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PaBoyas nporpamma cocrasnena wa octose ®I'OC BO - Gakanappuar o Hanpas/ieHuio
nogrotokd 27.03.01 Cranmaptrzauus u meTponiords (npukas MunoGpuayku PoccHu ot
07.08.2020 r. Ne 901)

PaGoyas nporpamMma paccmotpena u 0g06peHa Ha saceaannn kadeaps Pumku
02.02.2024, npotoxon Ne 4 /“2/
3as. xadeapoi \ "~ JAM. loarymun

PaGoyas nporpamma ogoGpena Meroanueckoii komuccneit UEuC
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—

Cornacosano:
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//':':/_ MN.10. Meaun

PaGouas nporpamma coctansiesa:
CT. mpenoasarens kapeapbl DUIHKH, KAHA. TEXH. HAYK 0.B. Kpusko

PeuenzcHT: /@/
3an. kadeapoi [TMuM. a-p Texn. Hayk [O.A. U3sekos
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Ipotokom o 20 r. Ne
3aB. kadeapoii JA.M. loarymux

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu kadeapsl Ousznuku

[IpoTokom o 20 r. Ne
3aB. kadeapoii JAM. Nonrymux

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kadeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. Nonarymvn

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. onrymun




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJI51)

Ilenpto ocBoeHUst AUCHUILIUHBI «DU3WKa» SBISETCS OBJAJICHUE OOYJAIOIIMMHUCS
HEOOXOJUMBIM M JOCTaTOYHBIM YPOBHEM 0OLIEHPO(ECCHOHATBHBIX KOMIIETEHIUH, CBA3aHHbBIX
CO CIIOCOOHOCTBIO (HOPMYITUPOBATh 33Aa4H MPOPECCUOHATLHON IEITETLHOCTH HAa OCHOBE 3HAHUM
npoUIBHBIX pa3fesnoB (GU3UKH U CIOCOOHOCTHIO aHATU3UPOBATH 3aJlaud MPOodecCHOHATBLHOM
JESTEIIbHOCTH Ha OCHOBE TOJIOKEHUH, 3aKOHOB U METOI0B (PU3UKH.

2 MecTo THCHHIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctummmaa @u3nka BXOTUT B 0053aTEIbHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
MIPOrPaMMBI.

Jns  wu3ydeHUs  JUCUUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

duznyeckas KapTuHa MUpa

3Hanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OymyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAITYPrUYE€CKOr0 MPOU3BOACTBA

Meramnosenenue

TexHoI0THA KOHCTPYKIIMOHHBIX MaTepHAIIOB

Ou3nyecKkue OCHOBBI U3MEPEHUI U STATOHBI

Mexanuka

TexHonorHUs NPON3BOACTBA METAIIONPOTYKIIUU

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Meroas! ¥ cpeacTBa U3MEPEHUM U UCIIBITAHUA METAIONPOIYKLIUH

CO6op u 00paboTKa CTaTUCTHYECKOM HH(DOpMaIUn

Mertponorus

Dkosoruyeckas 6€30MacHOCTh

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynpraTe oCBOEHMS AUCHMIUIMHBI (Moayis) «Dusuka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Crocoben aHanmu3upoBaTh 3aJadd MPOPECCHOHAIBHOW MACSITEIIBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKU

OIlIK-1.1 Hcnonb3yeT mosio)keHus, 3aKOHbl 1 METO/Ibl B 00JIaCTH €CTECTBEHHBIX HAayK
Y MATEMAaTUKH [IPU PEIICHNUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemraet cranapTHble npodeccuoHalbHbIE 331241 C TPUMEHEHHEM METOJI0B
MaTEeMaTHYECKOro aHaIn3a

OIIK-1.3 [IpuMeHsIeT ecTeCTBEHHOHAYYHbIE 3HAaHHUS M METOJbl MaTEMaTUYECKOIO

daHajJli3a B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTHU

OIIK-2 Cnioco6en popmynrpoBaTh 3a1a4u MPohecCHOHATBLHOM AesITeNFHOCTA Ha OCHOBE 3HAHHIA
PO HIBHBIX PA3/ICIIOB MATEMATHUECKIX U €CTECTBEHHOHAYYHBIX JUCIUILIUH

OIlK-2.1 BeimonHsgeTr mocTaHOBKY 3adad B (hOpManM30BaHHOM BHJE HAa OCHOBE
3HaHUW TPOQUIBHBIX Pa3JeOB MaTEMAaTUYECKUX M €CTECTBEHHOHAYUYHBIX
JHMCLHUIUIMH B 00JIaCTH PO eCcCHOHANBHOM AeITENbHOCTU

OIIK-2.2 BreiOupaer maremartuyeckuil ammapaT s perieHus (popMarn30BaHHBIX
3aJa4 B 00J1aCTH Tpo(EeCCHOHATLHON eITEILHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mmast TpyTI0eMKOCTh AUCIHILIMHBI COCTaBIsAeT 9 3aueTHBIX eauHuI 324 akajn. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 169,3 aka. yacos:
—ayauTtopHas — 162 akaj. 4acos;

— BHEAyIUTOpHAs — 7,3 aKaJl. 4acoB;

— camocrosTenpHas padota — 119,3 akan. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. yac;

— MOJrOTOBKA K DK3ameHy — 35,4 akaj. Jac

®dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
o | xonraxTHas pabota E Z Dopma TEKYILETo
S Bu KOHTPOJISL
Pasnen/ Tema S (B axaz. yacax) Ep A . P Kon
g & © | camocTosTenpHOM | ycreBaeMOCTH U
JIACITATIINHEL 5 [~ . | xommeTeHmn
@) 5 2 £ paboTsl MPOMEKYTOTHON
Jlex. J;:H' HE;;:T‘ 5 % aTTeCTALNH
1. Mexanuka
OIIK-1.1,
1.1 Kunematnka OM;);]:;:P: au: Craya JoMaIlIHUX OIIK-1.2,
MOCTYMATEIbHOTO u 2 2 3,6 A Aad, 3a/1a4; OIIK-1.3,
MTOJTOTOBKA K
BpaIllaTeIbHOTO JABHKEHUS KOILTOKBIYMAM KOJJIOKBUYMBI OIIK-2.1,
Y OINK-2.2
II
1.2 JluHamuka a60TaI1)\4' EmeHHe 11a00paTOPHBIX OIlK-1.2,
HOCTYNATENbHOTO u 4 4 2 36 |P OMaH_IH’I/II:( sanau: pabot; cnaya OIIK-1.3,
BpaIllaTeIbHOTO JABWKEHUS A o FOTOBK;[K > | momamnux 3amay; OIIK-2.1,
KoniOKBuyMaM KOJIJIOKBUYMBI OIlK-2.2
OIIK-1.1
Pemenne '
C OIIK-1.2
1.3 Pabora. MoOIHOCTE. JIOMAIITHUX 3a/1a4; Aada AOMALIHIX !
DuHeprus 2 1 3.6 MOJArOTOBKA K 3afiad, OIK-1.3,
P 2 KOJ'I?'IOKBI/I am KOJIJIOKBUYMBI OIIK-2.1,
Y OITK-2.2
IlogroroBka Kk
3 OIIK-1.1
n1a00paTopHBIM aftra '
a6oTaM; pelmeHHe 11a00PaTOPHBIX OIIK-1.2,
1.4 3akoHBI COXpaHEHUS 2 2 1 3,6 p OMaLLIH’I/IX sanad: pabort; cnaua OIIK-1.3,
A o FOTOBK;IK > | momamHux 3amay; OIlK-2.1,
KOJ’[?'IOKBI/IYMaM KOJIJIOKBUYMBI OIlIK-2.2
ITonroroBka x
TIK-1.1
n1a00paTopHBIM 3amura 0 '
a60TaM; pelmeHHe 71a00PaTOPHBIX OIIK-1.2,
1.5 Konebanus v BOJIHBI 4 2 2 3,6 p OMaLLIH’I/IX A pabor; coada OIIK-1.3,
A o FOTOBK;IK > | momamHux 3amay; OIlK-2.1,
KOHiOKBHyMaM KOJIJIOKBUYMBI OIIK-2.2




OIIK-1.1,

1.6 OCHOBBI 2 36 IlogroroBka k K 83??%’
PENATHBUCTCKONW MEXaHUKH ! KOJJIOKBUyMaM OJLIOKBHYMBI s
OIIK-2.1,
OI1K-2.2
HUroro no pazaeny 16 21,6
2. Mornekynsipras ¢usuka u
TEPMOJIMHAMHUKA
IToaroroBka k
2.1 OCHOBBI MOJICKYJISIPHO- 1abopaTopHsIM na62;;uTP(I);aﬂblx 83?1%
KUHETHYECKOH Teopuu Hu 4 3,6 padoraw; pemere pabot; cnaya OHK-1I3,
. ' JIOMAIIHUX 3a]1a4; i D
CTaTUCTHYECKOH PU3uKH OMMOTOBKA K JIOMAIIHUX 3314, OIIK-2.1,
KOHiOKBHYMaM KOJUIOKBUYMBI OIIK-2.2
IToaroroBka k
11a00paTOPHBIM 3amura OIK-1.,
29 o ] 11a00paTOPHBIX OIIK-1.2,
. CHOBBI 4 36 pabotam; perieHue o1 OIK-1.3
TEPMOINHAMHAKHI ! JIOMAIIIHUX 3a]1a4; pabot; ciatda s
HONFOTOBKA K IOMAIHUX 3a/1a4; OIIK-2.1,
KoniOKBHyMaM KOJIJIOKBUYMBI OIIK-2.2
Hroro no pazneny 8 7,2
3. DIEKTPUYECTBO U MarHeTU3M
[ToaroroBka
HaGopaTopHLIM na6gggITI/(I);imlx ggi:i;,
3.1 DrexTpocTaThKa 2 3,6 ii?;;}?;:;ﬂieizgf pabot; cnaua OIIK-1.3,
HONFOTOBKA K ’ | momaiHMX 3ajad; OIIK-2.1,
KOHﬁOKBHYMaM KOJIJIOKBUYMBI OIlK-2.2
IToaroroBka k S OIK-1.1
1a00paTOPHBIM fra )
3.2 IocTosHHbIH 2 36 paboram; pemieHue na6g pa_TOPHMX 8g§_i§
SIEKTPUIECKUI TOK ! JIOMAIIIHUX 3a]1a4; pabot, ciatda e
HOArOTOBKA K JIOMAIIHUX 33]1a4; OIIK-2.1,
KOILIOKBHYMaM KOJIJIOKBUYMBI OIlK-2.2
IToaroroBka k
11a00paTOPHBIM 3ammra 8g§j;’
3.3 MarnutocTatika 2 36 [Padoram; pemenne|  1a00paTOpHLIX OTIK-1.3,
! JIOMAIIHUX 3a]1a4; pabor; coada OHK-Z. 1’
MOATOTOBKA K JIOMAaIlHUX 3aj1a4 OHK-Z. 2’
KOJUTOKBUYMaM '
Honrorosia K 3amnura OIIK-1.1
0OpaTOPHBIM T
3.4 i J1adoparop -
3JIEKTPOMAarHUTHON S 2 3,6 paboram; pemenue n;fggf SE:II;;X 82?-1%
! JIOMAIIIHUX 3a]1a4; ’ DY
WHIYKUIHAA HOATOTOBKA K JIOMAaIIHUX 3a]1a4; OIIK-2.1,
KOJJTOKBUYMBI OIlK-2.2

KOJJIOKBUYMaM




IlogroroBka Kk

3amuTa OIIK-1.1
nabopaTopHbIM 15
35 IlepemenHbIi 2 2 1 36 paboTam; peleHue Hagggj?gp:::ix 8%&_1;’
JNEKTPUUECKUI TOK " | nomamnux 3anay; P > . 2' '
HOArOTOBKA K JIOMaITHUX 3a7a4; OIlK-2.1,
KOILIOKBHYMaM KOJUTOKBUYMBI OIlK-2.2
OIIK-1.1,
OIIK-1.2,
3.6 YpaBHenust MakcBeiia 2 3,4 1;[)OH20TOBKaaK KotokBuyMsI OIIK-1.3,
KOJUTOKBHYMaM OTK-2.1,
OIIK-2.2
HUroro no pazaeny 12 6 7 21,4
Hroro 3a cemecTp 36 18 18 50,2 9K3aMeH
4. OnTuka
OIIK-1.1,
4.1 Bsenenune. OOmue 05 49 IToaroroBka k KoMIoKkByMbI 8%5:15’
TIOHSTHS U OIpeIeNIeHHUS KOJUTOKBHYMaM OTK-2.1,
OIIK-2.2
[loaroroska k
3ammra OIIK-1.1
11a00paTOPHBIM '
. 11a00paTOPHBIX OIIK-1.2,
4.2 Vinrepdepermms 15| 2 4 | 49 paf;;;":;ﬂ‘)’fie‘;f pabor; craua OIK-1.3,
A o roromaﬂx > | DOMaIIHUX 3ajad4; OIIK-2.1,
KOHﬁOKBHYMaM KOJIJIOKBUYMBI OIlK-2.2
[loaroroska k
HaGopaTopHLIM na6§;gl:(l)§{blx 8%5-15
4.3 Mudpakuus 1 4 4 49 i?;;}?;:;ﬂiei;gf pabort; cnaua OIIK-1.3,
HOATOTOBKA K > | momamrHux 3amawq; OIlK-2.1,
KOH};OKBH}IMaM KOJIJTIOKBUYMBI OIlK-2.2
Hoaroroeka 3aumra OIK-1.1
4.4 TMonspuzarust 1aGopaTopHsIM 11a0o ].';1[’11‘0 HBIX OHK-1.2,
Béamao eiictBue pCBCTL;. c 1 2 2 4,9 padotam; perene a6(I))T' cpaqa OHK-I.S’
A ! JIOMAIITHUX 3a]1a4; P » Ol DY
BEIIECTBOM HONFOTOBKA K JIOMAITHUX 33]1a9; OIlK-2.1,
KoniOKBMyMaM KOJIJIOKBUYMBI OIIK-2.2
[ToaroroBka k
1abopaTopHsiM na62;21u:(l)§{mx 8g§-i;,
4.5 TeruoBoe u3ITyueHHE 2 2 4 4,9 p?}\?;;ﬁ;iegezf pabort; cnaua OI1K-1.3,
A 1o FOTOBK;IK > | momamHux 3anay; OIlK-2.1,
KOJ‘[JH'IOKBI/IyMaM KOJIJIOKBUYMBI OIIK-2.2
ITonroroBka x
paboTam; perieHue paTop N
4.6 KBaHTOBasI ONTHKA 3 6 4 5,8 TOMAIITHAX 3a7a%; pabor; coada OIIK-1.3,
HONFOTOBKA K > | momamrHux 3amauy; OIlK-2.1,
KOJ'ILJI'IOKBI/IYMaM KOJUIOKBHYMBI OIIK-2.2
HWroro no pazaeny 9 16 18 30,3

5. ®usuka aroma




IlogroroBka Kk

3ammra OIIK-1.1
nabopaTopHbIM 15
5.1 AToMHBIE CIEKTpBHI. paboTam; peleHue HabopaTopHbIX OIK-1.2,
Teopust bopa 1 4 2 4.9 OMAIITHUX 3a/1a4; pabor; cpaua OIIK-1.3,
P P A o romBKaHK > | DOMaIlIHUX 3ajad; OIIK-2.1,
KOHiOKBHYMaM KOJUTOKBUYMBI OIlK-2.2
ITogroroBka k
1abopaTopHsIM na62agITP(I)TaHLIx 8%&-1;
5.2 DneMeHTBl KBaHTOBOI pabotam; peiieHue parop Y
1 2 4 49 pabort; cnaya OIIK-1.3,
MEXaHUKH JIOMAIITHUX 3a/1a4;
OMMOTOBKA K JIOMAIITHUX 3a7a4; OIIK-2.1,
KOHiOKBHYMaM KOJUIOKBUYMBI OIIK-2.2
ITogroroBka k
Samura OIIK-1.1,
5.3 CocrosHue aroma a%i?r(;};imgg:rne 11a00paTOPHBIX OIIK-1.2,
BOJIOpOJa B  KBaHTOBOM 1 4 2 49 P P a0oT; cirava OIIK-1.3,
P JIOMAIITHUX 3a/1a4; P
MEXaHUKe HOIMOTORKA K > | momamnmx 3amay; OIIK-2.1,
KoniOKBHyMaM KOJIJIOKBUYMBI OIIK-2.2
Hroro no pazneny 3 10 8 14,7
6. ®wuszMka aTOMHOTO sApa
DJIEMEHTAPHBIX YACTHUI]
OIIK-1.1,
6.1 Crpoenue u pasmep OM:I?I]:{JP?:P;Z au: Cnaua TOMaIrHuX OIlK-1.2,
aTOMHOTO siipa. SlnepHble 1 2 4,9 n sat, 3azay; OIIK-1.3,
MTOJITOTOBKA K
CHJIBI KOITOKBIYMAM KOJIJIOKBUYMBI OIIK-2.1,
Y OITK-2.2
OIIK-1.1,
6.2 Monenu sinpa. DHeprus OM:;L:SZI;E au: Craya JoOMalIHUX OIIK-1.2,
CBsI3U. YIeNbHAs SHEPrus 1 2 49 a A, 3a/1a4; OIIK-1.3,
MTOJTOTOBKA K
CBSI3U COILTOKBHYMAM KOJJTIOKBUYMBI OIIK-2.1,
Y OITK-2.2
OIIK-1.1,
OM;);L:SZI;Z au: Craua qoMaIrHux OIIK-1.2,
6.3 PanroakTUBHOCTH 2 6 2 49 a A, 3a/1a4; OIIK-1.3,
MMOJITOTOBKA K
KOJLTOKBHYMaM KOJIJIOKBUYMBI OIIK-2.1,
OIIK-2.2
Pemenue OIK-11,
OMAIIHIX 3a1a%; Craua qoMaIrHux OIIK-1.2,
6.4 SlnepHble peakiuu 1 2 49 A ’ 3a/1a4; OIIK-1.3,
MOArOTOBKA K
KOIIOKBHYMAM KOJIJTIOKBUYMBI OIlK-2.1,
OIIK-2.2
6.5 DneMeHTapHbIe 8g§j;’
YaCTHIIBI. IToaroroBka k .
1 4 2 45 KomnnokBuymsl OIIK-1.3,
dyHIaMEHTAIbHBIC KOJJIOKBUYMaM OIK-2.1
B3aUMOJICHCTBHS )
OIIK-2.2
Wroro no pazaeny 6 10 10 24,1
Wroro 3a cemectp 18 36 36 69,1 JK3aMeH
Hroro no aucrumianne 54 54 54 119,3 dK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3IMYHBIX BUAOB y4yeOHOUM paboTbl Hambonee 3PPEeKTUBHBIE
pe3ynbTaThl OCBOEHHUS JUCHUIUIMHBI «®Pu3ukay [alT TpaAULMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUM,  TEXHOJIOTUM  MpOOJIEeMHOro  OOydeHHs, WHTCpAaKTUBHBIE  TEXHOJOTHH,
H(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTUH.

1. ®opmbl yueOHBIX 3aHATUH C UCHIOIB30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHH:

NudopmanvonHass  JeKkuus—  MOCIENIOBaTENIbHOE  HM3JIOXKEHHE  Marepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHHA M HABBIKOB IO
MPEIOKEHHOMY aIrOPUTMY.

JIaboparopHast paboTa — opranu3anus yueOHOH paboThI C pealbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOrOBBIMH MOJEISIMHU
peaTbHBIX OOBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI MPOOIEMHOTO 00YUEeHHUS:

[IpobnemHass Jnekmuss — W3INOKEHUE MaTepuaja, MPEAroiaranee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[1OJXOJIOB,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3IHMYHBIMH MOJAEISMH WHTEPHpPETAlMA HU3y4aeMOTo
MaTepuana.

[IpakTnyeckoe 3aHsTHE B (OpMe NpaKTUKyMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3a/aud, TpeOyromei oT
CTYZICHTA IPUMEHEHHS KaK HAyIHO-TEOPETUIECKUX 3HAHUH, TaK M IPAKTUICCKUX HABBIKOB.

3. ®opMbl YU€OHBIX 3aHATUHN C UCIOJIH30BAHUEM CIICLUATHU3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOT U

Jlexiusi «0OpaTHON CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce1a, JIEKIUS-TUCKYCCHSI.

4. ®opMbl y4eOHBIX 3aHITHI C UCIOIB30BaHUEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTaLueH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUUeCcKUX, ayJH0- U BUIEOMATEPHAIIOB).

[IpakTnyeckoe 3aHATHE B (OpME TPE3CHTAIMH — TIPEJACTABICHUE PE3YIbTAaTOB
NPOEKTHON MJIM UCCIIEI0BATEIbCKON JEATEJbHOCTH C UCIOJIb30BaHUEM CHEMaTIM3MPOBAHHBIX
POTPAMMHBIX CPE/I.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTONMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Casenne, U. B. Kypc ¢usuku : yuebHoe mocobue st By3oB : B 3 Tomax / U. B.

CaBenbeB. — 8-¢ u3n., crep. — Cankr-IlerepOypr : Jlawp, [6. 1.]. — Tom 1 : MexaHnuxa.
Monexymsapras ¢um3uka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — TekcrT :
ANIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/152453 (mata obpamienus: 22.04.2021). — Pexxum goctyma: s
aBTOPU3. MTOJIH30BATEIICH.

2. CaBenbes, 1. B. Kypc o6mieit ¢pusukn : yaebHoe mocoowue : B 3 Tomax / U. B. CaBesibes.
— 15-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. —Tom 2 :



OnexTpudecTBo U MarHeTu3M. Bomubl. Ontuka — 2019. — 500 c¢. — ISBN 978-5-8114-3989-
8. — Tekcr: onexkTponHsblii // JlaHe  3IeKTpOHHO-OMOmMoreunas cucrema. — URL:
https://e.lanbook.com/book/113945 (mara oOpamenus: 22.04.2021). — Pexum pocrtyma: s
aBTOPH3. TI0JIH30BATEIICH.

3. Cagenbes, U. B. Kypc ¢pusuku : yaebnoe nocodue : B 3 romax / U. B. CaBenbeB. — 7-¢
u3., crep. — Cankr-IletepOypr : Jlans, [0. 1.]. — Tom 3 : KBanToBas ontuka. AToMHas (pu3uKa.
®wusuka TBepaoro tena. Gusnka aToOMHOTO sapa U dneMeHTapHbix yactul — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Tekct : snekTpoHHbIi // Jlanb © 3J€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117716 (nata oopamienust: 22.04.2021). — Pexum
JOCTYIIA: U aBTOPM3. TI0JIb30BATENIEH.

0) lonoiHuTeILHASI JTUTEPaTypa:

1. lemumuenko, B. 1. ®usuka : yueonuk / B.W. Jemumuenko, 1.B. [lemuauenko. — 6-¢
u3n., nepepad. m gom. — MockBa | MHOPA-M, 2020. — 581 c. + Jlom. Marepuaisl
[DnexTponHsbIit pecypc]. — (Briciee oopa3zoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1239249 (nata oOpamieHus:
22.04.2021). — PexxuM A0CTYMA: 1O MOAIHUCKE.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas (usuka u TepMOAMHAMUKa [DIEKTPOHHBINH pecypc] :
naboparopusiit nmpaktukyMm / E. H. Acranos, 3. H. Bothesa, JI. C. Jlomkenkosa u ap. ; MI'TY. -
Marauroropck : MI'TY, 2016 - Pexxum JOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M. B. DnexrpocraTHika W TOCTOSHHBIA TOK [DIEKTPOHHBIA pecypc]| :
npaktukym / MI'TY, UH-T SHGpFeTI/IKI/I u aBromatuku, Kad. ¢pusuku. - Marauroropck : MI'TVY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1544 pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 0. U., Capuenko. IlepemeHHbIil TOK [DNeKTpOHHBIH pecypc] : nabopaTOpHBII
npaktikyM / HO. . CaBuenko, O. H. BoctpokuyroBa, H. U.Mumienesa ; MI'TY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum JOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. dusuKa TBEPJOrO Teja, aTOMa M aTOMHOIO sijipa . ydeOHoe mocobdue [mis By30B] /
MarnuTtoropckuit roc. Texunyeckuii yH-T uM. I'. 1. Hocosa. - Maraurtoropck : MI'TY um. I'. 1.
Hocoga, 2019. - 3aru. ¢ turyn. skpana. -Conxepx.: Jlaboparopasie padoTsl. - ISBN 978-5-9967-
1531-2 Pexxum JOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
2R4/2R18 nAdfL\iiew=triia

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHuoe obecnieueHue

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBHS JIUIICH3UH
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional
7Zip cB000JTHO pacrtpoctpansemoe [10 0ECCPOYHO
FAR Manager cB00OOHO pacrpoctpansemoe [10 OECCPOUHO

IIpodeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI
| HasBanue kypca | Ccpuika




ITouckoras cucrema Axanemuss Google (Google

Scholar)

URL.: https://scholar.google.ru/

OnekTpoHHBIE pecypchl oubamoreku MI'TY um.

I".1. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:




JlekIMOHHAs ayIUTOPHS BKITIOYAET:
MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMALIHH.

JIaGoparopust «MexaHUKH, MOJIEKYIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlabopaTtopHasi ycTaHOBKA JJisi MUCCIEIOBAaHUSl PACHPECIICHUS TEPMOIIEKTPOHOB I10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHas ycTaHOBKa HJisi ONpENENCHUs TMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JUJIsl MPOBEPKH 3aKOHA BO3PACTAHUS SHTPONHH B IpOIECCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUSI SHTPOIUU B IpoIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i M3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. YcranoBka nabopatopHas sl UCCIIEJOBaHMs TEIIOEMKOCTU TBepaoro tena "M®-
TET-M".

11. YcranoBka nabopaTopHas Ui ONpeAeTeHNs YHUBEpPCAIbHOW ra30BOM IOCTOSHHOU
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

JIaGoparopust «NEeKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M10JIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieeH!sl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3y4eHHsl Pe30HaHCa HAIpPsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlaGopaTopHasi yCTaHOBKa JUIs ONpEIENeHHs pajuyca KPUBH3HBI JMH3BI U JUIMHBI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlaGoparopHasi yCTaHOBKa JUIsl ONPEAEICHUs KOHLIEHTPAlMM PacTBOPOB caxapa U
MIOCTOSIHHOW BpaILlEHUSI.

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, sIAPaAy» BKIIOYACT:

1. JTaGopatopHas ycTaHOBKa JJIsl U3y4€HUs BHEIIHETO (poTorddexrTa.

2. YcTaHOBKa UIsI U3Yy4SHHs CIIEKTpa aTOMa BOJOPOJa M OMpPENeNICHHs] TOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas /71 OTIpeieNeH s MOTEeHIMala BO30Y K ICHHS Ta3a.

4. YcTaHOBKa JIJIs1 OTIPENIENICHUS JUTMHBI POOETa YacTHUI] B BO3TyXeE.

5. MeputenbHbI HHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYIbTALMM, TEKYIETO KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTALMK BKIKOYAOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AymuTopun Ui CaMOCTOSTENIbHOW padoThl ¢ BbIXOAOM B MHTEpHET M € JOCTYNmoOM B
3IEKTPOHHYIO0 HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YATAIbHBIEC 3aJbl OnOimoTekn IlepcoHanbHbIe KOMIBIOTEPHI C
nakerom MS Office, ¢ BeixogoM B IHTEpHET U ¢ JOCTYIIOM B 3JEKTPOHHYIO HH(POPMAIIHOHHO-

00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA BKIIFOUAIOT: TIEPCOHAIBHBIE KOMITBIOTEPHI ¢ MakeToM MS
Office.

[Tomemenne Ui  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKMBaHUS  y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEU(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WMHCTOVMEHTHI 1151 DEMOHTa 000DVIOBAHUSL.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
[To mucrumuinne «Pu3nkay NpeIycMOTPEeHa ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs

paboTa 00y4aroUXC.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHue KOHTPOJIbHBIX 3a71a4
Ha NPAKTHYCCKUX 3aHATHAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoaguHamMuka»

1. Paguyc-BeKTOp YaCTUIIBI U3MEHSETCS O 3aKOHY: I = 5t + j+2tk.

Onpenenutsb: 1) ypaBHEHHE TPAEKTOPHUH YACTUIIBI; 2) CKOPOCTh U YCKOPEHUE YACTHUIIbI B
MoMeHT BpeMmeHH {p=1 c; 3) kacaTenpHOE U HOPMaJIbHOE YCKOPEHUE TOUKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. OnuH MOJb UAEATHHOTO OAHOATOMHOIO Ta3a coBepIIaeT mporecc 1-2-
3. To=100K. Ha yuacTke 2-3 K ra3y NOJIBOAST KOJTUYECTBO TEILJIOTHI o 3 2

Q23 = 2,5 k/[oc. Haligute oTHOIICHUE pabOTHI A1-2-3, COBEPIIaEMOM ;

ra3oM B XOJ¢€ Iponecca, K KOJINYCCTBY TCIJIOTHI Q1-2-3, T

HOFJ'IOH_IéHHOMy ra3oM. P

3. Ha G6apaban paguycom R = 15 cM HamoTaHO HUTh. K KOHIly HUTH NIPUBSI3aH IPy3 Maccod M =
800 r, KOTOpHIH OITyCKaeTcs ¢ yckopeHueM a = 1,5 M/c?. Onpenenure MOMEHT UHEPITUHU
Oapabana.

4. Crepxenb 1uHoOU 1,5 M 1 Maccoit 10 KT MokeT BpalaThCsi BOKPYT HEMOJABHKHOM OcH,
IpoXoslIel yepe3 BepXHUI KOHELl CTep)kHs. B cepenuny crepkHs ynapser myis maccoit 10 T,
JeTAlas B rOpU30HTAIbHOM HarpaBiieHUuH co ckopocTbio 500 M/c u 3acTpeBaet B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepKEHb Iocia ynapa’?

5. Onpenenute, mpu Kakou TEMIEpaType rasa, COCTOSIIETO U3 CMECH a30Ta U KHCIOPO/a,
Han0OoJIee BEPOSITHBIE CKOPOCTH MOJICKYJT a30Ta M KUCIIOPOAa OyIyT OTINYAThCS IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocrarnka. I[loctossHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepummHax KBaapaTa co CTOpOHOH a=40 cM HaXOJATCs OJUHAKOBBIE
MIOJIO’KUATENBHBIE 3apsibl 10 6,4 HK1 kakaplid. HailTh Hanps>KEHHOCTD U TOTEHLIAAT
ANEKTPUYECKOTO NOJIS B YETBEPTOM BepIInHE. PaccunTaTh pa3HOCTh NOTEHIIMAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4€TBEPTOU BEPIINHOM.

2. Ha puc. £=1,0 B, £=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om,

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuiibl Toka BO
BCEX YYacTKax IeNH; 2) TeIJIOBYI0 MOIIIHOCTh, KOTOpast s i
BBIJICTISIETCS] HA COMPOTHBIICHUH R3. R; £2, 17
]
s

3 KOHI(CHCE[TOp C eMKOCTBIO 4 MKD 3apsAaAnIIn OT UICTOYHHUKA TOKA C HAIIPS)KCHHUEM 36 Bu

MPUCOEANHUIIN B TOUKax A u B ¢ Oatapeeii He3apsKeHHBIX KOHJEHCATOPOB, N300pakeHHOI




Ha pucyHke k 3anade 15.3. [Ipuuem C1=3Mx®D, C,=5 mx®d, C3=24 mxd. Haiitu 3apsia,
KOTOPBIi MOCIIe 3TOro OyAeT uMeTh KoHaeHcaTop Cs, M U3MEHEHHE 001Iel SJHePTUU BCeX
YeThIpeX KOHJIEHCATOPOB.

4. Kpyrosoii BuToK paaunycom R=15,0 cM pacrosiokeH OTHOCUTEIbHO OECKOHEYHO
JUIMHHOTO TIPOBOJIa TaK, YTO €ro IJIOCKOCTh NapasuienabHa nposoay. [lepnenaukynsp,
BOCCTAHOBJICHHBIN Ha MPOBOJ] U3 IIEHTPA BUTKA, SBJISIETCA HOPMaJbIO K MIOCKOCTH BUTKA.
Cwita Toka B mpoBojie 11=5A, cuia Toka B BuTKe Toku l,=1A. PaccrosiHue OT 11eHTpa BUTKA
1o nposoja =20 cm. OnpenennTe MarHUTHYIO HHIYKIUIO B [ICHTPE BUTKA.

5. Ha paccTosgHuu a = 1 M OT JUIMHHOTO NPAMOTIo NpoBoJia ¢ TOkoM | = 1kA HaxoguTcs
KOJIbLIO paguycoM I' = 1 cMm. KonbI1o pacnonoxeHo Tak, 4ToO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINI €ro, MakcuMaseH. Onpenenure, Kakon 3apsj MPOTEUeT M0 KOJIbIY ITPH
BBIKJIFOYEHUM TOKa B npoBojie. ConpoTtupieHue koapia R =10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. [TnockoBbIMyKJIasi CTEKISIHHAS JIMH3A C PayCOM KPUBHU3HBI c(hepruuecKoi TOBEPXHOCTH
R =12,5 cM mpuxata K CTEKJIIHHOM TJIaCTUHKE. JlameTp HEKOTOPOro TEMHOTO KOJIbIla
HeroToHa B otpaxkenHoM cBete d; = 1,0 MM, JHaMeTp K€ TEMHOTO KOJIbIIA, TIOPSIKOBBIi
HOMEp KOTOpOro Ha 5 equnull 6osbie, d; = 1,5 mm. OnpeeniuTh JUIMHY BOJIHBI CBETa A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpaslIeHun ¢ = 41° coBnafanu ABe IMHUK: A = 6563 A (MakcuMyM TpeThero nopsaka) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaKa)?

3. [TepBoIii ONIIPU3aTOP YCTAHOBIICH TAK, YTO €r0 IJIOCKOCTh MPOMYCKAHUS BEPTHKAIBHA,
BTOPOM MOJSIPU3ATOP PA3BEPHYT M0 OTHOILIECHUIO K TIEPBOMY Ha yroJ 20°. Bo ckoiIBbKO pa3
W3MEHUT MHTCHCHUBHOCTH €CTECTBEHHOTO CBeTa Takas cuctema? [loa kakum yriom K
BEpPTUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npomien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temmnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TemyIoBas YHEPrus, u3nydaemas Tesom? Ha ckoiabKo W3MEHMIIACh JUTMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYEeHUs?

2. ®otoH c sHepruel 1 MaB paccesiics Ha cBOOOHOM MOKOMBILIEMCS IeKTpoHe. Halitu yron
paccessHUS (JOTOHA M KUHETHUECKYIO SHEPIHIO 3JIEKTPOHA OTAAauH, €CJId B pe3yJibTaTe
paccesiHus 1JTMHA BOJTHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu nmoodyepeHOM OCBELICHUN IOBEPXHOCTU HEKOTOPOI'O METaJlJIa CBETOM C JUTMHAMU
BoJsiH 0,35MKM 1 0,54 MKM 00Hapy MM, 4YTO COOTBETCTBYIOLINE MAKCUMYMbI CKOPOCTH
(OTO3EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiftu paboTy BbIX0/1a 3JIEKTPOHOB C
MIOBEPXHOCTHU ATOr0 METaJla.

4. TIy4oK mapauieqbHO ABHKYIIMXCS YIEKTPOHOB, MMEIoIX ckopocti 10° M/c, magaer
HOpPMaJIbHO Ha Juadparmy ¢ JIUHHOH mienbto mmpuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M o6pasyercs nudpakunoHHas kaptuHa. OnpenenuTs JMHEHHOE pacCTOSHUE
MeXy IU(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSAIKA.

5. Bo ckonbpko pa3 aedpoiteBckas IJIMHA BOJHBI YaCTHIIBI MEHBIIIE HEOMPEACIEHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHOW HEONPEIeIEHHOCTH uMnyiabsca B 1% ?




6. DIEKTPOH HaXOIUTCS B OECKOHEUHO ITyOOKOH MOTEHIMAIBHOM AMe mupuHoit £. B kakux
Toukax B UHTepBasie ) <x < { IUIOTHOCTbh BEPOATHOCTH HAaXOXKICHHUS HJIEKTPOHA HA TIEPBOM
¥ BTOPOM SHEPreTUYECKUX YPOBHSIX OJMHAKOBA? BBIUMCINTD MIIOTHOCTh BEPOSTHOCTH JUIS

ITHX TOYeK. Perenne noscHUTh rpadudecku.

AKP Ne § «®@u3uka aTroma u siaipa»

1. BeraucnauTh MHIYKIIUIO MAarHUTHOTO MOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO MEePBOil OOPOBCKOI opOUTe (CUUTATH BpALIAOIIMICS SIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

2. Toxostmuiics non He' ucmyctun GpoTOH, COOTBETCTBYIOIMI FOJOBHOM JTMHUM CEPUM
Jlaiimana. Haiitu sHEpruto, UMITyJIbC © Maccy 3TOTO (OTOHA.

3. Ipenapar 32U maccel M = 1 r usnyqaer 1,24 10* & — wactuy B cekyHnay. Haitaure nepuon

mojrypaciaza 3Toro mpernapara, €ro Ha4ajJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB 4€PE3 lMpI[ JICT.

4. Slnpa nmutus-7 GoMOapIupyOTCsS TPOTOHAMHU. B pe3ynbTaTe MpOoTeKaHUs SISPHON PEaKITHH
00pa3yroTCs IBe OJIMHAKOBBIX YaCTHIIbl. HaliTh UMITyIbChI ATUX YacTuil. 110 KakuM yrjioM OHH
pasnetarorcs? CUUTaTh, 4TO SIPO-MHUIICHD HETIOABIIKHO, 2 YHEPTHUS HAJICTAIOIIECTO MPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHaA pa60Ta O6y‘IaIOIJ_II/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI 10 COOTBETCTBYHOLICMY pa3Zicily C npopa60TK0171 MaTtcpuaia; IoArOTOBKH K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITTIOJTHCHHUEC MHAUBUAYAJIbHBIX 3aJIaHUM.

Hepeqeﬂb TEM JJIA NNOATOTOBKH K CEMUHAPCKUM 3aHATUAM:
CeMI/IHap 1. HpI/IMeHeHI/IC 3aKOHOB COXpPAaHCHUS I OIPCACIICHUA CKOPOCTH II0JIETA ITYJIN

1. Umnynbec maTepuanbHON TOUKH. MIMIysibC cucTeMbl. 3aKOH COXpaHEHUs UMITysbea. LlenTp
Macc CUCTEMbl MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMmnyibca yacTullbl. MOMEHT UMIyjIbca CUCTEMBI. 3aKOH COXpaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMBI MaT€PUAIbHBIX TOYEK.

3. Pabora cuiiel. MomHocTh

4. KoHcepBaTuBHbBIE (MOTEHIIMAIBbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U CUCTEMBI MaTEPUATIbHBIX
ToueK. CBS3b CUJIBI ¥ IOTEHIMAIBHON HEPTUN.

5. KuHetndeckas 3HEprus CUCTEMBI MaTEPUATIBHBIX TOUYEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH CUCTEMBI MaTEpUAJIbHBIX TOUYEK

7. YIpyrue u Heylnpyrue CoyaapeHus.

CemuHap 2. JIuHaMUKH BpaIiaTeabHOrO JBUKEHHS TBEPAOIO TeJla BOKPYT HETOABUKHON OCH

1. AHanorus XxapakTepUCTUK U ypaBHEHUI MOCTYNAaTEIbHOIO U BPAIlaTEIbHOTO ABMXKEHU L.
2. OcHOBHOE ypaBHEHHE AMHAMUKH ITOCTYIATEIBHOTO ABM)KEHUS (JBa BUA).

3. OcHOBHOE ypaBHEHUE TMHAMHUKH BpallaTeIbHOTO IBWKEHUS (J1Ba BUA).

4. MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA.

5. MOMEHT uHepUuu TBEPAOIO Tea.

6. Teopema IlItelinepa.




7. Illpumenenune Teopemsl LlITeitHepa u CBOKCTBA aJAMTUBHOCTH MOMEHTA HHEPIIUU B MPOCTHIX
clly4dasx.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

1. JIBa MeToAa onucaHusi MAKPOCKOITMUYECKUX CHUCTEM.

2. ITapameTpbl COCTOSIHUSL.

3. PaBHOBECHBIH TIpoOIIECC.

4. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPHH ra3oB.
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

6. DHeprusi MOJICKYJI rasa.

7. Pactipenenenue Makcaeinna.

8. Ananu3 pacnpeznenenus Makcsesia.

9. XapakTepHble CKOPOCTH MOJIEKYJI UI€AIBHOTO ras3a.

Cemunap 4. Ilepoe Hauano TepMOAUHAMUKH

1. {aBnenue u temueparypa ¢ Touku 3peHust MKT. YpaBHeHue cocTosiHuS UA€aabHOro rasa.
2. [lepBoe Ha4a0 TEPMOJIUHAMUKHY.

3. Pacnipenenenue sHEPruu Mo CTETICHIM CBOOO/IBI.

4. BuytpeHHsist 2Heprusi Kak (YHKIHSI COCTOSTHUS CUCTEMBI.

5. Pabora kak yHKIHMSA mpoliecca.

6. 3oTepMuyeckuit, I30XOpUUYECKUI 1 U300apUUYECKUI TPOIIECCHI.

7. Tennoemkocth. OTHOILIEHUE TermoeMkocTel. [Tokasarens aanadaTsl.

8. AnunabaTtudeckuii mpouecc. Ypasuenue [lyaccona.

Cemunap 5. Bropoe Hagaio TepMOIMHAMUKA

1. OGpaTtumbie U HEOOPATUMBIE TTPOIIECCHI.

2. Bropoii 3aKk0H TepMOJIMHAMUKH.

3. IIpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTpOnHs Tena. CBOWCTBA SHTPONIMH U30JUPOBAHHOM
CUCTEMBI.

4. V3MeHeHHe PHTPONMH B U30IIPOLECCaX C UI€aIbHBIM I'a30M.

5. TepMOI[I/IHaMI/I‘leCKaSI BEPOATHOCTL COCTOSIHUSA CUCTCMBI. CTaTHCTUYECKHI CMBICIT BTOpPOIo
Ha4dajla TCPMOIAWMHAMHKH.

CGMI/IHap 6. UccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA ¢ TIOMOIIBIO OJJUHAPHOI'0O 30H1a

1. DnexTpocraTueckoe nojue. DieKTpudeckuil 3apaa. 3akoH Kyiona.
2. HanpspkeHHOCTB 2JIEKTPOCTaTHUECKOT0 NoJs. [IpuHiun cynepno3unun.

3. Tlotok Bekxtopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD ANEKTPOCTATUYECKOro 1oJisl. Teopema o HUPKYISAIUN.

5. CBsi3b MEX1Y HAPSHKEHHOCTHIO U TOTEHIIMAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CUII0BbIE JIMHUH. DKBUIOTEHIIUAIBHBIE TOBEPXHOCTH.



CemuHap 7. IlocTOSIHHBIN 3JIEKTPUUECKHM TOK.

1. Dnexrpuyeckuii Tok. [I10THOCTH TOKA. Y paBHEHUE HEMTPEPHIBHOCTH.

2. 3akon OMa it oqHOpOAHOTO yyacTka uenu. ConpoTusiaeHue npoBogHuka. CoeuHeHne
COIPOTHUBJICHUIA.

3. 3akon OMa Jy1st HeOqHOPOAHOTO y4yacTka nenu. Ctoponnue cuiibl. JJC.

4. TlpaBuia Kupxroda.

5. MomHocTtb ToKa. 3akoH [xoynsa-Jlenna.

CemuHap 8. V3yuenue pe3oHaHca HANPSKEHUH U ONpeesIeHUEe MHIYKTUBHOCTH KAaTYILIKU

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOAHUS B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. IToHOE CONMPOTUBIIECHUE B LEMU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNPsKEHUI.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUM.
7. BexTtopHas nuarpamma.

CemuHap 9. MarnuTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS

1. McToYHMKHM MarHUTHOTO 1oJIsl. MarHuTHOE MoJie ABMXKYILIErocs 3apsiaa U MpOBOAHUKA C
ToKkoM. 3akoH buo-Casapa.

2. IloTok ¥ HMpPKYJISIUsSA BEKTOpAa MHAYKIMU MarHuTHOro noJjisi. Teopema ["aycca u reopema o
LHUPKYJISIUU.

3. Cuuna JlopeHnna. [IBukeHue 3apssKeHHON YacTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Awmrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU Dapanes. [Ipasuno Jlenna.

6. BuxpeBoe a11ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykrusHocTh. ConeHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus ceera

1. DneKTpOMarHUTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJTH.

3. Untepdepentius cBeta OT ABYX HCTOYHHKOB.

4. NnrepdepeHius cBeTa OT IIOCKONapaieIbHON TUTACTUHKH.

5. MaTepdepenIus cBeta OT MIACTHHKY nepeMeHHon TonmuHbl. Konbiia HeioToHa.
6. [Ipumenenue uaTepepeHINN CBETA.

Cemunap 11. Iudpaximus ceera

1. SABnenue nudpakunn. Oco6eHHOCTh AUPPAKIMK CBETOBBIX BOJIH. Judpakuns Openens u
®paynrodepa.



2. [Tpunuun [oitrenca-®Openens. YnpouieHne BEIYUCICHUH ¢ TOMOIIBI0O BEKTOPHOU
JMarpaMMmal.

3. Audpaxuus Openens Ha KpyrioM oTBepcTHH. 30HbI Dpeners.

4. Nudpaxnus OpayHrodepa Ha y3KOU MPSIMOTUHEHHOH IIeTH. Y CJI0BUS MaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU(paKium.

5. dudpakunonnas pemerka. OCHOBHBbIC XapaKTEPUCTUKH TU(PPAKITMOHHON PEIICTKH. Y CIIOBHS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus ceera

1. ITonsapu3zanus cera. EcrecTBEHHBIN U MOISPU30BAHHBIN CBET.

2. Ilongpu3zanus cBeTa Npu OTPaKEHUHU U IpeaoMiIeHuH. 3akoH bprocrepa.

3. Monspusarus npu ABOWHOM JrydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOI'O JTY4EeH.

4. IMonspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mantoca. AHaiIu3 NoJSIpU30BaHHOTO CBETA.

6. OnrTuyecky akTUBHbBIE BEUIECTBA. BpalieHue miockocTy noisipu3aluy CBeTa.

Cemunap 13. KBanToBas npupoaa csera. KopnyckyaspHO-BOJIHOBOM Tyalu3m

1. TernoBoe nznydyenue abCoaOTHO YepHOro tena. 3akoH Ctedana — bonbimana. 3akoH
cMelieHus Buna.

2. KopryckysspHO-BOJIHOBOH yanu3M cBeTa. DHeprus U uMnyibc (GoToHa. JlaBieHue cBera.
3. ®oroaddexr. 3akoubl hoTodrhdekra. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBolicTBa yactull. [{nrHa BosHb! ae bpoins. [IpuHnun HeonpeaeneHHocTr
['eitzenOepra.

Cemunap 14, 15. DneMeHTBI KBAaHTOBOM MEXaHUKH

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. N3nyyenue aToma BOJIOpOJia ¥ BOAOPOAONOA00HKIX cucTteM. CriekTpanbHbie cepun. Dopmyna
banbmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aK0oH Mo3zinu.

4. KBaHTOBBIE UKCIa, XapaKTEPU3YIOIINE MTOJIOKEHNE AIEKTpOoHA B aTome. KBaHTOBaHME
sHeprun. KBanToBaHne MomMeHTa uMnyJibca. CuH 3JIEKTPOHA.

5. Cxema sHepreTudyeckux ypoBHel aroma Bonopoaa. [IpaBuna or6opa mpu aTOMHBIX
nepexoiax.

6. 3aMoTHEeHNE AJIEKTPOHHBIX 000I04YeK B MHOTOIJIEKTPOHHBIX atoMax. [Tpurmmmn [Taymu.

Tema 16,17.AToMHas u suepHas Gpu3nka

1. SIBnenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacnaaa. PagnoakTuBHbIE
PAIBL.



2. CocTaB M XapaKTepUCTUKH aTOMHOTO sizipa. Snepusbie cuibl. KanenbHas u o0onouedHas
Mozenu saep. Panuyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi JHEpPIus CBSA3H.

4. SlnepHble peakuu. DHEPIUsl IEPHON PEAKIIUH.

5. YpaBHEHHUE U SHEPTrEeTUYECKOE yCIIOBUE O-pacniafa. CBs3b SJHEPTUH O-HACTHULIbI C IEPUOAOM
nonypacnaaa. TyHHenpHBIN dGdekT mpu o-pacmane. CoekTp o-4acTHII.

6. Xapakrep cnekrpa y-uznydeHus. [Ipomeccsl B3auMoAeCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTb MHTEHCUBHOCTH Y-U3y4EHUs OT TOJIILMHBEI 104 BewecTBa. CpaBHEHHE
MPOHHKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB M3ITyUCHHS.

7. Tpu Buga B-pacmana. DHepreTHUECKUi criekTp B-yacTuil. ['umore3a HEUTpUHO. 3aKOHBI
coxpaHeHus npH -pacnane. Jlentonsl. JIENTOHHBIN 3apsi.

TeMbl 1J151 CAMOCTOSITEJILHOIO HU3YyYCHUA

1. Bemnyxaennsle konebanus. Pesonanc

2. BonHbl. YpaBHEHHE TUIOCKOK BOJTHBI. DPa30Basi CKOPOCTh, JJIMHA BOJHBI, BOJTHOBOE YHCJIO.
HNuTtepdepentius u qudpakius MEXaHHIECKUX BOJH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIC Ta3bl

5. DNeMeHTHI HEPAaBHOBECHOW TEPMOIMHAMHKHI

6. [TpuHIUIT OTHOCUTEIILHOCTH B AJICKTPOAMHAMUKE. MarHUTHOE 1OJI€ KaK PeISTHBUCTCKUI
apdexT

7. CepeyHUKHU B KaTyIIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BzaumopeiicTBre N3TyueHusl C BEIIECTBOM: JIaBIICHUE CBETA, JIIOMUHECIICHIINS,
(hOTOXUMHUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CIeKTp aTOMOB M MOJIEKYJI, IPUPOJIa XUMUYECKOU CBSI3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero

IIpumepHble HHAUBUAYAIbHBIE JoMalHue 3aganus (M/13)

WNHauBHyanbHBIE 3a1a4U U3 UCTOYHHKA:

Kouxkun FO. I1. YueOubie 3anaun no ¢pusnke [ DIEKTPOHHBIN pecypc] : yuedHoe mocobue / HO. I1.
Koukun ; MI'TVY. - Maruuroropck : MI'TVY, 2015. - 1 anekrpos. ont. auck (CD-ROM). —
MakpooObeKT



IIpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI aTrrecramum.:

Kon NuaukaTop NOCTHKEHUS
OueHounsle cpencTBa
UHAMKATOpa KOMIIETEHIINH
YK-1: Cnoco0eH ocymecTB/ISTh IOMCK, KpUTHYECKUH AHAJIHU3 U CHHTe3 MH(OpMaluyi, IPUMEHSTh CUCTEeMHBbIi MOAX0/ VISl pellleHUus OCTaBJIeHHbIX
3aja4
YK-1.1 Ananusupyer 3a1auy, Boiiensis ee | [lepeyeHb TeopeTHyecKUX BONPOCOB K IK3aMeHY (2 ceMecTp)
0a30BbIE COCTABJIAIOLINE, 1. Mexanuueckoe nBwxenue. [Ipenmer kuHemaruku. Cuctema otcyera. MarepuanbHas TOUKa.
paccMaTpuBaeT U IIpeaiaract Tpaexropust. Pagumyc xpuBusHbl Tpaektopuu. I[lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
BO3MO>KHBIE BAPUAHTHI PEILICHUS IIPOU3BOJIHBIE PaInyC-BEKTOpA 10 BpeMeHH. HopMabHOE M TAHM€HIIMAJIBHOE YCKOPEHUS.
MOCTaBJICHHOMW 3aJ1a4M, OLICHUBAsI 2. llocrymarensHoe NBWKEHHME TBEPIOTO Tena. BpamarenpbHOe IBMKEHHE TBEPAOTO Tena. YTOoI
UX TOCTOMHCTBA U HEAOCTAaTKU MIOBOpPOTA. YTIJIOBasg CKOPOCTb M YIVIOBOE YyCKopeHue. CBsA3b MEXIy YIVIOBBIMM M JIMHEWHBIMHU
YK-1.2 Ornipenensier, UHTEPIPETUPYET U XapaKTEPUCTUKAMU JBUKECHUS.
pPaHKHUPYET MHPOPMALIHIO, 3. IlepBbiii 3akoH HploToHa — 3aKoH MHEPLHH. WNHuepunanpHble CHCTEMBI OTCYETA. VHone KaK
MaTepuajgbHas MpUYMHA CHIIOBOTO B3aumozeictBus. Cuna u macca. Mmnynbe Tena. Btopoit u tpetuit
TpeOyeMyto JJIsl pelIeHUs
. 3akoHbI HproTOHA.
IIOCTaBJICHHOM 3aJ1a4H; .
4. TloHatue coCTOSHUS B KJIACCMUECKONW MexaHHMKe. BHelHue W BHYTpEHHHE CHIIbl. 3aMKHYThIE
OCYIICCTBIIACT HOUCK MEXaHUUYECKUE CUCTEMBbL. 3aKOH COXPAaHEHHUS UMITYJIbCA U €T CBSA3b C OJJHOPOJAHOCTHIO IIPOCTPAHCTBA.
MH()OPMAINY [0 PA3TUYHBIM 5. DHeprus Kak yHHBEpcaJlbHAsl Mepa pa3IMuHbIX (OpM IBHKEHUS U B3auMojieicTBUsA. Mexannueckas
THUIIaM 3aIllpOCOB sHeprus u paborta. Kunernueckas sHeprus. lloteHumanbHas sHeprusi. I[loTeHumanbHOE MOJE CHIL.
KoHcepBaTuBHBIE CHIBI M TNOTEHUHANBHBIE MMOJNSA. CBA3b MEXIY CHION M NOTEHIMAIBHOW HHEPTUEH.
[TorennmaneHast SHEPrHsl yNpyrux AedopMaruii v mosist TATOTEHHUS.
6. 3aKoH cOXpaHeHUs TOJHOW MeXaHWdecKo# sneprun. CoynapeHue Tell.
YK-1.3 ITpu 06paboTke uHpOpMaLUH 7. Ilonarue aOCOMOTHO TBEpAOro Tena. MOMEHT cuibl. MOMEHT MMIYNbCa IpPU BPALICHUH BOKPYT

oTnu4aeTr (hakThl OT MHEHHH,
WHTEPIIPETALMH, OLIEHOK,
dbopmupyeT COOCTBEHHBIC MHCHHS
U CYKJECHUS, apTyMEHTUPYET CBOU

HETMOJABMKHOM OCH. MOMEHT MHEpIUU MaTEepPUAIIBHOW TOYKM M TBEPAOro Tena. MOMEHTBl WHEpLUU
HEKOTOPBIX TEJl.

8. OcHOBHOE ypaBHEHHWE [MHAMHKH BpAIlaTeIbHOTO IBWKCHUS. DHU3NYECKHUI CMBICT MOMEHTa
uHepun. PaboTa BHETHUX CUJT ITPU BPAILLICHHH.

9. IlpeoOpazoBanus ['amunes. [lpuHIIUIT  OTHOCHTEIBHOCTH.

IToctynaTel cnenuasbHOW TEOPHUH




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

BbIBOAbI U TOUYKY 3pPCHUA

oTHocutenbHOCTH. [IpeobpazoBanus JlopeHia u ciaeacTBUs U3 HUX.

10. OcHOBHO#1 3aKOH pENATUBUCTCKON JMHAMUKHA MaTepHallbHONM TOYKH. B3anmMmocBs3p Macchl U
sHepruu. Bpems B ectecTBO3HaHUU. [ paHUIIBI IPUMEHUMOCTH KIACCUYECKON MEXAHUKHU.

11. OcHoBHble TONOXKEHUST MosekyaspHo-kuHetuuecko teopun (MKT). CocrtosiHue cucTteMsl.
[Tapametpsl cocTosiHus. PaBHOBecHBIE cocTOHUS U Tpoliecchl. VX rpapuueckoe nuzoOpakenue. ONbITHbIE
3aKOHBI UJeallbHBIX ra3oB. YpaBHeHue MenneneeBa-Knaneiipona. OcHoBHoe ypaBHenne MKT uaeanbHbix
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHHH SHEPTUU MO CTemeHsM cBoOoabl. CpemHss
KMHETUYECKasi SHEPrHsl OCTYNATEIbHOTO JBUKEHUS MOJIEKY1. MOJEKYIIpHO-KUHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBsi3b JaBJICHHs, KOHIIEHTPALUU U TeMIIepaTypbl. BHyTpeHH:S SHEPrHsl UICAIbHOTO Ta3a.

13. Cratuctuueckuii meroa uccienoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacrpeIeIcHHs.
3akoH MakcBenna IS pacrupeziesieHus: MOJIEKyNl HealbHOro ra3a mo ckopoctsMm. Hambosee BeposTHas,
cpenHss apudmeTnyecKkas U CpeHssl KBaJpaTuyHasi CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbimana.

15. Mexanudeckass pabotra u Ttemora. Pabora, coBepiraemas ra3oM IpH HU3MEHEHHH €ro oObema.
[IepBoe HauasI0 TEPMOJUHAMUKH.

16. [IpumeHeHue epBoOro Havyaia TEPMOJAMHAMHIKY K H30IporieccaM. AtnabaTHIecKuii poiecc.

17. TennoeMKOCTh UA€ATBHOTO ra3a. Makpo- 1 MUKPOCOCTOSIHHSL.

18. Tepmonunamuueckast BeposSTHOCTh. llonatne o0 oHTpomuu. TepMoanHamMuyeckue QYHKIMH
coctosiHus. BTopoe Hauano tepmoauHamMuku. TpeTbe Hauano TepMOJANHAMUKH.

19. CTpykTypa TEIUIOBBIX ABUTATENeH M BTOpOE Hayano TepMoauHaMuku. KoadduimeHT momae3Horo
JEUCTBUA HIeaIbHOTO TeroBoro npurarens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue kojeOaHus. XapaKTEpPUCTUKH TapMOHUYECKUX KOlleOaHWii: amrmuuTyna, (asa,
yacToTa, HauanbHas ¢aza. CKOpOCTh M YCKOPEHHE TOYKU MPU TAPMOHHUYECKOM MEXaHMYECKOM KOJieOaHuU.
Yupyrue u kBazuynpyrue cuibl. Konaebanus moa AeiicTBUEM dTHX CHIL.

21. TlpyxuHHBIH MasTHUK. Du3udeckwii W MaTeMaTWdeckuid MasTHuUkH. Juddepennmanbaoe
ypaBHEHHE CBOOOIHBIX He3aTyxarommx kojebanuil. ['padudeckoe n3o0pakeHUE KoyieOaHU. DHeprus
TapMOHHUYECKHUX KOJIeOaHUH.

22. ludpdepennmanbHoe ypaBHEHHE 3aTyXaroIuX KojieOaHui W ero pemieHue. YactoTa 3aTyxaromux
koJyiebanuii. Jlorapudgmudeckuii nekpement. Jlo6poTHoCTh. BeiHYXIeHHBIC KOJIeOaHus. AMITTUTYAA U (daza




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

BBIHYXKJICHHBIX KOJicOaHUl. SIBIeHNE pe3oHaHca.
23. CnoxxeHrue rapMoHHUYeCKuX KoyieOanuid. ClokeHne rapMOHUYECKHX KOJICOAaHWW OHOM YacTOThI H
OJIHOTO HarpasyieHUsA. buenus.
24. CnoxxeHue rapMOHUYEeCKUX konebanuil. CioxkeHne B3auMHO-TIEPICHIUKYISIPHBIX KOIeOaHui.
25. DnekTpuueckue 3apsaabl. JJUCKpEeTHOCTD ANEKTPUUYECKUX 3apsA0B. 3aKOH COXPAaHEHHS 3apsi/iOB B

3aMKHYTOM cucteme. Toueunsie 3apsabl. Cuina B3aUMOJEHCTBUS TOYCUHBIX 3apsSA0B B BAKYyME U
BenlectBe. 3akoH Kynona. HanpsbkeHHOCTD anekTpudeckoro nous. ['padudeckoe nzodpaxeHue
ANIEKTpUYecKoro noss. [IpuHIMI cynepno3uuy 3JeKTPUUECKUX MOJICH.

26.Pabota cui anekrpocraruyeckoro nodist. [lorenmman sanekrpocraTiudeckoro nois. Lupkymsiaus
BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTATHUECKOTO 1oJ1s. [IoTeHIManbHbIM XapakTep 3J€KTPOCTaTHYECKOrO
noJisi. CBsI3b MEXy HaIlIPSHKEHHOCTBIO M MOTeHIMaoM. [I0TOK BEeKTOpa 3JIEKTPHUUECKOr0 CMEILIEHHUS.

27. Teopema OcTtporpajackoro-I'aycca Juist BEKTOpa 3JeKTpUIecKoro cMenienus. [lpumenenue
TEOPEMBI JUIsl pacyeTa MOJIEH.

28. IToCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cyniecTBOBaHUs. CTOpOHHUE
cuibl. [InoTHOCTH TOKA. 3akoH OMa B 1uddepeHnnanbHoi hopMe Kak cleACTBHE FIEKTPOHHOU TEOpUU
AIIEKTPONPOBOJIHOCTH METAJJIOB. Y IEJIbHAs TPOBOAMMOCTD M YAEIbHOE conpoTHBIeHUE. CONpOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl cHUjla U HalpsbkeHue. Bzaumocsa3b
HaIPSHKEHUS, JJIEKTPOABHIKYILECH CHIIBI U Pa3HOCTH ITIOTEHIIUAJIOB.

28. 3axon Oma B HHTETrpabHOU (hopMe I OJTHOPOJIHOTO U HEOTHOPOTHOTO YIACTKOB.
Pa3BerBiennsie 1enu u npasmia Kupxroga. Pabota 1 MOITHOCTH 3I€KTPHUECKOro TOKa. 3akoH Jxoyrs-
Jlenna.

29. MarnuTHOe nosie. Bektop MarHuTHON MHIYKIIMKU. MarHuTHas IPOHUIIAEMOCTh BelecTBa. BexTop
HaIPSKEHHOCTH MarHUTHOT'O MOJIsl. MarHWTHBI MOMEHT.

30. [IpuHIMD cynepno3uIIMK MarHUTHBIX noneil. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPSMOT0 IPOBOJIA, KPYrOBOTO TOKA U JUIMHHOTO
MIPSAMOJIMHEMHOTO IIPOBOJAHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIHHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH IMOJHOTO TOKA).

32. Cuna Amrniepa. 3akon Ammnepa. Crta Jlopenna. JIBuxeHune 3apsHKeHHBIX YaCTHUIL B MArHUTHOM
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oJIe.

33. MarnuTtHsIii motok. Teopema Octporpaackoro-I'aycca jst MarHuTHOTO 1MOJIs1. PabGoTa o
MIEPEMELICHUIO IPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

34. MaruuTHble MOMEHTBHI 3JIEKTPOHOB M aTOMOB. HamarunueHHOCTh. MaruuTHasi BOCIPUUMYHUBOCTD,
€€ CBSI3b C MarHUTHOW MPOHULIaeMOCThI0. Tunel MarueTukoB. [Ipupona aua- u napamarseTusma.

35. ®eppomarneTusm. MarautHeii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTUKOB.

36. SIBneHue 37eKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BeIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMK/A B MATrHUTHOM II0JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun geicTBus TpaHchopmaTopos.

38. DHeprus MarHUTHOTO 1oJisi. O0BbEMHas TNIOTHOCTh YHEPTUH.

39. Buxpesoe 31ekTprueckoe mose. Tok MpoBOIUMOCTH U TOK cMenieHus. O000IIeHIe TEOPEMBI O
HUPKYJSIUU BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETpATbHON (hopMe. DIEKTPOMArHuTHOE TTOJIE.

41. Tlonsarue BonHbl. KHEeMaTHKa BOTHOBBIX MPOIECCOB. BOMHBI MPOA0IbHBIE U MTONIEPEYHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoHOBOE ypaBHEHHeE.

42. Tlepenoc sHepruu BosnHOU. [ToTok BostHOBOM 3Heprun. Bekrop YmoBa. dusnueckue cieacTBus u3
ypaBHeHU MakcBeiuia.

43.

44,

45.

46.

47.

DNEeKTpOMarHUTHBIE BOJNHBL. Bo030yXJeHHe 3JIeKTpOMAarHUTHBIX BodH. Jluddepenuumanpaoe
ypaBHEHUE ISl SJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH. IlepeHoc sHeprumn
ANEKTPOMATHUTHOM BOTHOU. BekTop Ymosa-IlokinTrHra. [1IKkana 31eKTpOMarHuTHBIX BOJIH.

[llxkama »neKTpoMarHUTHBIX BOJH. (OCOOCHHOCTM ONTHYECKOro Jauamna3oHa. llokazarens
MPEJTOMIIEHUS CPEJIBI.

KorepentHsie BonHbl. MHTepdepeHuus cBeToBbIX BoNH. CioXKE€HHME WHTEHCHUBHOCTEH B Cilydae
HEKOT€PEHTHBIX U KOTEPEHTHBIX KOJICOAHU.

Onrtuueckast pa3HOCTh X0/1a. CBsI3b ONTHYECKON PA3HOCTH X0J1a IBYX BOJIH C Pa3HOCTHIO (a3 MEXIY
HUMHU. Y CIOBUSA MAKCUMyMa U MUHUMYyMa.

Cxema Onra ns HabmrogaeHust uaTepdepeHInU. BpemenHas u mpocTpaHCTBEHHAs! KOT€PEHTHOCTb.
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48. Untepdepennust B TOHKUX IieHKax. HaOmonenue xonerr Hpl0TOHA B OTPaKCHHOM U MPOXO/ISIIEM

CBCTC.

49. SBnenue mudpakuuu. Judpakuus Openens u @paynrodepa. punmun [oiirenca-Openens.
50. Iudpakuus Dpenenst Ha Kpyriiom oTrBepcTud. 3oHbl @penens. ['paduueckuil MeTol CIOXKEHUS

aMILIATY]T

51. udpakuus OPpaynrodepa Ha y3Koi mpsmonuHelHoOW wienu. JudpakunoHHas pemieTka Kak

COBOKYIMTHOCTb KOHCYHOI'O YHCJIa IIeNIeH.

IlepedyeHb TeopeTHYECKHX BOMPOCOB K 3K3aMeHYy (3 cemecTp)

1.

abrwn

10.
11.
12.

13.

TerutoBoe wusnmydeHue tena. 3akoH Credana-bonprimana. 3akoH cmemeHuss Buna. ['mmoresa
ITmanka.

®oto3ddext. 3akonsl CroneroBa. opmyna DHHIITEHHA.

®oronsl. JlaBnenue ceera. KopryckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesaue ¢potona Ha cBo6oHOM ekTpone. Dopmyrna Kommnrona.

BonHoBble cBolicTBa yacTull. JlnuHa BONHBI A€ bpoilnsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUrnoTessl ae bpoitns.

[Tpuniun HeompenenenHocTH. CooTHolleHne HeompenaeneHHoctell ['eitzenbepra. OcobeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOIM MEXaHUKE.

dusnyeckoe UCTOJIKOBaHME BOJIH A€ bpoiuns. BonHoBass @yHkuust u ee cBoiictBa. IlnoTHocTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHOBHas 3ajaya KBAHTOBOW MeEXaHHWKHM. HecTanmoHapHOe€ W CTalMOHApHOE YpaBHEHUE
IlIpénunrepa.

Yactuiia B OJHOMEpPHOM OECKOHEYHOW MPSMOYTOJBbHOM TOTCHIMAIbHON sMe. KBaHTOBaHUWE
sHeprun. CoOCTBeHHBIE ()YHKIIMU COCTOSIHUS YAaCTHIIBI.

[TpoxoskaeHne yacTUlIbl Yepe3 MOTeHIHaIbHbIN Oapbep. TyHHENbHbIN YPQEKT.

KBaHTOBBII rapMOHNYECKHUI OCLIMIIIATOP.

[naneraprass mozenp artoma. I[loctynater bopa. KBanToBanme sHeprum BOAOPOIONOAOO0HOM
CUCTEMBI.

Wznydyenune BomopoaononoOHex cucteM. CHeKkTpalbHble cepur aroma Bojopoaa. OO6oOmieHHas
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14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24,

25.
26.
27.

dbopmyna bansmepa.

CrexTpbsl MHOIO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

VpaBuenue Illpenunrepa mus aroma Boxopona. KeaHToBaHme momeHTa uMIiysbca. lIpaBuna
otbopa.

CnuH snexktpoHa. KBaHTOBbIE umcClia, ONUCHIBAIOIIME COCTOSIHUE 3JIEKTpoHAa B aToMe. KpaTHocTh
BBIPOKJEHUS SHEepreTuueckux ypoHeu. [Ipunnun [Taymnu.

[TpuHIMI ~ TOXIECTBEHHOCTH OJMHAKOBBIX YacTWL. bo3oHel u  ¢epmuonsl. KBaHTOBBIC
pacipeneneHus.

CB0OO1HBIE 71EKTPOHBI B MeTailie. DHeprust @epmu. 30HHAs TEOpUs TBEPIBIX TEJl.
DJEKTPOIPOBOAHOCTh METAJUIOB U IOJIYNPOBOJHUKOB. CBEPXIIPOBOJUMOCTD.

SBnenue panuoakTuBHOCTH. OCHOBHOM 3aKOH paauOaKTHUBHOro pacmaja. IlocTosiHHas pacnaja.
Ilepuon nomypacnaza.

CocraB 1 XapakTepuCTUKU aTOMHOTO sipa. KanenbHas Mmozens. Pazmep u cniul sapa.

Macca u 3Heprust CBSI3M aTOMHOIO sJpa. 3aBUCUMOCTb YAEIBHOM 3HEPIUsl CBSI3M OT MAacCOBOTO
yucia. O0osoueyHast MOJIeTb sapa.

SnepHble peakuu. DHEPrus peakluu. Peakuuy AeIeHus U CUHTE3a A1ep.

PannoaktuBHble psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3ilydeHus saep. JlimHa cBOOOAHOrO
npobera o.-4acTull.

Tpu Buza B-pacnaga. DuepreTudeckuii cnekTp B-uactuu. Heltpuno.

OcobenHoctu y-u3nydenus saep. [IpoxoxaeHne y-KBaHTOB Yepe3 BEIIeCTBO.

Knaccudukamnmst >neMmenTapHbiX 4acTHIl. JlenTtonsl. JIenToOHHBIN 3apsi.

Anponsl. bapnonHslii 3apsn. KBapkoBas MoJenb agpoHOB.

IIpuMepHbIi NepeyeHb NPAKTHYECKHUX 3aIaHUI 115 IK3aMeHa (2 cemecTp)

§= 61 +3t+2

3anaua 1. /[BuxeHue Tena Maccoi 2 KT 3aJJaHO YPaBHEHHUEM: , TJIE yTh BBIPAXXEH B
MeTpax, BpeMs - B ceKyHJ1ax. HailTu 3aBUCUMOCTb YCKOPEHHS OT BpeMEHH. BhIuucinTh
PaBHOJICHCTBYIOIIYIO CUJTY, IEUCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOU CEKYH/IbI, U CPEIHIOIO CHITY 3a 3TOT
MIPOMEKYTOK BPEMEHHU.
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3amaua 2. Touka asmwketcs B iockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u m300pazuth ee rpaduuecku; 2) BeKTOp ckopoctH V; 3)
YCKOpPEHUsI & B 3aBHCUMOCTH OT BpeMEHH; 4)MOMEHT BpeMeHHU 1y, B KOTOPBI BEKTOp YCKOpPCHUs a
COCTABIISIET YTOJ T/4 C BEKTOPOM CKOPOCTH V.

3agaua 3. OgHOpoaHBIN cTepkeHb MIMHOM {=1 M Mo)eT cBOOOJHO BpallaThbCs BOKPYT FOPU30HTAIBHOM
ocH, TIPOXOASAIICH Yepe3 OJMH M3 €ro KOHIIOB. B apyroil xoHen ymapsier myist Maccod M=7 r, JeTsmast
NEPIEHANKYIISIPHO CTEP)KHIO U €r0 OCH BpaIlIeHUs, U 3acTpeBaeT B HeM. Onpenenuts maccy M crepikHs,
€CIIi B pe3yJibTaTe MONaJaHus Myaud OH OTKJIOHUJICS Ha Yroj 0=60°. TIpHHATb CKOPOCTH nynu V=360 m/c.
Cunrare M»m.

AN AR AR AR A

3agaua 4. [lap maccoit m; = 5 Kr JaBHWXeTcs co ckopocThio Vi = | M/c M crankuBaercs ¢
MOKOSIIIMMCS IIapoM Maccoit My = 2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocie yaapa. Y gap cuuTarhb
a0COIOTHO YIIPYTUM, NPSMBIM, LIEHTPAIbHBIM.

3anaua 5. 3a npomexxyTok Bpemenu 1=10 C yactuia npouuta 3/4 okpyxHocTH paarnycoM R=160 cm.
Haiiti: 1) cpennioro ckopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHHﬂ|<v>|; 3)
MOJIyTh CPEIHErO BEKTOPA MOJTHOTO YCKOPEHHMs | <a>|, ecim gacTuia QBHTAnach M3 COCTOSIHHS MOKOS C
IIOCTOSIHHBIM TaHI'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHYECKH CXalld, a 3aTeM W300apUYEeCKH PACHIUPUIH [0
nepBoHavYasibHOTO0 00bema. M3BectHo, urto P1=550 klla, V1=9- 10°M2, a CpeIHAs KBaJApaTH4Hasi CKOPOCTh
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JBIDKEHUSI MOJIEKYJT B KOHEYHOM COCTOSIHUM paBHa 720m/c. Ha CKOJIBKO M3MEHHUTHCS KOHEUHas! CPeaHss
KUHETHYECKasi HEPrusi ero MOJIEKYJl OTHOCHUTEJIbHO HayainbHOW. I[lpenctaButh rpaduku ONHMCaHHBIX
nporeccoB B koopauHatax V-T.

3agauya 7. A30T HaXOIUTCS B 3aKPBITOM cocyae o0beMoM 3 1 mipu Temreparype 27°C u naBieHuu 3 aTw.
[Tocne HarpeBaHus 1aBJI€HUE B COCYy/IE€ MOBBICHIIOCH 110 25 atM. Onpenenuts: 1) Temmneparypy azora mnocie
HarpeBaHus; 2) KOJUYECTBO Telia, COOOLIEHHOTO a30Ty.

3apaua 8. Haiitu usmenenue AS sHTponuM Npu MpeBpalleHuu Jibaa (1= —20°C) maccoit m=10 r B nap
(t,=100°C).

3apaua 9. B Tpex BepuimHax KBajpaTta co cTOpoHOM a=40 cM HaxOMASTCs OAMHAKOBBIE MOJIOKUTEIbHBIE
3apanel o 6,4 HKn kaxnaeiii. HailTu HanpspKeHHOCTh M MOTEHIMAN SJIEKTPUYECKOTO MOJsl B YETBEPTOU
BepiinHe. PaccunTarh pa3HOCTh MOTEHIIUAIOB MEXKTY IIEHTPOM KBajJpaTa U Y€TBEPTOUN BEPIIUHON

3amaua 10. OnpenenuTs CHITY TOKa, TEKYIIEro uepes aneMenT &, ecin £,=1 B, & =2 B, & =3 B, r;=1 Om,

r,=0,5 OmMm, rs=1/3 Om, R4=1 Om, Rs=1/3 Om.

3angaua 11. beckoHEYHO ATMHHBIN TPOBOJHUK U30THYT TaK, KaK 3TO U300pakeHO Ha pucyHKe. OnpenenuTh
MarHuTHYI HHAyKnuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymmuM 1O MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3apauya 12. Kpyrooii Butok paamycom R=15,0 cM pacmosio)keH OTHOCHUTEIHLHO OCCKOHEYHO JIMHHOTO
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IIPOBOJIA TaK, YTO €ro INIOCKOCTb IapalijiesibHa MpoBoAy. Ilepnenaukyisp, BOCCTaHOBIEHHBIN Ha MPOBOJ
U3 LIEHTPA BUTKA, SBIISIETCS HOPMAJIbIO K IIOCKOCTH BUTKa. Cuiia Toka B mpoBoze 11=5A, cuia Toka B BUTKe
Toku l,=1A. Paccrosiuue ot 1eHTpa BUTKa 10 npoBojaa d=20 cMm. Onpepenute MarHUTHYIO WHAYKIUIO B
LIEHTPE BUTKA

3apava 13. Ha paccrosHum a = 1 M OT JUIMHHOTO TIPSAMOTO MPOBOJIA C TOKOM | = 1KA HaxoauTCs KOJBIIO
paguycom I = 1 cm. Koibio pacrnonokeHo Tak, YTO MAarHUTHBIA TIOTOK, MPOHU3BIBAIOIIMKA €ro,
MakcuMaieH. OmnpenenuTe, Kakod 3apsj MpPOTEYeT MO KOJbIy MPH BBIKIIOYEHWH TOKAa B MPOBOJE.
Comnpotusnenue koibia R =10 Om.

3agaua 14. Xentelil cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u A,=589,59HM,
nazaeT Ha AU(paKkIUOHHYIO pemeTKy, uMmermyro 7500 mrpuxos/cM. OnpenenuTh:

1. HaubGonpmmii mops10k MaKCUMyMa i 3TOTO CBETA;
2. YrioByto nucnepcuio 1uppakiMOHHON peleTKy;
3. IlupuHy pemeTku, HeOOXOJUMYIO JUIs pa3pelieHns ITUX JIBYX JIMHUI.

3agaua 15.Yrox o Mex/Iy IIOCKOCTAMH MPOITYCKAHMs MONSPH3aTopa i aHam3atopa pasen 45°. Bo

CKOJIBKO pa3 YMCHBIIHUTCA NHTCHCUBHOCTDb CBCTA, BBIXOAAIICTO U3 aHAJIM3aTOpa, €CJIIM YTOJI YBEIUYNUTE OO
0
60°?

3agaua 16. Beimykias nuH3a paguyca paBHOTO 16 ¢M compukacaeTcs co CTeKISSHHOM mnacTuHon. KoHTakT
JIMH3bI ¥ TUIACTUHBI uaeanbHbli. [[nmruHa BoaHbl cBeta S00HM. [1oaydnuTs BeIpakeHus I panycoB
CBETJIBIX U TEMHBIX KOJIEIl U HANTH PaJnycC MATOTO CBETJIOrO KOJbIIA.

[IpumepHbIi NepeyeHb MPAKTHYECKUX 3aIaHUI /151 IK3aMeHa (3 cemecTp)

3agaya 1. MakcuMyM CHEKTpajabHOW IJIOTHOCTU YHEPreTUUECKOM cBeTUMOCTH COJIHIA MPUXOJUTCS Ha
JunHYy BoJHbI 0,48MKM. Cunrast, yto CollHIe U3IydaeT KaKk YEPHOE TEIIO, ONPEIEIUTE:
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1. Temmneparypy ero noBepXHOCTH;
2. MoOmHOCTB, U3JIy4aeMyI0 €ro MOBEPXHOCTHIO.

3agaua 2. [Ipu HEKOTOPOW 3aJCpPXKUBAIONICH PA3HOCTH TOTEHIUAIOB (POTOTOK C IOBEPXHOCTH JIUTHS,
OCBEILIAaEMOT0 AJIEKTPOMArHUTHBIM HM3JIy4eHHEM C JIMHOM BOJIHBI Ag , Mpekpamiaercs. V3MeHuB UMHY
BOJIHBI U3NyyeHUs B 1,5 pa3a, yCTaHOBWIIM, YTO JUIs MpekpaiieHus GoToToKa HeoOXOIUMO YBEITUYHTH
3aJIep>KMBAIOIIYI0 Pa3HOCTh MOTEHIMANOB B 2 pa3za. Pabora BbIXOAa 3JEKTPOHOB C MOBEPXHOCTU JIUTHUA
Agix=2,39 5B. Beruncnure Aq.

3anpava 3. Kakas yacTh Ha4aJIbHOTO KOJIMYECTBA aTOMOB PACIIaIaeTCs 3a OJIMH I'0Jl B PaJMOAKTHBHOM
228 3
uzororne Th*™ . Ilepuos monypacmaga T=7*10° ner.

3anaua 4. ®oroH ¢ sHeprueit £=3,02M»3B B mosie TSHKENOro sapa IPeBpaTUIICS B Mapy IEKTPOH-
no3uTpoH. [IpuHuMas, 4TO KUHETUYECKasi SJHEPTHsl AJIEKTPOHA U IMO3UTPOHA OJMHAKOBA, OIPEICIIUTE
KMHETUYECKYIO SHEPTUI0 KaKJJOW YaCTULIBI.

3agaua 5. Onpenenure CyTOYHBINA Pacxo/1 YHUCTOTO ypaHa 92U235 ATOMHOM 3JIEKTPOCTaHIIEH MOIITHOCTHIO
2
300MBT, ecniut ipu neneHuu goU %34 OJIUH aKT jaeneHus Boiaensiercs 200M»aB suepruu.

3agaua 6. BerumciuTh NOCTOSHHYIO Punbepra, eciii M3BeCTHO, UTO st MOHOB He” pasHOCTh JMH BoH
MEXXy TOJIOBHBIMU JIMHUSAMU cepuu banbmepa u Jlaiimana AA=133,7aMm.

3agaya 7a. HaiiTu pa3HOCTb DHEPIUHU CBA3U on' u 1p1 B /Ipe sBM.




0) I[lopsaoxk mnpoBedeHHs] MPOMEXKYTOYHOH AaTTeCTAlMH, TMOKA3aTeJld M KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH ¥ BIIAJICHU, POBOIUTCS B (hopMe
sK3aMeHa (2, 3 cemecTp) .

JK3aMeH — YCTHBIM, Kiaccuueckuii. B kaxaom Owmiere 2 TeopeTHYecKuX Borpoca u |
3anada. s nomyueHus ouneHku «OTIMYHO» WM «XOpOIIO» 005A3aTeIbHO INPABUIBHOE
pellIeHue 3a1a4u.

Kpurepun BbicTaB/IeHUsI IK3aMeHALIMOHHOM OLICHKH:

— Ha OULCHKY «OTJHYHO» — OOy4arolMHCs JOJDKEH I10Ka3aTh BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIyOOKOe 3HaHHE
y4eOHOro marepuasua, CBOOOJHO BBIOJHATH NMPAKTHUECKUE 3aJaHUs, CBOOOJHO ONEpUPOBAThH
3HAHUSIMH, YMEHUSIMH, IPUMEHITh UX B CUTYalUSX MOBBIIIEHHOW CIIOXKHOCTH; OOydYaromuics
JIOJDKEH o0JsiafjaTh 3HAHUSIMM HE TOJbKO Ha YPOBHE BOCIPOU3BEIEHHS M OOBACHEHUS
uHpOpPMAalLIMK, HO U WHTEJUICKTYaJIbHBIMH HAaBBIKAMH PELICHUS MPOOJeM M 3a7ay, HaAXOXKIACHUS
YHUKAJIbHBIX OTBETOB K MpoOJieMaM, OLICHKH U BbIHECEHUSI KPUTUYECKHUX CY)KICHMIA;

— Ha OLEHKY «Xopomo» — oOydawoluics [IOJDKEH II0Ka3aTh CPEIHUH YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHblE OMIMOKM, HETOYHOCTH, 3aTPYJHEHHS IpU AHAJIUTHUYECKUX OIlepanusx,
IIEPEHOCE 3HAaHUI U YMEHHUI Ha HOBbIE, HECTAHAAPTHBIEC CUTYaLUU;

— Ha OLIEHKY «yA0BJETBOPHMTEJIbHO» — CTYJEHT JIOJDKEH ITO0Ka3aTh MOPOrOBbIA YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLMH, TO €cThb OH [JO/DKeH MMETh 3HaHHWS Ha YpPOBHE
BOCIPOM3BEICHUS U O00BCHEHUSI UHPOPMALIUH, NHTEIJIEKTyaJIbHbIE HABBIKU PELICHUS IPOCTHIX
3ajlay; B XOJl€ KOHTPOJBbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKM, MPOSBISIETCS OTCYTCTBUE
OTIENbHBIX 3HAHWM, YMEHMH, HaBBIKOB, OOYYAIOLIUICS UCHBITHIBAET 3HAUUTENIbHbIE
3aTpYyJHEHMS IPU ONIEPUPOBAHUU 3HAHUSAMHU M YMEHHMSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaLIUU.
— Ha OLICHKY «HEeY/10BJIeTBOPUTEIbHO» — PE3YJIbTAaT O0yYCHHS HE TOCTUTHYT, KOMIETCHIIUN HE
cOpMHpOBaHbI, CTYJAEHT HE MOXET II0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHHUS U
00BsicHeHUsT HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEIJICKTYAIbHBIC HABBIKH PEIICHHS MTPOCTHIX
3az1ad.

3a4ér ¢ oneHkol o0yyaronyecs Noay4yaroT B pe3ybTaTe BBIIIOJIHEHNS BCEX BUJOB pador,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3Yy4YeHHs IUCLUIUIMHBL. Bce BHIbl paboT OLIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COTJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJe JUIsl JaHHOro ceMecTpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEyCMOTPEHHBIX B 3 CEMECTpe WJIM MpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBoUTCS B hopMe cobeceoBaHMsl IO BOIPOCaM U 33JJaHUSM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPaKTUYECKMX 3aJIaHUM K 3a4ETY C OLICHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THON OLICHKH:

— Ha OIEHKY «OTJHYHO» — pE3YIbTUPYIOMHNN PEUTHHT O0OydYaromerocs JIOJIKEH
coctaBiATh 85 — 100% oT MakcuManbHOM cyMMbl OauioB 3a cemecTp. OOyuwarommuiics
MOKA3bIBA€T  BBICOKMH  YpOBEHb  C(OPMHPOBAHHOCTH  KOMIETEHIIMH, BCECTOpOHHEE,
cucTeMaTHyeckoe M TIIyOOKoe 3HaHMEe Yy4yeOHOro MaTepuasa, CBOOOJHO  BBIINOJHSET
MPAKTUYECKHUE 3aJlaHus, CBOOOHO ONEpUPYET 3HAHUSAMHU, YMEHUSMHU, HaBBIKAMHM NPUMEHEHUS
UX B CUTYyallUsIX MOBBIIIEHHOH CII0)KHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PE3yIbTUPYIOUINI peUTHHT 00y4arouIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMalIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS IpH aHAJIUTHYECKUX
orepanusx, NepeHoce 3HaHU 1 YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaLINU;

— Ha OLEHKY «YIOBJETBOPHUTEJIbHO» — PE3yJbTUPYIOIIUN PEHTHHT 00ydaromerocs
JoJiKeH cocTaBisATh 50 — 69% oT MakcuManbHOM cymMMbl 0amuioB 3a cemecTp. CTyAEHT J0JKEH



10Ka3aTh MOPOTOBBI ypOBEHb CPOPMUPOBAHHOCTH KOMIETEHIMH, TO €CTh OH JIOJDKEH MMETh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUS MH(POPMALMHU, HHTEIUIEKTYaJIbHbIE HABBIKU
pemieHuss MPOCTBIX 3a7ad; B XOJA€ KOHTPOJBHBIX MEPOIPHUITUN JOIYCKAIOTCS OIIMOKH,
IPOSIBIISIETCS] OTCYTCTBHE OT/EJbHBIX 3HAHUH, YMEHMH, HABBIKOB, OOY4YaIOUIMNCS MCIIBITHIBAET
3HAUUTENbHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHUAMU M YMEHUSIMU IIPU UX NEPEHOCE Ha
HOBBIC CUTYallUH.

— Ha OLEHKY «HEYAOBJETBOPUTEIBLHO» — pPE3YIbTUPYIOUIMHA pPEHTHHT O00Yy4arouerocs
cocraBiisgeT MeHee 50% OT MakCHUMaJbHON CyMMBbI OAJUIOB 3a CEMECTpP pe3yJbTaT O0ydeHHs He
JOCTUTHYT, KOMIIETEHIIMA HE COPMHUPOBAHBI, CTYACHT HE MOXKET IMOKa3aTh 3HAHUS HA ypOBHE
BOCIIPOU3BECHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET I10Ka3aTh UHTEIEKTyaIbHbIC HABBIKU
pelIeHus IPOCTHIX 3aau.



