ana ctryaeHToB 3P0
1 cemecTp
BapuaHnT 1

1. 3aBNCUMOCTb MPONAEHHOIrO TeJIOM NYyTWN OT BPEMEHU JaeTcsa ypaBHeHueM: S = A + Bt + Ct2 +
Dt3 (C=0,1m/c2; D =0,03 m/c3). OnpenennTb, 4epe3 Kakoe BpeMS NMocsie Havyana ABUXKEHUS
yckopeHue Tena byneT paBHO 2 m/c2.

2. Teno macconm 1 Kr mog 4eNCTBUEM NOCTOAHHOW CUJIblI ABMXKETCHA NPAMOJIMHENHO. 3aBUCUMOCTb
nyTn, NPONAEHHOrO TENOM OT BPEMEHMU, BblparkaeTcsd ypaBHeHMEM: S = 4t + 2t2 +1 (m) .
OnpepennTtb paboTy cunbl 3a 10 C OT HaYvasa ee 4ENCTBUSA N 3aBUCMMOCTb KUHETUYECKO SHEPTrnmn
OT BPEMEHM.

3. CTep>XeHb Maccoi 5 Kr n A/IMHON 3 M MOXKET BpalllaTbCsA OTHOCMTESNIbHO OCK, MPOXoAsLLen Yepes
€ero cepevHy neprneHanKyIsSipHO CTEPXXHIO. B KOHeL, cTep)XHSA nonagaeT nynas maccon 20T,
NleTeBlas NepneHanKyIspHO OCU U CTEPXKHIO CO CKopocTbio 400 m/c. OnpeaennTb yrioBylo
CKOPOCTb, C KOTOPOIM HAaYHET BPaLLaThbCs CTEPXKEHb, €C/IN Ny 3aCTPAHET B HEM.

4. Cocyn eMKOCTbio 1 1 conepuUT 15 r HekoToporo rasa nopg gasneHnem 0,6 MlMa. OnpenennTtb
CPeAHIO KBagpaTUYHY CKOPOCTb MOMIEKYN rasa.

5. OnpenennTb, Kakoe KOJIMYeCTBO TenaoTbl Heobxoanmo coobwnTb aproHy maccon 400 r, 4TobbI
HarpeTb ero Ha 100 K : 1) npu nocTossHHOM o6beme; 2) Npu MOCTOSHHOM OaBAEHUN.

6. Kucnopopn HaxoauTCs Npu HOpMasbHbIX yCnoBuax. Onpenenntb KoddpuumneHT
TenJsonpoBOAHOCTUN KMUCopoaa, ec/iv 3PPEKTUBHDBIA AnamMeTp ero Mosaekysn 0,36 HM.

7. Ha paccTosiHum 8 cM Apyr OoT Apyra B BO34yxe HaxoAaTcs ABa 3apsga no 1 HKn. OnpenennTsb
HaNPS>XXeHHOCTb U MoTeHUMan rnojs B To4Ke, Haxoaallenca Ha PacCTOSHUM 5 CM OT 3apaaoB.

8. Cnna Toka B NpoBOAHMKE paBHOMepHO HapacTaeT oT 0 oo 2 A B Te4yeHne BpeMeHu 5 C.
OnpepennTb 3apsad, NnpowenLlnin Nno NPoOBOAHUKY.

9. [1Ba 6€CKOHEeYHO OJIMHHbIX NMPAMOJIMHENHbLIX MPOBOAHMKA C TOKaMn 6 1 8 A pacnosioXeHbl
neprneHANKYNApHO opyr Apyry. OnpefennTb UHOYKLUMIO MAarHUTHOMO MoJif Ha cepefunHe
KpaT4yanlwero pacCcTosHUA MexXxay NpoBogHUKamMn, paBHoro 20 cM.

BapuaHT 2

1. Touyka ABMKETCS MO OKPYXKHOCTU pagnycom 5 cM. 3aBUCMMOCTb NMYyTWU OT BPEMEHU JaeTcs
ypaBHeHueM S = Ct3, rge C = 0,5 cm/c3. HanTu HopMasnbHOE U TaHreHunasbHOe YCKOPEHNSA TOYKN
B MOMEHT, KOrga ee JIMHenHas CKOpoCTb paBHa 1,5 m/c.

2. MNop pencrTeveM Kakowm CUbl NPU NPAMOSIMHENHOM ABUXKEHUW Tena 3MeHeHne ero KoopaunHaThl
CO BpeMeHeM NMPonCXonuT Mo 3aKoHy: X = 10 + 5t — 10t2 ? Macca Tena 2 Kr.

3. LWWap BpallaeTcs BOKPYr OCU, MPOXOAsILLEN Yepes ero LLeHTpP, COrNacHo ypaBHeHMUto : @ = At + Bt3
,roe A =2 pag/c, B =1 paa/c3 . Onpegenntb Bpallalowmin MOMeEHT, AENCTBYIOWNIA Ha LWap Yepes
3C OT Ha4vasa BpaLleHuns, ecnv ero MoMeHT uHepuum 0,08 Kr - M2.

4. B 3aKpbITOM cocyae BMecTUuMocTbio 20 1 Haxo4aTCca BOLOPOO Maccom 6 r n renmm maccom 12 r.
TemnepaTtypa 300 K. OnpepnennTb: 1) gasaeHme; 2) MOAAPHYIO MacCy razoBon CMecu B cocype.
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5. Kakoe KONM4ecTBO TEMIOTbI HY>XHO COOBLWNTL 2 MOSISIM BO3AyXa, 4Tobbl OH coBepwunn paboTy B
1000 Ox: 1) npn n3otepmunuyeckomM npouecce; 2) npun n3obapnyeckom npouecce.

6. MpoCTpaHCTBO MeX Ay ABYMSA NapasnasesbHbiMU MaacTuHamMu rnaowanbio 150 cM2 Kaxaas,
HaXOASLLVMMNCS Ha PACcCTOSHMM 5 MM Apyr OT Apyra, 3anojsiHeHo KucnoponoM. OgHa niacTuHa
nopnepxunsaetca rnpu Temnepatype 17 0C, apyrasa — npu temnepatype 27 0C. OnpeanennTb
KOJIN4YeCTBO TEMJOThI, NpoLlellee 3a 5 MMH OT 04HOM NAAaCTUHLI K Apyro. Kucnopoa HaxoanTcs
NpPY HOpMaJibHbIX YCNOBUAX. DPNGPEKTUBHBLIA AMaMETpP MosieKyn kKucaopogda 0,36 HM.

7. DHeprus nNaocKoro Bo3ayLwHoro koHaeHcatopa 0,4 HIO)X, pa3HOCTb NOTeHUMaNI0B Ha obknaakax
600 B, nnowanb nnactuH 1 cM2. OnpenennTb paccTossHUE Mexay obknagkamMu n obbemMHyto
MJOTHOCTb 3HEPrun Nosaa KoHageHcaTopa.

8. OnpenennTb MJOTHOCTb TOKa, €C/n 3a 2 C Yepe3 NPoBOAHUK cevyeHnem 1,6 MM2 npoLwusio
2:1019 3N1eKTpOHOB.

9. HanTn pagnyc TpaekTopun NPOTOHa B MarHUTHOM noJsie C uHAaykumen 2,5 Tn, ecnm oH OBMXKETCSA
nepneHanKynspHo emy n obnagaet sHepruen 3 MaB.

BapuaHT N3

1. KuHemaTnyeckue ypaBHeHUs OBMXKXEHUSA OBYX MaTepualibHbiX TO4EeK umelT BuAa: X1 = Alt +
B1t2 + C1t3 n x2 = A2t + B2t2 + C2t3, roe B1 = 4 m/c2, Cl = —3mM/c3, B2=-2 m/c2, C2
=1 m/c3. OnpenenMTb MOMEHT BPEMEHU, AN KOTOPOro YCKOPEHMS 3TUX TOYeK ByayT paBHbI.

2. HanTun 3aKoH OBUM>XXEHNS Tena Maccon 1 Kr noa AenCcTBMEM MOCTOAHHOM cunbl 2 H, ecnim B MOMEHT
t = 0 HavyasbHaga KoopanHaTa X = 0 N HaYasbHaA CKOPOCTb 5 M/C.

3. lWap v cnaowWwHOM UMANHAP, U3rOTOBJIEHHbIE U3 OJIHOMO U TOrO XK€ MaTepurasa, C OANHAKOBOM
MacCCoW, KaTaTcs 6e3 CKOJIbXKeHUs C 0AVHAKOBOW CKOPOCTbo. OnpenennTb, BO CKOIbKO pa3
KUHETMYECKas SHEPrus LWapa MeHbLIEe KUHETUYECKOWN SHEePrn LUUINHApPa.

4. B 6annoHe BMeCTUMOCTbIO 15 1 HaxoauTCs a30T noj fasneHveM 100 klMa npu TemnepaTtype 27
0C. Nocne Toro, kKak n3 6annoHa BeiNnycTnaAM 14 r a3oTa, TeMnepaTypa rasa ctana pasHonm 17 0C.
OnpepennTb AaBneHWe rasa, ocTaBllerocs B 6annoHe.

5. Kncnopog, 3aHnmaowmin obbem 10 n n Haxoaawmncs nog aasneHunem 0,2 MMa, agnabaTtHo cxaT
0o obveMa 2 n. Hantum paboTy CKaTuUsa U N3MEeHeHMe BHYTPEHHEN 3Heprun Kncaopoaa.

6. OnpenennuTb Maccy a3oTa, npowegluwero scneacrtene andgysum 4yepes nnowagky 50 cm2 3a 20
C, eC/In rpaAueHT NJOTHOCTM B HanpaBJ/ieHNW, NePNeHaNKySapHOM nowanke, paBeH 1 kr/m4.
TemnepaTypa a3oTa 290 K, a cpegHas gnmHa ceobonHoro npobera ero Mosnekyn paBHa 1 MKM.

7.0npenennTb HaNPSAXXEHHOCTb 3JIEKTPUYECKOro NOJA B TOYKE, PaCcnosioXKEHHON BAOJIb MPAMOWN,
coeguHsowen 3apaabl Q1 = 10 HKn n Q2 = — 8 HKA 1 Haxo4sLWencsa Ha paccTosiHAM 8 cM oT
oTpuuaTesnbHOro 3apsaga. PacctosaHue mexny 3apsagamm 20 cm.

8. Mo MmegHOMY NpoBOAHUKY cedeHnem 0,8 mMm2 TeveT Tok 80 MA. HanTu cpeaHIo CKOPOCTb
ynopsAAoYeHHOr 0 ABUMXKEHUSA 3J1IeKTPOHOB BAOJIb NPOBOAHMKA, NpeAnofaras, 4To Ha KaXkAbll aToM
Mean NPpUxXoaAnTCs oAnH CBOBOAHLIN 3/1eKTPOH. MNAoTHOCTb Mmean 8,9 r/cm3.

9. Ha paccTtosaHum 5 MM napannienbHO NPAMOJNHENHOMY AJAMHHOMY NPOBOOHUKY ABUXETCS
3/IEKTPOH C KNHeTu4eckom saHeprmen 1 kaB. Kakasa cuna byget nencrtsoBaTb Ha 3/IEKTPOH, €Can No
MPOBOAHUKY NMYCTUTb TOK 1 A ?

BapuaHT 4
1. MaTepuranbHas To4Ka [OBUXKETCS N0 OKPYXXHOCTU, paanyc Kkotopon 20 M. 3aBUCMMOCTb NyTH,

MPONAEHHOIr0 TOYKOMN OT BPEMEHMU, BblpaXkaeTcs ypaBHeHUeM: S = t3 + 4t2 — t + 8. Hantm
MPONAEHHbIN NYTb, YI/IOBYIO CKOPOCTb U Yr10BOE YCKOPEeHMe TOYKM Yyepes 3C OT HaYyana ee
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OBU>XKeHNA.

2. Myns maccon 5 r, neTeBLlas ropusoHTaNbHO N MMeBLIasa ckopocTb 400 M/c, npobmuBaeT Oocky. Ha
BblJIETE N3 OOCKN CKOPOCTb nynau 240 m/c. HanTtu paboTy cuibl TpeHUSA, BO3HUKAOLWEN Npun
MPOXOXXAEHUN NYJSIN B AOCKeE.

3. BeHTnnAaTop BpawaeTcs ¢ YactoTon 600 06/MuH. MNocne BbIKAOYEHNS OH HavaJsl BpallaTbCs
paBHO3aMeaneHHO u, caenas 50 obopoToB, ocTaHoBUIACA. PaboTa cun TopMmoxxeHnsa pasHa 31,4 .
OnpenennTtb: 1) MOMEHT CUJ1 TOPMOXKEHUSA; 2) MOMEHT MHEPLUN BEHTUIATOpPA.

4. bansioH BMeCcTMMocCTblo 20 51 coaep>XNT CMeCb BOAOPOAa U a30Ta npu TemnepaTtype 290 K n
nasneHun 1 MlMa. OnpegennTb Maccy Bogopona, ecam macca cmecm 150 r.

5. Mpwn n3oTepmMmnyeckoM paclumpeHnmn ogHoro Mons sogopoda beina 3aTpayvyeHa TennoTa 4 KX,
npun 3Tom 06bEM BOAOPOAA YBENNYUACA B MATL pa3. [pn Kakon TeMnepaType NpoTeKan npouecc ?
YeMy paBHO U3MeHeHne BHyTPEHHEN SHeprun rasa n Kakyto paboTy cosepunn ras ?

6. OnNpefennTb, BO CKOJMIbKO pa3s OT/INYaoTCA KOIPPULMEHTbI ANHAMMNYECKON BA3KOCTU
YyrneKucsoro rasa u asoTa, ecnv oba rasa HaxogAaTCsA NpU OANHAKOBOW TeMnepaType 1 04HOM N TOM
e faBneHnn. 2MeKTUBHbIE ANaMeTPbl MOJIEKYJT 3TUX Fra30B PaBHbI.

7. PaccTtosaHune mexay 3apagamu Ql = 2 HKn n Q2 = — 2 HKn paBHO 20 cMm. OnpenennTb
HaNpPS>XEeHHOCTb MoJIA, CO34aHHOIr0 3TUMIN 3apafaMn B TOYKE, HAXOAALWENCS Ha pacCTosHUM 15 cm
oT nepsoro 1 10 cM OT BTOPOro 3aps4os.

8. Mo antoMMHKEeBOMY MPOBOAHUKY cedyeHnem 0,2 MM2 TeyeT Tok 0,2 A. OnpenennTb cuiay,
OENCTBYIOLLYIO Ha OTAesIbHble CBOOOAHbIE 3JIEKTPOHbLI CO CTOPOHbI 3JIEKTPUYECKOro nons. YaenbHoe
conpoTmBieHne antoMUHUA 26 HOM-M.

9. MepneHAnKYASPHO CUAIOBLIM JIMHUAM MarHUTHOro Nonsa uHaykumen 0,3 Tn 4BUKETCHA MPOBOAHMK
nnvHonm 15 cm co ckopocTbio 10 M/c, nepneHAnKYnsapHon nposogHuKy. Onpegenntb 34C,
MHAOYLMPYEMYIO B NPOBOOHUKE.

BapuaHT Ne5

1. KuHeMaTun4yeckue ypaBHeHNs ABUKXEHNA OBYX MaTepuasibHbiX ToYek umetoT smna: x1 = B1t + C1t2
nx2=A2+B2t+ C2t2,rge Bl =B2, C1 = —2m/c2, C2=1wm/c2.Onpegenntb: 1) MOMEHT
BpeMeHU, AJ18 KOTOPOro CKOPOCTM 3TUX To4ek ByayT paBHbl; 2) yckopeHns obenx To4ek A5 3Toro
MOMEHTa.

2. Teno macconm 2 Kr nagaeT BEPTUKaLHO C ycKopeHuem 5 m/c2. OnpegennTtb CUy CONPOTUBIEHNS
npv OBV>XEHUN 3TOro Tesa.

3. MaxoBuK B BUAe CrjowHoOro gucka, MOMeHT NHEPLUUN KOTOPOro 150 Kr - M2 , BpawaeTca ¢
yactoTon 240 06/MunH. Yepes 1 MnH Nocne Havyasna AeNCTBUA CA TOPMOXKEHNS OH OCTaHOBUJICS.
OnpenennTtb: 1) MOMEHT CU TOPMOXKEHMSA; 2) YNCN0 060POTOB MaxoBMKa OT HaYvasla TOPMOXXEHNS
[0 NMOJIHOWN OCTAHOBKMU.

4. B cocyne eMKoCTblo 1 1 HaxognTca 1 r kucnopoga. OnpenennTb KOHUEHTpaUMIO MOJIEKY ra3a B
cocyge.

5. B 3aKpbITOM COCye HaxoOguUTCsa CMeCb a30Ta Maccon 56 r n kucnopoga macconm 64 r. OnpegennTb
N3MEeHeHMe BHYTPEHHEN IHEPrunM 3TON CMecKn, ecsin ee oxnaguam Ha 20 0C.

6. OnpenennTb KO3(MULMEHT TEMIONPOBOAHOCTU a30Ta, €C/M KO3I(PPULIMEHT ANHAMNYECKON
BSA3KOCTU /151 HEMO MPU Tex »Ke ycnoBusx paeseH 10 mkla-c.

7. Nox neicTBMEM 3NEKTPOCTATUYECKOrO MO PAaBHOMEPHO 3apsiXKeHHON 6eCKOHEeYHOM MI0CKOCTH
To4YeuHbln 3apsan 1 HKn nepemMecTuncs BAoJib CUIOBOM JIMHUN Ha 1 CM; Npu 3TOM coBeplueHa paboTa
5 MKI>X. OnpenennTb NOBEPXHOCTHYHO MNJOTHOCTb 3apAA0B Ha MJOCKOCTN.
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8. IBa UNANHOPUNYECKNX MPOBOAHNKA OONHAKOBOIr0 CEYEHNs, OAUH N3 Meaun, a APYron 13 xxenesa,
coefnHeHbl NapannaensHo. OnpeaennTb COOTHOLEHWE MOLHOCTEN TOKOB A1 3TUX NPOBOAHNKOB.
YpoenbHble CONPOTUBAEHUA MeN N XKeslie3a paBHbl COOTBETCTBEHHO 17 1 98 HOM:M.

9. Ha KOHUax KpblJlbeB caMoJieTa pa3Maxom 20 M, neTaLwero co ckopocTbio 900 KM/4, BO3HUKaeT
3/1eKTpOoABVMKYLLas cuia nHaykumm 0,06 B. OnpenennTb BepTUKaJIbHYIO COCTABJIAIOLLYIO UHOYKL NN
MarHUTHOro noJsis 3emMu.

BapuaHT N26

1. ABTOMOGUAb ABMXXETCA MO 3aKPYrJIEHUIO LLIOCCE, UMELWEeMY paanyc KpuBn3Hbl 100 M. 3aKoH
OBVXeHNS aBToOMObBUNA Bblpa)kaeTcs ypaBHeHneM S = 10 + 5t — 2t2 . HanTtm ckopocTb aBTOMObUANS,
ero HopMasibHOe, TaHreHuMasibHOe M MOJIHOE YCKOPEHNA B KOHLLE NATON CEKYHAbI.

2. MnaTtdopmMa c neckoM obLLEen Maccon 2 T CTOUT Ha pesibCax Ha FOPU30HTasIbHOM y4yacTkKe nyTu. B
Necok nornajaeTt CHapa[ Maccomr 8 Kr 1 3acTpeBaeT B HeM. lNpeHebperas TpeHueM, onpenennTb, C
KaKoW CKopocCTbio byaeT aBuratbca naatdopma, ecsim B MOMEHT nonadaHnsa CKOpoCcTb cHapsada 450
M/cC.

3. Ha o4HOPOAHbLINA CANOLHON LNANHAPUYECKUIA Ban paamycoMm 50 cM HamoTaHa fnerkas HUTb, K
KOHLlY KOTOPOW NpUKpPEnJeH rpy3 Maccon 6,4 kr. Fpy3, pa3MaTbiBas HUTb, ONYCKaeTCH C
ycKkopeHuem 2 m/c2. Onpenenntb MOMEHT UHepLUUN Bana 1 ero Mmaccy.

4. 1o Kakowm TemnepaTypbl MOXKHO HarpeTb 3anasHHbIA COCYy A, coaep kallimn 36 r Boabl, 4Tobbl OH
He pa30opBaJICs, eC/IN N3BECTHO, YTO CTEHKW CcoCya Bblaep>xuBatoT gasneHne 5 MlMa. O6bem cocyna
5n.

5. OnpenennTb yaenbHble TENJIOEMKOCTU MPU MOCTOSHHOM 06beMe 1 Npu NOCTOSIHHOM JaBJIeHUN
HEKOTOpOro rasa, eciu N3BeCTHO, 4TO OH NMPWU HOPMaJibHbIX YCJIOBUAX MMEET yaeNbHbIn 06bem 0,7
M3/Kr. YTo 3TO 3a ra3s ?

6. KoahpuumeHT anddysnm sogopona npm HopMmanbHbIX yciosusax 9,1:-10-5 m2/c. OnpenennTb
KO (PUUMEHT TENIONPOBOAHOCTM BOAOPOAA NPU STUX YCIIOBUSAX.

7. dneKTpocTaTMYeCcKoe rnoje co3faeTcs NOJIOKNTESIbHO 3apsAXXEHHON C MOCTOAHHOMN
MOBEPXHOCTHON MNNOTHOCTbLIO 10 HKN/M2 6eCKOHeYHOM NOCKOCTLI0. Kakyto paboTy Hafo CoBepLUNTb
Ona Toro, 4Tobbl NepeHecTn 3N1eKTPOH BAOJIb JIMHUN HAaNPS»XXEHHOCTU C pacCToAHMA 2 cMm o 1 cm ?

8. OnpenennTb Hanps»XXeHHOCTb 3JIEKTPUYECKOro NnoJsis B aJIOMMHNEBOM NPoBoAHMKe o6bemoMm 10
CM3, ec/iv Npu NPoOXoXXAeHUU Mo HEMY MOCTOSAHHOIO TOKa 3a BpeMA 5 MUH BblAennnocsb 2,3 KOX
TensoTbl. YoesibHOe CONpOoTUBIIEHNE alloMUHUA 26 HOM-M.

9. B 04HOPOOHOM MarHMTOM rnoJsie ¢ uHaykumen 0,2 Th HaxoANTCA NPAMON NPOBOOHUK ASMHONK 15
CM, MO KOTOpOMY Te4yeT TOK 5 A. Ha npoBogHuk gencrteyet cuna 0,13 H. OnpegennTb yron mexay
HanpaB/IeHUsIMU TOKa U BEKTOPA MarHUTHOW UHAOYKLNW.

BapuaHT Ne7

1. Koneco BpautaeTcsa C NOCTOAHHbBIM Yr/10BbIM YCKOpeHueM 3 pag/c2. OnpenennTb paanyc Koneca,
ecsin 4yepes 1 € nocsie Havasla ABUXXeHUS NMoJIHOoe YCKopeHue koneca 7,5 m/c2.

2. CHapsag maccom 5 Kr, Bbl1eTEBLUUNA N3 OPYOUS, B BEPXHEN TOYKE TPAEKTOPUN MMEET CKOPOCTb
300 m/c. B aTOM TO4YKe OH pa3opBasiCs Ha ABa OCKOJIKa, NpmM4eM B0NbLLINIA OCKOJIOK MAaCcCon 3 KI
noneTten B obpaTHOM HanpaB/eHUn co CKopocTbio 100 m/c. OnpenennTb CKOPOCTb BTOPOroO,
MeHbLLEero, 0CKoKa.

3. MaxoBuK Ha4YynHaeT BpawaTbCA N3 COCTOAHNA NMOKOA C MOCTOAHHbLIM YIJIOBbIM YCKOPEHNEM 0,4
pa,u,/c2. OI'Ipe,D,eJ'II/ITb KNHETUYEeCKYIO 3HepPrmio MmaxoBuka 4epes 25 c nocne Havana OBMXXEHUSA, ecnum
vyepes 10 c nocse Havana ABMXXKEHNS MOMEHT MMMNyJsibCa MaxOBMKa COCTaBNAN 60 kr - m/c2.

44/58



4. CpefHAs KBagpaTMyHasa CKOPOCTb MOJIeKy rasa nopg gasneHmem 0,3 MlMa coctasnseT 400 m/c.
OnpefennTb NJIOTHOCTb Fasa npu 3TUX yC/I0BUSAX.

5. Kucnopopn macconm 32 r HaxoOAMUTCSA B rePMETUYHO 3aKpbITOM cocyae noa aasneHuem 0,1 MMa npu
TemnepaType 290 K. Nocne HarpeeaHns gaBfieHne B COCyAe NoBbICMIOCHL B 4 pa3a. Onpegennts: 1)
obbem cocypa; 2) TemnepaTypy, 40 KOTOPOW Harpenan ras; 3) KoaIM4eCcTBO TenaoThbl, coobLieHHoe
rasy.

6. KoadppunumeHTbl AndPYy3nm n BHYTPEHHEr 0 TPEHUSA KNCA0poda Npu HEKOTOPbIX YC/IOBUAX PaBHbI
cooTBeTCcTBEHHO 0,12 MM2/c n 19,5 mkla-c. Hantu npu 3sTnx ycioBUSAX MIOTHOCTb KUCI0poaa.

7. B Mopenu atoma Bogopoaa no bopy 3/1eKTPOH ABUXXETCS NO Kpyroson opbute pagmycom 52,8 nm,
B LLEHTPE KOTOPOM HaXxoAUTCHA NMPOTOH. ONpeaennTb CKOPOCTb 3JIEKTPOHa Ha opbuTte un
MoTeHUNaNbHYIO SHEPrUto 3/IEKTPOHa B NoJsie agpa, Bbipa3ue ee B JIEKTPOH-BOJIbTaX.

8. MNOTHOCTb 3/1EKTPUYHECKOro TOKa B MegHOM npoBoae pasHa 10 A/cM2. OnpenennTb yaebHYIO
TernJioBy MOLHOCTb TOKa, eCcnu yaesibHoe conpoTusneHne megm 17 HOM-M.

9. DNIeKTPOH [OBUXKETCA B OAHOPOAHOM MarHUTHOM none ¢ uHaykumen 0,1 Tn no oKPy>KHOCTU.
OnpenennTb YroBYlO CKOPOCTb BpallleHWs 3/1IeKTPOoHa.

BapuaHT N8

1. 3aBNCUMOCTb NMPONAEHHOIr0 TEJIOM MyTN OT BPEMEHMW Bblpa>kaeTcsa ypaBHeHueM: S = At — Bt2 +
Ct3(A=2M/c; B=3mM/c2; C=4m/c3). Onpenenntb 4asa MOMeHTa BpPeMeHN 2C nocae Havyana
OBUKeHMSA: 1) NponAeHHbIN NyTb; 2) CKOPOCTb; 3) YCKOPEHue.

2. Teno maccon 5 Kr NogHUMaKT C yCKopeHnem 2 m/c2. Onpegenntb paboTy CU/ibl B TeYEHNE
nMepBbIX NATU CEKYHA,.

3. Fopu3oHTanbHaga NaaTgopmMa Macconm 25 kr n pagunycom 0,8 M BpallaeTcs € YactoTon 18 munH-1. B
LLleHTpe CTOUT YeNoBeK U AEePXXUT B pacCTaBJ/IeHHbIX pyKax rupun. CyuTas UManHApP CraOWHbIM
ONCKOM, onpefesinTb HacTOTy BpalleHWs nnaTtgopMbl, €C/IN HeslIoBeK, ONMyCTUB PYKWU, YMEHbLUUT
CBOM MOMEHT uHepuun oT 3,5 no 1 kr - m2.

4. Onpepenntb Hanbonee BEPOATHYIO CKOPOCTb MOJIEKYJT rasa, NJIOTHOCTb KOTOPOro NMpu AaBJeHun
40 kMa cocTasngeT 0,35 kr/m3.

5. 1Ba MoN1 ABYXaTOMHOI0 MAeasibHOro ra3a HarpesatoT Npy NOCTOSSHHOM o06beme [0
TeMmnepaTypbl 289 K. OnpegennTb KOIMYECTBO TEMJI0Thl, KOTOpoe Heobxoanmo coobLnTb 3TOMY
rasy, 4Tobbl yBenm4nTb ero fassieHne B 3 pasa.

6. OnpenennTb, BO CKOJIbKO pa3 oTAnYaeTca KoagduumneHT gnuddysmmn razoobpasHoro sogopona ot
KoachdpurumneHTa anddysnm rasoobpasHoro kmucaopoga, ecam oba rasa HaxogaTcs NpU OANHAKOBbIX
yC/0BUSX.

7. TINOCKUM BO3AYLUHbIN KOHOEHCAaTOP eMKOCTbIo 10 N® 3apsKeH 40 pa3HOCTK noTeHumanos 500 B.
lMocne OTKAYEHUSA KOHAEHCaTopa OT UCTOYHUKA HaNps)XeHUsa pacCTosHME MexXxay naacTuHamm
KoHaeHcaTopa bbi10 yBenmyeHo B 3 pa3a. OnpenennTb: 1) pa3HOCTb NOTEHLMaNoB Ha obknagkax
KOHOEHCaTopa nocsie nx pasaBmxeHns; 2) paboTy BHELLIHMX CA MO PasaBUXXEHUIO MJACTUH.

8. B MegHOM NpoOBOAHMKE CEYEHNEM 6 MM2 N OJIMHOW 5 M Te4veT Tok. 3a 1 MUH B NPOBOAHUKE
BblaensgeTca 18 [k TennoTel. OnpenennTb HaNpPsSXXeHHOCTb MOJIfA, MJIOTHOCTb U CUJTY TOKa B
NMPOBOOHUKE.

9. DNEeKTPOH, YCKOPEHHbIN pa3HOCTbIo NoTeHumanos 0,5 kB, ABMXeTCs napannenbHo
NPAMOJIMHENHOMY [OJIMHHOMY MPOBOAHMKY Ha PaccTosiHUK 1 cM oT Hero. Kakasa cuna byneTt
[eNncTBOBaTb Ha 3/1EeKTPOH, eCn Yepes NMPOoBOAHUK NMponyckaTb Tok 10 A.

BapuaHT N9
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1. Koneco aBTOMalUMHbI BpallaeTcs paBHO3aMenJJIeHHO. 3a BpeMs 2 MUH OHO U3MEHWJ10 YacCcToTy
BpaweHusa ot 240 go 60 muH-1 . OnpenennTb: 1) yraoBoe yCKOpeHMe Kosieca; 2) YMCN0 NOoJHbIX
060poTOB, CAENaHHbIX KOJIECOM 3a 3TO BPEMS.

2. Teno, nagas C HEKOTOPOW BbICOTbI, B MOMEHT COMPUKOCHOBEHUS C 3emNen obnagaeT UMNyJsibCOM
100 Kr - M/C n KnHeTn4eckon aHeprmen 500 . OnpegennTtb: 1) C KaKon BbICOTbI Nagano Teno; 2)
Maccy Tena.

3. Yenosek mMaccom 60 Kr, CTOALLNN Ha Kpak FOpU30oHTaNbHON nnaTdopMbl Maccon 120 Kr,
BpallaoLencs no NHepUmum BOKpYr HENOABUXHOWN BepTUKaJIbHON OCK € YacToTon 30 MUH-1,
nepexoauT K ee ueHTpy. CyuTasa nnaTtopMy KpyrsbiM OAHOPOAHLIM ONCKOM, a YesloBeKa —
TOYeYyHOoW Maccomn, onpenennTb, C KakKon YacToTon 6yaeT Toraa BpalwaTbhcs naaTdopMa.

4.Mpn Kakown TeMrnepaType CpenHsaa KBagpaTUiHas CKOPOCTb MOJIEKY1 KUcsopoda 6onblie nx
Hanbonee BeposiTHON CKOpocTn Ha 100 m/c ?

5. Mpwn n3obapHOM HarpeBaHUM ABYX MOJie HEKOTOPOro naeasabHoro rasa Ha 90 K emy 6bi10
coobuweHo 5,25 kX TennoTbl. OnpegennTb: 1) paboTy, coBepLUaeMyio rasom; 2) UsMeHeHune
BHYTpeHHen sHeprun; 3) BennymHy y = CP/CV.

6. Kakon TonwmHbl cnenoBano 6bl caenaTb epPeEBSHHYIO CTEHY 34aHUSA, 4Tobbl OHa faBasa TaKylo
Ke NoTepto Ten0Thl, KakK KUpNUYHasa cTeHa TowmHon 50 cM, Npn 0AMHAKOBbLIX TeMnepaTypax
BHYTPWU U CHapy»Xu 3gaHusa ? KoaduumeHTbl TENJONPOBOAHOCTM KUPNMYa M OepeBa
cooTBeTcTBEHHO 0,70 n 0,175 BT/M-K.

7. CNNOLWHOW Wap U3 AN3IeKTPUKa paanycom 5 cM 3apsi>KeH paBHOMEpPHO C 06 bEMHON MAOTHOCTbIO
10 HKn/M3. OnpenennTb SHEPIrUto JIEKTPOCTAaTUYECKOr 0 MoJis, 3aKJII04YEHHOr0 B OKpY>XatoLweM Lwap
MpoCTpPaHCTBe.

8. LlIMKNOTpOHbI MO3BONAIOT YCKOPATb NPOTOHLI 40 3Hepruin 20 MaB. OnpegennTb pagnyc AyaHTOB
LUUKJIOTPOHA, eC/I MarHUTHasa uHaykuma 2 Ti.

9. Cnna ToKa B KosiebaTenbHOM KOHTYpe M3MeHaeTCca no 3akoHy [=0,1sin 103 t, A.
NHOYKTMBHOCTb KOHTYpa 0,1 MH. HanTn 3aKOH M3MepeHNs HanpsaXeHNs Ha KOHAeHcaTope U ero
EMKOCTb.

BapuaHT 10

1.Teno BpawaeTcss paBHOMEPHO C Ha4aJIbHON YIr/I0BOW CKOPOCTbIO 5 paa/c u yrnoBbiM yCKOpeHnem 5
paa/c2. Ckonbko obopoToB caenaetT Teno 3a 10 c?

2. C NOKOSALLMMCS LLApPOM MacCol 2 KI CTasIKMBaeTCs TaKoW Xe LWap, ABUKYLLUACS CO CKOPOCTbio 1
M/C. Bbluncnmtb paboTy, coBepLUEHHY0 BCneAcTBMe AedopMaLum Npu npsiMmoM LeHTpasibHOM
Heynpyrom ygape.

3. MonbIn LNANHAP Maccon 1 Kr KaTUTCS MO FOPU30HTaIbHOW MJOCKOCTU CO CKOpOoCThio 10 M/c.
OnpenennTb CUNY, KOTOPYIO HEOBXOANMO NPUNOXKUTb K LWINHAPY, YTOObl OCTAaHOBUTL €ro Ha Ny Tun
2 M.

4. CpeoHAs KBagpaTMyHasa CKOPOCTb MOJIEKYJT rasa rnpu HopMaJibHbIX YC/10BUSAX paBHa 480 m/c.
CKOJIbKO MOJIEKYJ1 COOEPXXUT 1 r 3TOoro rasa?

5. HekoTopbili ras Mmaccon 1 Kr Haxogutca npu TemnepaType 300 K n nog gasneHnem 0,5 MMa. B
pe3ynbTaTe U30TEPMUYECKOro CKaTusa AaBieHne ra3a yBenm4mnoco B Aga pasa. PaboTa,
3aTpavyeHHasa Ha cxkaTwume, paBHa — 432 k. OnpenennTb, KAaKoOW 3TO ras.

6. B cocyne emkocTblo 5 51 conepxuntca 40 r aproHa. OnpenenuTb cpegHee Yncsio coyaapeHun
MOJIEKY/1 B CEKyHAY npu TemnepaType 400 K.

7. Kakas yckopsioLlas pa3HOCTb NOTeHUManoB notpebyetca onsa Toro, 4Tobbl CO0bWNTL CKOPOCTb
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50 MM/C: 1) 2NeKTPOHY; 2) NPOTOHY.

8. dnekTpoaBmxXyLlasa cuna batapen pasHa 20 B. KoadhduuneHT nonesHoro gencrteus batapeun
cocTtaenseT 0,8 npu cune Toka 4 A. YeMy paBHO BHYTPEeHHee conpoTuBiieHne baTapen ?

9. Cuna Toka B 06MOTKe coneHonpa, cogepxaliero 1500 BUTKOB, paBHa 5 A. MarHUTHbIA NOTOK
yepes rnonepeyvyHoe ceveHne coneHonpa coctasnseT 200 mkB6. OnpenennTb 3HEPru0 MarHUTHOr O
noss B coneHoupge.

7.4. MeToaunyYeckue MaTtepuanbl, onpeaensiowme npoueanypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusyloLwux 3Tansl (popMUpoBaHUsa
KOMNeTeHUunn

7.4.1 TpeboBaHuA K BbIMOJIHEHUIO TECTOBOro 3agaHus

TecTupoBaHue ABJIAETCA OAHUM U3 OCHOBHbIX CpencTB (pOpMaJZIbLHOro KOHTpons
KayecTBa obyyeHus. 3TO MeToh, OCHOBAHHbIA Ha CTaHAAPTU3UPOBAHHLIX 3aAaHUAX,
KOTOpble NO3BOJIAIOT U3MEePUTb NCUXO(U3UOJIOTUYECKUE U JINYHOCTHDbIe
XapaKTepUCTUKM, a TaK)Xe 3HAHUSA, YMEHUSA U HaBblKU UCNbITYEeMOro.

OCHOBHbIE NPUHLMNbI TECTUPOBaAHUA, cJeaylolime:

— CBA3b C LeJIAMU OOyUYEeHUA - Lesiu TECTUPOBAHMUA [O0JDKHbI OTBe4YaThb KPUTEPUAM
couMaJZiIbHOW NOJIeE3HOCTU U 3HAYMMOCTHU, HAYYHOW KOPPEKTHOCTU U OOl eCTBeHHOM
nopnepXxXKu;

— 00BEKTUBHOCTBb - UCNOJIb3OBaHUE B Nefarorm4eckKux MsMepeHuax 3Toro npMHuMna
NPU3BaHO He AONYCTUTb CyDbEeKTUBM3MA M NPenB3ATOCTU B NpoLecce 3TUX
U3MEepPEeHUN;

— CnpaBeAJIMBOCTb U MNACHOCTb - OAMHAKOBO AobporkenaresibHOe OTHOLUEHMUE KO
BceM obyyaloWwmMMca, OTKPbLITOCTb BCeX 3TAanoB npouecca U3MepeHuM,
CBOEBPEMEeHHOCTb O3HAaKOMJIEHUA O0y4YaloWwmuXCca € pe3yJsibTaTaMU U3SMEepPEeHUN;

— CMCTEMaTU4YHOCTb - CUCTEMAaTUYHOCTb TECTUPOBAHMMA U CAMOMNPOBEPOK KaXkaoro
yuyeOHOro Mmonyns, pasaesia M KaXkaou TeMbl; Ba)KHbIM acCekKTOM OaHHOro npuHuuna
fABNfAeTca TpeboBaHMe penpe3eHTaTUBHOIMO NpeacTaBJZiIeHUs coaepiXXaHua yyebHoro
Kypca B coaep>XaHum TecTta;

- T'YMaHHOCTb U 3TUYHOCTb - TECTOBbIE 3a4aHUA U Npoueaypa TeCTUPOBAHUA [OJIKHbI
MUCKJIlO4YaTb HaAaHeceHue Kakoro-nm6o Bpena obyvyalowmMca, He aonyckaTb
YLLEMJIEHUA UX MO HAaLUMOHAJNIbHOMY, 3THUYECKOMY, MaTepMasZibHOMY, PacoBOMY,
TeppUMTOpPUAJIbHOMY, KYJIbTYPHOMY U O PYrUM NpU3HaKaMm;

Ba>xHeMLIUM ABAAETCA NPUHLMUN, B COOTBETCTBUMM C KOTOPbIM TECThbl A,0JI)KHbI ObITb
NoCTpoeHbl N0 MeToaMuKe, obecnevyunBalowie BbiNnoJIHeHMe TpeboBaHuMn
COoOTBeTCTBYloLWero ¢enepanbHOro rocyaapcreBeHHoro obpasoBaTesibHOro
CTaHpapTa.

B TecToBbIX 3a4aHMAX UCMOJIb3YIOTCA YeTbipe TUNna BONpPoCoB:

— 3aKkpbiTana ¢popmMa - aBnseTca Hambosee pacnpocTpaHeHHOU U NpeanaraeT
HEeCKOJ1bKO aJibTepHaTUBHbIX OTBETOB Ha NOCTaBJIEHHbIN Bonpoc. Hanpumep,
oby4aloweMyca 3apaeTcs BONpoc, Tpedbylowmun anbTepHaTUBHOIO OTBeTa «Aa» UJun
«HeT», «ABJIAETCA» UJIN «He ABJIAETCA», KOTHOCUTCA>» UJIN KHE OTHOCUTCA>» U T.M.
TecToBOe 3apaHue, cogepxallee Bonpoc B 3akpbiTon hopMme, BKJAOYaeT B cebs
OAMH WM HEeCKOJIbKO NpaBuJIbHbIX OTBETOB U MHOrAa Ha3biBaeTcA BbIOOPO4YHbIM
3apaHueM. 3akpbiTaa (popMa BONPOCOB UCNOJIb3YyeTCA TaK)XXe B TecTax-3amayax C
BblOOpPOYHLIMKU OTBeTaMU. B TeCTOBOM 3a4aHuMM B 3TOM cJly4ae c(popMysIMpOBaHbI
ycnoBue 3a4a4M UM Bce Heobxoaumbie UCXoaHble AaHHble, a B OTBeTax
npeacraBJsieHbl HECKOJIbKO BAPMAHTOB pe3yJsibTaTa pelleHUs B HUCJIOBOM UM
bykBeHHOM Bupe. OOy4yaloWmMnNca A0JIXKEH peLlnTb 3aaa4y M NoKasaTb, KAKOMW U3
npeancraB/ieHHbIX OTBETOB OH MOJIY4MI.

— OTKpbITaa popMa - BONPOC B OTKpbITOU popMe npepcTaBnseT cobou
yTBep>XAeHue, KOTopoe HeobxoaAuMo AOoNOoJIHUTbL. laHHaa popMa MoXKeT ObITb
npeancraBJsieHa B TECTOBOM 3amaHUM, HanpuMep, B BUAe CJIOBECHOro TeKcTa,
cdopmynbl (ypaBHeHus), rpacduka, B KOTOPbIX NPONYyLWEeHbl CyUuL,eCTBeHHble
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COCTaBNfAOLIME - HACTU CJZI0OBa UJin OYKBbI, YCNIOBHbIE 0003HAYE€HUSA, JIMHUUN UJHN
n300pa>keHnsa 31eMeHTOB cxeMbl u rpacduka. O6yyaloLWMIACA JOJKEH NO NaMATHU
BCTaBUTb COOTBETCTBYIOLLLUE DJIEMEHThbI B YKasaHHble MecTa («nponyckKu»).
— yCTaHOBJIEHMe COOTBEeTCTBMSA - B JaHHOM csiyyae obyyalowiemMycs npeanaraioT ABa
CNUCKa, MeXAay 3JieMeHTaMM KOTOpbIX cJieayeT YCTaHOBUTb COOTBETCTBUE;
— yCTaHOBJIEHME MOoCJIef0BaTeNIbHOCTU - Npeanonaraetr Heo6xoAMMOCTb YCTAaHOBUTDb
NpaBuJIbHYIO NOC/ieA0BaTeJ/IbHOCTb NpeasiaraeMoro cnucka cnos unu dpas.
Kputepumn oueHKMU 3HaHUX NpPU NPOBEeAeHUN TeCTUPOBAHUA

OTMeTKa «OTJIMYHO>» BbICTaBJIAETCA NPU YCJIOBUU NPABUJIbHOIO OTBETa He
MeHee YyeM 85% TecTOBbIX 3a,aHUN;
OTMeTKa «XOpOoLlOo>» BbICTAaBJASAETCSA MPU YCIOBUM NPaBUILHOIrO OTBEeTa He MeHee YeM
70 % TecTOBbIX 3a4aHUN;
OTMeTKa «y[A0BJIETBOPUTEJIbHO>» BbICTaBJIIETCA NPU YCJIOBUMU NPaBUJIbHOIO OTBETa
He MeHee 50 %;
OTMeTKa «HeyA0BJIETBOPUTEJIbHO» BbICTaBJIIETCA MPU YCJI0BUM NPaBUJILHOro oTBeTa
MeHee 4yeM Ha 50 % TecTOoBbIX 3a4aHUN.
Pe3synbTaThbl TEKYLUEro KOHTPOJIA UCNOJIb3YIOTCA NPU NpoBeAeHUU NPOMEXYTOYHOMU
aTTecrauuu.
MeToauuyeckue maTepuasbl Mo NpMeMy 3aLLUT OTYETOB NO 1IabopaTOPHbIM 3aHATUAM
MeToauuyeckue matepualsbl N0 NpUeMy 3alLUT NPaKTUYECKUX 3aHATUN
7.4.2 TpeboBaHMA K HaNMCaHUIO KONJIOKBUYMa
KonnokBuyM npeacraBnseT coO0M He TONBKO OAHY U3 (hOpPM TeKyLLero KOHTponas,
HO M OAHY U3 aKTUBHLIX (POPM yHebOHbIX 3aHATUIW, NPOBOAMUMLIX KaK B Buge OGecepnbl
npenopaBaTesis CO CTyAeHTaMU, Tak U B BUuae CeMuHapa, NOCBALLEHHOro
obcy>XxpeHuio onpeaeneHHoOn Hay4YHOW TeMbl.
LLlenaMu KONNIOKBUYMA ABJIAIOTCA: BbIACHEHUE Yy CTYAEHTOB 3HaHUW, ux yrnybneHue
(noBbilLeHME) U 3aKpenJsieHue No TOM UM UHOM TeMe Kypca; popMupoBaHue y
CTYAEHTOB HaBblKOB aHaJiu3a TeopeTuYeckux npobnem Ha ocHoBe
CaMOCTOATEJSIbHOIro U3y4yeHus yuyebHoOU M Hay4yHOM nuTepaTypbl.
OcHOBHaA 3apava KOJIJIOKBUYMa - NPoOyAuTb y CTyAeHTa CTPEMJIEHUE K YTEHUIO U
MCNOJIb30BaHUIO A,0MNOJIHUTEJIbLHON DKOHOMUYECKOWU NIMTepaTypsbl.
Ha KoNJIOKBUYM MOryT BLIHOCUTCS KakK nNpoGsieMHble (HepeaKko CnopHblie
TeopeTuyeckue BONpoOChl), TaK U BONPOCHI, TpebyloLme caMoCTOATENIbHOIO
n3yvyeHus, a Takxe bonee rnybokou npopadorkm.
Ha caMocTOoATeNbHYIO NOATOTOBKY K KOJIZIOKBUYMY CTYAEHTY oTBoAuTCcA 1-3 Hepenum.
MoaroroBka BKJlO4YaeT B ceb0a usyyeHue peKoMeHOAo0BaHHOM nuTepaTypbl U
cocTaBneHue KoHcnekTa. Konnoksmym nposoautbca nubo B popme
MHAMBMAyanbHOM Decepnbl npenopaBaTensa co CTyaeHTOM, nubo 6ecenbl B
Hebonbwux rpynnax (3-5 yenosek).
KpuTepumn oueHKU KOJIJIOKBUYMa

OueHkKa «5» - rnybokoe u npo4yHoe yCBOeHUe NporpaMMHOro Matepuana -
NnoJiHble, NocJsieaoBaTesibHble , F[PAMOTHbIE U JIOTMYEeCKU usJslaraeMble OTBeThbl Npu
BMOOU3MEHEHUM 3a4aHUA, - CBOO0AHO cnpaBasAoOWMecs C NOCTaBJIEHHbIMU
3apadYaMm, 3HaHUA MaTepuana, - NpaBuJibHO 0OOCHOBaHHbIE NPUHATHIE peLUueHus, -
BNlajeHue pasHOCTOPOHHUMU HAaBblKaMM U NPUEeMaMM BbINOJIHEHUSA NMPAKTUYECKUX
paborT.
OueHkKa «4» - 3HaHUe NPOorpaMMHOro MaTepuana - rpaMoTHoOe U3noxXxeHue, 6es
CyLw,eCTBeHHbIX HETOYHOCTEN B OTBETEe Ha BONPOC, - MpaBuibHOe NPpUMeHeHue
TeopeTuyeckux 3HaHUW - BNageHne Heo6xoAUMbIMM HaBbiKaMyU NPU BbINOJIHEHUMN
npaKkTU4Yeckux sapayd
OueHKa «3» - ycBOEHUe OCHOBHOIro Matepuasna - Npu oTBeTe AonyckKaloTcs
HETOYHOCTM - NPU OTBETE HeA0CTaTO4YHO NpaBuJibHbie (PpOPMYSIMPOBKMU - HApyLUEeHue
nocsienoBaTesSIbHOCTU B U3JIOXKEHUU NMPOrpaMMHOro Matepuana - 3aTpyaHeHus B
BbIMOJIHEHUMU NPaKTUYECKUX 3a8aHUNA
OueHKa «2» - He 3HaHue NPorpaMMHOro Matepuana, - NpM oTBeTe BO3HUKAIOT
OLUUOKM - 3aTPyAHEHUA NpU BbINOJIHEHUM NpPaKTUYecKux pabor.
7.4.3 MeToouuyeckue MaTepuvarsibl N0 NPUEeMy 3alLUT NPaKTUYECKUX 3aHATUN
1. O6y4aloLWmMNCca JoNycKaeTcs K BbIMOJIHEHUIO NPaKTUYECKUX 3aHATUMN TOJNIbKO
nocne noJsly4eHusa «aonycka» y npenopgasartens, obecnevuumBalowiero nposeaeHume
NPaKTUYeCKUX 3aHATUA.
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2. «[lonycK» 00y4YaloLWmnXCcA K BbINOJIHEHUIO NPAKTUYECKUX 3aHATUA BAET TOJNIbKO
npenogaBaTesib HA OCHOBaHUM onpoca obyyaloLwierocs, NyTéM onpeneneHus
CTeneHu NoaAroToBJIEHHOCTU OOyYalowLerocsa K BbiNOJIHEHUIO NPAKTUYECKUX 3aHATUR,
a TaK >Xe OTCYTCTBMIO Y CTYA,€HTa He BbINMOJIHEHHbIX NPeAbiAyLLUX NPaKTUYEeCKNX
3aHATUA.
3. Oby4yaowwmMinca, He NOJIYYUBLUUA «A,0NYCK», K BbIMNOJIHEHUIO NPaKTU4YeCKOoro
3aHATUA He ponycKaeTcs.
4. BbinoJsIHEHME NPAKTUYECKUX 3aHATUN CTYAEeHTaMM, He NOJIYYUBLUUMMU «A0NYCK>» U
NPONyCTUBLUUX NPAaKTUYECKMEe 3aHATUA NPOU3BOAUTLCA A0 BbINOJSIHEHUSA CleayloLen
NPaKTU4YEeCKOro 3aHATUA, BO BpeMA Ha3Ha4YeHHoe npenogaBaTesieM.
MopAapoK 3aWmUThl NPAKTUYECKUX 3aHATUN
1. Oby4yalowWwmncs, BbINOJIHUBLUUA NPpaKTUYeckoe 3aHATue, ohOpMUBLLUKA MO HeN
OTYeT, AOoNYyCKaeTCA K 3aliuTe NpakTU4ecKoro saHAaTUS.
2. 3awmTa NpaKTUYeCcKuX 3aHATUMA NPOBOAMUTCSA MO Mepe UX BbIMOJIHEHUA B Yachbl
3aHATUNA, OTBEAEHHDbIE Ha BbINOJIHEHUE NPAKTUYECKUX 3aHATUNA.
3. Onpoc obyyaloLuxXca npenoagasaTesieM NPOBOAUTCA B paMKaxX TeMbl
NPaKTU4YEeCKOro 3aHATUA.
7.4.4 MeToaMyeckue MaTepuvanbl N0 NpueMy 3aLUUT OTYETOB NO JlabopaTopHbIM
3aHATUAM
JlabopaTopHoOe 3aHATUE - 3TO OpraHusauMoHHasa popma obyyeHus,
pernaMeHTUpPOBaHHas No BpeMeHu (napa) u coctaBy (yyebHas rpynna, noarpynna),
uenb KOTOpPou - cchopMmupoBaTh NpocdeccuoHasibHbie YMEHUA U HaBbIKU B
nabopaTopHbIX YCJOBUAX C NOMOLLbLIO COBPEMEHHbIX TeXHU4YEeCKUX CPeCTB.
Llenb npoBepeHusa nabopaTopHbiX 3aHATUN - KOHKpeTU3aLuus TeopeTu4eckux
3HaHUMU, MOJIYYEHHbIX B NpoLecce JIeKLUH, NOBbILLEHUE NPOYHOCTU YCBOEHUSA U
3aKpenJjieHus u3y4yaeMbiX 3HaAaHUW U YMEHUHN.
DYHKLUAMU NTabOpaTOPHbIX 3aHATUN ABAIOTCA: 3aKpenJieHue TeopeTu4ecKmnx
3HaHUM Ha NpaKTUKe; yCBOeHUe YMeHUN uccnenoBartesibCKkon paboTsl; ycBoeHue
YMEHUN NpPaKTU4YeCKOM NMcuxosiormyeckon paborbl; npuMeHeHUe NCUXOoJIOrM4ecKmnx
TeopeTuyeCcKUX 3HaHUW ONA pelleHUs NpaKTUYecKux 3agaYy; caMonosHaHue
obyualowuxca u camopasBuTHe.
TunuyHble 3aaHUA: MHOUBUAYAJIbHbIE 3a4aHUA, TPYNNOBbIe 3aAaHuUA.
Mopapok npoBepeHus NabopaToOpHbIX 3aHATUMR:
BHeayAUTOPHaA caMoCToATe/NibHasA NOAroTOBKA K 3aHATUIO;
npoBepKa TeoOpeTU4eCcKon NoAroToOBJIEHHOCTU CTYAEHTOB;
MHCTPYKTUpPOBaHMe CTYAEHTOB;
BbIMOJIHEHME NPaKTUYECKUX 3afaHun, obcy>xaeHue uToros;
ocdopmMsieHne oTyeTa; OLEeHKa BbINOJIHEHHbIX 3a4aHUA U CTENEHU OBJIafeHUA
YMEHUAMM.
JlabopaTopHbie paboTbl HOCAT PENPOAYKTUBHBLIA XapaKTep (CTyaeHTbl NoJIb3yITCA
noapoOHbLIMM MHCTPYKUUAMU). MeTOAUKa NpoBeaeHUA NabopaToOpHOro 3aHATUA
BKJIlOYaeT B ceba Tpu 3Tana: NnoAroTroBKy K jlabopaTopHOMy 3aHATUIO, ero
npoBegeHue U NCUxosioruyeckun aHanus. Ha noprorosutTeNbLHOM 3Tane
npenopgaBaTesib FOTOBUT Ha Ka>kAo0M paboyeM MecTe MeToaMYecKue peKkoMeHaauum
no BceM 1abopaToOpHBLIM 3aHATUAM C NOAPOOHBLIM oNMcaHMeM Bcex TpeboBaHuM n
OEeACTBUMA CTypeHTOB. CTyAeHTaM BblfaeTcs 3a4aHue No usy4yeHuio Teopum no teme,
KoTopas bypet oTpabaTbiBaThbCcAa Ha NaGopaTOPHOM 3aHATUU. B KOHLe 3aHATUN BCA
pabota ochopMnseTca B yCTAaHOBJIEHHOM nopsake u opopMmaseTcs oT4yeT no
nabopaTtopHoMy 3aHATUIO. BbinonHeHHana ctypaeHTOM nabopatopHas pabora
oueHuBaeTca npenopasarteneM. Ha sakniouutesnbHOM 3Tane npenogaBaTe’sib
aHanu3upyeT npoBeaeHue 1abopaTopHOro 3aHATUA C NO3ULUMU ero 3(pPeKTUBHOCTH,
Aenaet BbIBOAbI.
7.4.5 MeToauyeckue MaTtepuanbl NpuM NnpueMe 3ayeTa

3auyeT - BUAO, MEponpusaTUA NPOMEXYTOYHOWU aTTecTaluuu, B pesynbTaTe
KOTOpOro oby4yarowiuin nosy4yaeT OUEeHKY B LUKaJse «3a4yeT» /[ «Hes3avyer».
And depeHunpoBaHHbIA 3a4eT - BUA, 3a4eTa, B pe3ysibTaTe KOTOporo odyyaloLwmncs
nosiyyaeT OueHKY B YeTbipexbasbHON WKasne («OTAUYHO», «XOPOoLUO>»,
«yD,OBJIETBOPUTEJIbHO», <KHEYA0BJIETBOPUTEJIbHO>»). 3a4eT MOXKXeT NPUHMMATbLCA KakK
B YCTHOM ¢hopMe (KoTOpasa npeanosaraet oTBeThl CTYAEHTOB Ha TeopeTuyeckue
BOMPOCHI), TaK U BbICTABJIATLCSA MO pe3yJsibTaTaM BbINOJIHEHUSA CTYyAEeHTaMu
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YCTaHOBJIEHHbIX NporpaMMon BuAOoB paboT. [lna pa3Hbix oby4yaowuxca yuebHon
rpynnbl MOryT ObiTb onpegesieHbl pa3Hble ¢popMbl CAA4YM 3a4eTa B 3aBUCUMOCTH OT
KadyecTBa ux paboTbl B cemecTpe (ax) nsayvyeHumsa aucumniuibl. Bonpochl K 3a4ery,
3apmaHuA, KOTOpbie O,0JKHbI BbINOJIHUTbL CTYAEeHThl B cemecTpe, (n hopmy ero
npoBeneHus) CTyAeHTbl NoJIy4aloT Ha NepBOM 3aHATUU NO AUCLUNJINHE B OAHHOM
ceMecTpe Mo pelleHMIo npenoaaBaTens.

Pe3yanaT 3a4yeTa KpuTepuu OUueHUBaHusA KOMI'IeTeHU,"ﬁ

He 3a4TeHOo CTyneHT He 3HaeT 3HayYuTeNbHOW YacTu nporpaMMHoOro Matepuana (MeHee 50 %
NPaBUIbHO BbIMOJIHEHHbIX 3a4aHui 0T obwero obbema paboTbl), 4OMNYCKAET CYLLECTBEHHbIE
OLIJI/I6KVI, HeyBepeHHO, C 6onbwnMn 3aTpyOHEHUAMN BbIMNOJIHAET NpakKTu4eckune pa60TbI, HeE)
MNOoATBEpPXXAAET OCBOEHME KOMMETEHLUWN, NPeayCMOTPEHHbIX MPOrpaMMon 3a4eTa.

BayTeHo CTyneHT noka3biBaeT 3HaHMsA TOJIbKO OCHOBHOrO MaTepualsia, HO He YCBOWJ ero neTanei,
nonyckaeT HeTOYHOCTW, HeAOCTaTOYHO rMpaBWibHble (OPMYSIMPOBKU, B LESIOM, He
NpPensTCTBYeT YCBOEHWIO MoOC/elylolero MporpaMMHOro MaTepuana, HapylleHus
NTOrMYeckoi MociefoBaTeNbHOCTY B M3JI0XKEHMM MPOrpaMMHOr0 MaTepuana, UCMbITbIBAET
BaTpyAHEHMA MpW  BbIMNOJIHEHUM nNpakTuyeckux paboT, noATBep)KAaeT OCBOEHMWE
KOMMeTeHUNA, NpefyCMOTPEHHbLIX MNPOrpaMMON 3ayeTa Ha MUHMMaAbHO [OMYCTMMOM
ypoBHe.

CTyneHT nokasbiBaeT TBepAO 3HaeT MaTepuaJsl, FPaMOTHO U MO CYLLEeCTBY U3faraeT ero, He
nonyckasi CyLleCcTBEeHHbIX HEeTOYHOCTEW B OTBETE Ha BOMPOC, MPaBW/IbHO MPUMEHSIET
TeopeTnyecKme MOJIOXKEHNS MPU PeLleHnn MNPaKTUYeCcKMX BOMPOCOB W 3ajady, BJafeeT
Heo6X0AUMbIMY HaBbIKaMy 1 MPYEMaMm X BbIMOJIHEHWS, [OMYCKasa HEKOTOPbIE HETOYHOCTY;
NEeMOHCTPUPYET  XOPOLUMA  ypOBEHb OCBOEHMS  MaTepuania, WHQOPMaLUOHHOW 1
KOMMYHUKaTUBHON Ky/bTypbl W B LEJOM MNOATBEP)XAAET OCBOEHMWE KOMMeTeHUUN,
NpeaycMOTPEeHHbIX MPOrpaMMon 3a4eTa.

CTyneHT rnyboko U TMpOYHO YCBOWJI MPOrpaMMHbIA  MaTepuas, uWcYeprbiBaloLLe,
nocnenoBaTeslbHO, YETKO U JIOTUYECKU CTPOMHO ero u3naraeT, YMeeT TeCHO YBA3blBaTh)
TeopUI0 C MPaKTUKOM, cBOBOAHO CrpaBfseTca C 3agavyamu, BOMPOCcamMn U APYyruMn BUAaMU
NPUMEHEHUs 3HaHWIA, NMPUYEM He 3aTPYAHSETCs C OTBETOM MpV BUAOM3MEHEHUUN 3aAaHUM,
MCronb3yeT B OTBETE MaTepuan MOHorpadruyeckon nutepaTypsbl, NpaBuSibHO 060CHOBLIBAET|
NPUHATOE pelleHue, BJlafeeT Pa3HOCTOPOHHUMMU HaBblKaMW W MpUemMaMy BbIMOJIHEHUS
NpakTUYeCKUX 3afiay, NOATBEPXAAET MOJSIHOe OCBOEHME KOMMEeTEHUUN, NpefyCcMOTPEHHbIX|
nporpaMMoi 3a4eTa.

7.4.6 MeToaM4yeckue MaTtepuvasnbl Npm npueMe 3K3aMeHa

3K3aMeH - BMA MeponpuATUA MNPOMEXYTOYHOW aTrecrauuum, B
pe3ynbTaTe KOTOpPOro obyvalowuinca nosiydyaer oueHKy B YyeTbipexbanbHom
wKane («oTnANYHO», «XopoLio», «yAOBJIETBOPUTEJILHO>,
«HeynoBJieTBOpUTEeNIbHO>»). MpoBoanTCca no rpaduky. Bonpocskl K 3k3aMeHy (m
cdhopMy ero nposBepeHus) CTyAEHTbl NOJYHAlOT B TeYeHMe NnepBOoM Hepenm
HaYasa U3y4YyeHus AUCLUNJIMHBbI. DK3aMeH MOXXeT NPoBOAUTLCA B YCTHOU UM
nucbMeHHon ¢dopme. Ha noarotoBKky K yCTHOMY OTBeTYy CTyHOEeHTy Aaetcs
40-60 MMHYT B 3aBUCMMOCTU OT 06beMa Ouneta. Ha noaroTtoBky oreeta npu
cpaye 3K3aMeHa B NUCbMeHHoMW cbopMe - He MeHee 120 MUHYT.

KputepusMmu pAans BbiCTaBJIEHUA OLEHOK HABJAIOTCA chepylouwue
XapaKTepPUCTUKM 3HAHUW: «OTJINYHO» CTAaBUTCA CTyAeHTaM, NMPOABJAAIOLLAM
BbICOKMA YypoBeHb C(OPMMPOBAHHOCTU BCeX Ka4YeCTB B MU3Yy4YeHUM
OUCUMNJIMHBI, BJlagelowuM BCeMM BMaaMum 3HaHun. B oTBeTax cTymeHTOB
OOJDKHO MNPOABAATLCA HE TOJIbKO YeTKoe 3HaHue MaTepuana, yMeHue
onepupoBaTb (PaKTaMuM, HO U CaMOCTOATEJNIbHOCTb CYXAEHUHWU, YMeHue
apryMeHTUpoBaTbh MX. Tak>Xe nNpu aHanuse CcUuTyauuu CTYAEeHT [0JKeH
NPoOABNIATL YMEHUEe noaxoauTb C OOLMX NO3ULMK, BUAETb B KOHKPETHbIX
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cMTyauusax Beayliue XapaKTepUCTUKMU, MPOABJIEHME B HMUX Te€X WJIM MHbIX
TEeHAEHLUUA.

OueHKa «XOpOoLlUOo» BbICTAaBASETCA CTyAeHTaM, 3HaHUA KOTOPbIX
XapaKTepu3yloTCad TaKuMMU KadyecTBaMM, KaK <«MNOJIHOTa», «rnybuHa»,
«CUCTEMHOCTb>», HO OHU, KaK NMpPaBuUJIo, UCNbITLIBAIOT 3aTPYAHEHUA NPOABNATb
CBOM 3HaHuMA B 000OWLeHHOW U KOHKpeTHOW ¢opMe, B CBEpPHYTOM M
pa3BepHyTOM ¢dopMax, npu U3MeHeHUM npobnembl unu ¢GOpPMyNUPOBKHU
BOMPOCAa OHU HE MOryT BbICTPOUTb U3BECTHble UM 3HAHUA NOA HOBbIM YrJIOM
3peHus. lna BaHHOW KaTeropmm CTy,eHTOB XapaKTepHO YMeHUe Ha BbICOKOM
YPOBHE BOCNPOU3BECTU MU3BECTHbie MM MO suTepaTtype 3HaHUA M ONbIT U
HaobopoT HeyMeHue 060CHOBaTb BbiICKa3blBa€Mble UMU CY)KAEHUA.

OueHKa «yaoBJIeTBOPUTEJIbHO» CTAaBUTCA, Korpa 3HaHUA CTyaeHTa
OrpaHU4YMBaIOTCA NMOBEPXHOCTHbIM M3JZIOXXeHueM cdakKTuyeckoro martepuana,
NnoYepnHyToro us yyebHuka, B oTBeTe NpakTU4eCcKu OTCyTCTByeT obpawieHue
K TEPMUHOJIOTMM, Y TaKUX CTYAEHTOB OTCYTCTByeT rnybuHa um CUCTEMHOCTb
3HAHUW, OHM MUCNbLITLIBAIOT 3aTPYAHEHUA NMPU U3JI0KEHUMM obmx npobnem,
MMM He YCBOEHbl BeAyliue XapaKTepuCcTUKM U TEeHOAEeHUUM pasBUTUSA
TaMOXXEeHHOM CTaTUCTUKU, UX He XapaKTepusyeT LUMpOTa Kpyrosopa B
no3HaHUM Npo6sieM TaMO>XKeHHOW CTaTUCTUKM B LLeJIOM.

«HeynoBneTBOpuUTENIbHO>» BbICTaBJIAETCA B CJlyyae, €CJ/Iu CTYAEHThI
npv oTBeTe Mo NOBOAY aHa/iu3a NpobneMm AUCLUNAUHBI NOAXOAAT C OLITOBbIX
NO3UL MM, MOXKHO KOHCTaTUpPOBaTh, YTO U3yYeHUe Kypca TaKUMU CTyAeHTaMm
He MPUMBHECJI0 HUYEero HOBOro B CTAaHOBJIEHME UX KaK CNeuuasiucToB.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

®dusnka, Y. 1, MexaHuka. MonekynspHasa pusnka.
JNeKTpoAMHaAMUKa [DNeKTPOHHbIN pecypc] : KpaTKuim Kypc
NeKunn no ancumniamHe ansa scex gopm obyveHns ona
obyyaloLWwmxcs TeXHNYECKUX cneymanbHocTen / M-Bo
obpasoBaHuUA 1 Haykn PO, dun. ®re0Y BO Mankon. roc.
TeXHoJ1. YH-T B noc. A6noHosckoM, Kadh. TpaHCn. npoueccos
n TexHocdep. 6esonacHocTH ; [cocTaBuTeNb B.A.
XpucoHngul. - d6noHosckui : b.u., 2020. - 154 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054156&DOK=0
A25BC&BASE=0007AA

dusmka, Y. 2, MarHeTnsm. KonebaHums n BonHbl. ONTuka.
KBaHTOBasa umsnka. Pusunka agpa [D1eKTpoHHbIN pecypc] :
KpaTKNM KypC NeKuuin No aucumnniamnHe gns scex opm
obyyeHuns ons obyvaroLwmMxca TEXHUYECKMX CneunanbHOCTeNn
/ M-Bo obpa3oBaHus U Haykn PO, dun. ®re0Y BO Marikon.
roc. TeXHOJ. YH-T B noc. 461oHoBckoM, Kadh. TpaHcnm.
rnpoueccos n TexHocdep. 6ezonacHocTn ; [cocTaBuTenb B.A.
XpucoHngul. - A6noHoBckui : 6.u., 2020. - 235 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054158&DOK=
0A25BE&BASE=0007AA

dusnka [DNeKTPOHHbIN pecypc] : MeToanYecKkmne yKasaHums
Nno NPoBeAEHMUI0 NPaKTUYECKNX 3aHATUN N0 AUCLUNIINHE ANA
CTYAEHTOB BCceX hOPM 0OyHEHNA TEXHNYECKUX
cneunanbHocTeln / M-Bo HayKu 1 BbiCW. obpa3oBaHus PO,
dun. ®rbOY BO Markon. roc. TEXHOJ. YH-T B Mnoc.
A6noHoBCcKOM, Kadh. TpaHCM. NpoLeccoB 1 TexHocdep.
6e3onacHocTu ; [cocTaBnTenb B.A. XpucoHungul. -
A6noHoBCcKMA : b.n., 2020. - 130 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100054157&DOK=0
A25BA&BASE=0007AA

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

KaTbambeToBa, M.A. (Mankonckuii rocyapCcTBeHHbIN
TEXHOJIOrNYEeCKNIA YHUBEPCUTET). DU3NYeCKne OCHOBBI
MexaHUKK : yiebHo-meToamnyeckoe nocobue / [M.A.
KatbambeToBal ; MmHobpHayku PO, ®rE0Y BO Mawnkon. roc.
TexHos. yH-T, Kagh. BbICL. MAaTEMaTUKN U CUCTEM. aHasn3a. -
Mankon : MarapuH O.'., 2019. - 104 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[oCTyna: AN 3aperncTpupoBaHHbIX NONb30BaTeNEN. -
Mpwun.: c. 98-102

http://lib.mkgtu.ru:8002/libdata.php?id=2100047761&DOK=0
7B8CB&BASE=0007AA

SnemMeHTbl KBaHTOBOW (OM3MKN aTOMOB 1 MOJIeKY : y4ebHoe
nocobue / MuHobpHayku P®, ®Irb0Y BIMO Mawnkon. roc.
TEeXHOJI. YH-T, Kad. Xumun, pusnkn n pusnko-xmmMm-.
MeTodoB nccned. ; [coct. M.A. KatbambeToBal. - Malikon :
MarapwuH O.I'., 2015. - 36 c. - 96 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
JocTyna: Ansa 3aperncTpmpoBaHHbIX Nojb3oBaTesen

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
4A1FA&BASE=000530

NabopaTOpHbIN NPAKTUKYM MO KYpCy (U3NKN C
KOMMbIOTEPHBIMU MOAENSAMUN (MexaHnKa, MoJIeKyispHas
dur3nKa n TepMoanHaMmMKa) @ ANA CTYAEHTOB yyYpexAeHUn
BbICLLUEro npogeccnoHanbHoro obpasoBaHms, obyyatowmxcs
Nno TEXHWYECKUM HanpaBJ/ieHNSM NOAr0TOBKN / MMHOBPHayKu
P®, ®Ir'bOY BMO Mawkon. roc. TexHon. yH-T, Kad. xumuum,
HU3NKM U PU3NKO-XMMUY. METOLOB uccned. ; [coct. A.b.
CuioxoBal. - Mankon : MarapuH O.I"., 2015. - 56 c. - 9b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100024550.
- Pexxum poctyna: 6e3 pernctpaunu. - bubnwnorp.: c. 54 (3
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100024550&D0OK=0
4A1EE&BASE=0007AA

dusmka. KomneoTepHoe MogennposaHmne n
BbIYMCNNTENbHbIA 3KCNepUMeHT B labopaTOpHOM
npakTukyme : yyebHoe nocobue / M-BO HayKun 1 BbICLL.
obpasoBaHusa PP, ®rb0OY BO Markon. roc. TEXHOJ. YH-T,
Kad. maTtemaTnkn, punsmkm n cuctem. aHanmsa ; [cocT. O.B.
CuioxoBal. - Mankon : Ky4yepeHko B.O., 2019. - 169 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100047755.
- Pexxnum pocTyna: N8 aBTOPM3NPOBaHHbLIX NOMb30BaTeNnen. -

http://lib.mkgtu.ru:8002/libdata.php?id=2100047755&DOK=0
7B8CF&BASE=000530
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HasBaHue CcblsIKa

Bubnnorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

MeToanyeckme ykasaHusa K BbIMOJHEHUIO KOHTPOJIbHON http://lib.mkgtu.ru:8002/libdata.php?id=2100024548&D0OK=0
paboTbl N0 pu3uKe : ANA CTYAEHTOB TEXHUYECKMX 4A1F6&BASE=0007AA

HamnpaBJ/ieHUI NOAroToBKY (KBanudukaums "6akanasp")
3a04Horo otaeneHuns / MuHobpHayku P®, ®re0y BMO
Mankon. roc. TexHon. YH-T, Kad. xumnu, unsmnkn n ounsmnko-
XUMUY. MeToaoB nccnen. ; [coct.: A.6. CutoxoBa, M.A.
KaTtbambeToBal. - Marikon : MarapuH O.I"., 2015. - 100 c. - 3b
HB MI'TY. - Pexxkum poctyna: 6e3 perncrtpauun. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024548. - MNMpwun.: .
92-97. - bubnuorp.: c. 98-99 (15 Ha3B.)

6) KatbambeToBa, M.A. (Mankoncknin rocyjapCTBEHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+041
TEXHOJIOrNYEeCKU YHUBEPCUTET). DIeKTPUYECTBO 1 548

3/1eKTpoMarHeTunsm : yyebHoe nocobue / M.A. KatbambeToBa
; MuHobpHaykun P®, ®IrbOY BMO Mawnkon. roc. TeXHON. YH-T,
Ka. xumnum, puUsmku u pusnko-xmm. MeTonoB nccnen. -
Mamkon : MarapuH O.I'., 2014. - 64 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
00CTyna: 4S5 3aperucTpupoBaHHbIX NoJib3oBaTesien

KatbambeToBa, M.A. (MaiKoNCcKnin rocy apCTBEHHbIN http://lib.mkgtu.ru:8002/libdata.php?id=2100029223&D0OK=0
TexHoNorn4yeckmun yHmeepcuteT). OnTuka. KBaHTOBas 41549&BASE=000530

npupoaa nsnyyeHus : yyebHoe nocobue / M.A.
KatbambeToBa ; MnHobpHayku PO, ®rE0Y BMO Mankon. roc.
TEexXHOJ1. YH-T, Kad. Xxumun, pusnkn n pu3nko-xmm. MeTon0B
mnccnen. - Mamkon : Marapun O.'., 2014. - 50 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pe)xum pocTyna: ons 3aperncTpmpoBaHHbIX NOJb30BaTeNEN

KaTtbambeToBa, M.A. (Malikonckuii rocy4apCcTBEHHbIN http://lib.mkgtu.ru:8002/libdata.php?id=2100047761&DOK=0
TEXHOJIOrNYecKknin yHmsepcuTeT). Pusnveckne oCHoBbI 7B8CB&BASE=0007AA

MeXaHUKW : y4yebHo-meToamnveckoe nocobume / [M.A.
KaTtbambeTosa] ; MuHobpHaykum P®, ®r60Y BO Mawikon. roc.
TexHos. yH-T, Kad. BbICLI. MaTEMaTUKN U CUCTEM. aHasn3a. -
Mawkon : MarapuH O.I'., 2019. - 104 c. - 3b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[ocTyna: Ansa 3aperncTpmpoBaHHbIX NoNb30BaTeNen. -
Mpun.: c. 98-102

DneMeHTbl KBaHTOBOW (YU3MKN aTOMOB 1 MoJieky : y4ebHoe | http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
nocobue / MuHobpHayku P®, ®Ir60Y BIMO Mawnkon. roc. 4A1FA&BASE=000530

TEexXHOJ1. YH-T, Kad. Xxumuu, usnkn n pusnko-xmmMm-.
MeTOA0B nUccned. ; [cocT. M.A. KatbambeTosa]. - Malikon :
MarapwuH O.I'., 2015. - 36 c. - 56 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
00CTyna: 4S5 3aperucTpupoBaHHbIX NoJib3oBaTesien

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

1) Znanium.com. ba3oBas KONNEKLUUS : 3/IEKTPOHHO-6MbnnoTevyHas cuctema : cant / 000 "HayyHo-
n3gartenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsA: 06.06.2019). - Pexxmum gocTtyna: 4Jia 3aperucTpup. nosib3oBaTtesien. - TeKCT:
9NeKTPOHHbIN. PoHA DBC hopMmpyeTcs C y4eTOM BCex uameHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, yyebHble nocobus, YMK, moHorpacumn, astopedepaTsl, Auccepraunm,
3HUMKIONEeAnn, CI0Bapu U CNpaBoOYHUKN, 3aKOHO4ATEJ/IbHO-HOPMaTUBHbIE JOKYMEHThI,
creuvanbHble Nepuoanyeckne U3faHusa u n3faHus, BoillyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ 2) eLIBRARY.RU. : Hay4YHasa anekKTpoHHasa 6ubnmnoTteka : cant. - MockBa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: gnsa sapernctpup.
nosib3oBaTesiein. - TEKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina cozgaHa B 1999 rogy no
nHnuumnaTuee Poccumnckoro poHaa pyHAaMeHTa bHbIX UCCIeA0BaHW Ana obecneyeHns poCCUNCKUM
YY€HbIM 3/1IEKTPOHHOIr0 A0CTYyNa K BeAyLWmM MHOCTPaHHbIM Hay4YHbIM nsgaHuam. C 2005 roga
eLIBRARY.RU Ha4ana paboTy C pyccKos3bl4HbIMU NyBAMKALMSAMN N HblHE ABASETCS BeayLen
3/1eKTPOHHON 6MBANOTEKON Hay4YHOW NEPUOONKN Ha PYCCKOM A3blKe B MUPE.
https://elibrary.ru/defaultx.asp 3) CYBERLENINKA : Hay4Hasa 351ekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nofib3oBaTesie. - TeKCT: 3NeKTPOHHLIN. KnbepJleHnHka - 3To Hay4YHas 3/1eKTpoHHas bubnunoTteka,
NOCTPOEHHAsA Ha NapaAurmMe OTKpbITOM Hayku (Open Science), OCHOBHbIMW 3af4a4aMu KOTOPOW
ABMASETCA MONYNApU3aLmna HayKn U Hay4YHON AeaTeNbHOCTN, 06 EeCTBEHHbIN KOHTPOJIb KavyecTBa
Hay4HbIX NyBANKaunn, pa3BuTne MEXANCLUUNINHAPHbLIX NCCef0BaHNN, COBPEMEHHOIO MHCTUTYTa

=
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Hay4YHOW peLeH3umn, NoBbILEHNE LUTUPYEMOCTN POCCUACKON HAayKN N MOCTPOEHME MHMPACTPYKTYpPbI
3HaHun. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

9.1 OcHOBHbIe cBepeHuss 06 usyvaemMom Kypce
®dopMbl NpoBeAEHUS 3aHATU
O4Hasa cbopma 0bydeHuns: Jlekumm - 51 vaca, nabopaTopHbie 3aHATUA - 17 YacoB, NpaKTM4eckne 3aHaTna - 34 vaca.
3ao4Hasa gopmMa o0byyeHus: Jlekuum - 6 4acos, NabopaTopHble 3aHATUSA - 2 HYACOB, NMPaKTUYeCcKMe 3aHATUA - 6 YaCOoB.
O4Ho-3a04Hasa popma obyyveHus: Jlekuun - 28 4acos, nabopaTopHble 3aHATUSA - 16 YacoB, NpaKTUYecKMe 3aHATUA - 32 Yaca.
®DopMbl KOHTPO/151

[onyckoM K caadve 3a4eTa 1 dK3aMeHa SABNAETCHA BbINOJIHEHME BCEX NPEeAYyCMOTPEHHbIX Y4ebHbIM N1aHOM NPaKTUYECKNX 1
nabopaTopHbIX paborT.
MpoMeXXyTOYHbIN KOHTPOJIb - 3a4€eT, SK3aMeH.
9.2 MopAnoOK N3yYyeHus AUCLUNIINHBLI
(MocnepnoBatesibHOCTb AEUCTBUV CTYAEHTA MPU N3y4eHUn ANCLNMINHbBI)
Ona ctyneHTOB O4HOM POpPMbI OOyYeHus
Y4ebHbI nAaH AUCUMNINHBLI MpefyCMaTpMBaeT NPoBeAeHNe IEKLMOHHBIX, MPakTUYeckux 3aHATUN. MaTepuan pa3buT Ha TeMbl, KaXablA U3
KOTOpPbIX BKJIOYAET JIEKLMOHHbI MaTepuas, npakTuieckmne 3aHATnA n nabopaTopHbie paboThbl, a TakXXe nepedvyeHb TeM npefHa3HavYeHHbIX
0N CAaMOCTOSATE/IbHOrO U3y4eHus.
Mocne KaXxAoro NeKLUNOHHOI0 3aHATUSA CTYAEHT AO0J/IKEH MPOCMOTPETb 3aKOHCMEKTUPOBaHHbLIA MaTepuras, C MOMOLLLIO y4ebHo nnuTepaTyphl,
peKOMeHA0BaHHbIX UCTOYHMKOB ceTn MIHTepHeT pa3obpaTb MOMEHThI, OCTaBLUMECS HEMOHATHbLIMW, OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI,
NPUBOAMMbIE B KOHLLE Ka)XO0W TeMbl. B cny4yae ecnm Ha Kakue-To BOMNPOChl HAWTW OTBET He yAasloCk, CTYAEHT A0JIXKeH obpaTuThCa Ha
cnenyloueM 3aHATUM 3a pa3biaACHEHMAMUN K NpenofaBaTesto.
MpakTnyeckne 3aHATUA NpefHa3HavYeHbl 019 3aKpenjeHna TeopeTUYeCKoro Mmatepumana, noay4yeHnsa NpakTM4eCKnX HaBbIKOB,
hopMUpoOBaHNSA OTAENbHbLIX KOMAETeHUNI. [epen 3aHATMEM CTYAEHT O0JIXKEH NOBTOPUTbL OTHOCALWMNCA K YKa3aHHOW npenojaBaTesieM TemMe
MaTepuan. Bo BpeM4Aa npoeeneHmsa npakKTn4eCckKoro 3aHATNA CTyaeHT 0O0J1KeEH BbINMOJIHWTL BCe 3adaHNA. Mo nToram BbINOJIHEHHON pa60TbI
HeobxoAnUMO NpeAcTaBUTb pe3ysbTaThl NPenofaBaTesilo, OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI, MPUBOANMbBbIE B METOANYECKNX YKa3aHMAX K
BbIMOJIHEHUIO MPaKTUYECKNX 3aHATUIA 1 nabopaTopHbIX paboT.
[na noNHOLEHHOro 0CBOEHUS TeM, BbIHECEHHbIX Ha CaMOCTOATesIbHOe n3yyeHne HeobxoAMMOo MoJIb30BaTbCA INTEPATYPO MMEIOLLENCS B
bnbnmnoteke N pekoMeHao0BaHHOW NpernoaaBaTenem, AOCTYMHbIMU NCTOYHUKAMWN 3/IEKTPOHHON BrubanoTeyHonm cuctembl U cetn MHTepHeT. B
paboyein nporpaMmme No AUCLUMNINHE NMPUBOAUTCA NepeyeHb BCexX n3yYyaeMbiX TeM, MpakTUYeckux paboT, a TakKe OCHOBHas,
JOonosIHUTEeNIbHas nuTepaTypa, CCbIIKU HA UCTOYHUKN U3 31IeKTPOHHOW BrnubnnoteyHom cuctemsl n cetn IHTepHeT. B ciiyyYae ecnn Kakmne-to
BOMPOCHI OCTAOTCHA HEACHBIMUK BO BPEMS ayAUTOPHBIX 3aHATUA NN KOHCYbTauuin, Heobxoammo obpaTnTbCA K NpenogaBaTento.
MpoMeXyTOUYHbIN KOHTPOJIb - 3a4eT - MPOBOAUTCHA O4YHO, B YCTHON popmMe. Ha NoAroTOBKY K OTBETY CTYAEHTY OTBOAMTCS He MeHee 30 MUH.
Mo xoay oTBeTa CTyAeHTa Ha 3ajaHHble NpenojaBaTesieM NpeaBapuUTesibHO BOMNPOChl U3 MepeyHs, npenofaBaTelb UMeeT NpaBo 3aaBaTb
OOMNOSIHUTENbHbLIE BOMPOCHI B YCTHON hopMe.
MpoMeXXyTOYHbIN KOHTPOJIb - 3K3aMeH - MPOBOAUTCS O4YHO, B YCTHOW hopMe no bunetam yTBEPKAEHHbLIM Ha 3acefaHnn Kadenpsl. Ha
noAroToBKY K OTBETY CTYAEHTY OTBOANTCA HE MeHee 40 muH. Mo XoAy OTBETa CTyAeHTa npenogaBaTteslb MeeT NpaBo 3a4aBaTb
OOMNoJSIHUTESIbHbIE BOMNPOCHI B YCTHOW hopme.
ONna cTyaeHTOB 3a04YHOM U O4YHO-3a04HOU (hopM OOyUYeHun
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AyONTOPHbIE 3aHATUA COCTOAT U3 JIEKUUIA, MPaKTUYECKMX 3aHATUI 1 NabopaTopHbIX paboT B Nepmnod yCTaHOBOYHOW N SK3aMeHaLMOHHON
ceccun.

B nepuop yCTaHOBOYHOWM CECCUN CTYAEHThLI 3HAKOMATCH TakXXe C NePeYHEM N3YyYaeMbIX TeM, BbIMNOJIHAEMbIX MPAKTUYECKNX 3aHATUN 1
nabopaTopHbIX paboT, KOHTPOJIbHbLIX BOMNPOCOB, NMpaBWJlaMn BbIMOJHEHNSA 3a4aHWA, pacnnCcaHNEM KOHCY/IbTaL WA,

B nepuopg mexxay yCTaHOBOYHOW N 3K3aMeHaLUMOHHOM CeCCUAMUN CTYAEHT 3HAKOMUTCA C BbIHECEHHBIMM Ha CaMOCTOSITE/IbHOE U3yYeHune
Temamun. B ciydyae BO3HMKHOBEHUS BOMPOCOB CTYAEHT MOXXeT 06paTUTbCA K NpenofaBaTesio JIMYHO UK MO 3NeKTPOHHOM no4Te. B
3K3aMeHaLUNOHHYI0 CeCcCuto CTYAEHT NpeacTaBaseT pe3y/ibTaTbl MPOBEAEHNA NPAKTUYECKUX 3aHATUA 1 BbINOJHeHNS nabopaTopHbIX paboT,
oTBeYaeT Ha BOMPOCHI NpenofaBaTensa No HUM.

MpoMe)XyTOYHbIN KOHTPOJIb — 3a4eT - MPOBOAUTCHA O4HO, B YCTHOM (popMe. Ha NoAroToBKY K OTBETY CTYAEHTY OTBOAMTCS He MeHee 30 MUH.
Mo xoOy oTBeTa CTyAEHTa Ha 3afaHHble NpenoaaBaTesieM NpeaBapuTebHO BONPOChHI U3 NepeydHs, NpenogaBaTeslb MMeeT NpaBo 3aaBaTb
OONONIHNUTENbHbIE BONPOCHI B YCTHOW dhopMe.

MpoMe)XyTOYHbIN KOHTPOJIb — 3K3aMeH - MPOBOAMNTCS 04HO, B YCTHOM popMe. Ha NoAroToBKy K OTBETY CTYAEHTY OTBOAUTCSA He MeHee 40
MUH. Mo xoay oTBeTa CTyAeHTa npenojaBaTeslb UMEET NPaBo 3af4aBaTb AOMOJIHNTE bHbIE BOMPOCHI B YCTHOW chopMe.

9.3 PekoMeHaaL UM MO UCNOJZIb3OBaAaHUIO MaTepUasZioB ANCLUNJIUHDI

MNepen M3yvyeHNeM ANCLUMIVHBI CTYOEHT AOJ/DKEH 03HAKOMUTLCA € paboyen nporpaMMoin, rae npmBeaeHa Bcs Heobxoammas nHhopmMaums o
CTPYKTYpPE Kypca, NepevyeHb TeM, IMTEPaTypbl, MHbIX MICTOYHUKOB HEOBXOOMMON MHOPMaLNK, YKa3aHbl (hOPMUPYEMbIE KOMMETEHL NN,
TpeboBaHNA K OCBOEHWIO ANCLUMIMHBI, BOMNPOCHI K 3a4eTy, a Tak)Xe AaHHble MeToANYeCcKNe yKasaHns rno n3y4eHuio ouCLUMnInHbI.
MWHUMaNbHO HEOBX0AMMbIN TEOPETUYECKNI MaTepmaa NpMBedeH B KOHCNEKTe nekunn. CTyaeHTy peKoOMeHAYeTCS Nocae Ka)kgoro
JIEKLUMOHHOI0 3aHATUA 0bpallaTbCa K KOHCNEKTY JIEKLNI, YTO NO3BOJIAET Jlydlle 3aKpenuTb U3yYeHHbIN MaTepunaln. MNMepen KakabiM
MPaKTUYEeCKMM 3aHATMEM 1 nabopaTopHOM paboTon NO COOTBETCTBYIOLWLMM METOANYECKNM YKa3aHUAM He06X04MMO 03HAKOMUTBLCA C
coaep>XaHMeM 1 NMopsiAKOM BbIMOSIHEHUSA MAAHMPYEMON K BbIMOSAHEHUIO PaboThbl, MOJIb3YACb KOHCMEKTOM JIEKLUA N PEKOMEHAYEMON
MTepaTypor NOBTOPUTb OTHOCALLMIACA K TeMe paboThl TeopeTUYeCKNin MaTepuan.

9.4 PekoMeHpauum no pabore c OCHOBHOM U PEKOMEHA,0BaHHOWU NIMTepaTypon

B pabouen nporpaMme CooepXUTCA NEPEYEHb BCEX N3YYAEMbIX B paMKax AaHHOro Kypca TeM, NPakKTUYEeCKUX 3aHATUN U nabopaTopHbIX
paboT N peKoMeHAO0BaHHbLIX MPU UX N3YYEHUN NCTOYHNKOB. HE0BX0AMMO NMOMHUTBL, YTO B KOHCMEKTE JIEKLNN COOEPKUTCH TONbKO
MUHNMaJIbHO HEOBXOANMBIN TEOPETUYECKUIA MaTepua, NPM CaMOCTOATENIbHOM N3YYEHUN TEM, NOArOTOBKE K MPaKTUYECKUM 3aHATUSAM U
MPOMEXXYTOYHOMY KOHTPOJII0 HEOOXOAMMO MOJIb30BaTbCS PEKOMEHAO0BAHHOW KaK OCHOBHOW U AOMOJHUTESNILHOW NUTEepaTypon, Tak 1
NCTOYHMKaMUN SNEKTPOHHbIX BUBINOTEYHbIX CUCTEM U ceTU NHTepHeT.

JintepaTypa, pekoMeHOyeMas B Ka4eCTBe OCHOBHOWN, Hanbosiee MosHO oTparkaeT coAep>kaHne OaHHOro Kypca, No3ToOMYy NMpu NoAroToBke
Heobxo4MMO NpenMyLLLECTBEHHO MOJ/1b30BaTbCA €10, HO OTAE/IbHbIE U3 pacCMaTPUBAEMbIX BOMPOCOB Jly4ylle OCBELLEeHbl B CreLnanbHbIX
NCTOYHMKAX, KOTOpble NPMBOOATCA B CNUCKE AOMNOJIHUTENbHON NUTepaTypbl. Tak)Xe Tyda OTHECEeHbl NCTOYHUKN, coaepxalme HeobxoonMblin
CMpaBOYHbLIN MaTepuas, Aatowme peTpoCneKTUBHbIN 0630p pacCMaTpMBaEMbIX TeM, HeobxoanMble NpY NOAFOTOBKE AOKa40B.

9.5 PekoMmeHpauuu no paborte ¢ TeCTOBOW CUCTEMOM

MpoMe)XKyTO4YHOEe TECTUPOBAHME SABNAETCA O4HNM U3 BUAOB KOHTPOSSA 3HAaHMUN CTYOEHTOB, MO3BONAIOWMNM NpenogaBaTesNio BbICTaBUTb OLEHKY
B BEAOMOCTb y4eTa ycrneBaeMocTu. [penogaBaTesnb MMEET NMpaBo NMPOBOANTbL AOMOJHUTENbHbIE Online MeponpuUsATNSA NO BbISBJIEHUIO
OOCTUMXKEHWUI CTyAeHTa Ana 060CHOBAHHOMO BbICTABJIEHUS OLLEHKMN.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

MpaBo ncnosib3oBaHusA MO "BupTyanbHas nabopatopusa" "dnekTpoTexHuka" KoHTpakT Ne0376100002720000032

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHui ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3N1eKTPOHHONW 6BINoTeKoN Hay4HO NepPNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoreka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbIA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSETCS
nonynspusaums HaykKn n Hay4YHo AeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauumia, passmtue
MEXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM AOCTYN) K CNefyiowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, yvebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHTbI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTBamm By308B. http://znanium.com/catalog/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperncTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIA. MnaTdopma eLIBRARY.RU 6bina cospaHa B
1999 roay no nHnumaTmee Poccninckoro oHaa pyHOAaMeHTallbHbIX NCCenoBaHui onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN N HbIHE ABNAETCA BeAyLLeN 3/IEKTPOHHON 6nbanoTekon Hay4HOW NepnoanKn Ha pycckoMm
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: ANs 3aperucTpup. nosb3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHas
6rnbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
nonynspm3aums Haykm n Hay4YHom AeATeIbHOCTU, 06LLeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NMHCTUTYTa Hay4YHON peLeH3Umn, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKW 1 MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopus pusnkn (®_konnesx-
B-103) 385140, Pecnybnuka Anbires,
TaxTaMykKanckuinm pamoH, nrr.
A6noHoBckun, yn. Ceasum, nom Ne 11,
Y4ebHbI KOprnycC Koaneaxa

NabopaTopusa punsukm (B-103):
y4yebHble CTOMbI M NOCafl0YHblE MecTa
no Koan4ecTBy 0by4aloLwmxca; AOCKa;
MyNbTUMegnnHoe obopynoBaHune
(HoyTOYyK, NpoeKTop, 3KpaH); Habopsbl
nabopaTopHble «MexaHuka»; Habopbl
nabopaTopHble «Tennosble ABIEHNSA»;
Habopbl NabopaTopHble
«INeKTpuyecTBo»; Habopsbl
nabopaTopHble «ONTMKa»; Habopbl AnA
npoBeAeHns NpakTukyMa
«9NeKTpogMHaMnKa»; amnepmeTpbl
nabopaTopHble; BONbLTMETPbI
nabopaTopHbIe; BECbl TEXHUYECKNE C
pa3HoBeCaMu; AMHaMOMETpbI
nabopaTtopHble 5H (nnaHweTHbIE);
BbiNpAMUTENb B-24 (y4ebHblin);
NCTOYHUKN NOCTOSHHOIO 1
rnepemMeHHoro Toka (4 B, 2 A);
TEPMOMETP PTYTHbIN; Habop
apeoMeTpoB; ocuunorpad;
NCUXPOMETP; KaMepTOH Ha
PE30HMPYIOLLEM ALLUKE C MOJIOTOYKOM;
ApoccesibHble KaTyLKN; MaHOMEeTP
OEeMOHCTPaLMOHHbIN; MoAeNb
3/IeKTPUYECKOro ABUraTens; NopTpPeThl
BblAatoWwmxcs pnsnkos; Tabauua
«MexpyHapoaHas cucteMa eanHuL,
(CW)»; Tabnunua «lWkana
3/1IeKTPOMAarHUTHbIX BOJIH»; Y4e6HbIN
nabopaTopHbI CTeHA «DNeKTpuyeckne
1N MarHUTHbIE LLenu, OCHOBbI
3/IEKTPOHUKMN, /IEKTPNYECKME MaLLMNHbI
M NpMBOA» NCNOJIHEHNE CTEeHA0BOE
KoMnbloTepHoe (1 wT.).

7-Zip CBoboaHasa nuueH3snsAdobe
Reader DC CBoboaHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO 02260-018-0000106-48095paso
ncnonb3osaHusa MO "BupTyanbHas
nabopaTtopusa" "InekTpoTexHnka"
KoHTpakT Ne0376100002720000032

YyebHas ayanTopums ons npoBeneHus
3aHATUN NeKunoHHoro Tuna (®_agMuH-
A-101) 385140, Pecnybnuka Anbires,
TaxTaMykKanckuim pamoH, nrr.
A6noHoBckun, yn. Ceasum, nom Ne 11,
ALMUHNCTPaTUBHOE 3JaHMe

paboyee mecTo NpenogasaTens;
yyebHaa mebenb Ha 60 NocagoYHbIX
MeCT, [OCKa, My/IbTUMeAMIAHOe
obopypnoBaHuMe (NpoeKTop, 3KpaH)

7-Zip CBobonHasa nuueH3snsAdobe
Reader DC CsoboaHas
nuueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO 02260-018-0000106-48095paBo
ncnosnb3oBaHna MO "BupTyanbHas
nabopaTtopusa" "InekTpoTexHnka"
KoHTpakT Ne0376100002720000032

YyebHasa ayanTopus Ansa NnpoBeneHus
3aHATUA NeKUMOoHHOro Tuna; Y4yebHas
ayauTopua AN NpoBefeHns 3aHATUn
cemMunHapckoro Tuna (®_aamuH-A-304)
385140, Pecnybnuka Agbires,
TaxTaMyKalCKU panoH, nrt.
A6noHOBCKMIA, yn. CBSA3K, ooM Ne 11,
AOMUHMUCTPaTUBHOE 34aHne

paboyee mecTo nNpenofaBaTens;
yyebHas mebenb Ha 26 NocafoYHbIX
MecCT, A0CKa, My/ibTUMeguniHoe
obopynoBaHue (MPOEKTOpP, 3KpaH);
KOMMEKT njakaToB «Teopns ropeHns
1 B3pbiBa» - 560x800 MM (37) wT.;
KOMMEKT niakaToB «TakTuka
TyLeHuns noxapos» - 560x800 mm (29)
LT,
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