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! I/IIO Mesun

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI (MO JIST)

DPU3UKA

Hanpagnenue noaroToBku (CnenuanbHOCTh)
15.03.02 TexHonoruueckue MalIuHbI 1 000pyI0BaHHE

HampasiieHHOCTS (Ipoduiis/crenyani3ars) mporpaMmMsl
KommproTepHoe Mo/1eTHpOBaHHE ¥ IPOSKTHPOBAHNE B MAITHHOCTPOSHUH

VYposeHs Briciiero o6pazoBanus - GaxanaBpuar

®opma 00yueHus
OuYHast

>

Wnctutyt/ pakynprer  MHCTUTYT eCTECTBOZHAHUS U CTAHIAPTH3ALMH

Kagenpa Ouzuku
Kypc 1,2
Cemectp 12,3

Maruutoropcek
2022 rox



Pa6ouast mporpamMma cocTaBieHa Ha ocuose ®I'OC BO - Gakanaspuar 110 HaIPaBJICHUIO

noarorosku 15.03.02 TexHOJIOrMUeCKHEe MAIIMHBL 1 oGopyoBanue (IpHKas MuHoOpHayKH
Poccuu ot 09.08.2021 . Ne 728)

PaGouasi TporpamMma paccMoTpeHa 1 on06peHa Ha 3ace/laHuH kadeaps PU3UKU
01.02.2022, mpoTokoin N 4
3aB. kaheapou —___M.B. Apkynuc

_

Pabouast nporpamma o100pena METOIMUECKON KOMHUCCHEH NEuC
14.02.2022 r. mpoToKo1 Ne 6

000pynOBaHHUS

. IIpencenareib
CoriacoBaHo:
3ag. kapepoit [[poeKTHpOoBAHUA A SKCIUTyaTaliy METAILTY PriHIeCKuX MaIlUH 1
A.I'. KopuyHOB
PaGouas nmporpaMma cocTanicHa: / )
CT. IIpenoiaBareb kade/pbl PU3MKH, W.B. PrickyxKuHa

PeleH3eHT: f
3aB. kadeapoit BTull, 1-p TEXH. HayK € 0.C. JloryHoBa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IesnssMu oCBOEHUS JUCHMIUIMHBI «()U3HMKa» SBIAIOTCS: OBIaJeHUE 0a30BbIMU 3HAHUSAMU
OCHOBHBIX (PU3MUYECKMX 3aKOHOB M METOJOB KIIACCHUYECKOW W COBPEMEHHOH (HU3UKM IS
TEOPETUYECKOI0 M SKCIIEPUMEHTAILHOIO UCCIIEI0BaHUs U PELIeHUs 3ajjay, BOSHUKAIOLUUX IIpU
JanpHeimemM o0y4eHHH U B TOCTeIyIOeH TpopecCnoHaIbHON NesITeIbHOCTH.

OTH 1eNT JOCTUTAIOTCS B X0J1€ BBIMOJIHEHUS CIICAYIOUIMX 3a1au:

— 03HAKOMJICHHE CTYJCHTOB C COBPEMEHHOM (PU3HUECKON KapTUHOM MUPA, C OCHOBHBIMHU
KOHLIETIUSAMH, MOJAEISIMH, TEOPUSIMH, OIMCHIBAIOIIMMY OBEJCHHE OOBEKTOB B MUKPO-, MaKpO-
U METraMHpE;

— [IPUOOpPETEHNE HaBBIKOB AKCIIEPUMEHTAIBHOTO UCCIIEI0BaHMs (PU3UYECKHX ITPOLIECCOB,
OCBOCHHE METO/IOB MOJTYYEHHUSI U 00paOOTKH SIMIIUPHUECKON HH(pOpMaIny;

— M3Y4YEHHE TEOPETHYECKUX METOJOB aHaiu3a (U3NYECKUX SIBICHHUH, pPacyeTHBIX
IpoIelyp ¥ AITOPUTMOB, HanOoJIee MUPOKO MPUMEHSIEMBIX B (DU3HKE;

— OCBOEHME METOJI0B IIOJIY4YEHHUs U 00pabOTKH SMIMPUUECKON HHpOpMaLuy;

— ¢opMHpOBaHHE Yy CTYACHTOB €CTECTBEHHOHAyYHOTO MHUPOBO33PEHUS, KYJIbTYPHI
MBILICHHS], Pa3BUTHE CHOCOOHOCTH K OOOOILEHHIO, TOCTAHOBKE 3a/laud U BBIOOPY IyTel ee
pelIeHus.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucnummaa Ousnka BXOJUT B 00s3aTENIbYIO YacTh Y4eOHOTO I1aHa 00pa30BaTEIIbLHOMN
MPOTPaMMBIL.

I[JI?I HN3YUCHUA JUCHUITIIMHBI H€O6XOI[I/IMBI 3HAHUA (yMeHI/Iﬂ, BJIaIICHI/ISI),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuumnnuna  «®Dusmka» BXOOIUT B 0a30BYH0O 4YacTh  MaTeMaTH4YeCcKOro U
€CTECTBEHHOHAYYHOT0 IIMKJIa JUCIIUILIMH 00pa30BaTEeIbHOTO CTaHAapTa OakaiaBpuara.

Jlng  w3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHUA  (YMEHUS,  BIAJCHHUS),
chopMuUpOBaHHBIE B pe3yJbTaTe M3yUYEHUs CIEAYIOIINX pPa3/ieIOB MaTEMATHUKH, MOJYyYEHHBIX B
oOmieoOpazoBarenbHOi  mikone:  auddepeHanbHOe W HHTETPaJbHOE  MCUYHUCIICHUE,
muddepeHIManbHble ypaBHEHNS, BEKTOPHBIN aHanu3. M3 mKoapHOro Kypca XUMUU HEOOXOAMMO
3HAHUE CIEIYIOUIUX Pa3/IeNoB: MEPUOINYECKAsl CUCTEMa 3JIEMEHTOB U €€ CTPYKTypa, CTPOCHHUE
aTOMa, JIEKTPOHHBIE U AJIEKTPOHHO-Tpaduieckre GopMyJibl JIIEMEHTOB.

3HaHus (YMEHMs], BIAJCHUS), TOJYYEHHbIE P U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOIUMBI JUIsl U3yUeHUS IUCHUILTNH/TIPAKTHK:

HauepraTenbHas reoMeTpus U KOMIbIOTEpHast Tpaduka

Xumus

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

TeopeTnueckas MexaHuka

MammHOCTpOUTENbHbIE MaTepUAIIbI

MexaHuKa XHUIKOCTH U rasa

CornpoTHBieHNE MaTEPUATIOB

Teopust ManIvH U MEXaHU3MOB

Jeranu mamH

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrate OCBOEHMS AUCHUIUIUHBI (MOAyis) «®Pu3uka» OOyJaromUiCs TOKEH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:



Kon nanukaTopa NHnukaTop MOCTHKEHUS KOMIIETCHITUN

OIIK-1 CnocobeH NpUMEHATh €CTECTBEHHOHAYYHBIE W OOLICHMHXCHEPHBIC 3HAHUS, METOJBI
MaTeMaTHYECKOro aHaJIM3a U MOJIETIMPOBAHUS B IPO(EeCCHOHAIBHOM €A TEIbHOCTH;

OIIK-1.1 Pemaer cranpgaptHbie TNpodecCHOHANBHBIC 3aJadyd ¢ MPUMEHEHHUEM
0OIIEHHKEHEPHBIX 3HAHUI
OIIK-1.2 [Ipumensier MeTOJbl MOJACIHMPOBAHUS W MATEMaTHYECKOrOo aHaiau3a JJis

pelIeHHMs 3aa4 B Ipo(heCCUOHAILHOM IeSITCIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas TpyA0EMKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 310 akaz. yacos:
—aynuropnas — 300 akaj. 9acos;

— BHeaynutopHas — 10 akaj. yacos;

— caMocTosTenbHast padbora — 158,6 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTrrecTaluu - 3K3aMCH, 3a4€T

AynutopHast ) =
. | xomrakTHas pagora E E dopma TeKyIIero
Pasnen/ Tema 3 (B axaj. sacax) £ Brn . KOHTPOIA Kon
N — : S O | CAMOCTOATENLHOM | YCHEBACMOCTH M | L o0 oo o
@) g £ paboThI TIPOMEKYTOUHOM
Tex. nab. | MpaKT. z S aTTecTalyy
3aH. | 3aH. | QO &
1. MexaHuka
ITpopaboTka
JIEKLIU, U3yYEHHE
TEOPETUYECKOTO
Mmarepuana,
HOJrOTOBKA K c/laya TOMAITHUX
11 Kunemaruka BBINOJIHEHUIO U 3a1a4; OINK-1.1
HOCTYNATENbHOTO u 6 2 8 7 00paboTka KOJUIOKBUYMBI; OTIK- 1' 2’
BPAIIaTeIbHOTO IBIKESHUS Pe3yNbTaToB KOHTPOJIbHAS
11a00paTOPHBIX pabora
pabor, perieHue
UHANBUAYAJIbHBIX
KOHTPOJIbHBIX
3amadq
1
ITpopaboTka
JIEKLIUH, U3y4YeHUe
TEOPETHYECKOTO
Mmarepuana, 3ammra
HOJrOTOBKA K 71ab0paTOPHBIX
1.2 JuHaMuka BBITIOJTHEHUIO U pabot; cnaya OMK-1.1
MOCTYNATENbHOTO u 8 8 4 7 obpabdoTka JIOMAIIHUX 33/1a4; Ol'[K-ll 2’
BPAIIaTeIbHOTO IBIKCHUS pe3yNIBTaTOB KOJUTOKBHYMBI;
n1abopaTopHBIX KOHTPOJIbHAS
pabort, perieHue pabota
WHANBUAYAJIbHBIX
KOHTPOJIBHBIX
3a1a4y




IIpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,
MOJTOTOBKA K
BBITIOJTHEHUIO U

3amura
1a00paTOPHBIX
pabort; cnaua

1.3 3axomst coxpanemus 8 4 6 4 10 obOpaboTka JIOMAIIHUX 337a4; OIK-1.1,
MEXaHHKe p ’ OIlK-1.2
Pe3yJIbTaToB KOJUIOKBHYMBI;
1ab0PaTOPHBIX KOHTPOJIbHAs
pabor, perieHue pabora
VHIUBHUIYaIbHBIX
KOHTPOJIBHBIX
3ajaq
IIpopaboTka
pop 3amura
JIEKLIUH, H3ydeHne
11a00paTOPHBIX
TEOPETHYECKOTO aGoT; Craua
1.4 MexaHudeckue MaTepuana, P i OIIK-1.1,
6 8 6 10 JIOMAIITHUX 3a7a4;
KOJICOAHUS U BOJTHBI pelicHue OIlK-1.2
KOJUTOKBUYMBI,
WHUBUAYaTbHBIX
KOHTPOJIbHAS
KOHTPOJIBHBIX
pabora
3aa4
ITpopaboTka
JIEKIUH, H3y4CHHE
» 13y c/1a4ya JJOMaIHuX
TEOPETHYECKOTO sanat:
1.5 OcHOBBI PENATUBHCTCKOM MaTepuania, ’ OIIK-1.1,
4 4 10 KOJJIOKBHYMBI,
MEXaHHUKH pelicHue OIlK-1.2
KOHTPOJIbHAs
WHUBUAYaTbHBIX
pabora
KOHTPOJIBHBIX
3aa4
HWroro no pazaeny 28 24 26 44
2. Monekynsipuas ¢usnka Hu
TEPMOANHAMHKA
ITpopaboTka
JIEKLUH, H3ydeHne
TEOPETHYECKOTO
Mmarepuana, 3amura
MIOJTOTOBKA K 71ab0paTOPHBIX
2.1 Crarucruyeckas ¢u3uka A PaTop
BBINOJIHEHUIO U pabort; cnaua
u OIIK-1.1,
4 4 4 14,2 00paboTka JIOMAIITHUX 3a7a4;
MOJIEKYJIIPHO-KMHETHYECKast OIlK-1.2
TeODHA pe3yJIbTaTOB KOJUTOKBUYMBI,
p 1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
MHIUBHIYaTbHBIX
KOHTPOJIbHBIX
3agaq
ITpopabotka
JIEKLUHA, H3yueHre
TEOPETHYECKOTO
Mmarepuana, 3anmra
MOJTOTOBKA K 71a00paTOPHBIX
BBITIOJTHEHUIO U pabot; cnaya
OIIK-1.1,
2.2 TepMoiuHaMHUKa 4 8 6 10 ob6paboTka JIOMAaITHUX 33]1a4; OIK-1.2
pe3ynbTaToB KOJIJIOKBUYMBI, '
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3amaq
Wroro no pazneny 8 12 10 24,2
Hrtoro 3a cemectp 36 36 36 68,2 9K3aMeH




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

IIpopaboTka
pop 3ammra
JIEKLIUH, H3ydeHne
1a00PaTOPHBIX
TEOPETUYECKOTO aGoT: cnaa
3.1 DIEeKTPOCTATHIECKOE MaTepHana, P ’ OIlK-1.1,
4 JIOMAIITHUX 337134,
I0JIE B BaKyyMe pelieHne OIIK-1.2
KOJUTOKBHYMBI;
MHIUBHAYaIbHBIX
KOHTPOJIbHAS
KOHTPOJIBHBIX
pabota
3amaq
IIpopaboTka
pop 3ammra
JIEKLIUH, H3ydeHne
1a00PaTOPHBIX
TEOPETUYECKOTO aGoT: cnaa
3.2 DNEeKTPOCTATUIECKOE MaTepHana, P ’ OIlK-1.1,
10 JIOMAIITHUX 337134,
TI0JI€ B BEILIECTBE peleHue OIIK-1.2
KOJUTOKBHYMBI;
MHIUBHAYaIbHBIX
KOHTPOJIbHAS
KOHTPOJIbHBIX
pabora
3amaq
IIpopaboTka
JICKIUH, U3yueHue
TEOPETHYECKOTO
MaTepHaia, 3amura
MIOJTOTOBKA K 71ab0PaTOPHBIX
N BBINOJIHEHUIO U a0oT; cnaya
3.3 Hocrosmmbiii 10 00paboTKa aoﬂamﬂ;lxianaq' OlIK-1.1,
3IEKTPUICCKUI TOK p ’ OIlK-1.2
pe3yJIbTaTOB KOJUTOKBUYMBI,
11a00paTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuana, 3amura
MIOJrOTOBKA K 71ab0PaTOPHBIX
BBINOJIHEHUIO U a0o0T; coava
3.4 MaruutHoe T1I0I€ B P » L OIIK-1.1,
3 00paboTka JIOMAITHUX 3a7a4;
BaKyyMe U B BEII[ECTBE OIlK-1.2
pe3yJIbTaTOB KOJUTOKBUYMBI,
1ab0paTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
WHIUBHIYaTbHBIX
KOHTPOJIBHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
MOJrOTOBKA K 1ab0paTOPHBIX
BBIMOJIHEHUIO U aboT; coavua
3.5 DNeKTpOMarHuTHas P » O OIlK-1.1,
. 6 ob6paboTka JNIOMAIIHUX 3a]1a4,
uHAyKnus. [lepeMeHHbIi TOK. OIIK-1.2
pe3ynbTaToB KOJUIOKBUYMBI;
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX

3a7a4




IIpopaboTka
JICKLUH, U3yueHHe

caadya JOMalIrHUuX

TEOPETHYECKOTO
3.6 Enunoe 3a/1a4;
MaTepHana, OIIK-1.1,
3JIEKTPOMArHUTHOE ToJie. 2 4 10 KOJJIOKBHYMBI,
pelieHue OIlK-1.2
VYpaBHeHus MakcBeia KOHTPOJIbHAs
VHIUBHUIYaIbHBIX
pabora
KOHTPOJIBHBIX
3ajaq
HUroro no pasaeny 22 20 26 43
4. BonHOoBast onTHKA
IIpopaboTka
JIEKIUH, U3ydeHHE
LA, H3YH cliaya IOMAITHUX
TEOPETHYECKOTO sanat:
41 OneKkTpoMarHuTHbIE MaTepHana, ’ OIIK-1.1,
2 10,3 KOJIJIOKBHYMBI;
BOJTHBI pelicHue OIlK-1.2
KOHTPOJIbHAS
WHUBUAYaJIbHBIX
pabora
KOHTPOJIBHBIX
3amaq
IIpopaboTka
JICKIUH, U3ydeHne
TEOPETHYECKOTO
Mmarepuana, 3amura
MIOJTOTOBKA K 71ab0PaTOPHBIX
BBINOJIHEHUIO U a0oT; cnaya
4.2 Wnrepdepens 4 6 4 8 00paboTka oﬂamﬂ;lxianaq' OIK-1.1,
CBETOBBIX BOJH p a ’ OIIK-1.2
pe3yIbTaTOB KOJUTOKBUYMBI,
71ab0PaTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
MHIUBHIYaJIbHBIX
KOHTPOJIbHBIX
3amadq
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuana, 3amura
MIOJTOTOBKA K 71ab0PaTOPHBIX
BBINOJIHEHUIO U a0o0T; cnavya
43 Jluppaxuus  cBETOBLIX 4 4 2 8 06paboTka oi)/[amH;IxI;a au; OIK-1.1,
BOJIH p a AaT; OIlK-1.2
pe3yJIbTaTOB KOJUTOKBUYMBI,
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
WHIVBHIYaTbHBIX
KOHTPOJIbHBIX
3agaq
ITpopabotka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
MOJrOTOBKA K 1ab0paTOPHBIX
BBIMOJIHEHUIO U pabort; cnaua
OIIK-1.1,
4.4 Tonspu3arys cBeta 2 4 2 5 ob6paboTka JIOMalIHUX 3a7ad4; OIK-1.2
pe3yNIbTaToB KOJIJIOKBUYMBI, '
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3agaq
Wroro no pazneny 12 14 8 31,3
Hrtoro 3a cemectp 34 34 34 74,3 9K3aMeH




5. KBanToBasi, aToMHas U siepHas
¢dusuka

IIpopaboTka
JIEKIUH, U3ydeHHE
TEOPETUIECKOTO
Mmarepuana, 3amura
MOJATOTOBKA K 11ab0paTOPHBIX
BBIIOJIHEHHIO U pabot; cnaya
OIIK-1.1,
5.1 KBaHToBas onruka 6 8 4 2 00paboTka OMAIIHUX 3a/1a4; OIK-1.2
Pe3yNIbTaTOB KOJUTOKBHYMBI; '
11a00paTOPHBIX KOHTPOJIbHAS
pabort, pelieHue pabota
WH/IMBUAYAIbHBIX
KOHTPOJIbHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3yueHne
TEOPETUIECKOTO
MaTepHaia, 3amuTa
MOJATOTOBKA K 1ab0paTOPHBIX
. BBITTOJTHEHHIO U aboT; caaua
9.2 OcHOBEH  KBAaHTOBOH 10 10 4 3 06paboTKa aoﬂamﬂ;lxianaq' OlIK-1.1,
MEXaHUKH P ’ OIIK-1.2
pe3yIbTaTOB KOJUTOKBUYMBI,
11ab0paTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
WH/IMBUAYAIbHBIX
KOHTPOJIbHBIX
3a1a4
3
IIpopaboTka
JICKIUH, U3yueHne
TEOPETUIECKOTO
Mmarepuaa, 3amura
IOATOTOBKA K 1a00paTOPHBIX
BBINOJIHEHUIO U pabort; cnaua
OIIK-1.1,
5.3 dusuka aroma 8 8 4 4 00paboTka JIOMAIITHUX 3a7a4; OIK-1.2
pe3yabTaToB KOJUIOKBUYMBI; '
1a00paTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
WHAMBUAYAIbHBIX
KOHTpOHbeIX
3a1a4
IIpopaboTka
p vp 3amura
JICKIIHH, H3y‘IeHI/IC
71a00PaTOPHBIX
TEOPETUYECKOTO
5.4 ®wusuka aroMHOTO sApa. pabot; caaga
PannoakTuBHOCTEL. SInepHble 8 10 6 41 Marcpuana, JIOMAaIIIHUX 3a/]a4; OIK-1.1,
’ p ' pelieHue ’ OIlK-1.2
peaKIuu KOJJIOKBHYMBI,
WHAABUAYATbHBIX
KOHTpOHLHaf{
KOHTpOHLHLIX
pabota
3a1a4
Ipopatora KOJUIOKBUYM;
55 Owmuka sneMeHTapHBIX JIEKLU, U3y4yeHUe yM; OIIK-1.1,
4 3 KOHTPOJIbHAS
YaCTHIL TEOPETUYECKOTO OIIK-1.2
pabora
MaTepuaia
Hroro no pazaeny 36 36 18 16,1
Hroro 3a cemectp 36 36 18 16,1 3a4ET
Hroro no aucrumianne 106 | 106 88 |158,6 9K3aMEH, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTEeNIbHOTO  IIpOLlEcCa, MPEANOJAralllyl0 MpSAMYH0 TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 11O
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIBHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsi Ha pelIeHHEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TakOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILICHHS B X0€ 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAITMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arIaHUPOBAHHBIMH OITMOKAMM ), JIEKIHsI-0ece1a, TEKIUS-TUCKYCCHSI.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-nu0o CHOpPHOro BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEICTB PabOThI ¢ HHPOPMAIIUEH.



®opMbl y4eOHBIX 3aHITHH C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-Bu3yanuzanus — U3JIOKEHHE COJIEp)KaHHUS COMPOBOXKIACTCS IpE3CHTalMeH
(nemoHcTpanuen yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUCOMATEPHUAIIOB).

[TpakTudeckoe 3ausTHe B HhopMe Mpe3eHTAIMH — PECTABICHUE PE3YIbTATOB IMPOSKTHOM
WJI UCCIIEI0BATENIbCKOM €SI TEILHOCTH C UCIIOJIb30BAHUEM CIICLIMATTM3UPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B npunoxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:
1. CagenbeB, U. B. Kypc ¢usuku : yuebHOe mocobue s By30B : B 3 Tomax / 1. B.

CapenbeB. — 8-¢ u3n., crep. — Cankr-IlerepOypr : Jlawp, [6. r.]. — Tom 1 : MexaHuka.
Mounekymsipaas ¢pusuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekct :
3JICKTPOHHBIN /[ Jlaus : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/152453 (mara oOpamenus: 22.04.2021). — Pexum gocrtyma: s
aBTOPU3. MTOJIH30BATEICH.

2. Cagenbes, U. B. Kypc o6eit ¢pusuku : yueOHoe nmocodue : B 3 tomax / . B. CaBenbes.
— 15-e u3x., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — ToM 2 : DIeKTpU4eCTBO U MarHETU3M.
Bonnubl. Ontrka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8. — Tekcr : ameKTpoHHbIH //
Jlanb : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/113945 (nata
obpaienus: 22.04.2021). — Pexxum gocTymna: /it aBTOPU3. OJIb30BATEICH.

3. Casenbes, U. B. Kypc ¢usuku : yuedbHoe nmocobue : B 3 tomax / U. B. CaBenbeB. — 7-¢
usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 3 : KBanTOBas onTika. AToMHas Gpu3mka.
®dusuka TBepaoro tena. Gusnka aTOMHOTO sSApa U 3neMeHTapHbIxX yactul — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Tekct : snekrponnsiid // Jlanb : 31eKTpOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/117716 (nara obpamienus: 22.04.2021). — Pexxum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. lemumuenko, B. Y. ®usuka : yueonuk / B.W. Jemumuenko, 1.B. Jlemuauenko. — 6-¢
u3n., nepepad. m gom. — MockBa | MHOPA-M, 2020. — 581 c. + Jlom. wmaTepuaisl
[DnexTpoHHEIi pecypc]. — (Bsviciiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1239249 (nata oOpamieHus:
22.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

B) MeTonuyeckue ykazaHus:

1. Mexanuka. MonekynspHas (u3uka u TepMOAWHAMUKA [DNEKTPOHHBINH pecypc] :
nabopatopusiii nmpaktukyMm / E. H. Acranos, 3. H. Boruesa, JI. C. Jlomkenkosa u ap. ; MI'TY. -
Maruauroropck : MITY, 2016 - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



2. Beuepkun, M. B. DnekrpocTaTika ¥ MOCTOSIHHBINA TOK [ DJIEKTPOHHBIA pecypc] : mpakTukym /
MI'TY, Un-T sHepretuku u aBTomatnku, Kad. pusuku. - Marautoropek : MI'TY, 2012. - Pexxum
J0CTyma:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 0. U., CaBuenko. IlepeMeHHBII TOK [DJEKTPOHHBIA pecypc] : mabopaTopHBII
npaktukyM / 10. U. CaBuenko, O. H. Boctpokuyrosa, H. U.Muienesa ; MI'TVY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®u3uka TBEpPAOro Tejia, aToMa U aTOMHOTO sjipa : ydeOHoe mocoOue [mis By3oB] /
Maruurtoropckuii roc. Texundeckuit yu-T uM. I'. 1. Hocosa. - Marautoropck : MI'TY um. I'. W.
HocoBa, 2019. - 3arn. ¢ Turyn. skpana. -Coxepx.:. Jlabopatopubie pabotel. - ISBN
978-5-9967-1531-2 Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

5 1O 1T Kourxvm CHonaukx ranau mo dumuxe [Dnexrnonnnni necvnel - mmaxtikvm [

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanune o

10 Ne norosopa Cpox faeicTBus JTULIEH3UN
7Zip CcBOOOIHO 0eCcCpPOUHO
Adobe Reader [cBoGomgHO 0eccpoyHO
bpayzep Mozilla|cBo6oaHo
Firefox pacnpoctpansiemoe [10 Oecepouno
Bpaysep Yandex|cBo6oto 06eccpoyHO
FAR Manager [cBoGoanHO 0eCCpovHO
MS Gffice 2007 |\, 135 1 17.09.2007 SeccpoaHo
Professional

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika

ITouckoBas cucrema Axkagemusi Google
(Google Scholar)
HamumonansHast
uHpopmaonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii WHJIEKC HAy4YHOI'0O
OnektponHbie pecypebl oubdmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
uM. I'.11. HocoBa e=ru

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



MaTepI/Ia.HBHO-TCXHI/I‘-ICCKOG OGGCHG‘{GHI/IG JUCHUITIIMHBI BKJIIFOYACT:

VYdeOHbIe ayJUTOPUH [T TIPOBEICHHS 3aHATHIA JIEKITMOHHOTO THTIA

OcHarieHue ayAuTopuu:

MynbTHMEAMITHBIC CPEICTBA XPAHCHHUS, TIEPEIauH U MPEICTABICHUS HHPOPMALIUH.

VYuebHas aynuTopus JUIsl IpoBeAeHUs 1abopaTopHbIX padot: Jlaboparopus «MexaHukH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHalleHue ayuTOpUHU:

JIaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC NPUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. bajnnucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIs ONpeAeTeHUs IoKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa Il IPOBEPKU 3aKOHA BO3PACTaHUS SHTPOIMHU B IpoLEcce
QG Qy3un ra3oB Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.VcranoBka mnaGopaTopHas M M3Y4YEHUs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHast Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"M®-TET-M".

11. VYcranoBka nabopaTopHas Ui ONpeAeieHus YHUBEpPCATbHOW ra30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Cten 1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas ayautopus JAias  npoBeleHHs JabopaTopHbIX —pabot: JlabGopatopus
«INEKTPUIECTBA U OTITUKHU

OcHalleHue ayIuToOpun:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHbIE MTPUOOPHI Il TPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKA JJIsl HCCIIETOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJIMHApHOTO 30H/1a.

2. YCcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11l OnpeeNeHIsI ”HIYKTUBHOCTH COJICHOM/1a U MATHUTHOM
MPOHUI[AEMOCTH.

4. YcraHoBka nabopaTopHasi A7 M3y4eHHsl Pe30HaHCa HAIMpsDKEHUH M OnpeaesieHus
UHAYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OIpENENICHHUs pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HptoToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/AETCHUs KOHIIEHTPALlMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKY UTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Mara3un emkoctu P-513.
11 Mararuo nuanverununctair Tima Flartronicre 1NR2



12. Marasussl corpoTuBieHuii P-33.
9. Marasun emkocreii Time Electronics 1071.
10. Marasun emkoctu P-513.
11. Marasun uaaykruBaocreii Time Electronics 1053.
12. Marasusnsl conpotuBienuii P-33.
13. MynbtumeTpsl mudpossie MAS-838.
14. MynsTumerpst APPA 106,203,205.
15. Ocumnorpad npyxkananshbii GOS-620 FG.
16. ITonsapumerp CM.
17.MeputenbHblii THCTPYMEHT.

VYuebHas ayautopusi JUIsi IpoBeneHUs jgabopaTopHbIX padot: JlaGoparopus «Atoma,
TBEP/OTrO Teja, sApay

OcHarieHue ayguTopuu:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHbIC MPUOOPHI Al MPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JIaGoparopHas yctanoBka st "M3yuenus BaemHero gporoaddexra".

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOAOPOJA W OMpPEIeNICHHs] MOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas 7S OTIpeIeIeH s TOTEHIMalia BO30YKICHHS Ta3a.

4. YcTraHOBKa IS ONPeIeNIeHUs ATUHBI Tpo0Oera 4acTull B BO3IyXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumetpst APPA 205, 207.

8. Ocuumnorpad apyxkananbnbiii GOS-620 FG.

9. MepuTeNnbHbIN HHCTPYMEHT.

VY4eOHble ayAUTOPUM JUIsL TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHJVBHIyAJIbHBIX KOHCYJIbTAllMH, TEKYILEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTALUN

OcHalleHue ayIuTOpun:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEIUIHBINA IPOEKTOP, IKPaH.

YuebOusie AYAUTOPUHU IJid BBINIOJHCHUA KYPCOBOT'O HPOCKTHUPOBAHUA, MMOMCIICHUA JJIA
CaMOCTOSITENbHOM PaboTHI.

OcHarieHue ayauTopuu:

[Tepconanphbie KommbioTepbl ¢ makerom MS Office, ¢ Bbixomom B MHTepHET M ¢
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEbHYIO CPETy YHHBEPCHTETA.

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCTYXUBaHUS Y4eOHOTO
000opyI0BaHUS

OcHalleHue ayIuTOpuu:

Crennaxu, celidbl a1 XpaHeHHs1 yaeOHOro o0opynoBaHus. IHCTpyMEHTHI 1711 peMOHTa
000py10BaHUSI.



IIpuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSAITeIbHOM PadoThl 00y4aArOINXCSI

[To pgucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEAyAUTOpPHas
camocTrosiTelbHas pabora oOyyarommxcsa. AyAUTOpPHAs CaMOCTOsITeNbHAas paboTa CTYIEHTOB
BBITOJIHSCTCS HA JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUSAX IO 3aJaHUI0 NMPENoaBaTess U MoJ
ero koutposeMm. OHa npe/noiaraeT BbIIOIHEHUE JTa00paTOPHBIX paboT, cayy KOJUIOKBUYMOB U
HaMMCcaHue KOHTPOJBHBIX paloT.

BueaynuropHass camocrosiTenbHas pa0oTa oOydaroluxcsl 3aKiIiovaeTcs B MpopaboTKe
JEKLIMOHHOIO MaTepuaia, pEIIeHUd WHAMBUAYAIbHBIX JOMAIHUX 3ajay, IOATOTOBKE K
BBITMIOJTHEHHIO J1a00paTOPHBIX PaboT, 00pabOTKe Pe3yNbTaTOB 3TUX PAOOT, a TAKKE B MOJITOTOBKE
K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepot unoueuUOyanbHbIX OOMAUWHUX 300aY
1 cemectp

3aoaua 1 «Kunemamuxa nocmynameslibH0O20 U spauiameiibHozo OBUIICCHUA)

Paguyc-BeKTOp YacTHIBI U3MEHSETCA IO 3aKOHy 7 = t?1+ 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH ¥, BEKTOP YCKOPEHHS @, MO/YJIb CKOPOCTH U YCKOPEHHS, & TAKXKE YroJl MEXIY STUMU
BEKTOpaMH B MOMEHT BPEMEHH t = 2 C.

3aoaua 2 «/lunamuka nocmynamenbHo20 08UNCEHUA)»

Ha Tteno maccel m, jexaiiee Ha riaagkod TOPU30OHTAIBHOW IUIOCKOCTH, B MOMEHT t = 0
Hayaja JeiCTBOBaTh CHJIA, 3aBUCAIAs OT BpPEMEHUM Kak F =kt, r1ae k — NIOCTOSHHas.
HanpaBnenue 3Toil CHIIBI BCE€ BpEMsI COCTABIIAET YIoJl @ ¢ TOpU30HTOM. HailTu ckopocTh Tena B
MOMEHT OTpbIBA OT IJIOCKOCTH U MYTh, IPONIEHHBIN TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenbHo20 0BUHCEHUA)

Yepes 0ok, umeromuii GpopMmy aucka, nepekuHyt mHyp. K KoHIaM mHypa mpuBszaiu
rpy3uku Maccod my; = 100r u m, = 110 r. C kakuM ycKopeHueM OyayT JABUraThbCs TPY3UKH,
eciu macca m 6ioka paBHa 400 r? Tpenue npu BpaieHuu 0J10Ka HUYTOXKHO MaJio.

3aoaua 4 «3axonwi COXPAHEeRUus Inepcun, UMnyjibCa U MOMEHmMa UMn)jibca)

YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBUT PyKOM M4 Maccoil m = 0,4 Kr, JIETAIINUN B
TOPU30HTAILHOM HAaMpaBJIE€HUH CO CKOpocThio v = 20 M/c. TpaekTopusi Msdya HPOXOJUT Ha
paccrosiHuu r = 0,8 M OT BEPTUKAIBHON OCH BpalleHHs ckambi. C Kakol yrioBON CKOPOCTBIO U
HayHET BpalmatbCsi cKaMbs JKyKOBCKOTo € 4elOBEKOM, MONMAaBIIMM MSAY, €CIM CyMMAapHBII
MOMEHT WHEPIMHU YeJIOBEKA U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l apmonuueckue Konedanus»

YacTuma coBepuiaeT TapMOHHYECKHE Kojle0aHHs BIOJb OCH X OKOJIO TIOJO0XKEHUE
pasHoBecust x = 0. Yacrora Konebanuii w = 4 ¢~1. B HEKOTOPBI MOMEHT KOOPMHATA YACTUIIbI
Xg = 25¢cM U ee CKopocTh vy = 100 cM/c. HailTu koopaAuMHATy X U CKOPOCTb ¥ YaCTULBI 4epes3
t = 2,4 ¢ mocJie 5T0ro MOMEHTA.

3adaua 6 «3amyxaroujue Kojaedanua»

OnHOpPOAHBIN IUCK paanyca R = 13 cm MOKET BpAaIllaThCAd BOKPYI TOPU3OHTAIBHON OCH,
NEPHEHAUKYJIIPHON K €ro INIOCKOCTH U IIPOXOMSIIEH Yepe3 Kpail aucka. Haltu nepuon Mamnsix



Kosie0aHui 3TOTO AUCKA, €CIH Jorapu(MUUECKUN TEeKPEMEHT 3aTyxaHus A = 1.
3aoaua 7 «Penamueucmckas MexaHuKka)

B cobcTBeHHOI cucTeMe 0TcueTa UMEeTCsl IPSIMOYTOJIbHUK C COOTHOIIIEHUEM cTOpoH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JTOJKEH JIBUTaThCS ATOT MPSIMOYTOJIbHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETA OH BBITJISACI, KaK KBaJApaT?

3aoaua 8 «Cmamucmuueckue pacnpeoeneHusy

KakoBa BepOSITHOCTH TOrO, YTO JaHHAs MOJICKYJla HJCAbHOrO ra3a MMEET CKOPOCTb,
1
OTJIHYHYIO OT -V, He 6onee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoouHamMuKku»

HekoTopyro Maccy a3oTa cxxanu B 1) = 5 pa3 1mo o0beMy OJMH pa3 aquabaTudecku, Jpyroi
pa3 uzorepmuuecku. HavanpbHoe cocTOsiHME B 00OMX CilydasiXx OAMHAKOBO. HailTu oTHoOIIeHME
COOTBETCTBYIOIIUX padoT, 3aTpaueHHBIX HA CXKATHE.

3aoaua 10 «Bmopoe nauano mepmoouHamuxuy

YeTbIpe MO UICAIBHOTO ra3a CHavyalla H30XOPUYECKU OXJIAJWIIN, a 3aTeM M300apUyecKu
paclIMpWiid TaK, 4TO TEMIIeparypa rasa craja paBHa NEepBOHaydajdpbHOW. Hailitm mpupamienue
SHTPOIMHU rasa, €Cii €ro JaBjeHue B JaHHOM MPOLECcCe UBMEHWIOCh B n = 4,5 pa3a.

2 cemecTp
3aoaua 1 «Pacuem snekmpocmamuueckux noiei»

ToHkoe momykosbLO paauyca R = 20 cm 3apsKeHO paBHOMEPHO 3apsaaoMm g = 0,7 HKur.
Haiitn MOynib HaIIPSYKEHHOCTH 3JIEKTPUYECKOIO OIS B HEHTPE KPUBU3HBI ATOTO MOJTYKOJIBIIA.

3aoaua 2 «Inekmpuueckoe none ¢ geuiecmaee)

Konnencarop emkocThio C; = 3 Mk® ObLIT 3apsiKeH J0 Pa3HOCTH MOTeHIManoB U; = 150 B
U COEOUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTH
noreHuuanos U, = 100 B. Haiitu 3apsig Aq, NepeTeKInii ¢ MIACTUH MEPBOTO KOHJICHCATOpA HA
BTOpOi. Kakas rnpu 3TOM BbIIENINIIACH SHEPTHUS?

3aoaua 3 «llenu nocmoann020 INEKMPUUECKO20 MOKA»

Tpu Garapen ¢ DJIC & =12B, & =5B 1 & =10B ¥ OIWHAKOBHIMH BHYTPEHHHUMH
COMPOTHUBIIEHUSIMA T =10M , COEIUHEHBI MEXAY COOOH OJHOMMEHHBIMU TMOJIOCAMHU.
COnpoTUBJICHHE COCIUHUTEIBHBIX IPOBOJOB HHUYTOXKHO Majio. OmpenesuTh CHIBI TOKOB,
UAYIINX Yepe3 KKyl OaTapero.

3aoaua 4 «/{eusricenue 3apaxiceHHbIX YACMUY 6 IIEKMPUYECKOM U MACHUNHOM NOJ1e»

ONEKTPOH JABWKETCA B OAHOPOJHOM MAarHMTHOM IIOJIE C MHAyKOUEH B =9 MTa no
BUHTOBOW JIMHUHW, paauyCc KOTopod R =1cm, a mar h=78cm. Onpenenuts nepuon T
oOpalIeHus IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Ilocmoannoe maznumnoe nosey

ITo ABYM IJIMHHBIM MAapaJlUICJIbHBIM ITPOBOJHUKAM TCKYT B IIPOTHUBOIIOJIOXXHBIX HAIIPABJICHUAX



TOKH cunod I; =34 A u I, =20A. PaccrosHue mexnay mnpoBonamu ry = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIHUIO B TOUKE A, yaJ€HHON OT IEPBOTO U BTOPOT0 IPOBOJHUKA COOTBETCTBEHHO
Ha pacctosHus ry = 0,17 M u rp, = 0,2 M.

3aoaua 6 «InekmpomazHumnan uHOyKuUs)

ToHKHI MEAHBINM IPOBOJ MACCOM m = 1T COTHYT B BUJIE€ KBaJlpaTa U KOHIIBI €70 3aMKHYTBI.
KBagpar nmomemnieH B OJHOPOJHOE€ MarHUTHOE Ioje ¢ UHAYKIuMer B = 0,34 Ta Tak, 4TO €ro
IUIOCKOCTh COCTaBiisieT yroi [ = 30° ¢ JNMHUAMM HMHAYKUMM nojis. OnpenenuTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IIPOTEYET II0 MPOBOJHMKY, €CJIM KBaaApar, IOTAHYB 3a
MPOTHUBOIIOIOKHBIE BEPIIUHEI, BEITIHYTH B JIMHUIO.

3aoaua 7 «Inekmpuyeckue Koj1eOanus u nepemeHHulil mok»

K ceru c neiictByromum HanpskeHueM U = 100 B noxakitouniny KaTymiky, HHAYKTUBHOE
conpotusiienue koropoit X, =30 Om u umnenanc Z = 50 Om. Haiitu pazHocts a3 Mexay TOkoM
U HaNpsKEHUEM, a TaKKe TEIJIOBYIO MOILHOCTb, BBICISEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzayus ceema

YacTtruHO NOJSpU30BaHHbBIN CBET MajaeT Ha nosspusaTop. [Ipu nonoxxenuu nonsipusaropa,
COOTBETCTBYIOILIEMY MUHUMYMY IPOIYCKaHWs, HHTEHCUBHOCTh CBETa ociadisiercs B 8 pa3 mo
OTHOLICHUIO K HaualbHOU. UeMy paBHa cTeneHb MoJispu3anuu najgarouiero ceera? [lormomenuem
CBeTa nmpeHedpeyb.

3aoaua 9 «Humepghepenyus c6emoswix 01aH»

Cdeprueckast MOBEPXHOCTb IUIOCKO-BBIMYKJION JIMH3bI CONPHKACAETCS CO CTEKJISHHOM
IUTACTUHKOM. IIpocTpaHCTBO MeEXAy NHMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYTIEPOAOM.
IToka3zaTenu npeaoMIIEHUs JIMH3BI, CEPOYIIIEPOIa U IUIACTUHKU PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, =163 u nz=17. Paauyc KpuBU3HBI CPEpPUYECKON MOBEPXHOCTH JMH3BI R = 100cM .
Onpenenuts paanyc MATOro TEMHOro Kojibla HetoToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/Jugppaxyus ceéemosvix 60.1n»

Mexay TOYeYHBIM HCTOYHMKOM CBETa M SKPAaHOM IOMECTHIM JuadparMy ¢ KpyribIM
OTBEPCTUEM, PAZNYC KOTOPOTO 7 MOKHO MEHsThb. PaccTosiHus oT nuadparmsl 10 UCTOYHUKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs IIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTPE NU(PPAKIIMOHHOM KapTHHBI HA SKpaHe HaOmroaaeTcs mpu r; = 1,00mm u
CIEAYIOLINUNA MAaKCUMYM TIPU 7, = 1,29mm.

3 cemecTtp
3aoaua 1 «Tennosoe usnyuenue»

OnpenenuTtsb, KaKOe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTY a0COIFOTHO YEPHOE TEJIO C
MOBEPXHOCTH IIOMIABIO 3 CM?, €CITH H3BECTHO, YTO MAKCHMAIBHAS CIIEKTpajbHas INIOTHOCTh €70
HSHEPreTUYECKON CBETUMOCTH MPUXOIUTCS Ha JUIMHY BOJHBI B 600 HM.

3aoaua 2 «@omorghghexmy

OmnpenenuTh MaKCUMAIBbHYIO CKOPOCTD Vpy,x (POTOIIEKTPOHOB, BBUICTAIOIINX M3 METAIIa
npu oOnyueHun GpoToHamu ¢ s3Heprueit ¢ = 0,767 M3B.

3aoaua 3 «Ippexm Komnmonay



OnpenenuTs SHEPTUIO, MPUXOAILYIOCS Ha JIEKTPOH oTaauu 1pH s dexte Komnrona, ecnu
paccesinre (OTOHA IPOUCXOAUT Ha yron 6 = /3. DHeprus ¢hoToHa 70 paccesHust € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUIaThCs MIEKTPOH OTAAYM?

3aoaua 4 «Boanosvle ceoiicmea uacmuuy

JlimHa BOJIHBI H3]Iy4aeMOro aroMoM (hoToHa cocTaBiseT A = 0,6 MkM. Bpems xu3Hu atoma
B BO30YKIEeHHOM coctosiuur T = 1078 c. OmpejmennuTe OTHOIICHHE €CTECTBEHHOW IIHPUHBI
HHEPreTUUECKOT0 YPOBHS K SHEPIUH, U3IyUYEHHONH aTOMOM

3aoaua 5 «llomenyuanvuasn amay

HeiiTpon HaxoauTcsi B OJJHOMEPHOM OECKOHEYHO IITyOOKOM MOTEHIUAIBHON SIME IIUPHHOM
1 =1071% M ¢ aBGCoNOTHO HENMPOHUIIAEMBbIME CTeHKaMH. HaliiuTe HaMMEHBIIYIO Pa3sHOCTh JBYX
COCEIHMX JHEPIeTUYECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopus bopa u uznyuenue amomoes»

S+t

Onpenenuth 3HEPIUI0O M MOTEHIMAJ MOHM3alUuu MoHa LI, Haxopsmerocs B MEpBOM
BO30YXJI€HHOM cocTOsIHMU. Kakoii noimkHa ObITh 3HEprus (GOTOHA, YTOOB! OH BBIOMI U3 TaKOTrO
MOHA DJICKTPOH ¢ KHHETU4YeCKo# sHeprueir T = 10 aB?

3aoaua 7 «Paduoaxmuenocmo

AKTHBHOCTh HEKOTOPOI'O paJMOAaKTUBHOIO Ipemnapara mnajgaer 3a | MuHyTy B 9 pas.
Onpenenuts cpefHee BpeMs KU3HHU sAEp 3TOr0 IpernapaTa u ero nepuop noaypacnazna. Kakosa
BEPOATHOCTb TOT'O, UTO AP0 pacHaeTcs 3a IPOMEKYTOK BpEMEHH, paBHBIi 3 c?

3aoaua 8 «Inepeusn ceéazu aopar

BobluncnuTh B aTOMHBIX €IMHULIAX MACChl MAcCy siipa U Maccy aroma M30ToIa LIMPKOHUS
W Z , €CIN €T0 yieNbHas SHEPTHUs CBA3H cocTasiseT 8,70 MaB Ha 1 HyKIIoH.

3aoaua 9 «Aoepuvie peakyuu»

Hamucate HemocTaromiee o0o3HaueHue B peakuun °B(n,x)”Li , mporekaroumieil B
pe3yiabTaTe B3aMMOJEWUCTBUS OUYEHL MEIJIEHHBIX HENTPOHOB C IMOKOSIIMMHUCS sApaMH Oopa.
Haiitn KuHeTHYECKHE SHEPTUH NTPOAYKTOB PEAKIIMH.

ITepedyenns 1a0opaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHMEe 3aKOHOB COXpaHEHMSI AJIs1 OIIPEIETIEHHSI CKOPOCTH IOJIETA ITYJIN»

2. JI. p. Ne 3 «OmnpeneneHne MOMEHTOB HHEPIIUHU TEJI C TOMOIIBIO KPYTHIBHOTO MasATHUKA.
IIposepka TeopeMsl LlTelinepa»

3. JI. P. Ne 4 «MccrmenoBanue BpamjaTeNbHOIO JABWXKEHUS TBEPAOTO TEJNa BOKPYT
HETOJIBUKHOU OCH»

4. JI. p. Ne 5 «Omnpenenenne xapakTEPUCTHK 3aTyXaroNIUX KoJieOaHWN (HU3UIECKOTO
MasTHUKa»

5. JL p. Ne 7 «Onipeenenne CKOPOCTH 3ByKa B BO3JyX€ METOJIOM CTOSIYE€ BOJTHBI»

6. JI. p. Ne 11 «M3y4eHne cTaTUCTUYECKHX 3aKOHOMEPHOCTEI»

7. JI. p. Ne 14 «Onpenenenue nokazarens aguadarsl Y metonom Kinemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3akoHa BO3pacTaHHs SHTPOIIUNY



2 ceMmecTp

p. Ne 21 «MccnenoBanue 3JI€KTPOCTATUUECKOTO MOJIS C TOMOIIBIO 30Ha»
p.- Ne 24 «Pacuiupenue npezeia U3MEPEHHs aMIIEpMETPa MOCTOSIHHOTO TOKa
p. Ne 26 «3mepeHre eMKOCTH KOHAEHCATOPOB MOCTOBBIM METOJ0M
p- Ne 27 «M3yuenue pe3oHaHCca HATPSIKEHU I

5. JI. p. Ne 28 «OmpeneneHue WHIYKTUBHOCTH COJICHOWIA U MarHUTHON IPOHUIIAEMOCTH
dbeppomMaraeTuKa»

6. JI. p. Ne 32 «Ompenenenue paadyca KPUBH3HBI JIMH3BI M TIOJOCHI IMPOMYCKaHUS
cBeTopUIIbTpa ¢ MOMOIIBIO Kosiell HeroToHa»

7. JI. p. Ne 34 «Onpenenenue IIUHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK TU(PAKIIMOHHON
pELIeTKI

8. JI. p. Ne 35 «OnpeeneHne KOHIIEHTPAIIMH PaCTBOPOB caxapa M IMOCTOSHHOW BpaIICHUS

1.JL.
2. JL
3. JL
4. J1.

3 cemecTp

1. JL p. Ne 36A «VccnenoBanue XapakKTepUCTHK BAKYYMHOTO ()OTORIIEMEHTA

2. JI. p. Ne 42 «M3ydeHne crieKTpa M3JIy4deHUs atoma Bojaopoaa. OmpejelieHne TIIaBHBIX
KBAHTOBBIX YHCE BO30YkKICHHBIX COCTOSHUI aToMa BOJOPO/Ia»

3. JI. p. Ne 44 «3yueHne 3IIeKTPHYECKIUX CBOWCTB TBEPABIX TEI

4. JI. p. Ne 51 «M3y4ueHne 3aKOHOMEPHOCTEH 0-pacraja

5. JI. p. Ne 52 «M3yueHue crieKTpa raMMa-u3JIyqeHUs] PalMOAKTHBHBIX HJIEMEHTOBY

6. JI. p. Ne 53 «Ompenenenne MakCUMalbHOW 3HEpruu [B-yacTull M UACHTU(DUKAIISL
PaIMOAKTUBHBIX MTPEIIAPaTOB)

Ilepeyennb BONpPOCOB /1Jisi MOATOTOBKH K CEMUHApaM:
1 cemecTp
Kunemamuka u ounamuka nocmynamenbHozo u 6pawameibHo20 06UNHCEHUA

1. INonsiTue paanyc-BeKTOpa, CKOPOCTU U YCKOpPEHHUS MaTepuanbHON Touku. CpenHue u
MIHOBEHHBIC BEJIMYHHBI.

2. llpsimast m oOpaTHast 3a1a4l MeXaHUKU. Poib HavanmpHBIX ycnoBuil. [lepemenienue u
POV ICHHBIN IyTh.

3. JIBmxeHne 1o OKPY>KHOCTH. YTOJ IMTOBOPOTA, YIIIOBAasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs3b yIVIOBBIX U JIMHEWHBIX BEJITUYHH.

4. KpuBonuHeitHoe ABWXKEeHUE. TaHTeHIMaIbHOE M HOpMalibHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Unepumaneubie cuctembl otcuera. llpunuun otHocutenbHocTH [amunes. IlepBbrit
3aKkoH HploTOHA.

6. IlonsTHe cwibl, Macchl W wMMITyabca. [IpuHIMN cynepro3uiun. OCHOBHON 3aKOH
JUHAaMUKH IIOCTYIIATENbHOrO ABMKEeHUS. Tperuii 3akoH HproToHa.

7. MOMEHT MMITyJlbca U MOMEHT CHJIbI OTHOCUTEIHHO TOYKH. OCHOBHOE ypaBHEHHUE
JUHAMUKU BPAIATEIbHOIO JBUKEHUS.

8. BpamieHne BOKpYT HENOJBM)XHOW ocv. MOMEHT MHEpIHH TBepIoro tema. Teopema
[Irennepa.

9. Ananorusi XapakTEpUCTHUK ¥ YpaBHEHHWHA MOCTYMATENFHOTO W BPAIIATEIBHOTO
JBUKEHUSL.

3akonut COXPDAHERUA 6 MEXAHUKe

1. WUnterpansl neuxeHus. CBs3b 3aKOHOB COXPAaHEHUS C CUMMETPHUSIMU ITPOCTPAHCTBA U
BPEMEHU.
2. 3aMKHYyTas cucTeMa. 3aKOH COXPAaHEHHUS MOJTHOTO UMITYJIbCA CUCTEMBbI TEJ.



3. 3aK0H COXpaHEHHsI TIOJIHOTO MOMEHTa WMITYJIbCa CHUCTEMBI Tell. JIBrkeHue B
LEHTPAJIbHOM II0JIE.

4. Pabota u momHOCTh. KuHeTHueckass 3HEprusi MOCTyNaTeJIbHOTO M BpaIaTEIbHOTO
JIBUKEHHSL.

5. KoncepBaruBHple ©  JUCCHIIATUBHBIE CHUJIBl. PaboTa  KOHCEpBATHBHBIX H
JUCCUTIAaTUBHBIX CHUII.

6. IloTeHuManbHAsA YHEPTUSA. 3aKOH COXPAHEHHS ITOJIHOW MEXaHHUUECKOW YHEPTUH.

7. CBa3p MEXKIy CHJIOH UM TOTCHIMAJIbHOW »JHepruei. J[[Ba cmocoba omucaHus
B3aUMO/JICUCTBUA.

8. Coymapenue nByX Tel. YOPYTHil M HEYIIPYTrui yaap.

Mexanuueckue koneoanusn

VYpaBHEHHE rApMOHNYECKHUX KOJIeOaHHUH U ero peleHue.
XapakTepucTUKH KojeOaHui (aMIIuTy/ja, 4acToTa, HadanbHas (asa).
MaremaTtnueckuii 1 GU3NUECKUN MAITHUKU.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HallpaBieHus. bueHwus.
CrnoxeHue nepneH MKy IIpHbIX Kojaebanuil. @urypsl Jluccaxy.
YpaBHeHUE 3aTyXaloMKX KOJIeOaH U ero perieHue.
XapaKkTepUCTUKU 3aTyXaloUMX KojeOaHWi (BpeMms penakcaluu, JiorapupMU4ecKui
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprusi rapMOHUYECKUX U 3aTyXaroIluX KoleOaHuH.
9. BeiHyx1eHHbIe KoneOanus. Pe3onanc.

Noook~whE

Ynpyzue ¢onnuv

1. IlonepeyvHbie U MPOIOIBHBIE BOJTHBI. XapaKTEPUCTUKU OEryIieil ynpyroi BOIHBI.

2. CKOpOCTb pacrpoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukamnus BomH 1o Gopme BoHOBOM moBepxHocTH. Ilmockast, chepuyeckast u
LWIMHPUYECKasl BOJIHA.

4. BonHoBO€ ypaBHEHHE. YPaBHEHME Jiyya, yYpaBHEHUE IIJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BHUjIE

5. Hanoxenue ynpyrux BosiH. CTosiuasi BOJIHa U €€ 0COOEHHOCTH.

6. Konebanue HaTAHYTON CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMH W TEPMOJMHAMHUYECKHH TOAXOJbl K OMHMCAHUIO
MaKpOCHCTEM.

2. JuckpetHblil HaOOp BennuuH. [IoHATHE BEPOATHOCTH U CpeIHEH BETHMUUHBI.

3. HenpepsiBHbIii HaO00p BenmuurH. OYHKIUS pacnpeaeseHus CIyJaiilHOW BETMYUHBI U €€
cBOMCTBA ((PU3UYECKUN CMBICH, pacyeT BEPOSITHOCTEH, yCIOBUE HOPMHPOBKH, PACUET CPETHHX
BEITUYMH).

4. PacnpeneneHue MOJIEKyJI IO MPoeKIUAM ckopocteil. Pacnpenenenue ["aycca.

5. Pacnpenenenne mosnekyn mo Moaysto ckopocth. Pactpenenenue Makcpera.

6. Hauboinee BeposTHas, cpeiHssA U CPETHEKBAAPATHYHAS! CKOPOCTH.

7. Pacnpenenenue MOJEKyJl HIEAIbHOIO Tra3a IO BBICOTE€ B IOJIE TSKECTH 3EMIIH.
Pacnpenenenue bonsimana. bapomerpuueckas popmyna.

MKT u nepeoe nauano mepmoounamuxu

1. Mogens nuaeansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3penust MKT. YpaBaenue
COCTOSIHUS UI€ATIbHOTO rasa.

2. TlonsaTue creneneil cBOOOABI MOJIEKYIBL. Teopema 0 paBHOpacpeaeIeHUN YHEPTHH 110
CTENEHAM CBOOOIBI.



BryTpeHHsst sHeprus Kak (YHKIHUS COCTOSIHUS CUCTEMBI.
PaboTa kak gyHKIMs mIpoiiecca.
IlepBoe Ha4asI0 TEPMOJUHAMHUKMU.
N3oTepMuyecKknii, U30XOpUUECKUN B N300apUIECKUN MTPOIIECCHI.
Amunabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurponuueckue mporeccsl.
8. IlomsaTue TeruioeMKOCTH. MoJsipHas U yJelbHAas TEIIOEMKOCTU. TerioeMKOCTh MpH
u3o0Ipoleccax.

No ko

Bmopoe nauano mepmoounamuxu. Inmponus

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococTosiHMs.  CyTh
HEOOPaTUMOCTH.

2. Bropoe nauano repmoguaamuku. ®opmynuposku Kinaysuyca u KenpBuna.

3.  DHTpomus cucTeMbl U ee cBoiicTBa. Teopema HepHcTa.

4. l3MeHeHue 3HTPOIUHU B TEIUIOBBIX IIpOLECCaX.

5.  OcHOBHOE ypaBHEHHE TePMOJUHAMUKHU. TepMoauHAMUYECKUE TTOTEHIHAIBI.

6. Huxmmueckuit mporecc. KoaddummeHTt none3Horo neHCTBUS TEIIOBOW MAITHHBI.

7. uxn Kapuo. Teopema Kapno. Tepmonnnamudeckas 1ikana TemmnepaTyp.

8. Craructuueckuii cmbica suTponuu. ®opmyna boirbsimana.
2

cemecTp
dnekmpocmamuueckoe none

1. Cuupl B mpupoge. Poib 371€eKTpOMarHuTHOTO B3aUMO/ICHCTBUS.

2. DJEKTPOCTaTHYECKOE MoJie. DIIEKTpUIecKuid 3apsia. CBOHCTBA AICKTPUUECKOTO 3apsa.
3axoH Kynona.

3. HampspokeHHOCTB JIeKTPOCTaTHYECKOTO OIS,

4. TIpUHUOUI CYNEpHO3UIMU  ANEKTPOCTATUYECKUX TONEH JJig JUCKPETHOrOo H
HENPEPBIBHOTO pacIIpeieNICHUs 3apsiioB.

5. TloTok BekTOpa HAMPsKEHHOCTH AJIEKTpOoCcTaTuYecKoro mois. Teopema ["aycca.

6.IToTeHIIMaTBbHOCTh ~ DJIEKTPOCTATHUECKOTO  ToJs. [IpuHIMI — Cynmeprno3uiuu  Jyis
MOTEHIIMaNA.

7.Pabota o nepemeneHuto 3apsaaa B 3J€KTPOCTaTHUIECKOM ToJie. TeopeMa o0 HUPKYJISLHUH.

8.CBs13b MeX Ay HAMPSHXKEHHOCTHIO U TTOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue 1oysd. CWIOBbIE JUHUH. OKBHIIOTCHIIMAILHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpmcu u nposoduuku 68 JJIEKmpPU4UECKOM noJie

1. DOnexrtpuueckuil AUNONb. JIUMOIBHBIA MOMEHT.

2. DuexTpudeckoe rmose B audiekTpuke. [lonspusanus uaieKkTpuka.

3. Bextop snekrpuueckoro cmeeHus. [ludnexTpuueckas MPOHHUIIAEMOCTh BEIECTBA.
Teopema ["aycca aJist AMIEKTPUKOB.

4. VYcrnoBus Ha TpaHMIIE pasfelnia ABYX AUIJIEKTPUKOB.

5. DNeKTpOeMKOCTh YEeAUHEHHOTO MPOBOIHUKA.

6. Konzmencarop. DIeKTpPOEMKOCTb IUIOCKOTO, C(EPUUYECKOr0 M IHUIMHIPUYECKOTO
KOH/JIEHCATOopa.

7. CoenuHeHUE KOHJIEHCATOPOB.

8. DHeprus 3apsHKEHHOTO KOHAECHcATOpa. [IIOTHOCTD SHEPTUH DIEKTPUIECKOTO TTOJIS.

9. BxitoueHue KOHIEHCATOpA B AJIEKTPUUECKHUE LIETIH.

Hocmoannwlit 31eKkmpuyecKuii mokK

1. Ounekrpuueckuii Tok. IInoTHOCTE TOKA. Y paBHEHNE HENPEPHIBHOCTH.



2. 3axon Oma B nuddepeHunanbHoit popme.

3. 3akon Oma B MHTETpaibHOU (HopMe TSl OTHOPOIHOTO YUaCTKa IEMH. DISKTPUIECKOe
HalpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJMHEHUE COMPOTUBIICHUH.

5. 3axon Oma ania HeogHOpoAHOTO y4acTka 1enu. Croponnue cuibl. DC.

6. IlpaBuna Kupxroda mis pacuera pa3BeTBICHHBIX IICTICH.

7. PaboTa 1 MOIIHOCTB 3JEKTPUUECKOT0 ToKa. 3akoH Jxoynsa-JleHua.

8. Ilepexoanbie mpouecchl B IIEMH ¢ KOHIEHCATOPOM.

Mazuummnoe none u INEKMpPOMaZHUmMHAA um)ykuuﬂ

1. Enunas npupoja 3JeKTPUYECKOTO U MarHUTHOTO MOJIS.

2. VcTOYHMKM MarHMTHOTO MOJIsi. MarHUTHOE IOJIE ABMXKYIIETOCS 3apsAaa U MPOBOJAHUKA
¢ TokoM. 3akoH buo-Cagsapa.

3. TloToxk W UUPKYIALMS BEKTOpa WHAYKIUM MarHUTHOro mons. Teopema [aycca u
TeopeMa O HUPKYJISLUU.

4. Cuna Jlopenua. /[BuxeHue 3apsyK€HHONW YacTULIbI B MArHUTHOM TIOJI€E.

5. Cuna Ammepa.

6. MarnuTHOe mose B BemecTBe. HaMarHmueHHOCTb.

7. HampseHHOCTp MarHUTHOrO mOJs. MarHutHas MPOHMUIIAEMOCTh BEIIECTBA.
JlnamarseTuky U mapaMarHeTHKH.

8. ®deppomarneruku. Puznyeckas npupoaa GeppoMarHeTusma.

9. 3akon onexktpomarHuTHOM uHAYKIMK Dapanes. IlpaBuno Jlenma. Buxpesoe
3JIEKTPUYECKOE MOJIE.

10. SBnenme camomnnykiuu. ManykTuBHOCTH. CONIEHOU,

11. DuHeprus KOHTypa C TOKOM U MAarHUTHOTO TOJIS.

3Jlel<mpuuec1<ue Kos1iebanus u nepemelmbu? MmokK

KonebatenbHblit KOHTYp. MeXaHU3M BOSHUKHOBEHHUSI SJICKTPUUECKUX KOJIEOAHU.
DHeprus MMEeKTPUYECKUX KoJIeOaHuH.
3aryxaromue KonedaHus. XapakTepUCTUKH 3aTYXarOIIUX KOJIeOaHHi.
Ponb akTUBHOTO COMPOTHBIICHUS B KOJIEOATEILHOM KOHTYpE.

5. BeiHyXneHHble KojeOaHus. BekropHas amarpamMma HampspkeHHil. PesoHaHc Toka.
Pe3onancnas gacroTa.

6. CootHomieHue a3 Mexay BHEIIHUM HaMpsDKEHHWEM, CHIION TOKa M HalpsDKeHHEM Ha
Pa3IMYHBIX 2JIEMEHTaX LIETH.

7. Ilepemennslii TOK. WHIYKTUBHOE U €MKOCTHOe comportuBieHue. I[lomHoe
CONPOTHUBIICHHE 1IN MTPU NTIEPEMEHHOM TOKE.

8. JlelicTByromue 3Ha4Y€HHUs CUJIBI TOKA U HANpPsOKEHHs. MOIIHOCTh MPH TEPEMEHHOM
toke. Koapurment momuoctu.

N e

3JleKmp0M£IZHumele 60JIHbl

1. Cucrema ypaBHeHuii MakcBenna Kak o0000IIeHHE Pa3pO3HEHHBIX  SBJICHHM
JJIEKTPUYECTBA U MArHETU3MA.

2. CsoiicTBa ypaBHeHHI MakcBeia. [Ipeacka3zanue cylecTBOBaHUS JIEKTPOMArHUTHBIX
BOJIH.

3. BomHoBoe ypaBHeHme. CKOpPOCTh pACIpOCTpPaHEHUS BOJHBI W  TIOKa3aTenb
IIPEJIOMIIEHUS CPEIBI.

4. Tlnockas 2JIeKTpOMarHuTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHUKHU.

5. DHeprus v UMITyJIbC JIEKTPOMAarHUTHON BosIHbL. Bektop [loiiHTHHra. IHTEHCHBHOCTS.

6. Ilkana anekTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcrecTBeHHBIN U NOJIAPU30BaHHBIN cBeT. Bunpl nonspusanuu. CTeneHs Noaspu3aiu



YaCTUYHO MOJIIPU30BAHHOIO CBETA.

8. 3akon Maioca.

9. lonmspuzauus mnpu OTPAKEHUHM U TPEIOMIICHMM CBETa Ha TpaHUIE pa3ena
JIUAJIEKTPUKOB. Yroa bprocrepa.

10. JIBoitHOe yuenpenomiieHue. Y CTpoicTBO mpu3Mbl Hukous.

11. Onrtuyecku akTUBHBIE BeleCTBa. BpalleHue MIOCKOCTH MOJSpU3ALMM CBETa MpU
IIPOXOXKACHUN Yepe3 ONTUUECKU aKTUBHYIO CPELY.

Humepghepenyun ceemosvix 601

1. Tlomstme wuHTepdepeHuuu. [IpuHIUT Cyneprno3umuM s CBETOBBIX  BOJIH.
HaGnronaemble 1 HeHAOIIOAaeMble BEITUUMHBI.

2. KorepentHele M HeKOTepeHTHbIC BOJHBIL. ClOXKEHHE WHTEHCHBHOCTEH B Cirydae
HEKOTePEHTHBIX U KOT€PEHTHBIX KOJIeOaHuil.

3. VYcnoBusi ycuieHus W OcnabiIeHHs CBEeTa B 3aBHCHMOCTH OT pasHocTH (a3
UHTEPHEPUPYIOIINX BOJIH.

4. Onruueckuil myTh cBETOBOro Jyda. CriocoObl U3MEHEHUSI ONTHYECKOTO ITYTH CBETOBBIX
BOJIH.

5. CB43b ONTUYECKON PA3HOCTH XO/a IBYX BOJIH C pa3HOCThIO (pa3. YcaoBHs MakCUMyMa
¥ MMHUMYMa UHTEp(EPEHIINN B 3aBUCIMOCTH OT ONTUYECKOM pa3HOCTH XOJa.

6. Cxema lOwnra. YcnoBusi HaOmromenus: mHTepdepeHunn. KoopaumHaThl CBETIBIX U
TEMHBIX [I0JIOC Ha SKpaHe.

7. BpemeHHas U IpPOCTPaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IUIEHKAX B OTPAKEHHOM U IIPOXO/SIIEM CBETE.

9. Cxema mns HabmoneHus kosen; HproToHa. Pamuycel CBETNIBIX M TEMHBIX KOJEI B
OTPaKEHHOM M IIPOXOASIIEM CBETE.

Jugppakuyus u oucnepcusa ceéemosvix 8011

1. Senenue mudpakuumu. OcoOeHHOCTh AMQpaKIUK CBETOBBIX BOJH. Jludpakuums
Openens u Opaynrodepa.

2. Ipunuun Itoiirenca-®penens. YnpolieHWe BBIUUCIEHUH C MOMOIIBI0 BEKTOPHOU
JUarpamMmabl.

3.  udpakuus Openens Ha KpyrioM oTBepcTUd. 30HbI PpeHerns.

4. Judpakuus @payHrodepa Ha y3KOH NPSIMOIMHEWHON IIeNH. Y CIOBUS MakCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yIJIa AU(PaKIIH.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTHKU IU(PAKIMOHHON PpEIIETKH.
VYcoBUs I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3zpeniaromas CrioCOOHOCTh TUPPAKIINOHHONW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON pEIIETKE.

8. ®usnveckue MPUHIIHITEI TOIOTPAPHH.

9. Hucnepcus ceera. HopmasnbHas u aHOMallbHas TUCTIEPCHS.

10. BomHoBoi#t maket. dazoBas v rpyImoBasi CKOPOCTH BOJTHBI.

3 cemecTp
Keanmoesas npupooa uznyuenus

TennoBoe n3nmyueHue abconmoTHO YepHoro Tena. 3akoH Credana — bonbimana.
3akoH cmemienus Buna. ['mnoresa Ilnanka.

OHeprus u umnynsc ¢poroHa. J[aBaeHue ceera.

dotorddext. 3akonsr pororddexra. KpacHas rpanuna pororddexra.
®opmyna DiHIITEIHA. PenATUBUCTCKUN U HEPETATUBUCTCKUN (OTOI(D(DEKT.
TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHHE.

ook owdE



~

agrwbhE NoakowhE

NoabkowhE

1.
2.
Depmu-/1
3.
4.
S.

A dexr Komnrona. ®opmyna Kommnrona.
KopmyckynisipHO-BOJHOBOM 1yaju3M CBETA.

Inemenmeul K6AHMOGOU MEXAHUKU

BoaHOBBIE CBOWCTBA YACTHII.

JlnuHa BosiHbl 1e bpoiins. DkcrepuMeHTaIbHOE OATBEPKICHUE.

[Tpunnun vHeonpenenennoctH [ eiizenoepra. COOTHOIICHUE HEOMPEIETICHHOCTEH.
BonnoBast pyHKIMS 1 ee cBOICTBA.

OcHoOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHnue [Ipénunrepa.

Yacruua B noTeHIHaIbHON siMe. KBaHTOBaHME 3HEPTUH.

[TpoxokIeHre YacTUIIbI Yepe3 MOTEeHIIUaIbHbIN O0apbep. TyHHEIbHBIN 3 deKT.

Teopus bopa u uznyuenue amomos

[TnanerapHast MOAeNb aTOMA.

IToctynatel bopa.

Wznyuenue aroma BOJIOpOa U BOJAOPOAONIOAO0HBIX CUCTEM.
Cuexrpanbnbie cepun. Dopmyna bansmepa.

CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOoH Mo3mu.

Amom ¢ mouxku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UnCIla, XapaKTEPU3YIOLIUE TI0JI0KEHUE DIIEKTPOHA B aTOME.

KBaHnTOBanue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

CnuH snextpona. [1oyHBII MOMEHT 3J€KTpOHa.

Cxema 3HepreTn4ecKkux ypoBHEHN aTomMa BOJOpPO/a.

[TpaBuiia oTG0pa NMpy aTOMHBIX MEPEX0Iax.

3aroHeHNE IIEKTPOHHBIX 000JI0UEK B MHOTOJIEKTPOHHBIX aToMax. [Ipunuun [Maymnu.

Keanmosasa cmamucmuka u aﬂekmponpoeodnocmb meepdblx mei.i

IIprHIMI TOKAECTBEHHOCTH OJJIMHAKOBBIX YaCTHII.

bo3zonbl u ¢depmuonsl. Tpu BHUIAa CTAaTUCTUKH: Kiaccudeckas, bo3ze-DiHmTeliHa u
vpaxa.

CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPABIX TEIl.

ONEKTPONPOBOJHOCTh  MOJYMPOBOAHUKOB.  3aBUCUMOCTb  IPOBOAMMOCTH  OT

TEMIEPATYPHI.

6.
7.
8.

NoakowhE

CobcTBeHHas ¥ MPUMECHAsk TPOBOAUMOCTD MOJIYITPOBOIHUKOB.
ONEeKTPONPOBOJHOCTh METAIIIIOB. 3aBUCUMOCTh COITPOTUBIIEHUS OT TEMIIEPATYPBHI.
SIBnenne cBepxnpoBogumMocTi. KBaHTOBast T€OpUs CBEPXIIPOBOAMMOCTH.

Amomnoe a0po u adepuvie peaKyuu

SBenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTUBHOIO paciajia.
PaguoakTuBHBIE PSIIBL.

CocraB 1 XapaKTepUCTUKHA aTOMHOTO SApa. S iepHble CUIIBL.

KanenbHas u obonoueunas moaenu suep. Panuyc siapa.

Macca u 3Heprus CBs3U Apa. Y 1eJIbHas SHEPTHs CBA3H.

SAnepHble peakuu. DHEPIUsl sIEPHON PEAKIIMH.

SAnepHas sHepreTUka.



Ocobennocmu paouoaKmusHvlx pacnaoos

1. VYpaBHeHue M 3HepreTuyeckoe ycioBue o-pacrnana. CBsi3b SHEPrUU O-4aCTUIBI C
NEpPUOOM IoJIypacnaja.

2. Tynnenbnbld 3¢ ekt mpu o-pacnage. CreKTp o-4acTHil.

3. Xapakrep CreKTpa y-u3JIyuyeHusl.

4. Ilpoueccsl B3aUMOAECUCTBHS Y-KBAHTOB C BELLIECTBOM.

5. 3aBHCHMOCTb MHTEHCHUBHOCTH Y-H3JIY4€HUs OT TOJILIMHBI ci1os BemiecTBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUCHHUS.

6. Tpu Bupa B-pacnana. DHepreTHUECKUi crieKTp B-dacTui. I nnoreza HEUTPUHO.

7. 3akoHBI cOXpaHEeHHS npH B-pacnaze. Jlentonsl. JlenToHHBIN 3aps.



IIpuioxenne 2.

OHEHO‘IHLIB cpeacrea AJisd MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranmum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHLIN

[Inanupyemblie pe3ybTaThl 00yUeHUS

OneHouHbIe CpeCTBA

OIIK-1 CriocoOeH MpUMEeHSITh €CTECTBEHHOHAYYHbIE U OOIIEHH

poecCHOHATLHOM ACSITETLHOCTH;

JKCHCPHBIC 3HAHUA, MCTOJAbl MATCMATUYCCKOI'O aHaJIn3a U MOACINPOBAHHA B

OIIK-1.1

—  Pemaer CTaH/IapTHbIE

npodeccuoHaIbHBIC 3a/1aun
PUMEHEHHEM OOIIEHH)KCHEPHBIX 3HAHUI

C

IlepeyeHb TeopeTHUYECKUX BOMPOCOB K IK3aMEHY:
1 cemecTp

1. KunemaTuka nmocrynarenbHOro ABMkeHuUd. [loHsTHE paanyc-BeKTOpa, CKOPOCTH
u yckopenus. Hauanbnble ycnosus. [lpsmas u oOpaTHas 3a1a4i MEXaHUKH.

2. HuepumanpHbBIE CHCTEMBI OTcueTa. [IOHSATHE CHIIBI, MacChl W HMITYJIbCA.
OCHOBHOI 3aKOH AMHAMUKH ITOCTYNATENBHOTIO ABUKCHHUS.

3. 3aKoHBI COXpaHEHHs B MeXaHWKE. 3aMKHYTas CUCTeMa. 3aKOHBI COXpaHECHHUs
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. JlBa cmocoba omucaHus B3aUMOAEUCTBUSA. J[BHXKEHHE 4acTUIBI B OJJHOMEPHOM
cTarmoHapHOM Mosie. CBs3b MEXITY CUION U MOTEHIIMATBHOM SHEPTHEH.

5. OOmiee moHATHE O BOJHAX. XapaKTEPUCTUKU Oeryuieidl BoiHbL. BonHoBOE
YpaBHEHUE TIJIOCKOW BOJIHBI.

6. Iloctynarel OifHmTeiliHa. 3amelyieHue BpeMeHH. JIOpeHILIEBO COKpalleHHe
JUITMHBL. PensTuBrCcTCKME MHBapUaHThI. MIHTEpBaIL.

7. Makpocucrema. MukpococTtostHue u MaKpOCOCTOSIHUE CUCTEMBI.
Cratuctuueckuid noaxoa. [loHsITHE BEPOATHOCTH M CPEIHEN BEJTUUHHBI.

8. @yHKIus pacrpelesieHus ClydyailHOW BeTMYuHBL. PacnpezneneHue MoyeKynl 1o
MIPOEKLHSIM CKOPOCTEH.

9. Mogens wupeanbHOro rasa. JlaBieHue W Temmeparypa C TOYKH 3pEHHUs
MOJIEKYJISIPHO-KHHETHYECKOW TEOpUH. Y pABHEHHE COCTOSIHUS WJICAJIbHOTO Tasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

10. IIpoGiema HEOOPATMMOCTH TEIUIOBBIX IMPOLECCOB. DHTPOINHUS CUCTEMBI U €€
cBoiictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MakpococtosiHus. Cytb HeoOpatuMocTu. CTaTUCTUUYECKUM
cMbicl 3HTponuu. Popmyia bonbsimana.

12. T'panunsl  OPUMEHHUMOCTH ~ MOJEIM  HMJCAJbHOTO  rasza.  YpaBHEHHE
Ban-nep-Baansca. M30oTepmbl peanbHOro rasa.

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHY.

2 cemecTp

1. Cunpl B3aUMOJAEWUCTBUS B MPHUPOAE. OJEKTPOCTATUYECKOE TOJE. 3aKOH
Kynona. HanpsxeHHOCTB 351eKTpocTaTndeckoro noiis. ITpunnun cynepno3unyu.

2. [Torenuman. Teopema 0  LIMPKYISALMHM  BEKTOpa  HANPSKEHHOCTH
NMEKTPOCTATUYECKOTO MOJIsL. CBSA3b MEXAY HANPSIKEHHOCTHIO U IOTEHIIUAJIOM.

3. Onexrpuueckuid ToK. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Owma B nuddepenunanbHoit popme.

4. Enunast nmpupozaa snexTpuyeckoro U MarHuTHoro nossi. Ilone aBrmkyerocs
3apsna. [IpyHIMn cynepno3nnuy MarHuTHeIX nosnel. 3akoH buo-Casapa.

o. [ToTox M mUpKyJIALKS BEKTOpa MHAYKIIMM MarHuTHOro 1nojis. Teopema ['aycca
U TEOpEMa O LUPKYIISILUH.

6. 3akoH 3nekTpoMarHuTHOW uHAyKIuK Papanes. [lpasuno Jlenna. Buxpesoe
ANEKTPUYECKOE TOJIE.

1. Cucrema ypaBHeHMii MakcBemia kak 00oOIIeHHE Pa3pO3HEHHBIX SIBICHUN
AJIEKTpUYECTBA U MarHeTu3ma. MaTtepuaibHble ypaBHEHUS.

8. CeoiictBa ypaBHeHMM  Makcsemia. IlpeackasaHue — CynieCTBOBAaHMS
AJIEKTPOMArHUTHBIX BOJIH.

9. CrniocoObl nomnsipu3anuu ecrecTBeHHoOro ceeta. Ilpmsma Hukosnsa. Bpamenue

MJIOCKOCTH MOJISIPU3ALIMK CBETA MPU MPOXOXKACHUH YEPe3 ONTUUYECKU aKTUBHYIO CPELY.
10. IlIkama 37eKTpOMarHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO JIMAIla30Ha.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

ITokaszaTens nperoOMIIEHUS CPEbI.

11. Cxema IOnura gana HaOmoneHus wuHTepdepeHuun. BpemenHas u
MPOCTPAHCTBEHHAS! KOTEPEHTHOCTD.

12.  SBnenne nudpakuuu. Jdudpakuus @Dpenens u Dpaynrodepa. [lpunHimn
['oitrenca-Openens.

Ilepeyenn TeopeTHYECKNX BONMPOCOB K 3a4eTy:

3 cemecTp

1. TennoBoe usnyuenue tena. 3akoH Credana-bonblimMana. 3akoH cMeleHUs
Buna. I'unoresa I1nanka.

2. ®oronsl. JlaBnenue ceera. KopmyckysisspHO-BOIHOBOM Ayalli3M CBETA.

3. BonnoBble cBolicTBa yactull. J{mHa BoaHbI A€ bpoiinsa. DkcriepuMeHTanbHbIe
MIOATBEPKICHUS TUIIOTE3BI 1€ bporis.

4. [lpuniun ~ HeompeneneHHocTH.  COOTHOUIEHME  HEONPEIesIEHHOCTEN
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUsI B KBAaHTOBOM MEXaHHUKe.

o. ®duznyeckoe HCTOJIKOBaHUE BOJH 1€ bpoiina. BonnoBas QyHkuus u ee
cBoiicTBa. [ITOTHOCTH BEpOATHOCTH OOHAPYKEHUS YACTHIIBIL.

6. OcHoBHasl 3ajjaua KBaHTOBOM MexaHHMKHU. HecTannoHnapHoe U cTanuoHapHOe
ypasBHenue lpénunrepa.

7. [IpoxoxkaeHne wyacTHIBl 4Yepe3 MOTeHUUaIbHBIM Oapbep. TyHHENBHBIH
¢ dekr.

8. [Inanerapnas moxpenp aroma. Iloctynmatel bopa. KBaHTOBaHme 3sHeprum
BOJIOPOJIONIOA00HOI CUCTEMBI.

9. VpaBuenue Illpegunrepa mig aroma Boaopona. KBaHTOBaHME MOMEHTa

umnyneca. [IpaBuna otdopa.

10.  Cnwun anektpona. KBaHTOBBIE YHCIIa, OMMMCHIBAIONINE COCTOSTHUE DJIEKTPOHA B
atome. KpatHocTh BbIpOKI€HUA SHEpreTuueckux ypoHeu. [Ipunuun [Taymnu.

11.  TlpuHIMN TOXASCTBEHHOCTH OJIMHAKOBBIX YacTHUIl. BO30OHBI W (PepMHOHBI.




CtpyKTypHBII

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

JJIEMEHT
KOMIIETEHIIUH
KBaHTOBBIE pactpeneieHus.
12. CoOoaHble 31eKTpoHbI B MeTaiie. DHeprust @epmu. 30HHAs TEOPUs TBEPIBIX
Tel.
13.  Macca u 3Heprusi CBsI3U aTOMHOIO sipa. 3aBUCHUMOCTb Y/EIbHOM 3HEprus
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAETb sIpa.
14.  Tpwu Buaa B-pacnanga. DHepreTuueckuii cnekTp B-yactui. Heiitpuno.
15.  Knaccudukanus snemeHTapHbIX yacTull. JlenTonsl. JlenToHHbI 3aps.
16.  Anponsbl. bapuonsslii 3apsa. KBapkoBast MoJienb aApOHOB.
OIIK-1.2 —  Ilpumenser METOIBI Ilpumepuvr npakmuueckux 3adanui:
MOJICJIMPOBAaHUSI M MaTeMaTU4eCKOIo 1 cemectp
aHaJM3a 8 peleHus  3ajad B

npodeccnoHanbHOM AeSITETbHOCTH

1. OnHopoaHbIil cTepkeHb Maccoil M = 5 Kr, pacroiOXeHHbI BEPTUKAIBHO,
MOXET BpallaTbCsl BOKPYI OCH, MPOXOIALIEH 4Yepe3 €ro BepXHUuiM KoHel. B cpeauny
CTEpKHsI NMONafaeT Iysst Maccod m = 10r, JeTsmas FOpU30HTAIBHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaeT B HEM. OnpeIeIuTh KHHETHIECKYIO SHEPTUIO CTEPXKHS Cpasy
Iocje yaapa.

2. Yactuma wmaccel my = 0,1 kr, JIBWXKYIIasCIi CO CKOPOCTbIO v = 3 M/c,
HCTBITAIA YOPYro€ COYJapeHHEe C ITOKOMBIIEHCA 4YacTUIe wmaccbl m, = 0,2 Kr .
OnpenenuTh Kakyr0 KHHETHYECKYIO SHEPIUIO MpHOOpena BTopasi yacTulia, ecu mepBast
OTCKOYMJIA IO IIPSAMBIM YIJIOM K CBOEMY IIEpBOHAYAJIbHOMY HAIIPABIICHUIO.

3. PensATHUBUCTCKUI 3JIEKTPOH MMeEET KHMHETHYecKyro sHepruto T, = 0,34 MaB.
Onpenennuts CKOPOCTh, ¢ KOTOPOM OH JBHKETCs. CUMTATh SHEPTUIO MTOKOS AJIEKTPOHA
mec? = 0,511 M3B.

4. Omnpenenutb CKOPOCTh MOJEKYJ a30Ta, MPH KOTOPOH 3HaueHue (QyHKIHU
pacripenienenus MakcBesuia ipu Temreparype T, = 400 K OyJeT TakuM ke, Kak ¥ JUIs
temneparypsl T, = 500 K.

5. VYruekucnblii ra3 B koauuectse v = 0,8 Mosel HarpeBaroT U300apHUecKH Tak,
4TO ero 00bEM yBenuuuBaercs B N = 3,1 paza. OnpeaenuTte U3MEHEHNE SHTPOIIUU B 3TOM
MpoIECCE.
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6. WMneanpHBIN OJJHOATOMHBIN a3 COBEPILACT LUK, COCTOSIIIUI U3 IBYX H30X0P
u AByX wu3orepM. HauOGombinas M HauMeHbIIas TeMIIEpPaTypbl LHMKJIA COCTABIISAIOT
T, =400K u T,=300K, a naubompmuii o0beM B n =4,5 pa3za mpeBHIIIACT
HauMeHbplMiA. Onpenenure K03(hHUIMEHT O0JIE3HOT0 IeHCTBHS TAKOrO LUKIIA.
2 ceMmecTp
1. KBagpaTHas mnpoBOJIOYHAs paMKa pacHoOJOXKEeHa B OJHOW IJIOCKOCTH C
JUIMHHBIM TpPSIMBIM IIPOBOJIOM TaK, 4TO JIBE €€ CTOPOHBI HapajuieiabHbl IpoBoay. 1o
paMKe W TpOBOAY TeKyT oauHakoBele Toku | = 1 kA. Ompenenuts cuny F,
JICUCTBYIOIIYIO Ha PAMKY, €CITU O KaiIasi K MPOBOAY CTOPOHA PAMKH HaXOAWUTCS Ha
paccTOsIHUU, PAaBHOM €€ JUIMHE.
2. Koneb6arenpuslit KoHTYp uMeeT eMKocTh C = 10 Mx®, nHayKTUBHOCTD L = 25
MI'H 1 akTHBHOE conpoTtuBieHue R =1 Om. Uepes ckonbko KojaeOaHUH aMITUTY/1a TOKa
B 9TOM KOHTYpE€ YMEHBILIUTCS B € pa3?
3. /lBa 6eCKOHEYHO JJIMHHBIX IPSMBIX TPOBO/IA CKPEIIEHBI O] MPSIMBIM YTJIOM.
ITo mpoBogam texyt Toku |3 = 80A u |, = 60A. Paccrosiare d Mex 1y IpoBOIaMH PaBHO
10 cM. onpeennTh MAarHUTHYIO HHAYKIMIO B B TOUKe, OJMHAKOBO y/1al€HHOM OT 000uX

MIPOBOTHUKOB.

4. KoHIIBI IeH, COCTOSIIEH U3 MOCIeI0BATENFHO BKIFOUEHHBIX KOHIEHCATOPa
U axktuBHOro compotruBieHuss R = 110 OM, mnoacoenuHWIM K TEPEeMEHHOMY
HampsDKeHUI0 ¢ aMIIUTYAHBIM 3HadeHueM Up = 110 B. Tlpu stom ammimutyna

ycTaHOBHUBIIErocss Toka B uenu Iy = 0,50 A. Haiitu pazHocTh (a3 Mexay TOKOM U
I10/1aBAEMBIM HAIPSKEHUEM.

5. Cser ¢ A =589 HM mnasaer HOpMANbHO Ha JTU(PPAKLIUOHHYIO PELIETKY C
nepuonom d = 2,5MKM , cogepxkanryto N = 10000 mrpuxoB. Haiitm yrmoByio
HIMPUHY TU(PAKIIMOHHOIO MAKCUMyMa BTOPOTO MOPSI/IKA.

6. [lyyok ecrecTBEHHOro CBeTa TMaJaeT Ha CHUCTEMY U3 JIBYX
MIOCJIEZIOBATEIBHO PACHOJIOKEHHBIX IOJSIPU3aTOPOB, YTOJ MEXIAY IUIOCKOCTSIMU
npornyckanuss Kotopbix coctaBiger 30°. Koadduument mnornomeHuss mnepBoro
nossipu3atopa coctasisier 10%, a Broporo — 20%. Kakast yacTh HHTEHCUBHOCTH CBETA
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MPOMIET uepe3 3Ty ONTHYECKYIO CUCTEMY?
3 ceMmecTp

1. Yepnoe teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbko pa3
yBenu4uiach o0Ias TerjaoBas 3Heprus, usiyyaemas TenoMm? Ha ckonbko M3MeHMIIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAs MAKCUMYMY 3HEPIMHM HM3IY4YEHHUS] M CHEKTPaJIbHBIN
COCTaB U3JIyyeHUs ?

2. OnpenenuTh HAaMMEHBIINK 3aJepKUBAIOIINN TOTEHIMAT, HEOOXOIMMBIA IS
IpeKpalleHsl SMUCCUU C TOBEPXHOCTH (DOTOKATOA, €CIIM OH OCBELIAECTCS U3ITyUEHUEM C
JUIMHOM BosiHBl 0,4 MKM, a KpacHas rpaHula AJis MaTepuana karoga pasHa 0,67 MkM

3. ®oroH ¢ sHepruel 1 MsB paccesics Ha cBOOOIHOM MOKOUBIIEMCS 3JIEKTPOHE.
HaliTh KMHETHMYECKYl0 SHEpruio 3JIEKTpOHA OTAAauu, €CJIM B pe3yJbTaTe paccesHus
JUIMHA BOJHBI (JOTOHA U3MEHMIAch Ha 25%

4. Tlpu ABM>KEHHUH YaCTHULBI BJIOJIb OCH X CKOPOCTb €€ MOXET OBITh ONpeeieHa C

TOYHOCTBIO (ommOkoi) g0 1 cm/c. HaliTu HeompeneneHHOCTh KOOpPJAMHATHI, €CIH
qacTuIen sBisercs: 1) anekTpoH, 2) npobunka maccoit 0,1r

5. CoOcTBeHHass (yHKLHSA, ONUCHIBAIOIIAs COCTOSIHUE MHKPOYAcTHULIBI B

1//n(x)=Csin@x

OECKOHEYHO MIyOOKON MOTEHUHMaNbHOM sMe mHpuHON {, uMeeT BUJ I
Hcronb3ys ycinoBUss HOPMHPOBKH, OTIPENEIHUTh TOCTOSTHHYIO C.

6. BbruucnuTe paanychl MEPBBIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPO/Ia

7. Haiitn HanOonpllyl0 U HAaUMEHBIIYIO AJIUHBI BOJIH cepuu [lamena B crnekTpe
u3IydeHus: Bojgopona. CpaBHHUTH NOJYYEHHBIE 3HAUYEHUS C JJIMHAMM BOJIH BHJIMMOTO

U3ITy4eHUs
192
8. IlepBoHauanbHas Macca HW30TONa HMpuAMA '’ paBHAa M = 5 1, mHepuoj

noxypacnazaa 75 cyrok. OnpenenuTe, CKOJIBKO siiep pacnaaercs 3a 1 ceKyHAy B 3TOM
npemnapare. CKOJIBKO aTOMOB 3TOr0 Ipemnapara octaHeTcs yepes 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTH Mperapara 3a 3T0 Bpemsi?
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9. B meHTpe coiHIA MOpOTEKAeT TEpMOsAJEpHAs pEaklusl CUHTE3a TIenus u3
BOJIOPOJA, B KOTOPOIl M3 YeTHIpEX MPOTOHOB oGpasyercst sapo He' u aBa mosurpona.
3anummre 3Ty peakuuio. Kakue emie yactuiibl 00pa3yrorcst B Her?

10. Kakoe xommuectBo U?® «Bpiropaet» 3a rox B SICPHOM PEAKTOpE C
anekTpudyeckoil MomHocThio 1 I'Bt n k.m.a. 38%? Cuurare, 4To pacnaj saep ypaHa
[OJ JIEHCTBHEM TEIJIOBBIX HEUTPOHOB NPUBOAUT K OOpa3oBaHUIO H30TOIOB
KceHOHa-141, ctpoHuus-92 U Tpex BTOPUUHBIX HEHTPOHOB.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OlLleHUBAHUS:

CornacHo yuyeOHOMY IJIaHy BHJIAMHU MPOMEXKYTOUYHOH aTTecTaluy 1o AucHUIuinHe «Dusnka»
ABIIIOTCS 3a4eT W JIBa 3ayeTa C OLCHKOM. 3aueT MpOBOAUTCS B BUAE COOECEJOBaHHUA IO
TEOPETUUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

— Ha OLEHKY «3auTeHo» (3-5 OauioB) — oOyd4aromuiicsi MOKa3biBaeT C(HOPMHPOBAHHOCTH
KOMIIETSHIINI, HAIMYUE TBEPAbIX 3HAHHUI MPOrpPaMMHOT0 MaTepHala, rpaMOTHOE U JIOTUYECKOe
U3JI0KEHWE MaTrepuana NpuU OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, YBEPEHHO
UCIPAaBIIIEMbIE TOCJE JTOMOJHUTENIBHBIX BOIPOCOB, MPAaBUIbHBIC JIEHCTBUS MPH JAEMOHCTPALUU
YMEHUH U HAaBBIKOB.

— Ha OLIEHKY «He 3a4uTeHo» (1-2 6amia) — 00yJaromUiiCs MOKa3hIBAET, YTO PE3YIIHTAT O0yUCHHS
HE JOCTHTHYT, KOMIIETCHIIMA HE C(HOPMHUPOBAHBI, HE MOXET NPEABIBUTH 3HAHUS Ha ypPOBHE
BOCTIPOM3BEJCHUS U OOBSICHEHHsS] MHPOPMAIMH, JaXKEe C MOMOIIBI0 HABOMISIIUX BOIPOCOB, HE
CHOCOOEH MPOJEMOHCTPUPOBATH YMEHUS M HABBIKH MTPU PEUICHUHU MPOCTEHIINX 3a/1a4.

3a4éT ¢ oeHKOH 00yUaroIIKecs [T0JIY4al0T B PE3yJIbTaTe BBIIIOJHEHHS BCEX BUIOB padoT,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3y4deHUs AUCUUILIMHBL. Bce BHMIBI paboT OLIEHHBAIOTCS
IIPENOIAaBaTENIEM, COIJJACHO YCTAHOBJIEHHOM PEUTHMHIOBOM IIKale Ui JaHHOrO ceMmecrpa. B
ciydyae HeBblmonHeHUs oOyvaromumes 20% - 30% ot obmero uuciaa BUAOB padorT,
IPEIyCMOTPEHHBIX B 3 CEMECTpe WJIM IpPU BO3HUKHOBEHHM CIOPHBIX CHUTyallUd, 3auer
npoBoIUTCS B hopMe cobeceoBaHus 110 BOIPOCAM U 3aJJaHHSIM COIJIACHO MEPEYHIO BOIIPOCOB U
NPAaKTUYECKUX 3a/laHUH K 3a4€Ty C OLIEHKOIA.

Ilokazamenu u Kpumepuu ouenueéanus zauema c OI,(EHKOL?.'

— HA OLIEHKY «OTJIHYHO» — PE3YIbTHUPYIOIIHNHA PEUTHHT 00y4arolIerocs JOJIKEH COCTaBISTh 85 —
100% ot makcuManbHOM cymMMBbl OamoB 3a cemecTp. OOydaromuiicss Moka3blBaeT BBICOKHMN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHILIMH, BCECTOPOHHEE, CHUCTEMATHYECKOE MU TIIyOOKoe
3HaHUE Y4eOHOro Marepuaiga, CBOOOJHO BBIINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO
ONepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHU IPUMEHEHHS] MX B CHUTYyalUsX IOBBIIIEHHON
CJIO’)KHOCTH;

— Ha OLEHKY «XO0POII0» — Pe3yNbTUPYIOIUNA PEUTHHT 00y4aronerocs Jo0MKeH cocTaBiIsaTh 70 —
84% 0T MakcUMaJIbHON cyMMbI OaylIoB 3a ceMecTp. OOyuaromuiicst 10KEeH MoKa3aTh CpeIHUI
ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: OCHOBHBIE 3HAaHHSA, YMEHHUS OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOUYHOCTH, 3aTPYAHEHUS IpH aHATUTHUYECKUX
olepanusx, IEPEeHOCe 3HaHU U YMEHUH HA HOBbIE, HECTAaHAAPTHBIE CUTYaLINN;

— Ha OILIGHKY «Y/AOBJIETBOPHUTEJbHO» — DPE3YJIbTUPYIOIIMH PEUTUHT 00YyYaromierocst MOJIKEeH
coctaByATh 50 — 69% OT MakCUMaJIbHON CyMMBbI 6aylioB 3a cemecTp. CTYACHT JOKEH MOKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIMNA, TO €CTh OH JIOJDKEH UMETh 3HaHUS Ha
YPOBHE BOCIIPOM3BEJCHHUSA M OOBSCHEHUs MH(DOPMAIMK, UHTEIEKTyalbHble HaBBIKU PEIICHHS
MPOCTHIX 3a7ay; B XOJE€ KOHTPOJBHBIX MEpPONPHUATHUN JONMYCKAIOTCS OLIMOKH, IMPOSBIISETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUN, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBACT 3HAUYUTEIbHBIC
3aTpyJHEHUS IIPU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLICHKY «HeY/A0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOIIUN PEUTHHT 00Yy4a0IIEerocs COCTaBIIsIeT
meree 50% OT MakCUMaJIbHOW CyMMBI OaJIJIOB 32 CEMECTp pe3yJbTaT 0OyueHHUs] He JOCTUTHYT,
KOMIIETEHIIMM HE CQOPMHUPOBaHBI, CTYJEHT HE MOXXET I[I0Ka3aThb 3HAaHUS Ha YpPOBHE
BOCIIPOM3BECHUS U 00BSICHEHUSI MHPOPMAILIUU, HE MOXKET MOKa3aTh MHTEIUIEKTYaJIbHbIC HABBIKU
pelIeHus IPOCTHIX 3aau.









