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PaGouas nporpamma coctasnena na octose ®I'OC BO - Gakanasprar 1o HaNPABICHHIO
noarotoeky 18.03.01 Xumuyeckas TexxHonorus (npukaz MunoOGprayku Poceun ot 07.08.2020 .
Ne 922)

PaGouas nporpamma pacemotpena u oo6pena Ha 3aceaanuu kadeaps Quinku
02.02.2024, nporokon Ne 4 ;
3as. kadeapoi’ JUM. lonryinus

PaGouas nporpamma ojo6pena MeToanueckoil xkomuccreit UEuC
19.02.2024 r, npotokon Ne 5 //7

lMpeacenaren, W.10. Meaun
L 7 .~
Cornacosano: 1 2
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Penensent: :
3aB. kadeapoii TMuK, a-p rexn. nayx p 10.A. U3sexon




JIucr akryajauzanuu padodeii mporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa u oxodpena uist peanusanuu B 2025 - 2026
y4eOHOM TO/y Ha3acenaHuu Kadenpbl Dusznku

[Iporokonm ot 20 . Ne
3aB. kadeapou .M. JonrymmH

Pabouas mporpamMma repecMoTpeHa, 00CykaeHa 1 o100peHa yist peanu3anuu B 2026 - 2027
y4eOHOM rofy Ha 3acenaHuu kadenpbr Du3nku

[Ipotokon ot 20 . Ne

3aB. xadeapoi I[.M.ﬁOJ'II‘YHJI/IH

Pabouas mporpamMma repecMoTpeHa, 00CykeHa 1 0100peHa Juist peanu3anuu B 2027 - 2028
y4eOHOM rofy Ha 3acenaHuu Kadenpbl DOUNKU

IIporokom or 20 . Ne
3aB. kadeapoit JM. Jlonrynmx

Pabouas nporpamma nepecMoTpeHa, oocyxaeHa u ofgoopeHa i peanusanuu B 2028 - 2029
y4eOHOM rofy Ha3acenaHuu Kadenpbl Du3nKu

IIporokom or 20 . Ne
3aB. kadeapou AM. donrymmx




1 Iles1u ocBOE HMS TUCHHUILIMHBI (MOTYJIs1)

[lonyueHue cTyaeHTaMHd OCHOBOMOJATAIONMX MPEICTaBICHUN O (yHIAMEHTAIbHOM
CTPOCHUM MaTepuu ¥ (U3WMYECKUX TMPUHIHIAX, JSKANMX B OCHOBE COBPEMEHHOH
€CTECTBCHHOHAYYHOW KApTUHBI MHpa; (GOPMUPOBAHUE Yy CTYIACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS; pPa3BUTHE HAYYHOTO MBIIUICHUS W pPaCIMpPEHUE
HayYHO-TEXHUYECKOTO KPYro3opa; OBJIAJICHUE OCHOBHBIMH (DH3UYCCKUMU KATCTOPHSIMH,
MOHATUAMH W (PyHIAMCHTAIBHBIMH (U3HYCCKAMH 3aKOHAMHM; TOJYUYCHHE MPEICTaBICHUNA O
(byHIaMEHTaTbHBI X KOHIICTIITUSIX COBPEMEHHOTO €CTECTBO3HAHU S KaK PE3yabTaTa UCTOPUUECKOTO
mpoliiecca; OBIIJICHUE MPUEMaMHd W METOJAMH PEIICHUS KOHKPETHBIX 3a7ad M3 Pa3InuHbIX
obOnacteil (M3MKM, yMEHUS BBIACTUTH KOHKPETHOE (PU3MYECKOE CONep’KaHUE B MPHUKIAIHBIX
3aayax Oyaymeidl mpodecCHOHaIbHON AEATEIbHOCTH; (OPMHPOBAHUE HABBIKOB IPOBEIACHHS
(M3UYECKOTO DKCIIEPUMEHTA, TO3BOJSIONMX WM BIIOCJIEICTBUU OBJIAJIETh KOMILIEKCOM
komrereHuuii, mnpeaycmorpeHHbix PI'OC BO mno wnampasienuto mnoarotroBku 18.03.01
«XuMHYeCKask TEXHOJIOTHS.

2 MecTo IMCIMILUIMHBI (MO/1YJ/Is1) B CTPYKTYpe 00pa3oBaTe ibHOI MPOrpaMMbl

JucuunirHa @u3nka BXOAUT B 00s3aTENBH Y10 YacTh y4eOHOro mjiaHa oOpa3oBaTebHOi
IIPOTPaMMBI.

Jing  u3ydeHus  JUCUMUIUIMHBI ~ HEOOXOAMMBI  3HAaHUS  (YMEHHUS,  BIAJCHUSA),
copMHpPOBaHHBIE B pe3y/IbTaTe U3y4E€HUS AUCLUILINH/ IPAKTHK:

MaremaTtuka

3HaHus (YMEHMUs, BJIAJCHHUS), MOTY4YCHHBIE NIPU U3Y4EHUU JAHHOM JUCLMILIMHBI OyIyT
HEOOXOAMMBI /ISl U3YdEHU I TU CLIUTIIIMH/TIPAKTHK:

HaueprarenpHas reoMeTpHs 1 KOMITbIOTEpHAsI Tpaduka

Dusnueckast XUMHS

Ananutudeckast XaMus 1 QU3NKO-XMMHUECKHE METO/IbI aHaIu3a

Kommonggast xumus

MaccooOMeHHBI€ MPOIIecChl XUMUYECKON TEXHOIOTHH

3 KomneTeHuun odyuawierocsi, popmupyemsoie B pe3yJibTaTe 0CBO€HUS

AUCHMILTAHBI (MOAYJIsI) M INIAHMPYEeMble pe3y/IbTaThbl 00y4e HUs

B pesynbrare ocBoeHHs MUCHUIIMHBI (Moayisi) «Pusukay oO0ydaroUmMiics MOKEH
001afaTh CAeAyOIMMHU KOMIIETCHIUSAMM

Ko unaukaropa NuaukaTop MOCTHKEHUSI KOMITETCHITUH

OIIK-2 CmocobeH HCHONB30BaTh MaTeMaTUyeckue, Qui3nueckue, (U3UKO-XUMHYECKHE,
XUMHYECKHE METOJIbI JIJIsI PEIICHHMS 3a1a4 MPoheCcCHOHAIbHOM AeITeIbHOCTH

OIIK-2.1 Hcnone3yer  maTemaruueckue,  ¢usnueckue,  (U3UKO-XUMUUYECKHE,
XUMUYECKHE  METOJBl JUIST  pemeHus 3amad  npodecCHOHAIBHON
JICATCIIBHOCTH

OIIK-2.2 BeiGupaer  MaTemaruueckue, ¢dusnueckue, (13U KO- XUMHUYECKHeE,

XUMHUYECKHE  METOJBl  JUIS  peleHus 3amad  npodecCHOHAIBHON
JIEATEIIHOCTH




4. CTpyKTypa, 00bEM U coleprkaHie TUCUMIJIMHBI (MOILYJIs1)
OO0mast TpyA0eMKOCTh NMCHMIUIMHBI COCTABISICT 8 3a4eTHHIX eauHUI 288 akaja. yacoB, B TOM

YU CJIIC:

— KOHTakTHas paborta —112,2 akaj. 4acos:
—ayautopHas — 108 akan. gacos;

— BHeayuTopHas — 4,2 akaJl. 4acoB;

— caMmocTosTenbHas pabora —158,1 akaz. yacos;

—B (opme mpakTHuecKoit moarotoBku — 0 akaj. yac;

— IMOJITOTOBKA K dk3aMeHy — 17,7 akaj. yac

®0pMa aTTeCTaluu - 3a4€CT, 59K3aMCH

AymatopHas § s
o | vomTaxTHas pabota = 5 Dopma TeKyIero
=
B . 5] Bu, KOHTPOJIs
Pazzmen/ Tema 3 (B akaz qacax) == A . P Kon
% O |CaMOCTOSITEIbHOM | yCIIEBAEMOCTH U
JICIATUTIHBIL = = . | KoMmeTeHTIIIH
3 o & pabdoTs MPOMEXYTOUHOH
nmab. |mpakr. [ S 2
Jlex. = \© aTrecTalluu
sad. | saH. | S &
1. Mexanuka
MOJITOTOBKA K
MIPaKTHIECKOMY H
mabopaTopHOMY
3aHATHIO;
BBITIOJIHCHHUE
MPAaKTHICCKUX poBepKa
1.1 Kunematrika U JUHAM UK 2 2 5 pabot (M13); nHaMBHOyanbHbIX [ OINK-2.1,
MOCTYATEILHOTO IBHKCHUS CaMOCTOSITCIIEHOC 3azad; OIlK-2.2
n3ydeHue yueOHO!H| ceMuHap 1o teme
U Hay4HOMU
JITEPATYPHI B TOM
qucie
INEKTPOHHBIX
pecypcoB
2
MOJITOTOBKA K
MIPAKTHIECKOMY H
nabopatopHOMY
3aHATHIO,
MpoBepKa
BBITIOJITHEHUE
WH]IBHUTY aJIbHBIX
MPaKTUIECKIX sanau:
1.2 KunemaTtrka U JUHAMHKA 2 2 2 5 pabot (U/3); 3au11/1T;1 OIIK-2.1,
BpallaTeIbHOTO IBHYKEHUS CaMOCTOSTENIbHOE OIIK-2.2
.| nmabopaTopHBIX
H3y4YCHHUE Y4eOHO
N pabor;
Y HAyYHOI
ceMUuHap 1o TeMe
JIUTEPATYPhI B TOM
quCIe
9JIEKTPOHHBIX
pecypcos




1.3 3aKkoHBI COXpaHECHHS B
MEXaHUKe

MIOJITOTOBKA K
MIPAKTHIECKOMY H
nmabopaTopHOMY
3aHATHIO;
BBINOJIHEHUE
MPAKTUIECKUX
pa6ot (U/13);
CaMOCTOSATENBHOE
n3y4YeHNe y4eOHOH
U Hay4HOMU
JUTEpaTyphl B TOM
qucie
INEKTPOHHBIX
pecypcos

npoBepKa

HHIMBHUTY aJIbHBIX
3a/1a4;

ceMuHap 1o TeMe

OIIK-2.1,
OIlK-2.2

14 MexaHnYeCcKue
KOJIeOaHMsI ¥ BOJIHEI

15

HOJTOTOBKA K
MIPAKTHIECKOMY H
mabopaTopHOMY
3aHATHIO;
BBITIOJIHEHUE
MPAKTUIECKUX
pador (U/13);
CaMOCTOSITeIIbHOE
H3y4YCHHE YUeOHOH
1 Hay4HOU
JIATEPaTypHl B TOM
qucle
JNEKTPOHHBIX

pecypcoB

IpOBEpKa
WHJIUBH/TY aJIbHBIX
3a/1a4;
3aIUTa
1ab0paTOPHBIX
pabor;
CeMHHap 10 TeMe

OIlK-2.1,
OIlK-2.2

Hroro no pasneiy

30

2. MonekynspHast (¢u3nka
TepMOJIMHAMHKa

i

21
Moneky sipHO-KHHETHYeCKast | 2
TEOPHS

20

MOJITOTOBKA K
MPaKTHYECKOMY U
1a00paToOpHOMY
3aHSTHIO;
BBITIOJTHEHUE
MPaKTHICCKUX
pa6ot (U3);
CaMOCTOSITETIEHOE
n3y4eHue yueOHo !
Y HayYHOM
JIMTEPaTypHl B TOM
qHce
JJIEKTPOHHBIX

pecypcoB

TpOBEpKa
WHJMBHIY aJTbHBIX
3a/1a4;
ceMHUHap 10 TeMe

OIIK-2.1,
OIlK-2.2




MIOArOTOBKA K
NIPaKTUYECKOMY U

nmabopaTopHOMY
3aHATHIO;
npoBepKa
BBITIOJIHCHUE
WH]IBU/TY aJTbHBIX
MPAaKTHICCKUX sanay:
pa6ot (U/13); ’ OIlK-2.1,
2.2 TepMomHAMUKA 10 3a1uTa
CaMOCTOSTENILHOE OIIK-2.2
.| mabopaTopHBIX
n3y4YeHNe y4eOHOH
N paboT;
Y HAYYHOM
ceMuHap 1o TeMe
JIUTEPATYPhI B TOM
YHUCIe
JJEKTPOHHBIX
pecypcoB
Htoro mo pasneny 30
3. DyeKTpOMaraeTn3mM
MOJrOTOBKA K
MPAKTHICCKOMY H
mabopaTopHOMY
3aHATHIO,
BBITIOJIHCHUE
MPAaKTHICCKUX npoBepKa
3.1 DiekTpuueckoe IMoJie B 5 pa6ot (U/13); nHauBHayanbHeix | OINK-2.1,
BaKyyMe€ U B BEIICCTBE CaMOCTOSITCIIEHOE 3azad; OIlK-2.2
n3ydeHue yueOHo#| ceMuHap mo teme
U Hay4HOMU
JINTEPATYPBI B TOM
4qHUCIe
INEKTPOHHBIX
pecypcoB
MOJITOTOBKA K
MIPAKTHIECKOMY H
1abopaTOPHOMY
3aHSITHIO;
npoBepka
BBITIOJTHCHHUE
WH/IMBHU/TY aJIbHBIX
MPAKTHICCKUX sanat:
3.2 TocToSTHHBIHA pab6ot (U/13); ’ OIIK-2.1,
. 5 3aluTa
ANEKTPUIECKUN TOK CaMOCTOSITCIIEHOE OIlK-2.2
.| JmabopaTopHBIX
U3y4YCHHUE YUeOHO
N pabor;
W Hay4HOM
CeMHHap 10 TeMe
JIMTepaTyphl B TOM
qHCIIe
IIEKTPOHHBIX

pecypcos




3.3 MargutHoe T1I0NIE B
BaKyyMe U B BEIIECTBE

MIOJITOTOBKA K
MIPAKTHIECKOMY H
nmabopaTopHOMY
3aHATHIO;
BBINOJIHEHUE
MPAKTUIECKUX
pa6ot (U/13);
CaMOCTOSATENBHOE
n3y4YeHNe y4eOHOH
U Hay4HOMU
JUTEpaTyphl B TOM
qucie
INEKTPOHHBIX
pecypcos

npoBepKa

HHIMBHUTY aJIbHBIX
3a/1a4;

CeMHHap 10 TeMe

OIIK-2.1,
OIlK-2.2

3.4 OneKTpOoMarHUTHAs
WHTY KIHS.
DJIeKTpOMarHuTHbIE
KoJieOaHusl. IIepeMenHBIA
BNIEKTPUUECKUN TOK

HOJTOTOBKA K
MIPAKTHIECKOMY H
mabopaTopHOMY
3aHATHIO;
BBITIOJIHEHUE
MPAKTUIECKUX
pador (U/13);
CaMOCTOSITeIIbHOE
H3y4YCHHE YUeOHOH
1 Hay4HOU
JIATEPaTypHl B TOM
qucle
JNEKTPOHHBIX

pecypcoB

poBepKa

MHIUBHTY a7TbHBIX
3a71a4;

CEMUHAp TI0 TeM e

OIlK-2.1,
OIlK-2.2

3.5 DnekTpoOMarHuTHOE TOJIE.
YpaBHeHus Maxcsenna,
DJIEKTPOMArHUTHBIE BOJTHBI

CaMOCTOATENbHOE
n3y4yeHue yueOHo i
Y Hay4HOU
JIMTEPaTyphl B TOM
qucne
JJIEKTPOHHBIX

pecypcoB

CEMHUHAp 110 TEME

OIIK-2.1,
OIlK-2.2

Uroro no pazpeny

29

HUroro 3a cemectp

18

18

18

89

3a4eT

4, BoyHoBas OIITHKA

4.1 NnurtepdepeHius cBeTa

71

MIOJITOTOBKA K
MIPAKTHIECKOMY H
nmabopaTopHOMY
3aHATHIO;
BBINOJIHEHUE
MPAKTUIECKUX
pabot (MA3);
CaMOCTOSITEIILHOE
H3y4YCHNE Y4eOHOH
U Hay4HOMU
JIMTEPaTyphl B TOM
qucie
INEKTPOHHBIX
pecypcoB

npoBepka
WHIMBHIY aJIbHBIX
3a/1a4;
3aIuTa
71abopaTOPHBIX
paboT;
CeMHHap 110 TeMe

OIlK-2.1,
OIlK-2.2




MIOArOTOBKA K
NIPaKTUYECKOMY U

nmabopaTopHOMY
3aHATHIO;
npoBepKa
BBITIOJIHCHUE
WH]IBU/TY aJTbHBIX
MPAaKTHICCKUX sanay:
4.2 Nudpaxius cBeta 10 | pabor(MI3); - OIIK-2.1,
' CaMOCTOATELHOE OIlK-2.2
.| mabopaTopHBIX
n3y4YeHNe y4eOHOH
N paboT;
Y HAYYHOM
ceMuHap 1o TeMe
JIUTEPATYPhI B TOM
YHUCIe
JJEKTPOHHBIX
pecypcoB
MOJITOTOBKA K
MPAKTHICCKOMY H
mabopaTopHOMY
3aHATHIO,
BBITIOJTIHCHHUE
MPaKTHICCKUX npoBepKa
abot (M/13); nHmmBUAyanbHbIX [ OITK-2.1
4.3 Tonsipuzanus cBeTa 10 P ( ) JIBHILY !
CaMOCTOATEIILHOE 3a71a4; OIIK-2.2
n3ydeHue yu4eOHO!H| ceMuHap 1o temMme
1 Hay4HOU
JINTEPATYPhI B TOM
qHUCIe
INEKTPOHHBIX
pecypcoB
Hroro no pasneiy 271
5. KmanrtoBas ¢usura. Pusuka
aToMa u s/Ipa
MOJITOTOBKA K
[PAKTHIECKOMY H
1a00paToOpHOMY
3aHATHIO;
pOBEpKa
BBITTOJTHCHUE HIHBHY ATBHBIX
MPAaKTHICCKUX 3a§121,q'
pa6ot (U3); ’ OIlK-2.1,
5.1 KBanToBas onTuka 3 7 3alIuTa
CaMOCTOATEIILHOE OIIK-2.2
.| mabopaTopHBIX
n3ydeHue yueOHo ! !
N paboT;
Y HAYYHOI
CeMUHap 10 TeMe
JIATEPATyPHI B TOM
qucIe
3JIEKTP OHHBIX

pecypcoB




MIOArOTOBKA K
NIPaKTUYECKOMY U

nmabopaTopHOMY
3aHATHIO;
npoBepKa
BBITIOJIHCHUE
WH]IBU/TY aJTbHBIX
MPAaKTHICCKUX sanay:
52  OcHOBEHI  KBaHTOBOI]] pabot (M/13); ’ OIIK-2.1,
3aIuTa
MEXaHUKH CaMOCTOATEIILHOE OIIK-2.2
.| mabopaTopHBIX
n3y4YeHNe y4eOHOH
N paboT;
Y HAYYHOM
ceMuHap 1o TeMe
JIUTEPATYPhI B TOM
YHUCIe
JJEKTPOHHBIX
pecypcoB
MOJITOTOBKA K
MPaKTHYECKOMY U
mabopaTopHOMY
3aHSTHIO;
npoBepka
BBITIOJIHEHHUE
WH/IMBU/TY aJIbHBIX
MPaKTHICCKUX sazau:
5.3 DyieMeHTBI COBpPEeMEeHHOM pa6ot (U/13); 3au11/1T;1 OIIK-2.1,
(H3UKK ATOMOB U MOJIEKY T CaMOCTOSTENIbHOE OIIK-2.2
.| JabopaTopHBIX
H3y4YCHHE YUeOHOH
N pabor;
U Hay4HOM
CeMHHap
JIMTEPaTyphl B TOM
qHcIe
INEKTPOHHBIX
pecypcoB
CaMOCTOSITEIIEHOE
n3y4yeHue yueOHo i
1 HAy4YHOU
Y OIK-2.1,
5.4 dusuka TBEpIBIX T JIMTEPATYphl B TOM| CEMMHAp 10 TeMe OIK-2.2
YHCIIE '
9NEKTPOHHBIX
pecypcoB
HOJrOTOBKA K
MPaKTHYECKOMY U
na00paToOpHOMY
3aHATHIO;
pOBEpKa
BBITIOJTHCHUE
WHBU/TY aJTbHBIX
55 AToMHOE PO TPAKTHHCCKIX 3a/ad;
P.a,ElI/IOElKTI/IBHOCTI) S Hbic pabor (M13); BaHII/IT;l OIK-2.1,
’ P CaMOCTOATEIILHOE OIIK-2.2
peaxkuuu .| mabopaTopHBIX
n3ydeHUe y4eOHO U .
N paboT;
Y HAYYHOI
ceMuHap 1o TemMe
JUTEPATYPBI B TOM
YHUCIe
JNEKTPOHHBIX

pecypcoB




5.6 DnemMeHTapHBIE YaCTHIIBI

MIOJITOTOBKA K
MIPAKTHIECKOMY H
nmabopaTopHOMY
3aHATHIO;
BBINOJIHEHUE
MPAKTUIECKUX
pa6ot (U/13);
CaMOCTOSATENBHOE
n3y4YeHNe y4eOHOH
U Hay4HOMU
JUTEpaTyphl B TOM
qucie
INEKTPOHHBIX
pecypcos

CEMHUHAp 110 TCME

OIIK-2.1,
OIlK-2.2

Hroro no pazneny

13

12

12

42

Uroro 3a cemectp

18

18

18

69,1

9K3aMCH

Hroro mo JUCIHUITIIIMHE

36

36

36

158,1

3a4€T, OK3aMCH




5 O0pa3oBaTeibHbI€ T€XHOJIOTHH

[lpu peanuzanuu pazaMYHBIX BUJOB YueOHOH paboThl Hamboznee >PQeKTUBHBIC
pe3ynbTaThl OCBOCHUS JUCHUILIMHBI «Du3ukay nawoT TpaJullMOHHBIE 00pa3oBaTelbHbIE
TEXHOJOTUHU, TEXHOJOTMM  MpOOIEeMHOro  OOy4eHMs, HWHTEpaKTHUBHbIE  TEXHOJOIHUH,
1H(QopMaImOHHO-KOMMYHHKAI[MOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUIN C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI

NudopmanmonHass  JIEKIUs—  IOCIENOBAaTeIbHOE  H3JIOKEHHME  MaTepuala B
JTUCHHUIUIMHAPHON JIOTUKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CpPEACTBAMHU
(MOHOJIOT Tperno1aBaTeis).

[IpakTuueckoe 3aHATHE, MOCBSIIEHHOE OCBOSCHUIO KOHKPETHBIX YMEHHMI M HAaBBIKOB I10
IPEITI0KEHHOMY alITOPUTMY.

JlaGopatopHas pabota — opraHu3anus yaeOHOM paboThl ¢ pealbHbIMU MaTepPUATIBHBIMU U
UH(OPMAIIMOHHBIMU OOBEKTAMHU, 3KCHEpPUMEHTalbHAs padoTa C aHAJIOTOBBIMH MOJAETAMHU
peanbHBIX OOBEKTOB.

2. DopMbl y4eOHBIX 3aHITHI ¢ HCIIOJIB30BAHUEM TEXHOJIOTHH MPOOJIIEMHOTO 00YUEHHUS:

[lpoGneMHas Jexuuss — U3NOKEHWE MaTepuana, IMpeanoaraomee MMOCTaHOBKY
NpOOJIEMHBIX M JIMCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX MOJIXOIOB,
aBTOPCKME KOMMEHTApHUH, CBA3aHHBIE C PA3TUYHBIMU MOJEJISIMU MHTEPIpPETALUU M3y4aeMOoro
MaTepuaia.

[lpaktnyeckoe 3aHsATHE B (QopMe MNpaKTUKyMa — OpTraHu3auus ydeOHOM paboThl,
HaIpaBJIeHHAs Ha pPEIICHHE KOMIUIEKCHOM y4eOHO-IO3HaBaTeNbHOM 3agauu, TpeOyroueil oT
CTYJCHTa NPUMEHEHHU S KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKAX HABBIKOB.

3. ®opMmbl yaeOHBIX 3aHSATHH C MCIIOJIB30BAHUEM CIEIMATH3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOW CBS3U» — JIEKIHUS—TIPOBOKAIKS (M3JI0KEHUE MaTepuajia ¢ 3apaHee
3aIrJIaHMPOBAHHBIMHU OIIMOKaMHU ), JIEKIIHSI-0ece1a, JeKIU - T CKYCCHUSL.

4. ®opMbl yUeOHBIX 3aHATHI C HCITOJIb30BaHUEM MH(POPMALIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH:

Jlexuus-Bu3yanusanus — H3I0)KEHHUE COAEP)KaHUS CONPOBOXKIAETCS Ipe3eHTaluei
(meMoHcCTpanuei ydeOHbIX MaTepUaioB, MPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATHUBHBIX, TpaUUYECKUX, ayIro- U BUICOMATEPUATIOB).

IlpakTuueckoe 3aHsATHE B (QOpME INPE3EHTALUU — IMPEJICTABICHUE PE3yIbTaToB
IPOEKTHON WJIM MCCIIEA0BATENILCKON JEATENBHOCTH C MCIOJIb30BAHUEM CHEI[MATN3HPOBAHHBIX
POTPAMMHBIX CPE.

6 Y4eOHO-MeTOAMUYECKOE 00€crieYe HHe CAMOCTOSATe IbHOM padoThl 00y4Yaronmxcst
[Ipencrasyieno B npuinoxenuu 1.

7 OueHOYHBIE CpeACTBA /1J15 MPOBe/Ie HUsl MPOMEeKYTOYHOM aTTecTaluu
[pesncTaBieHbl B IPUIIOKESHHUH 2.

8 YueOHo-MeTONMYeCcKOe U HH( OPMALIMOHHOE 00€ecneYeHue JUCHUILTUHBI (MOIYJIs1)
a) OcHoBHas IUTEpaTypa:
1. CasenneB, 1. B. Kypc ¢usuku : yuebHOe mocobue mis By3oB : B 3 Tomax / U. B.

CaBenbeB. — 8-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. T.]. — Tom 1 : Mexanuka.
Monekynspaas ¢usunka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Texcr
AJICKTPOHHBIN /I Jlaub . DJCKTPOHHO-OMOIMOTEYHas  CHCTEMa. — URL.:

https://reader.lanbook.com/book/152453 (nara oOpamienus: 29.04.2024). — Pexum mocryma:
JUISl aBTOPU3. MTOJIb30BaTENIEH.

2. CaBenbes, U. B. Kypc o6t ¢pusuku : yaeOHoe ocodue : B 3 tomax/ M. B. Casernbes.
— 15-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 2:



OnexkrpruecTBO ¥ MarHeTu3M. Boiael. Ontrka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8.
— Texer : onexrponusid // Jlamp : snexrpoHHO-OMOMMOTeyHas cucrema. — URL:
https://reader.lanbook.com/book/113945 (mata oOparmenus: 29.04.2024). — Pexum gocryna:
JUISl aBTOPU3. TTOJIb30BaTENEH.

3. Casenbes, 1. B. Kypc ¢usuku : yueoHoe nocodue : B 3 tomax / U. B. CaBesnbeB. — 7-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, [0. 1.]. — Tom 3 : KBanTOBas ontka. AtomHasi pu3uka.
®dusuka TBepa0ro Tena. Pu3nka aTOMHOTO siyipa u deMeHTapHbix yactul] — 2019. — 308 ¢c. —
ISBN 978-5-8114-4254-6. — Texkcr : anexrpoHHbiil // Jlap : 3nekTpoHHO-OMOIMOTEUHAS
cucrema. — URL: https://reader.lanbook.com/book/117716 (mata oOpamenusi: 29.04.2024). —
Pexxum moctyna: uis aBTOpHU3. MOJIB30BATENCH.

0) JlonosiHUTE IbLHAS JINTEPATYpa:

1. demumuenxo, B. U. ®usuka : yueouuk / B.U. {emuauenko, U.B. lemuauenko. — 6-¢
u3n., mepepab. m gon. — MockBa : MHOPA-M, 2020. — 581 c. + Jlom. maTepuaisl
[DnexrponHBIH pecypc]. — (Briciiee oOpasoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Texcr : osmexrponnsid. - URL: https://znanium.ru/read?id=372962 (mata oOpareHwus:
29.04.2024). — Pesxum 1oCTyIIa: 0 HOITHACKE.

B) MeToau4yeckne yKa3zaHusi:

1. Mexanuka. MonekyssipHas Qu3nMKa ¥ TEPMOJAMHAMHKA : TaOOPATOPHBII MpakTHKyM /
E. H. Actanos, 3. H. botnesa, JI. C. lomkenkoBa u zip. ; MI'TY. - Marautoropck : MI'TY, 2016.
- 1 AJIEKTPOH. OIIT. TIMCK (CD-ROM). - URL:
https://host. megaprolib.net/MP0109/Download/MObject/20687. - Tekct : 31€KTpOHHBIA.

2. Beuepxur M. B. Dnekrpocratnka u IOCTOSHHBIN TOK : mpaktikyMm / M. B. Beuepkus,
O. B. Kpugko, E. B. MaxkapueBa ; MI'TY, Un-T sHepreTnku u aBromatuku, Kad. ¢usmkum. -
Maruutoropck . MI'TY, 2012. - 1 omekrpon. onr. guck (CD-ROM). - URL:
https://host. megaprolib.net/MP0109/Download/MObject/580. - Tekct : 31eKTpOHHBINH.

3. CaBuenko 1O. U. [lepemennsiii Tok : madoparopubiii mpaktukym / 10. Y. CaBuenko, O.
H. BoctpokuyroBa, H. 1. Mumenesa ; 1O. 1. CaBuenko, O. H. Boctpoknyrosa, H. U.Mumenesa
; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snexrpon. ont. muck (CD-ROM). - URL:
https://host. megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TeKCT : 3JEKTPOHHBI.

4. ®u3nka TBEpIOro Tela, aTOMa U aTOMHOTO sizpa : yaeOHoe nocobue [sBy30oB] / C. A.
byrakos, 1. M. lonrynmu, M. A. JlucoBckas, B. B. MaBpunckuii ; MaraHuToropckuii roc.
texunveckuit yH-T uMm. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ Tutyn. okpana. - Copmepxk.: Jlaboparopubie pabotei. - URL:
https://host. megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKcT : 2JIEKTPOHHBIM.

5. Koukun 1O. I1. Coopnuk 3anau no ¢usuke : npakrukym / 0. I1. Koukun, W. IO.
borauesa ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 snekrpos. onT. auck (CD-ROM). - URL.:
https://host. megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -

TewvrT " AamATTANLILILITT

r) [Iporpammuoe o6ecnevyenue u UnTepHeT-pecypenbl:

IIporpammHoe o0ecneyenue

Haumenosaunmue I10 Ne noroBopa Cpok IeCTBUSA JTUIIEH3U U
7Zip cB0OOIHO pactpoctpansiemoe [10 06eccpouHo
Bbpayszep Yandex |cBobomaHo pacmpoctpansiemoe I10 0eccpodHO

FAR Manager cB0OOHO pactpoctpansiemoe [10 06eccpoyHo

MS Office 2007 |, 135 57 17.09.2007 Seccpouno
Professional




IIpod eccuonanbHbie 0a3bl JAHHBIX U MH( OPMALIMOHHBbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca Cchuika
Harnmonasnphass MH(GOpPMAIMOHHO-aHAMTHYECKAS
cucreMa — Poccuiickuii  wunamexkc nHaydroro|URL: https//elibrary.ru/project risc.asp
mutupoBanus (PHII)
IMouckoBas cucrema Axamemusi Google (Google

Scholar)

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

DnekTpoHHBIE pecypchl omomuorekn MITY wwm.
I'.'1. HocoBa

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

9 MartepuaibHO-TeXHHYECKOe 00ecreye Hue TUCHHILTUHBI (MOTYJIs1)

MaTepI/IaHBHO'TGXHI/ILIGCKOC obecricucHue JUCLHUITIIIMHBI BKIIFOUACT:




JlexiimonHas ayAuTOPUS BKIIOYAET:
MynbsTuMeauitHbIE CPEICTBA XPaHEHUS, IEpEAay U MPEICTaBICHHS HHPOPMAIIUH.

Jlabopatopust «MeXaHUKH, MOJIEKYISIPHOH (DM3UKH U TEPMOJAUHAMUKI BKITFOYACT:

1. bamnncTryeckre MasTHUKH.

2. Mastauk O6epOeka.

3. dusnveckuit MasTHHK.

4. locka ['anbTOHA.

5. JlaboparopHasi ycTaHOBKA JUTSI MCCIICAOBAHUS PACIPEEICHUs TEPMOIIIEKTPOHOB 10
MOJTYJTIO X CKOPOCTH.

6. JlaGoparopHas ycTaHOBKa JUIsl OINpEACTICHHUsS IOKa3arelnedl amumadbarhl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTtopHasi yCTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3pAcTaHUs SHTPOIUH B Ipoliecce
mu(y3rn ra30B Ha MOJIENTH TTIEPEMEIMBAHUSI IAPOB.

8.JJaboparopHasi ycTaHOBKa ISl IPOBEPKH 3aKOHOB BO3PACTaHUS SHTPOIIUHU B IPOIIECCe
TenjI000MeHa.

9.YcraHoBka JsabopaTropHas JUIS W3y4E€HUsS 3aBUCHMOCTH CKOPOCTH 3BYKa OT
temnepatypsl "MD-C3-M"

10. VYcranoBka nabopaTtopHas s HUCCIEJOBAaHUS TEIJIOEMKOCTH TBEPJOTO Tena
"M®-TET-M".

11. YcraHoBKa y1abopatopHasi JJisl ONpPENeNICHUs] YHUBEPCATbHON Ta30BOM MOCTOSIHHON
"M®-OI'TI-M".

12.Cren 1 nabopaToOpHBbIi ra30BbI€ MPOIIECCHI.

13. MepuTenbHbI HHCTPYMEHT.

JlabopaTopust «eKTprUYeCcTBa U ONTUKK BKIIOYAECT:

1. JTaboparopHas yCTaHOBKa JUIsl UCCIIEAOBAHUS 3I€KTPOCTATUUECKOTO MOJIS C TOMO IIBI0
OJIMHAPHOTO 30H/1a.

2. YcTaHoBKa JUTsl LIyHTUPOBAHUS MUJUTMaMIIEpMETpa.

3. YcraHoBka gabopaTopHas AJs ONpeeeH s MHAYKTUBHOCTH COJIEHOM/1a U MAaTHUTHOM
IPOHUI[AEMOCTH.

4. YcranoBka jaboparopHas Aisl U3Yy4EHUs pe30HaHCAa HANpPsDKEHUM M onpeeneHus
WHIYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JJ1sl U3yd€HUS JJIMHBI CBETOBON BOJHBI M XapaKTEPUCTHUK
T (paKIIMOHHOM PEIeTKH.

6. JlaboparopHasi ycTaHOBKa Il ONMPEACICHHS paauyca KPHUBU3HBI JMH3BI U TUHBI
CBETOBOI1 BOJIHBI € TOMOIIBIO KoJiel] HproToHa.

7. JlaGopaTopHasi yCTaHOBKa MJisi OMpEAeleHHUs KOHIIEHTPAllMU PACTBOPOB caxapa
IIOCTOSIHHOM BpAIlCHHUSL.

8. MepuTenbHbI HHCTPYMEHT.

JlaGopatopust «<AToma, TBEPOTO Tela, sIpay BKIIOYACT:

1. JTabopaTopHas ycTaHOBKa JiJIsl M3ydeHUs BHEIHETo GoTodddexra.

2. YcTaHOBKa JUIs M3y4YeHHs CHEKTpa aToMa BOJOPOAA M OMpEAETICHHS MOCTOSHHOM
Punbepra.

3. YcranoBka nabopatopHast Ui onpeeNieHus MOTeHIHala BO30YXIeHU s ra3a.

4. YcTaHOBKA 7Sl ONIPEACICHUS JUIMHBI TPo0era YaCTHI] B BO3IYXE.

5. MepuTenbHbIil HHCTPYMEHT.

AynuTopuH A TPYNIIOBBIX U MHAWBHUAYAIBHBIX KOHCYIbTAIUN, TEKYIIEr0 KOHTPOJISA U
IIPOMEXYTOYHOM aTTeCTAllH BKIOYAIOT: HHTEPAKTUBHAs I0CKA, IPOEKTOP;
MynsTUMEAUNHBINA IPOEKTOP,3KPaH.



AyauTopuu Uil CAMOCTOSITENBHOW pabOThl € BBIXOJOM B HMHTEpHET M C JOCTYIIOM B
3JIEKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KIAaCChl; YATAIBHBIC 31kl OMOMMoTeKn [lepcoHambHbIE KOMITBIOTEPHI C
naketom MS Office, ¢ BeixomoMm B MHTepHeT © ¢ JOCTYIOM B 3JCKTPOHHYIO
UHQPOPMAIMOHHO-00Pa30BaTEbHYI0  CPEly  YHHBEPCHTETa  BKIIOYAIOT: IEPCOHATBHBIC
xomibtoTepsl ¢ nakerom MS Office.

[lomemenue st XpaHeHMsT M NPO(UIAKTUYECKOTO OOCITYXHBaHUSA Yy4eOHOTO
00OpyIOBaHMS BKIIOUAIOT: CTEIUIAXH, CeH(bl Uit XpaHeHHs y4eOHOro 0oOOpyIOBAHMSL
HNHCTODVMEHTBI I heMOHTa 000DVIOBAHUS.



Hpuioxenue 1
Y4eOHO-MeTOIUYECKOE 00ecTieYeHHe CAMOCTOATEILHOI padoThI 00y4aronmXCcs

[Io mucuumumue «@Pu3uKay NPEAyCMOTPEHA AyAUTOPHAsE U BHEAYAUTOPHAs CaMOCTOSTENIbHAs
paboTa 00yJaronmxcsl.

AynuTopHas caMOCTOsTeNIbHas padoTa CTYAEHTOB IpEIIoaraeT pelieHue KOHTPOIbHBIX 3aa4
Ha MPAKTHYECKUX 3aHATUSX.

Ilpumepnuie ayoumopnuie konmpoawvhuie pavomot (AKP):

1 cemecTp

Kontpoabnas padora Ne 1 «Dusnyeckne 0CHOBbI MeXaHUKI)

3ananne 1. Pajmyc-BeKTOp YaCTUIBI ONIPEIENAETCS BEIPAKEHHEM F =34 + 4] + 7k, T1e 1, j,K -
ennHUYHbIe BekTopa ocelt X, Y, Z. Beruncnute: 1) nyrs S, npoitneHHbli yactuiiel 3a nepssie 10c,

2) Mozynb mepeMeleHus Ar 3a Toxxe Bpems, 3) yckoperue gactuipl. Oter: S=500M, Ar=500M,
a=10 m/c’.

3aganue 2. Koneco Bpamaercs BOKpYT HEMOABUXKHOM OCH Tak, YTO Yrojl MOBOPOTA 3aBUCUT OT
BPEMEHHM IO 3aKOHY ¢=10+20-t—2-t>. HaliTu: 1) cpennee 3nadeHue yriaoBod CKOPOCTH (w) 3a

MPOMEXYTOK BpeMeHH OT t=0 10 0cTaHOBKHU; 2) YIIIOBOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) moJHOE YCKOPEHUE TOYKH, HaxoasIelcs Ha paccTosHun 0,1M 0T ocH BpaleHus Ui MOMEHTA
Bpemen t=4 c. OtBert: 10 pan/c; -4 paﬂ/cz; 1,65 M/c?.

3ananme 3. [lo ropu30HTaIBHON MOBEPXHOCTU JBUKETCS TEIO MACCOM M=2 KT MOJ ICUCTBUEM
cunel F=8 H, mampaBieHHOW mOj yriiom a=60° k ropu3oHTy. Halitu paccrosiHue, KOTOpoe
MPOIUIO TEJNO, €CJIM €r0 CKOPOCTh YBEIMYMIIACH C 3 10 5 M/C, a KO PPUITMCHT TPEHUS MEKIY
TEJIOM M IOBepXHOCThIO paBeH p=0,1.0TBeT: 5,9 M.

Zaganme 4. Illap maccoit My=5 Kr ABWXKETCS CO CKOPOCTBIO V1= 1 M/C W CTanKWBaeTcs C
MOKOSIMMCSI IIApoM Maccoit Mp=2 kr. OnpenennTe CKOPOCTH MIAPOB MOCie yaapa. Yaap c4uTaTh
VIPYrUM, IpsMbIM U LieHTpanbHbiM. OTBeT: 0,43 m/c, 1,43 m/c.

3ananme S. YpaBHeHMe KojeOaHUN TOYKU UMEET BUM: x = A-cosolt+7) , TA€ A=0,02 M, 0=7 c'l, T

=0,2 c¢. OnpenenuTh MEPUOJ], HAYaTbHYIO a3y KojeOaHWl TOYKM W €€ YCKOPEHUE B MOMEHT
Bpemend 1 c. OtBer: T=2 c; 00=0,2n pax; a =0,16 m/c?.

Konrtpoabnas padora Ne 2 «Cratuctnyeckasi Gpu3MKa U Te pMOAMHAMHKA»

3apanme 1. HaiinuTe nms ra3o00pa3Horo a3ora TeMiepaTypy, Ipu KOTOPO CKOPOCTSIM MOJIEKYIT
vi = 300 m/c 1 Vo, = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAUCHUS (DYHKIIUU PACTIPEIICICHUS

Makcpemna f(V). Otser: 7 - MYy =Vi) _aa0,
4K In(V, /V,)



3aganue 2. VMneanpHBIN IBYXaTOMHBINA Ta3 00bEMOM 5 J1 M JaBJIECHUEM 10° Ila M30XOPUYECKH
Harpeiid, B Pe3yJabTaTe Yero CPeIHssi KAHETHYEeCKas dHEPTHs €ro MOJICKYJ YBEITHUYHJIACh OT
0,0796 5B 5o 0,0923 5B. Ha ckosibko IIpu 3TOM U3MEHHUTHCS J1aBjieHue ra3a? B nanbHeiiem ras
M30TEPMUYECKH PACIMPUIIA IO HadaldbHOTO naaBieHus. Onpenenute o0beM Taza B KOHIIE
nporecca. Oteer: ypenumuutcst Ha 0,16 MIla; 5,8 7.

3apanue 3. Omnpeaenute KodGGUUIHMEHT TEMJIOMNPOBOIHOCTH A a30Ta, €Ciu KOA(PUIIHEHT
JTMHAMHYECKOHN BSI3KOCTH 1 ISl HETO MpH TexX ke ycioBusax paBeH 10 mklla-c. Oter: A=7,42
MBr/m-K.

3aganue 4. 12 r a3ota HAXOJATCS B 3aKPHITOM cocyne oObemom 2 11 npu Temmepartype 10°C.
Iociie HarpeBaHus JaBJIeHHUE B cocyze crano paBHo 10*mm.pr.cr. Kakoe kommdecTBo Tera Gbio
cooOrieHo razy npu HarpeBanun? Otser: 4,1- 103 JIx.

3apanme 5. Cmemanu Boay mMacco My=>5kr npu temneparype T1=280 K ¢ Bomoii maccoit
my=8xkr mpu temmeparype T =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) uzmeHeHue AS
SHTpONUH, Ipoucxozsee npu cmenmBanuu. Otset: 323 K; 0,3 kI[x/K.

KonTpoabHasi padora Ne 3 «jieKTpU4eCcTBO U MATHE TU3M»

3apanme 1. Drnexrpuyeckoe mosie co3naHo AByms 3apsnamu (=10 vKn u  2=-20 K,
HaxXoMAUMMHUCS Ha paccTostHun =20 cM apyr ot apyra. OnpenenuTh HAIPSHKEHHOCTh MOJIS B
TOUKe A, yAaJeHHOH OT MepBOro 3apsjaa Ha pacctossHue (=30 cM u oT BTOporo Ha =50 cM.
PaccunTare paboTy, KOTOpYIO HEOOXOAMMO COBEPIIHUTH, YTOOBI MEPEHECTH TOYCUHBIN 3apsi
q0=5-104 K1 u3 Touku Haxoasmiics mocepennHe Mexay 3apsaamMu B Touky A.  Otset: 280B/M,
0,42 JTx.

3aganue 2. MMeercs mpegHa3HAUEHHBIM Uil U3MEpPEHMsl pa3HOCTM moTeHuuanoB a0 30 B
BOJILTMETp comnpoTuBieHueM 2 kOM, KkoToporo pasaeneHa Ha 150 nenenumii. Kakoe
COTMPOTUBJICHHE HAJO B3STh U KaK €ro BKIIOYUTH, YTOOBI 3TUM BOJIBTMETPOM MOXHO OBLIO

M3MEPHUTh Pa3HOCTh MOTEHIIMANOB J10 75 B? Kak n3MeHUTCS IpHu ATOM LIeHa IeJICHHS BOIBTMETpa?
OTBet: 3 xOM, 0,5 B/nen.

3ananue 3. [1o mpoBoIOYHOI pamMKe UMErOIel (OpPMY MPAaBUIBHOTO MIECTH YrOJIbHHUKA, HIET TOK
cunoit 1=2 A. IIpu 3ToM B LIEHTpe paMKH 00pa3yeTcss MarHUTHOE MOJie C HaIPsDKeHHOCThIO 33
A/M. HaiiTu [uinHY IPOBOJIOKH, U3 KOTOPO# cienana pamka. Oteet: 1=0,2 m.

3apanue 4. [IpoBoasias paMka NOMEIIEHA B OJJHOPOJIHOE MarHUTHOE MoJjie ¢ uHaykuuet B = 0,1
To. TINOCKOCTh PAMKH COCTABIISET C HAMPABICHAEM MarHuTHOTrO moms  yron ¢ = 30°. TTnomams
pamku S = 20 oM, conporuBiaeHue R = 0,1 OM. MarauTHOE 110J1€ paBHOMEPHO YMEHBIIAETCS 710
Hyns 3a Bpems At=0,1 c¢. Onpegenure: a) cpeaHee 3HAaYCHHUE 3.]1.C. UHAYKUIHHU, BOSHUKAIOLIECH B
pamke; 0) CHIy MHIYKIMOHHOTO TOKAa; B) 3apsil, KOTOPBIM MPOTEYET MO paMKe 3a BpeMms
ymeHnbineHus mojs. Oteer: 1 MB; 10 MA; 10° Ko

3ananue 5. Conenonpa ¢ MHAYKTUBHOCTRIO L=7 MI'H u aktuBHBIM conpotuBieHuem R=44 Om
HNOAKIIOUMIM K HCTOYHUKY TMOCTOsSHHOro HampsbkeHuss Up, a 3aTteM K TIeHepaTopy
CHUHYCOMIAJIbHOTO HaIpsDKEHUS ¢ JeicTByonmM 3HaueHueM HanpspkeHus U,=Up. Ilpu kakoii



94acTOTe I€HepaTropa MONMHOCTh, MOTpelisemMas COJICHOMJIOM, OyaeT B 5 pa3 MEHbIle, 4eM B
nepBoM cityqae? OtBet: v=2 Kl LI.

2 cemecTp
KonTposabHas padora Ne 4 «Onruxa»

3aganme 1. B onbiTe FOHTa Ha myTH 0HOTO M3 UHTEP PepUPYIOIIM X JTydel TOMeIAIach TOH Kast
CTEKJISTHHAs [IJIACTUHKA, BCJIEJICTBUE YETo LIEHTpaIbHas CBETIIas 10JI0Ca CMEIIANIACH B IOJIOKEHUE
MEepBOHAYATILHO 3aHSATOE ISITOM CBETJIONW IOJOCOM(HE cuuTas IeHTpaibHOM). Jlyd mamaer Ha
MJIACTUHKY NeprneHauKyispHo. [lokazatens npenomiienus niaactuHku N=1,5. JlnuHa BoaHBI cBeTa
A=6-10" m. KaxoBa Tommmna miactuakn? OTBET: 6 MKM.

3ananme 2. Benblil CBET agaeT HOPMAIbHO HA ITOBEPXHOCTh CTEKISIHHON IJIACTUHKU TOJIIIMHOM
d=0,4 mxm, HaxoasIIEHCS B Bo3ayxe. [lokazarens mpenomieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPUYECKYI0O W ONTHUYECKYI0 Pa3HOCTh XOJa HMHTEPpPepUPYOIMX JTydeld B MPOXOJSIIEM
cBeTe, 0) ITMHBI BOJIH, MHTEHCUBHOCTh KOTOPBIX OCHA0ISIETCS MOCIe MPOXOKICHUS IITACTHHKY.
CunTaTh, YTO BUJIMMAsI YACTh CIIEKTPA JE€KUT B MHTEepBaiie JuInH BoJH OT 0,4 10 0,7 Mmxm. OTBeT:
0,8 mxMm; 1,2 Mrm; 0,48 MKM.

3ananue 3. Ha nuQpakimoHHYI0 pelleTKy HOpMalbHO MajgaeT Mmy4ok cBeTa. KpacHast muHus ¢
JUTMHON BOJHBI A=630 HM BHJHA B CIEKTPE TPETHhErO MOPSAKA IOJ YIJIOM (p:710. Kaxkas
CHEeKTpajibHas IMHUS BUIHA I1OJ] TUM K€ YIJIOM B CIIEKTpe ueTBepToro nopsaka? Yemy paBHa
nocTosiHHasA pemeTkn ? CKOJIBKO BCEro KpacHbIX MAKCUMYMOB AaeT 3Ta pemerka? Oteer: 473 HM;
2 MKM, 7.

3ananue 4. JIBa momnspusaTopa pacIloNIOKEHBl TaK, YTO Yrojl MEXIY HX IUIOCKOCTSIMU
nponyckanus paser  25°. OmpemenuTh, BO CKONBKO pa3 yMEHBLATCS HHTCHCHBHOCTD
€CTECTBEHHOTO CBETa IPH MPOXOXKAEHUU: 1) uepe3 oauH (IIEpBBIN) MOISpU3aTOp, 2) Yepe3 oda
nossipuszaropa. KoaddumuenT mornomenns csera B noispusatope paser 0,08. Otser: 2,17,
2,88.

3ananme 5. Kakast noms sHepruu oToHa u3pacxo/ioBaHa Ha pabOTy BbIPbIBAHUS AJIEKTPOHA, €CIIU
kpacHas rpaHuna Qoroddpdexkra 307 HM U MaKCUMaIbHAas KUHETHYECKash OSHEPIUs
dorosnekrponoB 1 3B? Otaert: 0,8.

Konrpoabnas padora Ne 5 «KBanroBas ¢ nzuka

3ananme 1. YepHoe teno umeer temmeparypy 3 kK. Ilpu oxnaxkaeHuu Tena AjMHA BOJIHBI,
NPUXOJANAsACS HA MAKCUMYM H3J1ydaTelIbHOM CcIOCOOHOCTH, U3MeHuIach Ha 8 MkM. [{o kakoit
Temneparypsl oxiaauiaock Teno? Oteer: 323K.

3apanme 2. DnekTpoH obsagaeT kuHeTHn4eckoil sueprueit 30 sB. Onpenenuts 1e0poilieBCKyIO
JUITMHY BOJHBI 3JIEKTpOHA. BOo CKOJNIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CIIM KAHETUYEeCKas
sHeprus ymenbumtcs: Ha 20%? OTBerT: 2,2-10'10 Mm; 1,12.



3aganue 3. [lpu ABMIKEHUM YACTHUIBI BIIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OmpejelieHa ¢
TOYHOCTBIO (ommOKOM) 10 1 cm/c. HaliTn HeompeneneHHOCTh KOOPAWHATHI, ©CIM YacTHIICH
aBsieTcs: 1) anexrpoH, 2) apodbunka maccoit 0,1r. OTBet: 0,01Mm; 10728m,

3ananme 4. Yactuia HaxoauTcs B OECKOHEUHO IIYOOKOW OJHOMEPHOM MOTEHIMAIbHOM MMes

MUHHUMAIIbHYIO 2HEpruio. KakoBa BepoATHOCTh OOHAPY:KEHUS YaCTHUIIBI B CPEIHEH TPETH SMBI?
OTser: 0,609.

3aganue 5. OnpenemTh [UIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThell JTMHUK cepuu banbmepa: 1)
B cnexrpe uznyuenuu Bogopona, 2) B cnekrpe uznydenus nona renus. Otser: 434um, 109uM.

KonTpoabHasi padora Ne 6 «@u3uUKa siIpa U 3JIEeMEHTAPHbIX YaCTHUID)

3apanne 1. TleppoHauanbHas Macca W30TONA UpUIUS 2IF paBHa M = 5 1, mepuon
nosypacnaza 75 cyrok. OnpeaenuTre, CKOJIBKO SiAep pacnaaercs 3a 1 ceKyHay B 3TOM Ipenapare.

CxoJIbKO aTOMOB 3TOro mpemnapara octaHercs uepe3 30 CYTOK M BO CKOJIBKO pa3 M3MEHUTCS
aKTHBHOCTB Ipenapara 3a 510 Bpems? Otser: 1,67-10%°;1,2-10%; 1,32,

3apanue 2. Snpo Oepuuus-7 f-paguoakTuBHO 1o cxeme K-3axBara. 3amucats peaknuio. Kakue
YaCTHI[BI IPU 3TOM 00pa30BAINCH?

3ananue 3. HeliTpuHHOE M3ITydeHUE 3BE3/IbI MOXKET BO3BHUKHYTHh 33 CUET OOBEIUHEHUS JBYX
IPOTOHOB ¢ 00pa3oBaHMEM JeWTOHA. 3anuImMTe peakiuio. Kakue 4acTHIlbl eme o0pa3yloTcs B
3TOM peakuu?

3ananue 4. HaiiTu SHEpruio cBsi3u sijipa, KOTOPOE UMEET OJMHAKOBOE YHCIIO MPOTOHOB U
HEUTPOHOB U PAJINYC, B OJITOPA pa3a MEHbLIMI paguyca siapa 2’Al. OTBeT: °Be, 56, S MaB.

3aganue S. V3 mepBoHA4ambHO CBOOOJHBIX MPOTOHOB M HEHUTPOHOB 0O0paszyercs smpo
yraepona-12. Kakast sHeprust pu 3TOM BBIJENSIETCA, Kak OHA Ha3biBaeTcsa? Ecnu cuHTe3npoBath
TakuM oOpa3om | T yriepojga, TO CKOJIBKO BCEro BBIACTUTCSA MpHU 3ToM sHepruu? Kakomy
KOJINYECTBY HedTu 3Ta 3Heprus 3kBuBajgeHTHa? OTBeT: 92,4 MaB; 740 I'Jlk; 16 T.

Bueaynutoprasi camocTosiTenbHas paboTa OOyJarommMXCsl BKIOYAET B ceOsi: mpopaboTKy
JEKIIMOHHOTO MaTepuana, M3ydeHHe JTUTEPaTypbl MO COOTBETCTBYIOUIEMY pa3jiely; pellieHue
WHVMBH/IyAIbHBIX JIOMAIHUX 33/1a4, IMOATOTOBKY K BBINOJIHEHUIO  J1a0OpaTOpPHBIX pador,
MOJITOTOBKY K OTYETY I10 JJA0OPaTOPHBIM padoTaM, MOATOTOBKY K CEMHHApaM.

Ilpumepnivie unousuoyanvrsle domauinue 3adanus (U/13)
1 cemecTp

3agaua Ne 1 «KuHeMaTHKa NOCTYNaTeJIbHOIO H BPALIATEJILHOIO JIBHKe HUSD)



Touka JBUKETCS 110 OKPYKHOCTU paauycoM 4 M 110 3akoHy S = A+ Bt’, re S — PO ICHHBI I
nyrb, A=8 M, B=2 M/c?, t- Bpemsi. OnpeaenuTh, B Kakoil MOMEHT BpeMEHU HOPMaJIbHOE YCKOPEHHE
paBHO 2 m/c®. Haiitu CKOPOCTb, TAaHT€HIIMAJIBHOE U MOJIHOE YCKOPEHUE TOYKU B ATOT MOMEHT
BpEMEHU

Zagaua Ne 2 «/luHAMHMKA MOCTYNATEJIbHOIO ABMKe HUS»

Ha 0601 maxoBuKa quameTpoM 60cM HAMOTaH MIHYP, K KOHILY KOTOPOTO MPHUBS3aH TPYy3 C Maccoi
2 kr. OnpenenuTh MOMEHT HMHEPIMHM MaxXxOBHKAa, €CIIM OH BpAIlasCh PaBHOYCKOPEHHO IO
JIEHCTBUEM Ipy3a, 3a BpeMs t=3C nmpruoOpern yriaoByr CKOpocTh 9 paj/c.

3apaua Ne 3 «/luHamMuka BpamaTeJbHOIO IBHKe HUSD)

Ha Bau1 B BuJie UJIMHAPA C TOPU30OHTAIBHON OChIO BPAIlIEHU s HAMOTaHA HEBECOMAasi HUTh, K KOHILY
ee mpukpervieH rpy3. Kakyio yrioByi cKOpocTh OyAeT MMETh Ball CIYCTs 2C IOCJe Hayana
JIBUKEHUA TPY3a, €CIM Macca Bayia 4 kr, ero paauyc 20 cm, Macca rpy3a 0,2 Kr, J€CTBUEM CHII
TPEHHUS Ha ABMKYIIMECS Tella MOKHO MpeHeOpeyb

3agaya Ne 4 «3aKkoHBI COXpaHEeHHMS B MeXaHHUKe»

JIBa manbIx o pa3mepy rpy3a Maccamu My=10 kr 1 Mp=15 Kr noaBeIeHbl Ha HUTSAX OJIMHAKOBOM
JUTHHBI L=2 M B OJTHOH TOYKE W CONMPUKACAIOTCS MKy cO00i. MeHbIIMiA Tpy3 ObLIT OTKIOHEH Ha
yron 0=60° u ormmymen. OmpexennTte BHICOTY, HAa KOTOPYIO MOAHHMYTCS 06a rpysa Iocie
abCOJIIOTHO HEYNPYroro yaapa

3amauya Ne 5 «MexaHuuecKue KoJge0anus»

[lepuon 3aTyxaroumx konebOanuit paBeH T = 4c, norapu pMuUUYecKuil T1eKpeMeHT 3aTyxaHus 1,6;
HavanpHas (asza paBHa 0. CmeneHue Touku B MoMeHT T/4 paBHo 4,5 cM. Hanucarb ypaBHeHHe
KoJIe0aHM i ¥ IOCTPOUTH Tpaduik B Ipeenax TPEX MepruogIoB

3amadya Ne 6 «PeJATUBHCTCKAA MeXaHUKA»

B naGoparopHoii cucreme oTcueTa OfHa M3 JIBYX OJUHAKOBBIX YACTHI[ C MAcCOW My MOKOUTCH,
npyrasi IBUKeTcs co ckopocThio V=0,8¢ 1o HampaBlieHUIO K TOKosIelcs yactuie. Onpenenure
PENSATUBUCTCKYI0 MacCy JABWXKYIIEHCS dYacTullbl B Ja0OpaTOpHON cHCTeMe OTcyeTa U ee
KAUHETHYECKYIO YHEPIUIO

3apaua Ne 7 «MKT. Cratucrtuueckasi ¢pusuka

B cocyne oobemom 20 11 HaXOMUTCS CMECh BOAOPOAA WM TenHs MoJ AaBieHueM 2 atM. OOmas
Macca cMmecu 5 1. M3BecTHO, 4TO CpeaHsisi KHHETUYEeCKas SHEPTus MOCTYMaTeIbHOTO JBH)KEHUS
MoJIeKyl cMecu ra3oB paBHa 0,038 3B. Bo CKoJbKO pa3 OTIMYAIOTCS MacChl BOJAOPOAA U IeIus B
cmecu?

3anauya Ne 8 «MpeajbpHbIi ra3»

3 Mo a30Ta MWIOTHOCTBIO p=1,25 Kkr/m® M30XOPHO HArpelid TakK, 4TO €ro JaBJIEHUE U3MEHHIIACh C
1,1 10° Ma no 1,6 105Ha, a 3areM H300apHO C)Kalu 10 TEPBOHAYAIBHOW TeMIepaTyphl.
Ornpeaenure TeMIiepaTypbl B KaKJIOM U3 TPEX OIMMMCAHHBIX COCTOSHUN M KOHEYHBIA 00bEM rasa.
M3ob6pasuTte rpaduku 3TUX MporeccoB B koopauHarax P-T



3apaya Ne 9 «IlepBoe HAYa10 TepPMOAUHAMHUKI

B pe3ynpraTe nzorepmMuueckoro pacumpenus azora maccoii m=0.2krmpu temneparype 1=280 K
o0beM ero yBenmnumBaercs B 2 paza. Omnpenenuth: 1) pabory A, COBEpIIEHHYIO Ta3oM MpH
pacumpennu; 2) uameHenne AU BHYTpEeHHEH 3HepTruH; 3) KOJWUYECTBO TEIIOTH Q, MoydeHHOE
razom

3apaya Ne 10 «Bropoe Ha4a10 TepMOAUHAMHUKI»

Kycok npaa maccoit m=200r, B3stb1ii mpu Temneparype t; =-10C°, Obu1 HarpeT 10 TemIeparypbl
t; =0C° u pacmnapies, nocie 4ero oOpasoBaBlasicss Boja ObUIa Harpera A0 TemIeparypsl 3 =
10C°. Onpenenuth M3MEHEHHE AS SHTPOTHHU B XOJI€ YKa3aHHBIX MPOIECCOB.

3apaua Ne 11 «DaekrpocraTuka

DJeKkTpruyeckoe mnojie co3nano aByms 3apsaamu (1=10 vKi u ¢p=-20 uKn, HaxomsumMmucs Ha
paccrostHuu d=20 cMm aApyr ot apyra. Onpene/iuTh HanPSHKEHHOCTb MOJISt B TOYKE A, yIaJCHHOU OT
MepBOTO 3apsaa Ha pacctosiHuE 1=30 cM 1 OT BTOpoTo Ha =50 cM. PaccunTars paboTy, KOTOp yIO
HEOOXOJMMO COBEPIIHMThH, YTOOBI TIEPEHECTH TOYCUHBIA 3apsj q0=5~10'4 Kn w3 touku
HaXOAIIMICS TTOCEepeANHE MEXIY 3apsiiaMUi B TOUKY A.

3apaua Ne 12 «IlocTossHHBIN dJIe KTPUY e CKUA TOK»

Ha puc. 3.1. £1=1,0 B, £,=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
OMm. Ompenenute: 1) cuibl TOKa BO BCEX YydacTKaX IeMU; 2) TEMJIOBYHD MOUIHOCTb, KOTOpas
BBIJICIISICTCS] HA CONPOTHBIIEHNH R3.

L

3,73
R.E €2, 72

nr 371

3apaua Ne 13 «DuekTpoMarHe Tu3m»

I[lo nBymM OECKOHEYHO MATUHHBIM MPSIMBIM TapaJUICNFHBIM TPOBOJAM, HAXOIANMMCS Ha
pacctossarnu R=10,0 cM apyr oT npyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A oguHaKOBOTO
HanpasieHus. OnpeaenuTe MarHUTHYIO MHAYKUMIO Toyid B, cozmaBaemMoro Tokamu B TOYKaXx,
JeXalpX Ha MpsAMOH, coenuHsonmx oba mpoBoja, ecnu: 1) Touka C JIEKUT HA PaCCTOSIHUH
r1=2,0 cM jeBee JieBoro mpoBoa; 2) Touka [l nexuT Ha paccTossHuu 2=3,0 cM IIpaBee IpaBoro
npoBoJia; 3) Touka G JIexuT Ha paccTossHUM 3=4,0 CM IpaBee JIEBOro MPOBOJIa.



3agaua Ne 14 «DnekTpoMarHe Tu3m»

OneKkTpoH, yckopeHHbIH Hanpspkenuem U=200 B, Bieraer B 0AHOPOAHOE MarHUTHOE IOJE C
WHIYKIHEH B=0,7-10" Tn MEePNEHIUKYISIPHO CUJIOBBIM JIUHUAM. HailTu paanyc OKpyKHOCTH,
10 KOTOPOM JIBHKETCS 3JIEKTPOH B MarHUTHOM ToJie ¥ nepuoy ero BpameHus. Oteer: R=0,68 m;
T=5,1-10" c.

3agaua Ne 15 «DneKkTpoMarHuTHasi MHAYKIMS)

[IpoBonsumit miIOCKUN KOHTYp, UMEIOIMH GopMy OKpykHOCTH paauyca I' = 0,05 M momeleH B
OJIHOPOJIHO€ MAarHUTHOE II0J€ TaK, 4YTO JIMHUA MAarHUTHOM WHAYKIUU IIOJs HallpaBJIEHbI
MEePIEeHAUKYIIAPHO TIJIOCKOCTH KoHTypa. CompotuBienne koHtypa R = 5 Owm. MarnutHas
WHAYKIHUS MeHseTcs o 3akoHy B = kt, rme kK = 0,2 Tn/c. Onpenenure: a) 3.1.Cc. HHAYKIUH,
BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKa; B) 3apsiI, KOTOPBIA MPOTEUYET 1O
KOHTYpY 3a IepBbl€ 5 CEKyH]l U3MEHEHHUS MOJIs.

2 cemecTp
3agauya Ne 16 «MuTepd epeHIUs CBETA OT TOYEYHBIX HCTOYHUKOB»

B ombite FOHTA HA myTH OAHOTO U3 HHTEP(EPUPYIO M X YU el TOMEIANIACh TOHKA S CTEKISTHHAS
IJJACTUHKA, BCJEACTBUE 4YEro LEHTpajdbHas CBETIAas [O0JIoca CMEL@Iach B IIOJOXKEHUE
MEePBOHAYATILHO 3aHATOE IISITOM CBETJIONW MOJOCOM(HE cuuTas IeHTpaibHOH). Jlyd mamaer Ha
MJACTUHKY TepneHaukyinsipHo. Ilokazatens mpenomneHus miaactuHkd N=1,5. JInuHa BOJNHBI
A=6-10" m. KaxoBa TONIIMHA MJIACTUHKHU?

3anauya Ne 17 «uTepd epeHIMs cBeTa B TOHKUX I HKaX»

[TnockomapaienbHasl CTEKISHHAs IJIaCTHHKA ToimmHoW 0=1,2 MKM © ¢ [OKa3arejieM
npesomMieHus Ne=1,5 moMenmeHa Mexay AByMs CpeaMu € MOKa3aT eI IMA PEJIOMIIEHUS Ny U Ny.
Cser ¢ anuHON BOMHBI A=0,6 MKM NaJaeT HOPMAJIbHO Ha TIAcTHHKY. ONpeaenuTe ONTHYECKYIO
pa3HOCTh XOJa BOJH, OTPaXCHHBIX OT BEpXHEH U HIKHEH IOBEPXHOCTEH IUIACTUHKH H
OIpeaeNuTe, YCUJIEHUE WM OCJIabJieHHe MHTEHCHBHOCTH MPOUCXOIUT MpU HMHTEphEepeHIud B
CIEIYIONMX CIydasx: a) m<n<np; 6) np<n>n

3apauya Ne 18 «/Iud pakuus Dpenesisa»

Haitnute pammycel mepBbIx Tpex 30H DpeHens Ans MIOCKOW BOJHBI, €CITU PACCTOSHUE OT
BOJTHOBOM TOBEPXHOCTH 110 TOUKH HaOmroaeHus 1 m. [[muHa Bomasr A=500 HM.

3apaya Ne 19 «/In¢p pakuus ®@paynrodepa»

Hatitn HanGonbpmii MOPSIIOK CIIEKTpa JUIs JKEATOW JIWHUU HATPUS C IJTUHOU BOJHBI A=589 HM,
eclii mocTosiHHast qudpakinonHon pemeTkn =2 MkM. CKOJIbKO BCEr0 MaKCHMyMOB JacT 3Ta
pemetka? [lox kakum yriom ¢ HaOIOAAETCS MOCIEAHUN MaKCUMyM?



3apaua Ne 20 «Iloasipuzanusi cBeTa»

Yron Mexy IIOCKOCTAMH IIPOITYCKAHHS JBYX mosspu3aTopoB paser 50°. EcTecTBeHHBIA CBET,
IPOXOJs uepe3 TaKyr cucreMy, ociabasiercss B 8 pas. IlpeneOperas morepsiMu cBera Ipu
OTPaKEHUH, OTIPENEIUTH KOAPPUITMEHT MOTIIOMIEHHUS CBETA B MOJSIPU3ATOPAX

3agaua Ne 21 «®orTo3d pexr»

OnpenenuTs HaMMEHBIMN 33J€PKUBAIONMN MOTEHLHAN, HEOOXOAUMBIA Uil MpPEKpaIleHUs
SMHCCHUH C TOBEPXHOCTH (POTOKATO/A, €CIIM OH OCBEILAETCS U3JIydeHUEM ¢ JUIMHOKH BoiHbl 0,4
MKM, a KpacHas TpaHula jis Matepraiia karoja paBHa 0,67 Mkm

3apaua Ne 22 «TennoBoe n3irydyeHue»

Uepnoe teno Harpenu oT Temreparypsl 600K 1o 2400K. Bo ckonbko pa3 yBenmuuuiach o01as
TCILJI0BAaA OHCPIrus, nusinrydacmas Teaom? Ha CKOJIBKO U3MCEHUJIaCh JUIMHAa BOJIHHI,
COOTBETCTBYIOIIASI MAKCHMYMY YHEPTHH U3IYUEHUS U CIIEKTPAILHBIA COCTAB U3ITY4CHUS?

3apaua Ne 23 «9¢pexr Komnrona»

®oton ¢ sHepruedr 1 M»dB paccesusics Ha cBOOOJHOM IOKOMBIIEMCS dJeKkTpoHe. Haiitu
KAHETHYECKYIO SHEPTHIO 3JIEKTPOHA OT/Aa4yH, €CJIH B pe3yJabTaTe pacCcesiHUs JUIMHA BOJHBI (POTOHA
u3MeHusack Ha 25%

3amauya Ne 24 «DjaeMeHTbI KBAHTOBOI Me X aHUKH»

HpI/I JBHU)XCHUHM YacTHUIIBI BIOJbL OCH X CKOPOCTH €€ MOXKET OBITE onpeaciicCHa ¢ TOYHOCTBIO

(oumOkoii) g0 1 cm/c. HaifTu HeompeneneHHOCTh KOOPIMHATHI, €CIIU YacTHllel sBisercs: 1)
3JIEKTPOH, 2) ApobmHKa Maccoi 0,1r

3amauya Ne 25 «HacTHa B NOTe HIUAJILHON IMe)»

CobGcTBeHHass (yHKIMS, ONMMCHIBAIOIASI COCTOSHUE MHKPOYACTULBI B OECKOHEYHO TIIIyOOKOM

. 7n
. . w,(X)=Csin —x
MOTEHIIMATBLHOHN sIME MMPUHOU {, UMEeT BU]T | . Mcnonn3ys yciaoBUs HOPMUPOBKH,

OIPEeNeNnTh NOCTOsIHHYIO C.
3apauya Ne 26 «Atom no teopuu bopa»
Berancnute paguycsl IEpBBIX TPEX OPOUT IIEKTPOHA B aTOME BOAOPOIA

3agaua Ne 27 «M31yuyeHne aToma»

Hatitu HaI/I6OJ'H>IJ_Iy10 W HanMCHBIIYIO JIMHBI BOJIH CCPUU [lamena B CIICKTPEC H3ITYYCHUA
BOIOpPOAA. CpaBHI/ITB MOJYYCHHBIC 3BHAUCHHU A C JJIMHAMU BOJIH BUAUMOI'O U3TTY4YCHUSA

3amauya Ne 28 «PaagnoakTHBHOCTL»

192
IlepBoHavasibHasg Macca U30TONAa UpUAUA '/ paBHAa M= 5 T, mepuoj noaypacnaaa 75 Cyrok.

Omnpenenute, CKOIBKO sifiep pacnaaercs 3a 1 cexyHnay B 3ToM mpemnapare. CKOJIBKO aTOMOB 3TOTO



npenapara octanercs dyepe3 30 CyToK M BO CKOJIBKO pa3 U3MEHUTCS aKTHBHOCTH IIPETI apaTa 3a 3To
Bpems?

3agauya Ne 29 «3aKkoHbI COXPaHEHHUS B si/ie PHBIX peaKIusix»

B nenTpe conHIla mporekaeT TepMosiiepHasi peakius CHHTEe3a TelMs U3 BOJIOpOoJia, B KOTOPOU U3
4eTHIpeX MPOTOHOB o6pasyercs syipo He* u 1Ba mosutpona. 3anuumre 1y peakiuo. Kaxue eme
YacTUIIbI 00pa3yloTcs B HEM?

3apaya Ne 30 «JHeprus B siie PHbIX PeaKIUsSIX»

Kakoe xommaectBo U?*® «@biropaery 3a roj1 B SIIePHOM PEaKTope ¢ IEKTPHYECKOi MOIIHOCTHIO |

I'Br u kn.a. 38%? Cunrare, yTOo pacnaja saep ypaHa IOJ JAEUCTBUEM TEIJIOBBIX HEUTPOHOB
MIPUBOJIUT K 00OpPa30BaHUIO U30TOMOB KCEHOHA- 141, cTpoHIINA-92 1 TpeX BTOPUUHBIX HEUTPOHOB.

Ilepeuenv navopamopnvix pabom

1 cemecTp

No 1 «[IpuMeHeHre 3aKOHOB COXpaHEHHUS 7Sl ONPECIICHHSI CKOPOCTH MOJIETa YU

Ne 4 «MccnenoBanme BpamaTeIbHOTO JIBUKEHU S TBEPIOTO TeJIa BOKPYr HEMOABHIKHON OCH»

Ne 5 «Onpenenennie XapakTepuCTHK 3aTyXalOIMX KojeOaHUN PU3NUECKOro MasiTHUKa»

Ne 11 «M3yueHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nmokaszarens aaunadatsl meronoMm Kiiemana u Jlezopmay

Ne 21 «MccnenoBanue 3IE€KTPOCTATUUECKOTO MOJIS C TOMOIIBIO 30Ha»

Neo 24 «Pactmpenue mpejaena U3MEepeHUs aMIIepMeTpa MTOCTOSTHHOTO TOKa»

No 28 «Omnpenenenue UHAYKTUBHOCTH  KATYHNIKM M MarHUTHOM  MPOHMIIAEMOCTH
(GeppOMarHUTHOTO TeIa»

2 cemecTp

No 32 «Omnpenenenue pamuyca KPUBHU3HBI JIMH3BI U TIOJOCHI TPOMYCKAHUS CBETOMHIIBTPA C
noMoIpio koser, HerotoHa»

Ne 34 «Onpenenenvie JIMHBI CBETOBOM BOJIHBI U XapAKTEPUCTHK U (PPAKIIMOHHOMN PEIIeTKI

Ne 35 «Onipenenenrie KOHIIEHTPALMU PACTBOPOB caxapa M MOCTOSIHHOW BPAILICHU sD

Ne 36 «CHsATue BOJIBTAMIEPHBIX XapaKTEPUCTHK (OTORIEMEHTAa U  OIpEAEIeHUE €ro
YYBCTBUTEIBLHOCTH»

Ne 41 «MccnenoBanue BO30YKIEHUSI aTOMOB Tazay

Ne 42 «Onpenenenune raaBHBIX KBAHTOBBIX YHCENI BO30OYKICHHBIX COCTOSTHUM aTOMa BOJIOPOIay
Ne 51 «M3yueHne 3aKOHOMEPHOCTEN C-pacmanar»

Ne 53 «Omnpenenenne MakCUMalIbHOW PHEPrHU [-yacTUIl M UIACHTH(UKAIUS PATUOAKTHBHBIX
pernapaToB»



Ilepeuensv 6onpocos K ceMuHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuhHemaTuka M JMHAMHKA MOCTYNaTeJbHOI0 W BPpaliaTeJbLHOIO
IBHKe Huii"
1. Mexanuueckoe aBuxeHue. Cucrema orcuéra. MarepuaibHas TOYKA.
2. OCHOBHBIC KMHEMAaTHUYCCKHE XapaKTCPHCTHKH : MEPEMEICHUE, MyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMallbHOE, TaHTeHInanbHoe. Kinaccudukamnus 1BUKeHUI.
3. TlocrymarenpHoe nBukeHue. LleHTp Macc. BpamarenbHoe ABUKEHUE.
4. OCHOBHbIE KMHEMAaTUUYECKHE XapaKTEPUCTUKH BPAIATEIHLHOTO JBHMXKCHHS: YIOJ IOBOPOTA,
VIJIOBOE TIEpPEMEIICHUE, YITIOBBIE CKOPOCTh U YCKOPEHUE.
5. CBs3p MEXIy JMHEHHBIMHM M YIJIOBBIMH XapaKT€PUCTHKU JBM)KEHHUS. PaBHOMepHOe u
paBHOTIEPEMEHHOE BpaIarenbHoe IBHXeHUs. [loHsTne coctosHus (U3UYECKOW CHCTEMBI U
YpaBHEHU S JBUKCHUS.
6. JlmHaMUYeCcKre XapaKTePUCTHKH: CHJIA , CHJIOBOE TI0JIe, Macca, HMITYJIbC.
7. 3akonsl HetoToHa.
8. JluHaMuuecKkue XapaKTEepUCTHKH BPAIIATEIBHOTO JBHMKEHHS: MOMEHT CHUJIbI OTHOCHTEIEHO
OCHh, MOMCHT MHCPILIHUH. OCHOBHOI1 3aKOH JUHAMUKU BPAIIATCIIbHOTO ABUKCHU .

Cemunap Ne 2 '""3akoH coxpaHeHus"
1. 3akoH coxpaHEHMS HMITYJIbCa, YCIOBHUSI €r0 BBHINOIHEHUS.
2. 3aKOH COXpaHEHHUs MOMEHTA UMITYJIbCA, YCIOBUS €T0 BBHIMOTHEHUS.
3. Pabora, mommHocTh. PaboTa rpaBUTAIlMOHHOW CHUIBI, KOHCEpBAaTHUBHBIE cHIIbI. PaboTa
pesyabpTHpyromend cwibl. KuHernueckas sHeprus, TeopemMa 00 H3MEHEHUHM KHHETHYECKON
SHEpIUM.
4. 3aKoH COXpaHEHUS MOTHON MEXaHUYECKON SHEPTUU, YCIOBUS €r0 BHITTOJHEHUS.

5. CoynapeHue aByx Tell.
6. CBsI3b 3aKOHOB COXPaHEHHS CO CBOHCTBAMH IIPOCTPAHCTBA M BPEMEHHU.

Cemunap Ne 3 "Kosie6anusi u BoJHbI"
1. ®usnueckuii ¥ MaTEMaTUYECKUN MAsSTHUKU.
2. I'apmoHMUecKue, cBOOOTHEIE, BBIHYXK/ICHHbBIE U 3aTyXalnme KoJIeOaHMs
muddeperinanbapie, rpa@uKi, XapakTePUCTHKH.
SIBnenue pe3oHaHca 1 ero gusndeckas npupoza. [Ipumepsr.
Bonna. Bujabl BoiH. Mexanu3m 00pa3oBaHUsI MEXaHUYECKUX BOJIH.
3ByKoBas BosiHAa. MexaHU3M 00pa30BaHMUsI 3ByKa B rasax.
BonHoBoe ypaBHEeHuE.
Crostyast BotHA. MexaHu3M 00pa3oBaHus. YpaBHEHHE CTOSTYCH BOJTHBI.

No o kow

Cemunap Ne 4 "CraTucrudeckne MeTOAbl ONMCAHUSI MaKpocucTem'
BepositTHOCTH MOSIBIEHUSI TUCKPETHON U HENPEPBIBHOM CIIydaliHBIX BEJIMYHH.
DOyHKIUS pacTpeaesICHUs] BEpPOSTHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee u Hanboiee BEpOSITHOE 3HAYCHHE CITyYaiiHOW BEIMYMHBI.
Craructuyeckue MeToibl. OCHOBHBIC TTOJIOKEHU S CTATUCTHYCCKON (PU3HKH.
Pacnpenenenune Makcpema, ["aycca, bonsiimana.

agrwnE

Cemunap Ne 5 "TepmoanHamunueckue MeTOAbI ONMUCAHUSA MaKpocucTeM'"
1. YpaBHeHME COCTOSHUS U/I€alIbHOTO rasa.
. Pactipenenenue sHepruu 1o creneHsiM cBo0o b1, CpeaHsis JHEPTUsT MOJICKYIIBI.
3. TemmoemkocTb. MossipHast M ylielibHasi TETJIOEMKOCTH. Y paBHeHUe Maiiepa.

N



4. BHyTpeHHsIs SHEprHs Kak (YHKIIUS COCTOSIHUSA cucTeMbl. PaboTa kak ¢yHKIHs mpoiecca.

5. IlepBoe Havano TePMOAMHAMUKH.

6. M3omporecchl: HM30TEPMUUYCCKUN, HW30XOPUUYCCKUN, WU300apUUECKUil, aanabaTHUYeCKuil,
MOJUTPONTMYECKU .

7. DuTponus. CBOICTBA SHTPONIUH U30JIMPOBAHHON CUCTEMBI.

8. BTopoii 3aK0H TepMOANHAMUKH.

9. Huxn Kapno. K.m.a. nuxina Kapno.

Cemunap Ne 6 ""JuexkrTpocTaTudeckoe noJe'"

DJIEKTPOCTATUYECKOE TOJIe. DNeKTprudeckuil 3apsaa. 3akoH Kynona.

HanpspxkeHHOCTD 2mekrpocTaTiieckoro nois. [IpuHnun cynepno3unuu.

[otok Bektopa E . Teopema Taycca.

[loTeHIMaBbHOCTD NEKTPOCTATHYECKOTO MoJsl. Teopema 0 HUPKYIALNH.

CBs13p MEXIy HAPsDKEHHOCTHIO M TOTEHITUAIOM.

I'eomerpuueckoe onucanue nois. CUI0BbIE JMHUH. DKBUIIOTEHIHAIBHBIE TOBEPXHOCTH.

ok wnNE

Cemunap Ne 7 «Ilocrosinnbiii TOK. Ilenn nocTosiHHOrO TOKa'"

Onexrpuueckuil ToK. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPHIBHOCTH.
3akoH Oma [y1s1 OAHOPOIHOTO y4acTKa I[EIH.

Conpotunenue npoBogHuKa. CoeJMHEHNE CONPOTUBIICHUH.

3akon Oma aJ11 HeoAHOPOAHOTO yyacTka 1enu. Ctoponnue cuisl. 3 /C.
[TpaBuna Kupxroda.

MomumocTts ToKa. 3akoH Jlxoyns-Jlenua.

ocoarwn -

Cemunap Ne 8 "MaruuTHoe noJie. JJieKTPOMArHUTHAsE MHAYKIus '

1. Mcrounukn MarHMTHOrO mojisi. MarHuTHOE Moje ABUIXKYILETocs 3apsiia U NPOBOJHMKA C
tokoM. 3akoH buo-Cagsapa.

2. TIoToK M LMPKYISLMS BEKTOpa MHAYKIIMU MarHuTHoOro nojis. Teopema I'aycca u Teopema o
LHUPKYJIALHH.

3. CunaJlopenna. /[BmxeHue 3apsHKEHHON YaCTHIBI B MATHUTHOM TIOJIE.

Cuita Amnepa.

3akoH anekrpoMarHuTHON uHAyKiuu dapanes. [Ipasuio Jlenna.

BuxpeBoe anekrpuydeckoe mode.

SABnenune camonnaykunu. MuaykrusHocTs. ConeHoun.

No ok

2 cemecTp
Cemunap Ne 9 "Hurepdepenums u tud pakuus csera'’

DJIEKTPOMAarHUTHBIE BOJIHBI.

KorepeHTHOCTh U MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.

WuTepdepeHius cBeTa OT IBYX HCTOUHUKOB.

HNuTtepdepenHiins cBeTa OT MI0CKONIApalIeTbHOMN MIACTUHKH.

Nurepdepennus cBera oT mIacTUHKY epeMeHHo TonumHbl. Konbia HetoToHa.
[IpumeHneHnne nHTEpPepeHIUH CBETA.

IR



7. SBnenne mudpaxiuu. OcoOEHHOCTh MUQPPAKIMU CBETOBBIX BONH. Judpakums DpeHens u
®payHrodgepa.

8. Ilpunuun Iroiirenca-®penens. YOpolleHHE BBHIYKUCICHHHA C TOMOIIBIO BEKTOPHOU
JarpaMMBl.

9. Mudpakuus OpeHnens Ha KpyriioM oTBepcTHH. 30HBI Dpenerns.

10. Mudpakuuss Ppayarodepa Ha y3KOH NpSIMOIMHEHHONW WeMH. YCIOBUS MaKCHMyMa U
MHUHUMYMa. 3aBUCUMOCTbh HHTEHCUBHOCTH CBETA OT yIla U (paKLHH.

11. MudpaxunonHnas pemerka. OCHOBHbBIE XapaKTEPUCTH KU JUPPAKIMOHHOMN peIieTKH. Y CIOoBUs
IJIABHBIX MAKCUMYMOB ¥ MUHHMYMOB U JT00aBOYHBIX MUHHM YMOB.

Cemunap Ne 10 "Tloasipusanms cBera'

1. Tlonspuzanus ceera. EcTecTBeHHBIN U MOISPU30BAHHBIN CBET.

2. Tlonspu3anus cBeTa Npu OTpaKeHUH U peJoMieHun. 3akoH bproctepa.

3. MNonspuzanuss mnpu  aBOMHOM  JmydenpenomyieHuH. CBOWCTBA  OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTy4dei.

4. Tlonspu3zanunonusie npusmsl. [Ipu3zma Huxons.

5. 3akon Mamoca. AHaIM3 MOJISIPU30BAHHOTO CBETA.

6. OnTHyeck akTUBHBIE BelleCTBA. BpalleHre MII0CKOCTH MOISIpU3aliy CBETa.

Cemunap Ne 11 "KsanTtoBasi onTtuka'

1. TennoBoe wuzmydeHue abcomoTHO uepHoro tena. 3akoH Ctedana — bBonbpumana. 3akoH
cMeleHus Buna.

2. KopmyckymsspHO-BOJHOBOM yaau3M CBeTa. DHEPTUs U UMIYIbC GoToHA. [[aBiieHue cBeTa.

3. ®oroapext. 3akoHs! poTorddexra. opmyna DiHLITEHHA.

4. D¢dexr Komnrona. Dopmyna Kommnrona.

5. BonHoBble cBoiicTBa yactui. JlnmuHa BomHBI ae bpoitms. [lpuwHUOMD HeonpeneneHHOCTH
[eiizenbepra.

Cemunap Ne 12 "Crpoenue aToma'

Mopenu atoma. [lnanerapHas MOJENb aToMa.

[Toctynater bopa.

W3nyuenue aroma BOJOpOa ¥ BOAOPOIONOAO0HBIX cucTeM. CIeKTpaibHbIE CEPUU.
®opmyna bansmepa.

CreKTpbl MHOTOYJICKTPOHHBIX aTOMOB. 3akOH Mo3mu.

agrODOE

Cemunap Ne 13 "OcHoBHBbIE 10J107Ke HUS KBAHTOBOM MeXaHUKH"'

1. KBantoBble cocTtossHus. BonHoBas ¢yHkiuus u ee ¢usnueckuit cmbica. IlpuHnun
cynepnosunuu. Ypasaenue llpearnrepa, KBaHTOBbIC ypPaBHEHU S IBUKECHUSL.

2. Hekoropsle 3a/1aui KBaHTOBOI MexXaHUKH. YacThila B OECKOHEYHO TITyOOKOW MOTCHIIHATLHON
ame. KBaHTOBaHME SHEPIUH.

3. KBanToBble 4MCla, XapaKTEpU3YIOIME IIOJIOKEHUE OJJIEKTpOHa B aroMe. KBaHTOBaHHE
sHeprun. KBantoBanue MoMeHTa uMnyibca. CIiMH 3JIEKTpOHA.

4. Cxema3HepreTH4ecKu X ypoBHel aroMa Bogopoa. [IpaBuiia or6opa npu aTOMHBIX IEpeXoaax.
5. I'paHu1bI IPUMEHUMOCTH KBAHTOBOW MEXaHUKH.



Cemunap Ne 14 " AromHble siipa, ux cBoiictBa. PagnoakTruBHocTh"

SIBieHME paIMOAKTUBHOCTH.

OCHOBHOM 3aKOH paJIMOaKTUBHOTO pacmnaja. PaanoakTuBHbBIC PSIbI.
CocTaB 1 XapakTepuCTHUKUA aTOMHOTO sifpa. S1epHbIe CUIIBI.
KanenbHas u o6ooueyHas MoAeIH siiep.

Macca u 3Heprus CBs3u d1pa. Y IeapHasi SHeprus cBsizu. Paguyc sapa.

akrwdE

Cemunap Ne 15 "Snepubie peakuun'

1. SInepHble peakiuu.

2. DHeprus sepHON peaKkuuH.

3. YpaBHEHHUE U SHEPreTHYeCKoe yCiIoBHE O-pacnana. CBs3p YJHEPTUU O-HaCTHIBI C IEPUOIOM
nosypacnaza. TyHHenbHbIN 3gdekT npu o-pacnaze. CeKkrp o -4acTull.

4. Xapaxrep cnekrpa y-u3inydeHus. IIpouiecchl B3auMOJENHCTBUSL Y-KBAHTOB C BEILECTBOM.
3aBUCUMOCTh HMHTEHCHBHOCTM Y-M3Iyd€HUs OT TOJLUMHBI ciosi BemgecrBa. (CpaBHeHue
IPOHMKAIOIIEH CIIOCOOHOCTHU Pa3IMYHBIX BU/I0B U3ITyYECHHUS.

5. Tpu Buga P-pacnama. DHepreTuueckuil crekrp P-uactuil. ['mmore3a HeHTpuHO. 3aKOHBI
coxpaHeHus pu B-pacmase. JlentoHsl. JIenToHHBIH 3apsi.



[puioxenue 2

OneHovHbIe CPeICTBA /IS NPOBEACHUSI IPOMEKYTOYHON aTTe CTANMHI

a) [lnanupyempbie pe3y/ibTaThbl 00y4eHHS H OLle HOYHBIE CPe/JICTBA JIJIsl IPOBeAeHUSI IPOMEKYTOYHOM aTTeCTANMM:

Kon nnaukaropa

HNuukarop qOCTHKEHUSA
KOMITETEHIIN U

OueHouHble cpeacTBa

OIIK-2: Crioco0eH NCToIbp30BaTh MaTeMaTu4Ieckue, pusmaeckue, GU3MKo-XUMHUYECKHe, XMMHYECKHE METOJIBI JUTS PEIIeHUs 3a/1a4 TTPOeCcCHOHATBHOM

ACATCIIbHOCTHU

OIlK-2.1

Hcnonb3yer MaTeMaTH4ecKHe,
du3mnyeckue,
(u3MKO-XUMHUYECKHE,
XUMHUYECKHE METO/IbI IS
pelcHUs 3a1a4
npodeccuoHaIbHON
JIeATENIbHOCTH

ITepeueHb TeopeTHYE CKHX BONPOCOB K 3a4eTy (1 cemecTp):

1. KunemaTtuka mocrynarenbHOro ABMkeHus. lloHsTue paauyc-BeKTOpa, CKOPOCTH U YCKOPEHUSL.
Hauanensie ycinoBust. Ilpsimas u oOpatHas 3a1aul MEXaHUKH.

2. JIBMKEHHE IO OKPY)KHOCTH. YTOJI TOBOPOTA, YIJIOBas CKOPOCTh M YIJIoBoe yckopeHue. CBs3b
YIJIOBBIX U JIMHEHHBIX BETUYNH.

3. KpuBomineiinoe nBmxeHue. TaHreHuuaabHOe U HOpMallbHOE yckopeHue. [lonHoe yckopeHue.
VYron MexIay CKOPOCTBIO U YCKOPEHHEM.

4. MWuepuumansHble cucrembl orcyera. Ilonarme cuibl, mMaccel M ummyiasca. OCHOBHOM 3aKOH
JUHAaMUKU ITOCTYNATEIBHOTO JBUKEHUS.

5. MowmeHT HMITyJIbCa U MOMCHT CHJIbI OTHOCHUTCJIBHO TOYKH. OcHoBHOE YPaBHCHUC OUHAMHWKU
BpAILATEIbHOTO JABUKEHHUSL.

6. Bpamenue BOkpyr HemoABMKHOM ocl. MOMeHT uHepuuu. Pacder MOMEHTOB MHEPLMH MPOCTHIX
ten. Teopema Ilrelinepa.

7. 3aKOHBI COXpaHEHUs B MEXaHHKe. 3aMKHYTasl CUCTEMa. 3aKOHbI COXpaHEHM s UMITYJIbCa 1 MOMEHTa
HMMITYJIBCA.

8. PaGora m mommocTs. KuHeTHueckast sHEPTHs MOCTYIATEIFHOTO M BPAIATEIBHOTO IBUKCHUS.

9. KoHcepBaruBHble cuibl. [loTeHnmanpHas sHeprus. 3aKOH COXpaHEHMs MOJIHOM MeXaHU4eCKOH
DHEPIUN.




Kon nnnukaropa

NupukaTop 1OCTUXKEHUS
KOMIIETEHIIN U

OueHOYHBIE CpEICTBA

10. /IBa cmocoba ormcaHus B3aUMOJCHCTBUS. [IBHMIKEHME YacTHIbI B OJHOMEPHOM CTaI[MOHAPHOM
nojie. CBI3b MEXKIY CHUJION Y MOTEHIIMATIBHOW SHEPTUEH.

11. T'apmoHMueckue KoyiebaHUs. AMIUTUTYA, YacTOTa, HavyaiubHas (aza. MaremaTtuyeckuii u
¢u3nUecKkuil MasiTHUK. DHEPIrUsi TapMOHUYECKUX KOJIeOaHUM.

12. 3aryxatoume konebaHus. XapaKTepUCTUKU 3aTyXaHUs. DHEPTus 3aTyXarolMX KoJeOaHUH.

13. OOuee moHsiTHE O BONHAX. XapaKTepUCTUKU Oeryiueil BosHbl. BomHOBOE ypaBHEHHE IIIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosiuast BojHa U ee ocooeHHocTH. Kosebanue HaTSHYTOM CTPYHBI.
15. llocrynatel  OiiHumreiiHa. 3amemieHuMe BpeMEHH. JIOpEHLIEBO  COKpalleHUE  JUIMHBI.
PenstuBucrckre nuBapuanThsl. IHTEpBaI.

16. PenstuBucrckuii ummynbe. CBs3b MAacchl, SHEPIUM M UMIYIbCAa YAaCTHUIIBl. DHEPrHsl MOKOSL.
3aKOHBI COXpPaHEHUS MIPU PENIATUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MHKpPOCOCTOSSHUE MU MAaKpPOCOCTOSIHUE CHUCTeMbl. CTaTHCTUYECKUH ITOJIXOJ.
IloHsiTHE BEPOSATHOCTH U CPEAHEN BEIIMYHUHBI.

18. ®ynkMs pacmpelesieHus CIydalHOH BEIWYWHBL. PacmpenencHue MOJEKYJ MO TPOCKIIHSIM
CKOpPOCTEH.

19. Pacnpenenenue MOJEKyn IO MOAYIIO CcKopoctd. Haumbonee BeposiTHas, cpemHssi U
CpeIHEeKBapaTUyHasi CKOPOCTH.

20. Mogen»  mpaeanbHoro  rasza.  JlanmeHue M TeMmeparypa € TOYKM  3pEHUs
MOJIEKYJIIPHO-KMHETUYECKON TeopruH. YpaBHEHHUE COCTOSHUS UJICAIbHOTIO rasa.

21. PacnpeneneHue MoJieKy/ HA€albHOTO ra3a 1o BBICOTE B o€ TshkecTd 3emiu. bapomerpuyeckas
dopmyma.

22. Tlonstre creneHeld CBOOOIBI MOJICKYIBI. TeopeMa 0 paBHOPACIPEICIICHIHU YHEPIUH 110 CTETICH M
CBOOOIBI.

23. BuyrpeHHss sHeprus Kak (QyHKIUsI COCTOSHUA cucTeMbl. [lepBoe Hayano TepMOIMHAMUKH.

24. Pabora kak ¢yHKius mporecca. M3oxopuaeckuii, n300apHIecKuii 1 M30TEPMHUYECKHI TTPOIIECCHI.
25. TlonsTHE TEMIO0EeMKOCTH. TemoeMKOoCTh NMpPU H30XOPUUYECKOM U HM300apHUUYecKOM IIpolieccax.
[MocrostHHas agrabaThI.

26. Anmmabatuueckuii mporecc. [lepBoe Havanmo TEpMOIMHAMUKH I aAuadaTHYECKOro Iporiecca.
VYpasuenue [lyaccona.




Kon nnnukaropa

NupukaTop 1OCTUXKEHUS
KOMIIETEHIIN U

OueHOYHBIE CpEICTBA

27. Huxmmaeckuit mporece. Koadduument monesnoro aeicTBrs TEMIOBOM MaHbl. Bropoe Havasno
tepMoauHaMuk. @opmynupoBku Knaysnyca u KenbBuHa.

28. IlpoGnema HEOOPaTUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMIUS CUCTEMBI U ee cBolicTBa. Teopema
Hepsucra.

29. OCHOBHOE ypaBHEHHE TEPMOJAMHAMUKU. DHTPOMHUS HACATBHOTO ra3a. M3MeHeHne SHTPONUH MpH
U30Ipoleccax.

30. [uxn Kapuo. Teopema Kapro. TepmoguHaMuyeckas Ikaiga Temreparyp. TpoifHas ToYka BOIBI
KaK pernepHas TOUKa.

31. Craructuueckuii Bec wmakpococtosHusa. Cyrs HeoOpatuMocTH. CTAaTUCTHYECKHH CMBICT
sHTponuu. ®opmyna bosbiMana.

32. I'paHuIIBI TPUMEHUMOCTH MOJIENIM UJICaNIbHOTO Ta3a. YpaBHeHue Ban-nep-Baanbca. M3oTepmbl
peaJIbHOTO rasa.

33. Cwuubl B3aUMOJICHCTBUS B IPUPOJIE. DIEKTpocTaThueckoe mose. 3akon Kymnona. HanpsokeHHOCTH
AJIEKTpOocTaTH4ecKoro noJjs. [IpuHnun cynepno3unum.

34. Cunossie muHH. [IoTOK BEKTOpa HAMPSHKCHHOCTH JISKTpOCTaTHUecKoro mosst. Teopema [Maycca.
35. Ilorenuman. Teopema O HHUPKYISAIUHU BEKTOpa HAMPSDKEHHOCTH AJIEKTPOCTATHYECKOTO OIS
CBsI3b MEXy HaIPSHKEHHOCTBIO U TIOTEHIIUATIOM.

36. Dnekrpoemkocth. KonnmeHcatopel. CoeauHEeHHWE KOHJIEHCATOPOB. DHEPrHs  KOHJEHCATOopa.
OHeprus 3JIEKTPUYECKOTO MOJIs.

37. Dnexrpuueckuii ToK. IlmoTHOCTh TOKa. VYpaBHeHHME HempepbBHOCTH. 3akoH Oma B
muddeperinanbaon Gopme.

38. CompotuBieHue npoBoIHUKOB. CTopoHHME cuiibl. 3akoH OMa B MHTETpaibHOil opme.

39. IlpaBuna Kupxroda st pacuera pa3BeTBiIeHHBIX eneid. MonmHocTs Toka. 3akoH [xoymns-Jlenna.
40. Enunas npupoja 3JeKTpuueckoro u MariutHoro noss. Ilone nsuxkymierocs 3apsina. [Ipunuun
CYNEpIO3UIIMY MarHUTHBIX 1osel. 3akoH buo-Casapa.

41. TloTok ¥ TUPKYJIALMS BEKTOpa WHAYKIIMM MarHUTHOTO mojs. Teopema [aycca m Teopema o
UPKYISALUH.

42. CunaJlopernna. Cuna Amrmepa.

43. 3akoH snekrpoMarHuTHON nHAYKIMKU Papanes. [IpaBumno Jlenna. BuxpeBoe anekrpuieckoe mose.
44. SIBnenne caMOMHIYKIMH. MHIYKTMBHOCTb. DHEprus KOHTYpa C TOKOM. DHEpPrus MarHUTHOTO




Kon nnnukaropa

NupukaTop 1OCTUXKEHUS
KOMIIETEHIIN U

OueHOYHBIE CpEICTBA

IOJIS.

45. Dnexkrpuueckoe Tone B BemecTBe. [lomspuzanus IUAJICKTpUKA. BEKTOp 3IEKTPUYECKOTO
cMelneHus. J(uanekrpruueckasl MpOHUILIAEMOCTb BEIIECTBA.

46. MarauTHOE TmOJNe B BemecTBe. HamarHwmdeHHOCTh. HampsskKeHHOCTHP MAarHMUTHOTO — TTOJIAL.
MarnuTtHas npoHHIIaeMOCTh BenecTBa. deppoMarHeTHKy.

Ilepeyenn BonpocoB K 3a4ety (2 cemecTp):

1. Cucrema ypaBHeHu#i MakcBemna Kak 0000IeHHE Pa3pO3HEHHBIX SBICHUN 3JIEKTPUYECTBA U
MarHerusma. MarepuaibHble ypaBHEHUS.

2. CgoiicTBa ypaBHeHHI MakcBema. [Ipeacka3anue CymecTBOBaHMS 3JIEKTPOMAarHUTHBIX BOJIH.

3. DnexrpoMarHUTHBIE BOJNHBI. BoinHoOBoe ypaBHeHHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

4. TIlnockast >J€KTpOMAarHUTHasi BOJIHA M €€ OCHOBHbBIE XapaKTEPUCTUKU. DHEPrusi U HMIIYIbC
AJIEKTPOMAarHUTHOW BOJIHBI.

5. [EcrecTBeHHBIM M noispu30BaHHBbIN cBeT. CTeneHb MOMAPU3ALUU JMHEHHO MOJISIPU30BaHHOIO
cBera. 3akoH Mastoca.

6. Ilomspuszaunus npu OTpakeHUM U MPEJIOMIICHUHM CBETA Ha IPaHUILIE paszesa AUDJIEKTPUKOB. YTOI
Bbprocrepa. JIBoliHOE TydenpenoMIeHUE.

7. CriocoObl monpu3alMi  ecrecTBeHHoro cpeta. llpu3ma Huxons. Bpamenue miockoctu
NOJISIPU3ALlY CBETA IPU IIPOXOKICHUH YEPE3 ONTUUECKU aKTUBHYIO CpELy.

8. Ikama »rmeKTpoMarHUTHBIX BOJH. (OCOOGHHOCTM ONTHYECKOTO 1uana3zoHa. llokazaTtens
MPEIOMIIEHHUS CPEJIBI.

9. KorepentHsie BoaHbl. MHTEpdepeHIns cBeToBbIX BOJMH. CloXeHHe MHTEHCUBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

10. OnTuueckast pasHOCTh xoJa. CBsI3b ONTUYECKON pPa3HOCTU XOJa JBYX BOJH C Pa3HOCTHIO (a3
MEXly HUMH. Y CIIOBUSI MAKCUMyMa U MUHUMYyMa.

11. Cxema IOHra pns wHaOmoaeHus uHTepdepeHnuu. BpemeHHas W mpocTpaHCTBEHHAS
KOTEPEHTHOCTb.

12. Untepdepenunsi B TOHKMX IUIeHKax. HaOmromenuwe konenr HpoToHA B OTpakeHHOM U
MPOXOJISAIIEM CBETE.
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13. SBnenue mudpakuuu. Judpaxuus Openens u @paynrodepa. [Ipunmun [oiirenca-Dpenens.

14. Tudpaxumss OpeHens Ha KpyrioM oTBepcTur. 30HbI OpeHens. ['padudecknii METOM CIOKCHUS
aAMILTUTYI.

15. udpaxuus Dpaynrodepa Ha y3KOH NpsMonuHEHHOW menw. JudpakinuoHHas pemerka Kak
COBOKYITHOCTh KOHEYHOTO YHCIIA IIETIEH.

16. TemoBoe u3nydenue Ttena. 3akoH Credana-bonmpiimana. 3akoH cmenienus Buna. I'mmotesa
IInanka.

17. ®orosddexr. 3akonsl CrosneroBa. Dopmyna DUHIITEHHA.

18. ®otonsl. JlaBnenue cBeta. KopmycKynssipHO-BOTHOBOM Jyaln3M CBETA.

19. Paccesue gotoHa Ha cBoOoHOM tekTpoHe. @opmyina KommToHa.

20. BonnoBble cBoiicTBa yacTul. J{nuHa BOJHBL e bpoitias. DxcnepruMeHTanbHble MOATBEPKACHUS
TUIOTE3bI 1€ bpous.

21. Tlpuuanun HeonpeneineHHocTH. CooTHOIEHUE HeonpeneneHHocrel I eizendepra. OcobeHHOCTH
npoliecca U3MEpPEHUS B KBAHTOBOW MEXaHHUKE.

22. ®usndeckoe MCTOJIKOBaHME BOJIH Jie¢ bpoiinsa. BomroBas ¢ynkmus m ee coiictBa. [L1oTHOCTH
BEPOSITHOCTH OOHAPY)KEHUS YaCTHUIIBI.

23. OcHoBHas 3ajJaya KBAaHTOBOM MexaHWKU. HecranmoHapHOe H CTallMOHAPHOE YpaBHEHHE
[Ipénuurepa.

24. Yactuna B OJAHOMEpPHOH OECKOHEYHOM MpsAMOYTONbHOM MOTeHUMaTbHOW siMe. KBaHTOBaHue
sHeprun. CoOCTBeHHBIE ()yHKIIUU COCTOSHHS YaCTUIIHI.

25. TIpoxoxaeHue 4acTUIlbI Yepe3 MOTEHIIHANBHBIN Oapbep. TYHHETbHBIN d(heKT.

26. KBaHTOBBII rapMOHUYECKUH OCIIUIIIATOP.

27. Ilmanerapras monens atoma. Iloctymatel bopa. KBaHTOBaHmWe sHEpruu BOAOPOIOMOIOO0HOM
CHUCTEMBI.

28. M3mydenue Bogopoonoo0HbIX cucTteM. CrieKTpalibHbIe ceprH aroma Bojopoaa. O0ob0meHHas
dopmyna bamemepa.

29. CrekTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3akoH Mo3iH.

30. Ypasuenue llpenmnrepa ans atoma Bopoponaa. KBantoBanme MomeHTa mmmyibca. [IpaBuia
otbopa.

31. Cnue snekrpoHa. KBaHTOBbIE UMCIa, ONMCHIBAIOIIME COCTOSHUE 3JIEKTpoHa B aTome. KpatHocTh
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KOMIIETEHIIUU
BBIPOKJICHUS DHEpreTnueckux ypoBHel. [Ipunnun [laymnu.
32. IlpyHIUN TOXIECTBEHHOCTH OJMHAKOBBIX dYacTHL. bo3oHsl u ¢epmuonsl. KsaHTOBbIE
pacrpenesieHusl.
33. CBoOoaHbBIC AICKTPOHBI B MeTayie. DHeprus @epmu. 30HHAS TEOPHS TBEPIBIX TEIL.
34. DAeKTponpOBOAHOCTH METAIJIOB U MOIYNPOBOIHUKOB. CBEPXIIPOBOIUMOCTD.
35. SBnenue pagmoakruBHOCTH. OCHOBHOU 3aKOH paJli0aKTHBHOTO pacmana. [locrosiHHas pacmana.
Ilepnon nomypacnana.
36. CocraB 1 XapakTepUCTUKA aTOMHOTO sapa. KanenbHas mojens. Pazmep u cniuH siapa.
37. Macca u 3HEprus CBS3U aTOMHOTO spa. 3aBUCHMOCTh YICIbHOW SHEPTHs CBS3H OT MacCOBOIO
yucia. O0oaoyeyHass MOJIeIb SAIpa.
38. SlnepHsble peakiuu. DHeprus peakuuu. Peakiiuu aeneHus u cuHTes3a siep.
39. PammoakrtuBHbBIE psiapl. OCHOBHBIE 3aKOHOMEPHOCTH OL-W3NMydeHUs siep. [nmmaa cBOOOIHOTO
npobera o.-4acTHll.
40. Tpu Buaa -pacmama. DJHepreTHUECKHi criekTp 3-uactuil. HelTpuHo.
41. OcobenHocTH y-usnydeHus suep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEILECTBO.
42. Knaccuduranus seMeHTapHbIX yacTul. JlenToHsl. JIENTOHHBIIH 3apsiI.
43. Anponsl. bapruonnslii 3apsa. KBapkoBast MOJiesib aipOHOB.
OIIK-2.2 Bei6bupaer Matematuueckue, | [IpumMe pHbIi 1epedyeHb NPAKTHYECKUX 3aIaHU
(usnueckue,
(hH31 KO- XMUYECKHE, 1 cemectp
XUMUYECKHE METO/IBI JUTSt
peleH s 3anau | 3ananne 1.Touka ABMKETCS B IUIOCKOCTH XOY MO 3aKOHY: x =-2t;y = 4t(L-t). Haiiti ypaBHeHue
npodeccHoHATbHOM Tpaekropun Yy = f (X) ¥ 1306pasuTh ee rpaduuecKn; BEKTOp ckopoctd V H yckopeHus d B
JIeSATeIbHOCTH

3aBHCHUMOCTH OT BPEMEHH; MOMEHT BPEMEHH ly, B KOTOPBIi BEKTOp YCKOPEHHS & COCTaBJIseT yrou /4
C BEKTOPOM CKOPOCTH V . Otser: y=—x>—2x; V=-21 +4(1-2t)], a=-8], 1=0,75cC.
3aganme 2. Teno Bpamaercss BOKPYT HEMTOABHIKHOM OCHU IO 3aKOHY ¢ =2+4-t—2-t2. Halitu: 1) cpennee

3HAUYEHME YIIIOBOW CKOPOCTH (o) 33 NPOMEKYTOK BpeMeHH OT t=0 10 0CTaHOBKH; 2) YIJIOBYIO




Kon nnnukaropa

NupukaTop 1OCTUXKEHUS
KOMIIETEHIIN U

OueHOYHBIE CpEICTBA

CKOpOCTb Tejia B MOMEHT BpeMeHHu t=0,25 c¢; 3) HopMasibHOE YCKOpPEHHE TOYKH, HaXOAALIEecs Ha
pacCTOSIHHH | M OT OCH BpaIeHHS B TOT K¢ MOMEHT BpeMeHn. OTset: 2pax/c; 3 pan/c; 9 m/c?.

3aganme 3. [llap maccoit My=4Kr ABUKETCS CO CKOPOCTHIO V1=5 M/C ¥ CTAITKUBACTCS C IAPOM MACCOU
My =6 KT, KOTOPBIN JBUKETCS €My HaBCTpeUy cO CKOpocThio Vo=2 m/c. OnpenennuTe CKOPOCTH MApOB
nocie yaapa. Yap cuutaTb abCOJIIOTHO YIPYTHM, MPSAMBIM U LeHTpaiabHbIM. OTBeT: 3,4 M/c, 3,6 M/c.

3ananme 4. Ban B Bujie cruionmHoro nminHApa Maccoid My=10 Kr Haca)keH Ha TOPU30OHTAJIBHYIO OCh.
Ha nununaap HamoTaH mHyp, K cBOOOIHOMY KOHITY KOTOPOTO IMOJBEIeHa rupsi Maccod  Mp=2 kr. C
KaKUM YCKOpEHHEM OYZIeT OITYCKaThCs THPS, €CIIH €€ MPeIoCcTaBUTh camoit cebe? OTBet: 2,8 m/c?,

3ananue 5. OnpenenuTts NepHo, YaCTOTY U HayadbHYIO (Da3y KoieOaHWi TOUKH, IBHIKYIIEHCS TIO
YPaBHEHUIO: x=A-sinwt+7) TAE ©=2,57 ¢t =0,4 c,A=0,02 M. KakoBa cKOpOCTb TOYKH B MOMEHT

Bpemenu 0,8 c. Oteet: T=0,8c; v=1,25 ct: V=0,157 mM/c.

3ananue 6. Toueunsie 3apsibl (1=10 HKI 1 2=-20 1K1 HaxoasTCcs B BO3yxe Ha paccrosHuu 10 cm
Jpyr ot apyra. OnpenenuTs HaIPsSPKEHHOCTH O0JIsl B TOUKE A, yJaJIeHHON Ha paccTosiHUE 6 CM OT
MEepBOTo U Ha 8 cM OT BTOporo. Kak u3MeHuTcs noTeHuranbHasi SHEPIUs B3aUMOJIECTBUS 3aps0B,
€CJTM TIEPEMECTUTh BTOPOM 3apsi1 B 3Ty TouKy? Kakyro ajis 3TOro Hy)KHO COBepImThH padoty? OTBeT:
37,6 xB/™m; 12 mMx]Ix.

3aganue 7. Tpu NIockuxX BO3AYNHBIX KOHAEHCaTOpa ¢ eMKocTaMu C1=1,5Mk®D, C;=7 Mx®D, C3=2 MxD
COEIMHEHBI MTOCJIEI0BATENIbHO U TPUCOEIMHEHBI K ICTOYHUKY ToKa. [Ipu 3TOM 3apsin BToporo
KOHIeHcaTopa paBer 14-107 Kii. a) Haiiti sHepruio 1o 6arapen. 6) He 0TKIIO4ast HCTOYHMKA TOKA
0T 6aTapen KOHJEHCATOPOB, PA3ABUTAIOT IUIACTUHBI TPETHETO KOHJCHCATOPa, YBETUYUBAs PACCTOSHUE
MeXIy HUMU B 2 pa3a. Halitu nusmenenue emxoctu u 3apsaa 6arapeu. Otser: 490 Mk, 0,21 Mx®d, 0,4
MK,
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3anganue 8. J/[Basnementa (€1=1,2 B, r1=0,1 Om, €,=0,9 B, r, =0,3 OM) coenuHeHbI 0THOUMEHHBIMU
nomocamu. ConpoTtuBiieHne R coeIMHNTENBHBIX TPOBO0B paBHO 0,2 Om. OnpenenuTs CUily TOKa B
nend | ¥ pa3HOCTH MOTEHIIMAIOB HA 3aKMMax Kakaoro ucrounuka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3aganmue 9. Kpyrosoii BuToK paguycom R=15,0 cM pacronoxeH OTHOCUTETHHO 0€CKOHEYHO JUTHHHOTO
IPOBO/IA TaK, YTO €ro IJIOCKOCTh MapaienbHa npooy. I[lepnenankynsp, BOCCTaHOBICHHBIN Ha
MIPOBO/JI U3 LIEHTPA BUTKA, SIBJISIETCS HOPMAJIbIO K TJIOCKOCTH BUTKa. Cuita Toka B mpoBoje 11=5A, cuna
ToKa B BUTKe ToKH l,=1A. PaccTosiHue oT neHTpa BuTKka 10 nposojaa d=20 cm. Onpenenute
MarHuTHYIO MHAYKLIHIO B IeHTpe BUTKA. OTBeT: Bo=6,5MKT1.

3aganue 10. [IpoBomsmii IOCKUH KOHTYp, UMEIOIK (GopMy OKpyKHOCTH paauyca I = 0,05 m
MIOMEILEH B OJHOPOJIHOE MArHUTHOE I0JI€ TaK, YTO JMHUU MAarHUTHOM MHIYKIMHU M1OJIs1 HAIIPABJICHbI
HepIeH IUKYISPHO IOCKOCTH KOHTYpa. CompoTtuBieHue koutypa R =5 OMm. MarHuTHas MHIYKUHS
MeHsieTcst 1o 3akony B = kt, rie k = 0,2 Ta/c. OnpenenuTte: a) 3.21.C. HHAYKIIMH, BO3HUKAIOIIYIO B 3TOM
KOHTYpe; 0) CHIIy HHIYKIIMOHHOTO TOKa; B) 3apsl, KOTOPbIN MPOTEUYET 110 KOHTYPY 3a IEPBbIE 5 CEKYH]
n3MmeHenus moid. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3amanue 11. Karymika HaMmoTaHa MeIHBIM POBOIOM aramerpom d=0,2 MM ¢ o6 1iiei jnHoit =314 M u
uMeeT UHAYKTUBHOCTH L=0,5 I'n. Onpenenuts cONpoTUBIEHNE KaTyIIKU: 1) B LIETTH TOCTOSIHHOTO
TOKa; 2) B IIeMH epeMeHHoro Toka ¢ yactotoit v=50 I'. OtBer: R=160 O™m; R=224 Owm.

2 cemecTp

3ananme 12. B onbite FOHTra crekinsHHast JIaCTUHKA TOJIIMHON B 2 CM IIOMEILAeTCs Ha ITYTH OJHOIO U3

uHTepQepUpYyIONMX JTydeil MeprneHauKyIIpHO J1ydy. Ha CKOJIBKO MOTYT OTIMYaThCs APYr OT Apyra
3HA4YEHHU s TOKa3aTelsl MPEeOMIICHUS B Pa3IMUHbIX MECTAX MJIACTUHKHU, YTOOBI U3MEHEHUE Pa3HOCTH
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XO0JIa OT 3TOi HEOAHOPOIHOCTH He mpeBbimano 1 Mxm? OtBer: A<N=5-107.

3aganue 13. [Tydgok Oemoro cBera majgaeT HOpMaJbHO K MTOBEPXHOCTH CTEKISTHHOMN TIJIaCTUHKH
tommuon d=0,5 MkM, HaxojsIelcss B Bo3ayxe. [lokasarens mpenomiieHus crekia Nn=1,5. B
pe3ynpTare HHTEpHEepEHIIMH HHTEHCUBHOCTD HEKOTOPBIX BOJIH, JNTUHBI KOTOPBIX JIEXKAT B Mpeiesiax
BuuMoro crekrpa (ot 400 o 700 HM), ycunuBaeTcs mpu oTpaxkeHuu. OnpeaenuTe JTUHBI 3TUX BOJH.
Otser: 0,6 Mkm4 0,43 MKM.

3ananme 14. [Inockas BomHa (A=0,5MKM) majaeT HOPMAIBHO HA AHadparMy € KPyriabiM OTBEPCTHEM
muametpom 1,0 cm. Ha kakoMm paccTOsHUM OT OTBEPCTHUSI Ha €r0 OCH JI0JKHA HAXOIUTHCS TOUKa

HaOII0ICHU I, YTOOBI OTBEPCTHE OTKPHIBAJIO: 1) oaHY 30HY DpeHernto; 2) ase 30ubI Openensn? OTBeET:
50; 25 M.

3ananue 15. HaiiTn HanOoOIbIm TOPSAIOK CIIEKTPA JJIs XKEJITON JTUHUU HATPUS C ITTUHOW BOJTHBI
A=589 uMm, ecitu mocTossHHAs TUPPAKITHOHHON pemeTkd d=2MkM. CKOJIBKO BCET0 MaKCHMYMOB J1aeT
sta pemerka? Ilog kakum yrinom ¢ Habmrogaercs mocneanuii Makcumym? OTBer: 3; 7; 62°.

3ananue 16. /[Ba nonsipuszaropa pacnoaoKeHbl TaK, YTO YroJl MEXIY UX IUIOCKOCTSIMH MPONYCKaHU S
paBeH 25°. OnpenenuTh, BO CKOJIBKO pa3 YMEHBIIMTCS UWHTEHCUBHOCTb €CTECTBEHHOI'O CBETA MPHU
npoxokIeHuu: 1) uepe3 oauH (epBHIii ) MOISIpU3aTop, 2) yepes oba monspuszaropa. KodadduuneHt
MOIJIOIIEHUs cBeTa B nosisipusarope pased 0,08. OTser: 2,17; 2,88.

3aganue 17. Yepnoe teno umeet temneparypy 3 kK. [lpu oxnaxkaeHuu Tena JiMHa BOJHBI,
MPUXOIAIIASICA HAa MAKCUMYM HM3JIy4aTelbHOUM CITOCOOHOCTH, M3MeHuIach Ha 8 MKM. J[o kakoit
TeMrepaTypsl oxiaauiaock teno? Oteer: 323K.

3ananme 18. VY3Kk1il mydoKk MOHOXPOMAaTUYECKOTO PEHTIEHOBCKOIO M3Iy4E€HHMS 1aJacT Ha
pacceuBaronee BenecTBo. [Ipu 3ToM TMHA BOJHBI U3TYy4eHUs, paCCEIHHOTO MO YIIIAMH 60° u 1200,
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OTJIMYAIOTCS IPYT OT Apyra B 2 paza. Cuuras, 4To paccessHue MPOUCXOTUT Ha CBOOOHBIX AJIEKTPOHAX,
HaWTH JUIMHY BOJHBI Majlatoiero uanydenus. Oteer: 1,2 nm.

3aganme 19. KpacHas rpanuma  ¢dotoddexra st HekoToporo Merawia paBHa 275 um. Haiitu: 1)
paboTy BBIXO/A JIEKTPOHA U3 3TOI0 METala, 2) MAKCUMAJIBHYIO CKOPOCTh 3JIEKTPOHOB, BBIPBIBAEMBIX

M3 3TOTO MeTalljla CBETOM ¢ JNIMHOU BOJH 180 HM, 3) MakCUManbHYI0 KHHETUUYECKYIO SHEPTHIO ATUX
a1ekTpoHoB. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3aganmue 20. DnexTpoH obnagaer kuHeTudeckoi sHeprueii 30 3B. Onpeaenuts Ae0POHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHA. BO CKONBKO  pa3 U3MEHUTCS 3Ta JJIMHA BOJIHBI, €CJIH KUHETUYeCKast YHEPTHS
e B e e e e
HBLIUTCSA H o? OtBeT: 2,2:107"" M; .
e ca Ha 20%? Otser: 2,2:10™%m; 1,12

3ananue 21. [Ipu ABM>KEHUH YaCTHIIbI BJJOJb OCH X CKOPOCTB €€ MOKET OBITh OIpe/iesieHa C TOYHOCTBIO
(ommOKoi#t) 1o 1 cm/c. HaiiTu HeonpeneneHHOCTh KOOPIMHATHI, €CJIM YaCTHIICH sSBIIseTCs: 1) AIeKTpoH,
2) npobunka Maccoii 0,1r. Otser: 0,01m; 1028w,

3apanme 22. Yactuia HaxoguTCsl B OECKOHEYHO TTTyOOKOW OJHOMEPHOM MOTEHIIHATbHOM nMes
MUHUMAJIBHYIO SHEepruto. KakoBa BepoATHOCTh OOHAPYKEHUS YACTHIIBI B CPETHEH TPETH SIMBI?
OTser: 0,609.

3apanme 23. OnpenenuTs ATUHY BOJHBI, COOTBETCTBYIOIYIO TpeThel MuHuM cepun banbmepa: 1) B
CIIEKTpE M3ITYUYCHHU BOOPOa, 2) B cnekrpe muzmydenus nona renus. Oteet: 434um, 109aM.

3amanue 24. OnpeenuTe NepHo MOTypachaga i HadalbHyIO0 aKTHBHOCTb BUCMYTA ‘3o Bi , €CIIH

M3BECTHO, 4TO BHCMYT Maccoif M = 1 r, BeiGpaceiBaer 4,58+ 10%° f — wactum 3a 1 cexyrmy. Bo ckombko
pa3 U3MEHUTCS aKTUBHOCTB 3a Mecsl? OTBeT: 5 cyrok; 64 pasa.

3agaunue 25. Snpo Gepuums-7 f-pannoaktuBHO 1Mo cxeMe K-3axBara. 3amucats peaknuto. Kakue
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YaCTHUIIbI TIPU 3TOM 00pa30BaInCh?

3aganue 26. BeruucanTs B a.€.M. Maccy sapa °C, y KOTOPOTO 3HEPIUs CBSI3U Ha OIWH HYKIOH
paBHO 6,04 MhB. Otset: 10,0135 a.e.m.

3apanue 27. CosnHeyHast HOCTOSIHHAA [T 3eMJIH (SHEPTHs COTHEYHOTO M3ITydeHHUs], T1a/Iat0IIeTo
B €IMHUITY BpEMEHHU Ha €AMHUITY TUIOIIAIN B TIEPIICH IMKYIISIPHOM HarpaBjieHUu!) paBHa 1370 Thx/cm?.
Onupasce Ha 3Ty BEIMYMHY, HalAUTE, CKOJIBKO 10 Macce BOJIOPO/a BHITOPAET €KECEKYHAHO BHYTPH
COJIHLIA, ECJIM U3BECTHO, YTO UCTOYHMKOM 3HEPIUHU COJIHIA SBJISETCSI CMHTE3 YETHIPEX AP BOAOPOAA C
oOpasoBaHueM spa renus-4. Orser: 630 MiH.T/C.




IMopsiiok TpoBeJeHHs] MPOMEKYTOUHOW AaTTECTAIIMU, TMOKa3aTeJd W KPHUTEPUH
Ol HUBAHUSL:

[MpomexxyrouHast arrectamus 1o JUCHUIUMHE «DU3MKa» BKIIOYAET TEOPETUUYCCKUE
BOIIPOCHI, ITO3BOJISIFONIME OI[EHUTh YPOBEHBb YCBOCHHUS OOYJar0 IMUCS 3HAHUH, U MTPAKTUICCKUE
3aJJaHusl, BBISBIISIONME CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIAJCHUMN, TPOBOAUTCS B (hopme
sK3aMeHa (2, 3 cemectp) .

JK3aMeH — YCTHBIH, KIlaccuueckuil. B kax oM ounere 2 TeopeTudecKu X Bonpoca u 1 3agaya.
Juist momyderus oneHKH «OTIMIHO» WITH «XOPOTIO» 0053aTENBHO MPABUIBHOE PEIICHNUE 3a/1a4H.

Kpurepuu BbicTaB/ie HUSl IK3aM e HAMOHHOM Ol HKH:

— Ha OICHKY «OTJMYHO» — OOyJaroumics IODKEH MOKa3aThb BBICOKUH ypPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMATUYECKOE M TDIIYOOKOE 3HaHME
y4eOHOro MaTepHuayia, CBOOOJHO BBINOJHATH MPAKTUUECKUE 3a/laHusl, CBOOOJAHO OINEPUPOBAThH
3HAHUSMH, YMEHUSMH, NMPUMEHATh MX B CUTYAIMSX MOBBIIIEHHON CIOXHOCTH; OOydaronmucs
JIOJDKEH o0JlafaTh 3HAHMSMU HE TOJBKO Ha YPOBHE BOCIPOM3BEACHUS U OOBICHEHUS
uH(OpMaIuy, HO ¥ WHTEJUICKTyaIbHBIMA HaBBIKAMH PELICHUs MPoOJieM U 33/1ad, HaXOXKAEHUs
YHUKAJIBHBIX OTBETOB K MIPOOJIeMaM, OIICHKH M BEIHECEHU I KPUTUYECKUX CY)KICHHI;

— Ha OLEHKY «XOpomo» — oOydJaroUMics JOJDKEeH IIoKa3aTh CpeJHUH ypOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYNTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYJHEHHS MTPY aHAIMTUYECKUX OTIEPALIHSIX, TIEPEHOCEe
3HAHUI U yMEHUI Ha HOBbIE, HECTAHAAPTHbIE CUTYAIUU;

— Ha OLICHKY «YI0BJETBOPUTEJbHO» — CTYJICHT JIOJI’KEH MOKa3aTh IMOPOTOBBIA YpOBEHB
cOpMHUPOBAHHOCTH KOMITETEHIIMUA, TO €CTh OH JOJDKEH WMETh 3HaHWS Ha YypPOBHE
BOCIIPOM3BEICHUS U O0BACHEHUs MH(POPMALIH, HHTEIJIEKTyalIbHble HABBIKU PEILEHUs MPOCTHIX
3a7a4; B XOA€ KOHTPOJBHBIX MEPOHNPHUSATHH JOMYCKAIOTCS OLIMOKU, MPOSIBISETCS OTCYTCTBHE
OTIETBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJaIO IIMICS UCIIBITBIBACT 3HAYUTEIIBHBIC 3aTPYIHCHUS
IpU ONEPUPOBAHUU 3HAHUSAMH U YMEHHUSMHU [P UX [TEPEHOCE HA HOBBIE CUTYaIIHH.

— Ha OIIEHKY «HeY/I0BJIeTBOPUTEJIBHO» — PE3ylIbTaT 00y4eHHs HE JOCTUTHYT, KOMIIETCHIIUN He
copMHPOBAHBI, CTYJICHT HE MOKET MTOKAa3aTh 3HAHWS HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHU S
uHdopMaIuy, He MOXKET MOKa3aTh WHTEJIEKTyalIbHble HAaBBIKU PEIeHUs MPOCTHIX 33/1a4.

3auéT ¢ oLeHKOH 00yJaroIecs MOJyJaroT B Pe3YIbTaTe BHITIOJHEHUS BCEX BUIOB PadoT,
IPEIYCMOTPEHHBIX B 3 ceMecTpe W3ydeHMsl IUCLUIUIMHBL. Bce Buasl paboT oOLiEHHMBAIOTCS
IperojaBaresieM, COIIaCHO YCTAaHOBJICHHOW PEWTHMHIOBOM IIKajie IJIs JaHHOTO ceMecTpa. B
ciydae HeBwImonHeHus oOydaroummcs 20% - 30% ot obOmero uwcna BHUIOB padoT,
IPEIyCMOTPEHHBIX B 3 ceMecTpe WM IpU BO3HMKHOBEHMM CIOPHBIX CHUTYyal[uil, 3a4er
npoBoauTcs B popMe cobeceoBaHMS IO BOIIPOCAM U 3a/IaHUSIM COIVIACHO MEPEYHIO BOIIPOCOB U
IIPAKTUYECKUX 3a/IaHUH K 3a4ETY C OLIEHKOM.

Kpurtepun BbicTaB/Ie HUSI 3a4€ THOM Ol HKU:

— Ha OIICHKY «OTJIMYHO» — PE3YIbTHUPYIO NI PEUTUHT 00y4aro Ierocst JOKEH COCTaBIIATh
85 — 100% ot MakcHMaIbHON CyMMBI OaiyioB 3a cemecTp. OOyJaro MMIACS TTOKA3bIBACT BBHICOKHMA
YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHLMH, BCECTOPOHHEE, CHUCTEMaTH4YecKoe M IyOoKoe
3HaHWE YYeOHOro MaTepuana, CBOOOJHO BBIMIOJNHAET NPAKTHUYECKHE 3aJaHHs, CBOOOIHO
OTepupyeT 3HAHWSIMH, YMEHHSMH, HABBIKAMH IPUMEHEHHS HMX B CHUTYaIMsSX IOBBIIICHHOM
CJIO)KHOCTH;

— Ha OIICHKY «XO0POII0» — PE3YIbTHPYIO UM PEUTHHT 00ydaromerocs J0JKEH COCTaBIATh
70 — 84% oT MakCMMaJIbHOH CyMMBI OayuioB 3a cemectp. OOydaronmiics MOJDKEH ITOKA3aTh
CpeAHMI ypoBeHb CPOPMUPOBAHHOCTU KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHUsI OCBOCHBI, HO
JIOMYCKAIOTCSl HE3HAYUTEJbHBIE OLIMOKM, HETOYHOCTH, 3aTPYJHEHHS TNpPU aHAJTHUTHYECKHX
oTiepanmsx, IepeHoce 3HaHNui 1 yMEHUI Ha HOBBIE, HECTaH/IaPTHEIE CUTYAIUH;

—Ha OLIEHKY «Y10BJIe TBOPHUTEJIbHO» — PE3YJIBTUP YIO MK pEUTUHT 00y4 aro LIErocst IO KEeH
cocTaByATh 50 — 69% 0T MaKCUMaJIbHOM CyMMBI 0ayuioB 3a cemecTp. CTYIEHT JOJDKEH MOKa3aTh
IIOPOTOBBIN YpOBEHb COPMHPOBAHHOCTU KOMIIETEHLIMI, TO €CTh OH JOJKEH MMETh 3HAHUS Ha
YPOBHE BOCHPOM3BEICHUS U OOBACHEHMS] MH(POPMALMU, UHTEIUICKTyalbHbI€ HABBIKU peILeHUs
IOPOCTHIX 3a/a4; B XOJ€ KOHTPOJBHBIX MEPONPHATHN OMYCKAIOTCS OMMOKH, MPOSBISETCS



OTCYTCTBUE OTJEJIbHBIX 3HaHUM, yMEHUN, HABBIKOB, OOYyJarOMIICSl UCIIBITHIBAET 3HAUUTEIbHBIE
3aTpyAHEHUS [IPY ONEPUPOBAHUN 3HAHUSIMU U YMEHUSIMU TIPU UX IEP €HOCE HAa HOBBIE CUTYAI[MH.

— Ha OI[CHKY « Hey/I0BJIETBOPUTEJIBLHO» — PE3YILTUP VIO M PEHTHUHT 00YJaI0 IIIETOCS COCTABIISIET
meHee 50% OT MakCHMaIbHOM CyMMBI OallJIOB 3a CEMECTp pe3yabTaT 0O0ydeHHS HE JOCTUTHYT,

KOMIIETEHIIMM He CcQOpMHpPOBaHBI, CTYAEHT HE MOXXET IIOKa3aTh 3HAaHUS Ha YpPOBHE
BOCITPOU3BCIACHHU A U 00BICHEHHS I/IH(i)OpMaIII/II/I, HC MOXCT IMOKa3aTb MHTCIIJICKT YAJIbHBIC HAaBbIKA
peIIeHHs TPOCTHIX 3a/1a4.



