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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenbto y4yebHom guncumnnmHbl «®Pusnka» sApnseTcs GopMUpoBaHMe U pa3BUTUE Y
obyyamumMxcsa OCBOEHME OCHOBHbIX MOHATUIW, 3aKOHOB, MPUHLMWMOB N TEOPUN KJACCUYECKOWN U
KBAHTOBOMN (DU3NKWN; N3YyYEHME OCHOBHbIX (PUINYECKUX SBAEHUA U MPOLECCOB U UX TPaKTOBKa C
TOYKM 3PEHUS COBPEMEHHbIX HayYHbIX MNpeacTaBieHUn; dopMmMpoBaHME COBPEMEHHOIO
(PM3M4ECKOro MbILLIEHNA U HAay4YHOr0 MUPOBO33PEHUA; O3HAKOMJIEHME C MeTodaMU (PU3NYECKNX
nccnenoBaHUmn

Ona peanusaunn MoCTaBNIEHHON Lenn Heobxoonmo pewnTb cnegywune 3apaimn:
- N3y4eHne 3aKOHOB OKpYy>XakLwero Mmpa B nX B3aMMOCBA3N;

- OBJlafieHne pyHOAAMEHTasbHbIMU MNPUHLIMMAMU U METOAaMU PeLleHUs Hay4YHO-TEXHUYECKNX
3ajav;

- (hopMMpPOBaHME HABbIKOB MO MPUMEHEHUIO MNOJIOXKEHNA (PYHAAMEHTANbHON PU3NKN K
rPaMOTHOMY Hay4YHOMY aHaNN3y CUTYyaLWiA, C KOTOPbIMU NHXXEHEPY NPUXOANTCS CTasIKMBATLCS Npu
CO34aHNN HOBOW TEXHUKN N HOBbIX TEXHOJIOMUIA;

- OCBOEHME OCHOBHbIX (PU3NYECKMUX TEOPU, NO3BONAOLLNX ONUCATb ABJIEHUS B Npupoae, u
npeaesioB NPUMEHNMOCTUN 3TUX TEOPUIA A5 PELUEHNS COBPEMEHHbIX N MEePCHeKTUBHbIX
TEeXHOMOrn4Yecknx 3agav;

- (h)OpMUpOBaHUNE Y CTYAEHTOB OCHOB €CTECTBEHHOHAYYHOW KapTUHbI MUPA;

- 03HAKOMJIEHME CTYAEHTOB C UCTOPUEN 1N NOTNKOM Pa3BUTUSA PU3UKN U OCHOBHbIX €é
OTKPbITURA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnamHa oTHocuTCa K 6a3oson YacTum Ofl.

®dun3nKa - ofHa M3 PyHAAMeHTaslbHbIX HayK 0 Npupoae, 6e3 n3y4yeHnss KoTopol HEBO3MOXKHA
KayecTBEHHas NOArOTOBKa MWHXXEHEPHO-TEXHUYECKOro cocTaBa. W3yvyeHue Kypca GU3nKu
cnocobcTByeT (HOPMUPOBAHUIO Y CTYAEHTOB HAy4yHOro MWUPOBO33pPEHNSS M COBPEMEHHOr0
(pM3nYEeCcKoro MbllNEHNs. B  ycnoBuax pasBMBAOLWENCS Hay4YHO- TEXHUYECKOW pPEBOJIOLUN
Yype3BblYaNHO BO3pacTaeT pPosb PU3MKKU. dulmka aBuIacb yHOAMEHTOM AJis Takux obracten
TEXHUKW, KaK 3JIeKTpo- U paguoTeXHUKA, 3NEeKTPOHHAs W  BbIYUC/IUTENbHAA TEeXHMKa,
nprubopoCTpoOeHMEe, COBPEMEHHAss TexXHosorusa u T. N. DuUsnmka BOOPYXKAET MPOMbILLIEHHOCTb
MPUHLUNNANBHO HOBbIMW MNpubopamMnm U yCTAaHOBKAMW, CO3[4aeT TEOPETUYECKUE OCHOBbI HOBBIX,
6onee coBepLUEHHbIX NPOLLECCOB NPON3BOACTBA.
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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):

OMnK-1.1 [OeMoHCTpupyeT 3HaHNe OCHOBHbIX 3aKOHOB
MaTeMaTNYeCKNX, eCTECTBEHOHAYYHbIX U
obuwenpodeccmoHanbHbIX AUCLUUTMINH, HE0BX0AUMbIX ANS
pelleHns TMNOBbIX 3af4ay B chepe npodeccnoHabHON
0eaTenNbHOCTHN

OnK-1.2 Mcrnonb3yeT 3HaHWS OCHOBHbIX 3aKOHOB MaTEMAaTUYECKUX U
eCTeCTBEHHbIX HayK AJ151 pelleHns CTaHaapTHbIX 3a4a4y B
cthepe npodhecCrnoHaibHOM AEeATENbHOCTY

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTaBasiowme,
OCYLLeCTBJISET AEKOMMNO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLluio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLLeHVBas X OOCTOMHCTBA U HEAOCTaTKK

YK-1.4 paMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XOEeHNA N OLEHKWN. OTnnyaeTt q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEJIbHOCTU

YK-1.5 OnpepensieT n oueHMBaeT NOCNEACTBUA BO3MOXKHbIX
peLleHnn 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 17 17 17 0.25 20.75 72 2
Kypcl [Cem.?2 17 17 17 0.35 35.65 57 144 4
0O6beM ancunnAnHbl U BUAbl y4ebHon paboThl No 3a04HON hopMe o0byHeHus.
DopMbl KOHTPONA Buabl 3aHATUNA UToro 3.e.
(konmyecTBo) Yyacos
3K 3a KoHTp Jlek Jla6 Mp KPAT |(KoHTpoO cpP
b
Kypcl [Cem.1 1 1 4 2 4 0.25 3.75 94 108 6
Kypc1l |[Cem. 2 2 4 2 0.35 8.65 91 108 6
0O6beM AMCUUNANHBLI U BUObl y4ebHon paboThl N0 04HO-3a04HOWM hopMe 0byyveHus.
DopMbl Bupabl 3aHATUN UToro 3.e.
KOHTponsa Yyacos
(KosIM4ecTBo)
3K 3a Jlek Ja6 Mp cPn KPAT (KoHTpo cP
b
Kypcl |[Cem.1 1 10 12 10 0.25 39.75 72 2
Kypcl [Cem.?2 12 12 12 0.35 25.65 82 144 4
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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 MexaHunKa 1-6 6 6 4 6.75 Kos110KBUYM
1 MonekynsipHas pusvka. OCHOBbl TEPMOANHAMUKN 7-10 5 4 4 5 TecTupoBaHue
1 OCHOBbI 3/IEKTPOAVNHAMUKMN 11-16 6 7 9 9 BbinonHeHne KOHTPOsIbHOW
paboThl
1 3aveT 0.25
2 MarHeTnsm 1-3 4 8 3 14 TecTupoBaHue
2 KonebaHuns n BoHbI 4-6 4 14 BbinosHEHVE KOHTPOIbHON
paboThl
2 OnTuka 7-10 5 9 4 14 Konnoksuym
2 KBaHTOBas pu3nKa 11-16 4 10 15 TecTnpoBaHue
2 JK3aMeH 0.35 35.65
UTOrro: 34 34 34 0.25 0.35 35.65 | 77.75

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 2 2 1 32
1 MonekynsipHas pu3svka. OCHOBbl TEPMOANHAMUKN 1 1 31
1 OCHOBbI 371€KTPOANHAMUKN 1 2 31
1 3aveT 0.25 3.75
2 MarHeTunsm 0.5 2 24
2 KonebaHuns 1 BosHbI 0.5 26
2 OnTuka 0.5 2 2 20
2 KBaHTOBas (u3unka 0.5 21
2 JK3aMeH 0.35 8.65
UTOro: 6 6 6 0.6 12.4 185
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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 4 4 4 13.75
1 MonekynspHasa pusnka. OCHOBbl TEPMOAVHAMUKN 2 4 4 13
1 OCHOBbI 3JIEKTPOANHAMUKMN 4 4 2 13
1 3aveT 0.25
2 MarHeTnsm 2 6 20
2 KonebaHns n BOJHbI 4 21
2 OnTuka 2 12 6 20
2 KBaHTOBas u3vkKa 4 21
2 SK3aMeH 0.35 25.65

UTOro: 22 24 22 0.25 0.35 25.65 |121.75

8/54




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 6 4 1.1 MexaHun4yeckoe YK-1.1; YK-1.2; YK-1.3; 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-1.5; OMNK-1.1;
OlMK-1.2;

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.
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Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MonekynsipHasa u3mka. 2 2.1 OnbITHOe obocHoBaHMe |YK-1.1; YK-1.2; YK-1.3; 3HaTb: — OCHOBHbIE , Nlekumn-sn3syanusaunm

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-1.4; YK-1.5; OMNK-1.1;
OMnK-1.2;

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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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 2/71IeKTpOANHAMUKN | 6 1 4 3.1 dnekTpusauunsa Ten. YK-1.1; YK-1.2; YK-1.3; 3HaTb: — OCHOBHbIE , Cnanp-nekuus
dneKTpuYecKnn 3apsa. YK-1.4; YK-1.5; ONK-1.1; PU3nYecKme ABNEHUS N
BsaumopencTeune OlNK-1.2; 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

0.5

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.

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5; ONK-1.1;
OnK-1.2;

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

, Nekumns-becena
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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

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

0.5

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

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5; OMNK-1.1;
OlMK-1.2;

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

, Jlekunn-smusyanumsaymm
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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 0.5 2 6.1 CBeT Kak YK-1.1; YK-1.2; YK-1.3; 3HaTb: — OCHOBHbIE , Cnanp-nekuus

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-1.4; YK-1.5; OMNK-1.1;
OMnK-1.2;

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 0.5 4 7.1 TennoBoe usny4vyeHue. YK-1.1; YK-1.2; YK-1.3; 3HaTb: — OCHOBHblE , Nlekumns-becepa

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

YK-1.4; YK-1.5; ONK-1.1;
OnK-1.2;

PU3nYeCcKMe ABNEHNS N
OCHOBHbI€ 3aKOHbI (PU3NKHK;
rpaHuLbl NX
NPUMeHNMoCTH,
npuMeHeHne 3aKOHOB B
Ba>KHENLWINX NPaKTUYEeCKUX
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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: 34 6 22
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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 4

1 MonekynsipHasa ¢pusnka. OCHOBbI MonekynsipHO-KMHEeTUYeCKas Teopus naeasibHbiX ra3sos 4 1 4
TEPMOANHAMUKMN

1 OCHOBbI 3/1IeKTPOANHAMUNKN JneKTpocTaTuKa 3 1 1

1 OCHOBbI 31€KTPOANHAMUNKM DNEeKTPOANHAMMUKA. DSIEKTPUYHECKNIN TOK 3 1 1

1 OCHOBbI 371eKTPOANHAMUNKN Mpasnao Knupxroga o5 pa3BeTB/IEHHbIX Lenen 3

2 MarHeTnsm MarHMTHOE NoJjie U ero XapakTepPUCTUKU. INEKTPOMarHnTHasa MHAYKUUsA n konebaHns 3 4

2 OonTuka feomeTpuyeckas onTmka 1 2 4

2 OnTuka BonHoBas onTuka 1

2 OnTuka KBaHTOBbIE sIBJIEHUSA 1

2 OnTuka CrieymanbHas Teopmnsa OTHOCUTESIbHOCTH 1

2 KBaHTOBas (pn3mka Teopus aToma Bogopofa rno bopy. KBaHToBas MexaHuKa 2 2

2 KBaHTOBas pu3mka OCHOBHbIe NPUHLNMbI KBAHTOBOW MEXaHUKMN 2

2 KBaHTOBas husmka CTpoeHne aTOMHOro aapa. PagnoakTMBHOCTb 2

2 KBaHTOBas (pm3mka dyHAamMeHTasbHble B3aMMOAENCTBUA 2

2 KBaHTOBas pu3mka KBaHTOBas cTaTuUCTUKa. Pn3nka TBepaoro tesa 2 2
UTOro: 34 6 22

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Y4yebHbIM NN1aHOM He NpeayCMOTPEHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena oucCUUNINHBI HaumeHoBaHue nabopatopHbix paboTt 061bemMm B Hacax
0®0 390 0390
1 2 3 4 5 6
1 MexaHuKa N3mepeHne cns TpeHns NoKos N TPEHUS CKOJIbXKEHUSA 1 0.5 1
1 MexaHunka Onpepeneruve KMJ HakIOHHOW MJOCKOCTU 1 0.5 1
1 MexaHuKa N3mepeHne CKOPOCTN HEPAaBHOMEPHOI O ABUMXXEHUSA U YCKOPEHUSA Tena 1 0.5 1
1 MexaHuKa N3y4yeHune 3aBUCUMOCTU CKOPOCTU 1N NepeMeLLeHnss OT BPEMEHU NMpu PaBHOYCKOPEHHOM 1 0.5 1
OBVKEHUN
1 MexaHuKa N3yYeHne ABMKEHUA Tena noj AeNCTBMEM HECKOJIbKUX CUI 1
1 MexaHuKa M3mepeHmne yckopeHus cBoboHOIro NnageHns C NOMOLLbI MasTHUKA 1
1 MonekynsipHasa ¢pusnka. OCHOBbI TennoBoe paclNpeHne rasoB, XUAKOCTEN N TBEPAbIX Ten 1 1
TEPMOANHAMUNKN
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
[o]::]e) 30 0390
1 2 3 4 5 6
1 MonekynspHasa pusnka. OCHOBbI TennonpoBOAHOCTb ra30B, XUAKOCTEN 1 TBEPAbIX Ten 1 1
TEePMOANHAMUKN
1 MonekynsipHas pusnka. OCHOBbI N3mepeHne Tennopunnyecknx CBONCTB MaTepunasioB 1 1
TEPMOANHAMUKMN
1 MonekynsapHasa ¢pusnka. OCHOBbI Mpoeepka 3akoHoB bonna-MapuoTtTa, Nen-Jlioccaka u Lapns 1 1
TEPMOANHAMUKN
1 OCHOBbI 31€KTPOANHAMUKN CHopKa 3N1eKTPUYECKomr Lenn n n3MepeHne Cusbl TOKa B pa3/iMyHbIX ee yYacTKax 1 1
1 OCHOBbI 3/1IeKTPOANHAMUNKN N3MepeHne Hanps»XeHNa Ha PasiyHbIX y4acTKax 3J1eKTpu4eckon uenm 1 1
1 OCHOBbI 3/1eKTPOANHAMUNKN PerynnposaHuve cubl TOKa NepemMeHHbIM pe3ncTopom 1 1
1 OCHOBbI 31€KTPOANHAMUKN WccnepoBaHue nocsiefoBaTeIbHOrO U NapasiesibHOro coeANHEHNs NPOBOAHNKOB 2 1
1 OCHOBbI 3/IEKTPOANHAMUKM N3mepeHne MoLWHOCTN 1 paboTbl TOKa 1
1 OCHOBbI 3N1€KTPOANHAMUNKMN N3mepeHne MmowHocTn 1 paboTebl Toka N3mepeHne 3OC v BHyTPEHHEro CONpPoTUBNEHNS 1
MCTOYHMKA TOKa
2 MarHetnsm N3y4yeHrne MarHMTHOr O Mo NOCTOSAHHOrO MarHnTa 2 0.5 1
2 MarHeTunsm CHopKa 3N1eKTpPOMarH1UTa 1 UCNbiITaHNE ero feNCcTBmSA 2 0.5 1
2 MarHeTunsm N3y4yeHune saneKTpoasuraTesisi NOCTOAHHOINo TOKa 1 n3mepeHue ero K 2 0.5 2
2 MarHetnsm N3yYyeHune fiBJIeHUS 3J1eKTPOMarHUTHON MHAYKLMN 2 0.5 2
2 OonTuka OTpa)keHune cBeTa, Nony4yeHne n3obpa>keHns B NJI0CKOM nosie 2 0.5 1
2 OonTuka MpenomneHne cBeTa Ha rpaHuULLEe pa3fena ABYyX Ccpen, MPU3Mon 1 naockonapannenbHomn 2 0.5 1
nJacTuHom
2 OonTuka HabnogeHvne gucnepcum cBeTa 1 UcciefoBaHne SBAEHUA NPesoMIeHNs CBeTa pa3inyHbiMun 2 0.5 1
cpefamu
2 OnTuka N3mepeHne nokasaTensa npesioMmseHns BelecTsa 2 0.5 1
2 OonTuka N3mepeHne hoKYCHOro pacCToOAHUA U ONTUYECKOWN CUbl COBMpatowen NH3bl 1 2
NTOro: 34 6 24

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

KypcoBble npoekTbl (paboTbl) y4ebHbIM NMIaHOM He MpeayCcMOTPEHbI
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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 32 14
Hepens
1 MonekynsipHasa ¢pusunka. OCHOBbI KpaTkoe KOHCMeKTupoBaHMe rno 3afaHHoN TeMe 10 5 31 13
TEePMOANHAMUKMN Hepens
1 OCHOBbI 3N1eKTPOANHAMUNKYN KpaTkoe KOHCMeKTMpoBaHMe rno 3afaHHON Teme 16 9 31 13
Hepens
2 MarHeTunsm KpaTKoe KOHCMeKTMpoBaHMe Mo 3afaHHON TeMe 3 14 24 20
Hepens
2 KonebaHns n BOsHbI KpaTkoe KOHCMeKTupoBaHMe rno 3afaHHon TeMe 6 14 26 21
Hepens
2 OnTuka KpaTkoe KOHCMeKTMpoBaHMe Nno 3afaHHON TeMe 10 14 20 20
Hepens
2 KBaHTOBas uimka KpaTKoe KOHCMeKTMpoBaHMe Mo 3afaHHON TeMe 16 15 21 21
Hepens
NTOro: 78 185 122
5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUUNJIMHE
Moaynb HDaTta, MecTo npoBeAeHus HasBaHue meponpuaTus dopma npoBepeHusn OTBETCTBEHHbIA LocTuxeHus
MeponpuaTuUs obyualowmnxcsa
Moaynb 1 MNpoekTHasa u npoe | CeHTAbpb 2022 roaa, Nekunsa-6ecena "MexaHunka" |rpynnosas XpucoHnou B.A. OMK-1.1; OMNK-1.2; YK-1.1;

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

dunnan

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

1. KatbambeToBa, M.A. (MaiKONCKWiA roCy [apCTBEHHbIN
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:8004/catalog/fol2?SHOW_ONE_BOOK+07B
8CB

2. 3NeMeHTbl KBaHTOBOM (PM3NKN aTOMOB 1 MONEKY :
y4yebHoe nocobume / MuHobpHaykn PO, ®IrbQY BMNO Marikon.
roc. TexHo. yH-T, Kad. xumumn, pusnkm n Grusnko-xmmm-.
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:8004/catalog/fol2?SHOW_ONE_BOOK+04A
1FA

3. JlabopaTopHbIN NPaKTUKYM MO Kypcy PU3nKun 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:8004/catalog/fol2?SHOW_ONE_BOOK+04A
1EE

4. dusnka. KomnboTepHoe MoaesnnpoBaHue v
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:8004/catalog/fol2?SHOW_ONE_BOOK+07B
8CF
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HasBaHue CcblsIKa

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

5. MeTopunyeckune yKasaHus K BbIMOJIHEHUIO KOHTPOJIEHOW http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+04A
paboTbl N0 U3MKe : oA CTYAEHTOB TEXHUYECKNX 1F6

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 rocyfapCTBEHHbIN 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

7. KatbambeToBa, M.A. (Mankonckunin rocy 4apCTBEHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+041
TexHoNorn4yeckmun yHmeepcuteT). OnTuka. KBaHTOBas 549

npvpopaa nsny4eHus : yd4ebHoe 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.
- Pexxnm pgocTyna: ANns 3apermcTpupoBaHHbIX NOJb30BaTesnen

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFrpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBba (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OFrpaHNYeHNAaM NX 340P0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

* B revyaTHOWN (hopMe yBeSIMYEHHbIM LPUGTOM,
B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,

e B hopmMe ayaunocpanna,

e B nevyaTHom popMe Ha sa3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

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

Ons nuy c HapyLweHWsSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
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

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-1.1 1eMOHCTpPMpPYET 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTUYeCKUX, eCTEeCTBEHOHaYYHbIX 1 0bLLenpodeccnoHanbHbIX
ANCUMNANH, HeobXoANMbIX A5 pelleHns TUNOoBbIX 3a4a4 B chepe NpodeccMoHaibHON AesTebHOCTH

1 1 1 Xnmus
12 12 12 dursuka
123 123 123 MaTemaTuka
2 2 3 HavepTaTenbHas reomeTpus
N UHXXeHepHas rpaduka
3 3 3 MexaHuvKa
3 3 3 MaTepuanoseneHve
4 6 5 CrneumnanbHble pa3gesnbl
MaTeMaTuKun

OMNK-1.2 /icnonb3yeT 3HaHNA OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKMX U eCTECTBEHHbIX HAayK OJ19 peLUeHnsa CTaH4apTHbIX
3apa4 B cpepe npocheccnoHaibHON feATeNbHOCTU

1 1 Xumus
12 12 12 dursuka
123 123 123 MaTemaTuka
2 2 3 HavyepTaTenbHas reomeTpus
1 NH)XeHepHas rpaduka
3 3 3 MexaHunKa
3 3 3 MaTepuanosegeHue
4 6 5 CneuvanbHble pa3gensl
MaTeMaTuKn
6 6 8 JKcnayaTaunmoHHas
npakTuka
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
1 1 1 dunococus
12 12 12 Ddusuka
123 123 123 MaTemaTuka
4 6 5 CneuvanbHble pa3gensl
MaTeMaTuKun
8 9 9 MpenannioMHas NnpakTuka
YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT MHpopMaumio, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4un
12 12 12 Ddusuka
123 123 123 MaTemaTuka
3 3 3 MNonnTonoruns
4 6 5 CneuvanbHble pa3gensl
MaTeMaTuKn
7 3 7 OCHOBbI TPA@HCNOPTHO-
3KCMeauuMoOHHOro
obcnyxmnBaHus
4 4 6 TexHonormn4yeckas (Nnponsson
CTBEHHO-TEXHOJIorn4yeckas)
rnpakTuka
VYK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapUaHTbl PeLleHns 3a4a4u, OLeHNBas NX JOCTOUHCTBA U HeJoCTaTKu
12 12 12 Ddursuka
123 123 123 MaTemaTuka
3 3 3 MNonnTonoruns
4 6 5 CneuvanbHble pa3gensl
MaTeMaTuKn
6 6 8 JKcnayaTaunmoHHas
npakTuka

YK-1.4 paMOTHO, IOrTMYHO, apryMeHTUPOBAHHO hopMMpyeT COBCTBEHHbIE CY)XAEHUSA N oueHKN. OTanYaeT hakTbl OT
MHEHUN, UHTepnpeTauni, OLEHOK 1 T.4. B PAaCCY)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

1 1 1 dunocodus
12 12 12 dusnka
123 123 123 MaTemaTuka
3 3 3 Monntonormns
4 6 5 CrneumnanbHble pa3gesbl
MaTeMaTuKK
4 4 6 TexHonornyeckas (Mpovsson

CTBEHHO-TEXHOJIOrn4yecKas)
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3tanbl GOPMUPOBAHUA KOMNETEHL UM HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMeTeHLUUM B npoLuecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl
npakTuka
YK-1.5 OnpepensieT n oueHnBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4n
1 1 1 dunocodus
12 12 12 dusnka
123 123 123 MaTemaTuKa
4 6 5 CneuvanbHble pa3gensl
MaTeMaTUKK

7.2. OnucaHue nokKasartenen u KputepueB oueHUBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax UuXx CbOpMHpOBaHMﬂ, onucaHue WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTten XopoLio OTJ/INYHO OL,EeHOYHOro
0CBOEHMs esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

OMNK-1: CnocobeH NPUMeHATbL eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MEeToAbl MaTEMaTUYECKOro aHaan3sa n
MOLENMPOBaHUA B NPOECCMOHANIbHON AEATESIbHOCTH

OMNK-1.1 JeMOHCTpUpPYeT 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTUYeCKNX, eCTECTBEHHOHAYYHbIX 1 06LenpodeccnoHanbHbIX

OVNCUMNIINH, HeobXO

OUMbIX 018 pelleHns TUNoBbIX 3agay B cepe I'IpO(pECCI/IOHaJ'IbHOIZ O0EeATENbHOCTU

3HaTb: - OCHOBbI
MaTeMaTuKu,
PU3UKU, XUMUN,
06LLenH)XeHepPHbIX
OVUCUNNIINH; -
MeToAbl
MaTeMaTU4ecKoro
aHanm3a un
MOLenMpoBaHUA B
npogeccuoHanbHO
N 0eATEeNbHOCTU.

®dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTs: - pewaTb
CTaHAapTHbIe NPO
reccnoHabHble
3ajaun ¢
npYMeHeHnem ecTt
€CTBEHHOHaY4HbIX
n
obLLenH)XeHepPHbIX
3HaHUNM; -
NMPUMEHSATb
MeTonAbl
MaTeMaTn4eckoro
aHanunsa un
MOLEeNINPOBaHNS B
npogeccruoHaibHO
N 0eATenbHOCTU.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnaperb: -
HaBblKamMu
TEeopeTnyeckoro n
3KCNepuMeHTasbH
0Oro uccaenoBaHus
obbekTOB
npogeccuoHanbHO
N 0eATenbHOCTU
MeTo4aMun ecTecTB
€HHOHaY4HbIX U
06LLEeNH)XEHEPHbIX
ONCLUVMIINH.

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

TecTupoBaHue,
KOHTPOJIbHasA
paboTa, 3a4eT,
3K3aMeH

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe N 0OLLeNHXXeHepHbIe 3HaHUS, MeTobl MaTeMaTUYeCKOro aHaansa u
MOAE/IMPOBaHNS B NPOECCMOHANIBHON AeATeNbHOCTH

OMNK-1.2 Ncnonb3yeT 3HaHMS OCHOBHbIX 3aKOHOB MaTEMaTMYECKNX N €CTeCTBEeHHbIX HayK OJ151 pelleHns CTaHAapTHbIX 3agad
B chepe npoheccnoHasbHON fesTeNbHOCTN

3HaTb: - OCHOBbI
MaTeMaTuKu,
PU3NKK, XUMUN,
06LLEeNHIKEHEPHbIX
ANCUNNAYH; -

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble, | ChopMupoBaHHble

HO coepkalume
oTAesbHbIe
npobenbl 3HaHUSA

cncremMaTumyeckmne
3HaHNA

TecTupoBaHue,
KOHTpPOJIbHAs
paboTa, 3aveT,
3K3aMeH
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

MeToAbl
MaTeMaTU4ecKoro
aHanm3a un
MOLenMpoBaHUA B
npogeccuoHanbHO
N 0EeATEeNbHOCTU.

YMeTs: - pewaTb
CTaHAapTHbIe NPoO
reccnoHabHble
3ajaun ¢
npMMeHeHnem ecTt
€CTBEHHOHaY4HbIX
n
06LLEenH)XKeHEePHbIX
3HaHUNM; -
MPUMEHSATb
MeTonAbl
MaTeMaTn4ecKoro
aHanun3a un
MOLEeNINPOBaHNS B
npodgeccruoHaibHO
N 0eATenbHOCTU.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapern: -
HaBblKaMu
TEopeTnyeckoro n
3KCNepuMeHTasbH
0Oro uccaenoBaHus
obbekTOB
npogeccuoHanbHO
N 0eATenbHOCTU
MeTo4aMun ecTecTB
€HHOHaYY4HbIX 1
06LLEeNHIKEHEPHbIX
ONCUMNINH

YacTu4Hoe
BJllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.1 AHanun3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOLWNE, ocyullecTBadeT 4eKOMNOo3nuunto 3adaldn

3HaTb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeSATENbHOCTH
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopmMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu

Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NPOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXAEHUN

TecTupoBaHue,
KOHTPOJIbHasA
paboTa, 3a4yeT
3K3aMeH

YK-1: CnocobeH ocyLLeCcTBAATb MOUCK, KOUTUYECKMIA aHaIN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALUN, MPUMEHSATb CUCTEMHBLIA NOoAX0A ONA

YK-1.2 HaxoOuT N KPpUTUYHECKM aHaausunp

eT I/IHCbOpMaLI,I/HO, HeOﬁXOD,VIMle ANnsa peweHna MOCTaBJIEHHON 3afayun

3HaThb: -
ocobeHHOCTKN

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepikalune

CdopmupoBaHHble
cncTemMaTuyeckue

TecTmpoBaHue,
KOHTpPOJIbHas
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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
CUCTEMHOro U oTAesNbHble 3HaHUA paboTa, 3a4eT,
KPUTUYECKOro npo6enbl 3HaHUA 3K3aMeH
MbILUAEHUS 1
[eMOHCTPUpPOBaTb

rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThb
CnocobHoCTb K
pediekcun no
rnoesoay
cobcTBEHHON 1
MbICIUTENIbHON

0eaTeNbHOCTH

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpMMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKkTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNU3 1

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.3 PaccmaTpuBaeT BO3MO)XXHble BapMaHThbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

TecTupoBaHue,
KOHTPOJIbHas
paboTa, 3a4yeT
3K3aMeH

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKNIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

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

3HaThb: -
OCHOBHblE
TEPMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHNn B
cucTeme coumasnbH
0-rYMaHUTapHOM

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecTupoBaHue,
KOHTpPOJIbHAs
paboTa, 3aveT
3K3aMeH
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AUCUMMINH,
No3BoSOLWMNMM
OCYLLEeCTBAATb
pelueHune
LUMPOKOro KJjacca ¢
3a/la4 Hay4Ho-Mccn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6

3HaHNA.
YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMsa NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHnBaTb Hebosnblne
MHGpOopMauuio, ownbkKun
He3aBuUCMMO OT
NCTOYHUKA,
CaMOCTOATENbHO
npuobpeTaTb 1 c1C
TemMaTu3npoBaTb
3HaHuS,
apryMmeHTnpoBaHH
0 OTCTamBaTb CBOIO
TOYKY 3pEeHns.
Bnapern: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs
bHO-F'YMaHUTaPHbIX npobensl

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHnst NoCTaBNeHHbIX 3a4a4

YK-1.5 OnpepensieT v oLeHNBaET MOCIEACTBUS BO3SMOXKHbIX PELUEHNIN 3a4a4n

3HaThb: -
nornyeckumne
hopMbI 1
rnpouenypsl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1”
MbICIUTENIbHON

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

peweHnsa 3aga4qn.

heaTeNbHOCTH.

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOE owmnbKkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu.

Bnapetn: - YacTun4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHune
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

WN3J10)KEHHOr 0 npobenbl

TecTupoBaHue,
KOHTpPOJIbHas
paboTa, 3aveT,
3K3aMeH

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onNbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

7.3.1 KOHTpO/IbHbIE BONPOCKI U 3afaHNs 0SS NPOBeeHNs TEKYLLEro KOHTPoASA Ana cTyaeHTos OPO

1. TecToBbI onpoc. BbibepuTe npaBuNbHLIA OTBET:
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1. ImnynbC Tena 3aBUCUT OT ;

a) yCKopeHus; ©) ckopocTu ; B) MepeMeLleHuns ; ) Macchl ; ) nyTu.

2. lNMoTeHuManbHas 3Heprusa ynpyro neopM1UpoBaHHOro Tesla paBHa:

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

3. YKaxxute popmMysly Hanps>XeHHOCTU 3/IeKTPNYECKOoro noss:

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

4. CooTHoLUeHne Mexany CWUI0 TOKa B npPpoBOAHUKE, Hanpsa>xeHnemMm Ha KOHUaX

NMPoOBOAHUKa N COMNpPOTUBJIEHNEM NMPOBOAHUNKaA OMNCbIBAeTCA 3aKOHOM:

1) Oxoynsa-JleHuya; 2) Oma; 3) Kupxroda.

YKaXxuTe npaBuJibHble BbiCKa3biBaHUA:

1) [Mpwv HarpesaHu BeLleCTBa CKOPOCTb TEMJIOBOro ABMKEHUSA N KUHETUYECKasa 3Heprnga ero 4actumy,
YMeHbLLIAEeTCA, a Npn oxXJiaXXaAeHnn - yBean4mBaeTCA.

2) KonnyecTBo BellecTBa, coAepKallerocs B Tese, onpenensaercsa YNC/goM Monekyn (Mam 4Yncnom
aTOMOB) B 2TOM Tese.

3) Hanps>XeHHOCTb 3/1eKTPUYECKOro noJsifg He 3aBUCUT OT BEJIMYUHbI 3apsaaa, co3fatowero 3To nose.

4) Jlobon CNOXHbIA MY3blKalbHbIA 3BYK COCTOUT U3 COBOKYMHOCTM NPOCTbIX TOHOB.

5) N3o06parkeHne ntoboro npeameTa B NJI0CKOM 3epKane AeCTBUTE/IbHOE, paBHOE Mo pa3MepaM
camoMy npeamerTy.

6) B ogHopoaHOM cpefe CBET pacnpocTpaHAeTCs NMPSMOSINHENHO.

7) DneKTpOMarHUTHOE M3JlyYeHne ONTUYECKOro Anana3oHa UCNyckatoT Bo30yXAeHHbIe aTOMbI U
MOJIeKY bl BellleCcTBa.

YCcTaHOBUTE COOTBETCTBUSA:

1 1) 3aKOH COXpaHEeHUs SHEepPrun B MexaHuke a) U=RI
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2) 3akoH OMa and y4acTKa 21IeKTPUYeCcKon uenu 6) E2-E1=A

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

OTBETHI: 16, 2a, 38.

2 . 3aKoH ®opmMyna

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

2) TennoTa, Nosly4YeHHas TesioM Npu HarpeBaHum 6) Q= cmAT

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

OTBETHI: 18, 26, 3a.

1. TecTtoBbIM onpoc. NMpuMepbl TECTOBLIX 3aQaHUN:

BbiGepuTe NpaBUIbHbLIK OTBET:

1. TopMO3HOE peHTreHOBCKOe U3JlyYeHne BO3HUKaeT B pe3y/ibTaTe TOPMOXKEHUSA IN1eKTPOoHa . . .

a) Hel7|Tp0HaMVI A0ep aTOMOB aHTUKaATOAa,

6) /1eKTPOCTaTU4YeCKM nosieMm aToOMHOIro Agpa N atToMapHbIX 3/1EKTPOHOB BeLLleCTBa aHTUKaTOoAa,

B) 3JIEKTPOCTAaTUYECKMM MOJIEM, BO3HMKAKOLLMM MEXAY aHOOM M KaTOAOM PEHTIreHOBCKOW TPybKu;

r) Npu yaape o CTeKNASAHHbIN 6annoH peHTreHOBCKOM TpyOKn.

2. OCHOBHOW 3aKOH PaaAnoakKTUBHOIoO pacrnaga . . .

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

3. Y10 Takoe aHHUrnnauua?

a) NpeBpalleHne aToMa B NOH;

6) npeBpaweHne y-KBaHTOB B YaCTuLbI;

B) obpa3oBaHMe aToOMa B pe3ysibTaTe B3auMOAENCTBUSA MOHa C 3NEeKTPOHaMu;
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r) N3aMeHeHne KombnHaLuMm aToMoOB B MOJieKkyne,;

n) B3aMOOenCcTBME YaCTUlbl C aHTUYACTULLEN N UX MPEBPALLEHNE B Y -KBAHTHI.

4. YKaXKuTe MmexaHn4eckume BOJIHbI:

a) ynbTpa3BykK; 6) CBET; B) peHTreHOBCKOE U3/TyYEHUE; I) 3BYK.
7.3.2 KOHTpOIbHbIE BOMNPOCHI U 3aAaHUA 01 NPOBEeAEHUA NMPOMEXYTOYHOW aTTecTaluuu.

MpuMepHbIK NepeYeHb BONPOCOB K 3a4eTy No aucumniuHe «®usuka» ansa ctyaeHtos OPO,
390

1. DneMeHTbl KMHeMaTuku. Mogenn B MexaHuke. Cuctema oTcydeTa. TpaekTopus, OJIMHA
MyTu, BEKTOP NepeMeLLeHuns.

2. CKOpOCTb. YCKOpEeHMe 1 ero cocTasristoLline.
3. PaBHOyCKOpeHHoe aBuxeHne. CBoboaHoe naneHune Ten.

4. PaBHOMeEpHOe OBUXXeHUe Mo OKPYXXHOCTW. [lepmnof 1 YacToTa ABUXKEHUSA MO OKPYXKHOCTWU.
JiInHenHasa n yrnosas cKOpocCTb. LleHTpocTpeMnTesibHoe yCKOpeHue.

5. AMHaMuKa MaTepmanbHON TOYKU N MOCTYNaTEeNbHOr0 ABUXXEHUS TBEPAOro Tena. MNepBbin
3aKOH HbtoToHa. Macca. Cuna. MNMpuHUKMN oTHOCUTENbHOCTU Tanunnes.

6. BTopon n TpeTtunn 3akoHbl HbtoTOHa.

7. Cnna ynpyrocTtun. 3akoH 'yka. Cnna TpeHus.

8. MnynbC. 3aKOH CoOXpaHeHNa nMnysbca. PeakTnBHoe ABUXXEHMeE.

9. MexaHun4deckas paboTa. MowHoOCTb. KoahnumneHT none3Horo AencTeus.

10. KnuHeTmn4eckasa n notTeHumasbHasa sHeprus. 3aKoH COXpPaHeHUA MexXaHN4YeCKOoW sHeprun.
11. TaroTeHne. IneMeHTbl Teopumn Noss. 3akoHbl Kensepa. 3aKOH BCEMUPHOIO TAroTEHUA.

12. Cnna Ta)XecTn n Bec. HeBecomocTb. None TAroTeHMa n ero Hanpsa>XeHHocTb. PaboTa B
nosne TaroteHud. NoreHumnan Nonsa TAroTeHus.

13. KocMuyeckme ckopocTu. ABuxxeHne HebecHbIX Ten. HemHepumnanbHble CUCTEMbI OTCHETa.
Cnnbl HepUUW.

14. [OasneHue. [OaBneHue »XuAOKoCcTuU. 3akoH [lackansa. ATMochepHoe paBJsieHMme.
BoiTankuBatwowasa cunia. YcsioBue njasaHug Ten.

15. YpaBHeHMe Hepa3pbIBHOCTN CTpyu. MpasBnno bepHynnun. NoabémMHasa cuia Kpblaa.

16. DnemMeHTbl CcreuuasbHON Teopunm OTHocuTenbHoCcTU. [lpeobpasoBaHua [anunes.
MexaHn4YeCKnin NPUHLMN OTHOCUTESTIbHOCTU.

17. NocTynaTbl cneymanbHON TEOPUN OTHOCUTENBHOCTM.
18. NpeobpasosaHua JlopeHua. Cnenctems n3 npeobpasosaHnni JlIopeHua.

19. UHTepBan Mmexnay cobbITusaMu.
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20. OCHOBHOW 3aKOH PeNATUBUCTCKON ONHAMUNKN MaTepuasibHON TOYKMN.
21. 3aKOH B3aMMOCBSA3M MacCCbl N 3HEPrnn.

22. OCHOBHblE MOJIOXKEHUNA MOJIEKYSIAPHO-KNHETUYECKON Teopun. ArperaTHble COCTOAHUSA
BewlecTBa. Macca n pa3Mmep Monekya. Yucsio Asoragpo.

23. MonekynsapHO-KMHEeTUYeCcKas Teopus naeasbHblX rasoB. ONbITHbIE 3aKOHbI MAEaNIbHOIrO
rasa. YpaBHeHune KnanenpoHa-MeHaeneeBa. 3akoH ABoragpo.

24. Tennosoe ABM>XeHMe aTOMOB U MOJIeKyJ BelwecTBa. Bsanmogencreme 4acTuy, sBewecTsa.
BpoyHoBcKoe aBuxeHue. Anuddy3ns.

25. AbconoTHaa TemnepaTypa. TeMnepaTypa Kak Mepa cpefHeln KUHEeTUYEeCKOW 3Hepruu
Monekyn. 3onpoueccol B pa3ps)KeHHOM rase.

26. HacbllWeHHbIN N HeHacbIWeHHbI nap. BrnakHocTb Bo3gyxa. MiameHeHue arperaTHbIX
cocTosHUM BewecTBa. NpeobpasoBaHue aHeprnm B PasoBbiX Nepexonax.

27. OCHOBbI TepMoAVHaMUKN. Yncno cTteneHeln cBobonbl MoneKyn. 3aKOH PaBHOMEPHOro
pacnpefeneHns SHeprun rno cTeneHsam ceoboabl MoJIeKy .

28. NepBoe HaYvasno TepMmoanHaMukn. PaboTa rasa npu nameHeHmnn ero obbvema.
29. TennoeMkKoCTb. [lpyMeHeHWe NepBoro Havana TepMogNHaAMUKIN K n3ornpoLueccam.

30. Kpyroson npouecc (uumkn). ObpaTumble n HeobpaTuMble MPOLECCHl. DHTpPoONUs, ee
CTaTUCTNYECKOE TOJIKOBaHME N CBSA3b C TEPMOANHAMNYECKON BEPOSATHOCTHIO.

31. Btopoe Ha4yasio TepMOoANHaMUKW. TernnoBble ABUraTes I U XO0N04U/bHbIE MALLUWHBI.
32. Uukn KapHo v ero KINJ ona ngeansHoro rasa.

33. CBoncTtBa XuAaKocTen. [MoBepXHOCTHOe HaTsXeHme. CMmavumBaHue. [aBneHue nop
NCKPUBJIEHHON NOBEPXHOCTbLIO XNOKOCTU. KanunnsapHble ABeHus.

34. OCHOBbI 3N1EKTPOCTATUKN. DNEKTPUYECKUA 3apsad. DNeKTpusaumsa. 3aKOH COXpaHeHus
3apsgna. 3akoH KynoHa

35. 2JnekTpocTaTuyeckoe nose. Hanps>XeHHOCTb 3NeKTpocTaTnmyeckoro nons. MNpuHumn
cyrnepnosnummn aneKTpocTaTudecknx nonen. Mone gunons.

36. [MpOBOAHUNKN U ONINEKTPUKN B NIeKTpUYeckKoMm none. Nonapusauma AN31eKTPUKOB.
37. PaboTa 3NieKTpu4eckoro nong. NorteHuwnan. OKBUMOTEHUNANbHbIE NMnoBEPXHOCTN.

38. DNEeKTPOEMKOCTb. KoHAEHCATOp. DNeKTPOeMKOCTb MJIOCKOr0 KOHAEHCaTopa. DHeprus
3neKkTpuyeckoro nonsa. CoeHeHne KOHeHCaTopPOB.

39. MOCTOSAHHbLIN INEKTPUYHECKUIN TOK. DdNEKTPMUYECKNN ToK. Cuiia TOKa. DNeKTpmyeckas uensb.
40. CTOpPOHHUE CUNbI. DNEKTPOOBMXKYLLAA CUa N HaNps>XeHne.

41. 3akoH Oma. ConpoTuB/ieHME NPOBOAHNKOB.

42. PaboTa 1 MOWHOCTb TOKa. 3akoH [yxoyns-JlieHua.

43. 3akoH OMa os19 Heo4HOPO4HOIr 0 y4acTKa Lenu.

44. Npasuna Kupxroo Ans pasBeTB/IEHHbIX Lienei.
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MpuMepHbLIN NepeyYeHb BOMPOCOB K 3K3aMeHy MO AucuunivHe «®usuka» pA[nf
ctyneHtoB O®0, 390

1. MarHuTHOE nose n ero XapakTepucTuku. MarHUMTHaa NHOYKLNA.
2. 3akoH bno-CaBapa-Jlannaca n ero npuMeHeHue K pac4yeTy MarHUTHOro Nons.
3. 3akoH AMnepa. BzanmopencTeme napannesibHbIX TOKOB.

4, MarHUTHasa NocTosaHHadA. EQUHMUBLI MarHMTHON NMHOYKUNN N HaNpA>XeHHOCTWU MarHUMTHOro
nons. MarHMTHoOe nosie ABUXYLLerocsa sapsaga.

5. encTtBne MarHUTHOrO MOAS Ha OBVXYLLMACA 3apsad. OBUKeHNEe 3aps)KeHHbIX YacTul, B
MarHuTHoM none. Cuna JlopeHua.

6. DnekTpoMarHnTHas nHaykumsa. OnbiTel Papanes. 3akoH Papanes n ero BbiBo4 U3 3aKOHa
COXpaHeHNs 3Hepruu.

7. Npaswuno JleHua. BpalieHne paMkn B MarHUTHOM noJsie. Buxpesble TOKU (TOKUN DYKO).
8. MIHOYKTNBHOCTb KOHTYpa. CamonHaykuusa. 30C caMmonHAyKUUN. B3anMHasa MHOyKLUUS.
9. MpuHumn paboTbl TpaHChHOPMaTOPOB. IHEPrNUA MAarHUTHOIO MO KaTYLUKN C TOKOM.

10. MarHuUTHble CBOMNCTBa BewecTBa. MarHUTHbIE MOMEHTbI 3JIEKTPOHOB U aTOMOB. [una- n
napamarHeTunsm. eppoMarHeTUKM U NX CBONCTBA.

11. KonebaHus n BosiHbL. FTapMoOHMYeckne KonebaHnsa n nx xapakTepUcTuKu.

12. MexaHu4yeckne rapMoHuyeckmne konebaHmns. FapMoHNYeCcKnin ocumnnaTop. MNMPy>XKMHHLINA,
dusmHecknin 1 MaTeMaTUYeCKUN MaATHUK.

13. CKOpOCTb 1 YCKOpPEeHNe TOYKIN, COBEpPLUAlOLLLEN rapMOHNnYeckmne konebaHms. Keasnynpyras
cuna. Nepunon kKonebaHUn NPY>XMHHOMO N MaAaTEMATUYECKOrO0 MAaATHUKOB. DHEPIrUs rapMOHNYECKNX
KonebaHuin

14. CeoboaHble rapMmoHmnyeckune konebaHmnsa B konebaTenbHOM KOHTYpeE.

15. Cno)xeHne rapmMoHuU4yecknx kKosiebaHuUn OQHOrO HanpaBfEHUS U OAMHAKOBOW YaCTOThI.
BbnenHne.

16. 3aTyxatouwume konebaHuns. AsTokonebaHns. BolHyxaeHHble KonebaHnsa. Pe3oHaHC.
17. Ynpyruve BoJsiHbl. BosiHOBbLIE npoLuecchl. [1pofosibHble N NonepeyHble BOJIHbI.

18. OnunHa BoNHbI. CKOPOCTb pacrnpoCcTpaHeHUs BOJIHbI.

19. 3ByKoBble BOJIHbl. CKOPOCTb 3BYyKa. ekt Jonnnepa.

20. KonebaTenbHbll KoOHTYp. KonebaHua sHeprum B KOHType. [lepuon ©n 4YacTtoTa
cobcTBEHHbIX KoNlebaHNIn B KOHTYpeE.

21. BbIHY>XOEHHbIE 3/1IeKTpOMarHUTHbIe KosiebaHus. [lepeMeHHbIN TOoK.
22. Pe30oHaHC B Uenu rnepemMeHHoOro Toka. Pesuctop B Lenn nepeMeHHOro Toka.
23. DNeKTpOMarHUTHbIe BOJIHbI. I3iy4eHne n npueM 371eKTPoOMarHUTHbIX BOJIH.

24. [feomeTpuyeckasa onTuka. OcCHoOBHbIe 3aKOHbI ONTUKW. MosHoe OoTpaxxeHne.
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25. NocTpoeHune n3obpa>keHn B NJIOCKOM 3epKare.

26. [lpenomneHune cBeTa. [loka3aTenb npenomseHusa. [lpenomneHne cBeTa B
naocKkonapasnfesnbHOW NnaacTuHe.

27. lMonHoe BHyTpeHHee oTpakeHue. Xon ay4den B npusme. ucnepcus ceeTa.
28. JInH3bl. DOKYC 1 ONTUYECKasa Cuna NnH3bl. NMocTpoeHne n3obpakeHunin B IMH3ax
29. ®opMyna NnH3bI. JINHENHOEe yBe/INYEeHNE JINH3bI.

30. NHTepdepeHunsa ceeTa. MpuHumn TonreHca. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb
CBETOBbIX BOJIH.

31. YcnoBua ycuneHus un ocnabneHns WMHTEHCUMBHOCTM CBeTa MNpu UHTepdepeHLmnn.
FeomeTpuyeckas n onTm4eckas pa3HOCTb X04a BOJIH.

32. Audpakumsa BosH. Audpakuma cBeTa Ha wenu. udpakunoHHasa peluéTka.

33. MNonsapusauma cBeTa. [BoilHoe ny4venpenomneHue. [MonsipnsaunMoHHbIe MNPU3Mbl ”
nonsiponasbi.

34. KBaHTOBas NpmpoAa 13nyyeHus. TensoBoe n3sly4yeHne 1 ero XxapakTepucTuku.

35. 3aKoH Kupxroga gns TensioBoro nsnydyeHus. 3akoHbl CtedaHa-bonbLMaHa n cMmelleHne
BuHa. MoHsaTne 06 abcontoTHO YepHOM Tene.

36. Buabl hoToanekTpudeckoro acpdekTa. 3aKoHbl BHeLWHero gotoaddekTa.

37. VYpaBHeHMe D3SNHWTeNHa ANs BHewHero ¢oToaddekTa. IKCnepuMeHTasibHoe
noaoTBep>XAeHne KBaHTOBbIX CBONCTB cBeTa. lNpnMeHeHue oToahdekTa.

38. Mogenn atoma ToMmcoHa 1 Pesepdopaa. JinHenvaTbIi CNEKTP aTOMa BOAOPOAa.
39. MoctynaTkl bopa. CnekTp aToma Bogopoda no bopy.

40. nemMeHTbl KBaHTOBOW MexXaHUKN. KopnyCcKynsapHO-BOJIHOBOW AyaiM3M CBONCTB BELLECTB.
BonHbl oe bponns. BonHoeasa gyHkunsa. YpaBHeHue LWpegunHrepa.

41. ATom BOAOpOda B KBAHTOBOMN MexaHuke. CnnH anekTpoHa. CNMHOBOE KBaHTOBOE YMCIIO.
MpuHuwun Maynu u npasusio XyHaa.

42.2neMeHTbl PN3NKKM aTOMHOro aapa. Pasmep, cocTaB 1 3aps aToOMHOro aapa. Maccosoe un
3apafoBoe YNCo.

43. NedeKT Macchl U aHeprusa ceasu agpa. CnnH agpa v ero MarHUTHbIA MOMEHT.
44. ApnepHble cunbl. Mogenu aapa. PagnoakTuBHoe nsnyyvyeHue U ero snbl.

45, 3aKOH paanoakTMBHOro pacrnaga. lNpasnno cMmeleHus.

46. AdpepHble peakynnm U X OCHOBHbIE BUAbI.

47. 3aKOHOMepHOCTU a-pacnaga. B- -pacnaj. OTKpbITUE HENTPUHO. MO3UTPOH. B+ -pacnag. y-
n3ny4yeHmne n ero ceoncTea. IgpdektT Méccbayapa.

48. Peakuuns peneHns sapa. LlenHas peakuusa geneHus sagpa.

49, 3nemMeHThI (,JpI/I3I/IKI/I 3/1eMeHTapHbIX YacCcTuul. KJ'IaCCI/I(pI/IKaLI,I/Iﬂ 3JleMeHTapPHbIX YacCTunl.
Tunbl B3anMonencTeuns 3/1eMeHTapHbIX YaCTuu,. CTpaHHOCTb N HeTHOCTb 3J1IEMEHTaPHbIX YaCTunl,.
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50. YckopuTenun snemMeHTapHbIX YacTuy. JIMHENHbIE W UMKINYECKME YCKOpUTEennu.
CUHXpPOta3oTpPoH.

7.3.3 TeMaTuKa KOHTPOJbHbIX paboT ansa ctypeHToB 3P0
1 cemecTp
BapuaHT 1

1. 3aBNCUMOCTb MPONAEHHOIr0 TE/IOM NyTU OT BPEMEHU JaeTcs ypaBHeHueM: S = A + Bt +
Ct2 + Dt3 (C = 0,1 m/c2 ; D = 0,03 M/c3 ). OnpenennTb, Yepe3 Kakoe BpeMsa nocse Hayana
OBVKEHNSA yCKOpeHune Tena byaeTt paBHO 2 M/c2.

2. Teno macconm 1 Kr non AOenNCTBUEM MNOCTOSHHOM CUJbl ABUXXETCHA MPSAMOSNHENHO.
3aBNCUMOCTb MyTW, MPONAEHHOIr0 TENIOM OT BPEMEHMU, BblpakaeTcCs ypaBHeHMEM: S = 4t + 2t2 +1
(M) . OnpegennTtb paboTy cunbl 3a 10 c OT Hadana ee OENCTBUS N 3aBUCUMOCTb KMHETUYECKOWN
3Heprum oT BPEMEHMN.

3. CTep)XeHb Maccom 5 Kr 1 AJINHON 3 M MOXXEeT BpaLlaTbCs OTHOCUTEJIbHO OCK, MPOXOAsiLLEN
Yyepes ero cepeanHy rnepneHanKysipHo CTepXKHI0. B KoHew, cTep)xHs nonagaeT nyns maccon 20 T,
NneTeBLllas NeprneHAMKYNsapHO OCKM M CTEPXXHI0 COo ckopocTbto 400 M/c. OnpenennTb YrnoByto
CKOPOCTb, C KOTOPOW HaYHEeT BpaLLAaTbCs CTEP)KEHb, €C/In Nys 3aCTPSHET B HEM.

4. Cocyn eMKoCTbld 1 n copepXxuT 15 r HekoToporo rasa nog gpasneHvem 0,6 Mlla.
OnpenennTb CPefHIO KBagpaTUYHYIO CKOPOCTb MOJIEKY rasa.

5. OnpenennTb, KaKoe KOJIMYeCTBO TenaoTbl Heob6xoaMmMo coobLwnTb aproHy macconm 400 r,
4ToOblI HarpeTb ero Ha 100 K : 1) npn nocTossHHOM o0b6beme; 2) Npu NOCTOSHHOM OaBNEHUN.

6. Kwuncnopon HaxoOuUTCA MpU  HOPMaJbHbIX YycoBuAx. Onpefenutb KOIPUUMNEHT
TEenao0NpPoOBOAHOCTU KUC0OPOoa, ecnn 3pheKTUBHbIN anamMeTp ero mosekyn 0,36 HM.

7. Ha pacctoaHum 8 cM pApyr OT gpyra B BO34yxe HaxoAATcsa ABa 3apsja no 1 HKn.
OnpenennTb HAaNPSXXEHHOCTb N MOTEHUMaN MoJA B TOYKE, HaXo4saWencs Ha paccTosaHUM 5 cm oT
3apsAnos.

8. Cnna Toka B NpoBOAHMNKEe paBHOMepHO HapacTaeT oT 0 oo 2 A B TeyeHue BpeMeHun 5 C.
OnpepennTb 3apsad, NnpowenLlnin Nno NpoBOAHUKY.

9. [1Ba 6€CKOHEYHO AJIMHHbIX MPSAMOJINHENHbIX MPOBOAHMKA C TOKaMu 6 1 8 A paCcrnosio)KeHbl
nepneHavkynapHo apyr napyry. Onpenennts MWHOYKUWIO MarHWTHOro noJsis Ha cepefuHe
KpaT4yanwero paccTosaHUA Mexxay NpoBogHUKamMm, paBHoro 20 cM.

BapuaHT 2

1. Toyka OBUXXETCA MO OKPY>XHOCTU paanycoMm 5 cM. 3aBUCUMOCTb NMyTU OT BPEMEHWN AaeTCA
ypaBHeHueM S = Ct3, roe C = 0,5 cm/c3. HainTm HOpManbHOE N TaHFeHLUNaIbHOE YCKOPEHUSA TOYKM
B MOMEHT, KOrga ee JIMHenHas CKoOpoCTb paBHa 1,5 m/c.

2. Moo pencTBMEeM KakKoOW Cuibl NpU MNPAMOJIMHEMHOM [OABUMXXEHUN Tena W3MEHEeHune ero
KOOpPAMHAaTLlI CO BpeMEeHEM nMpoucxoauT no 3akoHy: X = 10 + 5t — 10t2 ? Macca Tena 2 Kr.

3. LWap BpalaeTcsa BOKPYr OCK, MPOXoasLlen Yepes ero LeHTp, COrjlacHO YpaBHEHUIO @ ¢ =
At + Bt3, roe A = 2 paa/c, B =1 pag/c3 . OnpegennTb BpallaloWMn MOMEHT, OENCTBYIOLWMA Ha
wap 4epes 3C OT Ha4vaJsla BpaweHus, ecnm ero MoMeHT nHepumm 0,08 kr - M2.

4. B 3aKpbITOM cocyfie BMeCTUMOCTbIO 20 1 Haxo4ATCA BOAOPOL MAacCoM 6 I 1 reiMn Maccom
12 r. TemnepaTtypa 300 K. Onpepenntb: 1) faBneHue; 2) MOJIIPHYIO MacCy rasoBon cMecu B cocyne.
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5. Kakoe Konnm4ecTBO TEMI0Tbl HY>XHO CO0BLLNTL 2 MOISAM BO3AyXa, 4TOObLI OH coBepLIn
paboTy B 1000 [>: 1) npn n3otepmmyeckoM npouecce; 2) npu n3obaprnyeckom npouecce.

6. MpoCcTpaHCTBO MexXxAay ABYMSA rnapanfesbHbIMU niaacTuHamm nnowanbio 150 cM2 Kaxkpas,
HaxoOAaWMMUCA Ha paccTosaHUMM 5 MM gpyr oT apyra, 3anofiHeHo kKuciaopogom. OAHa nfaacTuHa
nopgnepxuneaetca npu Temnepatype 17 0C, ppyrasa — npu Temnepatype 27 0C. OnpepenuTb
KOJIN4YeCTBO TEMOThbI, NMpowleglliee 3a 5 MUH OT 04HOM NAACTUHLI K APYron. Kucnopoa HaxoouTcs
NpPY HOpMaJibHbIX YCNOBUAX. DPNGPEKTUBHBLIA AMaMETpP MosieKyn kKucaopogda 0,36 HM.

7. DHeprusa nNJocKoro BO3AyLWHOro kKoHgeHcatopa 0,4 HIO)X, pa3HOCTb MOTEHLMAsIOB Ha
obknapkax 600 B, mnowagb nnactuH 1 cMm2. OnpenennTb paccTosHMe Mexay obknagkamu wm
06beMHYI0 MIOTHOCTb SHEPIrN NONSA KOHAEHCaTopa.

8. OnpenennTb MJOTHOCTb TOKa, €CAM 3a 2 C Yepes3 NPoBOAHUK cevyeHnem 1,6 MM2 npoLusio
2:1019 3N1eKTpOHOB.

9. HanTtu pagnyc TpaekTopunm NpoToHa B MarHUTHOM Mosie C wuHAaykumenm 2,5 Tn, ecam oH
OBUKETCA neprneHanKynsapHo emy 1 obnagaet sHepruen 3 MaB.

BapuaHT Ne3

1. KuHeMaTnyeckue ypaBHeHNa OBUMKEHUSA OBYX MaTepuasibHbIX To4ek nmeloT Bua: x1 = Alt
+ B1t2 + C1lt3 n x2 = A2t + B2t2 + C2t3, roe B1 = 4 m/c2, Cl = —3mMm/c3, B2 =-2 wm/c2,
C2 =1 m/c3. OnpenennTb MOMEHT BPEMEHU, OJ19 KOTOPOr0 YCKOPEHUS 3TUX ToYeK BynyT paBHbI.

2. HanTm 3aKOH OABUMXXeHUA Tesa Maccon 1 Kr nod OencTBMeM NoCTOSAHHOM cunbl 2 H, ecnu B
MoMeHT t = 0 HavyasbHasa KoopauHaTa X = 0 N HavYasibHasa CKOPOCTb 5 M/C.

3. lap ” CnJoWwHOW UWAWHAP, W3rOoTOBJIEHHbIE W3 OAHOrO UM TOro e MaTepuana, C
OVIHAKOBOW MacCol, KaTATcs 6e3 CKOJIbXXeHUsl C 0ANHAKOBOM CKOPOCThLI0. ONpenennTb, BO CKOJIbKO
pa3 KMHEeTUYECKas SHeprus wapa MeHblle KUHETUYECKOW SHEPIrUM UMAnHApPa.

4. B 6annoHe BMecTMMOCTbiO 15 n HaxoauTca a3oT noa pAdasneHumem 100 kla npwu
TemnepaType 27 OC. Nocne Toro, Kak n3 6annoHa BbiNycTuUAM 14 r a30Ta, TeMmnepaTypa rasa ctana
paBHon 17 OC. OnpenennTb AaBsieHWe rasa, ocTasllerocs B 6annoHe.

5. Kwucnopopg, 3aHumaowmn obvem 10 n mn HaxomsAwwmncs nod pdaBneHuem 0,2 Mla,
agnabaTtHo cXxaT oo obbema 2 n. Hantm paboTy CKaTus U M3MEeHeHWe BHYTPEHHEN 3Heprum
Kucnopoga.

6. OnpepennTb Maccy a3oTa, npoweguero scieacrteme anddysmm yepes naowanky 50 cm2
3a 20 ¢, ecnn rpafMeHT NJIOTHOCTY B HaMNpaBJ/ieHN, NepneHanKyAapHOM niowanke, paseH 1 kr/m4.
TemnepaTypa a3oTa 290 K, a cpegHas gnmHa ceobogHoro npobera ero Mosnekyna paBHa 1 MKM.

7.0npenennTb HaNpPsS>XEeHHOCTb 3JIEKTPUYECKOro MNoss B TOYKE, PaACMnOJIOXKEHHOMN BAOJb
npsamon, coeguHsawen 3apaabl Ql = 10 HKn n Q2 = — 8 HKA 1 HaxogawWwencs Ha paccTosaHUnM 8 cm
OT OTpuUaTeNbHOro 3apsaga. PacctodaHne mexnay 3apsgamum 20 cm.

8. Mo megHOMY NpoBOAHUKY cedveHnem 0,8 MmM2 TeyeT Tok 80 MA. HanTm cpeaHIolo CKOpPOCTb
YyNOPSAA0YEHHOIr0 ABUXXEHNS 3JIEKTPOHOB BAOJIb MPOBOAHMKA, Npeanosaras, 4YTo Ha KaXAablih aToM
Mean NPUXoaAnTCs oAnUH CBOBOAHLIN 3/1eKTPOH. MNaoTHOCTb Mean 8,9 r/cm3.

9. Ha pacctosaHuu 5 MM napannesibHO NPAMOAMHENHOMY AJMHHOMY MPOBOAHUKY OBUXeTCS
9NEeKTPOH C KNHeTn4Yeckon aHepruen 1 kaB. Kakasa cuna 6byneT AenCcTBOBaTb Ha 3JIEKTPOH, €Cun Mo
MPOBOAHUKY NYCTUTb TOK 1 A ?

BapuaHT 4

1. MaTepuanbHas To4YKa [ABUMXKETCH Mo OKPYXHOCTU, paanyc kotopon 20 M. 3aBUCUMOCTb
nyTW, NPONOEHHOr0 TOYKON OT BPpeMeHW, BblparkaeTcs ypaBHeHMeM: S = t3 + 4t2 — t + 8. Hantu
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NPONAEHHbIA MyTb, YrJIOBYIO CKOPOCTb W YrJIoBoe€ YCKOpEeHWe TO4YKM 4Yepe3 3C OT Hadvala ee
OBVKEHUS.

2. MNynga macconm 5 r, neteBwas ropn3oHTasbHO U nMeBLWas ckopocTb 400 m/c, npobuBaeT
OOCKYy. Ha BblieTe 1u3 JoCKM CKopocCTb nynam 240 m/c. HanTu paboTy cunbl TpeHUA, BO3HMKALOLLEN
npuY NPOXOXXAEHUN Nynn B AOCKeE.

3. BeHTunatop BpawaeTca ¢ 4YactoTtonm 600 06/MUH. [locne BLIKAOYEHUSS OH Ha4van
BpallaTbCA paBHO3aMenNeHHO u, caenaB 50 06opoToB, ocTaHoBWUACA. PaboTa cun TOpMOXXeHUS
paBHa 31,4 [>k. OnpefnennTb: 1) MOMEHT CU1 TOPMOXKEHUSA; 2) MOMEHT MHEPLMN BEHTUAATOpPA.

4. bannoH BMecTuMocCTbio 20 N1 COAEPXXNT CMeCb BoAopoAa 1 a3oTa npu TemnepaTtype 290 K
n pasneHun 1 MMa. OnpegennTb Maccy Bogopoaa, ecam macca cmecu 150 r.

5. Mpun n3oTepMnYeckomM pacLlMpPeHN 0QHOro Mosis BoJaopoda bbifla 3aTpayeHa TensoTa 4
kO>X, npn 3ToM obbeM BOAOPOAA YBEANYWUICA B NATb pa3. [lpu kKakom TemnepaType npoTeKkasn
npouecc ? YeMy paBHO U3MEHEHMEe BHYTPEHHEN SHEPrun ra3a u Kakyto paboTy cosepunn ras ?

6. OnpenenuTb, BO CKOJIbKO pa3 OTANYAOTCS KO3I(PMDUUNEHTbl AMHAMMUYECKON BA3KOCTU
yrneKucsoro rasa v asoTta, ecnm oba rasa HaxoAsaTca NpU OANHAKOBOW TeMnepaType U O4HOM N TOM
e faBneHnn. MeKTUBHbIE ANAaMeTPbl MOJIEKYJT 3TUX Fra30B PaBHbI.

7. PacctosaHue mexnay 3apsgamm Ql = 2 HKn n Q2 = — 2 HKn paBHo 20 cMm. OnpepennTb
Hanps>XeHHOCTb MN0J1A, CO30aHHOIro 3TUMMN 3apsafaMu B TOYKe, HaXo4sLWencs Ha pacctosaHum 15 cm
OT nepBoro n 10 cM OT BTOPOro 3apsnos.

8. Mo antoMrUHMEeBOMY MPOBOAHUKY cedyeHnem 0,2 mMm2 TeyeT Tok 0,2 A. OnpenenuTb cuny,
OENCTBYIOLLYIO Ha OTAeNbHble CBOOOOHbIE 3/IEKTPOHbI CO CTOPOHbI JIEKTPUYECKOro noss. YaenbHoe
conpoTumesieHNe antoMNUHUA 26 HOM:M.

9. lMepneHONKYASPHO CU0BbLIM JINMHUAM MarHUTHOro nons uHaykumen 0,3 Tn aBmxeTtcs
MPOBOAHMK OJIMHOM 15 cM co ckopocTbio 10 M/C, NnepneHanKyasaspHON NpoBOAHUKY. OnpenennTb
30C, nHoyumpyemyio B NpoBOLAHUKE.

BapuaHT Ne5

1. KuHeMaTunyeckme ypaBHeEHNS OABMKEHNSA OBYX MaTepuasibHbIX TOYEK MMeloT Bua: x1 = B1t
+ Clt2 nu x2 = A2 + B2t + C2t2, rge B1 = B2, C1 = - 2 m/c2, C2 = 1 m/c2. Onpegennts: 1)
MOMEHT BPEMEHU, AN KOTOPOro CKOPOCTU 3TUX TodeK ByayT paBHbl; 2) yCKOpeHUs obenx Toyek
0J19 3TOro MOMeHTa.

2. Teno Macconm 2 Kr najaeT BepTUKANIbHO C YyCcKopeHueM 5 m/c2. OnpepennTtb cuny
COMpPOTUBJIEHNSA NPU ABUKXEHUM 3TOro Tena.

3. MaxoBuK B BMAE CMJIOWHOIN0 AMCKA, MOMEHT MHEPUUU KOTOPOro 150 kr - m2 ,
BpallaeTcs c Yactotonm 240 06/MuH. Yepes 1 MWH Nocne Hayana OENCTBUSA CUJT TOPMOXKEHUSA OH
ocTaHoBwicA. OnpenennTb: 1) MOMEHT CUJT TOPMOXKEHUSA; 2) Yncao o60poTOB MaxoBMKa OT Havana
TOpMOXeHUA 0o MOJIHOWN OCTAHOBKMW.

4. B cocyne eMKocTbio 1 51 HaxoguTca 1 r kucsopoga. OnpenennTb KOHUEHTPaLUIo MO1eKY N
rasa B cocyge.

5. B 3aKpbITOM cocyge HaxoguTcsa CMeCb a30Ta Maccom 56 r m kucrnopoga Maccon 64 r.
OnpenennTb U3MEHEeHNe BHYTPEHHEN SHEepPrum 3Ton cMecu, ecnn ee oxnagunu Ha 20 OC.

6. OnpeoenuTb KO3(MULMEHT TEMJOMPOBOAHOCTU  a30Ta, €Ccan  KO3PMPULMNEHT
OVMHaMMNYEeCKOWN BA3KOCTM A1 HEro Npu Tex e ycsioBusx paseH 10 mklla-c.

7. Mop [encTBMEM 3JIEKTPOCTATMYECKOro MoJjisi pPaBHOMEPHO 3apsiXKeHHOoW 6eckoHe4yHow
MJOCKOCTU TOYEYHbIN 3apan 1 HKn nepeMecTwsicss BOONb CUJIOBOW JIMHUM Ha 1 CM; npu 3TOM
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coBepuleHa paboTta 5 MkI>X. OnpenennTb MNOBEPXHOCTHYIO MJOTHOCTb 3apAA0B Ha MJIOCKOCTMU.

8. 1Ba UMAMHAPUNYECKNX NMPOBOAHMKA OOWHAKOBOr0O CeYeHus, OAUH M3 Meau, a Apyrom mns
Kenesa, coeguHeHbl MapasanenbHo. OnpenennTb COOTHOLUEHWE MOWHOCTEN TOKOB A 3TUX
MPOBOOHMKOB. YaesibHble CONMPOTUBNEHNSA MeOn N XeJe3a paBHbl COOTBETCTBEHHO 17 n 98 HOM-M.

9. Ha KoHuax KpblJlbeB camofneTa pa3MaxoMm 20 M, seTawero co ckopocTbio 900 KM/Y,
BO3HMKAET 3/IEKTPOABMKYLLASA cnia nHaykumm 0,06 B. OnpenennTb BEPTUKANbHYO COCTaBASIOLLYIO
WHAOYKUUWN MarHUTHOro noss 3emau.

BapuaHT N6

1. ABTOMOBMIb OBUXXETCS MO 3aKPYrieHMIO LIOCCe, MMEKLWEMY paanyc KpmBu3Hbl 100 M.
3aKoH OBUMXXeHUs aBToMObBWNS Bblpa)kaeTcs ypaBHeHuMeMm S = 10 + 5t — 2t2 . HaTtu ckopocTb
aBTOMOOGUAA, €ero HOpMaJibHOE, TaHreHUMasIbHOE 1 MOJIHOE YCKOPEHNA B KOHLLE MNATON CEKYHAbI.

2. MnaTtdopma c neckom obuien Maccom 2 T CTOUT Ha pefibCax Ha FOPM3OHTaIbHOM y4acTKe
nyTu. B necok nonafjaeT CcHapsaA4 Macconm 8 Kr m 3acTpeBaeT B HeM. [lpeHebperas TpeHuem,
onpenenuTb, C KaKOW CKOPOCTbi bByaeT aBuraTbCca nnatdgopma, ecam B MOMEHT nonagaHus
CKOpPOCTb CHapsaaa 450 m/c.

3. Ha ogHoOpoAHbIN CNJOWHON UMAMHAPUYeCKNA Ban pagmycom 50 cM HaMoTaHa serkas
HUTb, K KOHLY KOTOPOW MpuKpenseH rpys maccon 6,4 kr. 'py3, pa3MmaTbiBasd HUTb, OMycKaeTcs C
ycKkopeHuem 2 m/c2. Onpenenntb MOMEHT UHepLUnN Bana 1 ero Mmaccy.

4. [lo Kakon TeMmnepaTypbl MOXXHO HarpeTb 3amasHHbIA CcoCyh, cogepxawun 36 r BoAbl,
4yTOObl OH He pa30opBaJsiCs, ecqiM U3BECTHO, YTO CTEHKM COCyda BblAepXWBaloT gaBneHne 5 MMa.
O6bem cocyaa 5 n.

5. OnpepennTb yaesnbHble TEMJIOEMKOCTUM MNpPU MNOCTOSAHHOM o6bemMe M nNpuM NOCTOSHHOM
0aBNI€HMN HEKOTOPOro rasa, ec/im U3BeCTHO, YTO OH NPWU HOPMaJibHbIX YCNOBUAX MMEET yaefibHbIN
obbvem 0,7 M3/kr. YTo 3>TO 3a ras ?

6. KoathdumumeHT aunddysnm sopopofa npu HopMasbHbIX Yycnosumax 9,1-10-5 m2/c.
OnpenennTb KOIMPUUMEHT TENMONPOBOAHOCTM BOAOPOAA NPU 3TUX YCSIOBUSAX.

7. 2nekTpocTaTM4eckoe noJjie Co3[aeTcsa MONOXKUTENbHO 3aps)XeHHOM C MNOCTOSHHOW
MOBEPXHOCTHOW NJIOTHOCTbLIO 10 HKN/M2 6ecKoHe4YHOWM NI0CKOCThI0. Kakyto paboTy Haao CoBepLInNTb
0J19 TOro, 4Tobbl NEPEHECTUN 3/IEKTPOH BAOJIb JIMHUN HANPSAXXEHHOCTU C pacCcTosHMa 2 cm go 1l cm ?

8. OnpegennTb HaMNPSXEHHOCTb 3JIEKTPUYECKOro nossd B aJIlOMUHUEBOM MPOBOAHUKE
o6bemoMm 10 cmM3, ecnm Npm NPOXOXKOAEHMN MO HEMY MOCTOAHHOIO TOKa 3a BPeMs 5 MUH BblAENNN0CH
2,3 K>k TennoTbl. YaesnbHoe conpoTuB/ieHNe aloMUHNSA 26 HOM:M.

9. B 04HOPOAHOM MarHMTOM noJsie € uHaykuymen 0,2 Tn HaxoAuTCs NPSAMON MPOBOOHMK
onnHonm 15 ¢cMm, no KoTopomy TeyeT Tok 5 A. Ha nposogHuk gencrseyet cuna 0,13 H. Onpegenntsb
Yyrosl Mexay HarnpaB/eHUs MU TOKa U BEKTOPA MarHUTHON NHAOYKLUN.

BapuaHTt Ne7

1. Koneco BpautaeTcs C NOCTOAHHbLIM Yrl0BbIM YCKOpeHueM 3 pag/c2. Onpenenntb pagunyc
KoJieca, ecnin 4epe3 1 ¢ nocne Hadana OBUXKEHUS MOJIHOE YCKopeHue Koneca 7,5 m/c2.

2. CHapsaj Macconm 5 Kr, BbIIETEBLUMA N3 OPYyAMSA, B BEPXHEN TOYKE TPaeKTopuu uMmeeTt
ckopocTb 300 M/c. B 3TON TO4YKe OH pa3opBaJsica Ha ABa OCKOKa, NpuyeM 60NbLINN 0CKOJIOK MacCcomn
3 Kr noneten B obpaTHOM HanpaBaeHUN Co ckopocCTbio 100 m/c. OnpenennuTb CKOPOCTb BTOPOrO,
MeHbLLero, 0CKoJiKa.

3. MaxoBuK Ha4yMHaeT BpaLLaTbCH U3 COCTOAHMSA MOKOS C MOCTOAHHbLIM YIr1I0BbIM YCKOPEHUEM
0,4 pag/c2. OnpenennTb KUHETUYECKYIO SHEPIrMI0 MaxoBMKa Yepes 25 ¢ nocne Havana OBUXKEHUS,
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ecsin 4yepes 10 ¢ nocne Havdana OBUXKEHUA MOMEHT MMMYyJibCa MaxoBUKa cocTasnan 60 kr - m/c2.

4. CpefHAa KBagpaTMU4Hasa CKOPOCTb MOJieKy rasa nog nasneHuem 0,3 Mlla coctasnsaeT 400
M/c. OnpenennTb NJOTHOCTb ra3a npu 3TUX YCNOBUSAX.

5. Kucnopoa macconm 32 r HaXoAMTCS B repMeTUYHO 3aKpbITOM cocyne nofd gasnaeHuem 0,1
MMa npun TemnepaTtype 290 K. lNocne HarpeBaHUsa [OaBJ/ieHWe B Cocyhe MOBbICUIOCL B 4 pasa.
OnpepennTb: 1) 06beM cocyaa; 2) TeMnepaTypy, A0 KOTOPOW Harpenan ras; 3) KOJIMYeCTBO TEN0ThI,
coobuieHHoe rasy.

6. KoadppuumeHTbl onddysmn v BHyTPEHHEro TpeHns Kucaopoaa Npu HEKOTOPbIX YCI0BUAX
paBHbl cooTBeTCcTBeHHO 0,12 MMm2/c n 19,5 Mklla:c. HanTm npm 3TUX YCNOBUSAX MJOTHOCTb
Kucnopoga.

7. B Mmonenu atoma Bogopoaa no bopy anekKTpoH OBMXXETCS MO KPyroBown opbuTte pagnycom
52,8 nM, B UEeHTpPe KOTOPOM HaxoAuUTCs NPoToH. OnpenennTbs CKOPOCTb 3JIEKTPOHA Ha opbuTte un
MoTEeHUNaNbHYIO SHEPrU0 d/IEKTPOHA B NoJie agpa, Bbipa3uB ee B J1IEKTPOH-BOJIbTaX.

8. MNOTHOCTb 3NEKTPUYECKOro TOKa B MeOHOM npoBoge paBHa 10 A/cm2. OnpenenuTsb
yAesbHY0 TEMIOBYIO MOLLHOCTbL TOKa, eC/IN yaesibHoe conpoTusneHne mean 17 HOM: M.

9. DNIeKTPOH  [OBUXKETCA B OAHOPOAHOM MarHUTHOM noJsie ¢ uHaykuwen 0,1 Tn no
OKpY>XXHOCTW. OnpeaennTb YyrioByl0 CKOPOCTb BpallleHWs 3/1eKTPoHa.

BapuaHT Ne8

1. 3aBUCMMOCTb MPONAEHHOr0 TENOM NYTU OT BPEMEHU Bblpa>kaeTcs ypaBHeHneM: S = At — Bt2 +
Ct3 (A =2wmM/c; B=3m/c2; C=4 m/c3). OnpegennTb A1 MOMEHTa BPeMeHN 2C Mocsie Havana
OBV>XeHMA: 1) NpONAEeHHbIN MYy Tb; 2) CKOPOCTb; 3) YCKOPEHMe.

2. Teno Maccoi 5 Kr NogHUMAlOT C yCKopeHueMm 2 m/c2. OnpenennTtb paboTy Cusibl B TeYeHne
NnepBbIX MATU CEKYH/I.

3. N'opm3oHTanbHaa naaTgopma Macconm 25 Kr n pagnycom 0,8 M BpalaeTcsa ¢ 4acTtoTom 18
MUH-1. B LEHTpe CTOUT 4YeNoBEK U OEPXUT B pacCTaB/IEHHbIX pyKax rumpu. CymTtas unnavHgp
CNAOWHbIM ONCKOM, onpenennTtb 4YaCToOTy BpalleHud nnachopr|, ecJZin 4enosek, onyCctmB PYyKwu,
YMEHbLINT CBOW MOMEHT nHepumn ot 3,5 go 1 kr - m2.

4. OnpenennTb Hanbonee BEPOSTHYID CKOPOCTb MOJIEKYN rasa, MJOTHOCTb KOTOPOro npu
nasnieHun 40 kla coctasnseT 0,35 kr/m3.

5. [1Ba Mons ABYXaTOMHOIo MaeanbHOro rasa HarpeBaloT MNpyM MNOCTOAHHOM obbeme Ao
TemnepaTypbl 289 K. Onpenenntb KOINMYECTBO TEMIOThI, KOTOpoe Heobxoammo coobwnTb 3TOMY
rasy, 4Tobbl yBenM4nTb ero fassieHne B 3 pasa.

6. OnpenennTb, BO CKOJIbKO pa3 OTAMYaeTcsa KoahduumeHT auddysnm rasoobpasHoro
BogopoAa oT KoaduumeHTa anddysum razoobpasHoro Kucnopona, ecnm oba rasa HaxogaTca npu
OONHaAKOBbIX yCJ1OBUAX.

7. TINOCKMIN BO3AYLUHbIM KOHOEHCATOP eMKOCTbIo 10 Nd 3apsKeH A0 pa3HOCTU NMOTEHLNANO0B
500 B. llocne OTKAKOYEHUA KOHAEHCATopa OT WCTOYHWKA HaMnps>XeHUs paccTosHue Mexny
nJjacTMHaMu KoHAeHcaTopa 6bl1o yBennyeHo B 3 pa3a. OnpenennTb: 1) pa3HOCTb NOTEHUMaNoB Ha
obknafKax KOHOEeHCaTopa Mocjie UX pasfaBumXeHus; 2) paboTy BHEWHUX CUN MO pasABUMXKEHUIO
naacTuH.

8. B MeHOM NMpoBOAHNKE ceyeHnemM 6 MM2 1 OJIMHON 5 M TeyeT Tok. 3a 1 MUH B NPOBOAHUKE
Bbioensetcs 18 [k TennoTbl. OnpeaennTb HaMNpsXXeHHOCTb MOoJfA, MJOTHOCTb U CUJy TOKa B
NpoBOHUKE.

9. DJIeKTPOH, YCKOPEHHbIW pa3HOoCTbio noTeHuwmanos 0,5 kB, ABMXKeTCs nNapannienbHo
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NPAMOJIMHENHOMY  OJIMHHOMY MPOBOAHMKY Ha paccTosHum 1 cm oT Hero. Kakasa cuna 6ypet
0encTBOBaTb Ha 3JIEKTPOH, €C/IM Yepe3 NPOBOAHUK NponyckaTb ToK 10 A.

BapuaHT N9

1. Kosieco aBTOMallMHbI BpallaeTcs paBHO3aMefJIeHHO. 3a BpeMs 2 MUH OHO WU3MEHWJ0
YacToTy BpalleHnsa oT 240 no 60 muH-1 . OnpenenuTb: 1) yrioBoe yCKopeHue Koseca; 2) 4mcno
NoJiHbIX 060pPOTOB, CAeNaHHbIX KOECOM 3a 3TO BpeMs.

2. Teno, nagass C HEKOTOPOM BLICOTbI, B MOMEHT COMPUKOCHOBEHUA C 3emnen obnapaert
mMmnynbcoM 100 Kr - M/C U KnHeTudeckonm sHeprmen 500 Ox. OnpenennTtb: 1) ¢ KaKOW BbICOThI
nagasno Tesno; 2) Maccy Tena.

3. YenoBek Macconm 60 Kr, CTOAWMNA Ha Kpato roOpM3oHTaIbHON naaTgopMbl maccon 120 Kr,
Bpallalowencs no WHepUUM BOKPYI HEMOABUXXHOW BepTUKaibHOW ocu ¢ 4HactoTtom 30 MuH-1,
nepexoauT K ee ueHTpy. CymTas nnatdopMmy KpyrjibiM OOHOPOAHLIM AWCKOM, a 4YesloBeKa —
TO4Ye4yHOW Maccon, onpenennTb, C KakKon YacToTonm byneTt Torga BpallaTbcs naaTdopMma.

4.TMpn Kakonm TeMnepaType CcpedHAs KBagpaTuyHaa CKOPOCTb MoJsieKyn Kucnopoda 6onblue
nx Hanbosnee BEPOATHOM CKOpPOCTU Ha 100 m/c ?

5. MNpwn n3obapHOM HarpeBaHUK ABYX MOJIEN HEKOTOPOro naeanbHOro rasa Ha 90 K emy 610
coobuweHo 5,25 kI TennoTbl. OnpenenuTb: 1) paboTy, coBeplwaemMyto rasom; 2) U3MEHEHME
BHYTpEeHHen 3Hepruu; 3) senndmnHy y = CP/CV.

6. Kakon TosWwuHbI cnefoBano 6bl caoenaTb AepeBSAHHYK CTeHY 3[4aHusA, 4Tobbl OHa faBaia
Takylo >Ke MnoTeplo TennoTbl, KaK KUPMUYHas CcTeHa ToawwuHonm 50 cM, npu OJUMHAKOBbIX
TeMmnepaTypax BHYTPU N CHapy>Xu 3gaHuna ? KoadduumeHTbl TENJONPOBOAHOCTU  KUpMNMYa W
hepeBa cooTBeTCcTBeHHO 0,70 n 0,175 BT1/m-K.

7. CnJIOWHOWA Wap M3 AW3JIeKTPMKA PaduycoM 5 CM 3apshkeH paBHOMEpPHO C 0H6beMHoW
nnoTHocTblo 10 HKA/M3. OnpenenvTb 3HEPTrvl0 3/1EeKTPOCTAaTUYECKOro MOJIs, 3aKJIYEHHOro B
OKpY>KaloLLEM Lap NPOCTPaHCTBE.

8. LUMKNOTPOHbI MO3BOJIAIOT YCKOPATb NPOTOHbI A0 3Heprun 20 MaB. OnpenenuTb pagnyc
OYaHTOB LUMKOTPOHA, €C/I MarHUTHasa nHAyKuma 2 Ta.

9. Cuna ToOKa B KonebaTeslbHOM KOHTYpe u3MeHsieTcsa Mo 3akoHy 1=0,1sin 103 t, A.
NHOYKTMBHOCTb KOHTYypa 0,1 MH. HanTu 3aKoH M3MepeHns Hanps)XeHUs Ha KOHAeHcaTope N ero
€MKOCTh.

BapwuaHnT 10

1.Teno BpallaeTCca paBHOMEPHO C Ha4vasibHOM YrjloBOM CKOPOCTbI 5 paa/c v yrnoBbiM
yckopeHuem 5 pan/c2. Ckonbko obopoToB caenaeTt Teso 3a 10 c?

2. C NokoAWwMMCS LWapoM MacCoM 2 Kr CTaJIKMBAEeTCHA TakKoW e wap, OBUWXKYLWWUACA COo
CKopoCTbo 1 M/c. Bblumcantb paboTy, COBeEpLUEHHYIO BCAeACTBME AedopMauum npu npsamMoMm
LeHTpasZIbHOM Heyrnpyrom yaape.

3. Monbin UMAMHAP Maccom 1 Kr KaTUTCSA MO FOPU30HTAIbHOW MAOCKOCTU CO CKOPOCThbio 10
M/c. OnpenennuTb CuUay, KOTOPYD HEOBXOAUMO MPUAOXKUTE K LMANHAPY, 4TOObl OCTaHOBUTbL €ro Ha
nyTu 2 m.

4. CpefHAs KBaApaTU4YHasi CKOPOCTb MOJIEKYJ ra3a npu HOpMaJsibHbIX YC/I0BMSIX paBHa 480
M/c. CKONIbKO MOJIEKY1 COAEPXXUT 1 r 3Toro rasa?

5. HekoTopbi ra3 maccon 1 kr Haxoautcsa npm Temnepatype 300 K n non nasneHmnem 0,5
MMa. B pe3ynbTaTe nM30TepMMYECKOro CKaTUS AaBfeHME rasa yBenynnocb B ABa pa3a. PaboTa,
3aTpayYeHHas Ha cxkaTue, paBHa — 432 k. OnpenennTb, Kakowm 3TO ras.
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6. B cocyne emkocTbio 5 n copmepxutca 40 r aproHa. OnpepennTb cpefHee 4UCHO
coygapeHuin Monekyn B CeKyHay npu TemnepaType 400 K.

7. Kakas yckopsatowas pa3HoCTb noTeHumanos notpebyercs onsa Ttoro, 4Tobbl coobwiunTb
cKopocTb 50 Mm/c: 1) aneKTpoHy; 2) NPOTOHY.

8. dnekTpoaBmxywasa cuna b6atapenm paBHa 20 B. KoapdhuuMeHT nosiesHoro nencTeus
6aTapen coctasnseT 0,8 npu cuie Toka 4 A. YeMy paBHO BHYTpeHHee conpoTueneHne batapen ?

9. Cnna Toka B 06MOTKe coneHompaa, coaepxxawero 1500 BuTKOB, paBHa 5 A. MarHUTHbIN
MOTOK Yepe3 rornepevyHoe ceyeHme cosieHomaa cocTaBnsfeT 200 MkB6. OnpenennTb 3Hepruto
MarHUTHOIro nonsa B cosieHoumnae.

7.4. MeToomnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUM,
YMEHMUM U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMUpoBaHUa
KOMMNEeTeHLUUun

7.4.1 TpeboBaHMA K BbINOJIHEHUIO TECTOBOrO 3amaHus

TecTpoBaHMe sIBASETCSH OOHMM U3 OCHOBHbIX CPeACTB (POpPMasibHOrO KOHTPOA KayecTBa
oby4yeHunsi. DTO MeTo[l, OCHOBAHHbIA Ha CTAaHAAPTU3NPOBAHHbLIX 3afaHUAX, KOTOPbIE MO3BOASAIOT
N3MEpPUTb MCUXOPU3NOIOTMYECKME U JINYHOCTHLIE XAPaKTEPUCTUKN, a TakKXe 3HaHWS, YMEHUs ”
HaBbIKW UCMbITYEMOTO.

OCHOBHbIe npMHUUMblI TECTUPOBaHWNA, cnenytouine:

— CBA3b C uensAMm obyyvyeHuUs - Uenn TeCcTUPOBaHUS OOJ/KHbl OTBEYATb KPUTEpPUsM
COLINAJIbHONM MONE3HOCTU 1 3HAYUMOCTU, HaYHYHOMN KOPPEKTHOCTU N 0OLLLIECTBEHHOW NOAAEPIKKU;

— 00BEKTMBHOCTb - WCMOJIb30BaHME B Menarormvyecknx M3MepeHusax 3Toro npuHumna
NPW3BaHO He OOoMYCTUTb Cy6beKTUBM3MA U NPeaB3aTOCTM B MPOLECCE 3TUX U3MEPEHWIA;

— ChNpaBeaIMBOCTb M MJIACHOCTb - OAMHAKOBO [n06po)xenaTesibHOe OTHOLUEeHWE KO BCEM
06yyYalLMMCS, OTKPbITOCTb BCEX 3TAMNOB MpoLiecca U3MepeHuil, CBOeBPeMEHHOCTb 03HAKOMJIEHUS
o0yyYalLnMXcsa ¢ pe3ynbTaTaMn N3MEpPEHUIi;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUIN U CaAMONPOBEPOK Kaxkaoro y4yebHoro
MOAYJIs, pa3fesia U Ka)KAoW TeMbl; Ba)XHbIM aCNeKTOM OaHHOro NpuHUuna sienseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeacTaB/eHNs Coaep)XaHusa y4ebHOoro Kypca B cofep>XaHum TecTa;

- TYMaHHOCTb W 3TMYHOCTb - TECTOBble 3afaHus U Mpouenypa TeCTUPOBAHUA [OJDKHbI
NCK/0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalowmMmcsi, He [OMyCcKaTb YLEMJIEHUS UX Mo
HaLUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoBOMY, TEPPUTOPMAJSIbBHOMY, KYJbTYPHOMY W
APpYrvM Npu3Hakam;

Ba)kHellWwuM SBASETCS MPUHLMMN, B COOTBETCTBUM C KOTOPbIM TeCTbl AOJIKHbI OblThb
MOCTPOEHbI MO MeToauke, obecreymBatolleld BbINOJSIHEHME TpPeboBaHM COOTBETCTBYHOLLErro
henepanbHOro rocyaapcTBeHHoro obpasoBaTenbHOro cCTaHaapTa.
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B TeCcTOBbIX 3afaHMNAX UCMOJIb3YIOTCH YeTblipe Tuna BONpPOCOB:

— 3akpbiTas ¢opMa - siBAseTcAa Hambonee pacnpoCcTpPaHEHHOW K MnpeasiaraeT HEeCKOJIbKO
aflbTEepPHATUBHbLIX OTBETOB Ha MOCTABJIEHHLIN BOMpoc. Hanpumep, obyyvatoemMycs 3aaeTcs BOnpoc,
TpebyolWunin anbTepHaTUBHOIO OTBETA «Ha» WIN <«HET», <«SBNAAETCA» WIN «He SBASEeTCA»,
«OTHOCUTCS» WM «HEe OTHOCUTCA» W T.n. TecToBoe 3afaHue, coaeprkalllee BOMPOC B 3aKPbITON
¢opmMe, BkJto4aeT B cebss OAWH WAM HECKONbKO MpPaBUJIbHbIX OTBETOB WU WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3afaHMeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJSb3YyeTCs TakXe B TecTax-3afjadvax C
BbIOOPOYHLIMU OTBETAaMWU. B TECTOBOM 3a4aHNN B 3TOM Clyvae ChopMyIMPOBaHbI YCIOBME 3aa4m n
BCe HeobxoAMMble WCXOAHble [aHHble, a B OTBeTax MpeAcTaB/ieHbl HECKO/IbKO BapWaHTOB
pe3yfibTaTa pelleHns B YNCoBOM unm bykBeHHOM Buae. O6y4atoWnNNCs AOSHKEH pPelwnTb 3adady u
NnokasaTb, Kakol 13 NpeAcTaB/IEHHbIX OTBETOB OH MOJIy4YWII.

— OTKpbITas opMa - BOMPOC B OTKPbLITOM ¢opme npencTaBnsieT coboi yTBepKaeHue,
KOTopoe HeobXxoaMmMo AOMOJIHUTL. [JaHHas popMa MoXKeT ObITb NpeacTaB/ieHa B TECTOBOM 3aaHunu,
HanpuMmep, B BUAE C/IOBECHOro TekcTa, (hopMynbl (ypaBHEHUS), rpadunka, B KOTOPbIX NPOMyLLEHbI
CYLLLECTBEHHbIE COCTaBJAOLINE - YACcTW CloBa UM OyKBbl, YCJIOBHble 0003HAYEHUS, AUHUN UIN
n300pa>keHnss 3/1eMeHTOB CxXeMbl U rpaduka. ObydvawWMAcs [OJHKEH Mo MnaMsaTM BCTaBUTb
COOTBETCTBYIOLLME 3/IEMEHThI B YKa3aHHbIE MecTa («MponycKu»).

— YCTaHOBNEHNE COOTBETCTBUSA - B JAaHHOM Cjlyvyae oby4vatollemMycsa npeasiaratoT ABa CNUCKa,
MeXay 3JIEMEHTaMU KOTOpPbIX ClieayeT yCTaHOBUTb COOTBETCTBUE;

— YCTaHOBJIEHME MoCNefoBaTeNbHOCTM - MpeanosaraeT HeobxXxoAMMOCTb YCTAaHOBUTb
NpaBWJIbHYO NOC/ef0BaTENIbHOCTL NpeasiaraeMoro crnnucka cioB uan pas.

KpuTepumn oueHKu 3HaHUK npu nposeneHu TeCtTupoBaHus

OTMeTKa «OT/INYHO» BbICTaB/AETCS MPU YCJ0BUMN NPaBUSIbHOIO OTBETa He MeHee yeM 85%
TEeCTOBbIX 3a43aHUNN;

OTMeTKa «XOpoLlo» BbICTaBASAETCS NpuY yCJ0BUWU NpPaBuJIbHOro oTeeTta He MeHee 4yeM 70 %
TeCTOBbIX 3a4aHUI;

OT™MeTKa «yOOBNETBOPUTENIbHO» BbICTABNIAETCA MNP yCJZIOBUWN NPaBUJIbHOIo OTBETa HE MEHEE
50 %;

OTMeTKa «Hey0BJIeTBOPUTENbHO» BbICTAaBAAETCA NPU YCI0OBMW NPaBUIbHOIO OTBETA MEHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

Pe3ynbTaTbl TeKyLlEro KOHTPOJIS WCMONb3YIOTCA MNpU  MNPOBEOEHUUN TMPOMEXYTOYHOM
aTTecTauuun.

MeToaon4vyeckne mMaTtepuanbl Mo npuemMy 3allUT OTHETOB MO na6opaTopr|M 3aHATUAM
MeToaun4yeckue matepuansl Mo NpMeMy 3alnT NpaKTUYeCKnX 3aHATUN

7.4.2 Tpe6GoBaHMA K HAaNMCaHUIO KOJIJIOKBUYMa
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KonnokBuyMm npeactaBasieT coboi He TONIbKO 0A4HY 13 (DOPM TEKYLLEro KOHTPOJIA, HO U 0OHY
N3 aKTUBHbIX (POPM y4ebHbIX 3aHSATWIA, MPOBOAMMBIX KaK B Buae 6Gecendbl npernoaaBaTens co
CTyAeHTaMu, Tak 1 B BUJe ceMnHapa, NoCBSLLEHHOTro 06CyXKAeHNo onpeaenieHHON HayYHOW TeMbI.

LenaMmn KoONNoKBUyMa SIBAAIOTCA: BbIACHEHWE Yy CTYLEHTOB 3HaHW, ux yrnybneHue
(NoBbILWEHWE) 1 3aKpeneHne No TON NN NHOW TeMe Kypca; popMmnpoBaHne y CTYLEHTOB HaBbIKOB
aHanM3a TeopeTuvyecknx npobnem Ha OCHOBE CaMOCTOATENIbHOrO U3y4eHUst y4ebHOM U HayyYHOWN
nMTepaTypbl.

OcHoBHasa 3afa4va KOJUIOKBUMYMa - MNPOOYAUTL Yy CTYAEHTa CTPeMJIeHMe K YTEHU W
NCMNOJ/1b30BaHMIO AOMOJIHNTESIbHON SKOHOMMUYECKOWN INTEepaTyphl.

Ha KonfokBMYyM MOryT BbIHOCUTCSA Kak mpobfsieMHbie (HepeAKO CMOpHble TeopeTuyeckue
BOMPOChLI), TaK N BOMPOCHI, Tpebyowme camoCTOATENbLHOIO U3y4YeHns, a Takxe bonee rnybokon
npopaboTku.

Ha camocTosiTeNbHYl0 MOArOTOBKY K KOJUIOKBUYMY CTYyAeHTYy oTBoauTca 1-3 Hegenw.
MooroToBka BKJOYaeT B ceba wn3yvyeHne pekoMeHOOBaHHOW fnMTepaTypbl W COCTaBJieHue
KoHcnekTa. KonsokBnyM npoBoanTbcsa nnbo B hopme nHamBuayansHon 6ecenbl npenonaBaTens co
cTyaeHToM, nnbo becenbl B HebonbLINX rpynnax (3-5 yenoBek).

KpuTepum oueHKHU KOJIJIOKBMyMa

OueHka «5» - rnybokoe W NpoYHOE YCBOEHME MNPOrpamMMHOro MaTepuana - MOJIHbIE,
nocnefoBaTeslbHble , FPAMOTHbIE M JIOrMYECKM U31araeMble OTBEThI NPX BULOU3MEHEHUN 3a4aHUS, -
cBoboaHO cnpaBnsoWMecs C MNOCTaBMIEHHbIMW 3ajayaMu, 3HaHWS MaTepuana, - MNpPaBUJIbHO
060CHOBaHHbIE MPUHSATblIE peLUeHUs, - BRafeHue pPasHOCTOPOHHUMUW HaBblkaMW W MpuemMamu
BbIMOJIHEHNA NPaKTU4Yecknx paboT.

OueHka «4» - 3HaHMe MpOrpaMMHOro MaTepuana - [paMoOTHOe WU3foXeHue, 6e3
CYLLLECTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, - MPaBWJIbHOE MPUMEHEHUE TeopeTUYecKmnx
3HAHWUI - BJlafieHne HeOOX0AUMbIMU HaBbIKaMy NPU BbIMOJIHEHUM MPAaKTUYECKUX 3aaay

OueHKa «3» - yCBOEHWE OCHOBHOI0 MaTepuana - Npu oTBeTe AOMYyCKalTCAa HETOYHOCTY - NP
OTBETE HEAOCTAaTOYHO nMpaBuUsibHble (QOPMYJIMPOBKU - HapylUeHMe nocjiefoBaTe/IbHOCTU B
N3JI0>KEHUW NMPOrpaMMHOro MaTepuana - 3aTPyAHEHUS B BbINOJHEHUN NPaKTUYECKNX 3aaHuNi

OueHKa «2» - He 3HaHWe MporpamMHOro MaTepwuana, - NpyM OTBETE BO3HUKAIOT OWNOKK -
3aTPYAHEHUS MPU BbINOJIHEHUN NMpaKTU4eckux paboT.

7.4.3 MeToaunyeckue Matepuasnbl No NpMeMy 3aLlUUT NPAKTUYECKUX 3aHATUN

1. O6y‘-IaIOLLI,VII7ICFI AonyckaeTCcda K BbIMOJIHEHNIO MNPaKTUHYeCKUX 3aHATUA TOJIBKO Mocse
nonydyeHma «aonyCcka» y npenogaBartend, obecnevynBatoLliero npoeeaeHme NpakTn4eckKnx 3aHATUN.

2. «Jlonyck» OOY4YaloLWMUXCA K BbIMOJHEHNIO MPAKTUYECKUX 3aHATUN 03T  TOJIbKO
npernogasaTesfis Ha OCHOBaHWW ornpoca oby4valouwierocs, MNyTéEM oOMpefesieHns CTeneHu
noaoroToBJ1€HHOCTU O6y‘-IaIOLLI,eFOCH K BbIMOJTHEHNIO MPAaKTNYeCKNX 3aHFITVII7I, a TaK XXe OTCYTCTBUIO Y
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CTyOeHTa He BbINOJIHEHHbIX MpeabloyLwnX NpakTn4eCckKnx 3aHATUN.

3. O6y4aloLNACs, He MOJIYYUBLLUUN «A0MYCK», K BbIMOJIHEHUIO MPAKTUYECKOr0 3aHATUSA He
fonyckaeTcs.

4. BblinosiHeHMe npakKTUu4Yeckux 3aHATUN CTyoeHTaMun, He nonydmswmnMm «aonyck» wu
nponycTmBLInNX npakKkTn4yeckmne 3aHATUNA npon3BoanNTbCA 0o BbIMOJIHEHWA cne,u,yrou.l,e|7|
NMPaKTU4YeCKOro 3aHATNA, BO BpeMA Ha3Ha4YeHHOe rnpenogaBaTtesieM.

MopsAoK 3aWMThl MPAKTUYECKMX 3aHATUN

1. Oby4aloWMnACs, BbIMOMHUBLLUUA MNpPakTUYeckoe 3aHsasTue, OpOPMUBLLUMA MO HEN OTYET,
OOMyCKaeTCs K 3aliMTe NPaKTUYeCKOro 3aHATuUS.

2. 3awunTa MPaKTN4YeCKnXx 3aHATUN npoBOoANTCA MO Mepe X BbIMNOJIHEHNA B HacCbl 3aHATUN,
oTBeAEéHHble Ha BbINOJIHEHNE NMPaKTNn4eCKnx 3aHATUN.

3. Onpoc oby4vawowmxca npenogaBaTesieM MNPOBOAUTCA B paMKax TeMbl MPakTUYECKOro
3aHATUSA.

7.4.4 MeTopMyeckue MaTepuasbl MO NpueMy 3alLUT OTHETOB MO JIabopaTOpPHbLIM
3aHATUAM

JlabopaTopHoe 3aHsATME - 3TO OpraHn3auMoHHas opMa obydeHuns, pernaMeHTUpoBaHHas no
BpemMeHn (napa) uU cocTaBy (y4ebHaa rpynna, noarpynna), Leflb KOTOPOM - CHOPMUPOBAThb
npogeccnoHasibHble YMEHUS U HaBblKM B 1abOPaTOPHbLIX YCNOBUAX C MOMOLLbIO COBPEMEHHbLIX
TexXHU4YeCKUx CpeacTB.

Llenb npoBeneHns nabopaToOpHbIX 3aHATUA - KOHKPETU3aUUA TEeOpPeTUYECKUX 3HaHWUN,
MoJly4YeHHbIX B MPOLIECCE NEKLWA, MOBbILIEHNE MPOYHOCTUN YCBOEHUS M 3aKpenjeHns Mnaydaemblx
3HaHUN N YMEHU.

DyHKUNAMM NabopaTopHbIX 3aHATUN SBNAAIOTCA: 3aKpernyieHne TeopeTUHeCKMX 3HaHWW Ha
NpakTUKe; YCBOEHME YMEHWA WCcnenoBaTesbCkon paboTbl; yYCBOEHWE YMEHWUI MpakTU4ecKomn
NCUXO0JIOrM4eckon paboTbl; MPUMEHEHNE MCUXOJIONMYECKMX TEOPeTUYECKUX 3HaHUN ANs pelleHus
NpPakTUYeCKMX 3ajay; caMorno3HaHne obyyatowmxcs 1 camopasBuTue.

Tunn4YHble 3a0aHnSNA; nHonBmnayaJibHble 3a4aHNA, rPynnoBblie 3a4aHNA.

Mopsiaok npoBeaeHns nabopaTopHbIX 3aHATUIA:

- BHEayAUTOPHasdA CaMOCTOATENIbHada NOAroToOBKa K 3aHATUIO,

- NpoBepKa TeOpeTI/ILleCKOIZ noaroToBJIEHHOCTU CTYOEHTOB,

- UHCTPYKTUPOBAHNE CTYOEHTOB;
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- BbIMOJIHEHUNE NMPAKTUHECKUX 3a4aHun, o6cy>K,u,eH|/|e NTOros,;

- O(bOpMJ'IeHVIe oT4yeTa; oueHKa BbINOJIHEHHbIX 3a4aHNN U CTENEHN OBJlafeHMNS yMEeHNAaAMN.

JlabopaTopHble paboTbl HOCAT PenpoayKTUBHbLIN XapakTep (CTyOEeHTbl MOb3yloTCH
noapobHbIMN NHCTPYKUMAMK). MeToanka npoBeaeHus nabopaTopHOro 3aHATUS BKJOYaeT B cebs
TpW 3Tana: NoAroToBKy K nabopaTOpHOMY 3aHATUIO, €ro NPoBeAEHNE U NCUXONOrMYECKNIA aHaNn3.
Ha nogrotoBuTenbHOM 3Tarne npernojaBaTeslb FTOTOBUT Ha Ka)XaoM pabovyemM mMecTe MeToamvyeckue
pekoMeHaaumm no BcemM abopaToOpHbLIM 3aHATMAM C MOAPOOHBLIM OnMMcaHMeM Bcex TpeboBaHMn K
OencTeun ctygeHToB. CTyoeHTaM BblgaeTCa 3ajaHMe MO M3YyYeHUo Teopunm Mo Teme, KoTopas
bynet oTpabaThiBaTbhbCA Ha abopaToOpHOM 3aHATUK. B KoHUe 3aHaTUMI BCca paboTa odopmMnaeTca B
YCTAHOBJIEHHOM MopsaKe M odopMaaeTcs oT4yeT Mo sabopaTOPHOMY 3aHATUIO. BbiMosHeHHas
cTyneHToM snabopaTopHas paboTa oueHMBaeTCs npenogaBaTefsieM. Ha 3akni4ynTenbHOM 3Tare
npenodaBaTesib  aHaAM3WpyeT npoBefeHne nabopaToOpHOro 3aHATMA C  NO3MUUKM  ero
3P PEKTUBHOCTHN, AeslaeT BbIBOAbI.

7.4.5 MeToanyeckue MmaTtepuansl Npuv npueMe 3ayerta

3ayerT - BUA MEPONPUATUSA NMPOMEXKYTOYHOW aTTeCTauMu, B pe3ysibTaTe KOTOPOoro obyyatowmn
rnosiydaeT OUEHKY B LWIKaJsie «3a4eT» / «He3a4deT». AuddepeHUunpoBaHHbIA 3a4eT - BUA 3a4eTa, B
pe3ynbTaTe KOTOporo oby4alWwnnca rnosydyaeT OUEeHKY B 4YeTbipexbalibHOM wWKasie («OTJNYHO»,
«XOpOLLO», «yAOB/I€TBOPUTESIBHO», «HEYOOBNETBOPUTESIbHO»). 3a4eT MOXET MPMHUMATbCA KaK B
yCTHOM cbopMe (KoTopas npeanosiaraeT OTBETbl CTYAEHTOB Ha TeopeTuM4eckme BOMpocChl), Tak U
BbICTaBNATbLCA MO pe3ysibTaTaM BbINOJHEHUS CTyA€eHTaMW YCTaHOBJIEHHbLIX MPOrpamMMon BUOOB
paboT. Inda pa3Hbix obyyvatowmxcsa yd4ebHom rpynnbl MOryT ObiTb onpeneneHsl pasHble GopMbl CAauun
3a4eTa B 3aBUCUMOCTW OT KayecTBa uUx paboTbl B ceMecTpe (ax) nayvyeHmsa gucumnianHbel. Bonpochk K
3a4eTy, 3a4aHus, KOTopble O0JIXKHbI BbIMOJHUTE CTYAEHTHI B ceMecTpe, (1 hopMy ero nposeneHuns)
CTYOEeHTbl NnoJjiydaloT Ha MEepBOM 3aHATUM MO OUCUUMANHE B LAHHOM CeMecTpe MO peLlleHuto
npenogasaTens.

Kputepumn oueHUBaHUA KOMNETEeHU N
Pe3ynbTaTt 3ayeTa

He 3a4TeHOo CTyoeHT He 3HaeT 3HayuTeNbHOW YacTu nporpaMMHoro Matepuana (MeHee 50 %
NPaBUIbHO BbIMOJIHEHHbIX 3a4aHui 0T obwero obbema paboTbl), 4OMNYCKAET CYLLECTBEHHbIE
0LIJI/I6KI/I, HeyBepeHHO, C 6onbLnMn 3aTpPyOHEHUAMN BbIMNOJIHAET NpaKTun4eckune pa60TbI, HE)
NoATBEp>XXAaeT OCBOEHME KOMMeTeHLUWN, NpeayCMOTPEHHbIX MPOrpaMMon 3a4eTa.

Ba4yTeHo CTyD,eHT NMoKa3biBaeT 3HaHWA TOJIbKO OCHOBHOIo mMaTtepuana, HO He yCcBOoua ero p,eTane|7|,
IOMyCKaeT HETOYHOCTW, HEeAOCTAaTOYHO MpaBuiibHble (OPMYJIMPOBKM, B LIEJIOM, He
npenaTcTByeT YCBOEHUIO nocnepytwouiero nporpaMmMHoOro MaTepunana, HapyLwleHunsa
lnornyeckom nocnenoBaTesIbHOCTUN B WU3JIOXKEHUW MPOrpaMMHOro Matepunana, UCNbITbiIBaeT|
BaTPyAHEHVWS MPU  BbIMOJIHEHUM  MNPaKTUYECKMX paboT, MOATBEPXLAET OCBOEHUE
KOMI'IeTeHLlI/IIZ, npenycMoTpeEHHbIX nporpaMMon 3a4eTa Ha MWHUMaJZlbHO A0NyCTUMOM
ypoBHe.

CTyLeHT nokasbiBaeT TBEPAO 3HAET MaTepualsi, FPamMoTHO 1 MO CYLLECTBY U3NlaraeT ero, He
nonyckas CyLlecTBeHHbIX HEeTOYHOCTEeW B OTBeTe Ha BOMpPOC, MPaBW/IbHO MPUMEHSET
TeopeTnyeckre MOoJIOXKEHNS MPU peLleHUn MNPaKTUYeCcKMX BOMPOCOB WU 3ajady, BJlafeeT
HEeob6X0AUMbIMU HaBbIKAMU 1 MPMEMaMU UX BbINOJIHEHUS, AOMNYCKas HEKOTOPbIE HETOYHOCTH;
NeMOHCTPUPYET  XOPOLIWA  YypOBEHb OCBOEHMA MaTepuania, WHGPOPMALMOHHON U
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KOMMYHUKATUBHOW KyJbTypbl M B LIENOM [MOATBEpXAaeT OCBOEHWE KOMMeTeHUW,
NpefyCMOTPEHHbIX NMPOrpamMMoi 3a4eTa.

CTyneHT rnyboko U TMpOYHO YCBOWJI MPOrpaMMHbIA  MaTepuas, uWcYeprbiBawoLLe,
nocnenoBaTeslbHO, YETKO U JIOTUYECKU CTPOMHO ero u3naraeT, YMeeT TeCHO YBA3bIBaTh)
TeOpUI0 C MPaKTUKOMN, cBOBOAHO CrpaBnseTca C 3agavyamu, BOMPOCaMn U APYruMn BUAaMU
NPUMEHEHUs 3HaHWA, NMPUYEM He 3aTPYAHSETCs C OTBETOM Mpu BUAOM3MEHEHUUN 3aAaHUM,
MCrnonb3yeT B OTBETE MaTepuan MOHorpadruyeckon nutepaTypsbl, NpaBuSibHO 060CHOBLIBAET|
NPUHATOE pelleHue, BJlafeeT Pa3HOCTOPOHHUMMW HaBblkaMW U MpUeMaMy BbIMOJIHEHUS
NpakTUYeCKUX 3afiay, NOATBEPXAAET MOJSIHOe OCBOEHME KOMMEeTEHUUN, NpefyCcMOTPEHHbIX|
nporpaMMoii 3a4eTa.

7.4.6 MeToanyecKkue MmaTtepuasnsbl NpyU rNpueMe s3K3aMeHa

OueHKa <«OTJIMYHO» - BbLICTABNSIETCA CTYAEHTY, [OKa3aBLIEeMy BCECTOPOHHMUE,
cncTeMaTM3NpoBaHHbIe, rNybokme 3HaHUsA y4ebHoM NporpamMmbl AUCUUMNANHBI U YMEHNE YyBEPEHHO
NPMMEHSATb WX Ha NpakKTUKe TMpU pelleHUn KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATLIX PEeLLeHNN.

OueHKa «XOpoLUOo>» - BbICTAaBNAETCS CTYAEHTY, eC/IN OH TBEPA0 3HAET MaTepuas, FPaMoTHO
N MO CYLLEeCTBY U3NaraeT ero, yMeeT NPUMEHATb NOJIy4YeHHble 3HaHNSA Ha NPaKTMKe, HO AOMNYCKaeT B
OTBETE WM B peLEeHUN 3a4ay HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbIO
OOMOJIHUTESNIbHBLIX BOMPOCOB NnpernogaBaTens.

OueHka «Y[OBJIETBOPUTEJILHO» - BbICTaBNSIETCS CTYLEHTY, nokasasluemy
(hbparMeHTapHbIN, Pa3pPO3HEHHbLIN XapaKTep 3HaHWIN, HeOOCTATOYHO MpaBUJibHbIE (HOPMYJIMPOBKN
6a30BbIX MOHSATUA, HApPYLUEHUS JIOTMYECKOW MNOC/IeA0BaTE/IbHOCTU B W3JIOXKEHUU MPOrpamMMHOro
MaTepuana, Ho NPy 3TOM OH BJlIaieeT OCHOBHbLIMU pa3aenamMmu y4ebHol NnporpamMmbl, HEO6X0AUMbIMU
ONs nanbHenwero o6y4yeHNs U MOXKeT NPUMEHATb NoJlyYeHHbIe 3HaHUsa no obpa3uy B CTaHOAPTHOM
cuTyauumm.

OueHKa «HeyA,0BJIETBOPUTEJIbHO» - BbICTABJISETCA CTYZIEHTY, KOTOPbIA He 3HaeT 6osiblueln
4acTV OCHOBHOIO cofep>XaHus y4ebHon nporpaMmbl AUCLUUMIIVHBI, AONyckaeT rpybbie owmnbkn B
(hOpPMYySINPOBKAX OCHOBHbIX MOHATUIA OUCLUUMANHBLI U HE YMEEeT UCMO0JIb30BaTb MOJIyYEeHHble 3HAHWS
Nnpu peLleHnn TUMOBbIX MPaKTUYEeCKUX 3adau.
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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

1. KatbambeToBa, M.A. (MaiKONCKWiA roCy [apCTBEHHbIN
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:8004/catalog/fol2?SHOW_ONE_BOOK+07B
8CB

2. 3NeMeHTbl KBaHTOBOM (PM3NKN aTOMOB 1 MONEKY :
y4yebHoe nocobume / MuHobpHaykn PO, ®IrbQY BMNO Marikon.
roc. TexHo. yH-T, Kad. xumumn, pusnkm n Grusnko-xmmm-.
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:8004/catalog/fol2?SHOW_ONE_BOOK+04A
1FA

3. JlabopaTopHbIN NPaKTUKYM MO Kypcy PU3nKun 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:8004/catalog/fol2?SHOW_ONE_BOOK+04A
1EE

4. dusnka. KomnboTepHoe MoaesnnpoBaHue v
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:8004/catalog/fol2?SHOW_ONE_BOOK+07B
8CF
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HasBaHue CcblsIKa

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

5. MeToaunyeckne ykasaHus K BbIMOJIHEHNIO KOHTPOJIbHOMN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+04A
paboTbl N0 U3MKe : oA CTYAEHTOB TEXHUYECKNX 1F6

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 rocyfapCTBEHHbIN 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

7. KatbambeToBa, M.A. (Mankonckunin rocy 4apCTBEHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+041
TexHoNorn4yeckmun yHmeepcuteT). OnTuka. KBaHTOBas 549

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.
- Pexxnm pgocTyna: ANns 3apermcTpupoBaHHbIX NOJb30BaTesnen

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

1. Znanium.com. ba3oBasa KoNnekums : 31eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patensckum ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
06HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3osaTtenen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa ¢ y4eTOM BCeX naMeHeHnn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHble nocobums, YMK, moHorpacum, aBtopedepaTsl, Auccepraunm,
3HUMKONeann, CI0Bapu U CNpaBoOYHUKN, 3aKOHO4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI,
cneumanbHble nepuognyeckne n3gaHns N n3gaHus, BollyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ 2. eLIBRARY.RU. : Hay4YHasa anekTpoHHas bubnnoteka : canT. - MockBa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: ans 3aperucrpup.
rnonb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
nHununaTmee Poccmnckoro poHaa hyHOaMeHTasIbHbIX UccnenoBaHuin gnsa obecnevyeHns pocCUNCKUM
YYeHbIM 3JIEKTPOHHOI0 A40CTYrMa K BeAYUWNM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy € pyCCKOA3bIYHLIMU NY6ANKaALNAMU N HbIHE SBASIETCS BeayLlen
9NEeKTPOHHON BNUBANOTEKON HayHYHON MEPUOLNKM Ha PYCCKOM fA3bIKE B MUpeE.
https://elibrary.ru/defaultx.asp 3. CYBERLENINKA : Hay4YHas anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pocTtyna: ans 3aperucrpup.
nofib3oBaTesie. - TeKCT: 3N1eKTPOHHLIN. KnbepJleHnHKa - 3To Hay4YHasa 31eKTpoHHas bubnnoTteka,
MoCTpOEeHHas Ha NnapagurMe oTKpbITON Haykn (Open Science), 0OCHOBHbLIMU 3aa4aMu KOTOPON
ABASETCA MoNynsaprusauns HayKu 1 Hay4YHOW AeATesIbHOCTH, 06 eCTBEHHbI KOHTPO/Ib KayecTBa
Hay4HbIX Ny6AnKaunn, pasBntTne MexxaucUnNnInHapHbIX NCCIe40BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4HOW peLeH3un, NoBbIleHne LUTUPYEMOCTN POCCUNCKON HAaYKN N MOCTPOEHUE NHMPaCTPYKTYypPbl
3HaHun. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

9.1 OcHOBHbIe cBeapeHus 06 usyvaemMom Kypce

®dopmbl poBeAEHUS 3aHATU

O4yHasa popma obydeHunsa: Jlekumn - 34 Yaca, nabopaTopHble 3aHATUA - 34 Yaca, NpakKTNYeckne 3aHaTma - 34 vaca.
3ao4Hasa opma 0byyeHus: Jlekumm - 6 4acos, NabopaTopHbie 3aHATUA - 6 HYACOB, MPaKTUYECKME 3aHATUA - 6 YACOB.
O4Ho-3a04Hasa opma oby4veHuns: Jlekuun - 22 vaca; nabopaTopHble 3aHATUA - 24 Yaca; NpaKTUYeCcKne 3aHATNA - 22 4aca.
PopMbl KOHTPOJISA

HdonyckoMm K cpave 3a4eTa M dK3aMeHa SIBJISETCS BbIMNOJHEHME BCeX MPeayCMOTPEHHbIX y4ebHbIM MIaHOM MNpakTudeckmux n nabopaTopHbIX
paborT.

MpoMeXXyTO4YHbIN KOHTPOJIb — 3a4€eT, IK3aMeH.

9.2 NMNopApoOK U3y4yeHUs AUCLUNJIUHDI

(MocnenoBaTe/IbHOCTb AEUCTBUY CTYAEHTa rnpuv U3y4yeHuun ANCLUNnInHbI)

IOna ctyneHToB o4HOM (hopMbl 0OyUHeHus

Y4yebHbI nnaH AUCUMNJINHBI NpeaycMaTpuBaeT NpoBefeHne NeKUNOHHbIX, MPakKTUYeCcKux 3aHaTun. MaTtepuan pasbuT Ha TeMbl, KaXXAblA 13
KOTOpPbIX BKJIIOYaET JIEKLMOHHbLIN MaTepuas, npakTuyeckme 3aHATMA M nabopaTopHble paboThl, @ TakXe rnepeyeHb TeM MpefHa3Ha4YeHHbIX A1
CaMOCTOATESIbHOr0 N3y4YeHUS.

Mocne KakAoro IEKLNOHHOIO 3aHATUA CTYAEHT A0JIKEH NPOCMOTPETb 3aKOHCNEKTUPOBAHHbLIN MaTepuas, C MoOMOLbI0 y4ebHO nuTepaTypshl,
pPEKOMEHAOBaHHbIX WCTOYHUKOB ceTu WHTepHeT pa3obpaTb MOMEHTbI, OCTaBLUMECS HEMOHATHbIMW, OTBETUTb Ha KOHTPOJIbHble BOMPOCHI,
NPUBOAMMbIE B KOHLLE KaXKA0MN TeMbl. B cny4ae ecnm Ha Kakme-To BONpPOChl HAWTKM OTBET He yAasloch, CTYAEHT A0J/KeH 0bpaTuThCA Ha cnepytolem
3aHATUM 38 pa3bsaACHEHUSAMU K NpernofasaTesio.

MpakTunyeckne 3aHATUA NpefHa3Ha4vYeHbl 414 3aKpenjieHUs TeopeTUYecKoro Mmatepuana, NoJlydyeHUs nNpakTU4eCKUxX HaBblKOB, POPMUPOBAHNSA
OThesIbHbIX KoMneTeHUuuin. MNepes 3aHATUEM CTYLEHT O0JIKEH MOBTOPUTb OTHOCAWMINCA K YKa3aHHOW npernogaBaTeneM TeMe Matepuan. Bo spems

npoBefeHns MPakTUYeCKOro 3aHATUA CTYOEHT LOJDKEH BbIMOJHUTbL BCe 3apaHus. o utoram BbIMNOJIHEHHON pa60Tb| Heobxoanmo npeacTaBuUTb
pe3ynbTaTbl npenogaBaTesito, OTBETUTb Ha KOHTPOJIbHblE BOMPOCHLI, NMpmBoguMbie B MeTOOUYHECKUX YKa3aHUAX K BbIMOJIHEHUIO MPaKTU4YeCKnx
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3aHATUI 1 nabopaTopHbIX paboT.

Ons NO/IHOUEHHOro OCBOEHUS TEM, BbIHECEHHbIX Ha CaMOCTOSATENIbHOE U3y4eHne HeobXxoAMMO MOJIb30BaTbCA JINTEPATYPON MMEILENCA B
bubnmoTteke N peKoMeHA0BaHHONM NpenofaBaTesieM, 4OCTYNHbIMU NCTOYHUKAMMN 3JIEKTPOHHOM BnubnnoTeyHonm cnctemsl n cetn MHTepHeT. B paboyen
nporpamMMe no AUCUMNINHe NPUBOANTCS NepeyYeHb BCEX N3YYAEMbIX TEM, MPaKTUYeCKNX paboT, a TakXe OCHOBHas, AOMOJIHUTENbHasA MnTepaTypa,
CCbIIKN Ha NCTOYHUKMN U3 IJIEKTPOHHON BrnbanoTedyHom cnctembl U ceTn NIHTepHeT. B cnyyae ecnm Kakue-To BOMPOChl OCTAOTCHA HEACHLIMU BO BpeMS
ayOUTOPHbIX 3aHATUN UK KOHCYbTaumnn, Heobxoanmo obpaTuUTbLCA K MpenogaBaTesto.

MpoMeXXyTOYHbIA KOHTPOJIb - 3a4eT - NPOBOAUTCS OYHO, B YCTHOWM hopMe. Ha NoAroTOBKY K OTBETY CTYAEHTY OTBOAUTCS He MeHee 30 MUH.
Mo xopy oTBeTa CTyAeHTa Ha 3afaHHble nperofaBaTenemM MNpeaBapuTeslbHO BOMPOCHI M3 MepeyHsi, npenogaBaTeslb MMeeT MpaBO 3ajaBaTb
[OMNONHUTENbHbIE BOMPOCHI B YCTHOW hopMe.

MPOMEXXYTOYHbIN KOHTPOJIb - 3K3aMeH - MPOBOAUTCSA OYHO, B YCTHOW ¢opMe no OuneTam yTBEPXKAEHHbIM Ha 3acedaHun Kadeapbl. Ha
noaroToBKY K OTBETY CTYAEHTY OTBOAUTCSA He MeHee 40 MuH. o xooy OTBETa CTyAeHTa npernogaBaTeslb MMeeT NMpaBo 3afaBaTb AOMOJHUTESbHbIE
BOMPOCHI B YCTHOW hopMe.

IOna CTyneHTOB 32a04YHOW M OYHO-3a04HOU poOpM OOyueHun

AyaNTOpPHbIE 3aHATUA COCTOAT U3 NEKUUN, NMPaKTUYECKUX 3aHATUN KU NnabopaTopHbiX paboT B nepmod yCTaHOBOYHOW M dK3aMeHaLMOHHOMN
ceccun.

B nepunond yCTaHOBOYHOW Ceccun CTYOEHTbl 3HAKOMATCSH TakXe C MNepevyHeM WU3yYaeMblX TeM, BbIMNOJIHAEMbIX MPAKTUYECKUX 3aHATUN W
nabopaTopHbIX paboT, KOHTPOJIbHbLIX BOMNPOCOB, NMPaBWiaMn BbIMOJHEHUS 3a4aHWA, pacincaHNEM KOHCY/IbTaLWiA.

B nepuon Mexnay yCTaHOBOYHOM M 3K3aMEHALMOHHOW CeccusMu CTYAEHT 3HAKOMUTCA C BblHECEHHbIMW Ha CaMOCTOSATENIbHOE WU3y4eHue
Temamun. B cryyae BO3HMKHOBEHWUS BOMPOCOB CTYOEHT MOXeT o00paTuTbCA K MpernogaBaTesiio JIMYHO WU MO 3/eKTPOHHOW rnoyTe. B
3K3aMeHAUMOHHYI0 Ceccuto CTyAeHT MpeacTaBaseT pe3ysbTaTbl NPOBEAEHUS MPaKTUYECKUX 3aHATUA U BbIMOJIHEHUS nabopaTopHbIX paboT,
OTBEYaeT Ha BOMPOChI NpenoaaBaTens Nno HUM.

MPOMEXYTOYHbIA KOHTPOJIb — 3a4€T - MPOBOAMTCHA 04HO, B YCTHOW popMe. Ha NoAroToBKY K OTBETY CTYAEHTY OTBOAUTCA He MmeHee 30 MUH.

Mo xopy oTBeTa CTyAeHTa Ha 3afaHHble nperofaBaTenemM MNpeaBapuTeslbHO BOMPOCbI M3 MepeyHsi, npenogaBaTeslb MMeeT MpaBo 3ajaBaTb
[OMNONHUTENbHbIE BOMPOCHI B YCTHOW hopMe.

MpPoOMEXXYTOUHbIN KOHTPOJIb - 3K3aMeH - MPOBOAUTCS 04HO, B YCTHON chbopme. Ha NoAroToBKy K OTBETY CTYZEeHTY OTBOAMTCS He MeHee 40 MUH.
Mo xony oTBeTa CTyAEeHTa npenofaBaTeslb UMeeT NpaBo 3afaBaTb AOMOJIHUTESIbHbIE BOMPOCH! B YCTHOW hopMe.

9.3 PekoMeHpauum No UCNOJ1b30BaHUIO MaTepUuasioB OUCLUNJIUHBI
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Mepepn n3y4yeHneMm ANCUNMNANHBI CTYAEHT AOJKEH 03HAaKOMUTbLCA € paboyen nporpaMMon, rae npuseaeHa sca Heobxognmasa nHdopmaums o
CTPYKTYpe Kypca, nepeyeHb TeM, InTepaTypbl, NHbIX NCTOYHMKOB HEOBXO0ANMOWN MHOPMaLNK, YKa3aHbl (hopMUpyeMble KoMneTeHumn, TpeboBaHms
K OCBOEHMI0 ANCLVMAVHBI, BOMPOCHI K 3a4eTy, a TakXXe AaHHble MeTOAMNYeCKNEe YKa3aHWsa Mo U3yYeHio ANCUMNANHbIL. MMHMManbHO HeobXxoaMMbIi
TeopeTMYeCKUn MaTepuasn MnpuBefeH B KOHCMeKTe nekuuin. CTyAeHTy peKoMeHAyeTCs MOoC/ie KaXKAoro JIEKLUWOHHOro 3aHATuMsA obpawaTtbeca K
KOHCMNEKTY NeKLNIA, 4TO NO3BOJIAET Syylle 3aKpPennTb U3y4YeHHbIn MaTepuan. Nepen KaXkKabiM MpakTU4eckum 3aHATnem n nabopatopHon paboTon no
COOTBETCTBYIOLLUM METOANYECKUM YKa3aHUSAM HeobX0aMMO 03HAaKOMUTBLCA C COAEPXXaHMEM N NOPAAKOM BbIMOSHEHUS MAaHUPYEMOM K BbIMOJHEHUIO
paboThl, N0b3YSACH KOHCMNEKTOM JIEKLUN N pEKOMEHAYEMON NMTepaTypon NOBTOPUTL OTHOCALLNINCA K TeMe paboTbl TeopeTniecknin matepuan.

9.4 PekoMeHpauuu no pabore c oCHOBHOM U PEKOMEHAO0BAaHHOW NUTepaTypon

B paboyein nporpamMmmMe COAEPXUTCSA NMepeyeHb BCEX M3YYaeMbIX B paMKax OaHHOrO Kypca TeM, MPakKTUYeCKUX 3aHATUA U NabopaTopHbIX
pPaboT N PEKOMEH0BAHHbLIX MPU WX U3YYEHUUN UCTOYHMKOB. HeobXoAMMO MOMHUTbL, YTO B KOHCMEKTE JIEKLWA COAEPXXUTCS TOSIbKO MUHUMaNbHO
HeobXoOUMbIA TeopeTUYeckuin MaTepuas, Npu CaMOCTOATENIbHOM U3y4YeHUU TeM, MOArOTOBKE K MPAaKTUYECKMM 3aHATUSAM U MPOMEXYTOYHOMY
KOHTPOJIl0O HEOOXOAMMO MOJIb30BAThCSH PEKOMEHOO0BAHHON Kak OCHOBHOW M [OOMOJIHUTENIbHOW NMTepaTypolr, TakK M MCTOYHMKAMU 3SEKTPOHHbIX
6MBINOTEYHBIX CUCTEM U ceTu IHTepHeT.

JInTepaTypa, pekoMeHayeMas B KayecTBe OCHOBHOW, Haubosiee MOSIHO OTpaXkaeT CoAep>XaHWe AAHHOro Kypca, MO3TOMY Mpu MOArOTOBKeE
HeobXxoa4MMO NMPenMyLLLeCTBEHHO M0JIb30BaThLCSA €10, HO OTAEJIbHbIE M3 PAacCMATPUBAEMbIX BOMPOCOB JiyYlle OCBELLEHbl B CNeLnalibHbIX NCTOYHUKAX,
KOTOpble MPUBOAATCA B CMWCKE OOMOJIHATENbHOW NIMTepaTypbl. Takxe Tyda OTHECEHbl WCTOMHMKWU, codepikalime HeobXOoAMMbIA CrpaBOYHbIN
MaTepuasn, galolme peTpPoCneKTUBHbIN 0630p paccMaTpuBaeMbiX TeM, HEOBXOAUMbIE NPU NOArOTOBKE AOK/13aA0B.

9.5 PekomeHgauum no pabore ¢ TeCcToBOM CMCTEMOM
npOMe)KyTO‘-IHoe TeCcTnpoBaHMe ABndeTCca OAHUM N3 BUOOB KOHTPONA 3HaHUNM CTyOeHTOB, MO3BOJIAOLWIMM NpenoaaBaTesllo BbICTaBUTb OLLEHKY

B BEOMOCTb y4eTa ycneBaeMocTu. MpenonaBaTesb MMeeT NMpaBo NMPoOBOAUNTb AOMOJIHUTENbHbIE online MeponpuUATUS MO BbISBJIEHNIO AOCTVXXEHUN
cTyaeHTa anst 060CHOBAHHOIO BbICTAB/IEHNS OLIEHKN.
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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

OnepaunoHHasa cuctema Windows JJorosop ot 26.05.2020 Ne 32009117096 Jorosop ot 17.01.2019 Ne 31908696765

MNpaBo ncnosb3oBaHusA MO "BupTyanbHas nabopatopusa" "SnekTpoTexHmnka" KoHTpakT Ne0376100002720000032

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

1. Znanium.com. ba3oBas KonNekuuns : 31eKTPOHHO-6nbnnoTedyHaa cuctema : cant / OO0 'HayyHO-M34aTENbCKUA LIEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoamnyeckme n3gaHus n n3faHus, Bbinyckaemble n3gatenbcTBamMmm By30B. http://znanium.com/catalog/

2. eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoTteka : caiT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: ANnsa 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6binia co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTaslbHbIX UCCenoBaHU ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN U HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 6MbanoTekon Hay4HOM NepnoamnKn Ha pycCcKkom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

3. CYBERLENINKA : Hay4Has anekTpoHHasa bubnnoTteka : caiT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0OCTyna: ANs 3aperncTpup. nosb3oBaTesienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAnrMe oTKpbITON Haykn (Open Science), 0OCHOBHbIMU 3afa4aMu KOTOPOW ABISieTCA
nonynspmusaums Haykm u Hay4HoOM AeATeNIbHOCTU, OBLECTBEHHBIN KOHTPOJIb Ka4ecTBa Hay4HbIxX Nybnnkauuii, passmtue
MEXANCUMMMHAPHBLIX NCCIeA0BaHNA, COBPEMEHHOI0 NMHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAleayoLM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3am AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

1. Znanium.com. ba3oBas KONIeKLUSA : 3IEKTPOHHO-6MbnnoTevyHas cuctema : cant / OO0 'Hay4HO-n3naTenbCKmUn LEHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4ebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATe/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

2. eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnnoTeka : canTt. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTene. - TEKCT: 3N1eKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bisia co3faHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCcCcnenoBaHuin ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYBANKALNAMUN U HblHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 6nbanoTekon Hay4HON NepnoamnKn Ha pycCKoM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

3. CYBERLENINKA : Hay4Has anekTpoHHasa bubnnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesen. - TEeKCT: 31eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCSA
nonynspusaums Haykn n Hay4Hon AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunii, passmtue
MEeXANCUNMANHAPHbIX UCCNeA0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILEeHNE LUTUPYEMOCTH
POCCUICKON HayKW N MOCTPOeHMe NHPACTPYKTYpPbl 3HaHWNA. 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 dpusnkn (®_kopnyc-
B-103) 385140, Pecnybnuka Anbires,
TaxTaMykKanckuinm pamoH, nrr.
A6noHoBckun, yn. Ceasum, nom Ne 11,
Y4yebHbIn Kopnyc

y4yebHble CToJbl U MOCafoYHbIE MecTa
no KonM4yecTBy 0by4aloLNXCA; [OCKa;
MynbTUMeAunHoe obopynosaHmne
(HoyTOyK, NpoeKTop, 3KpaH); Habopsbl
nabopaTopHble «MexaHuka»; Habopbl
nabopaTopHble «Tennosble ABJEHNSA»;
Habopbl nabopaTopHble
«2NeKTpuyecTBo»; Habopsl
nabopaTopHble «ONTuKa»; Habopbl Ans
npoBefeHns NpakTukyma
«INeKTpoaMHaMnKa»; aMnepmeTpbl
nabopaTopHble; BONIbTMETPbI
nabopaTopHbIe; BECbl TEXHUYECKNE C
pa3HOBeCaMu; AUHAaMOMETpbI
nabopaTopHble 5H (nnaHweTHbIE);
BbiNpAMUTENb B-24 (y4ebHbin);
WNCTOYHUKN NOCTOSIHHOIO 1
nepeMeHHoro Toka (4 B, 2 A);
TepMOMETp PTYTHbIN; Habop
apeoMeTpoB; ocuuiorpad;
NCUXPOMETP; KaMepPTOH Ha
PE30HMPYIOLLEM SALLINKE C MOSIOTOYKOM;
ApoccersibHble KaTyLIKN; MaHOMETP
AEeMOHCTPaLMOHHbINA; MoAeNb
3/1eKTPUYECKOro asuratesns; NopTpeThl
BblAaoWmxcs hnsmnkos; Tabnauua
«MexayHapoaHas cucteMa eanHuL,
(C)»; Tabnnua «Lkana
3/IEKTPOMArHUTHbIX BOJIH».

OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765

YyebHas ayanTopums ons nposeneHus
3aHATUN NeKuMoHHOro Tuna; Y4yebHas
ayanTopusa AN NpoBeLeHUs 3aHATUN
cemumHapckoro Tuna (®_aammH-A-306)
385140, Pecnybnuka Agbires,
TaxTaMyKanCKuUi panoH, nrt.
A6noHoBcknn, yn. Ceasum, gom Ne 11,
AOMUHWCTPaTUBHOE 3[aHNe

paboyee mecTo NpenogasaTens;
yyebHaa mebenb Ha 26 NoCafo0YHbIX
MeCT, [OCKa, My/ibTUMeAMnAHOe
obopynoBaHuMe (NpoeKTop, 3KpaH)

7-Zip CBobonHasa nuueH3snsAdobe
Reader DC CeobogHas
nueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO 02260-018-0000106-480950nepa
UnoHHasa cnctema Windows [lorosop o1
26.05.2020 Ne 32009117096 Lorosop
0T 17.01.2019 Ne 31908696765
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