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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CykeHa U 0100peHa 11 peanuzaruu B 2027 - 2028
y4eOHOM Tro/ly Ha 3aceqanuu Kapeapbl Du3nku

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrynn/m

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u oqoopena s peanuszanuu B 2028 - 2029
y4eOHOM rofly Ha 3aceqaHuu kapeapsl DuzuKu

[Iporokom ot 20 . Ne
3aB. xkadenpoii .M. Honryumumx

Pabouas mporpamma nepecMoTpeHa, 00cyxeHa u ogoopena i peamsamnuu B 2029 - 2030
y4eOHOM roy Ha 3acegaHuu Kadeapsl DU3HKH

IIporokom ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryumﬂ

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogoopena s peanuzanuu B 2030 - 2031
y4eOHOM rofy Ha 3aceqaHuu kapeapsl DuznKu

[Iporokonm ot 20 . Ne

3aB. xadenpoii I[.M.ﬁOJIFyH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00Cyx1eHa u oo0pena it peaym3anun B 2031 - 2032
y4eOHOM roy Ha 3acegaHun Kadeapsl DU3HKH

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonrymm{




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

Lenbro ocBoeHMs TUCHUTUTHHBI «Du3nkay sBisieTcst popMupoBaHHE y 00yJaIONIIXCs
aJICKBATHOW COBPEMEHHOMY YPOBHIO 3HAHMM HAYYHOM KapTUHBI MUpPA, a TAKKE
CIOCOOHOCTEH MPUMEHATH COOTBETCTBYIONINNA (PU3NKO-MAaTEMATUIECKHIA alliiapar, MeTOIbI
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUYECKHUE U DKCIIEPUMEHTAJIBHBIE UCCIIEN0BAHUS TIPH
pelieHny npohecCuOHANBHBIX 3aay.

2 MecTo qucHuILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctummnaa Ou3nka BXOIUT B 00s13aTEIBHYIO YacTh y4eOHOTO IIaHa
00pa3oBaTeNbHON POTPaAMMBI.

Jist u3yueHust JUCUUIUIMHBI HEOOXOIMMBI 3HAaHUS (YMEHUSs, BIIAICHU),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILINH/ TPAKTUK:

«Duszukay, «Martemarukay, «HpopMaTHKa» Ha 6a3e cpenHero (IOoJIHOro) oo1ero
o0Opa3oBaHUs

3HaHud (YMEHUs, BIa/IeHUs), IOTyYeHHbIE PU U3yUYE€HUU JAHHOMN TUCHIUIUIMHbI
OyIyT HEOOXOIUMBI JIJTSI U3YUEHUS JTUCITUTIINH/TIPAKTUK:

dusnyeckas XuMust

MartepuanoBeleHUE U TEXHOJIOTUSI MaTepUaloB

OU3NKO-XUMUYECKUE TPOIIeCChl B TEXHOCHEpPE

I'mpporazonnHamuka

DNEKTPOHUKA U DNIEKTPOTEXHHUKA

3 Komnerenuuu ody4yarouierocsi, fopmupyembie B pe3yJbTaTe 0CBOEHMSI

JUCHUIIMHBI (MOAYJIs1) M INIAHMPYeMble Pe3yJbTAThl 00yUeHUst

B pesynbrare ocBoeHUsT AUCIUIUTHHBI (Moayssi) «Duzukay oOydaronuics q0KeH
00J1a1aTh CIIeIYIOMNUMHA KOMIICTCHITUSIMU:

KOI[ HHIWKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMHN

VK-1 CnocobeH ocyecTBISTh MOUCK, KpUTUYECKUIN aHAJIW3 U CUHTE3 HH(pOpMaIuy,
PUMEHSTh CUCTEMHBIN MOJIXOJ /IJIsl peISHHsI TOCTaBJICHHBIX 3324

VYK-1.1 AHanmu3upyeT 3a1avy, BBIJCIIS €€ 0a30BbI€ COCTABIISIOININE,
paccMaTpuBaeT U IpejiaracT BO3MOKHBIE BAPUAHTHI PEIICHUS
HOCTaBHeHHOﬁ 3aJa4u, OICHMUBaA UX JOCTOMHCTBA U HCAOCTATKH

YK-1.2 Omnpenensier, UHTEPIPETHPYET U PAHKUPYET HHPOPMAITHIO, TPEOyEeMYO
JUTSL PEIIeHUs] TTOCTABIICHHOW 33JIa4H; OCYIIECTRIISICT MTOUCK HHPOPMAITUN
10 Pa3JIUYHBIM THITAM 3aIPOCOB

YK-1.3 [Tpu o6paboTke mHGOPMAITUU OTIANYAET (GaKThl OT MHCHHH,
WHTEPIPETAINHN, OIICHOK, (JOPMHPYET COOCTBEHHBIC MHEHUS H
CYXJICHUSI, apT'yMEHTUPYET CBOM BBIBOJIBI M TOUKY 3PEHUS




4. CTpyKTypa, 00bEM H COAEepKAHUE TUCUUIIMHBI (MOTYJIs1)

OO61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTABISAET 7 3a4eTHBIX €AUHUI] 252 aKaJ. 4acoB, B TOM

qucCJic:

— KOHTaKTHas pabora — 21,8 akaz. 4acos:
—ayautopHas — 16 akaj. 4acos;
— BHeayuTopHas — 5,8  akaj. 4acos;

— camocTosTenpHas padora — 212,8 akaj. 4acos;

— B (popme npakTuueckoil moaroroBku — 0 akas. yac;
— IIOJATrOTOBKA K dK3aMeHy — 17,4 akan. yac

d)opMa aTTeCTalluu - 5K3aMCH

AynutopHas 3 =
KOHTaKTHas paboTa E z ®dopma TekyIero
Pasnen/ Tema 2 (B akaj. yacax) g g Bun KOHTPOJISt Kox
> 3 o | camocTosTenbHON |  yClIeBaeMOCTH H
JUCIUILIAHBI N [ . KOMIICTEHIINH
g £ pabotsl MIPOMEXYTOYHOI
1ab. | mpaxr. [t}
Texk. p 5 Q aTTecTaluu
3aH. 3aH. L
1. Mexanuka
IIpopaboTka
JIEKIUH, peleHue VnmButyabHas
WMHIABHIYaTbHBIX
1.1 Kunemartuka JIBHILY 3ajaya ,
3aj1ad, VK-1.1, VK-
MOCTYNATEILHOTO U 0,2 0,2 12 HOAFOTOBKA K KOJJIOKBHYM, 12 VK-13
BpaIIATEIbHOTO JABHIKCHHUS KOHTPOJIbHAS - ’
KOJIJIOKBUYMY H aGoTa
KOHTPOJIBHON P
pabore
IMpopaboTka
JIEKLUH, pelieHre
WH/IMBUIYaTTbHBIX
3a1ad,
IIOATOTOBKA K
BLIr?OJ‘IHeHHIO " R
1.2 lunamuka 3a1aya ,
obpaboTka YK-1.1, YK-
MOCTYNATEILHOTO U 0,5 0,5 0,4 8 3V ILTATOR KOJIJIOKBHYM, 12 VK13
BpAIaTEIBHOTO IBIKEHUS 1 pe3y KOHTPOJBHAS - '
1a00paTOPHBIX aGora
pabor, p
IIOATOTOBKA K
KOJIJIOKBUYMY H
KOHTPOJIbHOU
pabote
ITpopaboTka
Jeknui, pemenne | VHauBuayanbHas
WH/IMBUAYIIbHBIX 3amaya ,
3a1aq KOJUTOKBUYM
1.3 3aKkoHBI COXpaHEHUs B Aat, M, VK-1.1, YK-
MOXAHIKE 0,4 0,5 04 22 MOATOTOBKA K KOHTPOJIbHAS 12 VK-1.3
BBITNIOJIHEHUIO U paborta, - ’
00paboTka nabopaTopHas
pe3ybTaToB pabora Ne 1

1a00paTOPHBIX




pabor,
[IOATOTOBKA K
KOJUIOKBHYMY H

KOHTPOJIbHOU
pabote
[IpopaboTtka
JIEKIUH, peleHue
WHIUBHY AITbHBIX
3ajad,
MOJIrOTOBKA K
NunuBuayaneHas
BBITIOJTHEHHUIO U saznata
1.4 MexaHuveckue 00paboTka ’ YK-1.1, VK-
0,2 8 KOJIJIOKBHYM,
KoJeOaHusT U BOJTHBI pe3yIbTaToB 1.2, YK-1.3
KOHTPOJIbHAS
mabopaTOPHBIX
pabora
pabor,
IIOJITOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHON
pabote
Hroro 1o paznery 13 1 50
2. DIIeKTPUYECTBO U MAarHETU3M
ITpopaboTka
JICKIUH, perieHune
i, p MNunuBuayanbHas
VHIUBHIYITbHBIX sazata
2.1 DnexTpocTaTuIecKoe 3aja4, i VYK-1.1, YK-
0,5 0,2 8 KOJIJIOKBHYM,
mnoJjie MOJTOTOBKA K 1.2, YK-1.3
KOHTpOJIbHAS
KOJJIOKBUYMY H
. pabora
KOHTPOJIBHOM
pabote
[IpopaboTka
JIEKIUH, peleHue
WH/IMBUAYJIbHBIX
3amad,
MOJrOTOBKA K
MunuBuayanpHas
BBITIOJTHEHUIO H
3ajava ,
2.2 DneKTpocTaTHYecKoe 00paboTka YK-1.1, VK-
0,2 0,4 8 KOJIJIOKBHYM,
TI0JIe B BEIIECTBE pE3yJIbTaTOB 1.2, YK-1.3
KOHTPOJIbHAS
1a60paToOpHBIX
pabora
pabor,
MOJTrOTOBKA K
KOJIJIOKBUYMY H
KOHTPOJIbHOU
pabote
[IpopaboTka
JIEKIUH, peleHue
WH/IMBUAYJIbHBIX
3a1a4
Aad, WupuBuayansHas
IIOJTOTOBKA K
3ajava ,
BBINIOJTHEHHUIO COIIOKBIVM
2.3 TlocTosiHHBIIH 00paboTka yMs YK-1.1, VK-
. 0,5 0,4 10 KOHTPOJIbHAS
3JEKTPUIECKUI TOK pe3ybTaToB aGoTa 1.2, YK-1.3
1a00paTOPHBIX P ’
aGor nabopaTopHas
P > pabota Ne 28

MOJTrOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHON
pabote




ITpopaboTka

o WNupuBunyaneHas
JIEKIUH, pelIeHue
3ajaya ,
HUHAUBUAYAJIBHBIX KOILTOKBIYM.
2.4 MarauTHoOE€ 1oJjie B 3aja4, yMs VK-1.1, VK-
0,2 0,2 4 KOHTPOJIBHAS
BaKyyMe H B BEILIECTBE MOJITOTOBKA K aGora 1.2, YK-1.3
KOJUIOKBUYMY U P >
. nabopaTopHas
KOHTPOJbHOU
pabota Ne 28
pabote
ITpopaboTka
JIEKIUH, perIeHre
VHIUBHIYITbHBIX
3a71a4
Aad, NunuBuayanbHas
MOJIrOTOBKA K
3amaya ,
BBITIOJIHEHUIO U COILTOKBHVM
2.5 DnexkTpoMarHuTHas obpabdoTka IM, VYK-1.1, VK-
0,2 0,2 4 KOHTPOJIbHAS
UHYKIYS pe3yJIbTaToB aGora 1.2, YK-1.3
nabopaTopHBIX P ’
aGor nabopaTopHas
P ’ pabora Ne 28
MTOJrOTOBKA K
KOJUIOKBHYMY U
KOHTPOJIBHOU
pabote
ITpopaboTka
JIEKIIUH, perieHre
VHIUBHIYAITBHBIX
3a71a4
Aad, NunuBuayanbHas
MOJTrOTOBKA K
3amaya ,
2.6 DnexTpudeckue BRITOTHCHHUIO I KOJUTOKBUYM
) N o00paboTka ’ YK-1.1, VK-
KoJeOaHus ¥ TIepeMEHHBII 0,2 0,2 4 KOHTPOJIbHAS
pe3ynbTaToB 1.2, YK-1.3
TOK pabora,
mabopaTopHBIX
aGoT nabopaTopHas
p ’ pabota Ne 28
MIOJrOTOBKA K
KOJUIOKBHYMY U
KOHTPOJIbHOU
pabote
Hroro mo paznery 1,8 1,6 38
3. MonekynsapHas ¢pu3uka u
TCpPMOJAMHAMHUKA
ITpopaboTka
JIEKLUH, pelieHre
VHIUBHIYAITBHBIX
3amaq
Aad, MNunuBuayanbHas
MOJrOTOBKA K
3amaya ,
BBITIOJTHEHUIO H
3.1 Cratuctuueckas pusnka KOJUIOKBHYM,
obpaboTka VK-1.1, VK-
U MOJICKYJISIPHO- 0,2 0,2 6 KOHTPOJIbHAS
pe3ynbTaToB 1.2, YK-1.3
KHHETUYECKAsl TEOPHS pabora,
nabopaTopHBIX
aGoT naboparopHas
P ’ pabora Ne 14
MIOJTOTOBKA K
KOJUIOKBHYMY U
KOHTPOJIBHOU
pabote
NunuBnayansHas
[IpopaboTka A 3%;13;&
JIEKLIUH, pelIeHre i VK-1.1, VK-
3.2 Tepmoaunamuka 0,2 0,2 6 KOJUIOKBUYM,
WHIWBHTYITbHBIX 1.2, YK-1.3
KOHTPOJIbHAS
3amad,

pabora,




HOATOTOBKA K
BBINIOJTHEHHUIO
00paboTka
pe3yIIbTaToB
1a00paTOPHBIX
pabor,
HOATOTOBKA K
KOJJIOKBUYMY U
KOHTPOJIBHON
pabote

nabopaTopHas
pabota Ne 14

HWroro no pa3zemny

0,4

0.4

12

4. BoaHOBasg ¥ KBaHTOBas ONTHKA

4.1 DnexTpoMarHuTHBIE

BOJIHEBI

0,2

0,2

[IpopaboTtka
JIEKIUH, peleHue
WH/IUBUIYaJIbHBIX

3ajad,

MOJIrOTOBKA K

BBIITOJTHCHUIO U
00paboTka
pe3yJbTaToB
nmabopaTopHBIX
pabor,

MIOJITOTOBKA K

KOJUIOKBUYMY U

KOHTPOJIbHOM

pabote

MNunuBuayaneHas
3ajaya ,
KOJIJIOKBHYM,
KOHTPOJIbHAS
pabora

VK-1.1, VK-
1.2, VK-1.3

4.2 Nnrepdepentus

CBCTOBBIX BOJIH

[IpopaboTka
JIEKIUH, peleHue
WH/IMBUAYJIbHBIX

3ajad,

MOJrOTOBKA K

BBINOJIHEHHUIO U
00paboTka
pe3yIbTaToB
nabopaToOpHBIX
pabor,

MOJTrOTOBKA K

KOJJIOKBUYMY H

KOHTPOJIbHOU

pabote

MunuBuayanpHas
3ajava,
KOJJIOKBUYM,
KOHTPOJIbHAS
pabora

VK-1.1, VK-
1.2, VK-1.3

4.3 JTudpakiusi CBETOBBIX

BOJIH

0,8

[IpopaboTtka
JIEKIUH, peleHue
WH/IMBUAYAIIbHBIX

3ajad,

MOJrOTOBKA K

BBITOJIHEHHIO U
00paboTka
pe3yabTaToB
1a00paTOPHBIX
pabor,

MOJTrOTOBKA K

KOJJIOKBUYMY H

KOHTPOJIBHON

pabote

MunuBuayanpHas
3ajava ,
KOJJIOKBUYM,
KOHTPOJIbHAs
pabora

VK-1.1, VK-
1.2, VK-1.3

4.4 KBaHTOBast ONTHKA

0,2

30,4

ITpopaboTka
JIEKIUH, pelieHne
VHJVBUYaIbHBI

NunuBuayanpHas
3ajaya ,
KOJUIOKBHYM,
KOHTPOJIbHAS

VK-1.1, VK-
1.2, VK-1.3




X 331124,
MOJArOTOBKA K
BBITTOJTHCHUIO U

00paboTka
pe3yNbTaToB
11ab0paTOPHBIX paboTta
pabor,
MOJIrOTOBKA K
KOJIJIOKBUYMY H
KOHTPOJIbHOH
pabote
Wroro no pazneny 3 0,4 42,4
5. KBanroBasi, aroMHas 1 siaepHas
¢usuka
[Ipopabotka
JIEKLUH, pelieHne
[, P WunuBunyansHas
VHTUBHTY ATbHBIX
3ajaya ,
3ajad4, VK-1.1, VK-
5.1 KBanToBast MexaHHUKa 0,4 0,2 4 KOJIJIOKBHYM,
MOATOTOBKA K 1.2, YK-1.3
KOHTpPOJIbHAS
KOJUIOKBUYMY U
. pabora
KOHTPOJIBHON
pabote
IMpopaboTka
JICKIUH, pelieHne
WHIAMBUYAJIbHBIX
3amaq
Aad, WunuBuayanbHas
MOATOTOBKA K
3amaya ,
BBITIOJTHEHUIO U COITOKBIVM
o0OpaboTka yMs VK-1.1, VK-
5.2 dusuka aroma 0,4 0,2 25,3 KOHTPOJIbHAS
pe3yabTaTOB 1.2, VK-1.3
pabora,
71a00paTOPHBIX
aGoT nmabopatopHast
P ’ pabora No 42
MIOATOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHON
pabore
[TpopaboTka
JIEKLUH, perieHne
WHIANBUIAYAJIbHBIX
3amad,
MIOATOTOBKA K
WunuBuayanbHas
BBITIOJTHEHUIO U sanata
5.3 SlmepHas ¢pusnka 0,5 0,2 30 obpatotia KOHJIOKBI/I, M YK-1.1, YK-
’ P ' ' PE3yJbTaToB IM; 1.2, VK-1.3
KOHTPOJIbHAS
11a00paTOPHBIX
pabora
pabor,
MIOATOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHOU
pabote
IMpopaboTka
pop " WunuBunyanbHas
JeKIUi,
5.4 ®usmKa IeMeHTapHBIX 3ajaya ,
MOJIOTOBKA K VYK-1.1, YK-
YacTHIl U COBPEMEHHAs 0,2 111 KOJIJIOKBHYM,
KOJUIOKBUYMY U 1.2, VK-1.3
¢du3nyeckas KapTUHA MHApPa . KOHTPOJIbHAS
KOHTPOJIBHON
pabora
pabote
Wroro no pazaeny 1,5 0,6 70,4
Hroro 3a cemectp 8 4 212,8 SK3aMeH




Hroro o qucuumimnze

212,8

OK3aMCH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B npornecce npenogaBanus AMCUUIUIMHBL «PU3MKa» MPUMEHSIOTCS TpaJULMOHHAS U
MOJTyJIbHO-KOMITIETEHTHOCTHAs! TEXHOJIOTHH.

Hcnonb3yroTes clieayrome BUabl JSKIHi:

BBOJIHAS JIEKLMS — B HaYaJle Kypca U B Hayase KaxJ0ro cemectpa (BBOJIHBIN OJIOK B
COCTaBE JICKIIUN);

JeKIMs-uHpopManus — B 3Toi (popme u3naraerTcss OCHOBHAs 4aCTh MaTepUana;

0030pHas JIEKIU — B 3aKITIOUNTEILHON YaCTH U3Y4YCHUS AUCIUILINHBI, TOCBSIEHHON
COBPEMEHHOM (hprU3MUYEeCKON KapTHHE MUPA, @ TAKXKE MPH CUCTEMATU3AIH U 0000IEHUH
OTJENIbHBIX Pa3/eiioB;

poOJIeMHAs JEKIH — UCIOIB3YETCS KaK JIEMEHT B COCTABE JICKIMH, KOTAa Mepe]
CTYZICHTaMH CTaBUTCS HEKOTOpas Ipo0ieMa U MpeiaraeTcs HaiTH MOAXO0/IbI U Iy TH K €€
PELICHHIO;

JEKIHA-KOH(PEepEHIN — HAyYHO-TIPAaKTUIECKOE 3aHATUE C CUCTEMOM JJOKIIaI0B Ha
3aJJaHHBIC TEMBI, TOATOTOBICHHBIX CTYACHTAMH.

JEKIHS-BU3YIIN3AUS — JIGKLIUU C TPUMEHEHHEM (PU3NYECKUX IEMOHCTPAIIIA ¢
00BSICHEHUEM MPOUCXOIAINX SIBICHUH, 8 TAK)KE KOMITBIOTEPHBIX CUMYJIALUN U yU4eOHBIX
(bUIBEMOB.

Bce BuibI IEKIH TPOBOISATCS ¢ UCTIOIB30BAaHUEM MYJIBTUMEIUIHOTO 000PYAOBAHHUS.

B xoze mpakTUYecKux 3aHATHIA, KpOME TPATUIIMOHHOTO OOBICHEHHS [TPETI0IaBaTeNIeM
y IOCKH, UCTIOJIb3YETCsI OTIEPEIKaloIIasi CaMOCTOATENbHAs padoTa CTYICHTOB, KOT/1a UM
3apaHee pas3JaroTcs OTIENbHBIC 33]]auH, B KOTOPBIX OHH JOJDKHBI Pa300paThes
CaMOCTOSTEIIEHO U OOBSICHUTH UX pelieHue rpymme. Kpome Toro, npakTukyercs npodieMHoe
o0yueHwre, pa3BHBAIOIIEE UCCIICOBATEIICKAE HABBIKM CTYACHTOB U TIO3BOJISFOIIEE UM TIO]
PYKOBOJICTBOM TIpENoIaBaTeslsl HAUTH ITyTH PEUICHHUS 3aa4H WA MTPOOIIEMBI.

[Ipu npoBenennu 1abopaTOPHBIX 3aHATUI MPAKTUKyeTCs paboTa B komaHae (2-4
YyeJIoBeKa) U ucnonb3oBaHue | T-MeToaoB it 00paboTKH pe3yIbTaTOB JaOOPaTOPHBIX PadoT.

6 YueOHO-MeTOAUUECKOE 0O0ecTIeYeHHe CAMOCTOATEbLHOH padoThl 00y4aroIMuXCcst

[Ipencrasneno B npusaoxxeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIIOKEHNH 2.

8 YueOHo-MeTOAMUYeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe UCHMILTUHBI

a) OcHOBHas TUTEpaTypa:

1. demumuenko, B. . ®usuka : yueonuk / B. U. emuauenko, U. B. Jlemumuenko.
— 6-¢ m311., mepepad. u mon. — Mocksa : UTHOPA-M, 2023. — 581 c. + Jlon. MaTepuais
[DnexTpoHHEIH pecypc]. — (Bricmee o6pa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079
-1. — Pesxum mocryma: https://znanium.ru/read?id=426123.

2. Ky3uenos, C. 1. ®uzuka. Mexanuka. Mexannueckue KoueOaHus U BOJTHBIL.
MonexkymspHas ¢usmka. Tepmonunamuka : yueonoe nocodue / C. 1. Ky3nenos. — 4-e u3n.,
ucnp. u gon. — Mocksa : By3oBckuii yueonuk : UTHOPA-M, 2020. — 248 c. - ISBN 978-5-
9558-0317-3. - Tekcr : anekTpoHHbIH. — Pexxum nocrtyna: https://znanium.ru/read?
1d=395664.

3. Ky3nenos, C. 1. ®uznka. OCHOBBI EKTPOAUHAMUKH. DJIEKTPOMAarHUTHbBIE
KosiebaHus ¥ BOJHBI : yueOHoe nocobue / C. U. Ky3nenos. — 4-e uz ., ucIp. U A0M. —
Mockga : By3osckuit yuebuuk : UTHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. -



https://znanium.ru/read?id=426123
https://znanium.ru/read

TekcT : amexkTpoHHbIH. — Pexxum qoctyma: https://znanium.ru/read?id=399959.

4. Ky3nenos, C. 1. ®u3uka. BonHoBas ontuka. KBaHTOBas mpupoaa U3my4eHus.
DJIeMEHTBl aTOMHOM U sifiepHOr pusuku : yueoHoe nmocodue / C.1. Ky3nenos, A.M. Jlunep.
— 3-e u3n., nepepad. u gomn. — MockBa : By3osckuit yuebnuk : UTHOPA-M, 2024. — 212 c.
- ISBN 978-5-9558-0350-0. - Tekcr : anekTpoHHbIN. — Pexkum qoctyna:
https://znanium.ru/read?id=436939.

0) /lomoJiHUTEIbHAS JINTEpATypa:

1. [MaBnos, C. B. O6mas ¢uszuka: coopauk 3aaa4 : yuebd. mocodue / C.B. I1aBnos,
JLLA. Cxunerposa ; nox pea. C.B. [TaBnoBa. — Mocksa : UHOPA-M, 2018. — 319 ¢c. —
(Beicmiee ob6pazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook 5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4.
- Tekcrt : anexktponnbii. - URL: https://znanium.com/read?id=329738 (nara obparieHus:
30.10.2020). — Pesxum pocTyna: mo HOAIHUCKE.

2. Kysnenos, C. 1. CnpaBounuk 1o ¢usuke : yued. mocodbue / C. U. Kysnenos, K. U.
Poroszumn. - Tomck : M3a-Bo ToMckoro nmonutex. yauepcutera, 2014. - 220 c. - ISBN 978-5-
4387-0443-0. - Tekct : anexkrponHbiit. - URL: https://znanium.com/read?id=159322 (nara
obpamenus: 30.10.2020). — Pexxum mocTymna: mo MoIITUCKe.

B) MeToanueckue ykazaHus:

1. Mexanuka. MonexynspHast Gpu3ruka 1 TEpMOAMHAMUKA : J1a00paTOPHBIN MPaKTUKYM /
E. H. Acranos, 3. H. botuesa, JI. C. Jlomxenkosa u ap. ; MI'TY. - Marautoropck : MI'TVY, 2016.
- 1 osmektpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 (nata obpamienus: 30.08.2023).
- MakpooOBbeKT. - TEeKCT : aneKTpoHHBIN. - CBefeHus focTynHbl Takke Ha CD-ROM.

2. CaBuenko, 0. U. [TepemeHHsbI# TOK : mabopatopHbii paktukyMm / 10, WM. CaBuenko,
O. H. BoctpoknyTosa, H. U.MumeneBa ; MI'TVY . - Marautoropck : MI'TY, 2018. - 1 sanektpoH.
OIIT. TICK (CD-ROM). - 3aru. c TUTYL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 (mara obparienus: 28.09.2023). -
MakpooObeKT. - TekcT : 3neKTpoHHBIN. - CBe/leHus 10oCTymHbBI Takke Ha CD-ROM.

3. ®u3nka TBEpO0ro Tena, aToMa ¥ aTOMHOTO sipa : yueOHoe mocodue [yt By3oB] / C. A.
Bbyrtakos [u ap.] ; Marauroropckuii roc. Texundeckuit yH-T uM. I'. Y. HocoBa. - Marauroropcex :
MITY wum. I U. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 (mara obparmienus: 06.10.2023). -
MakpooObeKT. - TekcT : 3neKTpoHHBIN. - CBeleHus 10CTymHbBI Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebi:

IIporpammHoe ob0ecnieyenmne

HaumeHnoBanue N
10 Ne moroBopa CpoKk JeiicTBUS JIMIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cB0OOIHO pacnpocTpansemoe [10 OeccpoyHO



https://znanium.ru/read?id=399959
https://znanium.ru/read?id=436939
http://www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696
https://znanium.com/read?id=329738
https://znanium.com/read?id=159322
https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393

IIpodeccuonanbHbIe 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

HasBanwne kypca CchITKa

OnekrpoHHas 0a3a nepuoauueckux u3ganuii East View

Information Services, OO0 «MUBUC» hitps://dlib.eastview.com/

Hammonansnas nHGOpMaIMOHHO-aHATTUTHYECKAsT URL:

cucrema — Poccuiickuii nuekc HayuHoro murtupoBanust | https://elibrary.ru/project_risc.
(PUHI) asp

DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MartepuajbHO-TeXHHYECKOE 00ecreyeHrue JUCHUTIMHBI (MOTYJIs)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrnieucHue JAUCIHUIIIIMHBI BKIIIOYACT!:




VYueOHbIe ayaAUTOPUH Il POBECHUS 3aHATHH JICKITMOHHOTO THNa. OCHAIICHHE:
MynsTuMeanifHbIE CpeACTBa XPaHEHUs, TIepejaul U IpeCTaBIeHNUs HH(OPMALIUH.

VYuebHas ayuTopus i IpoBeAeHUS TabopaTopHbIX padboT: JlabopaTopus
MEXaHHUKH, MOJIEKYJISIpHOHN ¢u3uku u TepmoanHaMuku. OcHarienue: JlaboparopHsie
YCTaHOBKH, U3MEPUTENbHbIE MPUOOPHI AJIs TPOBEACHUS JIa0OPATOPHBIX padoT:

1. bannuctuyeckue MasiTHUKH.

2. Mastuuk O6epoOexka.

3. ®Ou3nuecKuil MasATHUK.

4. Tocka I'anpTOHA.

5. JJaGopaTopHas ycTaHOBKA JJIsl HCCIIEJIOBAHUS pacmpe-AelIeHUs] TEPMOIIIEKTPOHOB
110 MOAYJIO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKa I OTPEICIICHUs TToKa3aTenei aanadarsl Y METOIOM
Knemana u /Iezopma.

7. JJaGopaTopHasi ycTaHOBKa JJIsi IPOBEPKU 3aKOHA BO3PACTAHUS YHTPOIIHH B
nporecce nuddys3un ra3oB Ha MOJAETHU MEPEMEIIMBAHHUS IIIAPOB.

8.JIabopaTopHasi ycTaHOBKa I TPOBEPKU 3aKOHOB BO3PACTAHUS YHTPOIIHH B
npoliecce TeriooOMeHa.

9.YcraHoBka J1abopaTopHasi A7l U3yUYEHHUs] 3aBUCUMOCTH CKOPOCTHU 3ByKa OT
temneparypst "MO-C3-M"

10. YcranoBka naboparopHasi Jis UCCIIEIOBaHUS TEIFIOEMKOCTH TBeporo tena "Md
-TET-M".

11. YcranoBka nabopatopHas Ui ONPEICIICHUsT YHHBEPCATbHON Ta30BOM
noctostHHoi "M®-OI'TI-M".

12.Ctenn 1abopaTopHBIi Ta30BbIE MPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYueOHast aytuTOpHs U1 IPOBeIeH s TabopaTOpHBIX padoT: JlabopaTopus
anekTpuuecTBa u ontuku. OcHamienue: JIabopatopHbie yCTaHOBKH, U3MEPHUTEIIbHbBIC
nprOOPHI 1715 TPOBEICHUS Ta00PATOPHBIX padoT:

1.JIaGopaTopHasi ycTaHOBKA JJIsl UCCIIEIOBAHHS JIEKTPOCTATUIECKOTO TIOJIS €
MIOMOIIbIO OJJMHAPHOT'O 30H/1A.

2. YcraHoBKa ISl ITyHTUPOBAHUS MUJUIHAMIIEPMETPA.

3. YcraHnoBka J1abopatopHasi AJis ONpeIesIeHUst UHIyKTUBHOCTH COJICHOU A U
MarHUTHOM MPOHUIIAEMOCTH.

4. YcraHoBKa JlabopaTopHasi 111 U3y4EHUs pe30HAaHCa HANPSHKEHUH U ONpe/iesIeHus
WHIYKTHBHOCTH

5. JlabopaTopHas yCTaHOBKA JJIsl H3y4YCHUS JJIMHBI CBETOBOU BOJIHBI M XapaKTEPUCTUK
TuGPaKIMOHHON pelIeTKH.

6. JJabopaTopHasi ycTaHOBKa JIJIsl OTIPEICTICHUS PaJyca KPUBU3HBI JIMH3BI U JITTUHBI
CBETOBOM BOJIHBI C MOMOIIBIO Kojel HpioToHa.

7. JlabopaTopHasi ycTaHOBKa I ONPE/IENICHNs KOHIIEHTPAIlUU pacTBOPOB caxapa
MTOCTOSIHHOW BpPaIEHUSI.

8. ICTOYHMKH MUTaHUS OCTOSTHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Marasun emkocTtu P-513.

11. Marasun uaayktuBaocteii Time Electronics 1053.

12. Marasunsl conpotuBieHuit P-33.

13. Mynbetumertpsl nudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocummnorpad npyxkananbabiii GOS-620 FG.

16. ITonapumerp CM.

17.MeputenbHblid UHCTPYMEHT.

VYyeOHast ayiuTopusi sl IpoBeaeHHs TabopaTopHbIX padboT: JlabopaTopus atoma,
TBepaoro Tena, sapa. OcHamenue: JlabopaTopHble yCTaHOBKU, U3MEPHUTENBHBIE TPHUOOPHI



JUIsL IPOBEIEHNUs 1a00paTOPHBIX padoT:

1.JlaGoparopuas ycranoBka jyist "M3ydenus BHenHEeTo Gporodddexra’.

2. YcTraHOBKa J1J1s U3yYEHUs CIIEKTpa aToMa BOJOPO/ia U OIpeieJIeHHsI IIOCTOSHHOMN
PunGepra.

. YcTaHoBKa 1abopaTopHast Uisl OnpeieleHus IOTeHIIMaaa Bo30ykKIeHUs rasa.
. YcTaHoBKa JUIs OIpeieIeHHsl JUIMHBI Ipo0era 4acTUl] B BO3AyXe€.

. UsmepuTens ckopoctu cuera YUM2-2.

. Monoxpomaropst MYM-1.

. Mynstumetpst APPA 205, 207.

. Ocimmorpad nByxkaHabHbi GOS-620 FG.

. MepuTenbHbI HHCTPYMEHT.

VY4eOHble ayAUTOPUN JJI IPOBEACHUS MPAKTUYECKUX 3aHATHH, IPyIIOBBIX U
VHAMBUIYaJIbHBIX KOHCYJIbTAIUI, TEKYILIEr0 KOHTPOJIS ¥ IPOMEKYTOYHON aTTeCTallUu.
OcHnaienue: HTepakTuBHas 10CKa, MPOEKTOp. JJocka, My IbTUMEIUNHBIA IPOEKTOP, FIKPaH.

[Tomermenus y1si caMOCTOATENBHOM padoThl 0Oyuatomuxcs. OcHaleHue:
[epconanbubie KoMIbIOTEPHI ¢ makeroM MS Office, ¢ Beixogom B IHTEpHET 1 ¢ JOCTYIIOM B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomemieHune 11 XpaHeHHs: U TPOPUIAKTHUECKOro 00CIyKMBaHUs y4eOHOTrO
obopynoBanus. OcHamenue: Ctemiaxu 1Jis XpaHeHUs! y4eOHO-MeTOANYECKON
JOKYMEHTALUH, CTEJUIaXH U CeH (bl UIsl XpaHEHHsI y4eOHOT0 000py10BaHMsI, UHCTPYMEHTHI
JUIs PEMOHTa 000pYJ0BaHUS.

O 03N L W



[punoxenne 1. YueoH0o-MeTOoAMUYECKOE 0OeclieueHHE CAMOCTOSATEIbHOMH PadoThl 00yYAOIUXCS
Mo aucumnanHe «dU3nKa» NpPeaycMoOTpeHa BHeayaAUTOpHas cCaMocToATelbHan paboTa oby4yatomxcs.

BHeayauTopHaa camocTosaTeNbHan paboTa obydatolmxca BKAOYaeT B ceba: NpopaboTKy NEKLUMOHHOIo MmaTepuana, UsydeHune nutepaTtypbl NO COOTBETCTBYOLLIEMY
pasaesny; peleHne MHAUBNAYabHbIX KOHTPO/IbHbIX PaboT, NOATOTOBKY K BbIMO/HEHUIO NabopaTopHbIX paboT, NOArOTOBKY K OTYeTy no nabopaTopHbim paboTam.

lMpumepHsbie uHOUBUAYAIbHbIE KOHMPObHbIE pabombl

KoHTponbHasa paboTta Ne 1 «MexaHuKa. DNeKTPOMarHeTusm»



1. Touka aurketca B naockoct XOY no 3akoHy: x=10cosmt; y=10(1-sinmt). HanTh nyTb, NpoiaeHHbIN TENIOM 33 2C; YTON MeXAy BEKTOpamm ckopocTn V u
YCKOpEeHUs a; TpaeKToputo asukeHus y=f(x).

2. Ha rnagKon HakNOHHOW NAOCKOCTH, cocTaBastowel yron o = 30° ¢ FOPU30OHTOM, HaXOAMTCA KaTyLKa C HUTKOM, CBOHOAHbIM
KOHeL, KOTOPOW YKpenéH, Kak NoKa3aHo Ha pucyHKe. Macca KaTywku m = 200 Q r, €8 MOMEHT MHEPLUU OTHOCUTENIbHO COBCTBEHHOM OCH
| = 0,45 r-m?, paguyc HaMOTaHHOTO C/I0A HUTOK I = 3 cMm. HaliTu ycKopeHue ocu KaTYLUKMK.
a

Q(l
3. Mnatdopma c neckom obuieit maccon M = 2 T CTOUT Ha penbcax Ha v ropM30HTa/IbHOM y4YacTKe nyTu. B necok nonagaer
CHapAa4 maccolt m = 8 Kr 1 3acTpeBaeT B HEM. [TpeHebperas TpeHuem, onpeaennTb, C KAKOM CKOPOCTbIO ByaeT ABUraTbCS
nnatdopma, ec/iv B MOMEHT NOMNaAaHua CKOPOCTb CHapAAa v =450 m/c, a M =T €€ HanpaB/ieHne — cBepxy BHM3 nog o = 30° K

FOPU3OHTY. A o

4. Ha aByx 6eCKOHEYHbIX NapannesibHbiX NJI0CKOCTAX PaBHOMEPHO pacnpeaesieHbl 3apaabl C MOBEPXHOCTHLIMMU MJIOTHOCTAMU G1 U G2.0npeaennTb HanpsaKEHHOCTb
3NEeKTPUYECKOTro NOJIA: MeXAy NI0CKOCTAMMU; BHE NAOCKOCTEN. MocTponTb rpadmK M3MeHeHMA HanpsKeHHOCTU NOASA BAOAb IMHUM, NeprneHaANKYNAPHOM
nnactuHam. MpUHATL 61=G, 6,=—20G, rae 6=20HKn/m?.

5. [1Ba KOHAeHcaTopa aNeKTPOEMKOCTAMM C1=3 MKD 1 C,=6 MKD coegmHeHbl mexay cobolt n npucoeanHeHbl K batapee ¢ 34C E=120 B. Onpegenntb 3apasbl
KOHAEHCATOPOB U Pa3HOCTb NoTeHumanos Ui n U, mexay nx obknagKkamum, ecim KOHAEHCATOPbl coeauHeHbl: 1) napannenbHo, 2) nocnefoBaTeNbHO.

6. Mo aAByM 6eCKOHEYHO A/IMHHBbIM NPSAMbIM NapanaesibHbIM NPoBoAam TekyT Toku 11=20A u 1,=30A B o4HOM HanpaBaeHuUn. PaccTtosHmne mexay nposogamu d=10
CM. BblumMcanTb MHAYKUMIO B MarHMTHOro NoAA B TOUKE, yAaneHHOW oT 06onx NpoBOAOB Ha OAMHAKOBOE paccToaHue r = 10 cm.

KoHTponbHas pabota Ne 2 «MoneKynapHaa ¢ousmMka n tTepmogmHammuka. Ontuka. KsaHToBasa, aToMHas u agepHaa pusmnka»

1. Mpw HarpeBaHUM v =1 KMONb ABYXaTOMHOIO rasa ero TepMmoAnHaMuyeckan TemnepaTtypa yseanymsaetca ot T1 g4o T = 1,5 T;1. HaliTn nameHeHue AS sHTponuu,
€C/In HarpeBaHWe NPOUCXOAUT U30XOPUYECKN.



2. Onpeaenntb AAMHY BOJIHbI CBETA, Nagatowero Ha AMGPaAKUMOHHYIO PELLETKY, Ha KaXK bl MUAAMMETP KOTOpon HaHeceHo n=400 wTpuxos. CneKTp HabaoaaeTcs
Ha 3KpaHe, Pacno/IOKEeHHOM Ha PaccToAHUM |=25 cm oT peleTKn. PaccToaHMe Ha aKpaHe MeXKay TPETbMMMN MAKCMMYMaMu C/ieBa M CMpPaBa OT LLEeHTPAIbHOTO
Ax=27,4 cm.

3. [lBa HMKOANS PACNONOXKEHbI TaK, YTO Yro/l MeXAY UX INMaBHbIMU NIOCKOCTAMM cocTaBnsfeT ¢p=60°. Bo CKO/IbKO pa3 yMEHbLUUTCA MUHTEHCUBHOCTb ECTECTBEHHOTO
ceeTa lo Npu npoxoxaeHumn yepes oba HUKoAA. KoadduumeHT nornoweH1a ceBeTa B KaxKaom Hukone k=0,05.

4. doTtoaddeKT nponcxoant nog aecrenem msydeHuma c A = 0,09mkm. Onpeaenntb paboTy BbIXxoaa 3/1EKTPOHOB U3 MeTan/a, eciv GOTOTOK NpeKpalwaeTca npu
3aJeprKMBatoLLLEel pasHocTu noTeHumanos Us= 3,8B.

5. Mpw KaKkon ckopocTh V aneKkTpoHa ero gebpoinescKkas gamMHa BoaHbl byaeT paBHa: 1) 650 Hm, 2) 3 nm?
23Na

6. Onpegennte sHEPruo CBA3M ANA A4pa aTOMa 1L

MepeyeHb nabopamopHbix pabom

Ne 1 «[MpmeHeHMe 3aKOHOB COXPAHEHUS ANA onpeaeneHns CKOpoCcTM NoaeTa Nyam»

Ne 14 «OnpegeneHue nokasartens agmabartbi»

Ne 28 «OnpeaeneHme MHAYKTUBHOCTM KaTyLWKMU U MarHUTHOM NPOHULAEMOCTU GeppPOMArHUTHOrO Tena»

Ne 42 «OnpepneneHune rnaBHbIX KBAHTOBbIX YMCEN BO3OYKAEHHbIX COCTOAHUI aTOMa Bogopoaa»



IIpuniaoxenne 2.

OneHounble cpeacrea AJid MpoBEeACHUSA HpOMe)KyTO‘IHOﬁ arrecranmumn

a) Ilnanupyembie pe3y/ibTaTbl 00y4eHHS M OLICHOYHbIE CPeACTBA VI IPOBeIeHNS MMPOMEKYTOYHOM ATTEeCTAMM:

CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaThl 00yUeHUS

OreHOYHBIC CpeICTBA

YK-1 Cnocooen

OCYINECTBJIATDH MOUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJ

MNOCTABJICHHbIX 3a/1a4

13 U CHHTe3 HHPOPMALMH, IPUMEHSTH CHCTEMHBIH NOAXO0/ AJIsl PelIeHUs

VK-1.1

—  AHanuzupyer 3ajady, BbLIEIsS €€
0a30Bble COCTABJISIOILNE, pACCMAaTPUBAET U
npeularaer BO3MO>KHbIE BapUaHTbI
peleHyst TOCTAaBICHHOM 3a/jauu, OLleHUBas
UX JOCTOMHCTBA U HEIOCTaTKU

Hepeqenb TEOPETHYECKHUX BONPOCOB K IK3aMCHY.

» Kunematuka nocrynarenbHOTo aBHXeHHA. [loHsATHE paanyc-BeKTOpa, CKOPOCTH
u yckopenusi. Hauansnelie ycnoBus. [Ipsimast u oOpaTHast 3a1a4u MEXaHUKH.

» MWunepumanpnele cucteMbl orcuera. [loHATHE CHIIBI, Macchl W HMMITYJIbCA.
OCHOBHOH 3aKOH TMHAMUKU NOCTYIATEIbHOTO ABUKCHUS.

» 3aKoHBI COXPAaHCHHMS B MEXaHUKE. 3aMKHYTash CHUCTeMa. 3aKOHBI COXpPaHEHHS
MMITyJIbCAa 1 MOMEHTA UMITYJIbCA.

» JlBa cmocoba omucaHusl B3aMMOJCHCTBYS. J[BYDKEHHE YaCTHIBI B OJTHOMEPHOM
CTaMOHApHOM Mosie. CBs3b MEXY CUIIOW U MOTEHIUATBHOU SHEPIHUeil.

» OOmee mMOHATHE O BOJHAX. XapaKTepUCTUKU Oerymiedl BoiHBL. BomHOBOe
ypaBHEHHUE IIJIOCKOM BOJIHBI.

» Tloctynatel DitHmTediHa. 3amMesyieHne BpeMeHH. JIOpEHIIEBO COKpalieHHe
JnuHbL. PenstuBucTckrue nHBapuanThl. MIHTEpBa.

» Makpocucrema. MuxkpococTosHue u MaKpOCOCTOSIHHE CUCTEMBI.
Crartuctuueckuit noaxos. [loHsiTue BEpOSITHOCTH U CpeAHEN BEIUUHHBI.

» OyHKIUS pacrpenieieHus CIydaiiHOW BeNWYHMHBL. Pacripenenenue MOJEKyJ IO
MIPOEKIUSAM CKOPOCTEM.

» Mogenpy wuaeanbHoro rasza. JlaBneHue M TemmepaTypa € TOUYKH 3pEHHS
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH. Y PaBHEHHE COCTOSHUS UCATIbHOTO ra3a.

» Ilpobrema HeoOpPaTHUMOCTH TEMJIOBBIX MPOIECCOB. DHTPOIMUS CHCTEMBI U €€

cBorictBa. Teopema HepHcra.




CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OreHOYHBIC CpeICTBA

» Craructudeckuii Bec Makpococtostaus. CyTh HeoOpatumocTu. CTaTUCTHUECKUH
cmblica 3HTponuu. @opmyna bonsimana.

» [I'panumbl  TPUMEHMMOCTH  MOJENM  HWACATBHOTO  Ta3a.  YpaBHEHUE
Ban-nep-Baansca. M30Tepmel peanbHOro rasa.

> Cunpl B3aUMOJAEWUCTBUS B MPHUPOJAE. OJEKTPOCTATUYECKOE TI0Je. 3aKOH
Kynona. HanpsoxkeHHOCTB 351ekTpocTaTndeckoro nosid. [Tpunuun cynepnosunum.

> [Torenuman. Teopema 0  LUPKYJALMHM  BEKTOpa  HANPSKEHHOCTH
ANIEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXy HANPSKEHHOCTHIO U OTEHLUAJIOM.

> Onekrpuueckuil Tok. [II0THOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Owma B nuddepenunanbHoit hopme.

> Enunas npuposa snekTpuyeckoro U MarHuTHoro nojs. Ilone neuxkymerocs
3apsiza. [IpuHIMI cyneprno3uuuy MarHuTHLIX nosiel. 3akon buo-Casapa.

> [ToTok u UPKYIAUS BEKTOpa UHAYKIIMY MarHUTHOTO 1oJisi. Teopema ["aycca
U TeopeMa O LIUPKYJIALUH.

> 3akoH 3nekTpoMarHUTHOM nHAykiuu @apanes. Ilpasuno Jlenna. Buxpesoe
AJIEKTPUUYECKOE TIOJIE.

> Cucrema ypaBHeHuii MakcBeiza kKak 00OOIIEHHE pa3pO3HEHHBIX SIBICHUMN
AJIEKTPUUYECTBA U MarHeTH3Ma. MarepuanbHble ypaBHEHHUS.

> CpoiictBa  ypaBHeHui  MakcBemia.  Ilpenckazanue — cyliecTBOBaHUs
3JIEKTPOMArHUTHBIX BOJIH.

> Crioco6b1 monsipu3anuu ectecTBeHHoro ceera. [Ipusma Hukons. Bpamenne
IUTOCKOCTH TOJIAPU3aLMK CBETA IIPU MPOXOXKICHUN Yepe3 ONTHUYECKH aKTUBHYIO Cpey.

> [Ikana 351€KTPOMAarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOrO Iuana3oHa.
IToka3zaTenb NpenoOMIICHUS CPE/IBI.

> Cxema IOnra pns HaOmomenuss wuHTepdepeHuun. BpemeHHas u

IIPOCTPAHCTBEHHASI KOT€PEHTHOCTb.
> SBnenue nudpakmuu. Jdudppaxmus Ppenens u Ppaynrodepa. I[Tpuniun
['toiirenca-dpenens.




CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OreHOYHBIC CpeICTBA

YK-1.2

—  Omnpenenser, UHTEPOPETUPYET U
pamkupyet HHpOpMaIuio, TpeOyeMyro Iis
peleHus MOCTaBJICHHON 3aJa4u;
OCYIIECTBIISIET TIOMCK HWH(POPMAIMU 10
Pa3JINYHBIM THIIaM 3aIIPOCOB

»  Cunbl B3aUMOZCHCTBUS B IPUPOE. DIEeKTpocTaTndeckoe mose. 3akoHn KymoHa.
HanpspkeHHOCTD 31eKTpocTaTHUeCKoro nois. [IpuHinun cynepno3unuuu.
» [llorenmman. Teopema 0  HUPKYJSIIMM ~ BEKTOpa  HAINPSDKEHHOCTH
ANIEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXKY HANPSKEHHOCTBHIO U IOTEHLUAJIOM.
» Dnexrtpudeckuid ToK. [I10THOCTB TOKa. YpaBHEHHE HEPEphIBHOCTH. 3akoH Oma
B tupdepenunansHoii hopme.
» Enpunas mpupona 3ieKTpUYecKoro W MarHutHoro mois. [lone aBwkymerocs
3apsaaa. [IpuHumn cyneprno3uuuu MarHuTHeIX nosiei. 3akon buo-Casapa.
» TloTok m MUPKyISIUs BEKTOpa WHAYKIMU MarHUTHOTO mostst. Teopema ["aycca u
TEOpeMa O LUPKYJIALNH.
» 3akoH 3jekTpoMarauTHOM wHAyKmuu @Dapaznes. Ilpasmwio Jlenma. Buxpesoe
AIIEKTPUYECKOE MOJIE.
» Cucrema ypaBHeHumii MakcBemia Kak 00OOIIEHHE pPa3pO3HEHHBIX SIBICHUI
3JIEKTPUUYECTBA U MarHeTU3Ma. MarepuanbHble ypaBHEHMS.
» CaoiictBa  ypaBHeHuit  MakcBemia.  [Ipencka3zanue
3JIEKTPOMArHUTHBIX BOJIH.
» Croco0bl monsipu3auy ecTecTBeHHOro cmeta. lIpmsma Hukons. Bpamenue
IUIOCKOCTH IMOJISIPU3ALIMHU CBETA ITPU MPOXOKACHUH Yepe3 ONTHUECKU aKTUBHYIO CPEy.
> [Ikana 351€KTpOMAarHUTHBIX BOJH. OCOOEHHOCTH ONTHMYECKOrO Iuana3oHa.
IToka3zaTenb NpenoOMIICHUS CPEIBL.
> Cxema IOnra mus
IPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.
> SAsnenne mudppakuuu. udpakuus Dpenens u Dpaynrodepa. Ilpuniun
['toiirenca-dpenens.

CYyILIECTBOBaHUS

HaOmronenust uHTepdepeHuuu. BpemeHnHas wu

YK-1.3

— Ilpm oOpabotke
OTIINYAET (baxThI oT
WUHTEPIPETANNN,  OIICHOK,

uHbopmauu
MHCHUM,
dbopmupyer

> TemnoBoe u3nydenune tena. 3akoH Credana-bonbimMana. 3akoH CMeEIICHUS
Buna. 'unoresa [Tmanka.
> ®otonsl. JlaBienue ceeta. KopryckyasipHO-BOJHOBOM JIyaan3M CBETA.




CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OreHOYHBIC CpeICTBA

COOCTBEHHBIE MHEHUS U  CYXJICHUS,
apryMEHTHPYET CBOM BBIBOJBI M TOYKY
3peHust

> BonnoBele cBolicTBa yactull. J{nuna BonHbl e bpoiinsa. DxkcriepuMeHTaabHbIe
IIOATBEPKACHUS TUIIOTE3bI e bpoiins.

> [Mpunuun  HeompeneneHHOCTH.  COOTHOIIEHHE  HEONpEesIEHHOCTEN
I'eiizen6epra. OcobeHHOCTH MpoLecca U3MEPEHUS B KBAaHTOBOM MEXaHUKE.

> ®uznyeckoe HCTOJKOBaHME BOJH e bpoiinsa. BonnoBas ¢yHkius u ee
cBoiicTBa. [I1OTHOCTH BEpOATHOCTH OOHAPYKEHUS YACTHUILIBI.

> OcHoBHasl 3ajjaua KBaHTOBOM MexaHHKHU. HecTanuoHnapHoe U cTraluoHapHOe
ypasHeHnue lpénunrepa.

> [IpoxoxaeHue dYacTHLBI Yepe3 NOTEHUUAlIbHbIA Oappep. TyHHEIbHBIN
s dexr.

> IInanerapnas moxenp aroma. Iloctymater bopa. KBantOBaHme sHeprum
BOJIOPOAONOA00OHON CUCTEMBI.

> Vpasuenue Illpegunrepa mist atoma Bojopoja. KBaHToBaHMe MOMEHTa
umnynbca. [IpaBuia ot6opa.

> CnuH anexTpoHa. KBaHTOBBIE UnCIIa, ONUCHIBAIOIINE COCTOSHUE 3JIEKTPOHA B

atoMe. KpaTHOCTB BBIpOKIeHHs dHepreTnyeckux ypoBuei. [Ipunun [Taymu.
[TpuHIHIT TOKIECTBEHHOCTH OJJUHAKOBBIX YacTHUIl. b030HEI 1 (hepMUOHEL.
» KsaHTOBBIE pacnpeencHusI.

> CB00OO1HBIE 3JIEKTPOHBI B MeTaiie. DHeprus @epmu. 30HHas TEOPUsI TBEPIbIX
Tel.

> Macca u 3Heprust CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YJEJIBbHON 3HEprus
CBSI3U OT MaccoBoro yucia. O0osouedHas MOJemsb sapa.

> Tpu Buna B-pacmnaga. DHepreTuueckuii cnektp B-uactun. Heltpuno.

> Knaccudukanus snemMenTapHbix yacTuil. JIenToHsl. JIeNTOHHBIN 3apsi.

AnpoHsl. bapnoHHBI 3apsi.

Ilpumepovl npakmuyeckux 3a0anuii:

» OnHOpOIHBIA CcTEep)KeHb Maccoi M =5 Kr, pacloyioKeHHBbIH BEpTHKAJIBHO,




CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OreHOYHBIC CpeICTBA

MOXET BPAIaThCsl BOKPYT OCH, MPOXOJAILIEH 4epe3 €ro BepXxHUM KoHel. B cpenuny
CTEPKHs IOIajaer Iy mMaccol m = 10 r, jersanias rOpU30HTAIBLHO CO CKOPOCTBIO
v = 103 m/c, u 3actpeBaeT B HEM. OnpeIe/TUTh KHHETHYCCKY IO SHEPTUIO CTEPIKHS Cpasy
[I0oCJIE yaapa.

» UYactuma maccel my = 0,1 Kr, JIBIXKYIIAscs CO CKOpPOCThIO v =3 Mm/c,
UCIBITAJIa YIPYroe COyJAapeHWe C IIOKOMBILEWCS YacThlled Maccel m, = 0,2 kr .
Onpenenuth Kakyl0 KHHETUYECKYIO SHEPruio npuolpesia BTopasi 4acTUlla, €CJIU MepBas
OTCKOYMJIA IO NIPSIMBIM YTIIOM K CBOEMY IIEPBOHAYAILHOMY HAIIPABIICHHUIO.

» PensaTUBUCTCKUI 3JEKTPOH MMEET KMHETHYeCKyro sHepruto T, = 0,34 Ma3B.
Onpenenurs CKOpoCTh, ¢ KOTOPOU OH ABMKeTcA. CUNTaTh PHEPIHIO IOKOS JIEKTPOHA
mec? = 0,511 M3B.

» Onpenenuts CKOPOCTh MOJEKYJ a30Ta, MPH KOTOPOW 3HAa4YeHUE (HYHKLIUH
pacnpenenenus MakcBemia npu temmneparype T; = 400 K OyAeT TakuMm e, Kak U s
Temneparypel T, = 500 K.

» VYriekuciblii ra3 B konudectse v = 0,8 MoJeil HarpeBaroT H300apuueck TakK,
41O ero o0BEM yBenmuuBaercs B N = 3,1 pasza. Onpenenure u3MEHEHUE SHTPOMHUH B
3TOM IIpoLECCe.

» VneanbHbI OTHOATOMHBIN T'a3 COBEPIIAET IUKII, COCTOSIINN U3 IBYX U30XOP
u nByXx nzorepMm. Hanbomnpinas 1 HauMeHbIIas TEMIEPATyphl LUKJIA COCTABIAOT Ty =
400 K u T, = 300 K, a HauOospmuii 00beM B n = 4,5 pa3a MPeBbIIIacT HAMMEHBIITHH.
Omnpenenure K03 PUIMEHT MOTE3HOTO ACHCTBUS TAKOTO IIUKJIA.

» KgsampatHas mpoBoJIoYHAsT paMKa paCIONOXKEHAa B OJHON IUIOCKOCTH C
JUIMHHBIM TIPSIMBIM IIPOBOJOM TaK, YTO JBE €€ CTOPOHBI IapajuienbHbl mposoay. [Io
pamMKe W TpOBOAy TeKyT ojauHakoBele TokH | = 1 kA. Omnpepenuts cuny F,
JISMCTBYIOIIYIO HA PaMKY, €Cii OJirpKaiias K IpoBOLY CTOPOHA paMKH HAaXOAMTCS Ha
PacCTOSIHUU, PABHOM €€ JITMHE.

» KonebatenbHblil KOHTYp uMeeT eMKOCTh C = 10 Mk®D, WHTyKTUBHOCTH L = 25
MI'H 1 akTuBHOE conpoTuBiaeHue R = 1 OM. Uepes ckosIbKo KoJIeOaHUi aMIUTUTYyAa TOKa
B 9TOM KOHTYp€ YMEHBUIUTCS B € pa3?




CrpyKTypHBII
JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OreHOYHBIC CpeICTBA

» JIBa OECKOHEYHO JUTMHHBIX MPSIMBIX TIPOBOA CKPEIICHBI ITOJT TIPSIMBIM YTJIOM.
ITo mpoBonam TekyT Toku l1 = 80A u |2 = 60A. Paccrosnue d mexxay npoBojamMu paBHO
10 cM. onpeaenuTh MAarHUTHYIO HHAYKIHMIO B B TOUKe, OMHAKOBO y/1aJI€HHON OT 000UX

MIPOBOJIHUKOB.

»  KoHIBI HierH, COCTOsIIIeN U3 MOCIeI0OBATeIbHO BKIIFOUCHHBIX KOHJIEHCATOpa
U akTuBHOrOo compotuBieHuss R = 110 Owm, noacoeauHWIN K MEPEMEHHOMY
HANpsDKEHUIO ¢ aMIUIMTYAHbIM 3HaueHueM Um = 110 B. Ilpu stom ammiuutyna

ycraHoBuBIIerocst Toka B nenu Im = 0,50 A. Haiitu pasHocts (a3 Mexay TOKOM U
MO/IaBA€MbIM HANPSDKCHHUEM.

» Cser ¢ A =589 HM magaer HOpMaJIbHO Ha JAU(PAKIHUOHHYIO PEIIETKY C
nepuonoM d = 2,5 MM, cogepxkamyto N = 10000 mrpuxoB. Haiitu yrioByro
MIMPUHY TUGPAKIMOHHOTO MAaKCUMyMa BTOPOTO MOPSIKA.

> [Iydok ecTecTBEHHOro CBeTa MaJaeT Ha CHUCTEeMY U3 JIBYX
MOCJIEIOBATENILHO  PACIIOJIOKEHHBIX TMOJIIPU3ATOPOB, YTOJd MEXIY IJIOCKOCTSIMU
npomyckanusi Kotopeix coctaBisier 30°. KosdduuueHt mnoriomeHuss mnepBoro
nossipuzatopa cocrasisier 10%, a Broporo — 20%. Kakast yacTp ”HTEHCUBHOCTH CBETa
MIPOMJET Yepe3 3Ty ONTHUECKYIO cucTtemy?

» UepnHoe Tteno Harpenu ot Temmepatypsl 600K g0 2400K. Bo ckoibko pa3
yBeIMUYMIach 00IIas TemioBas dHeprus, usiayyaemas teaoMm? Ha ckoiibko M3MeHuIach
JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMYy SHEPrHUM H3IY4YEHHUS U CHEKTPabHBIM
COCTaB M3ITyuyeHus?

» OmpenenuTh HAUMEHBIIMHA 3aJCPKUBAIONIMN MMOTCHIIMAN, HEOOXOIUMBIN ISt
HpeKpaIieHusi SMUCCUH C TOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIACTCS U3ITyUYEeHHEM C
nuHOM BoaHbl 0,4 MKM, a KpacHasl rpaHuIia JJisi MmaTepuaia karojaa paBHa 0,67 Mkm

» ®otoH ¢ sneprueii 1 MaB paccesisicss Ha CBOOOAHOM MOKOUBIIEMCS SJIEKTPOHE.
HaiiTn kuHeTHYeCKyl0 SHEprui0 3JeKTpPOHA OTJAuM, €CIH B pe3yjibTaTe pacCesTHHs
JUTMHA BOJIHBI (pOTOHA M3MEeHMIach Ha 25%

» Tlpu NBMKCHUU YACTHIIBI BJIOJb OCH X CKOPOCTh €€ MOXKET OBITh OIpe/iesieHa ¢
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TOYHOCTHIO (ommOKoi) g0 1 cm/c. HaliTu HeompeneneHHOCTh KOOPAMHATHI, €CIH
JacTHIIeH siBIsieTcs: 1) anmekTpoH, 2) apobunka maccoii 0,1r
» CoOctBeHHass (YHKIUS, OIKCHIBAIONIAS COCTOSHHE MHKPOYACTHIBI B
w.(x) =Csin ' x
OCCKOHEYHO TTyOOKOH MOTEHIMAIBHOW sIME IUPHHOU {, MMEET BHUI I
Hcnonw3ys ycinoBusi HOPMUPOBKHU, ONPEIETUTh TOCTOAHHYIO C.
» BBIUHCIUTH paJlyChl IEPBBIX TPEX OPOUT JIEKTPOHA B aTOME BOJIOPOA
» Haiitn HauOOJIBIIYI0O ¥ HAUMEHBIIYIO JUTMHBI BOJIH cepuM [lamieHa B crieKTpe
u3Iy4eHus: Bogopoaa. CpaBHUTH MOTyYEHHBIC 3HAYEHUS C JIMHAMU BOJH BUIAMOTO

U3ITy4EHUs
192
» llepBoHavanpHas Macca HM30TONA HpHIUS 7 paBHAa M = 5 1, mepuox

nosypacnazga 75 cyrok. Onpenenure, CKOJIBKO SAep pacmanercs 3a 1 CeKyHIy B 3TOM
npenapate. CKOJIbKO aTOMOB 3TOr0 Ipenapara octaHeTcs yepes 30 CyTOK ¥ BO CKOJIbKO
pa3 U3MEHHUTCS aKTUBHOCTD Ipernapara 3a 3To Bpems?

» B 1eHTpe cosiHIIa TpPOTEKaeT TepMOosJepHas peakuus CHHTe3a Telus u3
BOJOPOJIA, B KOTOPOii U3 YeThIpeX MPOTOHOB oOpasyercs sapo He* u mBa mosurpona.
3anumure 3Ty peakuuto. Kakue eme yactuiibl 00pa3yrorcst B Hei?

> Kakoe kommuectBo UZ® «BwIropaer» 3a TOm B SAEPHOM pEaKTope C
anexkTpudecko mouHocTh0 1 I'BT 1 k.1i.a. 38%? Cuurarts, uTo pacnaj saep ypaHa
MoJl JEHCTBHEM TEIJIOBBIX HEWTPOHOB NPHUBOJUT K OOpa3oBaHHIO HM30TOIOB
KCeHOHa-141, ctpoHuMs-92 1 Tpex BTOPUUHBIX HEUTPOHOB.




6) HOpﬂIlOK NMpoBEACHUSA HpOMeH(yTOqHOﬁ aTTeCTallui, IMOoKa3aTeJiu U KPUTCPUU
OIlCHUBaAHUA:

CormnacHo y‘le6HOMy [UIaHYy BUJaMH HpOMeH(YTOqHOﬁ arrecTanuy mo guciuiimHe «duszukay
ABIIACTCA DK3aMCH.

Ilokazamenu u Kpumepuu OueHUBAHUA IK3AMEHA.

— Ha OLIEHKY «OTJIHYHO0» — PE3YJIbTUPYIOLINHI pEHTHHT 00y4aroIerocs J0JKEeH COCTaBIATh 85 —
100% ot makcuManbHOM CcyMMBbl OamnoB 3a cemecTp. OOydaroluiics MOKa3bIBa€T BBHICOKUMN
YpOBEHb COOPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CUCTEMATHUYECKOE U IIyOoKoe
3HaHMEe Yy4eOHOro marepuanga, CBOOOJHO BBINOJHAET NPAKTUYECKUE 3aJaHus, CBOOOJHO
OlepupyeT 3HAHUSIMHU, YMEHUSMHU, HaBblKaMH I[PUMEHEHHS MX B CUTYalUsX IOBBIIIEHHON
CJIO)KHOCTH;

— Ha OLIEHKY «XOPOILI0» — Pe3yIbTHPYIOMIHNNA PEUTHHT 00yUaIoIerocs: JOMKEeH COCTaBIsATh 70 —
84% OT MakcMMaIbHON CyMMBI 0aiuToB 3a cemecTp. OOyJaronuiicss JOMKEH MOKa3aTh CPEaHUI
ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO
JOIMYCKAOTCA HE3HAYUTCIIBHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTPyYAHCHHUA IIPpH AHAJIUTHYCCKUX
orepanusx, IepeHoce 3HaHN U yMEHH Ha HOBbIE, HECTAHAPTHBIC CUTYAIIUH;

— Ha OIICHKY «YAOBJIETBOPUTEIBbHO» — DPE3YJIbTHPYIONIMA PEUTHHT OOYYaromerocsi MOJIKCH
coctaBiATh 50 — 69% oT MakcuMaIbHON CyMMBbI OaiioB 3a cemecTp. CTyIEHT I0JKEH MoKa3aTh
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIINIA, TO €CTh OH JIOJDKEH UMETh 3HAHUS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] MH(OPMALIMY, UHTEJUIEKTYyalbHbIE HABBIKH PEIICHUS
MNPOCTHIX 3a7ad; B XOJE€ KOHTPOJBHBIX MEPONPUSTHI JOMyCKAIOTCS OIIMOKH, MPOSIBISETCS
OTCYTCTBHE OTAENbHBIX 3HAHUI, YMEHHI, HABBIKOB, OOYYAIOIINIICS UCTIBITHIBAET 3HAUUTEIHHBIC
3aTpyHEHUS TIPU ONIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYAIIUH.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» — PE3YJIbTUPYIOINN PEUTHHT 00yYaroIIerocs COCTaBIsET
meHee 50% OT MakCHUMallbHOI CyMMBbI 0aJIoB 32 CeMeCTp pe3ysbTaT 00y4eHUs HE JOCTUTHYT,
KOMIIETCHIIMK HE CQOPMHUPOBAHBI, CTYJACHT HE MOXET TIO0Ka3aTh 3HAaHUS Ha YPOBHE
BOCTIPOM3BEJICHUS U O0BSICHEHHS] MHPOPMAIIUH, HE MOXKET MOKa3aTh HHTEJUIEKTYalbHbIE HABBIKU
pelIeHus MPOCThIX 3ajad.



