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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TojTy Ha 3acefaHuu kapeapel Duzuku

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. Honrymux

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I[.M._I[onryan

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokomor 20 . Ne
3aB. kadeapoii JAM. Jonrymux

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonrynnxm




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

oBJIaJicHNE 0a30BbIMH 3HAHUSIMHU OCHOBHBIX (PM3UYECKHUX 3aKOHOB U METO/IOB
KJIACCMYECKON U COBPEMEHHON (DM3UKH 7Sl YCIEIIHOTO (POPMUPOBAHUS U PA3BUTHS,
o0uienpodeccuoHaNbHBIX KOMIIETEHII 110 BUAaM NMpo(eccuoHalIbHOMN 1eATeIbHOCTH B
00J1acTH CTPOUTENIBCTBA IPAXKAAHCKUX U MPOMBIIUIEHHBIX 3JaHUI

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunimna @usuka BXOJUT B 0053aTENbHYIO YacTh y4eOHOro IiaHa
0o0pa3oBaTeNbHOM MPOrpaMMBI.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(OpMHPOBAHHBIC B PE3YJIbTATE NU3YUEHUS TUCIHUILIHH/ PAKTUK:

Jis n3yyeHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B Pe3yJIbTAaTE N3YUEHHS TUCHUIUIHH «Du3nkay, «MaTeMaTuka,
«Mudopmaruka» Ha 6aze cpeaHero (IOJIHOro) 001Iero 00pa3oBaHusl.

3uanus (yMEHUs, BJIa/ICHU), IOTYYCHHbIE MPU U3YUYEHUU JAHHON JUCIUTUIMHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

be3omnacHOCTh KU3HEAEATENbHOCTH

ConpoTuBieHne MaTepUajIoB

CrpoutenpHas pusznuka

Mertpounorusi, cTaHaapTH3anus, cepTUUKALNS U YIIPaBICHUE KaYeCTBOM

[IpoekTHas neATeIbHOCTD

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayssl) «Pu3nka» oOydaromuiics J0KeH
o0s1afaTh CIEAYIOIMMU KOMITETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemath 3a1a4u MpoheCCUOHATBHOMN 1eATEIbHOCTH Ha OCHOBE
HCIIOJIb30BAaHUS TEOPETUUECKUX U NPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIIK-1.1 Onpenensier XapakKTepUCTUKU GU3NYECKOT0 U XMMHUYECKOT 0 Iiporiecca
(s1BJIEHHUA), XapaKTEPHOTO J1s1 00BEKTOB MPOPECCHOHATBHON
JeSITEIbHOCTH, Ha OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX
HUCCIe0OBaHUuN

OIIK-1.2 Hcrnons3yeT TeopeTHdeCcKre OCHOBBI TEXHUYECKHUX HAYK JJIS
IIPUMEHEHNS NTHHOBAIIMOHHBIX TEXHOJIOTMH HAa peaIbHbIX CTPOUTEIBHBIX
00BEKTOB

OIlK-1.3 Pemraer nnxkeHepHbIe 3a1a4M C MOMOIIBIO MATEMATUYECKOTO armapara
BEKTOPHOM aJIreOphl, aHAIUTUYECKON FT€OMETPUH U MAaTEMaTUYECKOTO
a”Haim3a

OIIK-1.4 PermraeT TeopeTnueckue 3agaun B 00JIaCTH TEIIIOTEXHUKH, THIPABINKHY,
TEIIOMAacCOOOMEHa, UCIOJIb3Ys (DyHIaMEHTaIbHbIE 3HAHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 15 akan. yacos:
— aynutopHas — 12 akaj. 4acos;
— BHEAayJAUTOpHAas — 3  aKaj. 4acoB;

— camocTosTeNbHas pabota — 224,4 akaJl. 4acos;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

d)opMa aTTCCTalluH - DK3aMCH, 3a4CT

Pasnen/ rema
JIHACLUATIIAHBL

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akax. yacax)

Jlek.

11a0.

IPAaKT.
3aH. 3aH.

CamocrosTenpHas
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
yCIEBAEMOCTH U
MIPOMEXYTOTHOM
aTTecTallu

Kon
KOMIICTCHIIHH

1. Mexanuka

1.1 Kunemaruka u
JUHAMUKA MTOCTYNATEILHOTO
Y BpAIlATeIbHOTO JBHKCHHS

0,5 0,5 0,1

10

IToaroroBka k
71a00PaTOPHBIM U
MPaKTUYECKUM
3aHATHSM;
[IpopaboTka
JICKITUIA,
CamocrosTensHoe
U3y4YeHHE
yueOHOi u
Hay4HOMH JauTepa-
TYpBI;
Pabora c
3JIEKTPOHHBIMU
y4eOHUKaMU;
Pewrenue
HWHAUBHUyaJIbHOU
KOHTPOJIbHOM
pabotsr Ne 1

KOHTPOJILHASI
pabora Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

1.2 3akoHBI COXpaHEHUS B
MEXaHHKe

0,5 0,5 0,1

10

IToaroroBka k
11a00paTOpHBIM U
MPaKTUICCKUM
3aHATUM,;
IMpopaboTka
JICKITUIA;
CamocrosTensHoe
H3y4YeHHe
yueOHOI U
Hay4YHOU JHTEpa-
TYpBI;
Pabora ¢
3JIEKTPOHHBIMU
y4eOHUKaMU;
Pemenue
WHIUBUYaJIbHON
KOHTPOJBHOMN

naboparopHas
pabota Ne 1;

KOHTPOJIbHAS
pabora Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4




paboter Ne 1

1.3 MexaHnnueckue
K0JIeOaHHS U BOJIHBI

0,1

9,7

IToxroroBka k
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JICKIIUH;
CamocrosTensHOe
U3y4yeHHe
yueOHOM U
Hay4JHOU JIUTEpa-
TYpBI;
Pabota c
3JIEKTPOHHBIMHU
yueOHUKaMU;
Pemenue
WHJMBUYaJIbHOU
KOHTPOJBHON
pabotsr Ne 1

KOHTPOJIbHAS
paborta Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

Wroro no pazneny

15

0,3

29,7

2. DIEKTPOMarHeTH3M

2.1 DnexTpuyeckoe nojie B
BaKyyMe€ M B BEIICCTBC

0,5

0,1

10

IloaroroBka k
MIPAKTUYECKUM
3aHATHAM;
[IpopaboTka
JICKIIUH;
CamocTosiTenbHOe
H3y4eHue
yueOHOI U
HAay4YHOM JuTepa-
TYpBI;
PaboTa ¢
JIEKTPOHHBIMU
yueOHUKaMU;
Pemenue
HMHAWBUIYaJIbHOU
KOHTPOJIbHOU
paboTsr Ne 1

KOHTPOJIbHAs
pabota Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

2.2 MarauTHoe 1oJjie B
BaKyyMe U B BEIICCTBE

0,5

0,5

0,1

18

IToaroroBka k
mabopPaTOPHBIM H
TIPaKTUIECKAM
3aHATHAM;
[TpopaboTka
JISKITH;
CaMoCTOSATENbHOE
H3y4eHUE
yaeOHOU 1
Hay4YHOU
JIUTEPATYPBHI;
Pabora ¢
JIEKTPOHHBIMH
yueOHUKaMU;
Pemrenue
WHIUBUAYAJIBHOMN
KOHTPOJIbHOM
paboter Ne 1

nmabopatopHas

pabota Ne 28;
KOHTPOJIbHAS
pabota Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

2.3 TloCTOSIHHBIN 1
MEPEMEHHBIN
SJIEKTPUIECKHUI TOK

0,5

0,5

0,2

18

IToxroroBka k
11a00paTOpHBIM U
MIPAKTHIECKUM
3aHATHSIM;
ITpopaboTka

JICKIIUH;

nabopatopHas
pabota Ne 28;
KOHTPOJIBHASI
paborta Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4




U3y4yeHHe
yueOHOM U
Hay4YHOU
JIUTEPATYPBHI;
Pabora ¢

yueOHUKaMU,
Pemmenue

KOHTPOJILHOU
paboTsl Ne 1

CaMOCTOSTENbHOE

3JICKTPOHHBIMU

WHINBUIYaIbHON

2.4 Enunoe
3JIEKTPOMAarHUTHOE TI0JIE.
Vpasuennst MakcBena

47 JIUTEPaTypBHI;

ITpopaboTka
JIEKIIUH;

U3ydeHHe
yueOHOM U
HayqIHOU

PaboTa ¢
AJIEKTPOHHBIMHU
yueOHUKaMH;
Pemrenue

KOHTPOJIBHON
pabotsr Ne 1

CaMocCTOsTENbHOE

KOHTPOJIBHASI
paborta Ne 1

WHINBUIYAIbHON

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

Wroro no pazneny

1,8

0,4

50,7

3. MonekynsapHas Gu3nka u
TEpMOJHHAMHKA

3.1 MonexynspHo-
KHHETUYEeCKasl TEOPHS

0,4

0,15

18

IToaroroBka k
MPaKTHYECKUM
3aHATHAM;
[IpopaboTka
JICKITUI;
CamocrosTenpHOe

U3yuCHHE
y4eOHOi u
HaY4YHOU
JIUTEPATYPBHI;
PaGora c
3JIEKTPOHHBIMHU
y4eOHUKaMU;
Pemennue
WHAUBHUIYaTBbHOU
KOHTPOJIbHOU
pabotsr Ne 2

KOHTPOJIBHASI
pabota No 2

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4

3.2 TepmoguHamMuKa

04

0,1

18

ITogroroBka k
TIPaKTUIECKAM
3aHATHAM;
IMpopaboTka
JICKIIWH;
CaMoCTOSATENbHOE
H3y4eHUe
yueOHO 1
Hay4YHOU
JUTEPaTypPHl;
Pabora ¢
JJIEKTPOHHBIMH
yueOHUKaMU;
Pemenue
WHIUBUAYaJIBHOMN
KOHTPOJIbHOM

KOHTPOJIBHAS
pabota Ne 2

OIIK-1.1,
OIIK-1.2,
OIIK-1.3
OIIK-1.4




pabothl Ne 2

Hroro no pazzneny 0,8 0,25 36

4. BoyiHOBas ONTHKA

TloaroroBka k
MPaKTHICCKUM
3aHSITHUSIM;
ITpopaboTka
JICKIINH;
CamocrosTenpHOe
;;gg;g;‘; OIIK-1.1,
4.1 DneKTpOMarHuTHBIE 0.45 01 18 HayHO# KOHTPOJIbHAS OIlK-1.2,
BOJTHBI ' ' T —— pabota No 2 OIIK-1.3
’ OIIK-1.4
Pabora ¢

JNIEKTPOHHBIMHU
yueOHUKaMU,
Pemmenne
WHAUBUIYAJTBHOU
KOHTPOJIbHOU
pabotsr Ne 2

1

TToaroroBka k
MIPaKTUIECKAM
3aHATHIM;
ITpopaboTka
JICKIIUH;
CaMocTosTeNbHOS
nayuente OIK-1.1,
4.2 Nnrepdepeniys u 0 yqeﬁﬁouvn KOHTPOJIbHAs OIIK-1.2,

,45 0,1 18 HAyYHOH
JTUQpaKIHsi CBETOBBIX BOJIH . pabota Ne 2 OIIK-1.3
TUTEPaATypPHI; OIK-1.4
Pabora ¢
AIEKTPOHHBIME
yueOHHUKaMH;
Pemenue
HMHAWBUIYaJIbHOU
KOHTPOJIbHOU
paboTsr Ne 2

HWroro no pazaeny 0,9 0,2 36

5. KBanToBas ¢pusuka

IToaroroBka k
MIPAKTUYECKUM
3aHATHAM;
[IpopaboTka
JICKIINH;
CamocrosTenpHOe
U3yucCHHE
. | |t e | OMKL2
5.1 KBanroBas onrTuka 25 , 1 HaY‘IHTOyI/; IJ)TIITITepa' pa6ora Ne 2 OIIK-1.3
1 Pa6ora ¢ OIK-1.4
3JIEKTPOHHBIMHU
yue0-HUKaMH;
Pemenue
WHIUBUIYaIbHON
KOHTPOJIbHOU
paboter Ne 2

IloaroroBka k n1abopaTopHast OIIK-1.1,

5.2 DneMeHTbI KBaHTOBOM 1a00PaTOPHBIM U pabota Ne 42 OIIK-1.2,
0,25 1 0,2 18

MEXaHUKHU MIPaKTUYECKUM KOHTPOJIbHAs OIIK-1.3

3aHATHSM; pabota Ne 2 OIlK-1.4




ITpopaboTka
JICKIIUH;
CamocrosTenpHOe
n3yveHune
yueOHOI U
Hay4HOU JIUTEpa-
TYpBI;
Pabota c
3JIEKTPOHHBIMU
yue0-HUKaMH;
Pemmenue
WHIUBUIYaIbHON
KOHTPOJIBHON
pabotsr Ne 2

HWroro no pazaeny 0,5 1 0,4 36

6. AToMHas U siepHas Gpu3uKa

TToaroroBka k
71a00PaTOPHBIM U
NPaKTHYECKUM
3aHATHAM;
ITpopaboTka
JIEKIIHH;
CaMOCTOSITENbHOE

U3y4deHHe naboparopHas OIlK-1.1,
025 18 yueOHOI U pabota No 42 OIlK-1.2,
' Hay4yHOH JuTEepa- KOHTPOJIbHAS OIlK-1.3

TYypBI; pabora Ne 2 OIIK-1.4
Pabora ¢

JIEKTPOHHBIMU
yueO-HUKaAMU;
Pemenue

HUHAUBUIYaJIbHOU
KOHTPOJIbHOU
1 pabotst Ne 2

6.1 ®usuka aroma 0,25 1

TToaroroBka k
MPaKTHYECKUM
3aHATHIM,
[IpopaboTka
JICKITUH;
CamocTosTeapHoe
H3yYEHU
e on1
6.2 ®u3uka aTOMHOTO sapa 0,25 0,2 18 | mayuHoi HP.ITepa- K;;ST(E)T?;I;ZE OHK-1I.3’
TYPBI, OIIK-1.4
Pabora ¢
AJIEKTPOHHBIMU
y4e0-HUKaMH;
Pemenue
WHAUBHUIYaTBbHOU
KOHTPOJIbHOU
paboter Ne 2

HWroro no pazaeny 0,5 1 0,45 36

HWroro 3a cemectp 6 4 2 2244 JK3aMeH,3a4ET

Wroro mo gucrurinae 6 4 2 224.,4

OK3aMC€H, 3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMYHBIX BUIOB yueOHOH paboThl Hanboee 3 PpeKTHBHbIC
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTUH, UHTEPAKTHBHbIE TEXHOJIOTUH, HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHbIE
00pa30BaTeNbHBIC TEXHOIOTHH.

1. TpaguumonHsie 00pa3oBaTENbHBIC TEXHOJIOTUH OPUEHTUPYIOTCS HA OPraHU3aAIHIO
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WLUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast JesITeIbHOCTh CTYJCHTa HOCUT B TAKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus— MOocie10BaTeIbHOE H3JI0KEHUEe MaTepralia B
JTMCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE TIPEUMYIIECTBEHHO BEpOATTbHBIMU CPEACTBAMU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — O6ecenia mpenoaaBaress U CTYIEHTOB, 00CYK/IEHUE 3apaHee
MOATOTOBJICHHBIX COOOIICHU MO KaKIOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHAyeMOoi 0053aTeNbHON U TOTOTHUTENLHON TUTEPATYPHI.

[TpakTHyeckoe 3aHsATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN 1 HaBBHIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJEIISIMU Pe-ajbHbIX O0HEKTOB.

3. nTepakTHUBHBIE TEXHOJIOTUU — OpraHu3alns o0pa3oBaTeNLHOTO Mpoiiecca,
KOTOpas Mpe/rosaraeT akTHBHOE M HEIMHEHHOEe B3aUMOIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa30BaTeIbHOIO Pe3yJIbTaTa.
Hapsiny co cnenn-ann3upoBaHHBIMU TEXHOJIOTUSAMH TaKOT'O poJia MPUHIIMIT
MHTEPAKTUBHOCTH MTPOCIICKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeIbHBIX
TeXHOJIOTUH. IHTepaKTUBHOCTH MO/Ipa3yMeBaeT CyObEKT-CyObEeKTHbIE OTHOLICHHUS B X0/1€
00pa3oBaTeNbHOI0 Mpollecca U, Kak CleACTBHE, (OpMUPOBaHUE caMOpa3BUBAlOIIEH s
MH(POPMAIIMOHHO-PECYPCHOM CpeIbl.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUTAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CeMmuHap-1ucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0-TM00 CIIOPHOTO BOMpPOCa,
poOJIeMBl, BHISIBIIEHHE MHEHUH B IpyIiie (MEeXIpyHIoBOM 1Uaor, TUCKyCcCUst Kak Crop-
JTAAJIor).

4. upopmManinoHHO-KOMMYHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUU —
opraHu3anys 06pa3zoBaTeIbHOTO MPOLECcCca, OCHOBaHHAs Ha IPUMEHEHUU
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX
TE€XHOJIOTHM:

Jlexusi-BU3yanu3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXKIAETCS TPEe3eHTaIen
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpauIecKux, ayJuo- 1 BUJCOMATEPHAIIOB).

[TpakTrueckoe 3ansATHE B GOopMe MPE3EHTALNUN — IPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM HIIM UCCIIEIOBATEIbCKOM 1€ATEIHHOCTH C UCIIOJIb30BAaHUEM
CHeIHaTM3UPOBAHHBIX TPOTPAMMHBIX CPe/l.



6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHble CpeACcTBA 1JIsl IPOBeAeHHUS IIPOMEKYTOYHON aTTeCcTalun
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAM4YEeCKOEe M HH(pOPMALIMOHHOE 00eclieYeHHe U CHMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. Jemuauenko, B. Y. ®usuka : yuebnuk / B.U. demuauenko, U.B. Jlemuruenko. —
6-¢ u3 ., mepepad. u gon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. MaTepuaibl
[DnexTponHsbIii pecypc]. — (Boicmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsiit. - URL: 5ttps://znanium.com/catalog/product/1239249 (mara
obpamenusi: 05.04.2024). — Pexxum qoctyma: 1o nomucke.

2. Ky3nenos, C. 1. ®uszuka. Y. |. Mexannka. Mexanuueckue KoieOaHuUsI U BOJTHBIL.
MonexymsipHas ¢pusuka 1 TepMouHamMuka : yaeoOHoe nocodue / C. U. Kysuenos, 3. B.
ITonzeeBa. — 3-¢ m3n. — Tomck : TITY, 2010. — 180 ¢. — Texker : anexkTpoHHbIi / JIaHs :
3NIeKTpOHHO-O0MOInoTeynas cuctema. — URL: https://e.lanbook.com/book/10285 (mara
obpaienus: 05.04.2025). — PexxwuM gocTyma: Ui aBTOPU3. OJIH30BATEICH.

3. Kysuenos, C. U. ®uzuka. Y. Il. Dnextpocraruka. [locTosHHBIHI TOK.
DNEeKTPOMarHeTu3M. DIIEKTPOMAarHUTHBIC KOJIeOaHUs ¥ BOJHBI : yueOHoe ocooue / C. .
Kysnemnos, 3. B. [Tomzeesa, H. A. AutpomnoB. — Tomck : TITY, 2011. — 212 ¢. — Tekcr :
ANEeKTPOHHBIHN // JIaHb : 3JIeKTpOHHO-OMOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/10286 (mata obpamenwus: 05.04.2025). — Pexum gocrymna: uis
aBTOPH3. NIOJI30BATEIICH.

4. Ky3nenos, C. M. ®uzuka. Bonnosas ontuka. KBantoBas npupojia u3ydeHus.
DneMeHThI aTOMHOM U siiepHon pusuku : yaeonoe nmocodue / C.U. Ky3zuenos, A.M. Jlunep. —
3-e w311, mepepad. u jon. — Mocksa : By3zosckuii yaeOnnk : UTHOPA-M, 2024. — 212 ¢. - ISBN
978-5-9558-0350-0. - Tekct : anexkrponHsiid. - URL:
https://znanium.com/catalog/product/2120774 (mata oopamienus: 18.04.2025). — Pesxxum
JOCTYTIA: TI0 TIOJATHCKE.

0) /lomoyiHUTEIbHAS JIUTEpaTypa:

1. @upranr, E. B. PykoBozcTBO K pelieHuto 3aja4 no Kypcy oouiei Gpusuku :
yuebnoe nocodue / E. B. ®upranr. — 4-e uza., ucnp. — Cankrt-IletepOypr : Jlans, 2022, —
352 c.— ISBN 978-5-8114-0765-1. — TekcT : aneKkTpoHHBIH // JIaHb : 31eKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/210374 (mara obparieHus:
05.04.2025). — Pesxum ocTyma: i aBTOPH3. MOIb30BaTEEH.

2. Ky3nernos, C. . CnipaBounuk no ¢usuke : yauednoe nocooue / C. . Kysnemnos, K.
. Poro3un. — Towmck : TITY, 2014. — 220 c. — ISBN 978-5-4387-0443-0. — Texker :
aneKTpoHHbIHN // JIaHb : anekTpoHHO-0uOIMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/82867 (mata obpamenus: 05.04.2025). — Pexxum goctyma: st
aBTOPH3. NIOJIb30BATENIEH.

B) MeToanueckue yKazaHusi:

1. Mexanuka: mocoOue MO MOATOTOBKE M BBIMIOJHEHUIO JTAOOPAaTOPHBIX padoT :
yuebHoe mocoOue [ By3oB] / Maruutoropckuii roc. rexundeckud yu-T um. I'. M. Hocosa. -
Marnutoropek : MI'TY um. I'. 1. Hocoga, 2021. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2968 . - ISBN 978-5-9967-2124-5. -
TekeT : ANEeKTPOHHBIN.



https://znanium.com/catalog/product/1239249
https://e.lanbook.com/book/10285
https://e.lanbook.com/book/10286
https://znanium.com/catalog/product/2120774
https://e.lanbook.com/book/210374
https://e.lanbook.com/book/82867
https://host.megaprolib.net/MP0109/Download/MObject/2968

2. Beuepkun, M. B. Llenu nocTossHHOTO TOKA: MPAaKTUKYM 10 (pusuke : yueOHoe mocodue / M. B.
Beuepkun, O. B. Kpuko. — Maruauroropck : MI'TY um. I'.'1. Hocosa, 2022. — 81 c. — ISBN
978-5-9967-2300-3. — Tekcrt : 3neKTpOoHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CHCTeMa. —
URL.: https://e.lanbook.com/book/366005 (mara obpamienus: 18.04.2025). — Pexxum moctyma:
JUIsl aBTOPHU3. M0JIb30BATEIEH.

3. CaBuenko 1O. U. ITepemennslii TOK : 1abopatopHbiid paktukym / FO. 1.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenesa ; }O. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1 asekTpoH.
omt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 . - ISBN 978-5-9967-1151-2. -
TekeT : ANEeKTPOHHBIN.

4. ®usnKa TBEpJOro Tea, aTOMa U aTOMHOTO sijipa : yueOHoe mocodue [11st By30B] /
C. A. byrakos, JI. M. Joarymun, M. A. Jlucosckas, B. B. MaBpunckuii ; Marautoropckuit
roc. rexuudeckuil yH-T uM. I'. WI. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019.
- 1 CD-ROM. - 3arx. ¢ tuty:n. skpana. - Coxepixk.: Jlaboparopusie padotsr. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 . - ISBN 978-5-9967-1531-2. -
TekcT : ANEeKTPOHHBIN.

5. MoxapoB I'. A. OcHOBBI (pr3ruecKol ONTHKY : yueOHOe mocodue ais By30B / I A.
MosxapoB ; Moxapos I'. A. - 2-e uzn., crep. - Cankr-IlerepOypr : Jlans, 2022. - 196 c. -
Kuwura u3 xonmnekunu Jlans - @usuka. - URL: https://e.lanbook.com/book/201194 . - URL:
https://e.lanbook.com/img/cover/book/201194.jpg. - ISBN 978-5-8114-9939-7.

6. I'punkpyr M. C. JlabopaTopuslii npaktukym 1o ¢usuke / M. C. I'punkpyr, A. A.
Bakymtok ; ['punkpyr M. C.,Bakymtok A. A. - Cankr-IlerepOypr : Jlanb, 2022. - 480 c. -
Kuura u3 komnekiun Jlans - ®@usuka. - URL: https://e.lanbook.com/book/210935. - URL:
https://e.lanbook.com/img/cover/book/210935.jpg . - ISBN 978-5-8114-1293-8.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHuoe odecnieuenune

Haumenosanue .

1o Ne noroopa CpoKk JeiicTBUS JINTIICH3UH
7Zip CBOOOZHO pacmpocTpaHsieMoe 6eccpouHO
LibreOffice CBOOOIHO pacmpoCTpaHsIeMOe 0eccpouHO
Adobe Reader CBOOOHO pacIpoCTpaHsIeMOe OeccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI
HasBanwue kypca Cchlika

HanmonansHas nHGopManmoHHO-aHATUTHYECKast URL:
cucreMa — POCCHHCKMH —MHACKC —HAy<HOTO https://elibrary.ru/project risc.asp
LUTUPOBAHUS
®denepanbHOE rocy1apCcTBEHHOE OI0KETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTH)

?JEKTPOHHHe pecyperl Gubmiotexn MITY . https://host.megaprolib.net/MP0109/\Web

9 MaTtepuajibHO-TEXHHUYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOC obecneyenne JUCHHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/366005
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393
https://e.lanbook.com/book/201194
https://e.lanbook.com/img/cover/book/210935.jpg
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3Banue aynutopun OcHalleHUE ayTUTOPUU

VYueOHble ayIUTOPUH AJIsi TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA

MynbsTUMeIUIHBIE CPEACTBA XPaHEHUs, Iepeaaun | MpeCcTaBlieHus HHPOPMAIUH.

YueOHast ayuTOpus AJs IpoBeAeHUsI T1abopaTopHbIX padboT: JlabopaTopus «
MexaHuK#, MOJIEKYIISIPHON (U3UKU U TEPMOJAUHAMUKID)

JlaboparopHble YyCTaHOBKH, U3MEPUTEIbHBIC IPUOOPHI I IPOBEICHUS
71a00paTOPHBIX padoT:

1. bannmucTnyeckne MasiTHUKH.

2. Mastauk O6epbeka.

3. ®u3n4ecKuil MasiTHUK.

4. Jlocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS paclpeiesieHUs] TEPMOIIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl OTIpeAeNieHus TIoKa3aTelel aanadaTsl Y METOIOM
Krnemana u /Iezopma.

7. JlaGopaTopHasi yCTaHOBKA JJIsi IPOBEPKHU 3aKOHA BO3PACTAaHUS SHTPOIHH B
npouecce nuddy3un razoB Ha MO MEPEMEIIUBAHMS IAPOB.

8.JIaGopaTopHasi ycTaHOBKA JJIsl IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHast IjIsl U3y4eHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka nabopaTopHas 1Js HCCIeA0BaHUS TEIUIOEMKOCTH TBepAoro Tena "MdD
-TET-M".

11. YcranoBka tabopaTopHasi AJisl OTpeAesieHUs] YHUBEPCAIbHOM ra30Boit
noctostHHOM "M®-OI'TI-M".

12.Crenp nabopaTopHbIil ra30BbIE MPOLIECCHI.

13. MepuTtenbHbIil HHCTPYMEHT.

VYyeOHast ayuTopus AJi IPOBEACHUS J1aOOpaTOPHBIX padoT:

JlaGopaTopust «NEKTpUUYECTBA U OIITHKI

JlaGopaTopHble YyCTaHOBKH, U3MEPUTEIbHBIE TIPUOOPHI I TPOBEICHUS
1abopaTOPHBIX padoT:

1.JlaGopaTopHas ycTaHOBKA JUIsl UCCIIEI0BAHUS 3JIEKTPOCTATUYECKOTO MOJIS €
MTOMOIUIBIO OJIMHAPHOTO 30HAA.

2. YcraHOBKa AU IIyHTUPOBAHKS MUJUIAMIIEP-METpa.

3. YcraHnoBka abopatopHas i ONpeIeeHUs NHIYKTUBHOCTH COJICHOUIA 1
MAarHUTHON TPOHUIIAEMOCTH.

4. YcraHoBka JlabopaTopHasi 1151 U3y4eHUs pe30HaHCca HANPSHKEHUH U onpeaeeHus
WHIYKTHBHOCTH

5. JlabopaTopHas yCTaHOBKA JJIsl M3YYCHHUS JJIMHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK
TUGPAKIIMOHHOMN PeIIeTKH.

6. JlJabopaTopHas yCTaHOBKA JIJIsl OTIPEICIICHUS painyca KPUBU3HBI JIWH3BI U JJTUHBI
CBETOBOM BOJIHBI € MOMOIIBI0 Kojel HproToHa.

7. JlaGopaTopHasi ycTaHOBKA JJIsl OTpeiesieHUs] KOHIICHTPAIlMl pacTBOPOB caxapa u
MOCTOSIHHOM BpaIieHus.

8. ICTOYHMKYM MUTaHUs TIOCTOSIHHOTO TOKA.

9. MarasuH emkocreit Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unaykruBaocteii Time Electronics 1053.

12. Mara3unsl conpoTusieHui P-33.

13. Mynbtumerpsl nudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.



15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. Ioaspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

YueOHast ayuTOpHs Ui IpoBeieHus JabopaTopHbIX padot: Jlaboparopus «Atoma,
TBEPJOTO Tena, saapa» JlabopaTopHble yCTaHOBKH, U3MEPUTEIBHBIEC TPU-O0PbI IS
MIPOBEICHUS JIaOOPATOPHBIX padoT:

1.JIaboparopHas ycranoBka ais "M3yuenus Baemnero ¢porodddexra.

2. YcTaHOBKa /1711 U3y4EHUs CIIEKTPa aTOMa BOJAOPOJA U OIPEIEIEHUS] IOCTOSIHHOM
PunGepra.

3. YcraHnoBka j1abopatopHasi JJisl OIpeiesieHus MOTeHIMaaa BO30yKIEeHUs raza.

4. YcTraHoBKa sl ONpeACTICHHS JUIMHBI IPoOera 4acTull B BO3yXe.

5. U3mepurt.ckopoctu cuera Y IM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumerpsl APPA 205, 207.

8. Ocummiorpad neyxkanansubiii GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4eOHble ayAUTOPUH [T IPOBEACHUS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIMN, TEKYIEr0 KOHTPOJIS U TIPOMEXYTOYHON
arrectanuu MHTEpaKTHBHAS 10CKA, TPOEKTOP;

MynbTUMEAUNHBIN IPOEKTOP,IKPAH.

VY4eOHble ayAUTOPUH IS BBITOJHEHHS KYPCOBOT'O IPOSKTHPOBAHUS, IIOMEIICHHS JJIsI
caMmocTosiTennbHOW paboThl. [lepcoHanbHBIE KOMIBIOTEPHI C  BBIXOJOM B VIHTEpHET U C
JIOCTYIIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpely YHUBEPCUTETA.

[Tomemienune It XpaHEHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUSI Y4€OHOTO
oOopynoBanus Cremnaxu, cedbl 115 XpaHeHHUs! yueOHOro o6opyaoBanus. IHCTpyMeHThI
JUTSl peMOHTa 000pYy/T0BaHUS.



IIpunoxenne 1.

YueOHO-MeTOMUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

[To mucuunnuue «®Pusnka» MpPeAyCMOTpPEHA BHEAYJUTOPHAs CaMOCTOSTENIbHAs paboTta
oOydJaronuxcs.

Breayauropnas camocTtositenpHas paboTa oOydaromuxcsi BKIOYaeT B ce0s: mpopaboTKy
JIEKIIMOHHOTO MaTrepuaya, W3y4eHHUE JIMTEPaTypbl MO COOTBETCTBYIOIIEMY paslieiy; pelieHue
WHAWBUIYAIBHBIX KOHTPOJBHBIX pPabOT, MOATOTOBKY K BBIMOJIHEHHIO 1a00paTOPHBIX padorT,
MOATOTOBKY K OTYETY 1O JJaOOpaTOpHBIM paboTam.

Ilpumepnvie unousudyanvHovie KOHMPOILHLIE PAOONIbL
1 kypc (ycTaHOBOYHAS, 3SMMHSS CECCHH)
KonTpoasnas padora Ne 1 «MexaHuka. J1eKTpOMarHeTu3M»

1. Touka auxercs B iockoctd XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu myTh,
MPONJCHHBINA TEJIOM 3a 2C; yroll MEXIy BEKTOpaMu CKOpPOCTH V U YCKOpPEHHUs @; TPACKTOPHUIO
nprkenus y=Ff(x).

2. Ha rmajgxoil HakJIOHHOM IJIOCKOCTH, cocTaBstomeit yron o = 30°
C TOPU30HTOM, HAXOJIUTCS KaTyIIKa C HUTKOM, CBOOOTHBIN KOHEI] KOTOPO
VKperiéH, Kak TMoKa3aHO Ha pucyHke. Macca katymku m = 200 r, e€
MOMEHT WHEPIIMH OTHOCUTEILHO coOcTBeHHOH ocu | = 0,45 M2, pamuyc
HaMOTAHHOTO CJIOsl HUTOK I = 3 cM. HaliTu yckopeHue ocu KaTyIIKH.

3. [InaTdopma ¢ neckom oO1ieit Mmaccoit M = 2 T CTOUT Ha penbcax GT
Ha TOPU30HTAIBHOM y4acTKe MMyTH. B nmecok nomajgaeTr cHapsa Maccoi m v
= 8 xr u 3acTpeBaeT B HEM. [IpeHeOperas TpeHrem, onpeaeanuThb, ¢ Kakou
CKOpPOCTBIO OyzAeT ABUraThcs miardopma, eciad B MOMEHT MHOMafaHus M —T>
CKOpOCTh cHapsiia L =450 m/c, a e€ HanpaBIEHHUE — CBEPXY BHU3 O]l T e e,
o = 30° k TOpU30HTY.

4. Ha nByx O€CKOHEUHBIX NMapauIeIbHbIX MJIOCKOCTSIX PABHOMEPHO pacpeesIeHbl 3apsiibl C
MOBEPXHOCTHBIMH IJIOTHOCTSIMU G1 U G2.OMNpenenuTh HANPSKEHHOCTh 3JIEKTPUYECKOrO MOJIS:
MEXy MJIOCKOCTAMU; BHE Iiockocted. [locTpouts rpaduk M3MeHeHHs HANps>KEHHOCTH OIS
BJI0JIb JIMHUH, IEPICHIUKYIISIPHON Tu1acTUHaM. [IpuHATh 61=0, 62=—2G, r11e 6=20uK/M>.

5. JIBa koHneHcaTopa 35eKTpoéMKocTIMHU C1=3 MKD u C,=6 MkD coeTMHEHBI MKy COOOM
u npucoenuHensl k 6arapee ¢ DJIC E=120 B. Onpenenuts 3apsiibl KOHIEHCATOPOB U Pa3HOCTh
noteHimanoB Uy u Uy Mmexxy ux 0OKIaKaMu, €CJIM KOHJIEHCATOPhl COSTMHEHBI: 1) mapauieabHo,
2) mocnen0BaTeabHoO.

6. [To 1ByM OeCKOHEYHO JUTMHHBIM PSMBIM ITapajuIeIbHBIM TPOBOIaM TeKyT TOKH 11=20A u
1,=30A B ogHOM HanpasieHuu. Paccrosiane Mexay npoBogamu d=10 cM. BerauciuTs HHIyKINIO
B MarHuTHOTO MO B TOUKE, YAaJICHHON OT 000MX IPOBOJOB HA OJMHAKOBOE paccrosiHue I = 10
CM.

1 kypc (3UMHSS, JIETHSAS CECCHH)

KonTposbHas padora Ne 2 «Moaekyasipuasi ¢gusuka u tepmoauHamuka. Onruka.
KBanToBasi, aToMHasi U siiepHas pU3NKa»

1. Ilpu HarpeBanuu v =1 KMOJIb IByXaTOMHOI'0 T'a3a €ro TEpMOJIMHAMUYECKAsI TEMIIEpATypa
yBenuuuBaercs ot T1 mo Ty = 1,5 T;. Haiftu uzmenenwe AS SHTpONUU, €CIM HArpeBaHHE
MIPOUCXOAUT U30XOPUUECKHU.

2. OnpenenuTs IIMHY BOJTHBI CBETA, MAJAIONIET0 HA TUMPAKIIMOHHYIO PEIIETKY, Ha KaXK bl
MUJUTEMETp KoTopo HaHeceHo n=400 mTpuxoB. Chekrp HaOmOgaeTCs HaA DKpaHe,
pacIoI0KEHHOM Ha pacCTOsIHUM =25 cM oT pemieTku. PaccTossHue Ha 3KpaHe MEKIy TPEThbUMHU
MaKCHMYMaMHU CJI€Ba U CIIpaBa OT LEHTpaIbHOTro AX=27,4 cMm.

3. JIBa HMKOJISI paCIOJIOKEHBI TaK, UTO YIOJl MEXK/1y UX TJIABHBIMU IUIOCKOCTSIMHU COCTAaBJISIET
¢=60°. Bo CKOITbKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA lg U MIPOX 0K ACHUN



yepe3 00a Hukoisi. Koagduiment nornoueHus ceta B kaxaoM Hukose k=0,05.

4. ®otorpdekt mpoucxoaut nmoxa AciicteueM uzydeHus ¢ A = 0,09mkm. Onpenenuts paboTy
BBIX0/Ia JIEKTPOHOB U3 METaJlIa, €Clu (POTOTOK MpeKpaiaeTcs Ipy 3aAep>KUBaIOIel pa3HOCTH
norennuanos U, = 3,8B.

5. Ipu kaxoii ckopocTH V 3JeKTpoHa ero 1eOpoiieBcKas IIMHA BOJIHEI OyaeT paBHa: 1) 650
HM, 2) 3 im?

6. Onpenenute SHEPTUIO CBA3U AJIA s/Ipa aToMa i Na
Ilepeuenv nadopamopnuix paoom
1 xkypc (YcTaHOBOYHAsS cecCHs)

1 «IIpuMeHeHne 3aKOHOB COXpaHEHUS AJIsl OTPEAETICHUSI CKOPOCTH TOJIeTa YyJTH
28 «OrmpeneneHue WHIYKTUBHOCTH KaTylIKM W MarHUTHOM IPOHULIAEMOCTU
(beppoMarHuTHOTO Tea»

1 kypc (3uMHsIsI ceccust)

Ne 42 «Ompenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSHHII aroma
BOJIOpOZa»

% %



IIpunoxenne 2.

OIIeHO‘leIe cpeacrea JJid MPpoOBEACHUSA HpOMe)l(yTOqHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEJACHUS NMPOMEKYTOUHON ATTeCTAlNM:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIUHN

OueHouHbIE CpeCTBA

OIIK-1: CnocobGen pemathb 32124 NPo(ecCHOHATBHOM JeSITeJJbHOCTH HA OCHOBE MCII0JIb30BAHUS TEOPETHYECKUX U MPAKTUYECKHX OCHOB
€CTECTBEHHBIX M TEXHHYECKHX HAYK, 2 TAKJKe MATEeMAaTHYeCKOr0 anmnapara

OIIK-1.1 Omnpenensier xapakTepucTuku pusmueckoro | Ilepeuens meopemuueckux eonpocos K 3auemy (1 Kypc, 3umuasn ceccus)
Y XUMHYECKOTO Tpoliecca (SBICHHS), 1. KunemaTtuka nocrynatenbHoro amxenus. Cucrema orcuera. [lonstue
XapaKTEepPHOTo JJisi 00BEKTOB paauyc-BeKTOpa, CPEeAHEN 1 MTHOBEHHOU CKOPOCTH M YCKOPEHHUSI.
npodeccuoHaNbHOM 1eATeIbHOCTH, Ha 2. O6parHas 3a7aua MexaHuKu. HaxoxxaeHue rnepeMenieHus Temna 1 mpoiieHHOTo My TH.
OCHOBE TEOPETUYECKUX 1 HauanpHubie ycnoBus.
SKCIEPUMEHTAIbHBIX UCCIIEJOBAaHUN 3. JIBuKeHue 10 OKPYKHOCTHU. YTOJI TOBOPOTA, YIJIOBAsi CKOPOCTh U YTIIOBOE YCKOPEHUE.
OIIK-1.2: Ucnonb3yer TEOPETUYECKUE ocHOBBI | CBA3b YIVIOBBIX M JIMHEHHBIX BEIUYHUH.
TEXHUUYECKUX HayK Oid MIPUMEHEHUS 4, KpHBOJ’IHHCﬁHOG ABUOKCHUC. TaHFeHI_IPIaJIBHOG U HOpMAJIbHOC YCKOpPCHHUC. ITonnoe

MHHOBAIIMOHHBIX TEXHOJIOTHH Ha PCATbHBIX
CTPOUTCIIbHBIX 00BEKTOB

YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHHUEM.

5. IlonsiTue cumibl U Maceel Tena. [Ipunnun cynepno3unuu. 3akonsl HeroToHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKHU MTOCTYNATEIbHOTO JIBUKEHUSI.
[IpuMeHeHrne OCHOBHOTO 3aKOHA TMHAMUKH.

7. MOMEHT UMITYJIbCAa © MOMEHT CHJIBI OTHOCUTEIBHO TOUKU. OCHOBHOE YpaBHEHHUE
JUHAMUKH BpalllaTeIbHOTO ABUKEHUS.

8. Bpamienue BOKpyr HEMOJABUKHON OCU. MOMEHT HHEPIIMU MAaTEPUAIBHON TOYKHU U
TBEPJOIO TEIIA.

9. Pacuer MOMEHTOB MHEpIMU NPOCThIX Ted. Teopema llITelinepa.

10. 3akOHBI COXpaHEHHS B MEXaHUKE. 3aMKHYTas CUCTEMA. 3aKOH COXPaHEHUsI UMITYJIbCA.
11. Mexanunyeckas pabora. Kunetnueckast sHeprusi HOCTyNaTeIbHOTO JBUKEHHUS.
TeopeMa 0 KHHETHUUECKON YHEPTHH.

12. 3akoHBI COXpaHEHHS TPU BpallaTeIbHOM B KEHUH. KuHeTndeckas sHeprust
BpalaTeIbHOTO JIBHXKCHHS. 3aKOH COXPAHEHHS] MOMEHTA UMITYJIbCa.

13. KoncepBaruBHbie cuiibl. [loTeHIMaIbHAs SHEPTUsA. 3aKOH COXPAHEHHUS TTOJIHOM
MEXAHUYECKOW SHEPTUH.




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

14. Tapmonnyeckue konebanus. Y paBHEHUE TaPMOHHUECKUX KOJIeOaHUH. AMIUIUTY/Ia,
4yacToTa U HavyalibHas (asa.

15. DHeprus rapMOHHUYECKUX KoJieOanuii. MaTeMaTndecKuil M PU3NICCKU MasSTHUKH.
16. DnexTpocTaTdeckoe mnojie. DNEKTPUUECKUi 3aps U ero cBoicTBa. 3akoH KyioHa.
17. Hanpsixk€HHOCTB 3JIEKTPOCTATUYECKOTo 1outst. [IpuHIum cynepno3uiuu s
JUCKPETHOT'O U HEMPEPBIBHOI'O paclpeiesiCHUs 3apsii0B.

18. PabGoTa 37eKTpOoCTaTHUECKOTO MOJIS 110 TIEPEMELICHHIO 3apsiaa. DHeprus
B3auMoeicTBuUs 3apAn0B. [loTenuan noms.

19. 'eomeTpuyeckoe onucanue deKTpuyeckoro mnoyst. Teopema ["aycca u Teopema o
UUPKYISIUN HAMIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA.

20. Kongencatopsl. [ToHsTHE 2MEKTPOEMKOCTH. EMKOCTB MIIOCKOTO KOHAEHCATOPA.

21. CoennHeHNE KOHAEHCATOPOB. DHEPIHs 3apsKEHHOT0 KOHJIEHCATOpa.

22. IlocTostHHBIN NeKTpUUYeCKUid TOK. 3akoH OMa JJ1s1 OJTHOPOTHOTO y4acTKa LETIH.
Conporusnenue. CoelMHEHNE CONIPOTUBIIEHUM.

23. CTopoHHHE CHIIBL. DJIEKTPOABIDKYIIAs cuita. 3akoH OMa Jjisi HEOTHOPOTHOTO
y4acTKa LENH U JUIs 3aMKHYTOH LIETH.

24. PazBetBnennbie nienu. [Ipasuna Kupxroda.

25. PaGora snekTprudeckoro Toka. MomHocth Toka. 3akoH [xoyns-Jlenua.

26. EnnHas npupo/ia 3JIEKTpUYECKOro 1 MarHuTHoro nosieu. Cuna Jlopenua. Cuna
Awmmepa.

27. MarHuTHoOe 1oJie ABMKYyIerocs 3apsaa. [IpuHiuun cyneprno3nunn MarHiTHBIX
nonei. 3akon buo-Casapa.

28. I'eomeTpuyecKoe ONMCAHUE MarHUTHOTO 10Js. [I0TOK M IMpKynauus BeKTopa
MarHuTHON WHIYKITHH.

29. 3akoH anekTpomMarHuTHOM nHAYKIMK Papanes. [Ipasuio Jlenna.

30. SIBnenne camonHaykuuu. MHIyKTUBHOCTH. PacueT MHAYKTUBHOCTH OECKOHEYHOTO
COJIEHOWIA. DHEPTUsl MAarHUTHOTO IOJIS

Ilepeuenv meopemuueckux éonpocos K yxzameny (1 Kypc, nemuan ceccus)
1. TepmoaMHAMUYECKUN U CTATUCTUYCCKUN CITOCOOBI OMMMCAHKS MaKpocucTeM. Mojienb




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

UJCAJIBHOTO ra3a. Y paBHEHNE COCTOSIHUS UI€aIbHOIO rasa.

2. IlonsTue creneHeil cB000 b MONIEKYIbI. TeopeMa 0 paBHOpacIpeeIeHUN SHEPTUH 110
CTETEHSIM CBOOO/IBI.

3. BHyTpeHHss 3Heprus Kak QyHKLHUs COCTOAHUSA cucTeMbl. [lepBoe Havao
TEPMOAMHAMUKH.

4. Pabota kak QyHKIus npouecca. M3oxopuueckuit, 1306apuueckuii 1 N30TepMHUYECKUIL
IIPOLIECCHI.

5. IlonsTHe TemI0eMKOCTH. TermnoeMKoCTh IpU H30XOPHUYECKOM U U300apUueCcKOM
nporneccax. [locrosanas aquabaTel. AquabaTHUeCKuil mpouecc.

6. Bropoe nHauano repmoannamuku. @opmynuposku Knaysuyca u Kenbpuna.

7. Huxnmaeckuit mpouece. Koadduimen nose3Horo nelcTBUS TEIUIOBONH MaITUHBI.
Huxn Kapso.

8. [Ipobnema HEOOPaTUMOCTH TETUIOBBIX MPOIECCOB. DHTPOIHS CUCTEMBI U €€ CBONCTBA.
Teopema HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH IEKTPOMarHuTHOM BOHBI. 11Ikana ajnexkTpoMarHUTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOT0 IMana3oHa.

10. Uutepdepentius cBetoBbix BosiH. KorepentHocts. OnbiT FOHTa.

11. Ontrueckas pa3HOCTb X04a. Y CIOBHS MaKCUMyMa U MUHAMYyMa IIpU
UHTEephEPEHINH.

12. nTepdepeHnysi B TOHKUX MIEHKAX.

13. SABnenune qudpakun. Judpaxus OpeHens Ha KpyriaoM oTBepcTui. 30HbI Openers.
14. udpakuus @paynrodepa Ha y3K0il NpIMOIUHENHON IIETH.

15. IudpakunonHas pemeérka.

16. EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET. 3aKOH Maitroca.

17. TerutoBoe u3inydenue tena. 3akoH Credana-bonbiimana. 3akoH cmemeHus Buna.
I'mnoresa I1nanka.

18. ®oroaddexr. 3akonsl CtoneroBa. Popmyna DUHIITEHHA.

19. ®oronsl. JlaBnenue cBera. KopmycKyisipHO-BOJIHOBOM JAyajnu3M CBETa.

20. Paccesnue hotona Ha cBoO0HOM 3ekTpoHe. Dopmyna KommnToHa.

21. BonHoBbIE cBONCTBA YacTull. [[iuHa BoJIHBI e bpoiiis. DkcrnepuMeHTaaIbHbIe




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

MIOATBEPKICHUS TUIIOTE3BI 1€ bpoiins.

22. Ilpunnun HeonpeneneHHocTu. CooTHOIIIEHUE HEoNpeneeHHOCTeH [ elizenOepra.
OcoOeHHocTH npolecca U3MEPEHUs B KBAHTOBOI MEXaHUKE.

23. IInanerapHas mozens aroma. [loctynarsl bopa. KBanToBanue snepruu
BOZIOPOJIOTIOA00HON CUCTEMEI.

24. N3nyuenue BOOPO10NoA00HbIX cucTeM. CrieKTpalibHble CEpUM aTOMa BOJIOPO/IaA.
O6o6mennas popmyna bamsmepa.

25. SIBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH PaJlMOAKTHBHOI'O pacraja.
[locrosinnas pacnaga. [lepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTUKH aTOMHoOro sifpa. KanensHas moaens. Pasmep siipa.

27. Macca u 3Heprust cBsi3u aTOMHOTO $1/1pa. 3aBUCUMOCTb Y/I€TIbHOM SHEPTHUS CBSI3U OT
MaccoBoro yucia. O6ono4yeyHas MoJieNb Aapa.

28. SlnepHble peakuuu. DHEprus peakiuu. Peakuuuy fqeneHus u CUHTe3a sJiep.

OIIK-1.3

Pemraer nrxeHepHbIE 321241 C TIOMOIIBIO
MaTeMaTHYeCKOro armnapaTa BEKTOPHOM
anreOppl, aHAIUTUYECKON TEOMETPUH U
MaTeMaTHYECKOro aHaJIn3a

OIIK-1.4

Pemraer TCOPCTUUCCKHUC 3a/Ia1YU B o0iactu
TCINIOTCXHUKU, TUAPABIINKHA,
TCHHOM&CCOO6MCHa, HCIIOJIb3YA
(I)YH,Z[E[MCHT&HBHLIC 3HaHUA

IlpumepHnulit nepeuenv NPAKMUYECKUX 3A0AHUIL 014 3a4éma

1.

- _ 2 T -
JBUKeHNE MaTepHanbHOil TouKH 3a1aHo ypashenuem 'O = (A+BI+CL rre A=10

M, B=-5 m/c ?, C=10 m/c. HaiiTu qist MOMeHTa BpeMeHu t=1 ¢ V(). a() , BBIYMCIIUTH

l g
MOJYJIb CKOPOCTH ‘ , MOAYJb YCKOpPEHHs ||, TaHTE€HIHAJbHOE YyCKOpeHue 2ar ,

HOpPMAaJIbHOE YCKOpeHHue &n .

Koneco Bpamaercss ¢ 4vacToToit n=5¢*. [Ton pedictBUEM CHII TpPEHUS OHO
OCTaHOBWJIOCH uepe3 At=Lwun . Onpenenuth yrioBoe yckopeHue ¢ u yucio N
000pOTOB, KOTOPOE CJENIaeT KOJIECO 32 3TO BPEMS.

Bpycok Maccoil 2 Kr CKOJIB3UT MO TOPU30HTAIBHOW MOBEPXHOCTU MOJ| JACHCTBHEM
rpy3a Maccoit 0,5 Kr, IpUKPEIUIEHHOTO K KOHIy HEPacTsKUMOM HUTH, IEPEKUHYTON
yepe3 HenmoABMKHbIHN 0510k, Koadduuuent tpenus Opycka o nosepxuocts 0,1. Haiitu
YCKOpEHHE JBUKEHUSI TeJIa U CHITY HAaTsDKeHUsS HUTH. Maccamu 0J10Ka M HUTH, a TaK¥Ke
TpeHHEM B OJIOKE TpeHEeOpeUb.

OmnpeneauTh MOMEHT HHEPIIUU TOHKOTO OJHOPOJHOIO CTEPXKHs AIHHHOM |1= 30 cM 1
Maccoit M= 100 r OTHOCUTENIBHO OCH, NEPIEHANKYISIPHON CTEPKHIO U MPOXOIIeH




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

gyepe3 TOUKY, OTCTOSIIYIO OT KOHIA CTeP KHsI Ha 1/3 ero JIuHBL.

[Mapuk maccoit m= 100 r ynai ¢ BeicoThl h=2,5 M Ha TOPU30HTATIBHYIO IUIUTY, Macca
KOTOPOH MHOTO OOJbIlIe Macchl IIapuKa, U OTCKOYMJI OT Hee BBepx. Cumtas ymap
a0COIIOTHO YIPYTUM, OMPENETUTh UMITYJIBC P, TOJYUEHHBIH IITUTOM.

BeprukaiibHO pacnosioKeHHbI OHOPOIHBIH cTepkeHb Macchl M = 1 kr u juiuHbl | =1
M MOKET BpPAaIaThCsi BOKPYT CBOETO BEPXHETro KOHIA. B HIKHUI KOHEI CTEp)KHS
rona’a, 3acTpsiB, TOPU30HTAIBHO JieTeBIIas Myist Maccbl M = 10 r, B pe3yabTaTe yero
CTepeHb OTKIOHMICS Ha yroa o = 15. Cuynras m<<M, HaliTu CKOpPOCTH JIeTeBIICH
yJu

Onpenenuth HaNpsHKEHHOCTH 3JIEKTPOCTaTHUECKOro mois E B meHTpe xBagpara co
CTOPOHOM a, eciu B TPEX BepLIMHAX KBaJpaTa HAXOAATCA OJMHAKOBBIE TOYEUHBIE
3apsibl

ToHKast HUTh COTHYTA B MOJIYOKPYXHOCTb U 3apsKe€Ha TaK, YTO JIEKTPUUECKUM 3aps
PaBHOMEPHO pacIpeiesieH Mo ee JuinHe. KakoB paguyc 3TOW MOIYOKPYKHOCTH, €CIIN
W3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HANpsKeHHOCTh noist 10 kB/M, a motennman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusieruss R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHre conpoTHBIEHHUS HCTOYHHKOB TpeHeOpexxumo manbl. Onpenenure: 1)
3HAUEHUE W HAIMpaBJICHHE TOKA Yepe3 COMPOTUBICHHE R; 2) TEMIOBYH MOIIHOCTD,
KOTOpast BBIJIENSIETCS] Ha COMPOTHBICHUH R.?

R;
&2
—
]

| I

R

10. Kakum 10mKHO OBITH COMPOTUBIEHHUE R 3JIeKTpUUYeCKOW Ienu, n300pakeHHON Ha




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

11.

12.

13.

14.

pHUCYHKE, 4TOOBI TOK, TeKyIIui o Hemy ObU1 paBeH 1=0,5 A, eciiu C=5 mx®, U=200
B, yactrora nepemennoro Toka v=100 I'1?

C R
— i

—® 7 &/
Tok I=100A TeyeT MO TOHKOMY IPOBOJHHKY, MU30THYTOMY TaK, KakK I[MOKa3aHO Ha
pucynke. Haiitu nnaykuuio B maruutHoro nonst B Touke O KOHTypa, €Ciid paguyc
M30rHyTOU yacTu npoBogHuka R=0,1 M, a cropona kBaapara a=0,2 m

a

[To nByM mapaiienbHBIM TPSMBIM TPOBOAAM IHMHOM | = 1 M KaXAblid TeKyT
OJIMHAaKOBbIe TOKU. Paccrosuume d wMexay mnpoBomamu paBHo 1 cm. Toku
B3auMoIeHcTBYIOT ¢ cuioit F =1 MH. Haiitu cuny Toka | B mpoBojax

Karymka coctout uz N = 75 ButkoB u umeet conportusiienue R=9 Om. MaruuTtHsIit
MIOTOK Yepe3 ee MonepeyHoe ceueHne MeHsiercs mno 3akony @ = kt , rne k= 1,2 mB6/c.
Ompenenure: a) 3.10.C. WHAYKIMH, BO3HHUKAIOIIYI0O B O3TOM KOHType; 0) cuiy
MHAYKIIMOHHOTO TOKA; B) 3apsi, KOTOPBIM MpPOTEYET MO0 KOHTYpPY 3a mepBbie 9 ¢
W3MEHEHHUS MOJIS.

DneKkTpoH, yckopeHHbld HanpsbkenueM U=200 B, BieTaeT B 0qHOPOAHOE MArHUTHOE
none ¢ uHaykuuedn B=0,7-10-4 Tn nepneHAUKYISIPHO CUIIOBBIM JMHHAM. Haiitn
paanyc OKpYXHOCTH, I10 KOTOPOM ABHMKETCS 3JIEKTPOH B MarHUTHOM IIOJI€ U NEPUOJT
€ro BpallCHHUs.




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

15. UnnykruBHOCTh L Katymiku (6e3 cepaeunuka) pasHa 0,1 mI'u. Ipu xakoii cune toxa |

sneprust W marauTHoro noJjist paHa 100 mk/[x

Ilpumepnulii nepeuens npakmuuecKkux 3a0aHuil 01 IK3amena

1.

2.

Onpenenutb cpegHee 3HAUYEHUE MOJHONM KUHETHYECKOM SHEPruu OJHON MOJEKYJIbI
resusi, KUCI0poaa U BOAsHOTO napa npu temreparype T=400K.

Bomopon maccoit m=100 r 6bU1 ©300apHO HATPET TaK, YTO OOBEM €0 YBEIUUYWICS B
N=3 pa3a, 3aTeM BOJOPOJ ObLI H30XOPHO OXJAKIEH TaK, 4TO €ro JaBJICHUE
yMeHbIIWIOCh B N=3 pa3a. Haiitu usmeHenue A S 3HTponuM B XOJ€ yKa3aHHBIX
IIPOLIECCOB.

Kakas pabora A coBepiaeTcsi Ipyu U30TEPMHUUECKOM PAaCUIMPEHUN BOAOPOa Maccoi
m=5 r, B3aroro npu temnepatype T=290 K, ecnmu o6bem rasa yBeauuuBaeTcs B TpH
paza?

A30T HarpeBajcsi NpH MOCTOSHHOM JaBieHUH. EMy ObIIO cOOOIIEHO KOJIMYECTBO
terotel Q = 21 x/x. Onpenenuts padoTy 4, KOTOPYIO COBEPIIWII MPU STOM ra3, U
n3MeHeHne 4 U ero BHyTpEHHEN YHEPIHH.

Uneanpnass TersoBass wmammHa pabotaer 1o 1ukiay Kapuo. Temmneparypa
terootaaturka T1= 500 K, temneparypa termonpuemunka To=250 K. Onpenenuts
tepmuueckuid KIIJ n nwmkna, a Ttakxke paboty Ai pabodero BemiectBa Mpu
M30TEPMHUUYECKOM PACHIMPEHUH, €CIU MPU U30TEPMUUYECKOM CXKATHH COBEpILIEHA
pabota A; =70 Jx

Paccrosinne Mexnay AByMs KOT€pEHTHBIMU HMCTOYHUKaMu cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrosHme Mexnay HHTEp(EpEHIMOHHBIMH MOJOCAMH Ha JKpaHe B
cpenHeil dactu uWHTEp(EepeHInOHHON KapTuHbl paBHO Ax=1,0 cm. Onpenenutsb
paccTosiHuEe OT UCTOYHHUKOB /10 KpaHa

[inockoBhIMyKIas TMH3a BBIMYKJIOW CTOPOHOM JIEKUT HA CTEKJIIHHOW TuiacTUHKE. B
OTpa)KEHHOM CBETE C JUIMHOW BOJIHBI A = 0,6 MKM HabtogaeTcss MHTEp(epeHInOHHAs
kapTuHa. CuuTas, 4TO paguychl MHTEPPEPEHIMOHHBIX KOJIel I MHOIO MEHbIIEe
paanyca KpuBU3HBI TUH3EI R=1,2 M, onpenenure: a) TOJILIMHY CJI0S BO3yXa TaM, I'ie
BUJHO TEpBOE CBETII0€ Koubllo Hpl0TOHA, 0) paanyc nepBoro Komibla




Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

10.

11.

13.

14.
15.

Mexny nByMs IUIOCKONApA/UIEIbHBIMU CTEKJISHHBIMU IIJIACTUHKAMM I1OJIOXKHWIN
OYeHb  TOHKYKO  IIPOBOJIOYKY,  PACHOJIO)KCHHYH0  IapajuleIbHO  JIMHUH
CONPUKOCHOBEHHUS IIJJACTUHOK U HaXOJsIIyrocs Ha paccTossHuu L=75 mm ot Hee. B
OTPaKEHHOM CBETe € JUIMHOM BOJIHBI A=0,5 MKM Ha BepXHEH IJIaCTUHKE BHJIHBI
uHTephepeHIMOHHbIe ToNockl. Ompenenute IUaMeTp TONEPEYHOTO CEUYCHUS
IIPOBOJIOYKH, €CIIU HA IPOTSHKEHUH @ = 30 MM HacUMTBIBAETCS M = 16 CBETIIBIX MOJI0C
Ha menpy mumpunoit a = 0,05 MM nmagaer HOPMaJIbHO MOHOXPOMAaTHYECKHH CBET C
mmHOW BOMHBI A = 0,6 MxM. Omnpenenuts yroia ¢ MeXIy IepBOHAYAIbHBIM
HaIpaBJICHUEM IIydKa CBETa M  HANpaBICHHMEM HAa YETBEPTYI0 TEMHYIO
TU(PPaKIUOHHYIO MOJIO0CY

JudpakimonHas pelieTka ycraHoBlIeHa Ha pacctossHuM 80 cM oT skpaHa. Ha perietky
MaJjaeT MOHOXPOMATUUYECKHI CBET ¢ INTMHOM BosiHbI 0,65 MkM. Ha skpane paccrosinue
MEXJy MaKCUMYMaMH IIEPBOTO M BTOPOTO Mopsiika paBHO 5,2 ¢cM. CKOJIBKO BCEro
MaKCHUMYMOB 00pa3yeT 3Ta JupaKkMOHHas pereTka’?

UYepnoe Ttenmo Harpenu ot temmneparypsl 600K no 2400K. Bo ckompko pas
yBeJIMUYMIach o01Ias TEMIOBasi SHEPrus, u3iiydaemas teiaoM? Ha ckosbko H3MeHMIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAs] MAKCUMYMY SHEPIUU U3IY4YEHHs U CIIEKTPAJIbHBIN
COCTaB U3ITy4yeHus?

12. OnpenenuTh HAUMEHBUINN 33JIePKUBAIOLINI TOTEHIMAI, HEOOXOMMBIH JUIs
MpeKpaleHUsl SMUCCUU C TIOBEPXHOCTH (POTOKATO/IA, €CIIH OH OCBELIAETCS
U3JIy4YEHUEM C JUIMHOM BoaHbl 0,4 MKM, a KpacHas rpaHuLa AJIs MaTepuaia Karoaa
paBHa 0,67 MKkM
[Ipu ABWXXKEHMM YaCTHIBI BJOJb OCH X CKOPOCTh €€ MOXET OBbITh OIlpeaesieHa ¢

TOYHOCTHIO (ommOkoif) 10 1 cm/c. HaliTu HeompeneneHHOCTh KOOPAWHATHI, €CIN
yacTulel sBisercs: 1) anekTpoH, 2) apodbunka Maccoit 0,1

BrrancnuTh pagnychl MEpBLIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOIA

Haiitu HambOonbIIyl0 M HAaWMEHBINYIO [JIMHBI BOJIH cepuu [lamieHa B crmekTpe
W3IIy4eHus: Boj1opoaa. CpaBHUTH MOTYyUYEHHbIE 3HAUEHHS C JJIMHAMU BOJH BUJIUMOIO
W3IIy4eHus




Kon

NHaukaTop JOCTHIKEHUS KOMITCTCHITMH O1neHOYHBIC CPEACTBA
WHJUKATOpa

192
r
16. [lepBoHayanpHasg Macca U30TONA UPUAMUS 77 paBHA M = 5 T, mepuo Mojypacmnajia

75 cyrok. OnpenenuTe, CKOJIbKO s/Iep pachajercs 3a 1 CeKyHAy B 3TOM Mpernapare.
CkonpKO aTOMOB 3TOro mpemnapara octaHercs depe3 30 CyTOK U BO CKOJBKO pa3
M3MEHUTCSI aKTUBHOCTH Mperapara 3a 3To BpeMsi?

17. B nenTpe conHIa NpoTeKaeT TepMOsIEpHAs PEeaKIis CUHTE3a rejus U3 BOJ0poAa, B
KOTOPOW M3 YETHIPEX MPOTOHOB 00pa3yeTcs siApo He* u nBa MO3UTPOHA. 3aMUIINUTE
3Ty peakiuto. Kakue erie yactuiibl 00pa3yrorcs B Hel?

Kakoe kommuecrso U «BBITOpPAET» 3a TOJ B SACPHOM PEAKTOPE C IIICKTPHUUECKOU

MomHocThio 1 I'Bt m ki.a. 38%? Cuurath, yTOo pacnan siaep ypaHa moj AeCTBUEM

TEIJIOBBIX HEUTPOHOB MPUBOIUT K 00pa30BaHHUIO U30TONOB KCeHOHA-141, cTpoHIna-92 u

TpEX BTOPUYHBIX HEHTPOHOB.

0) [lopsiiok mMpoBeaeHUs: MPOMEKYTOYHOM aTTecTalluy, NOKA3aTeJH U KPUTEPUM OLIeHUBAHUSL:

[IpomexxyTounas arrecTanus Mo AMCUUILIMHE «DH3HMKa» BKIIOYAET TEOPETHUYECKHE BONPOCHI M NMPAKTUYECKUE 3alaHMA, ITO3BOJISIOIINE OLCHUTH CTEIEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIM, TpoBoAUTCs B popme 3auéta (1 Kypc, 3UMHss ceccusi) ¥ 9k3aMeHa (1 Kypc, JeTHsis ceccus).

3auéT oOyuaronyecs Moyiy4aroT B pe3ysIbTaTe BBITIOJIHEHHS BCEX BUJOB PadOT, MPEyCMOTPEHHBIX HA | Kypce B YCTAHOBOUHYIO CECCHIO M COOECE0BAHUS 110
BOIIPOCAM U 33JJaHHSIM COTJIACHO MEPEYHIO BOIPOCOB M MPAKTUYECKUX 33/IaHUH K 3aUEeTy.

Ilokazamenu u kpumepuu oueHueaHus 3auema:

- Ha OIICHKY «3a4TCHO» 00yUaroIuicst IeMOHCTPUPYET YPOBEHbD, HE HUKE TOPOTOBOT0, CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0JI€ KOHTPOJIBHBIX MEPOIIPHUSTHI
MOTYT JIONYCKAThCSl OIMUOKH, MOXKET IPOSBISATHCS OTCYTCTBHE OTJCIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYYarOIIUiicS MOTYT HCIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHMS TP ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSMHU P UX NEPEHOCE HA HOBBIE CUTYAIIHH.

- Ha OLEHKY «HE 3a4TeHO» OOydyaromuiics He MOXET MOKa3aTh 3HAHHWA Ha IOPOTOBOM YpOBHE C(HOPMHUPOBAHHOCTH KOMIIETEHLMH, T.e. oOydaromuiics He
MOKa3bIBACT 3HAHWE OCHOBHOTO MaTepuaia B o0beMe, HeOOXOJIUMOM JUIsl MPENCTOsIIEH MpodecCHOHALHON NEsTeNbHOCTH; HE CIOCOOEH apryMEHTHPOBAHHO W
MOCJIEeI0BAaTENIFHO M3JIaraTh, JOMYCKaeT IrpyOble OIMOKH B OTBETAX; HE MOXKET MOKa3aTh MHTEJJICKTYallbHbIE HABBIKM PELICHUs MPOCTHIX 3a/1a4. HE TOATBEPKAACT
OCBOEHHE KOMITETEHIIMH, IPEAYCMOTPEHHBIX IPOrPaMMOH.

IK3aMeH 110 JaHHOW AUCLMIUIMHE IPOBOAUTCS B YCTHOH (popMe 110 3K3aMeHALMOHHBIM OmIeTaM, Kbl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCa U
OJIHO MpaKTHyecKoe 3a1anue. [y gomycka K 9k3aMeHy HeoOXOAUMO BBINOJIHUTD BCE BUBI pabOT IIPpeayCMOTPEHHbIE Ha 1 Kypce.

Ilokazamenu u kpumepuu oyeHUEAHUA IKIAMEHA:



— Ha OLICHKY «OTJIMYHO» (5 0anioB) — oOyyaromuiics AEMOHCTPUPYET BEICOKUN YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMATHYECKOE
U IryOOKOe 3HaHHE Y4eOHOro Marepuana, CBOOOJHO BBIIIOJIHSIET MPAKTHYECKHUE 3aJaHNs, CBOOOJHO ONEPUPYET 3HAHUAMH, YMCHHAMH, IPUMEHSET UX B CUTyalHUsIX
MOBBIIIEHHOH CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamta) — oOyyalomuicst TEMOHCTPUPYET CPeAHUI YpOBeHb C(HOPMHPOBAHHOCTH KOMIETEHIMHA: OCHOBHBIC 3HAaHUS, YMEHUS
OCBOEHBI, HO JOIYCKAaOTCS HE3HAYMTENbHbIC OLIMOKM, HETOYHOCTH, 3aTPYyNHEHMS IPU AHAIMTHUYECKUX OIEpaIMsIX, [IEPEHOCe 3HAaHUM M YMEHMH Ha HOBBIE,
HECTaHAAPTHBIEC CUTYaLUH.

— Ha OIICHKY «YAOBJETBOPUTEJLHO» (3 0Oamia) — oOydarouuiicss JIEMOHCTPUPYET MOPOTOBBIH YpPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJe
KOHTPOJIbHBIX MCpOHpI/ISITI/Iﬁ JOIMyCKarTCA OHII/I6KI/I, MPOABJIACTCA OTCYTCTBHUE OTACIBHBIX 3HaHI/II71, yMCHHﬁ, HaBBIKOB, O6y‘IaIOHH/II\/'IC$I HUCIIBITBIBACT 3HAYUTCIIbHBIC
3aTpyIHEHHS IPU ONEPUPOBAHNY 3HAHUSIMU U YMEHUSMHU IIPU UX IIEPEHOCE Ha HOBBIE CUTYAlIHU.

— Ha OIICHKY «HEYJIOBJIETBOPHTEIbHO» (2 Oamia) — oOydvaromuiics AEMOHCTPUpPYeT 3HaHus He Oojee 20% TeOpeTHYECKOro Marepuaja, JOIMyCKaeT
CYII€CTBCHHBIC OH_[I/I6KI/I, HE MOKCT IMOKa3aTb MHTCJUICKTYAaJIbHBIC HABBIKH PCIICHUS IIPOCTHIX 3a1a4.

— Ha OIIEHKY «HEeYA0BJIeTBOPHUTEIbHO» (1 6amr) — oOyyarommiicss He MOXKET ITOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BENIEHUS U 00BsICHEHH HH(DOpMaIny, He
MOJKET [0Ka3aTh MHTEIUIEKTyalIbHbIC HABBIKU PEIICHHS IPOCTHIX 3a1ad.



