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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2022 - 2023
yueOHOM roly Ha 3acefqaHuu Kapeapsl Du3nKu

IIpotokom ot 20 1. Ne
3aB. kadeapoii M.B. Apkymnuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kapeapbl Duznku

[Ipotokom o 20 r. Ne
3aB. kadeapoii M.B. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

IIpotokom ot 20 1. Ne
3aB. kadeapoii M.B. Apkynuc

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kapeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii M.b. Apkynuc

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u onodpena st peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu kapeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoi M.b. Apkynuc




1 Iles1u ocBOECHUS TN CUMILTAHBI (MOYJI51)

oBNajicHue ©0a30BBIMH 3HAHUSAMH OCHOBHBIX (PU3MUYECKHMX 3aKOHOB M METO/OB
KJACCUYECKOH U COBpPEMEHHOM (U3MKU JUId YCHEIHOro (QOpMHUPOBAHUS U Pa3BUTHA,
o0mienpodeccuoHaTbHBIX KOMIIETEHIINNA IO BHJIaM TPO(GECCUOHATLHON IS TEILHOCTH B 00JIACTH
CTPOUTENBHOIO MH)KUHUPUHTA

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMmMsbl

Jucnummmaa Ousnka BXOAUT B 00513aTENNbYI0 4acTh y4eOHOTO TUIaHa 00pa30BaTeIbHOM
HPOTPaMMBI.

JUis  u3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
cOopMUPOBAaHHBIC B Pe3y/IbTATE U3YUCHHS TUCIUIUINH/ TIPAKTHK:

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
chopMupoBaHHBIE B pe3yiabTare u3ydeHus jucuuuimH  «Pumsuka», «Maremaruka,
«Mupopmaruka» Ha 6a3e cpeqHero (MOJIHOT0) 00LIeT0 00pa30BaHMS.

3HaHus (YyMEHHMS, BIAJACHUS), TIOJyYCHHBIE IPU M3YYEHUH JAHHOW JMCHHILIMHBI OyayT
H€O6XOI[I/IMI)I AJI U3YUCHUA III/ICIII/IHJH/IH/HpaKTI/IKI

TeopeTnueckas MexaHUKa

CompoTHBIICHUE MaTEpUAIOB

CrpoutenbHas pusnka

Mertpomnorusi, cTaniapTusalus, cepTuduKanys 1 ynpapieHHe KaueCTBOM

CrpoutensHas MEXaHUKa

DneKTpOCHA0KEHNE B CTPOUTENIHCTBE

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3yJIbTaThl 00y4eHHUs

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayis) «®Pusnka» oOydarouuiics A0JKeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIUSMU:

KOZI HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemaTs 3a/1auu IpopeccCuoHaIbHOM eSTeTbHOCTH Ha OCHOBE MCITOJIb30BaHUS
TCOPCTUUCCKHUX M TMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXe
MaTEMAaTUYECKOT0 anmapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHUYECKOro Ipolecca
(sIBNIEHMS), XapaKTEPHOTO Ul 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBaHI/Iﬁ

OIIK-1.2 Hcnons3yer TeopeTMdYecKue OCHOBBI TEXHUYECKHUX HAYK IS IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENbHBIX 0OBEKTOB

OIIK-1.3 Pemaer wmHXkeHepHbIE 3a1aud C TOMOIIBIO MaTeMaTHMYECKOro ammnapara
BEKTOPHOW anreOphl, aHAIUTHUYECKOM TeOMETpUHM U MaTeMaTHYeCKOro
aHaIn3a

OIIK-1.4 Pemraer Teopernueckue 3agayd B OOJACTH TEIUIOTEXHHKH, THIPABIUKH,

TEIUIOMAcCOOOMEHa, HCTI0JIb3Ys (hyHIaMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00b€éM H coepkaHNe TUCHUILINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIHILTAHBI COCTABISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora — 15,3 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;

— BHEAyIUTOpHAs — 3,3 aKaJl. 4acoB;
— camocTosTenbHas pabota — 224,1 aka. 4acos;

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

— MOJrOTOBKA K DK3ameHy — 12,6 akas. dac
— MOATOTOBKA K 3a4éTy — 12,6 akay. yac
dopma aTTeCTalUH - 3a4€T, SK3aMEH

Paznen/ rema
JUCIUILIMHBL

Kypc

AynutopHas
KOHTaKTHas pabora
(B akaz. gacax)

Jlek.

11a0.
3aH.

IPaKT.
3aH.

CamocrosTensHast
paborta cTymeHTa

Bun
CaMOCTOSITEILHOM
paboTbI

®dopma TeKyIero
KOHTPOJIA
yCIIEBAEMOCTHU H
IPOMEXKYTOYHOU
aTTecTallud

Kon
KOMITETEHIUU

1. Mexanuka

1.1 Kunematuka
JIMHAMMKA
MOCTYNaTEIbHOTO
BpaIIaTeIbHOTO
JIBHYKEHHUS

05

0,5/0,11

0,1/0,11

10

[Toaroroska k
1ab0paTOPHBIM U
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JIEKIIHH;
CamocrosTenbHOe
H3yueHHe yueOHOH
U Hay4yHOH
JUTEpa- TYpHI;
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKaMH;
Pemenue
HH/MBUAYAJIbHON
KOHTPOJIbHOU
paboter Ne 1

nabopaTopHast
pabora Ne 1;

KOHTPOJIbHAS
pabora Ne 1

1.2 3aKOHBI COXpaHEHUSI B

MCXaHHMKE

0,5

0,5/0,21

0,1/0,11

10

[Toaroroska k
1a00paTOpHBIM U
NPaKTHYECKUM
3aHATHAM;
IMpopaboTka
JICKITU;
CamocTosiTensHoe
n3yueHue yueOHoOU
U Hay4yHOH
JUTEpa- TYpHI;
Pa6ora ¢
3JIEKTPOHHBIMU
yueOHUKaMH;
Pewienne
WHAUBUIYaJIbHOM
KOHTPOJIbHOU
pabotsr Ne 1

nabopaTopHast
pabora Ne 1;

KOHTPOJIbHAS
pabora Ne 1




1.3 Mexanuueckue
KOJICOaHHS U BOJIHBI

0,5

0,1

9,7

INoaroroska x
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JIEKIINH;
CamocrosTensHoe
n3yueHHe yueOHOU
U Hay4HOU
JUTEpa- TYpHI;
Pabota c
3JIEKTPOHHBIMU
yueOHUKaMH;
Pemenne
HWHIUBUAYAJIBHOMN
KOHTPOJIBHON
pabotst Ne 1

KOHTPOJIbHAS
pabota Ne 1

HWroro no pazaery

15

1/0,31

0,3/0,21

29,7

2. DIEKTpOMarHeTu3M

2.1 Dnekrpuyeckoe TMoIe
B BaKyyMe U B BEIlIECTBE

0,5

0,1/0,11

10

[Toaroroska k
MIPAKTUYECKUM
3aHATHM;
[IpopaboTka
JIEKIIUH;
CamocrosTenpHOe
nu3ydeHue yueOHoH
¥ HAYIHOH
JIUTEpa- TYPHI;
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKaMU,
Pemenue
WHINBUIYaIbHON
KOHTPOJIbHOU
paboter Ne 1

KOHTPOJIbHAS
pabora Ne 1

2.2 MarautHoe TOJIE B
BaKyyMe U B BEIIIECTBE

0,5

0,5/0,21

0,1/0,11

18

[Toaroroska k
1a00paTOpHBIM U
NPaKTHYECKUM
3aHATHAM;
IMpopaboTka
JICKITU;
CamocrosTenpHOe
H3yueHHe yueOHOH

W Hay4HOU
JIUTEpa- TYPHI;
PaboTa ¢
AJIEKTPOHHBIMU
yaeOHUKaMU;
Pemenue
WH/MBUAYAJIbHON
KOHTPOJIbHOU
pabotsr Ne 1

nabopaTopHast

pabota Ne 28;
KOHTPOJIbHASI
pabora Ne 1




2.3 ITocToSHHBIH u
TepPEeMEHHBIN
ANEKTPHYECKHUI TOK

0,5

0,5/0,21

0,2/0,21

18

INoaroroska x
11a00paTOpHBIM U
MIPaKTHYECKUM
3aHATUAM;
ITpopaboTka
JICKIIU;
CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAyIHOH
JIUTEpa- TYPHI;
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKaMU;
Pemenue
WHINBUIYaIbHON
KOHTPOJIBHOU
pabotsr Ne 1

nabopaTopHast

pabora Ne 28;
KOHTPOJbHAS
pabora Ne 1

24 Enunoe
3JIEKTPOMAarHUTHOE IIOJIE.
Vpasaennst MakcBeia

0,3

44

ITpopaboTka
JIEKIIHH;
CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4HOU
JUTEpa- TYpHI;
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKaMHU;
Pemenne
HWHIUBUIYaJIbHOU
KOHTPOJIBHON
pabotsr Ne 1

KOHTPOJIbHAs
pabota Ne 1

Hroro no pazmeny

1,8

1/0,41

0,4/0,41

50,4

3. MonekynsapHas ¢u3uka U
TepMOIMHAMHUKA

3.1 MonekynspHo-
KUHETHYECKast TEOPHs

04

0,15/0,11

18

IToaroroBka k
NPaKTHYECKUM
3aHATHUAM;
IMpopaboTka
JICKITU;
CamocrosTensHOe
H3yueHHe yueOHOU
U Hay4yHOH
TUTEPaTypPHI;
Pabora ¢
3JIEKTPOHHBIMHU
yueOHUKaMH;
Pemenue
WHAMBUIYaJIbHOU
KOHTPOJIbHOU
pabdotsr Ne 2

KOHTPOJIbHASI
pabora No 2




3.2 TepmouHaMuKa

04

0,1/0,11

18

INoaroroska x
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JIEKIINH;
CamocrosTensHoe
n3yueHHe yueOHOU
U Hay4HOU
JIUTEPaTypBI;
Pabota c
3JIEKTPOHHBIMU
yueOHUKaMH;
Pemenne
HWHIUBUAYAJIBHOMN
KOHTPOJIBHON
paboTst Ne 2

KOHTPOJIbHAS
pabota Ne 2

HWroro no pazaery

0,8

0,25/0,21

36

4, BoaHOBas ONTHKA

4.1 DneKTpOMAarHUTHBIC

BOJIHBI

0,45

0,1/0,11

18

[Toaroroska k
MIPAKTUYECKUM
3aHATHM;
[IpopaboTka
JIEKIIUH;
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAYIHOH
JIUTEPATYPBHI;
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKaMU,
Pemenue
WHJIMBUYaJIbHOU
KOHTPOJIbHOU
pabotsr Ne 2

KOHTPOJIbHAS
pabora Ne 2

4.2 Hurepdepenuus
CBETOBBIX

TUQpaKIHs
BOJIH

n

0,45

0,1/0,11

18

[Toaroroska k
MIPAKTUYECKUM
3aHATHSM;
[IpopaboTka
JIEKIIU;
CamocrosTenpHOe
u3ydeHue yueOHon
W Hay4HOU
JUTEPATYPBHI;
PaboTa ¢
AJIEKTPOHHBIMU
yueOHUKaMH;
Pewenne
MHAUBUIyaJIbHOU
KOHTPOJIbHOU
pabdotsr Ne 2

KOHTPOJIbHAS
pabota Ne 2

Wroro no pazneny

0,9

0,2/0,21

36

5. KBanToBas ¢usuka




5.1 KBanroBas onTuka

0,25

0,2/0,11 18

INoaroroska x
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JIEKIINH;
CamocrosTensHoe
n3yueHHe yueOHOU
U Hay4HOU
JUTEpa- TYpHI;
Pabota c
3JIEKTPOHHBIMU
y4e0-HUKaMuy;
Pemenne
HWHIUBUAYAJIBHOMN
KOHTPOJIBHON
paboTst Ne 2

KOHTPOJIbHAS
pabota Ne 2

5.2 DneMeHTHl KBaHTOBOM
MEXaHHMKH

0,25

1/0,14 | 0,2/0,21

[Moaroroska k
11a00paTOpHBIM U
MIPAKTUYECKUM
3aHATHM;
[IpopaboTka
JIEKIIUH;
CamocTosiTenpHOe
n3ydeHue yueOHoH
U Hay4HOU
JUTEpa- TYpHI;
Pa6ora ¢
3JIEKTPOHHBIMU
y4ue0-HUKaMuy;
Pemenwne
HWHIUBUYaJIbHOU
KOHTPOJIBHON
pabotsr Ne 2

nabopatopHas
pabora Ne 42
KOHTPOJIbHAS
pabora Ne 2

Wroro no pasneny

0,5

1/0,11 | 0,4/0,311

6. AToMHas U siepHas pu3MKa

6.1 ®usuka atoma 1

0,25

1/0,11 [0,25/0,11

[Toaroroska k
1a00paTOpPHBIM U
NPaKTHYECKUM
3aHATHAM;
IMpopaboTka
JICKITUI;
CamocTosiTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JUTEpa- TYpHI;
Pabora ¢
3JIEKTPOHHBIMU
y4ue0-HUKaMuy;
Pewenne
WHAMBUIYaJIbHOU
KOHTPOJIBHON
pabotsr Ne 2

nabopatopHas
paborta Ne 42
KOHTPOJIbHAS
pabota Ne 2




6.2 @usmka aTOMHOTO
sapa

0,25

0,2/0,11

18

INoaroroska x
MIPAKTUYECKUM
3aHATHAM;
ITpopaboTka
JIEKIINH;
CamocrosTensHoe
n3yueHHe yueOHOU
U Hay4HOU
JUTEpa- TYpHI;
Pabota c
3JIEKTPOHHBIMU
y4e0-HUKaMuy;
Pemenne
HWHIUBUAYAJIBHOMN
KOHTPOJIBHON
paboTst Ne 2

KOHTPOJIbHAS
pabota Ne 2

HWroro no pazaery

0,5

1/0,11

0,45/0,21

36

Uroro 3a cemectp

4/0,91

2/1,51

2241

9K3aMEH,3a4uéT

Hroro no JUCHUITIIINHE

4/0,91

2/1,51

224,1

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3IUYHBIX BUAOB y4yeOHOW paboThl Hambonee 3PPeKTHBHBIC
pe3yibTaThl OCBOEHUS AMCUUIUIMHBL «®du3uka» AaT TpaaulUOHHBIE 0Opa30BaTelbHbIC
TEXHOJIOTHH, UHTEPAaKTUBHbIE TEXHOJIOTHH, UH(POPMALMOHHO-KOMMYHUKAIIUOHHBIE
o0pa3oBaTeNbHbIE TEXHOJIOTUH.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUIo
00pa30BaTEeNLHOIO  Ipolecca, MPEANONAralolly0 MpsMYyI  TPAaHCISLMIO  3HaHUH  OT
npernojaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesITeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas  JIeKUMsS—  MOCIEIOBATEIbHOE  W3JOXKEHHE  Marepuana B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno1aBaTes).

Cemunap — Oeceia npenoaaBaresis U CTyI€HTOB, 00CYKIEHHE 3apaHee MOATOTOBIEHHBIX
COOOILEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIs BCEX IEPEYHEM
peKoMeH1yeMol 00513aTebHOM U JONOTHUTEIBHOM JINTEpaTyphl.

[IpakTuueckoe 3aHsTHE, MMOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHMH M HABBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranu3zainusi yaeOHOM paboThl C peaIbHBIMU MaTEPUATBHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMHU, 3KCIIEPUMEHTaIbHAs paboTa ¢ aHAJOrOBBIMU MOJIENISMHU pe-
aJIbHBIX OOBEKTOB.

3. lHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus o0pa3oBaTEbHOrO Mpolecca, KOTopas
IpeJoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAUYMMOTo JJii HMX 00pa3oBaTelbHOro pesyiabTara. Hapsny co cneuu-
IU3UPOBAHHBIMU TEXHOJOTUSIMU TaKOTO pOJAa MPUHIMI UHTEPAKTUBHOCTU INPOCIIEKUBAETCS B
OO0JIBIIMHCTBE COBPEMEHHBIX 00pa30BaTE/IbHBIX TEXHOJIOIMH. VIHTEepakKTUBHOCTD 1OApa3yMeBaeT
CyOBeKT-CyObEeKTHBIE OTHOIIEHHS B XOie 00pa30BaTeNbHOTO Mporecca M, Kak CIEICTBHE,
(dbopmMHpoBaHUE caMOpa3BUBAIOILEHCS HHPOPMALIMOHHO-PECYPCHON CPEIbI.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJIB30BAaHUEM CHENMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBSA3M» — NEKIUA—TIPOBOKAIMA (M3JI0)KEHUE MaTepualla ¢ 3apaHee 3a-
MJIAaHUPOBAHHBIMU OIUOKAMM ), JIEKITUSA-Oece1a, JIEKIUs-TUCKYCCHSI.

CemuHap-uCcKyccusi — KOJUJIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npo0sieMbl, BBISIBJICHHE MHEHHH B Tpymnne (MEXIpyNIoBOM Iuanor, JUCKycCHs Kak CHOp-
JIAAJIOT).

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTUU  —
opranu3zaiys o0pa3oBaTeIbHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaTU3UPOBAHHBIX
IPOrpaMMHBIX CpeJl U TEXHUUYECKUX CPENICTB paboThI ¢ MH(OpMaLIKEH.

@®opMbl y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH()OPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanys. — H3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHCTpale yueOHbIX MaTepHaloB, MPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUUECKUX, ayJH0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (opme TMpe3eHTalMu — TMPeACTaBIeHUE pPe3yJIbTaToB
IIPOEKTHOM WJIM MCCIEN0BATENIBCKON AESTENBHOCTH C MCIOIb30BAaHUEM CHELUAIN3UPOBAHHBIX
POrPaMMHBIX CpeJ.

6 YueOHO-MeTOIHUECKOE 00eciedeHr e CAMOCTOSITeIbHOI PadoThl 00yYaIIMXCsl
[Ipencrasneno B npuiioxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTAMHI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTypa:
1. CaBennes, 1. B. Kypc ¢usuku : yuebHoe mocobue s By3oB : B 3 Tomax / . B.

CapenbeB. — 8-¢ uzn., crep. — Cankr-IlerepOypr : Jlaws, [6. r.]. — Tom 1 : Mexanuka.
Monekynsapuas ¢usuka — 2021, — 356 c¢. — ISBN 978-5-8114-6796-9. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOJIMOTCUHAS cucTema. — URL:

https://e.lanbook.com/book/152453 (mata obpamienus: 22.04.2021). — Pexxum gocrtyma: s
aBTOPU3. I10JIb30BATEIICH.

2. CaBennes, U. B. Kypc o6meit ¢pusuku : yueonoe mocobue : B 3 romax / M. B. CaBenbes.
— 15-e uzn., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Tom 2 : DNEKTpUYECTBO U MAarHETU3M.
Bonusl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8. — Tekcr : sneKTpoHHbIH //
Jlanb : anekTpoHHO-OMOMKoTeuHas cucrema. — URL: https://e.lanbook.com/book/113945 (nara
obpamienus: 22.04.2021). — Pexxum A0CTyIIa: JJ1s aBTOPHU3. II0JIH30BATENIEH.

3. Cagenbes, U. B. Kypc ¢pusuku : yaedHoe nmocobue : B 3 romax / U. B. CaBenbeB. — 7-¢
u3., crep. — CankTt-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas ontrka. AToMHas (pU3HKa.
®wusuka TBepaoro Tena. Pusznka aTOMHOTO S1pa U dneMeHTapHbix yactuly — 2019. — 308 ¢. —
ISBN 978-5-8114-4254-6. — Tekcr : smexTpoHHbiid // JlaHp : 3JI€KTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117716 (mara obOpamenus: 22.04.2021). —
Pexxwum moctyma: s aBTOpH3. T0JIb30BaTENICH.

0) JlonosHuTebHAS JIUTEPATYpA:

1. Demunuenko, B. . ®usuka : yueonuk / B.. lemuauenxo, N.B. Jlemunyernko. — 6-¢
u3n., nepepad. m gomn. — MockBa . MHOPA-M, 2020. — 581 c¢. + [lom. Marepuais
[DnexTponHsIii pecypc]. — (Briciiee o6pasoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1239249 (nara oOpartieHus:
22.04.2021). — PexxuM f0CTyma: Mo MOAIMUCKE.

B) MeToan4eckue ykazaHus:

1. Mexanuka. MonekynsipHass ¢u3MKa M TepMOJMHaAMUKa [DJIEKTPOHHBIN pecypce] :
naboparopuslii npaktukyMm / E. H. Acranos, 3. H. Botuesa, JI. C. [lomkenkoBa u jp. ; MI'TY. -
MarunuTtoropck : MI'TY, 2016 - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true

2. 0. 1., CaBuenko. IlepemeHHBIi TOK [DNEeKTpOHHBIA pecypc] : mabopaTOpHBIH
npaktukym / 0. W. Casuenko, O. H. BoctpoknyroBa, H. W.Mwumenesa ; MITY. -
Marnutoropck : MITY, 2018. - ISBN 978-5-9967-1151-2. - Pexum pocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/151
5139/3529.pdf&view=true

3. ®usuka TBEPAOro Tejla, aToMa M aTOMHOTO sijipa . ydeOHoe mocobue [mas By30B] /
Marnuroropckuii roc. Texuuyeckui yH-T uM. I'. 1. HocoBa. - Marnuroropck : MI'TY um. I'. WM.
Hocogsa, 2019. - 3arn. ¢ Tutyn. skpana. -Conxepix.: JJaboparopusie padoTtsl. - ISBN 978-5-9967-
1531-2 Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/153
0254/3818.pdf&view=true

5 1O 1T Kouxua CHonaux ramau mo dvruke [PDnexrnonwnii necvnel  mnaxTorvm [

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:



IIporpammHoe o0ecneyenne

Haumenosanue I10O

Ne norosopa

Cpok nercTBuUs JIMIIEH3UU

MS Office 2007
Professional

Ne 135 o1 17.09.2007

OeccpouHo

7Zip

cB000HO pactpocTtpansemoe [10

0CCCPOUYHO

MS Windows 7
Professional (s
KJ14CCOB)

J-1227-18 ot 08.10.2018

11.10.2021

MS Office Project
Prof 2007(ms
KJ14CCOB)

H-1227-18 ot 08.10.2018

11.10.2021

MS Office Project
Prof 2010(ms
KJ14CCOB)

H-1227-18 or 08.10.2018

11.10.2021

MS Office Project
Prof 2013 (ms
KJI14CCOB)

H-1227-18 ot 08.10.2018

11.10.2021

MS Office Project
Prof 2016( s
KJIACCOB)

J-1227-18 ot 08.10.2018

11.10.2021

MS Office Project
Prof 2019( s
KJ1aCCOB)

J-1227-18 ot 08.10.2018

11.10.2021

LibreOffice cB000IHO pacapocrpansiemoe I10

OECCPOUHO

Adobe Reader cB0001HO pacnpocrpansemoe I10

0OECCPOUHO

MS Windows XP
Professional (st
KJI14CCOB)

H-1227-18 ot 08.10.2018

11.10.2021

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHBIE CHCTEMbI

HasBanue xkypca

Ccrlika

HannonaneHas MH(pOPMaILlMOHHO-aHAJIUTUYECKAast
cucreMa — POCCUICKMI MHIEKC HAyYHOIO LIUTUPOBAHUSA
(PMHII)

URL:
https://elibrary.ru/project_risc.asp

[TouckoBas Axanemust Google (Google

Scholar)

cucTeMa

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

Nupopmannonnas cucrema - EquHoe okHO gocTyma K
UH(POPMALIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

9 MaTtepuaJbHO-TEXHHYECKOE o0ecreyeHne TUCIUTLIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:







MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obOecrneucHUe JUCHUIIIIMHBI BKJIIFOYACT:

Tun u Ha3Banue ayautopun OcHalleHUe ayAUTOPUU

VY4ebHble ayUTOPUN ISl IPOBEIECHUS 3aHATUH JEKIIMOHHO-TO THIa MynbTUMEIUIHbIE
CpeACTBa XpaHEHUs], TIepelavun 1 IPEACTaBICHUS HH(POPMAIIHH.

VYuebHas ayauropus i INPOBEINEHMs J1a0OpaTopHBIX pa-0ot1: JlabGoparopus «
MexaHuky, MOJNEKYIApHOH (U3MKM U TepMO-AMHAMUKW» JlabopaTopHblE YCTaHOBKH,
U3MEpUTEIIbHBIE TPU-00pPBI I MPOBEIEHHS J1Ta0OPATOPHBIX PabOT:

1. bannucTuueckue MassTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MasiTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKO-POCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aanadbarel Yy METOJI0M
Knemana u Jlezopma.

7. JJabopaTopHas ycTaHOBKa JJIsi IPOBEPKU 3aKOHA BO3pACTaHUS SHTPONMHU B IIpOLECcCe
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKU 3aKO-HOB BO3PACTAaHUS SHTPOIMHU B IIpoLEcce
Ter1000MeHa.

9.YcraHoBka JsaboparopHas M HM3y4€HHMs 3aBU-CUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. YcraHoBka nabopaTtopHas AJs UCCIEI0BaHMs TEIUIOEMKOCTH TBepaoro Tena "Md-
TET-M".

11. YcranoBka nabopaTopHas Ui ONpeAeTeHUs YHUBEpPCAIbHOW ra30BOM IOCTOSHHON
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

VYuebHas ayauTopus A8 OpOBEAEHUS J1abopaTopHbIX pa-60T: JlabGoparopus
«OnexTpuye-cTBa W ONTHKW» JlabopaTopHbIE YCTaHOBKH, W3MEPHUTEIbHBIC MpPU-O0pHI s
IpoBe/IeHUs 1a00paTOPHBIX padoT:

1.JlabopaTopHas ycTaHOBKa JJIsl HCCIIETOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJIMHApHOTO 30H/1a.

2. YcTaHOBKA JUIS ITYHTUPOBAHHS MIJUTHAMIIEP-METPA.

3. YcranoBka 1abopaTopHas 11 OnpeieeHsi ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IPOHUIIAEMO-CTH.

4. YcraHoBKa J1abopaTopHasi JUIsl M3Y4EHHUs] pe30-HaHCA HANPSHKECHUH U OmpeeseHHs
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOI BOJHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEeIeTKH.

6. JlaGopaTopHasi yCTaHOBKa JUIs ONpEIeNeHHs pauyca KPUBH3HBI JMH3bI U JUIMHBI
CBETOBOM BOJIHBI C TOMOMIbIO KoJiel] HptoToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPE/AEICHUs KOHILIEHTPALlMM PacTBOPOB caxapa U
MTOCTOSIHHOM Bpa-IIEHUS.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un unayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeHbnii GOS-620 FG.
16 TTomganumern CM



17.MepuTenbHbIi HHCTPYMEHT.

VYyebHas aymutopust JUisl TpOBeneHUs J1abopaTopHBIX pa-00T: Jlaboparopusi «Atoma,
TBEpP-A0T0 Teua, sapay» JJabopaTopHble yCTaHOBKH, U3MEPUTENIbHBIC IPH-00PHI ISl IPOBEICHHUS
71a00paTOPHBIX PaboT:

1.JIaboparopnas ycranoBka aiis "M3ydenus BHemHero hotodddekra".

2. YcraHOBKa JJIsl M3Y4YEHUs CIEKTpa aToMa BOJO-POAA U OINpPENEeICHUs MOCTOSHHOM
Pun6epra.

3. YcranoBka nabopaTopHas 171 OTIpeIeIeH s MOTEeHIMalia BO30Y K ICHHS Ta3a.

4. YcTraHOBKa JIsl ONPEeJIeNIeHUs AITUHBI Tpo0Oera 4acTull B BO3yXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocimtorpad nyxkanansHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4eOHble ayauTOpUU [UIsl TPOBEIEHUS MPAKTUYECKUX 3aHA-TUH, TPYNIOBBIX U
WH/IMBUYallb-HBIX KOHCYJBTAIMi, TEKYIIET0 KOHTPOJS M MPOMEKYTOYHOW aT-TeCTalluu
HuTepakTuBHAs JOCKA, IPOEKTOP;

MynbTUMEAUINHBIA TPOEKTOP,IKPaH.

VY4eOHble ayAUTOPUH U1l BHIMOJIHEHUSI KyPCOBOT'O MPOEKTHU-POBAHMUS, TIOMEIICHUS IS
caMmo-CTosITeIbHON padoThl. [lepconanbhbie KoMIbioTephl ¢ maketoM MS Of-fice, ¢ Bbixomom B
WHTepHEeT W ¢ JOCTYIIOM B 3JIEKTPOH-HYIO HH(OPMAalMOHHO-00pa30BaTEeNbHYIO CPEay YHU-
BEPCHUTETA.

[Tomemenne pans  XpaHeHUsT W MOPOPUIAKTHUECKOTO OOCTYXKH-BaHHUS y4eOHOTO
obopynoBanust Creiaxu, ceidbl [UIst XpaHeHUs1 yueOHOTo 000-pyHoBaHus. MHCTpYMEHTHI st
pEeMOHTa 000PYIOBaHHS.



Ipuiio:xkenue 1. YueOHO-MeTOAHYECKOE 00ecIedeHre CAMOCTOSITEIbHON PadoThI
00yYarIHuXCs

[To nmucrtumanae «®u3uka» NPEAYCMOTPEHA BHEAYTUTOPHAs CaMOCTOSTENbHas paboTa
oOydJaronuxcs.

Breayauroprasi camocTosiTenbHas padoTa oOydaromuxcsi BKIOYaeT B ce0s: mpopaboTKy
JICKIIMOHHOTO MaTepuaia, W3Y4YeHUE JHUTEpaTypbl MO COOTBETCTBYIOLIEMY pa3ieily; pelieHue
UH/IMBUIYAIbHBIX KOHTPOJBHBIX pPa0OT, MOJATOTOBKY K BBIMOJIHEHHIO Ja0OpaTOPHBIX padoT,
MOJIrOTOBKY K OTYETY 10 JTa0OPaTOPHBIM padOTaM.

Ilpumepnvie unousudyanvHovie KOHMPOILHLIE PAOONIbL
1 kypc (YcTaHOBOYHAS, 3SUMHSS CECCHH)
KonTpoasnas padora Ne 1 «MexaHuka. JJ1eKTPOMarHeTu3M»

1. Touka asmxkercs B 1utockoctd XOY mo 3akony: X=10coswt; y=10(1-sinwt). Haiitu
NyTh, NPOWJCHHBIA TEIOM 3a 2C; YroJll MEXIY BEKTOpaMH CKOpPOCTH V U YCKOpEHHus a;
TpaekTopuio aBmxenus y=F(X).

2. Ha rimajkoit HaKJIOHHOM ITJIOCKOCTH, COCTaBJIstoIIei yron o = 30°
C TOPU30HTOM, HaXOJUTCS KaTylIKa C HUTKOW, CBOOO/IHBIN KOHELl KOTOPOH
YKpeIUI€H, KaK MMoKa3aHo Ha pucyHke. Macca karymku m = 200 T, e€
MOMEHT UHEPIIMU OTHOCUTEIBHO coOcTBeHHOM ocu | = 0,45 M2, panuyc

o
HaMOTaHHOTO cJIOSi HUTOK I = 3 cMm. Haiitu yckopeHHe OCu KaTyIIKH.
3. Ilnardopma ¢ meckoM obmieii maccoii M = 2 T crouT Ha OJg
pelibcax Ha TOPU3OHTAIBHOM y4dacTKe MyTu. B mecok momamaeTr cHapsia v
Maccoi m = 8 kr u 3actpeBaetr B HEM. IIpeHeOperas TpeHuem,
OTIPEIETTUTh, C KaKOM CKOPOCTHIO Oy/eT IBHUraThcs ruiatdopma, eciu B M =T

MOMEHT NONaJlaHusl CKOPOCTh cHapsata L =450 M/c, a €€ HANIPABNCHUE  Fimiimiiii s
— cBepxy BHU3 11071 oL = 30° K TOPU3OHTY.

4. Ha nByx O€CKOHEUHBIX MapajuIebHBIX MJIOCKOCTSAX PABHOMEPHO paclpeesieHbl 3apsiibl
C MOBEPXHOCTHBIMU TUIOTHOCTSAIMU G1 U G2.ONpenenTh HaNpsKEHHOCTh 3JIEKTPUYECKOTO MOJIA:
MEXY IIIOCKOCTSMHU; BHE IIocKocTel. [TocTpouth rpaguk M3MeHEeHHs HanpspDKEHHOCTH MO
BJIOJTb JTMHHH, TICPIICHNKYISPHOI miacTuHaM. IIpuHATE 61=0, 6,=—20, rae o=20uKn/M’.

5. IBa xonaeHcatopa 3neKkTpoéMkocTsIMU C1=3 MKD u Cp=6 MK®D COeIUHEHBI MEXIY
co0oif u mpucoeaunensl k Oarapee ¢ DAC E=120 B. Onpenenuth 3apsiibl KOHJIEHCATOPOB U
pasHocTh nmoteHManoB Ui u Uy Mexny ux oOKJIaJKkaMH, €Clid KOHIEHCATOPbl COeTUHEHBI: 1)
napajuieabHo, 2) MOCIEA0BATENbHO.

6. ITo 1ByM OECKOHEYHO JAJTMHHBIM INPSAMBIM MapajuleIbHbIM MpoBoJaM TeKyT Toku 11=20A
u 1,=30A B omHoM HampaieHuH. PaccrosHue mexay mpoBogamu d=10 cm. Beramciuts
UHAYKIMIO B MarHuTHOrO mosisi B TOYKE, YJAJIEHHOW OT 0OOMX MPOBOJOB Ha OJIMHAKOBOE
paccrosiaue I = 10 cm.

1 Kypc (3UMHSIS1, JIETHSAS CECCUM)

KonTpoubnasi padora Ne 2 «MoaekyasipHast ¢pusnka u tepmoauHamuka. Onruka.
KBanToBasi, aToOMHasl U siiepHas PU3MKA»

1. Ilpn mnHarpeBanuum v =1 KMOJIb JBYXaTOMHOIO Tra3za €ro TEpMOJUHAMHYECKas
temneparypa yBenuuuBaerca ot Tp; mo Ty = 1,5 T;. Haittu u3zmenenue AS sHTponuu, eciu
HarpeBaHue MPOUCXOIUT U30XOPUUYECKH.

2. OmpenenuTh JJIWHY BOJIHBI CBETa, MAJAIONIETO Ha JAUQPPAKIUOHHYIO PEIIeTKYy, Ha
KKJbIH MIImuMeTp kKotopoi HaHeceHO n=400 mrpuxoB. CriekTp HaAOIIOJAaeTCsl Ha JKpaHe,
pAacIoIo’KEHHOM Ha paccTosHuM =25 cM oT pemerku. PaccTosHue Ha sKpaHe MEXy TPETbUMU
MaKCUMyMaMH CJIEBA U CIPaBa OT HEHTPAIBHOTO AX=27,4 cM.



3. JIBa HHKOIS PACIOJIOKEHBI TaK, YTO YrOJ MEXAY HMX TJIABHBIMU TUIOCKOCTSIMH
coctaBisieT ¢=60°. Bo CKOJIIbKO pa3 yMEHBIIMTCS WHTEHCUBHOCTh €CTECTBEHHOTO CBeTa Iy mpu
IPOXOXKIeHUHU uepe3 00a Hukoisl. KoaddunmenT nornomienus ceetra B kKaxaom Hukoine k=0,05.

4. ®ororddext mpoucxoaut moja AeicTBueM m3ydeHus ¢ A = 0,09vMxm. Onpenenutb
paboTy BBIXO/A JIEKTPOHOB M3 METalia, €clii (POTOTOK MpeKpaliaeTcst MpH 3a7ep KUBaOLICH
paszHoctu noteHmanos U, = 3,8B.

5. Ilpu kakoii ckopoctu V 3JeKTpOHA ero JAeOpoiIeBcKas JIMHA BOJHBI OyaeT paBHa: 1)
650 uMm, 2) 3 mm?

23Na

6. OHpe,IleJ'II/ITC OHEPI'UIO CBA3U IJIA AApa aToMa 11

Ilepeuenv nadopamopnuix pabom

1 xkypc (YcTaHOBOYHAs ceccHs)

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUs JJIs ONIPEICIIEHUS] CKOPOCTH I10JIETA ITYJIH»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTH KaTyIIKd M MarHUTHOM INPOHHUIIAEMOCTH
(eppOMarHuTHOIO Teja»

1 kypc (3uMHsIsI ceccust)

Ne 42 «Omnpenenenue TIaBHBIX KBAaHTOBBIX 4HMCENl BO30YKIEHHBIX COCTOSHUI aroma
BOJIOPOJIa»



IIpnioxenne 2. OueHo4HbIe CpeacTBa I NPOBeeHNs POMEKYTOYHOM aTTeCTAlMN

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLEHOYHbIE CPeACTBA /Js NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlNM:

Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIIUH

O1eHOYHEIE Cpe€acTBa

OIIK-1: Cnoco0en pemiats 3a1a4u NpogeccHOHAIBHOI 1esiTeIbHOCTH HAa OCHOBE
HCII0JIb30BAHUS TEOPETHYECKHX H MPAKTHYECKHX OCHOB €CTeCTBEHHBIX M TEXHMYECKUX HAYK, a
TaK/Ke MaTeMaTHYeCKOro annapara

OIIK-1.1

:: Onpenensier
XapaKTepUCTUKU
¢du3nveckoro u
XUMHYECKOT0 Iporecca
(s1BJIEHUS), XapaKTEPHOTO
U1 OOBEKTOB
npodeCcCHOHAIBHON
NEeSITEIbBHOCTH, Ha OCHOBE
TEOPETUICCKHUX U
SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHU I

Ilepeuens meopemuueckux eonpocos K 3auemy (1 Kypc,
3UMHAA ceccus)

1. Kunemaruka nocrynaTesbHOro aABrkeHus. Cucrtema
orcuera. [lonsatue pagnyc-BekTopa, cpeaHen u
MI'HOBEHHOH CKOPOCTH U YCKOPEHHSI.

2. O6patHas 3amaua Mmexanuku. Haxoxxnenue
MEpEMEILECHUS TeNa U MporaeHHoro nytu. HayanbHbie
YCIIOBUSL.

3. JIBM>KeHHE IO OKPYKHOCTU. YT0JI IOBOPOTA, YIiIoBas
CKOPOCTB U YIJ10BO€ yckopeHue. CBs3b YIIOBBIX U
JIMHEHHBIX BEJINYMH.

4. KpuBonuHeliHoe 1BrkeHue. TaHreHIIMaIbHOE U
HOpMaJbHOE ycKopeHue. [loyiHoe yckopeHue. YToa Mex1y
CKOPOCTBIO U YCKOPEHHEM.

5. IlonsTre cuitbl U Macchl Tena. [IpuHIMN Cynepno3uLmm.
3akoHbl HeroToHa.

6. Ummynbe Tena. OCHOBHOM 3aKOH TUHAMHUKHU
IIOCTYNATEIbHOr0 IBWKeHUs. [I[puMenenre 0CHOBHOIO
3aKOHA JUHAMUKH.

7. MOMEHT UMIyJIbCa U MOMEHT CHJIbI OTHOCUTEIIBHO
To4kH. OCHOBHOE ypaBHEHUE AUHAMUKH BpaIaTeIbHOTO
JIBUKECHUS.

8. Bparienue BOKpyT HEMOABUKHOM ocu. MOMeEHT
WHEPLUH MaTEpUaIbHON TOUKU U TBEPAOTO TeJa.

9. Pacuer MOMEHTOB MHEPLIMU MTPOCTHIX Tell. Teopema
IIIreiinepa.

10. 3akOHBI COXpaHEHHS] B MEXaHUKE. 3aMKHYTasi CUCTEMA.
3aKOH COXpaHEHMsI UMITYJIbCA.

11. Mexanunueckas pabora. Kunetnueckas sHeprus
MOCTYNATEIBHOr0 IBHKEHUS. TeopeMa 0 KHHETHYECKOU
SHEpPruMu.

12. 3akoHBI COXpaHEHMS NIPU BPALLATEIILHOM JIBHIKEHUU.
Kunernyeckas sHeprust BpaaTeabHOro IBUKEHUS. 3aKOH
COXpaHEHHsI MOMEHTA UMITYJIbCA.

13. KoHcepBaruBHbIe cuibl. [loTeHIIManbHas SHEPTHS.
3aKOH COXpaHEHMsI TOJTHOM MEXaHUYECKOW PHEPTHH.

14. TapmoHuyeckue kojaedanus. Y paBHEeHHE
rapMOHUYECKUX KoJieOaHUH. AMIUTUTY/A, 4acToTa U
HavyaibHas ¢asa.

15. DHeprus rapMOHHUYECKUX KOJICOAHUH.
Matematuueckuil U1 GU3NYECKUI MASITHUKH.

16. DnexTpocTarnyeckoe mnose. IAEKTPUUECKUN 3apsii U




Kon

Nuaukatop qocTrxREHUs

OneHouHble CpeacTBa

WHJMKaTopa KOMITETEHIIUH
ero cBoiicTBa. 3akoH Kynona.
17. Hanps»eHHOCTh 3JIEKTPOCTaTUYECKOTO TOJIA.
[TpuHUIMI Cynepno3UILNH sl TUCKPETHOTO U
HENPEPBIBHOI'O PACIIPEAEICHUS 3apsi/I0B.
18. PaGoTa 31eKTpOoCTaTHIECKOTO MOJIs 10 TIEPEMEIICHHUIO
3apszia. DHEeprust B3auMoaeucTBus 3apsaaoB. [lorenmuan
OJIS.
19. 'eomeTpuueckoe onucaHue 3IEKTPUIECKOrO MOJIs.
Teopema ['aycca u Teopema 0 HUPKYISILUU
HANPSDKEHHOCTH IEKTPOCTATUYECKOTO OIS,
20. Konnencaropsl. ITousaTue snekrpoémkocti. EmkocTs
IJIOCKOTO KOH/IEHCATOopa.
21. CoequHeHnne KOHIECHCATOPOB. DHEPTHS 3aPSHKEHHOTO
KOHJIEHCATOPA.
22. IlocTOSIHHBIN AJIEKTpUUYECKUi TOK. 3akoH OMa Jjist
OJIHOPOAHOI0 yyacTKa 1enu. ColnpoTUBICHHE.
CoennHeHrne ConpOTUBIICHUM.
23. CTOpoHHHE CHJIBI. DJICKTPOJIBIKYIIIAs CHIIa. 3aKOH
Oma 17151 HEOJHOPOIHOTO YJacTKa LeNy U JJIsl 3aMKHYTOU
LEenu.
24. Pa3BerBnennsbie 1ienu. [IpaBuna Kupxroda.
25. PaboTa snekTpuueckoro Toka. MOIMIHOCTh TOKA. 3aKOH
xoyinsa-Jlenna.
26. Equnas mpupoja 3JeKTpUYeCKOro U MarHuTHOTO
nosneit. Cuna Jlopenua. Cuita Ammepa.
27. MarnuTHOE€ 1oJie ABMxKyIerocs 3apsaa. [Ipunuun
CYTNepHO3UIMN MarHUTHBIX noJiei. 3akon buo-Casapa.
28. I'eomeTpuieckoe onucanue MarHuTHoro noJjs. [lotox
U IIUPKYJISIIHS BEKTOPA MATHUTHOM MHIYKIIHH.
29. 3aKoH 2JIEKTPOMarHuTHON HHAYKIIMN Dapases.
IIpaBuno Jlenna.
30. SABnenue camonHaykuuu. MHaykTHBHOCTD. Pacuer
MHAYKTUBHOCTH OE€CKOHEUHOTO COJICHOU1a. DHEPIHsl
MarHUTHOTO TIOJIS

OIIK-1.2: | Hcnonw3yeT Ilepeueny meopemuueckux eonpocos K yxzameny (1 Kypc,

TEOPETHYECKUE  OCHOBBI
TEXHUYECKUX HaAyK A
IIPUMEHEHUS
WHHOBALIMOHHBIX
TEXHOJIOTHI Ha peabHbIX
CTPOUTENBHBIX 00BEKTOB

JICMHAS CecCus)

1. TepMoAMHAMUYECKUN U CTATUCTUYECKHUI CTIOCOOBI
ONKMCAHUS MaKpocucTeM. MoOJIenb NIealTbHOTO Ta3a.
VYpaBHEHUE COCTOSIHUS UACATIBHOIO ra3a.

2. llonsarue creneneit cBo00ABI MOJIEKYIIBI. Teopema o
paBHOpACIPEICIICHUN YHEPTHH 110 CTETIEHSIM CBOOO/IBI.
3. BHyTpeHHss1 sHeprus Kak QyHKIUS COCTOSTHUS
cucreMsl. [lepBoe Hauano TepMOAMHAMUKH.

4. Pabora kak ¢yHkus nporecca. Mzoxopuueckuid,
M300apUYEeCKUil U U30TEPMUUYECKUIN TTPOIECCHI.

5. IlonsTre TemnoemMkocTH. TemmoeMKkocTs pu
M30XOPHYECKOM M H300apUUYECKOM IMpoIieccax.
[TocTostHHas aguabarel. AaunabaTudeckuil mporecc.
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6. Bropoe Hadano tepmoguHamMuku. DopMynupoBku
Knaysuyca u KenbBuna.

7. Huxknuaeckuit nponecc. KoaddummenT moneznoro
JercTByd TeroBoil mammebl. [ukn KapHo.

8. IIpobnema HEOOPAaTUMOCTH TEIIOBBIX ITPOIIECCOB.
DHTponusi CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.

9. OCHOBHBIE XapaKTEPUCTUKU JIEKTPOMArHUTHOUN BOJIHBI.
[Ikana seKTpoMarHuTHBIX BOJIH. OcOOEHHOCTH
ONTHUYECKOT0 Axana3oHa.

10. UnTepdepeniius cBeTOBBIX BOIH. KOrepeHTHOCTD.
OmneiT FOHra.

11. Ontuueckas pa3HOCTb X0Ja. Y CJIOBHSI MAKCUMyMa U
MUHUMYyMa [IPU UHTEPHEPEHLINH.

12. IlutepdepeHnns B TOHKUX MIEHKAX.

13. SIBnenne nudpakuu. Judpakmnus Openens Ha
KpYIJI0M OTBepCTUH. 30HbI DpeHens.

14. Iudpakuusa @paynrodepa Ha y3KOH NPSIMOIUHEHHOM
LIEJIH.

15. lndpakuuonHas pemeérka.

16. EcrecTBEeHHBIN U NOJISPU30BAHHBIN CBET. 3aKOH
Mauiroca.

17. TeroBoe uzny4denue tena. 3akod Credana-
bonenmana. 3akoH cmenienust Buna. I'nnmoresa [1manka.
18. ®oroaddexr. 3akonsr CtoneroBa. Popmyna
DOWHILITENHA.

19. ®otons!. [laBnenue cera. KopnyckynsipHO-BOJIHOBOM
JlyaJlu3M CBETA.

20. Paccesinue (poToHa Ha CBOOOIHOM BJIEKTPOHE.
®opmyna KomnroHa.

21. BonHoBsie cBoiicTBa yactuil. [|Ha BosHb! 1e bpoitns.
DKCIIEpUMEHTAIIBHBIE TOATBEPKIEHUS THIIOTE3bI 1€
bpoins.

22. Ilpunnun HeonpeneneHHOCTH. COOTHOILIEHHUE
HeonpeneneHHocte [eiizendepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

23. [Inanerapuas monens atoma. [Toctynarer bopa.
KBaHTOBaHUE 3HEPTUH BOAOPOAONOJOOHON CUCTEMBI.

24. VIzny4yeHue BOJOPOIONOJOOHBIX CUCTEM.
CrniekTpanbHble cepur aToMa Bogopoaa. O6o0uieHHas
dbopmyna bansmepa.

25. SIBnenue paguoakTUBHOCTU. OCHOBHOM 3aKOH
paauoakTuBHOrO pacnazga. [locrossanas pacnana. [lepuon
1oJIypacnaja.

26. CocTaB M XapaKTEPUCTUKU aTOMHOTO siapa. KanenbHas
Mozenb. Pazmep sapa.

277. Macca u 3Heprus CBsI3U aTOMHOTO s1ipa. 3aBUCHMOCTh
YIEIbHOU SHEPTUS CBA3H OT MacCOBOTO YHMCIIA.
OOGoovyeuHass MOJIEINb sIIpa.

28. SInepHble peakuuu. JHeprus peakuuu. Peakunn
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ACJIICHHA U CUHTE3a AIEP.

OIIK-1.3

: Pemraer nHxeHepHsle
3aJ]a4i C IOMOIIIbIO
MaTeMaTH4eCKOTO
anmnapara BEeKTOpHOMI
anreOpbl, AaHATUTUYECKOM
TEOMETPHH U
MaTeMaTHYeCKOTO
aHaiM3a

Ilpumepnolii nepeuens npakmuueckux 3a0anuil 011
3auéma
1. /[IBuxeHue MaTepuanbHOM TOYKH 3aJJaHO ypaBHEHUEM

- 2\ -
M) =(A+BU)I+Clj 1o A=10 M, B=-5 m/c?, C=10 m/c.
Haiitu nns momenta Bpemenu t=1 c¢ v, a(t),

l
BBIYHUCIIUTE MOAYJIb CKOPOCTHU ‘ , MOOYJIb YCKOPCHHA

2
‘ , TAHIC€HIOHUAJIBHOC YCKOPCHUEC aT, HOPMAJIBHOC

ycKopenue 2n.

2. Koneco Bpamraercst ¢ 4acToToi n=5¢*. ITon nelictBuEeM
CHJ TpPEHHS OHO OCTaHOBWJIOCH uepe3 At=Iwun,
Onpenenuth yriaoBoe yckopeHue ¢ u uucio N
000pOTOB, KOTOPOE CIENIAET KOJIECO 3a ITO BPEMS.

3. bpycok maccoit 2 KI' CKOJB3UT MO TOPHU30HTAILHOM

MOBEPXHOCTU MOJ JeicTBUEM rpy3a maccodt 0,5 kr,
HOPUKPEIUVIEHHOTO K KOHIy HEpacTs)KUMOH HUTH,
IIEPEKUHYTOU yepes HEIOABUKHBIN 0JI0K.
Koaddunument tpenuss Opycka o mnosepxHocts 0,1.
Haiitn yckopeHue ABIDKEHHS Tella U CHIy HATSOHKCHHUS
HUTH. Maccamu OJI0Ka M HUTH, a TaKXe TPEHUEM B
O710Ke ITpeHedpeYb.

4, OHpeI[eJ'II/ITL MOMCHT HHCEPLOHUHU TOHKOI'O OIHOPOIHOIO

crepkust ummHHOK |= 30 cM m maccoit m= 100 r
OTHOCHUTENIBHO OCH, IEPHNEHAMUKYISIPHON CTEPKHIO U
MPOXOJAIIeH uepe3 TOUKY, OTCTOSIIYI0 OT KOHIA
CTep>kHA Ha 1/3 ero 1IMHBIL.

5. Hlapuk maccoit m= 100 r yman ¢ BeicoTsl h=2,5 M Ha
TOPU30HTAIBHYIO IUINTY, Macca KOTOpPOM MHOIO
OoJbllle Macchl IIAPHKA, U OTCKOYMJI OT HEE BBEpX.
Cunrtasgs ynap aOCOJIOTHO YHPYTUM, OINpPEAEIUThH
HMITYJIBC P, IOJTY4EHHBIN IJIUTOM.

6. BepTukanbHO pacnojIOXKEeHHBIH OJTHOPOJHBIN CTEpKEHb
maccel M = 1 kr u umHbl | = 1 M MoXeT Bpamarbcs
BOKpPYI CBOETO BEPXHEro KOHLA. B HIWKHUI KOHeEl
CTEpXKHS MoNaJjia, 3acTpsiB, TOPU3OHTAJIBHO JIETEBIIIAS
nynas Maccel M = 10 1, B pe3ynbrare 4ero CTEpKEHb
oTkJoHWICS Ha yroa o = 15. Cuuras m<<M, nHaiitu
CKOPOCTBH JIETEBIIEH ITyJIH

7. OmnpenenuTh HANPsSKEHHOCTh AJIEKTPOCTATHYECKOIO
nojs E B ieHTpe KBajgpara co CTOPOHOH a, €Clii B TPEX
BEpILMHAX KBaJpaTa HaXOASTCS OJUHAKOBBIE TOUEUHBIE
3apssl

8. ToHKas HHUTH COTHYTa B MOJYOKPY)KHOCTb M 3apsDKeHA
TaK, UYTO  DJIEKTPUYECKMH  3apsii  paBHOMEPHO
pactpenesnieH nmo ee JuiMHe. KakoB paamyc 3Toi
MOJIyOKPY’KHOCTH, €CIIH HM3BECTHO, YTO B LIEHTPE €€
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10.

11.

12.

13.

KPUBHU3HBI HaIpsDKEHHOCTH 1ot 10 kB/M, a moTeHIman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenus R1=10
OM, R2=20 Om wu R=5,0 Owm. BuyrpeHHue
COMPOTUBIIEHUSI HCTOYHUKOB MPEHEOPEIKUMO Mallbl.
Onpenenure: 1) 3HaueHHE U HAIpPaBJICHUE TOKa 4yepe3
comnpotuBiieHne R; 2) TEemIoByH0 MOIIHOCTb, KOTOpas
BBIJICTISICTCS] HA COMPOTHBIICHNU R.?

R,
€2
Eﬁ e
& |_:M
]

| I

R
Kaxum JIOJDKHO OBITh COTIPOTHUBIICHUE R
AIIEKTPUYECKON 1IeNH, H300paKEHHOM Ha PpHUCYHKE,
4TOOBI TOK, TEKYIIH 10 HemMy ObuT paBeH 1=0,5 A, ecnu
C=5 Mx®, U=200 B, gactora nepemennoro Toka v=100
['a?

Tox |=100A Teyer 1O TOHKOMY TPOBOJHUKY,
WU30THYTOMY TakK, Kak II0Ka3aHO Ha pucyHke. Haiitu
uHAYKIMIO B marHutHOro mosns B Touke O KOHTYpa,
ecII paguyc U30rHyTOH yactu npoBoaHuka R=0,1 M, a
cTopoHa kBazpara a=0,2 m

a

[To aByM mapasieIbHBIM MPSIMBIM POBOAAM JUTHHOM |
= 1 M KaXaplil TEeKyT OJUHAKOBBIC TOKH. Paccrosiaue d
MEXITY MPOBOJIAMHU paBHO 1 CM. Toxkn
B3anMOJIeiicTBYIOT ¢ cuioit F = 1 MH. Haiitu cunmy Toka
| B mpoBosax

Karymka coctour w3 N = 75 BHUTKOB U HUMeEET
conpotusiienne R= 9 Om. MarauutHelif MOTOK 4epe3 ee
MOTIEpPEeYHOe ceueHue MeHsieTcs 1o 3akony @ = Kkt | rae
k= 1,2 mBG6/c. Ompenenurte: a) 3.4.Cc. HHIYKIIWH,
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14.

15.

BO3HHMKAKIIYIO B  O3TOM  KOHType; 0) cuiy
MHIYKIIHOHHOTO TOKa; B) 3apsijl, KOTOPBIA MPOTEYET O
KOHTYPY 3a IepBbIe 9 ¢ NU3MEHEHHUS IOJIA.

ONeKTpoH, yckopeHHbI Hampspkenunem U=200 B,
BJIETa€T B OJHOPOJHOE MArHUTHOE TOJ€ C MHIYKIUEH
B=0,7-10-4 Tn nepneHAMKYISPHO CHJIOBBIM JIMHUSM.
Haiitu paguyc OKpy>XHOCTH, IO KOTOPOH JBHXKETCS
AJIEKTPOH B MArHUTHOM I10JI€ U TIEPUO]I ET0 BPALLEHUS.
NunyktuBHOCTh L KaTymku (0e3 cepicdHHMKa) paBHA
0,1 wmI'm. Ilpm kaxoir cuie Ttoka | osHeprus W
MarHuTHOro noss paBHa 100 mx/[x

Ilpumepnplit nepeuens npakmuueckux 3a0anuil 011
IK3amena

1.

Onpenenuth cpeHee 3HAUCHHUE MOTHON KMHETUYECKOM
SHEPruM OJHOM MOJEKYJbl TIelus, KUCIopoJa H
BOJsiHOTO napa npu temrneparype T=400K.

Bonmopon maccoit m=100 r 6bu1 M300apHO HArper Tak,
4TO 00bEM €ro yBenu4uiics B N=3 pasa, 3aTe€M BOAOPO]
ObUT M30XOPHO OXJIQXKJEH TaK, 4YTO €ro JIaBJCHHE
yMeHbIIUJIOCh B N=3 pa3za. Halitu usmenenme AS
SHTPOIMH B X0J1€ YKa3aHHBIX MPOIIECCOB.

Kakas pabora A coBepiiaercs IpU H30TEPMHUECKOM
pacliMpeHny BOJOPOJAa MAaccoil M=5 r, B3ATOro MHpHu
temneparype T1=290 K, ecimu ob6bem raza
YBEJTUYMBACTCS B TPH paza?

A30T HarpeBajcsi MpH MOCTOSHHOM JaBlieHUH. Emy
OBUTO COOOMICHO KOJMMYecTBO TermioThl Q = 21 k/[x.
Onpenenutb paboTy 4, KOTOPYIO COBEPIINI IPU 3TOM
ra3, 1 usMmeHenue 4U ero BHyTpEeHHEN YHEPTHH.
WneanbHas TemioBas MallMHAa paboTaeT MO LUKITY
Kapuno. Temmneparypa temnootmatumka 11= 500 K,
Temreparypa  TemilonpueMHuka T1,= 250 K.
Omnpenenuty tepmuueckuit KITJ[ m uwmkima, a Takke
paboty A1 pabodero BelleCTBa MPU H30TEPMHUYECKOM
pacIIupeH’H, €cClIM MpPH H30TEPMHUECKOM C)KaTUU
coBepieHa padora Ay = 70 Ik

Paccrosnue MEXY JBYMsI KOT'€pEeHTHBIMU
ucrounrkamu cBeta(A=0,5 MkMm) paBao d=0,1 wmmM.
PaccTosHue Mexay MHTEpPEpEeHLUHOHHBIMU I0JIOCAMH
Ha DJKpaHe B cpenHell dYacTu UHTep(hHEepEeHIMOHHON
kaptuHbl paBHO Ax=1,0 cm. Onpenenuts paccTosHHE
OT UCTOYHUKOB JI0 DKpaHa

[InockoBBIMYyKIIasl JIMH3A BBITYKJIOW CTOPOHOM JIEKUT
Ha CTEKJIIHHOM IIacTMHKE. B oTpakeHHOM cBeTe C
mmmHOH BomHeI A = 0,6 MKM HaOmomaeTcs
uHTephepeHIMoHHas KapTuHa. CuuTas, 4TO pPaguychl
MHTEp(PEPEHIIMOHHBIX KOJIELl I MHOT'O MEHbIIEe paanyca
KpUBHU3HBI JMH3BI R=1,2 M, ompenenute: a) TOJILUHY
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10.

11.

13.

14.

15.

16.

CJIOSl BO3JlyXa TaM, TJ€ BUIHO MEPBOE CBETIOE KOJBIO
HeroToHa, 0) paanyc mepBoro KoJbia

Mexy nByMsl IIOCKOMApaUIeNbHBIMU CTEKJISIHHBIMU
IJTACTUHKAMH TIOJIOKWJIM OYEHb TOHKYIO IMPOBOJIOYKY,
PacmoI0KEHHYIO napasuieIbHO JTUHUU
CONPUKOCHOBEHUSI TUIACTUHOK U HAaXOJMSIIYIOCS Ha
pacctostHuu L=75 MM oT Hee. B oTpaxkeHHOM cBeTe ¢
JUIMHOW BOJNHBI A=0,5 MKM Ha BepXHEHl IUIaCTHHKE
BUJHBI UHTep(depeHIMOHHbIe ToJochl. OmnpeaenuTe
JMaMETp TONEPEYHOT0 CEUEHUS! MPOBOJIOUKH, €CIM Ha
nporsbkean a = 30 MM HacyuThIBaeTcs M = 16
CBETJIBIX 10JIOC

Ha mens mmpunoit a = 0,05 MM magaer HOpMajbHO
MOHOXPOMATHYECKHI CBET ¢ JMHON BOiHBI A = 0,6
MKM. OmnpenenuTb yroi (¢ MeXIy NepBOHAYAIbHBIM
HalpaBJICHUEM TIydyKa CBETa M HaNpaBJIeHHEM Ha
YEeTBEPTYIO TEMHYIO JU(PPAKIIHOHHYIO MOJIOCY
JudpaknuoHHas pemieTka yCTaHOBJIEHA HA PAaCCTOSHUU
80 cm or skpaHa. Ha pemerky mangaer
MOHOXPOMAaTHYECKUN CBET C ATUHOWU BONHBI 0,65 MKM.
Ha sxpane paccrosiHue MeXJy MaKCUMyMaMHy MEpPBOTO
U BTOporo mnopsaka paBHO 5,2 cMm. CKOJBKO BCEro
MaKCHMYMOB 00pasyeT 3Ta Au(paKIOHHAs perieTKa?
YepHoe Tteno Harpenu oT Temneparypel 600K 1o
2400K. Bo ckonbko pa3 yBenuyuiach oOmias TeraoBas
sHeprus, usnydaemas tenoM? Ha ckoiibko M3MeHuIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAs MAaKCUMYMY SHEPTUU
W3JIY9CHHS U CIIEKTPAIbHBIM COCTAB U3JIYUCHUS ?

12. OnpenenuTh HAUMEHBITNH 3a/1€P)KUBAIOIIHIA
MOTEHIMAJ, HEOOXOIUMBIH JIJIs1 IPEKPAICHUSI YMUCCUU
C MOBEPXHOCTH (POTOKATO/Ia, €CIIU OH OCBEIIAETCS
M3JIy4eHHEM C IIuHOM BosHbl 0,4 MKM, a KpacHas
rpaHuIa A MaTepuania karoga paBHa 0,67 MKkM
[Ipu nBMXXEHMM YaCTHUIBI BAOJIL OCH X CKOPOCTH €€

MOKET OBITh OIpe/esieHa C TOYHOCTBIO (OIIMOKOM) 110
1 cm/c. Halitu HeomnpeneneHHOCTh KOOPAWHATHI, €CIH
yacTuled ABiseTcs: 1) AMeKTpoH, 2) IpoOHHKA MacCoi
0,Ir

BbraucnuTh paanychl IEPBBIX TPEX OPOHUT IIEKTPOHA B
aToMe BOAOPOAaa

Halitn HauOonbllyl0 W HAUMEHBIIYIO JJIUHBI BOJH
cepun [lameHa B CHEKTpe W3Iy4eHUS BOAOPOJA.
CpaBHUTH TMONYYCHHBIE 3HAUEHUS C JJIUHAMH BOJH

BHUIUMOTI'O U3TTYyUYCHUSA
192
HepBOHa‘-IaJ'ILHaH MaccCa U30TOoIla UpUuauAa w paBHa M

= 5 r, mepuon moiypacmana 75 cyrok. Omnpenenwure,
CKOJIBKO siiep pacmageTcs 3a | CekyHIy B 3TOM
npernapate. CKOJBKO aTOMOB 3TOro  Iperapara
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octanetcst yepe3 30 cyTOK U BO CKOJIBKO pa3 U3MEHHUTCS
AKTUBHOCTb IIpenapara 3a 3To Bpemsi?

17. B ueHTpe coiHIA MPOTEKACT TEPMOSJCPHAs peaKIus
CUHTE3a relMsl U3 BOAOPOJA, B KOTOPOW U3 YETBIPEX
npoToHOB 0Opasyercs supo He' m mBa mosurpoma.
JanumuTte 3Ty peakuuio. Kakue eme  4acTHLbl
00pasyroTcs B HEW?

Kakoe xommuectBo U «BBITOPAET» 3a TOJA B SAIEPHOM

peakTope ¢ 3JeKTpuyeckol momHocTeio 1 I'BT m k.m.m.

38%? Cuwurarb, 4TO pacnaj siAep ypaHa IMoJ ACHCTBUEM

TEIUIOBBIX HEHTPOHOB MPUBOJUT K 00pa30BaHUIO MU30TOIOB

KCceHOHa-141, ctpoHus-92 u Tpex BTOPUUHBIX HEHTPOHOB.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[TpomexxyTouHas atTecTanus nmo gucuuiuinHe «®Du3nKa» BKIIOYAET TEOPETHYECKHE BOMPOCHI U
NPAaKTUYECKUE 3aJaHMs, [O3BOJSIOIINME OLEHUTh CTEeNEeHb C(OPMUPOBAHHOCTH KOMIIETEHIMH,
npoBoauTcs B popme 3auéta (1 Kypc, 3uMHsIs ceccrsi) M 9k3amena (1 Kypc, JIeTHsIS ceccrs).

3auéTt oOyuaromuecs MoyyaroT B pe3yJIbTaTe BHIIOJIHEHHS BCeX BHIOB paboT, MPeAyCMOTPEHHBIX
Ha | Kypce B yCTaHOBOYHYIO CECCHI0 M COOECelOBaHMUS IO BOIPOCAM M 3aJaHHUSIM COTJIACHO TEPEUHIO
BOIIPOCOB U MPAKTHUYECKUX 3aJaHUN K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3a4ema:

- Ha OLEHKY «3a4TeHO» OOydYaroluiics JEeMOHCTPUPYET YpOBEHb, HE HHXKE IOPOTOBOTO,
c(OpMHUPOBAHHOCTH KOMIIETCHLIMI: B X0/€ KOHTPOJIBHBIX MEPONPHUSITUH MOTYT AOIYCKaTbCS OLIMOKH,
MOJXET MpOSIBIATECS OTCYTCTBHE OTHEIbHBIX 3HAHWH, YMEHHUM, HAaBBIKOB, OOYYAaIOLIMHICA MOTYT
WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS [P ONEPUPOBAHNUN 3HAHUSIMH M YMEHUSIMH IPU UX MEpeHoce
Ha HOBBIE CUTYAIHH.

- Ha OLIEHKY «HE 3a4TeHO» OOyyaroIluiicsi HE MOJKET IOKa3aTh 3HAHUS Ha IOPOTOBOM YPOBHE
c(OpMHUPOBAHHOCTH KOMIIETCHLIUH, T.€. 00YJalOLINiiCsl HE MOKa3bIBAeT 3HAHHE OCHOBHOTO MaTepuala B
o0bemMe, HEOOXOAUMOM JUIS MpeAcTosied npodecCHOHATBbHOW —JAESATEIBHOCTH; HE CHocoOeH
apryMEHTUPOBAaHHO M IIOCJIENOBATENIHO H3JaraTh, AOIYCKaeT rpyOble OMMOKM B OTBETAaX; HE MOXKET
MIOKa3aTh HMHTEJUICKTyaJbHbIE HABBIKM pEIICHUS MPOCTHIX 3a4ad. HE MOATBEP)KIACT OCBOCHHUE
KOMIIETEHIIUH, IPElyCMOTPEHHBIX IIPOIPAMMOM.

JK3aMeH 10 JaHHOW TUCLUIUIMHE NPOBOAMTCS B YCTHOHM (hopMme 0 IK3aMEHALMOHHBIM OHIIeTaM,
KaXIbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUYECKUX BOIIPOCA M OJHO IMpaKTHUecKoe 3afnanue. s nomycka
K 9K3aMEHY HEOOXO0IUMO BBINOJIHUTh BCE BUJIBI pabOT MpeIycMOTpeHHBIC Ha 1 Kypce.

Ilokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTJMYHO» (5 OamnoB) — oOydYarOmUiCsS IEeMOHCTPUPYET BBICOKHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIHI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIy0OKoe 3HaHHWE Y4eOHOTO
MaTepuaia, CBOOOAHO BBHITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONIEPUPYET 3HAHUSAMH, YMEHHSIMHU,
NPUMEHSET X B CUTYalUsIX OBBIILICHHOHN CI0XHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — OOyYarOIIUIACS IEMOHCTPHUPYET CpENHUN YpOBEHBb
C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHI/II‘/'I: OCHOBHBIC 3HaHU, YMCHUA OCBOCHBI, HO  JO0IIYCKaroTCsA
HE3HAYUTEJIbHbIC OIMOKH, HETOUHOCTH, 3aTPYIHEHHS IPYU aHATMTUYECKUX OIepauusix, NepeHoce 3HaHu|
Y YMEHUH Ha HOBbIE, HECTAHIAAPTHBIC CUTYalLlH.

— Ha OIEHKY «Yy/JAOBJETBOpPUTENLHO» (3 Oamra) — oOyyaromuiics JAEMOHCTPUPYET MOPOTOBBIH
ypOBeHb CHOPMUPOBAHHOCTH KOMIICTCHIIUH: B X0/I¢ KOHTPOJbHBIX MEPONPUATUH JTOMYCKAKOTCS OIUOKH,
OpPOSIBIISIETCS  OTCYTCTBHE OTACIBHBIX 3HAaHWH, YMEHHH, HaBBIKOB, OOYYAIOIIMHCS HCIBITHIBAET
3HAYUTEJIbHBIC 3aTPYJHEHUS MIPU ONEPUPOBAHUM 3HAHMAMHU M YMEHHMSMHU NPH HUX MEPEHOCE Ha HOBBIE
CHUTYaIUH.

— Ha OLEHKY «HeyIOBJIeTBOPUTEIbHO» (2 Oajuia) — oOyyaromuicsl JeMOHCTPUPYET 3HAHHUS He
Oonee 20% TEOPETUUECKOrO0 MaTepHana, AOIyCKaeT CYIISCTBEHHBIC OLIMOKM, HE MOXKET I10Ka3aTb
HWHTCIIJICKTYAJIbHBIC HABBIKM PCIICHUA IMMPOCTHIX 3a1a4.

— Ha OLICHKY «HEYJIOBJIETBOPUTEILHO» (1 0a/mu1) — oOydJaronuiicss He MOXET 10Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00BSCHEHUS! MHPOPMALIK, HE MOKET II0Ka3aTh WHTEIICKTYaJIbHbIE HABBIKU
peleHus IPOCThIX 3a1a4.



