MUHUCTEPCTBO HAYKHU 1 BBICHIET'O OGPA3OBAHNA
POCCUUCKOU PEJEPALIMN

®denepalibHOE TOCY TAPCTBEHHOE OIOIKETHOE 00Pa30BaTEIIbLHOE YUPEKICHUE
BBICIIEro 0Opa3oBaHus
«MarauToropckuii rocy 1apcTBEHHBIN TeXHiueckuit ynupepcuteT um. I'.J1. Hocoay

™
N\

Sig7 YTBERKIIAIO
(12 € (icrectaon Jupexrop UEHC
:.‘/%stmu, I/IIO/;’. Me3suH

7//071 - 64/032021 r.

PABOYAS ITIPOI'PAMMA JJMCHUILJIMHBI (MOAY JIS)

PU3HKA

HarmpasiieHue o IroToBKH (CrenuaibHOCTh)
18.03.01 Xumuyeckast TEXHOJIOTHSI

HarmpasiieHHoCTh (TIpoQuIb/CrieHaan3alius) NporpaMMbl
Xumuueckast TEXHOJIOT U BBICOKOTEMIIEPATY PHBIX HEMETAJUINYECKUX MaTEPUAIIOB

YpoBeHb BbICIIEro 00pa3oBaHus - bakasaBpuaT

®opma 0byuenus
OYHast

Uuctutyt/ pakynsrer  MHCTHUTYT ecTeCTBO3HAHHUS U CTAHIAPTH3AIMH

Kadenpa Duszuku 2
Kypc 1
Cemectp 152

Maruurtoropck

2021 roxg



Pabouas nporpamma cocrasiena na ocose ®I'OC BO - GaxanaBpuar no nanpagennio

noarotoBku 18.03.01 Xumuueckas texnosorus (npuka3 Muro6puayku Poccun ot 07.08.2020 r.
Ne 922)

PaGouast nporpamma paccMOTpeHa M 0J00peHa Ha 3aceannuu kadeaper Ouznku
18.02.2021, nporoxon Ne 5 ”

3aB. kadeapoit % —— M.B. Apkynuc

PaBouas nporpamma o06pena Meto iueckoii komuccuer UEnC
"~ 04.03.2021 r. nporokon Ne 7

5 [Mpencenarens AT 1.10. Me3un
Cornacosano: /
3aB. Kadenpoit MeTannypriu 1 XUMUYECKUX TeXHONOMHii %/
4 A.C. Xapuenko
PaGouas nporpamma cocrasena: /%/
CT. nipenoaasaresib kapeps Pusnku, 2 U.B. Prickyxuna

Penensenr:

3aB. kadepoit BTull, a-p Texn. Hayk ~ O.C. Jlorynosa

;‘%



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUs TUCUUTUTHHBI «DU3UKa» ABISIOTCSA:

- O3HAKOMJICHHWE C OCHOBHBIMU (PU3WYCCKUMU SIBIICHUSMH, 3aKOHAMH M TPAaHUIIAMH UX
MPUMEHUMOCTH 1J1 POPMUPOBAHUS MPEACTABICHUIN O COBPEMEHHOM HAyYHOU KapTHUHE MHPA;

- TPUMCHEHHE OCHOBHBIX 3aKOHOB U SIBJICHUW (U3MKH TPHU PEIICHUH 3a1ad,
BO3HUKAIOIIUX B MOCJEAYIONIeH TPpodhecCHOHATBLHON AeITeTbHOCTH;

- MPUOOPETEHNE HABBIKOB YKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS (PU3HUECKUX TIPOIECCOB,
OCBOEHHUE METO/IOB MOIYYeHHs U 00pabOTKH SMIUPUIECKON HHPOPMAIIH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Huctummuaa Ousnka BXOAUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

Hucnummaa «®u3uka» BXoauT B 0a30Byr0 YacTh Onoka 1 oOpa3oBarenbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
cOpMHUpOBAaHHBICE B pe3yjibTaTe H3ydeHHS (PHU3UKH B pE3yabTare W3ydYeHHs JUCIHUILIHH
«Du3ukay, «MaTtemarukay, « XuMus» Ha 6a3e cpeHero (MIOTHOT0) 001ero 0opa3oBaHusl.

Wzyuenne ¢u3nku Oasupyercs Ha 3HAHMM TaKUX pas3ielioB MaTEMAaTHKU Kak
muddepeHIaTEHOS U MHTETPATbHOM Hcuuciienue, muddepeHImaibHble YpaBHEHUS, BEKTOPHBIN
aHaJu3, TapMOHWYECKUI aHaiu3, TEOpUs (QYHKIUU KOMILICKCHOTO MEPEMEHHOTO, JIMHEHHAs
anreOpa, ypaBHCHHS MaTeMaTHUeCKOW Qu3uku. M3 Kypca XUMUU HEOOXOJMMBI 3HAHHS
CJICAYIONIMX pa3zeiioB: neproanueckas cucrema [I.M1. MenneneeBa, CTpyKTypa NepUOIUIECKOM
CUCTEMBI, CTPOCHHE aToMa, JJICKTPOHHBIC W IJIEKTPOHHO-TpadudecKkue (HOpMYIIbI IIIEMEHTOB,
AIIEKTPOXUMHUSL.

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NPH M3YyYEHUU JaHHOM IUCIMITIMHBI OyxyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

TexHnueckas TepMOJUHAMUKA U TETIJIOTEXHHUKA

DU3NKO-XUMUYECKUE OCHOBBI METAJLITYPTHUECKUX ITPOLIECCOB

AHanutuyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIHN3a

dusnyeckas XUMH

Komnonnnas xumus

MaccooOMeHHbIE TPOLECChl XUMUYECKON TEXHOJIOTUU

IInannpoBaHue HKCIIEPUMEHTA U MOJEIUPOBAHNE XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH sl

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydaromuiics AOIKEeH
00Ja1aTh CIEAYIOUUMU KOMITETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-2 CmocobeH wucCHonb30BaTh MaTeMaTHueckue, (uzndeckue, (QU3MKO-XUMUYECKHE,
XHUMUYECKHE METO B! JUTI pEIICHHU 3a0a4 NPOheCCHOHATBHON NeTeIbHOCTH

OIlK-2.1 Ucnone3yer  marematumyeckue, (usmueckue,  (HUNKO-XMMHUYECKUE,
XUMHAYECKHEe  METOABl Ul  pelleHus 3agad  npodecCHOHaTbHON
JeSITeJIbHOCTH

OIIK-2.2 BeiOupaer  marematuueckue, — Qu3Mueckue,  (PUIMKO-XMMUYECKHUE,

XUMHUYECKHUE METOJIBI JIJIsl pEIICHUS 3a1a49 IpodeccuoHambHOM




JCATCIIBHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akaj. 9acos;

— BHeaynutopHas — 4,15 akaj. 4acos;

— caMmocTosTenbpHas padora — 143,15 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast § =
o | onraxTHAA pabora & 3 ®dopma TeKyIero
=
5 B aKaJl. qacax o Bun KOHTPOJIS
Pazpen/ Tema 3 (B axaz. acax) E B . p Kox
S & © |camocrosTensHOMN | ycneBaeMOCTH U
JIACIMTUTHHBI 3 [ ., | xomnerenin
O 2 £ paboThI TIPOMEKYTOUHOM
nmab. | mpakr. | 3 Q&
Jlek. = aTTecTaluu
3aH. 3aH. QO &
1. Ddusnueckue OCHOBBI
MEXaHUKH
HOJI'OTOBKA K
NPaKTUIECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
adot (U13); IpoBepKa
L1 Kunemaruxa caEAOCTos(ITezjllbl);oe I/IH,HI/I]E)I/I,H EJILHLIX
MOCTYNaTEIbHOIO u 1 2/11 5 Y
H3yUYCHHE 3ajad;
BPaIIaTeIbHOTO IBIKESHUS N )
yueOHOM U cemunap Ne 1;
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX
pecypcos.
1 MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
PaKTUIECKOMY
3aHSTHIO;
HpOBEpKa
BBIIIOJIHCHHUEC
MHIVBHIYaTbHBIX
MPAKTHIECKUX
1.2 Junamuka 3ajad;
padot (MA3);
MOCTYNaTEIbHOTO u 2 /11 5 3aluTa
CaMOCTOSTEIEHOE
BPAIIaTeIbHOTO IBIKCHUS 1ab0PaTOPHBIX
HU3y4yeHue .
GO 1 pabot Ne 4;
i o cemuHap Ne 2;
Hay4HOH
JIUTEPATYPHI B TOM
qucIe
JNMEKTPOHHBIX
pecypcos.




1.3 3akoHBI COXpaHCHHUS B

MCXaHUKC

/11 10

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
[IPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JNUTEPATyphl B TOM
quCIIe
SNIEKTPOHHBIX

pecypcos.

WHAWBUIAYAJIbHBIX

IIpOBEpKa

3a71ad4;

3amuTa
nabopatopHoOn
pabotsr Ne 1;
cemuHap Ne 3;

K0JIEOAHHS U BOJIHBI

1.4 Mexanngeckune

/11

10

MOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSTENBHOE
n3yJdeHue
yueOHOil u
HayqIHOU
JIUTEPATYPhI B TOM
qucie
INMEKTPOHHBIX
pecypcos.

IIpoBepKa
WHUBUAYaTbHBIX
3aad;
3aImTa
11ab0paTOPHBIX
pabot Ne 5, 7;
cemuHap Ne 4;

MCXaHHKa

15 PenaruBucrckas

10

MOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

NPaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC

MPAKTHIECKUX

padot (MA3);
CaMOCTOSITENEHOE

H3y4eHHE
yueOHOM U
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX

pecypcoB.

IpOBepKa

UHANBUAYAJIbHBIX
3aj1au;

cemuHap Ne 5;

Wroro no pazneny

6/41

40

2. Craructuueckas (¢u3uka u

TCPMOJUHAMHUKA




MIOJTOTOBKA K
1a60paTOpPHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHSTHIO;
IIpOBEpKa
BBIITOJIHEHHE
MHIUBHAYaIbHBIX
21 MPAKTHIECKUX samat:
: adot (M1/13); ’
MonekynspHO-KUHETHYECKAs 2/21 5 p (A3); 3aluTa
CaMOCTOSITENEHOE .
TeOpHs HACATHHBIX Ta30B Ta00paTOpHOI
u3ydyeHue .
. paboter Ne 11;
yueOHOM U X
. cemuHap Ne 6;
HaY4HOH
JUTEPATyPHI B TOM
qucie
IEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
IIpoBepKa
BBITIOJTHEHNE
WHUBUAYaTbHBIX
MPaKTUYECKUX Samat:
adot (U3); ’
2.2 OCHOBBI TEPMOUHAMUKHU 2/1,41 5 P (M]13); 3aluTa
CaMOCTOSITENbHOE .
. 7Ta00paTOpHO
yrer paboter Ne 14;
yueOHOil u ;
. cemuHap Ne 7;
Hay9IHOH
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 4/3,41 | 10
3. DIeKTpIYECTBO M MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHSTHIO;
poBepKa
BBITTOJTHEHUE
WUHUBUYaTbHBIX
MPAKTHIECKUX
3.1 DIEKTPOCTATHIECKOE 3aJ1a4;
pabot (MA3);
mojie B BakyymMeé U B 2/21 5 3amuTa
CaMOCTOSITENEHOE N
BEILECTBE 7Ta00paTOpHOI
n3ydeHue i
. paboter Ne 21;
y4eOHOi u X
N cemuHap Ne 8;
Hay4IHOH
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.




3.2 ITocTOsAHHBIH
SIEKTPUIECKUI TOK

2/11

2/11

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
[IPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JNUTEPATyphl B TOM
quCIIe
SNIEKTPOHHBIX
pecypcos.

poBepKa
HHIUBHAYaIbHBIX
3a/1a4;
3amuTa
nabopatopHoOn
paboTsr Ne 24;
cemuHap Ne 9;

3.3 MarauTocTaTuueckoe
mojie B BakyyMe H B
BEILIECTBE

2/11

10

MIOJTOTOBKA K
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
MPaKTUIECKUX
pabor (MA3);
CaMOCTOSITENEHOE
u3y4eHue
yueOHOM U
Hay4YHOU
JUTEPATYPHI B TOM
qUCIIe
NIEKTPOHHBIX

pecypcos.

npoBepKa
HHIUBHAYaIbHBIX
3a/1a4;
cemuHap Ne 10;

34 DneKTpoMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
KosteOaHwsl. IlepemennbIit
3NEKTPUUECKUM TOK

2/11

2/11

6,8

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

NPaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
MPAKTHIECKUX
padot (MA3);

CaMOCTOSITENEHOE

H3y4eHHE
yueOHOM U
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX

pecypcoB.

npoBepka
MHIVBHIYaTbHBIX
3ajad;
3aIuTa
1a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

35 ONeKTpOMarHUTHbIE
KOJICOAHUS M BOJIHBI

12,2

MIOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBITTOJTHCHUE
MPAKTUYECKUX
padot (MA3);
CaMOCTOSITEIbHOE
U3yuCHHE
yaeOHOU 1
HAay4YHOU
JUTEPATYPHI B TOM
qHcie
JJIEKTPOHHBIX

pecypcoB.

npoBepKa
HMHIUBHIAYaIbHBIX
3aj1ad;

Wroro no pazneny

10

421

8/51

39

Uroro 3a cemectp

18

18/211

18/12,41

89

3a4€T

4, OnTuka




MIOJTOTOBKA K
1a60paTOpPHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO; IIpoBEpKa
BBIIIOJIHEHHE | MHIUBHUIYAIBHBIX
MPAKTHIECKUX 3aad;
4.1 Bomnosas ONTHKA 260T I3); 3a1ima
(unTepdepenuus, 421 4 10 p ’
St pAKIIS, TONAPAI) CaMOCTOSITEeNbHOE |  Tab0paTOPHBIX
’ u3ydyeHue pabot Ne 32, 34,
yueOHOM U 35;
Hay4YHOU cemuHap Ne 12;
JUTEPATyPHI B TOM
qHCIe
IEKTPOHHBIX
9 pecypcoB.
MOJIrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHUIO;
IIpoBepKa
BBITIOJTHEHNE
WHUBUAYaTbHBIX
MPAKTHIECKUX Samat:
adot (U3); ’
4.2 KBaHTOBasI ONTHKA 4/11 4/11 20 p (M]13); 3amuTa
CaMOCTOSITEIBHOE .
. 7Ta00paTOpHO
YIeHy pabotsr Ne 36 A;
yueOHOil u i
. cemuHap Ne 12;
Hay9IHOH
JIUTEPATYPhI B TOM
qucie
INMEKTPOHHBIX
pecypcos.
HWroro no pazaeny 8/31 8/11 30
5. ®uznka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUIECKOMY
3aHSTHIO;
poBepKa
BBIIIOJIHCHHUEC
HHANBUAYAJIbHBIX
MPAKTHIECKUX sama:
adot (M/13); ’
5.1 ®usuka aroma 2| 4 4/11 421 10 P (M]13); 3amuTa
CaMOCTOSITENEHOE
. 11a00paTOPHBIX
yrem pabor Ne 41, 42;
y4eOHOi u .
N cemunap Ne 13;
Hay4IHOH
JIUTEPATYPhI B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Wroro no pazpeny 4 4/11 421 10
6. Ousuka Tena.

TBEPAOTO
DIeMEHTHI KBAaHTOBOH (H3UKH




IOATI0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBIIIOJTHEHNE
IIpoBEpKa
npaKTqucxm.; VHIUBHUIYaIbHBIX
6.1 ®wusmka TBEpAOro Tea. pagor (UJ13); 3a1ay;
DeMeHTHI KBaHTOBOM 3 |3/1,en| 3121 10 |camocToATeIRHOC 3anmra
U3ydeHHE .
¢bm3ukn SHoii 11 Ta00paTOpHOI
yae . paboter Ne 44;
HayHHon cemunap Ne 14,
JUTEPATyPHI B TOM
qHCIIe
IIEKTPOHHBIX
pecypcos.
HUroro no pazaeny 3 |3/1,eU| 32U 10
7. ®u3MKa AApa U INEMEHTAPHBIX
JaCTHIL
MIOJTOTOBKA K
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE 3amuTa
MPaKTUYECKUX nabopaTtopHOH
padot (M13); paboter Ne 51;
71 Qusma ampa u 6 2/21 2/11 | 4,15 | camocTOsTENBEHOE IpoBEpKa
AIIEMEHTAPHBIX YaCTHUI]
n3yJdeHue MHIUBHIYaIbHBIX
yueOHOI U 3aJ1au4;
HAY4YHOM cemuHap Ne 15;
JIUTEPATYPhI B TOM
qucie
INEKTPOHHBIX
pecypcos.
HWroro no pazaeny 6 2/21 2/11 | 4,15
Hroro 3a cemectp 17 |17/7,61| 17/611 |54,15 SK3aMeH
35/9,6 | 35/18,4 |143,1
Hroro mo aucuummHe 35 " " 5 3a4eT, IK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis popMHUpOBaHUS KOMIIETEHLUMH M pealu3aldu MPeayCMOTPEHHBIX BHUIOB y4eOHOMH
paboThl B yueOHOM IpOIECcCe HCIONB3YIOTCS TPAJUIIUOHHAS U MOIYIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Hcnonp3yroTes cieayomuye BUIbl JEKIUi:

BBOJIHAs JIEKLIMS — 3HAKOMHT CTYJEHTOB C LIEJIbI0O U Ha3HAUEHHEM Kypca, ero posibio U
MECTOM B CHCTEME Y4EeOHBIX AWUCHUIUINH, JAeTCd KpPaTKUH HCTOPUYECKHH 0030p pa3BUTHS
JAHHOM HayKH, CBS3bIBACTCA TEOPETUYECKOE COAEp)KaHUE Y4eOHON AMCHUIUIMHBI ¢ Oyaymiei
NPaKTUYECKON pabOTON CHEIHMAIICTA, JACTCs XapaKTePUCTUKA YueOHO-METOIUIECKUX TTOCOOHIA
10 KYPCY, BBIJAETCS CIIUCOK JIUTEPATYPhl U COOOIIAIOTCS IK3aMEHAIIMOHHbIE TPEOOBaHUS;

nHGOPMAIMOHHAS JISKIUS - TPATUIIMOHHAS JIEKLIUS, HA KOTOPOH MPOUCXOAUT U3TIOKEHHE
coJiepKaHus y4eOHON JUCLIUIUINHBL,

0030pHasl JIEKIMS — YMTACTCA B KOHIE pa3jiesia; B HEH OTPa)karoTCsi BCE OCHOBHBIE
TEOPETUYECKHE I0JIOKEHUS, COCTABIIAIOLINE HAyYHO-NOHATUHHYIO OCHOBY JIaHHOTO pasjena,
UCKJII0Yasi IETAIM3alliI0 U BTOPOCTENIEHHBIN MaTepual;

npoOJeMHas JIEKLIUSI — UCIOJIb3YeTCS KakK 3JEMEHT B COCTaBE JIEKLMH, KOTAa Iepen
CTYACHTAMH CTAaBHTCS HEKOTOpas MpobOjieMa W MpeyiaraeTcss HaWTH MOIXOAbl U IYTH K ee
PELICHHUIO;

JEKUUA-BU3yalIu3alusl — JIEKUUU C TMpUMEHEHHEM (U3MUECKUX JEMOHCTpalMil ¢
00BSICHEHUEM ITPOUCXOIAIINX SABJICHUH, OJIOKOB MH(POPMALIUU B BUAAE CXEM, TaOJINILl, PUCYHKOB, a
TaK)K€ KOMITbIOTEPHBIX IEMOHCTPALIH.

Teopernueckuit Marepuan 3akpeIvisieTcss B XOJA€ J1a0OpaTOPHBIX, NPAKTHUECKUX,
CEMHUHApPCKUX 3aHATHSIX.

B xoze 1a6opaTopHBIX U MPAKTUUYECKUX 3aHATUN PAKTUKYETCSI UHTEPaAKTUBHBIC METO/IbI
oOyudeHus, Takue Kak pabora B MaiblXx rpymnmnax(2-4 yenoBeka), UHIUMBUIYyalbHOE OOy4EHHUE,
KOHTpOJIMpyeMasi camocTosTesbHas pabora. IIpm oOpaboTke pe3ynbTaToB (PU3UUECKOro
JKCIIEpUMEHTa npuMeHstorces | T-meTombl.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

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



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHAas JUTEpPaTypa:

1. demumuenko, B.M. ®usnka: yuebnnk / B.U. demunuenko, 1.B. Jlemuauenko. — 6-e

u3a.,nepepad. u jgon. — MockBa : MH®PA-M, 2016. — 581 c¢. - Pexum noctymna
https://znanium.com/]. — (Bsiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1
(print); ISBN  978-5-16-101800-2  (online). - Tekct: osmextponsbii. - URL:

https://znanium.com/catalog/product/469821 (nara oOpamenus: 04.11.2020). — Pexxum nmocryna:
IO TTO/ITHCKE.

2. KyzuenoB, CHU.Dwusuka: Mexanuka. MexaHW4YecKUe KOJCOAHWS ©  BOJIHBI.
Monekynsipras ¢pusuka. Tepmonunamuka: yae6. mocodue / C.U. Ky3nenos. — 4-e us., HCIp. u
norn. — Mocksa: By3oBckuii yueonuk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(ByzoBckuii yuebnuk); ISBN 978-5-16-006894-7 (MHD®PA-M). - Tekct: anexkTpoHHbIit. - URL:
https://znanium.com/catalog/product/412940 (mara oOpamenus: 04.11.2020). — Pexxum pocrymna:
IO TIOJIITHCKE.

3Ky3nenos, C.1. ®usnka: OCHOBBI 3JICKTPOJUHAMHUKHN. DIIEKTPOMArHUTHBIC KOJICOAHUS U
BosiHBL: yue0. mocobue / C.U. Ky3nenoB. — 4-e uzn., uchp. u aon. — Mocksa: By3oBckuii
yueoauk UH®OPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckwuii yueoHuk); ISBN
978-5-16-009123-5 (MHDPA-M, print); ISBN 978-5-16-101657-2 (MH®PA-M, online). - TekcT:
anektponHsld. - URL:  https://znanium.com/catalog/product/424601 (mata OOpalleHUS:
04.11.2020). — Pesxxum qocTyma: 1o MOAMUCKE.

4Ky3nenoB, C. . ®usuka. BonHoBas onTuka. KBanToBas npupoja u3iydeHus. DJIeMEeHThI
aTOMHOM U siepHol pmsuku: Yuednoe nocooue / Kysnernor C.U., Jlunep A.M.-3 uzn., nepepad. u
nor. - Mocksa: By3osckuit yueouux, HUL[ MTHOPA-M,2015-212¢. ISBN 978-5-9558-0350-0. -
Tekcr : anextponnsid. - URL: https://znanium.com/catalog/product/438135 (nata oOpalleHus:
04.11.2020). — Pesxxum nocTyma: 1o MOAMUCKE.

0) lonojiHUTe/ILHAS JIUTEPATypa:
1. boraueBa, .}FO. MeTtoauka pemenus 3agad no ¢usuke. Mexanuka [ D1eKTpoHHBIN pecypc]:
yueoHoe nmocodue / U.10. borauesa, O.H. BoctpokuyroBa; MI'TV. - [2-¢ u311., MOATOT. 1O TI€Y.
u3n. 2017 r.]. - Maruutoropck: MI'TY, 2018. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. duzmka TBEpJOro Telia, aTOMa M aTOMHOTO sjpa [DIeKTpOHHBIM pecypc]: ydeOHOe
noco6wue [ By30B] / C.A. ByrakoB [u np.]; Marautoropckuii roc. Texanueckuit yu-T um. I'. U.
Hocosa. - Marauroropck: MI'TY um. I'. 1. Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/438135
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

B) MeToauueckne yKazaHus:

1. Mexanuka. MomnekynspHas ¢u3MKa W TEpMOIWHAMUKA [DJIEKTPOHHBIN pecypc]:
naboparopusrii mpaktukyM / E.H. Acranos, 3.H. boruesa, JI.C. JlomkenkoBa u np.; MI'TV. -
MarauToropck: MITY, 2016. - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. Dnekrpocratka ¥ TMOCTOSHHBIM TOK [DJIEKTPOHHBIA pecypc]:
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBroMaTuku, Kag. ¢usuku. - Marautoropck: MI'TY, 2012. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, FO.1. [lepemeHHbIN TOK [ DNEKTpOHHBIN pecypc]: 1ab0paTOPHBII MPAKTHKYM /
1O0.1. CaBuenko, O.H. Boctpoknyrosa, H.1. Mumenesa; MI'TY. - Marautoropck: MI'TVY, 2018.
- 3ari1. ¢ TuTya. ’kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 110 No norosopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager CB000IHO pacpocTpaHseMoe | 6ecCpouHO
7Zip CBOOOJIHO pacIpocTpaHseMoe | OeCCpOUHO

HpO(l)eCCHOHaJIbHLIe 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHLIe CIIpaBOYHLIC CUCTEMBbI:

1. HanumonaneHas nHpopMalnoHHO-aHAIUTHYECKas cucTeMa — Poccuiickuii nHaeKc
HayuHoro nutuposanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp.

2. [TouckoBass cucrema Axkagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. NudopmannonHas cucrema — EnmHoe OKHO JocTynma K HH(GOPMAMOHHBIM
pecypcam. — URL: http://window.edu.ru/.



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCITUTUINHBI BKIIIOYALT:
VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOIO THUIIA
OcHauieHue ayaAuTopuu:
MynbpTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHUS HHPOPMALIUH.

VYuebHas ayauropus s IpoBeAeHus JabopaTopHbIX padot: JlabopaTopus «MexaHukH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHalleHue ayuTOpUHU:

JIaGopaTopHble yCTaHOBKH, M3MEpPUTEIbHBIC MPHOOPHI JJISi MPOBEICHUS JIAOOPATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. Mastauk O6ep6exa.

3. du3nYecKuii MasTHUK.

4. locka I'anpToHA.

5. JlaGoparopHasi yCcTaHOBKa JUIsl MCCIIEAOBAaHUS paclpeesieHUus TEPMOAJIEKTPOHOB I10
MOJTYJIFO UX CKOPOCTH.

6. JlabGoparopHast ycTaHOBKa JUIsl OMpEACTCHHs IOKa3aTened aamadarhl Y METOJIOM
Knemana u /lezopma.

7. JIaGopaTopHasi ycTaHOBKa JUIsl IPOBEPKU 3aKOHA BO3pAcTaHUSl SHTPOIHMH B Ipoliecce
g Qy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKU 3aKOHOB BO3PACTaHMs SHTPOIIUHU B MpOLECCe
Ter1000MeHa.

9.YcranoBka nabopaTopHas Ul M3Y4EHHUS 3aBHUCUMOCTHM CKOPOCTHM 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcraHoBka mabopaTopHas A MCCIEIOBaHMUSA TEIUIOEMKOCTH TBEPAOro Tena
"M®-TET-M".

11. VcranoBka nabopaTopHas i ONpeesieHUs] YHUBEPCAIbHON Ta30BOW MOCTOSHHON
"M®-OI'TI-M".

12.Cten 1abopaTOpHBI ra30BbIe MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHasgs ayautopuss Uil TpoBeleHHs J1abopaTopHbeIx — pabot:  Jlaboparopus
«INEKTPUYECTBA U OTITHUKHU

OcHalleHue ayIuToOpun:

JIaGopaTopHble yCTaHOBKH, WU3MEPUTENIbHbIE MPUOOPHI JIJIsl MPOBEACHUS J1a0OpaTOPHBIX
pabor:

1.JlabopaTopHast ycTaHOBKa JUISl UCCIIEOBAHUS 3JIEKTPOCTATHUECKOTO MOJS C MOMOUIbIO
OJINHApPHOI0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBKa JlabopaTopHast ISl OnpeiesieH!s] MHAYKTUBHOCTH COJICHOM1a U MarHUTHOM
MIPOHUI[AEMOCTH.

4. VYcraHoBka JlabopaTopHasi JUIs W3YyYeHHs] PE30HAHCA HAIPSDKEHHM W OIpeaesieHus
UHAYKTUBHOCTH

5. JlabopaTopHas ycTaHOBKA JJISl M3YYEHHUS JUIMHBI CBETOBOW BOJHBI M XapaKTEPHUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlaboparopHasi yCTaHOBKa JJsi ONpEAENCHHUsS paauyca KPUBHU3HBI JIMH3BI U JUIMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HptoToHa.

7. JlaGopaTopHasi yCTaHOBKa /Ui ONpeAeTeHHs KOHIEHTpallMd pacTBOPOB caxapa U
IIOCTOSIHHOW BPAILLCHUS.



VYuebHas ayauTopus AN TNpOBEIeHHUA J1abopaTopHbIX pabot: JlaGoparopus
«DNEKTPUYIECTBA U ONITHKI

OcHarieHue ayAuTopuu:

JIabopaTopHbIe YCTaHOBKH, U3MEPHUTEIBHBIC TPUOOPHI ISl TIPOBEICHHS Ta00paTOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKA ISl UCCIICAOBAHUS SJICKTPOCTATHUECKOTO TOJISI ¢ TIOMOIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBKa 1abopaTopHas JUIsl OTpeesieHUs] HHIYKTHBHOCTH COJICHOM A U MATHUTHON
IPOHMIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas Ui M3y4eHUsS PE30HAHCA HAMPSHKCHUH U OMpeiciICHUs
WUHIYKTHBHOCTH

5. JlaboparopHasi yCTaHOBKA JJIsi U3YYCHUS JITMHBI CBETOBOW BOJHBI U XapaKTEPUCTHK
TU(PPaKIMOHHON PEIICTKH.

6. JlabopaTtopHasi ycTaHOBKA JJIsi ONPEICIICHUS Pajryca KPUBH3HBI JIMH3BI U JITHHBI
CBETOBOI BOJIHBI C MOMOIIIBIO Kouiel] HproToHa.

7. JlabopaTopHasi yCTaHOBKAa JJIs OMpEACIICHUs KOHIICHTPAIIMM PACTBOPOB caxapa W
MIOCTOSIHHOM BpAIIICHUSI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Marasun unayktuBaocteit Time Electronics 1053.

12. Marasusnsl conpotusienuii P-33.

13. MynsTumetpsl upporsie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocmmnorpad asyxkananbHbii GOS-620 FG.

16. ITonspumerp CM.

17.MepurenbHbIii HHCTPYMEHT.

VYyeOHast ayautopust Ui IpoBeleHHs jJabopaTtopHbix padot: JlabopaTopus «AToma,
TBEPJIOTO Tea, SIpa»

OcHarieHue ayuTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPUTENbHbIE MPUOOPHI AJIsl MPOBEACHHS JTa00paTOPHBIX
pabor:

1.JIaGopatopHas ycraHoBka /s "M3yuenus BHemHero ¢porodddexra’.

2. YcTaHOBKa JUIsl M3y4eHHs CIIEKTpa aToMa BOJOpOJAa W ONPEACTCHUS TOCTOSHHON
Pun6epra.

3. YcranoBka nmabopaTopHast IS OTIpeIeIeH s MOTEHIMalia BO30Y K ICHHS Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOera YacTHUIl B BO3TyXe€.

5. M3mepur.ckopocTu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.
8. Ocummnorpad nByxkanabHbii GOS-620 FG.
9. MepuTeNbHBI HHCTPYMEHT.

VY4yebHble ayaUTOpUU Ui TPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNIOBBIX U
VHVBHTyAIbHBIX KOHCYJIbTAIlMH, TEKYIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTALNN

OcHalleHue ayIuTOpun:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEAUITHBINA TPOEKTOP, IKPaH.

VYueOHbIe ayAUTOPHUU ISl BBIIOJIHEHHSI KYPCOBOTO IMPOEKTHPOBAHUS, MTOMEIICHHS IS
CaMOCTOSITENIbHON paboTHI.



OcHarieHue ayauTopuu:

ITepconanpubie KommbioTepsl ¢ makerom MS Office, ¢ Beixogom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA.

[Tomenienne JuIsi XpaHeHHs W TPOPHUIAKTHYECKOTO OOCIY)KUBaHUS  y4eOHOTO
000pyI0BaHUs

OcHarnieHue ayTMTOPHH:

Crennaxwu, ceiidbl a1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1l peMOHTA
00opyIoBaHuUs.



Hpuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs ¥ BHEAYAUTOPHAS CaMOCTOSTEIIbHAS
paboTa 00yJaromuxcs.

Ay,HHTOpHaH CaMOCTOsATCIIbHAA pa60Ta CTYACHTOB IpEAIoIaracT pei€cHNEC KOHTPOJIBHBIX 3aJa4d
Ha IIPaKTHYCCKUX 3aHATHUAX.

Ilpumepnvie ayoumopnusie konmpovhote pavomul (AKP):
1 cemecTp
KonTpoasnas padora Ne 1 «Mexanukay, «MKT. Tepmogunamuka»

1. B mnockoctu XOY aBMXKETCs TOYKA TaK, YTO CKOPOCTh €€ M3MEHSETCS IO 3aKOHY

V =02t(6i +8])  Onpenmenuts: 1) yckopenue Toukn, 2) CKOPOCTh Uepe3 5 ¢ IocIe Havana
JBUKEHMS, 3) epeMeIleHue 3a 5 ¢ ABMKCHHUS.

2. HaxkioHHas miockocTh, oOpa3ymomas yroia o = 25° ¢ IIIOCKOCTbIO TOPU30HTA, UMEET
mmny | = 2 m. Teno, qBurasch paBHOYCKOPEHO, COCKOJIB3HYJIO ¢ 3TOW IUIOCKOCTH 3a
Bpems t =2 c. OnpenenuTsb Ko3GUIHUEHT TPEHUS |L TeJla O IIIOCKOCTb.

3. Cuapsn maccor m = 10kr obmamanm ckopocthio V. = 200 m/c B BepxXHEW TOYKe
TpaekTopuu. B 3T0ii TOuKe OH pa3zopBaics Ha JBe yacTU. MeHbIas Maccoid My = 3 Kr
noJy4miia ckopocth Uy =400 m/c B mpexxHeM HanpaBieHuH. HaifTu ckopocTs Uy BTOpPOid,
OosbLIeH YyacTu Moce pa3pbiBa

4. MatepuanbHas TOYKA KONEOIETCH COTTacHO ypaBHeHHIo *~ 4 €@t rpe A=5
eM,m0=n/12 ¢*. Korja BO3BpaIaroIas Ciia B IepBbIi pa3 10CTHTaeT 3HadeHus -12MH,
NOTEHIMAJIbHAs 3HEPrusl TOUKM oKasbiBaercss paBHoi 0,15 m/Dx. Ompenenure 3TOT
MOMEHT.

5. TemoBass MamMHa, pabOYMM TEJIOM KOTOpPOH sBIseTcs | MOIb MIeaTbHOIO Trasa,
COBeplIaeT 3aMKHYTBIM IIUKJ, n300paxeHHb Ha pucyHke. Haiaure KIIJ| mMammuHbL.
OTBer nmpeacTaBbTe B MPOLEHTAX M OKPYTJIMTE 10 LIE€JI0Tr0 YHCa

2.

Po

6. Cwmecs, cocTosmtyto U3 5 Kr npaa u 15 kr Boasl ipu obmieii temmneparype 0°C, HyXHO
HarpeTh 70 Temrieparypsl 80°C, mpomyckas yepe3 Hee BOASHOW Map, HarpeThld 10
100°C. Ompenenute HEOOXOIMMOE KOJIHUYECTBO Mapa. YAelbHas TeIyioTa IUIABJICHHS
mbaa 3,36-10° JDx/kr, yaenbHas TermnoeMKocTh Boael 4190 JIx/(xr-K), ynembnas
TEIJIOTa MapooOpa3zoBaHUs 2,26-106 Jlx/xr. OtBer mpenctaBbre B eaununax CU u
OKPYTJIUTE JI0 COTBIX



KontposbHas padora Ne 2 «JneKkTpoMarHeTusm»

1.

N

Toueunsie 3apsaabl Q; = 20 MK, Q2= -10 mxKn nHaxoasrcs Ha paccrostaun d = 5 cM
Ipyr ot aApyra. OnpenenuTs HalpsHKEHHOCTh MOJIs B TOYKE, yIaJIeHHON Ha 1 = 3 ¢M OT
MEpPBOTO U Ha I, =4 CM OT BTOPOTO 3apsija.

. Ha JABYX OECKOHEUHBIX napalICJIbHBIX IIJIOCKOCTAX PABHOMEPHO PACIIPCACICHBI 3apsbl

C IOBEPXHOCTHBIMM IUIOTHOCTSIMU G171 M Oy OIpeaenuTs HaNpsKEHHOCThb
ANEKTPUYECKOTO TOJS: MEXKIY IUIOCKOCTSIMH; BHE miockoctel. Iloctpouts rpaduk
W3MEHEHHUsl HAIPSDKEHHOCTH TOJS BIOJb JIMHUM, MEPHEHAMKYISPHON IIJIaCTHUHAM.
[Ipunste 61 = —20, 62 = o, e 6 = 80 uKn/M2.

OJIC Oarapen = 80 B, BHyTpeHHee comportuBieHue Rj= 5 Owm. BHemHss menb
notpebiser momrHocTh P= 100 BT. Onpeaenute K.11.11., ¢ KOTOPBIM paboTaeT OaTapes
I[To nByM mapasuiebHbIM TPOBOAAM JUTHHOM | = 3M KaXK/blil TEKYT OJJMHAKOBBIC TOKHU |=
500 A. Paccrosnue d Mmexxay mnpoBogamu paBHo 10cm. Ompegenuts cuny F
B3aMMOJICHCTBYSI IPOBOJIOB

KBanparnas pamka maccoii 20 r, U3roToBJI€HHAs U3 METHOTO IIPOBO/A IUAMETPOM 2 MM,
MO>KET CBOOOJIHO BpallaThCs BOKPYT TOPU3OHTAIBLHOM OCH, COBMAAIONICH C OAHON U3
ee cropoH. Pamky mnomectunu B ogHOopomgHoe MarHuTHoe moie (B = 0,1 Tn),
HAIPaBIEHHOE BEPTHKAIbHO BBepX. Ompenenure yroia o, HA KOTOPBIA OTKIOHHUTCA
paMKa OT BEpTHKAJIM, €CJIM 10 HeW ponycTuTh Tok |= 10 A.

2 cemecTp

Kourtpoasnas padora Ne 1 «BosiHoBasi onTuka», « KBaHTOBasi ONTHKA)

1.

Mexny CTEeKJISIHHOM IUIACTUHKOM M JeXKalled Ha HEW IUIOCKOBBITYKJIOW JIMH30M
HaXOAUTCS JKUAKOCTb. HalTu mokasarenp NPEIOMIIEHUS >KUIKOCTH, €CIM paauyc
I3TpeThero TeMHOro KoJblia HproToHa mpu HabII0JeHNH B OTPAXKEHHOM CBETE C JUIMHOM
BOJIHBI A= 0,6 MkM paBeH 0,82 mMm. Paguyc kpuBu3HbI uH3bI R = 0,5 M

DKpaH, Ha KOTOpoM HaOmomaerca AuUGpakIMOHHAsS KAapTHHA, PAacCIoOJIOXKEH Ha
paccTosHUM 1M OT TOUEYHOI0 UCTOYHMKA MOHOXPOMATHYECKOIO CBETA C JUIMHON BOJIHBI
0,5 mxMm. IlocepennHe MeXJy 5KpaHOM M HCTOYHHMKOM IIOMelleHa auadparmMa c
KpyIJibIM  OTBepcTHEM. IIpm KkakoM HaMMEHbLIEM JUAMETPE OTBEPCTHUS LEHTP
TU(GPaKIUOHHON KapTUHBI Oy/1eT TEMHbBIM?

Ha nudpakunonnyto perierky, coaepxkaiyto N = 600 mTpUXoB HA MUIIJTUMETP JUIUHBI,
nagaeT HopMaiabHO Oenblii cBeT. CHEKTp MPOeUUpYeTCsl TMOMEIICHHOW, BOIHM3U
pelIeTKH TMH30# Ha 9KkpaH. OnpenenuTs [UTHHY | criekTpa nepBoro mopsiaka Ha dKpaHe,
€CIIM  paccTossHWE OT JHMH3bI g0 d3kpanal=l2 wm. T'panumusr BugEMOTrO
criexTpa A (,=400HM, Ay=400 HM

[Tygyok cBeTa moOCIENOBATEIbHO MPOXOAUT YEpe3 JiBa MOJSPHU3aTOpa, IJIOCKOCTU
NPOMYCKaHUsI KOTOPBIX O00pa3yloT Mexay coboit yron ¢ = 40°. IlpuHumas, uTo
k03 durreHt nornomieHus K kaxaoro noyspuzatopa pased 0,15, HalTH, BO CKOJIBKO
pa3 My4oK CBETa, BBIXOJAIIMNA U3 BTOPOTO MOJSPU3ATOPA, OCIAOIEH 10 CPAaBHEHMIO C
My4YKOM, MaJIAI0LIUM Ha MEePBBIN MOJIIPU3ATOP.

B pesynbrare adpdexra Komnrona GpoToH npu coyrapeHuu ¢ JIEKTPOHOM ObLT paccesH
na yron 0=90°. Dueprus paccesnrHoro (otona £=0,35 MaB. ONpeIeIUTs FHEPIHIO
¢doToHa €1 A0 pacCesHUs U SHEPTHIO, TPUXOAIIYIOCS Ha 3JIEKTPOH OT/auH.

KonTpoubnas padora Ne 2 «®Pu3nka aToMa M1 aTOMHOI0 SIAPA»

1. Ouenutp ¢ NOMOLIBIO  COOTHOLIEHUS  HEONPEAEHEHHOCTEH  MUHUMAIBbHYIO

KMHETUYECKYIO PHEpPrHI0 3JIEKTPOHA, ABMXKYIIErocs B 00iacTu, pasmep Kotopod L =



1070 .

2. Yactuia HaxoIUTCS B OCHOBHOM COCTOSIHUM (N=1) B OJHOMEPHOM IOTEHIIMATEHOM
AnMKe MUpUHON L ¢ abcomoTHO HenmpoHuIaeMblMu cTeHkamu. Haiitu BeposiTHOCTB
npeObiBaHus yacTullbl B o0mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. HaiiTu HauMeHbLIYIO JUIMHY BOJHBI B YJIbTPaUOJETOBOM CEpUH CHEKTpa BOAOPOAA.
Kakyro HauMEHBIIYI0 CKOPOCTh JAOJKHBI UMETh AJIEKTPOHBI, YTOOBI IPU BO30 Y)KICHUN
aTOMOB BOJIOPO/Ia yJapaMy TaKHUX 3JIEKTPOHOB MOSBUIIACH 3TA JINHUSA?

4. Onpenemuts suepruio peaxkumn sB° (n,a) sLi’, mporekaromeit B pesymbrare
B3aMMOJIEHCTBUS BECbMA MEJUIEHHBIX HEUTPOHOB € MOKOAIMMUCS siapamu Oopa. Haiitu
TaKXe KMHETHYECKUE SHEPTHH IIPOAYKTOB PEaKIHH.

5. Kakyro HaHMEHBIIYIO SHEPTHIO HYXKHO 3aTPATHTh, YTOOBI pa3ieiuTh SApO , He Ha aBe

OJWHAKOBBIC YaCTH.

BueayauropHasi camocTosiTe/IbHAsI pa60Ta 00y4aronInXxcsi BKIIOYAeT B ce0s: mpopadoTKy
JICKIIMOHHOTO MaTepuaia, M3y4eHUE JUTEepaTypbl MO COOTBETCTBYIOLIEMY pasJelly; pelIcHHE
WH/IMBUYAJIbHBIX JOMAIIHUX 3aJa4, TMOATOTOBKY K BBIMOJIHEHUIO Ja0OpaTOpHBIX padoT,
MOJIrOTOBKY K OTYETY 10 J1a00OpaTOpHBIM paboTaM, MOATOTOBKY K CEMHUHAPaM.

Ilpumepnuie unousudyanvnvie domauwinue 3aoanusn (U/]3)
1 cemecTp

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pauiamesibHo20 08UNHCEHUA)

Touka JBIKETCS TMO OKPYKHOCTH pamuycoM 4 M 1o 3akomy S=A+Bt" rge S —
IPONIECHHBIN MyTh, A=8 M, B=2 m/c?, t- Bpems. Onpenenutb, B KaKOW MOMEHT BpPEMEHHU
HOPMANBHOE YCKOpeHHe paBHO 2 M/c2. HaiiTH CKOpPOCTb, TAHTEHIMATBHOE | TONHOE YCKOPEHHE
TOYKH B 9TOT MOMEHT BPEMEHU

3aoaua Ne 2 «/lunamuxa nocmynamenbHozo 08UNCEHUA)

Ha 0601 maxoBuka quamerpom 60cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPUBSI3aH IPY3 C
maccoii 2 xr. OnpeaenuTh MOMEHT HHEPIIMYA MaXOBHKa, €CJIM OH BPaIIasich PaBHOYCKOPEHHO IO/
neiicTBrueM rpysa, 3a Bpems 1=3C npuoOpes yriaoByro cKopocTs 9 paz/c.

3aoaua Ne 3 «/lunamuxa epauyamenbHozo 08UMHCEHUA)

HaBan B BUC NWJIMHIApPA C FOpHSOHTaHBHOﬁ OCBIO BpalllICHUA HaMOTaHa HEBECOMAs HUTD,
K KOHIy ee mpukperieH rpy3. Kakyio yrimoByroo ckopocTs OyneT UMETh Bajl CHYCTS 2C MOcCie
HayaJia ABMKEHUS TPy3a, €clii Macca Baiia 4 KT, ero paauyc 20 cm, Macca rpy3a 0,2 kr, 1eiCTBHEM
CHJI TPEHHSI Ha JIBIXKYIIMECS TeJla MOKHO IpeHeOpeyb

3aoaua Ne 4 «3aKoHnvl coxpanenusn 6 mexanuke)

JBa mManbIx mo pazMepy rpy3a maccaMu Mi=10 Kr u My=15 Kr moJBelIeHbl HA HUTAX
OJIMHAKOBOM NIMHBI L=2 M B OJJHOM TOUYKE U CONMpHUKACAIOTCA MeXAy co00il. MeHbIHii rpy3 ObLT
orkioneH Ha yron a=60° i ormymen. OnpeenuTe BHCOTY, Ha KOTOPYIO TIOXHUMYTCS 00a rpysa
nociie abCOJIFOTHO HEYIPYToro yaapa

3aoaua Ne 5 «Mexanuueckue Koiedoanus»



[Tepuon 3aryxaromnux kojedanuii paBeH T = 4c¢, morapudMUUECKHi TEKPEMEHT 3aTyXaHHsI
1,6; naganmpHast Qasza paBHa 0. CmemieHue Touku B MoMeHT T/4 paBHo 4,5 cm. Hammcath
ypaBHEHHE KOJICOAHUH 1 TOCTPOUTH IrpaduK B Ipeaeax TPEX NepruoIoB

3aoaua Ne 6 «<MKT. Cmamucmuueckan gpuzuka)

B cocyne oovemom 20 11 HaAXOAWUTCS CMECh BOJIOPOAA M TENUS IOJ JaBICHHEM 2 aTM.
Oobmas macca cmecu 5 1. M3BecTHO, 4TO CpelHSs KMHETHYECKas SHEPrusl MOCTYNATeIbHOTO
JBUKEHMS MOJIEKyJ cmecH razoB paBHa 0,038 3B. Bo ckoisibko pa3 oTianydaroTcs Macchl BOAOPOJa
U renus B cmecu?

3aoaua Ne 7 «Ilepeoe nauano mepmoounamuxkuy»

B pesynbrate M30T€pMHUYECKOTrO pacuIMpeHus a3oTa Maccoil M=0.2Kropu Temmeparype
T=280 K ob6wem ero yBennuuaercs B 2 pa3za. Onpenenuts: 1) paboTy A, COBEPIIEHHYIO ra30M
npu pacummpenuu; 2) usmeHenue AU BHyTpeHHel »Hepruu; 3) KOJIMYECTBO TemIoThl Q,
MOJTy4EHHOE Ta30M

3aoaua Ne 8 «Bmopoe nauano mepmoOuHamuKku»

Kycok nbpma maccoit m =200r, B3saTeiii mpu Temmnepatype t; = -10C°, Obu1 Harper no
temneparypbl t; =0C° u paciuiaBieH, mocie 4yero oOpa3oBaBimasicss Boja Oblla Harpera 1o
temneparypsl t3 = 10C°. Onpenenuts n3aMeHeHne AS SHTPOIUU B XOJI€ YKAa3aHHBIX MTPOLIECCOB.

3aoaua Ne 9 «dnekmpocmamuka»

DneKkTpruyecKoe mojie co3nano apyms 3apsanamu (=10 K u =-20 aKn, Haxoasmumucs
Ha pacctosiauu 0=20 cM apyr oT apyra. OnpeaeauTh HaPsHKEHHOCTD MOJIS B TOUKE A, yIaleHHOM!
OT TIepBOrO 3apsiaa Ha paccrosHue =30 cM u oT BTOporo Ha r,=50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI IEPEHECTH TOUYEHHBIN 3apsij 0o=5-10"" Ki 3 Touku
HaxOoAIIUKCA MOCEPENHE MEKY 3apsaaMH B TOUKY A.

3aoaua Ne 10 «Ilocmoannslit 31eKmpu1ecKuil moK»

Ha puc. 3.1. £,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Owm, r,=0,5 Om, r3=1/3 Om, R1=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cumbl TOka BO BCEX yYacTKax IEeMH; 2) TEIJIOBYIO MOIIHOCTb,
KOTOpasi BhIJIENSIETCS Ha COMPOTUBIIEHUH R3.
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3aoaua Ne 11 «Maznumocmamuxa»



[To nBymM OeCKOHEYHO AJTUHHBIM MPSAMBIM MapajljIeNIbHBIM MPOBOJAM, HaXOASIIUMCS Ha
paccrosinuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A oguHakoBoro
HanpasyieHus. OnpenennTe MarHUTHYIO MHIYKIUIO Hois B, co3naBaeMoro Tokamu B TOYKAaX,
JeKANMX Ha MPSIMOHN, COSAMHSIOMMUX 00a mpoBoja, eciu: 1) Touka C JIEKHUT HA PACCTOSHUU
r=2,0 cM sieBee JIeBOro npoBoja; 2) tTouka /[ gexxut Ha paccrosuuu ,=3,0 cM mpaBee NpaBoro
npoBoAa; 3) Touka G nexut Ha paccTossHud 3=4,0 cM IpaBee JIeBOro MpoBojia

3aoaua Ne 12 «Inekmpomaznummnan UHOYKYU)

[TpoBonsmumii MIOCKUNA KOHTYp, UMeromuil GopMmy okpyxkHoctu paaumyca I = 0,05 m
MOMEIIEH B OJHOPOJHOE MArHUTHOE I0JI€ TaK, YTO JIMHUM MarHUTHOW WHAYKIUU TOJs
HaIpaBJeHbl NEPHEHAUKYIAPHO IJIOCKOCTH KOHTypa. ComportuBiieHne kKoHTypa R = 5 Owm.
MaruuTtHas WHIYKIHS MeHsercs mo 3akony B = kt, rme K = 0,2 Ti/c. Onpenenure: a) 3.1.C.
WHAYKIMH, BO3HUKAIONIYIO B 3TOM KOHTYype; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsl, KOTOPHIH
MPOTEYET MO KOHTYPY 3a MEPBbIE 5 CEKYHI U3MEHEHUS TOJIS.

2 cemecTp
3aoaua Ne 1 «Humepghepenyun ceemay

B ombite FOHra Ha myTu onHOro M3 MHTEp(EepUpyrOUIMX Jiydyel MoMelianach TOHKas
CTEKJITHHAS IIJJACTUHKA, BCJIEICTBUE YEro [IEHTPAJIBbHAS CBETIIas I10J10Ca CMEIANIACh B ITOJIOKEHUE
MEepPBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJOCOW(HE cuMTasl LeHTpaiabHOM). Jlyd mamaer Ha
IUIACTUHKY IEepIEeHIUKYIApHO. Ilokasartens mnpenomieHus miacTWHkU N=1,5. JiMHA BOJIHBI
2=6-10" M. Kakosa TOJIIIUHA [IJIACTUHKU?

3aoaua Ne 2 «/luppaxyus ceemay

Haiitn HanGoapIIuil TOPSIIOK CEKTPa JUIS JKEITOH JIMHUM HATPHS C JUTMHOW BOJTHBI A=589
HM, €CJIH TIOCTOSsIHHAS TU(PaKINOHHOMN pemieTku 0=2 MkM. CKOJIbKO BCETO0 MAaKCUMYMOB JIaeT 3Ta
pemetka? Ilog kakum yrioM ¢ HaOJIIOAaeTCs MOCAEAHUN MaKCUMyM?

3aoaua Ne 3 «llonapuzayusn ceemay

YToi Mex 1y IIOCKOCTSMHU IPOIYCKAHMS ABYX MONIpu3aTopoB paseH 50°. EcTecTBEeHHBIN
CBET, IPOXOJIS YEPEe3 TaKyI CUCTEMY, ociiadisieTcs B 8 pa3. [IpeneOperas moTepsiMu cBeTa mpu
OTpaKEHUHU, OTIPEIETUTH KO (DUITMEHT MOTJIONIEHHUS CBETA B MOJISIPU3ATOPAX

3aoaua Ne 4 «Tennoesoe uznyuenuey

Yepnoe teno Harpenu ot Temneparyprel 600K o 2400K. Bo ckonbko pa3 yBennumiach
oOmiasi TersoBas SHEprusi, usnydaemas tenoM? Ha CKoJIbKO H3MEHWIAch JUIMHA BOJIHBI,
COOTBETCTBYIOIAasi MAKCUMYMY SHEPTUU U3TYUEHHsI U CIIEKTPAJIbHBIN COCTaB U3ITy4eHUS?

3aoaua Ne 5 «Domorgppexm

OnpenenuTh HaUMEHBUIMHA  3aJE€pP’KUBAIOIIMK  TOTEHIMAN, HEOOXOAMMBIM  JUIs
IpeKpalleHust SMUCCUHU C TOBEPXHOCTU (POTOKATO/IA, €CIIM OH OCBEIIAETCS U3JIyUYE€HHEM C JUTMHOM
BosiHbl 0,4 MKM, a KpacHas rpaHuLa JUIsl MaTepuaia katoja pasHa 0,67 MKM

3aoaua Ne 6 «Ippexm Komnmonay



®doton ¢ 3Hepruerr 1 MaB paccessics Ha cBOOOTHOM TTOKOUBIIEMCs dJIeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO DJIEKTPOHA OT/Ia4H, €CIIA B PE3yIbTaTe PACCESTHHSI JUTMHA BOJIHBI (DOTOHA
U3MeHuIach Ha 25%

3aoaua Ne 7 «Dnemenmovl K6AHMOBOU MEXAHUKU

HpI/I JBMKCHHUH 4YaCTHULBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITh orpeacicHa ¢ TOYHOCTBIO

(ommbkoi) g0 1 cm/c. HaiiTu HeompeneieHHOCTh KOOPAWHATRI, €CJIM YacTHUIICH siBisieTcs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3aoaua Ne 8 «Hacmuua 6 nomeHyuaIbHOI AME)

CoOctBeHHass (DyHKIMS, OINMUCHIBAIOMIAS COCTOSIHUE MUKPOYACTHIIBI B OECKOHEYHO
.M
. . . w,(X)=Csin—x
IyOOKON MOTEHIHMANBHOW siMe MUpUHON [, UMeeT BUJ | . Wcnmonb3ys ycioBHs
HOPMHPOBKH, ONPEAEIUTh MOCTOSSHHYIO C.

3aoaua Ne 9 «Amom no meopuu bopa»
BeraucnuTh pagnychl MEpBBIX TPEX OPOUT AIIEKTPOHA B aTOME BOJAOPOIA
3aoaua Ne 10 «H3nyuenue amomay

Haiitu HaI/I6OJ'IBH_Iy}O U HAMMCHBIIYIO JUIMHBI BOJIH CEpUU ITamena B CIICKTPEC U3JTYUCHUS
BOOOpOaa. CpaBHI/ITI) IMOJIY4YCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3aoaua Ne 11 «Paouoaxmuenocmu)
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cyrok. Onpeznenure, CKOJIBKO siAep pacnanercs 3a 1 cekyHay B 3ToM npenapate. CKOIBKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTB IIpernapara
3a 3TO BpeMs?

3aoaua Ne 12 «Iuepeus 6 a0epHbIX PEaAKUUAX)

Kakoe xommuectBo U®® «Bbiropaer» 3a roj B sIEPHOM PEAKTOPE C JIIEKTPHUCCKOM
MomHocThio 1 I'BT 1 k... 38%? Cumrath, 4TO pacnaj saep ypaHa moj IeUCTBHEM TEITIJIOBBIX
HEHUTPOHOB MPUBOJUT K 0OPa30BaHUIO U30TOINOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPHUUHBIX
HEHUTPOHOB.

Ilepeuens nadopamopnuix padbom

1 cemecTp
o | «IIpuMeHeHne 3aKOHOB COXPAHEHHUS JIJIsl OIIPEIETIeHHsI CKOPOCTH TOJIETA YK
3 «OmnpeneneHrue MOMEHTOB HMHEPLUUHU TEJI C IOMOIIBIO KPYTHJIBHOTO MAasTHUKA.
IIposepka Teopems! LlTeliHepa»
Ne 4 «MccnenoBanue BpamaTeabHOro ABMXKEHUS TBEPAOIO TEIa BOKPYT HENOABM)KHON OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHU pU3MUecKoro MasiTHUKa»
Ne 11 «M3y4ueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»
Ne 14 «Onpenenenue mokaszaresns anguadatsl MmetooM Knemana u Jlezopmay
Ne 21 «HccnenoBanue 31€KTPOCTATUUECKOTO MO C TIOMOIIBIO 30HIa»
No 24 «Pacmmpenue npeena u3MepeHus aMIIepMeTpa MOCTOSTHHOTO TOKa

% %



Ne28  «OmnpeneneHne MHAYKTUBHOCTM KATyIIKM W MarHUTHOW  IPOHUIAEMOCTH
(beppOMarHuTHOTO TEJIa

2 cemecTp

Ne 32 «Ompenenenue paguyca KpUBU3HBI JUH3BI U TTOJIOCH! TPOIMYCKAHUS CBETOQUIBTPA C
noMolkko Kosiel Herorona»

Ne 34 «Ompenenenue AIUHBI CBETOBOW BOJIHBI U XapPaKTEPUCTHK TUPPAKIMOHHOM
pELIeTKI

Ne 35 «Onpenenenne KOHIEHTPALUU PAaCTBOPOB caxapa M IOCTOSHHOM BpallleHUs»

Ne 36 «CHsTHE BOJBTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTa U OIpPENEICHUE €ro
YYBCTBUTEILHOCTH»

No 41 «MccnenoBanue Bo30yxAeHUSI aTOMOB Ta3a

Ne 42 «Ompenenenue TIaBHBIX KBAHTOBBIX YHKCENT BO30YKIEHHBIX COCTOSHHI aroma
BOJIOpOZa»

No 51 «M3yuenune 3akOHOMEpPHOCTEN o-pacraga

Ne 53  «OmnpeneneHne MakCUMajdbHOW OSHEPruM [-4acTHIl W HUJCHTU(DUKAIUSL
pPaZlMOaKTUBHBIX MIPETapaToBy

Hepeqem, TEM JJIA IIOATOTOBKH K CCMUHAPCKUM 3aHATUAM:

Cemunap Ne 1 «Kunemamuka nocmynamenbHo20 u 6paujamenbHo20 08UNHCCHUA)

1. TlonsTue paguyc-BeKTOpa, CKOPOCTU U YCKOPEHMsI MaTepuanbHON Touku. CpenHue u
MI'HOBEHHBIE BEJIMYHHBI.

2. Ilpsmas m oOpaTHast 3aa4n MeXaHUKH. Poib HavanbpHBIX ycioBuid. Ilepemenienue u
POV ICHHBIN IYTh.

3. JIBmxeHue Mo OKPYKHOCTHU. YTO0J IOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JIMHEWHBIX BETUYHH.

4. KpuonuHeiiHoe IBwxeHHe. TaHreHIMalibHOE M HOpManbHOe yckopeHue. [lomHoe
YCKOpEHHE. YTOJ MEXKIY CKOPOCTBIO H YCKOPEHHUEM.

Cemunap Ne 2 «/lunamuka nocmynamenbnozo u epauiamenbHo20 O8UNCEHU)

1. Wuepuuanbhbie cuctemsl orcuera. [IpuHiun otHocutenbHocTH [anmnes. [lepssiii
3aKoH HproTOHA.

2. Tlomarme cumnbl, Maccel W ummynbca. [IpuHnmn cymepro3unuu. OCHOBHOW 3aKOH
JUHAMHUKHU NIOCTYNATeabHOro ABrxkeHus. Tpertuii 3axkoH HproToHAa.

3. MoMeHT uMmmysibca W MOMEHT CHJIBI OTHOCHUTEIHHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMHUKHU BpaLLlaTEIbHOTO IBHKEHUS.

4. BpaiieHue BOKpPYr HEMOABM)XHOM oOcH. MOMEHT MHepLUuu TBepAoro Tena. Teopema
[Irennepa.

5. AHanorusi XapakTEepUCTUK U YpaBHEHUH TOCTYNaTeIbHOrO M BpallaTeIbHOTO
JBUKECHUS.

Cemunap Ne 3 «3aKkonwvl coxpanenus ¢ Mexanuke»

1. Wurerpansl asmxkenus. CBs3b 3aKOHOB COXpPaHEHUS C CHMMETPHUSMHU MPOCTPAHCTBA U

BpPEMEHU.

3amMKHYyTasi cucTeMa. 3aKOH COXPaHEHUs MTOJIHOT'O UMITYJIbCa CUCTEMBI TEJ.

3. 3akoH coOXpaHEHMs] TOJIHOITO MOMEHTa HMIyJbca CHCTeMbl Tel. JIBuxkeHue B
LEHTPAJIbHOM II0JIE.

4. Pabora u mourHOocTh. KuHeTnyeckass 3Heprusi MOCTYNATEIbHOTO M BpalaTeIbHOTO

N



JBHKCHUS.

KoncepBatuBHbIe U AUcCUTIaTUBHBIE CHITbI. Pab0oTa KOHCEpBATUBHBIX U AMCCUIIATUBHBIX
CHIL

[TorenuuanbHas SHEeprusa. 3aKOH COXPAHEHHUS MOJIHOM MEXaHNYEeCKON YHEPIHUH.

CBsi3b MeXIy CWIOW M TOTEHIMalIbHOM »3Hepruedd. J[Ba cmocoba omnucanus
B3aMMOJICHCTBUSIL.

Cemunap Ne 4 «Mexanuueckue Ko1e0anusn u 60JaHbL»

1.

no

o gk

VYpaBHEHHE TAPMOHMYECKUX KOJIEOAHUN U €ro pelleHue. XapakTepUCTUKU KoieOaHui
(amrmuTyI2, YacTOTA, HaYAIbHAS (a3a).

MareMaTnyeckuii ¥ PU3NIECKUI MasSTHUKH.

VYpaBHeHHUE 3aTyXawoIUX KoJeOaHU M ero perieHue. XapaKTepUCTHKH 3aTyXaroLIHX
KoJeOaHuit (BpeMs pelakcaiyu, JorapupMuIecKuii JeKpeMEHT, J00POTHOCTS ).
OHeprus rapMOHMYECKHX U 3aTyXaroIlMuX KoueOaHuil.

Brinyxaennsie konebanus. Pesonanc.

[Tonepeunble W MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKHU Oerymieid yrnpyroil BOJIHBI.
CKopocThb pacnpocTpaHeHHs YIPYTHX BOJIH.

Knaccugukanus BoiH no ¢Gopme BOJHOBOH moBepxHOCTH. [Inmockast, cepuueckas u
WIMHPUYECKas BOJIHA.

BosiHOBOE ypaBHEHUE.

Hanoxenne ynpyrux BonH. CTosiuasi BOJIHAa U €€ 0COOEHHOCTH.

Cemunap Ne 5 «Cmamucmuueckuii Mmemoo ORUCAHUA MAKPOCUCHIEM)

1.

N

oA~

8.

9.

Maxkpocucrema. CTaTUCTMUECKHH W TEPMOJUHAMMYECKHH IOAXOABI K ONMCAHUIO
MaKpOCHCTEM.

JuckpeTHblit HaOop BenuuuH. [IoHATHE BEPOATHOCTH U CpEeTHEH BETHMUUHBI.
HenpepoiBHbiii Habop BenuuuH. OyHKIUS pacnpeneneHus cayyailHol BETUYUHBI U ee
cBoiicTBa ((hU3MUYECKHUI CMBICH, pacyeT BEPOSTHOCTEH, YCIOBUE HOPMUPOBKH, pacdeT
CPEIHUX BEJINYHH).

Pacnipenenenne Monekyn o npoekuusam ckopocreit. Pacripenenenue ["aycca.
Pacnpenenenue Mmonekyn o MoayJiro ckopoctu. Pacnipeaenenue Makceiuia.
Pacnipenienenne MoJIeKynl HAEaIbHOIO rasza IO BBICOTE B IIOJE TSHKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.

Monens naeansHoro rasa. Jlasnenue u remneparypa ¢ Touku 3peaus MKT. YpaBuenune
COCTOSIHMS MICAIIBHOTO ra3a.

[TonsiTHe creneneit cBOOOABI MOJIEKYIBI. TeopeMa o paBHOpacHpeAeIeHUH YHEPT U TI0
CTEIEHSIM CBOOOIBI.

BHyTtpenHsist sHeprus kak QyHKIMS COCTOSIHUS CUCTEMBI.

10. Pabota kak ¢yHKITHS mporiecca.

Cemunap Ne 6 «Tepmoounamuueckuii Memoo onUCAHus MaKpoCUCmem»

1
2.
3.
4

[IepBoe HavyasI0 TEPMOJANHAMHUKHU.

W3oTepMuyeckuii, H30XOpUIECKUI 1 N300apUIECKUI TPOIIECCHI.

Annabatuyeckuii porecc. YpaBuenne [lyaccona. [lomurponuaeckue mporecchl.
[lonsitue temnoemkocTu. MonsipHas U yJenbHas TEIUIOEMKOCTH. TemioeMKoCTh Npu
n3o0mporeccax.

Hanpaenenune  npomneccoB.  Cratuctuueckuid  Bec  MakpococTossHHs.  CyThb
HEOOpPaTUMOCTH.

Bropoe nauano repmoaunHamuku. ®opmynuposku Kinaysuyca u Kenbpuna.

OHTponusi CUCTEMbl M ee cBoiicTBa. Teopema HepHcra. M3MeHeHME >HTpONHUH B



TEIUTOBBIX MPOIECccax.

OcHOBHOE ypaBHEHUE TEPMOIUHAMUKH.

[Muknugeckuit mpomecc. KoappuimeHT mone3Horo AEWCTBUS TEIUIOBOM MAITUHBL
[uxn Kapno. Teopema Kapno.

10. Craructuyeckuii cMmpici sHTponuu. @opmyna bonbimana.

Cemunap Ne T «Inekmpocmamukay

o no
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DJIEKTPOCTATUUYECKOE ToJIe. DIEeKTpUdecKkuil 3apsia. CBOMCTBA JIEKTPUUYECKOTO 3apsija.
3akon Kynona.

HanpspkeHHOCTD 37eKTPOCTaTUYECKOTO MOJIs.

[IpuHIUI CynIepno3uLIMU JIEKTPOCTATUYECKUX MOJEH ISl JUCKPETHOTO U HEMTPEPHIBHOTO
pacrpezenieHus 3apsioB.

[ToTok BekTOpa HaNpPSKEHHOCTH JIeKTpocTaTHueckoro nojs. Teopema [Maycca.
[ToTeHManbHOCTh  AJIEKTpOCTaTUYEeCKOro mousid. [lpuHIMNO  Ccynepmo3unuu  Jis
NOTEHLMaNa.

Pabora no nepemeieHuo 3apsaa B 3JIEKTPOCTATUUECKOM MoJie. Teopema o HUPKYISAIUH.
CBs13b MEXTY HATPSHKEHHOCTHIO U TOTCHIIMAJIOM.

['eomeTpuyeckoe onucanue mnoss. CUI0BbIC JIMHUN. DKBUIOTEHIIUAIBHBIE TOBEPXHOCTH.
DnekTpuyueckoe noje B quaniekTpuke. [lonsgpuzanus ausnexTpuka.

.BGKTOp QJICKTPHUUYCCKOI'0O CMCIICHHA. I[PI&]'ICKTPI/ILICCKaSI IMpOHUIIAaCMOCTb BCIICCTBA.

Teopema ["aycca st AMIEKTPUKOB.

Cemunap Ne 8 «Konoencamopot. Ilocmoanuslit mox»

agblrwn

© oo~

10

DNEeKTPOEMKOCTh YEMHEHHOTO ITpoBoAHMKa. KoHaeHcaTop. DneKTpoeMKOCTh TI0CKOTO,
chepruvecKoro U MWINHAPUYECKOT0 KOHAECHCATOPA.

CoennHeHne KOHAEHCATOPOB. BKiIloUeHe KOHIEHCATOPA B AIEKTPUYECKUE TIETTH.
OHeprus 3apsHKEeHHOro KoHAeHcaTopa. IIoTHOCTE SHEPruy 2IEKTPUUECKOro OIS,
Onekrpuueckuil TOk. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPBHIBHOCTH.

3akoH Oma B nuddepenunansioil ¢opme. 3akoH Oma B MHTerpajbHOU (Qopme JUIs
OJIHOPOJHOI0 yYacTKa IeNH. DIEKTPUIECKOe HapsKEHHE.

Conporusienue npoBogHuka. CoeIMHEHNE CONPOTUBIICHUN.

3akon Oma aJig HeogHOpoAHOTO yyacTka nenu. Ctoporuue cuibl. JJC.

[TpaBuna Kupxroga ans pacuera pa3BeTBICHHbBIX LEMEH.

PaboTa 1 MOIIHOCTH AJIEKTpUUECcKOro Toka. 3akoH [[xoymnsa-JIenia.

[TepexoHbIE TPOLIECCH] B LIENU C KOHIEHCATOPOM.

Cemunap Ne 9 «Maznumocmamuxay

=

No gk

EnvHas npupona 3J1eKTpu4ecKoro 1 MarHUTHOT'O MOJIS.

HcTOYHUKHM MarHUTHOTO MoJis. MarHuTHOE MOJie JBUKYIIETOCs 3apsia U MPOBOJAHHKA C
ToKoM. 3akoH buo-Casapa.

[ToTok 1 HMpKyNIALMS BEKTOpa MHAYKIIMM MarHUTHOro nosist. Teopema ["aycca u Teopema
0 LIUPKYJISALIUH.

Cwita Jlopenna. JIBuxkeHue 3apsyKEHHON 4aCTHUIBI B MArHUTHOM TIOJIE.

Cuna Amnepa.

MarnuTHOe nozie B Beniectse. HaMarHn4eHHOCTb.

HampspkeHHOCT,  MarHuTHOro  mosis.  MarHuTtHas  NPOHHMLIAEMOCTh  BEILECTBA.
JlnamarHeTUKY ¥ apaMarHeTHKH.

®eppomarHetuku. Ousnueckas npupoaa peppomMarHeTusma.



Cemunap Ne 10 «Inekmpomaznumnas uHOYKyusa. Inekmpuueckue KoaeOaHus u

nepemenublﬁ MmOoOK»

1.
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3akoH aNeKTpoMarHUuTHOW uHAykiuu @Dapazges. IlpaBuno Jlenma. Buxpeoe
AJIIEKTPUUECKOE TOJIE.

SBnenune camonHaykiuu. MunyktuBHocTh. ConeHou .

DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

KoneGatenbHblil KOHTYp. MeXaHW3M BOSHUKHOBEHHUS SJICKTPUUECKUX KOJICOAHUH.
DHeprus 3IEKTPUIECKUX KOIeOaHUH.

3aryxaromue konedaHus. XapakTepUCTUKH 3aTyXaroIIUX KOoJIeOaH .

Pob aKTHBHOTO COMPOTHBIICHUS B KOJIEOATEIIFHOM KOHTYPE.

Bremnyxnaennole konebanus. BektopHas nuarpamma HampsbkeHuid. Pe3onaHc Toka.
Pe3onanchHas yacrora.

CootHomienue (a3 Mexay BHEIIHUM HaNpsDKEHHWEM, CHIION TOKa M HAaNpshHKEeHHEeM Ha
Pa3JIMYHBIX 3JIEMEHTaX ILIETIH.

10. HepeMeHHBIfI TOK. I/IH,HYKTI/IBHOC U CMKOCTHOC COIIPOTUBJICHUC. ITonHoe COIIPOTUBJICHUC

LENH NPU IEPEMEHHOM TOKE.

11. I[eﬁCTBYIOHIHG 3HAUCHUA CUJIbI TOKA W HAIIPAKCHUSI. MoIIHOCTh IIpHu ICPEMCHHOM TOKC.

oo o
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Koaddurment MomniHocTH.
2 cemecTp

Cemunap Ne L«llonapuzayusa ceemay

Cucrema ypaBHeHHII MakcBeia Kak 0000IIeHNe pa3pO3HEHHBIX SIBICHUH JIEKTPUIECTBA
Y MarHeTu3Ma.

Bonnosoe ypaBHenue. CKOpPOCTh pacpOCTpaHEHUs! BOJHBI U [10KA3aTelb MPEIOMIICHUS
CpeJBl.

[Ikana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIa30Ha.

EcTtecTBeHHBIN M MOJNAPU30BaHHBIN cBeT. Buasl nonsgpusanuu. CreneHb NOJSIpU3aLnN
YaCTUYHO IOJISIPU30BaHHOTO CBETA.

3akoH Mamnoca.

[Tonspu3zanus Npu OTPaKEHUH U MPEITOMIIEHUH CBETA HA TPaHUIIE pa3jiena IUIIEKTPUKOB.
VYrou bprocrepa.

JIBoliHOE JTydenpenomiieHue. Y cTpoicTBO npusmsl Hukoss.

OnTuyecky aKTHBHBIE BEIIECTBA. BpallleHHWe IUIOCKOCTH TOJSpHU3alMM CBETa IpHU
MPOXOXKIAEHUN Yepe3 ONTHUECKU aKTUBHYIO CpENy.

Cemunap Ne 2 «Hnmepgepenyun ceemay

[Tonsitue unrepdepenunu. [IpuHIMNI cynepno3unuu s cBeToBbIX BoH. Habmonaemble u
HEHAO0JII0/1aeMbIe BEJTMUMHBI.

KorepentHsle M HeKorepeHTHbIe BOJIHBL. (CIJIOKEHHWE WHTEHCHUBHOCTEM B Cllydae
HEKOTEPEHTHBIX U KOT€PEHTHBIX KOJIeOaHuil.

VYcinoBust  ycwiieHMss M OClIabiIeHMs CBeTa B 3aBUCUMOCTH OT pa3HOCTH (a3
UHTEPPEPUPYIOIINX BOJIH.

OnTuueckuil myTh cBeTOBOrO Jiyda. CriocoObl U3MEHEHHS] ONTHYECKOTrO IMYyTH CBETOBBIX
BOJIH.

CBsI3p ONTUYECKON PA3HOCTH XO0J1a JIBYX BOJH C Pa3HOCTBIO (a3. YCIOBUS MakCUMyMa U
MUHHMYMa UHTep(PEPEHIINH B 3aBUCUMOCTH OT ONTUYECKON pa3HOCTH XO0/a.

Cxema lOmnra. YcnoBus nHabmonenust nHrepdepeHunu. KoopauHaTel CBETIBIX U TEMHBIX
II0JIOC Ha JKpaHe.

BpemenHas 1 IpoCcTpaHCTBEHHAsSI KOTEPEHTHOCTD.

WuTepdepeHIiyst B TOHKUX IJICHKaX B OTPAXXEHHOM U MPOXOJISIIEM CBETE.

Cxema mis HaOmoneHust koser, HproToHa. Paguycel CBETNIBIX M TEMHBIX KOJeI B



OTPAKCHHOM U MPOXOJAIICM CBCTC.

Cemunap Ne 3 «/[ugppakyus ceemay

1. Senenme mudpakuuu. Ilpunmun [roiirenca-®Openens. YmpoiieHHe BBIYUCICHHNA C
IIOMOUIbIO BEKTOPHOM THarpaMMBl.

N

Hudpakuus Openenst Ha KPyTraoM oTBEpCTUH. 30HBI PpeHers.

3. Hudpakuus Ppaynrodepa Ha y3KOW MPSIMOIMHEHHON WIETU. YCJIOBHS MakKCUMyMa H
MUHUMYyMa. 3aBUCHMOCTh MHTCHCUBHOCTH CBETA OT yTriia Ju(paKiiuu.

4. Jludpakunonnass pemierka. OCHOBHBIE XapaKTEPUCTUKH JU(PAKIUOHHON PELIETKH.
YcnoBuUS TIIaBHBIX MAKCHMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap Ne 4 «Keanmoeaa onmukay

1.
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TemmoBoe u3nmydeHue abcomoTHO YepHoro Tena. 3akoH Credana — bombiiMana. 3akoH
cMenienust Buna.

I'mnoresa I1nanka.

DHeprus u umnyibc GoronHa. /laBnenue creta.

d®otorddext. 3akonsl potorddexra. Kpacuas rpannna dporodddexra.

®opmyna DitHIITeHHA. PenaTuBUCTCKUN U HEPEISITUBUCTCKUI POTOIPPEKT.
TopM0O3HOE PEHTIEHOBCKOE U3ITyUEHUE.

O¢ddext Komnrona. ®opmyna KomnroHa.

KopnyckynsipHo-BOIHOBOM Ayanu3M CBETA.

Cemunap Ne 5 «Inemenmul K6AHM OGO MEXAHUKU)

©CoNoa~wWNE

BoutHOBBIE CBOMCTBA YACTHII.

Jnuna BonHbl Ae bpoiins. DkcnepuMeHTalIbHOE MOATBEPKICHNUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOTHOILLIEHNE HEONPEIETIEHHOCTEM!.
BonnoBas ¢yHKIMS 1 ee cBOCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue Ipéaunrepa.

Yactuia B noTeHIMAIbHOU siMe. KBaHTOBaHKE SHEPTUH.

[IpoxoxkaeHre YacTUIbl Yepe3 MOTEeHIIMaIbHbIN O0aphep. TyHHETbHBIN 2P heKT.
IImanerapnas moznens aroma. Ilocrynatel bopa.

W3nyyenne aroma BOJOpOJia M BOJOPONOMNOJOOHBIX cHcTeM. CHeKTpalbHbIE CEpHUU.
®opmyna bansmepa.

Cemunap Ne 6 «@u3zuka amomay

NoabkowhE

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

KBaHTOBBIE UnCIIa, XapaKTEPU3YIOIINE TIOJI0KEHUE DIIEKTPOHA B aTOME.

KBanroBanue 3Heprun. KBaHToBaHME MOMEHTA UMITYJIbCA.

CnuH s5ekTpoHa. [10HBIIT MOMEHT 3JIEKTpOHA.

Cxema 3HepreTn4ecKkux ypoBHEHN aTomMa BOJOpPO/a.

[TpaBuiia oTG0pa NMpu aTOMHBIX MEPEX0iax.

3arosHeHUE AIIEKTPOHHBIX 000JI0UEK B MHOTORJIEKTPOHHBIX aTroMmax. [Ipunimn [Maymnu.

Cemunap Ne 7 «Hoepnaa ¢puzura»

el N =

SIBnenue paaroakTUBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacajia.
CocTaB 1 XapaKTEpPUCTUKN aTOMHOTO s/ipa. SaepHbIe CHIIBI.

KanensHas u o6onouednas monaenu siuep. Panuyc spa.

Macca u sHeprus CBA3U aapa. Y 1eIbHasi SHEPTUS CBSI3U.
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SnepHble peakuu. DHEPIUsl sAEPHON PEAKIIUH.

6. YpaBHeHuE M »HHEpreTHUEcKoe YcioBue o-pacnaga. CBsS3b HHEPrUM O-YACTHIIBI C
NepUOJIOM MOJTypacIaia.

7. TynnenbHbi#t 3¢ dexT npu a-pacnazge. CekTp o-4acTHil.

8. Xapakrep criekTpa y-u3nydeHus.

9. IIpormecchl B3aMMOACHCTBHS Y-KBAaHTOB C BELIECTBOM.

10. 3aBUCHMMOCTh HMHTEHCHUBHOCTH Y-U3JIYUYCHHUA OT TOJIIHMHBI CJIOA BEIICCTBA. CpaBHCHI/Ie
HpOHI/IKaIOI_Heﬁ CIIOCOOHOCTH Pa3IMYHBIX BUAOB U3JIYYCHUS.

11. Tpu Buna B-pacmaga. DHepreTudecKuii cekTp B-uactui. I nnoreza HEUTPUHO.
12. 3akonbl coxpanenus npu 3-pacnaze. Jlentonsl. JIenTOHHBIN 3apsi.

TeMbl 17151 CAMOCTOSITEJILHOTO H3y4YCHMUS:

1. Bemnyxaennsle konebanus. Pesonanc

2. Bonnbl. YpaBHeHue m10ckoi BoJHbI. Da3oBasi CKOPOCTh, JUIMHA BOJIHBI, BOJTHOBOE YHCIIO.
HNuTtepdepentiusa u qudpakius MEXaHHIECKUX BOJTH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIe Ta3bl

5. DIIeMEHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. [IpuHIIUIT OTHOCUTEILHOCTHU B AJIEKTPOIMHAMHUKE. MarHuTHOE 10JI€ KaK PEISITUBUCTCKUI
apdexT

7. CepeyHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku dyko

8. BzauMopeiicTBuE U3ITy4YEHHUS C BEILIECTBOM: JIaBJIICHUE CBETA, TFOMUHECIICHIUSA,
dboToxuMHUecKue IBICHHUS, TUCTIEPCHUs

9. DHepreTuyecKuil CIIeKTp aTOMOB U MOJIEKYJI, IPUPOJa XUMUUECKOU CBSI3U

10. SAAnepuas dpusuka. TepMmosaepHas SHEprusi. JHEPreTHKa OyayIIero



IIpunoxenne 2

OHEHO‘IHLIB cpeacrea 1Jisi MIPpOBECACHUSA HpOMeHCYTO‘IHOﬁ aTTreCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

CTpyKTypHBIH 3JI€EMEHT

IInarupyeMsele pe3yiabTaThl 00ydeHUs
KOMIIETEHIIUH Py pesy y4

OneHouyHble CpPeACTBA

OIIK-2: Cnioco0eH ucnoib30BaTh MaTeMaTHyeckue, puzndeckue, PU3NKO-XUMHUYECKHEe, XHMHYECKHE METOAbI /IS PelleHusI 3a1a4

npodeccHoHAIBLHOM 1esITeJIbHOCTH

OIlK-2.1 —  HCIIOJIB3YET MaTeMaTHYECKHE,
¢busnueckue, (UBUKO-XUMUYECKHUE,
XUMHUYECKHE METOAbl JJsl PpEeHICHUS
3a1a4y npodeccuoHanibHON
JEeSITEIbHOCTH

Ilepeuens meopemuueckux 6onpocos K sauemy:

1 cemectp

1. Kunemaruka mnocrynarenbHoro JBuwkeHus. [loHstue paaunyc-BekTopa,
cKkopocTH U yckopeHus. HauanbHble ycnoBus. [psimas u oOpaTHas 3a1aud MEXaHUKH.

2. JIBmwkeHUe MO OKPY)KHOCTH. YTOJ TOBOPOTA, YIOBas CKOPOCTh W YIIIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEINYMH.

3. KpuBonuneitHoe aBwkeHre. TaHTeHIMAILHOE W HOPMAlIbHOE YCKOPCHHE.
ITonHoe yckOpeHHEe. YTOI MEKIY CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cUCTeMbl oTcuera. [loHsATHME CHUIBI, Macchl M HMITYJbCA.
OCHOBHO! 3aKOH AMHAMHUKH ITOCTYNATEIBHOTO ABHKEHUS.

5. MoMmeHT wummyiabca M MOMEHT CHJIbl OTHOCUTENIBHO TOYKH. (OCHOBHOE
ypaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKCHU.

6. Bpamenue BOKpyr HEMOJABM)XHOM ocu. MoMmeHT mHepuuu. Pacuer MOMEHTOB
HHepLuu npocThiX Tell. Teopema IlTelinepa.

7. 3aKkOoHBI COXpaHEHMsI B ME€XaHUKe. 3aMKHYTas cucTeMa. 3aKOHbl COXPaHEHUs
HMITYJIbCA U MOMEHTA UMITYJIbCA.

8. Pabora w w™momHOcTh. KwuHeTHueckass »dHEprusi MOCTYMATENBHOTO U
BpaIaTEIbHOTO IBUKCHMUS.

9. KoncepBatuBHble criibl. [loTeHIanbHAS SHEPTHS. 3aKOH COXPAHEHUS TIOJTHOM
MEXaHUYECKON DHEPTUU.

10. JIa crioco6a omnvicaHusi B3aMMOICHCTBHSI. [[BI)KEHNE YaCcTHIIBI B OJTHOMEPHOM
CTallMOHAapHOM noJie. CBsA3b MEXKAY CHIION M IOTEHIIMAIIbHOM SHEPTHUEH.




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

11.Tapmonnueckue KoiebaHus. AMIUTUTYJa, YacTOTa, HadalbHas (asa.
MareMaTtuueckuii ¥ GU3NUECKUN MasSTHUK. DHEPrUsi TApMOHUYECKUX KOJICOAHMIA.

12. 3aryxaromue konebanus. XapaKTepUCTUKU 3aTyXaHUs. DHEPIHsl 3aTyXarOIIX
KoJeOaHuH.

13.O0uiee moHsATHE O BOJHAX. XapaKTEPUCTHKH Oerymieil BOJHBL. BoiiHOBOE
ypaBHEHHUE TIOCKOI BOJHHBI.

14. Hanoxenue ynpyrux BoiH. Ctosiuas BoiHa U ee ocoOeHHocTu. KorneOanue
HATSHYTOM CTPYHBI.

15.Tlocrynarel JiiHmiTeliHa. 3amemyieHHe BpeMeHH. JIOpeHIIeBO COKpalieHue
JUIUHBIL. PenstuBucTcKue nHBapuaHnThl. IHTEpBaI.

16. PenstuBucTCKMid MMITyabC. CBSI3b MAacChl, SHEPrMM W HMITYJIbCA YACTHIIBI.
DHeprus Mokosi. 3aKOHbI COXPaHEHUs IPU PENATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema.  MHKPOCOCTOSSHUE M MakKpOCOCTOSIHUE  CHCTEMBI.
Cratuctudeckuit noaxos. [ToHsTHE BEPOSTHOCTH U Cpe/iHEI BETUUNHBI.

18. ®ynKIus pacnpeeneHus Cy4aifHON BEeIWYHHEI. Pacnipenenenne MOJIeKys o
MIPOEKIUSAM CKOPOCTEH.

19. Pactipeiesicarie  MOJIGKYJ TIO MOXYJO0 cKopoctd. Hambosiee BeposiTHas,
CpeAHsIsl U CpeHEKBaIpaTUYHAsl CKOPOCTH.

20.Monens wuaeanpHOro rasza. JlaBieHue U Temmeparypa € TOYKH 3pEHHS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH. Y paBHEHHE COCTOSHUS UEAIbHOTO rasa.

21. PacnipenieneHrie MOJIEKYJI UI€AIbHOTO ra3a Mo BBICOTE B MOJIE TSHKECTH 3eMITH.
bapomerpuueckas popmyia.

22.Tlonstue creneHeil cBoOOABI MoOJeKyibl. Teopema O paBHOpacHpeaeeHUH
SHEPTHH I10 CTENEHSM CBOOOIBI.

23. BHyTpeHHsIs1 3Heprusi Kak (yHKIMsS cocTosHUSI cucTeMbl. IlepBoe Hauano
TEPMOTMHAMHKH.

24.Pabora kak QyHKUus mnpouecca. M3oxopuueckui, wu3zob0apuuecKkuil u
M30TEPMHUYECKHI MPOLECCHI.

25.TloHsAITHE  TEMJIOEMKOCTH.  TEMIOEMKOCTb  NPH  H30XOPUYECKOM |
n3obapudeckom mnporeccax. [locrosiHHas annabaTsl.




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

26. Anuabatnueckuii  mpomecc. [lepBoe  Hayanmo — TEPMOJUHAMHUKH  JUIS
anuabaruyeckoro npouecca. YpasHenue Ilyaccona.

27. Huknnueckuit  mponece. Koaddumuent mone3Horo neicTBUs TEMIOBOM
MaiuHel. Bropoe Hauano repmoannamuku. @opmynuposku Knaysuyca n Kenbpuna.

28. [Ipobiema HEOOPAaTUMOCTH TEIUIOBBIX IMPOIECCOB. DHTPOIUS CHCTEMBI H €€
cBoiicTBa. Teopema HepHcra.

29.OcHOBHOE ypaBHEHHE TEPMOJMHAMUKUA. OHTPONUS HCATBHOTO rasa.
V3MeHeHue SHTPOIUY NP U30IpoIieccax.

30.Huxn Kapuo. Teopema Kapno. TepMoamHamuueckas IIKamxa TEMIIEPATyp.
Tpoiinas TOUKa BOABI KaK penepHasi TOUKa.

31. CratucTuueckuit BEC MaKpOCOCTOSIHUSI. Cytp HEOOpPaTUMOCTH.
Cratuctuueckuil cMbica 3HTponuu. @opmyina boabsimana.

32.'panunpl  NPUMEHUMOCTH  MOJAETM  HWACAIBHOrO  rasza.  YpaBHEHHE
Ban-nep-Baansca. I30Tepmel peanbHOro rasa.

33. Cuibl B3aUMOJICHCTBUS B IPUPOE. DIEeKTpocTaTnieckoe moje. 3akoH Kymona.

HanpsikeHHOCTb 3JIEKTPOCTATUYECKOTO MoJisl. [[puHIMIT Cynepno3UIMH.
34. Cunosbie nuHU. [I0TOK BEKTOpa HANPSKEHHOCTH 3JEKTPOCTATHUECKOTO TIOJIS.
Teopema I'aycca.

35.[lorennman.  Teopema O  LUPKYJIALMHM  BEKTOpa  HANPSHKEHHOCTH
ANEKTPOCTATUYECKOTO OIS CBSA3h MEXKy HAPSHKEHHOCTHIO U TIOTEHITHAJIOM.

36. DnextpoemkocTh. Konaencatopbl. CoeaMHEHHE KOHIEHCATOPOB. DHEPIHs
KOH/IEHCATOpa. DHEPTHUs dIIEKTPUIECKOTO TIOJS.

37.Dnextpudyeckuii Tok. IIMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH. 3aKOH
Owma B nuddepennmanbHoit popme

38. ConpoTuBieHre MpoBoIHUKOB. CTOpOHHHUE CUJIbl. 3aKOH OMa B MHTETpajibHON
dbopwme.

39.IpaBuna Kupxroda miast pacyera pa3BeTBIECHHBIX Lieneil. MOIIHOCTh TOKa.
3akon Jlxoyns-Jlenna.

40. Enunas npupoaa >JIeKTpUYecKoro U MarHuTHoro mnois. ITonme nBwmkyierocs
3apsaa. [IpuHimn cynepno3uniuu MarHuTHBIX nosnei. 3akon buo-Casapa.
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41.IToTok ¥ HUPKYISALUSA BEKTOpAa MHAYKIIMY MarHUTHOTO 1oJisd. Teopema ["aycca u
TeopeMa O HUPKYJISIUH.

42. Cuna Jlopenna. Cuita Amnepa.

43.3akoH snekrpomarauTHOW wHAYKIuM Dapanes. Ilpasuno Jlenma. Buxpepoe
ANEKTPUUYECKOE TOJIE.

44 SlBnenue caMOUMHAYKUMH. WHAYKTUBHOCTb. OHEpPrus KOHTYpa C TOKOM.
DHeprus MarHUTHOT'O TOJIS.

45.KonebatenbHblii  kOHTYp. CBOOOJHBIE TapMOHHUYECKHE U 3aTyxalollue
AJIeKTpUYECcKue KojiebaHus. DHEeprust KojaeOaHuu.

46. BeiHyX/IeHHbIE ~ JJIeKTpUueckue  KosneOaHus. Bekrtophas  amarpamma
HanpsbkeHui. Pe3onanc Toka.

47.TlepeMeHHbIH TOK. IHIYKTUBHOE U €MKOCTHOE COMPOTHUBIIEHUE. MOIIHOCTH B
LIENY IEPEMEHHOT0 TOKa. [[eliCTBYIOIIME 3HAYEHUS TOKA U HAMPSHKEHUS.

48.Onextpuueckoe Tmosie B BemiectBe. [lomspuzanuss ausnekTpuka. Bekrtop
ANEKTPUYECKOT0 cMelleHus. JluriekTpudeckast MpOHUIIAEMOCTh BEILIECTBA.

49. MarauutHoe Tmoje B BemectBe. Hamarumdennocts. HanpspkeHHOCTh
MarHMTHOTO NoJsl. MarHuTHasi MPOHULIAEMOCTh BelecTBa. PeppoMarHeTHKH.

50. Cucrema ypaBHeHuM MakcBema kak 0000IIeHHE pa3pO3HEHHBIX SIBICHUM
JIEKTPUUECTBA U MarHeTH3Ma. MartepuanbHble ypaBHEHHUS.

51.CBoiictBa  ypaBHeHuii = MakcBemna.  I[lpenckaszanue — cyliecTBOBaHUs
JIEKTPOMArHUTHBIX BOJIH.

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

2 ceMecTp

1. DnexTpoMarHuTHBIE BOJIHBI. BosHoBOE YpaBHEHHUE. CgolicTBa
AJIEKTPOMArHUTHBIX BOJIH.

2. Tlnockast ameKTpOMarHUTHASI BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPTUs
Y UMILYJIbC 3JIEKTPOMAarHUTHOMN BOJIHBI.

3. EcrecTBeHHBIN M nOssipr30BaHHbIA cBeT. CTENEHb NOJSPU3ALMY JTUHENHO

MIOJIAPU30BAHHOTO CBETAa. 3aKOH Maittoca.
4. [Tonsipu3zanys npu OTpaXEHUM W MPEJOMIIEHUM CBETA HA I'PAHMIIE pasjelia
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JIMAJIEKTPUKOB. Yroa bprocrepa. J[BoiHOE JIydenpeaomMiIeHue.
5. Cnioco0sI moJisipu3anum ecTecTBeHHoro cBera. [Ipusma Hukomns. Bpamenne
IJIOCKOCTH TOJSIPU3ALMKA CBETAa MPU MPOXOXKJICHUU Yepe3 ONTUYECKH aKTUBHYIO

cpeny.

6. [IIkana 37€KTPOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHUYECKOrO JHara3oHa.
[Toka3zaTenb NpeoMICHUS CPEIbL.

1. Korepentnsie BonHbl. HWHTepdepeHnus cBeToBbIX BoiH. CroxeHne
MHTEHCUBHOCTEH B Cilydae HEKOI€PEHTHBIX U KOT€PEHTHBIX KOJeOaHU.

8. Ornruueckasi pa3HOCTh X0/1a. CBsI3b ONTUYECKOM Pa3HOCTH X0/1a ABYX BOJIH C
pa3HOCThIO (a3 MeKAY HUMU. Y CIOBUS MaKCUMyMa U MUHUMYMa.

9. Cxema IOnra pgns HaOmopenuss wuHTepdepeHuuu. BpemenHas u

IIPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

10. Unrepdepenuuss B TOHKHX IuleHKax. HabOmionenune komen Heiorona B
OTPa>KEHHOM U NIPOXOJAIIEM CBETE.

11. Asnenue gudpakuuu. Hdudpakuus Ppenens u Dpaynrodepa. [Ipunrimn
I'torirenca-Ppenens.

12.  udpakuuss DpeHenst Ha KPYIJIOM OTBEpCTHH. 30HBI  DpeHens.
I'paduueckuit METOJI CIIOKEHUS AMIUIUTY/I.

13.  dudpakuus  @PpayHrodpepa Ha  y3KOH  OpSAMOJMHEHHON  Imenu.
JudpakimonHas pemeTka Kak COBOKYITHOCTh KOHEYHOTO YHCIIa IeNei.

14.  TennoBoe u3nydenue tena. 3akoH Credana-bonbimana. 3aKoH cMelIeHUs
Buna. I'unoresa [1nanka.

15.  ®orosddexr. 3akonsl CtoneroBa. Popmyna DHHIITEHHA.

16. ®oronsl. JlaBnenue cBera. KopIycKyIsspHO-BOITHOBOH JIyalli3M CBETA.

17.  Paccesaue ¢poroHa Ha cBOOOAHOM 3ekTpoHe. Dopmyna KomnToHa.

18. BosHOBBIE  cBolicTBa  wactwmi.  JlimHa < BONHBI e bpoidns.
OKcrepuMEHTANIbHBIE IOATBEPAKACHUS TUIIOTE3bI J1e bpoiins.

19. puwanmn  HeompeneneHHOCTH.  COOTHOIIEHWE  HEONpPEACTCHHOCTEH
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUs B KBAaHTOBOM MEXaHUKE.

20. ®wusnyeckoe WCTOJKOBaHWE BOJNH Ji¢ bpoiins. BomHoBas QyHkmms u ee
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cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUSI YACTULIBI.

21. OcHoBHas 3a/1a4a KBaHTOBOW MexaHUKU. HecranuoHapHoe 1 cTannoHapHOe
ypasHenue lIpénunrepa.

22. Yactuma B OAHOMEpPHOH OECKOHEYHOW NPSAMOYTOJbHOM MOTEHIIMAIBHON
ame. KBanroBanue sneprun. CoOCTBeHHBIE ()YHKIIMU COCTOSIHUS YaCTHIIBI.

23. IlpoxoxaeHue dYacTuIbl yepe3 MOTeHUUaNbHbIH Oapbep. TyHHENbHBIH
¢ dekr.

24.  KBaHTOBBII rapMOHUYECKUN OCLUILIATOP.

25. Ilmanerapnas mozens aroma. lloctymarer bopa. KBanroBanme sHepruu
BOJIOPOIONOA00HOM CUCTEMBI.

26. H3mydeHue BOAOPOAONONOOHBIX cucTeM. CHEeKTpalbHBIE CEpUU aTroma
Bogopoaa. O6obmeHHas Gpopmyna banbmepa.

27.  CnoexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3iu.

28. VYpasuenue lllpenunrepa ans atoma Bojaopona. KBaHToBaHHE MOMEHTa
nMmnyineca. [IpaBuia otdopa.

29. CnuH snextpoHa. KBaHTOBBIE umCiia, ONMCBHIBAIOIINE COCTOSHUE IEKTPOHA
B aroMe. KpaTHOCTB BBIpOXKIEHUS dHEpreTudecKkux ypoBHen. [Ipunnun [aymnu.

30. IlpuHOMI TOXAECTBEHHOCTH OJMHAKOBBIX 4acTUI. Bo30oHBI M (pepMHOHBI.
KBaHTOBBIE pacripesieneHusl.

31. CsoOoxmHble 37E€KTpOHBI B Meraiuie. OHepruss Depmu. 30HHAs TEOpHS
TBEP/BIX TEIN.

32.  DNeKTpOIpOBOIHOCTH METaJIOB " MIOJTYTTPOBOTHUKOB.
CBepXxnpoBOANMOCTb.

33. SBnenme pammoakTHBHOCTH. OCHOBHOW 3aKOH PaJMOAKTHBHOTO pacliaja.
[ocrosiuas pacnana. [lepuoa nomypacnana.

34. CocraB u XapakTepUCTHKH aTOMHOTO siipa. KamenpHas momens. Pasmep u
CIMH s7pa.

35.  Macca u 3Heprusi CBSI3W aTOMHOTO Spa. 3aBUCUMOCTh YICIbHOW dHEPTHSI
CBSI3U OT MaccoBoro uucia. O0onouedHass MOAEIb siipa.

36. SlnepHble peakiuu. DHEPrHsl peakiyn. Peakn JeeHns 1 CHHTE3a SIep.
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KOMIIETEHIHH
37. PanmoaktuBHbIe psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3JIy4€HUS sIep.
JliinHa cBOOOAHOTO TIpOOeTra O.-4acTHIl.
38. Tpu Buma B-pacnaga. DHepreTUUecKuii ciekTp P-uactuil. Helitpuno.
39. Ocobennoctu y-uznyudenus saep. [[poxoxaeHue y-KBaHTOB Uepe3 BEUIECTBO.
40. Knaccudwukanus 31eMeHTapHbIX yacTull. Jlemronsl. JlenToHHBIH 3apsi.
41.  Anponsl. bapuonnsiit 3apsin. KBapkoBast MoJienb agpoHOB.
OIIK-2.2 — Bribupaer MaTeMaTH4eCKue, Ilpumepnulii nepeuenv npakmuueckux 3a0anuil 014 3auema:
¢busnueckue, (bUBUKO-XUMUYECKHUE, 1 cemecTp
XUMUYECKHE METOABl IS PEelICHUs 1. [IBrxeHne MaTepHalbHOU TOYKU 3a7aHO yYpaBHEHUEM
3ajad IpodeccHonanbHoi | r(t) = (A+Bt*)i+Ctj ,rne A=10 m, B=-5 M/c ? , C=10 m/c. Haiitu a1t MOMEHTa BpeMEHU
JEeSITEIbHOCTH

e WO a0 { [
t=1 c , BBIYHUCIUTH MOJYJb CKOPOCTH , MOJYyJb YCKOPEHUS ,
TAHTEHIMANBHOE YCKOPEHHE o7 , HOPMAIIHOE YCKOPEHHe on

o -1 o
2. Komneco Bpamaercs ¢ yactoroit N=5C"". [lox neficTBueM cuil Tp€HUSI OHO

ocranoBunoch 4epes At=lwun — QOnpemenuts yrmooe yckopenwe ¢ wu umciao N
000pOTOB, KOTOPOE CJIENIaeT KOJIECO 3a 3TO BPeMsl.

3. Bbpycok Maccoif 2 Kr CKOJIB3UT 1O TOPU3OHTAIBHONW MOBEPXHOCTU MOJ
nerctBueM rpys3a maccod 0,5 Kr, NMPUKPEIUIEHHOTO K KOHIYy HEPACTSKUMOW HHTH,
MEePEeKUHYTON uepe3 HenoABWKHBIM Onok. Kosdduuument Ttpenuss Opycka o
nosepxHocTs 0,1. Halitm yckopeHue IBHMKEHHMS Tela M CHUJIy HATSKEHUS HUTH.
Maccamu 6110Kka U HUTH, a TaKXKe TPEHUEM B OJI0Ke MpeHeOpeyb.

4. Onpenenuts MOMEHT MHEPUUMH TOHKOIO OJHOPOAHOIO CTEPKHSA
nmuHHOM 1= 30 cM u maccoit m= 100 T OTHOCHUTENBHO OCH, MEPICHIUKYISIPHOMI
CTEpP)KHIO U TPOXOJAIIel depe3 TOUKY, OTCTOSIIYI0 OT KOHILa cTepxkHs Ha 1/3 ero
JUTUHBI.

5. Hlapuk maccoit m= 100 r yman ¢ BeicoTsl h=2,5 M Ha TOPU30HTAIBEHYIO
IUIUTY, Macca KOTOPOM MHOro Oo0Jjbllle Macchl IIapuKa, U OTCKOYMJ OT HEE BBEPX.
Cuwnras ynap abCOIOTHO YIIPYTHM, ONPEAEIUTh UMITYJIbC P, TOJTyYEHHBIH IITUTOM.

6. BepTrkanbHO pacnonoKeHHbIN OJTHOPOAHBIN CTEpKeHb Macchl M = 1 kr
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v JuiHBL | = 1 M MOXeT BpalaThCsi BOKPYT CBOCTO BEPXHEro KOHIIA. B HIKHUI KOHell
CTEpKHS TONaya, 3acTpsiB, FOPU3OHTAIBHO JeTeBmias myns maccel m = 10 r, B
pe3ynbTaTe 4Yero CTepKeHb OTKJIOHWICA Ha yroi o = 15. Cumras m<<M, naiitu
CKOPOCTb JIETEBILICH MMyJn

1. Onpenenutsb cpeaHee 3HaYCHUE TTOJTHOW KUHETHYECKOM YHEPTUU OJHOM
MOJIEKYJIbI T€Jusl, KUCIOPOoJa U BoAsHOro napa npu temmneparype T=400K.
8. Kakas pabora A coBepiraercsi mpu H30TEPMHUYECKOM PaCIIUPEHUH

BOJIOpOJa Maccoii M=5 r, B3sToro mpu temmeparype T=290 K, eciu oOwvem raza
YBEJTUYMBACTCS B TPH paza?

9. A3OT HarpeBajcsl MpU MOCTOSIHHOM JaBiieHHU. EMy ObuIO cO0OIIEeHO
komdecTBO TemioTel Q = 21 xJ[x. Onpenenuts padoTy A, KOTOPYIO COBEPIIWI IIPU
ATOM Ta3, u u3MeHenue 4U ero BHyTpeHHE SHEepPTUu.

10. Onpenenuth HANPSHKEHHOCTH AIEKTPOCTATHYECKOTO 1ot E B ieHTpe KkBaapara
CO CTOPOHOM a, eciM B TPEX BEPIIMHAX KBaJpaTa HaXOJATCS OJUHAKOBBIE TOUEUHBIE
3apsibl q

11. ToHKast HUTh COTHYTA B IOMYOKPY>KHOCTb U 3apsKEHA TaK, YTO ANEKTPUUECKUI
3apsij paBHOMEPHO pacipejienieH no ee anuHe. KakoB paguyc 3ToH MOIyoKpyKHOCTH,
€CIIi W3BECTHO, YTO B IIEHTPE €€ KPUBH3HBI HampsbkeHHOCTh monst 10 kB/M, a
noteHman 630 B.

12. Ha puc. €1=1,5 B, €2=3,7 B u conporusiieaus R1=10 Om, R2=20 Om u R=5,0
OM. BHyTpeHHue COnpoTUBIEHUS UCTOYHUKOB TpeHeOpexumo Manel. Onpenenute: 1)
3HaYEHWE M HampaBJeHHE TOKa Yepe3 CONMpOoTHBIEHHE R; 2) TEIIOBYH0 MOIIHOCTD,
KOTOPasi BBIJIETSETCSI HA CONPOTUBIIEHNU R.?
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R;

13. KakuMm 10mKHO OBITH CONPOTHBIEHHE R 3IIeKTpHUYECKOW Iemw,
n300pakeHHON Ha pUCYHKE, YTOObI TOK, TEKYILIHH Mo Hemy, Obul paBeH 1=0,5 A, ecin
C=5 Mx®, U=200 B, yactora nepemennoro toka v=100 I'i;?

C R
| I

—® ]
14. Tok [=100A Teder mo TOHKOMY NPOBOJHUKY, M30THYTOMY TakK, Kak

MOKAa3aHO Ha pucyHKe. HaillTh MHAYKIMI0 MarHuTHOTO MoJs B Touke O KOHTYpa, eclu
paanyc u3oruyTou yactu npooguuka R=0,1 M, a cropona kBaapara a=0,2 m

a

15. Karymka cocrout u3 N = 75 BUTKOB ¥ UMeeT conpoTuieHre R=9 Om.
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MarHuTHBIA IOTOK Yepe3 ee MonepeyHoe ceueHrne MenseTcs no 3akony @ =kt , roe k=
1,2 MB6/c. Onpenenute: a) 3.11.C. MHAYKIIMU, BO3HUKAIOIIYIO B ’TOM KOHTYpE; 0) CHiy
MHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPbIM MpOTEYeT MO KOHTYpYy 3a HepBble 9 ¢
WU3MEHEHHUS NOJIS.

IlIpumepnwiii nepeuens npakmuueckux 3a0aHUil 014 IK3IAMEHA.

2 ceMecTp

1. PaccrossHume mexnay IByMs KOI€peHTHBIMH HCTOYHMKamMu cBera (A=0,5 mMkm)
paBHo d=0,1 mM. PacctosiHne mMexay MHTEpPEpEeHIIMOHHBIMH OJ0CAMU Ha SKPaHE B
cpenHeil vactu wHTepdepeHIMOoHHON KapTuHbl paBHO Ax=1,0 cm. Omnpenenuth
paccTosiHuEe OT UCTOYHHUKOB J10 KpaHa

2. Mexny [nByMs — IUIOCKONAPAJUICTBHBIMH  CTEKIIIHHBIMH  IIACTUHKAMHU
MIOJIOKMJIM  OYEHb TOHKYIO IIPOBOJIOYKY, PACIOJIOXKEHHYIO IapajlIeIbHO JIMHUU
CONPUKOCHOBEHUS IUIACTMHOK M HaXOJAILYIOCsA Ha pacctossHuu L=75 mm ot Hee. B
OTPaKEHHOM CBeTE€ C JUIMHOM BOJIHBI A=0,5 MKM Ha BepXHEHl IUIaCTUHKE BHIHBI
nHTeppepeHIMOHHbIe TMoyockl. Omnpenenure AMaMeTp MONEPEYHOIO CEYEHUs
IIPOBOJIOYKH, €CIIM Ha MPOTSKEHUH, @ = 30 MM HacUMTBIBaeTCA m = 16 CBETJIBIX MOJIOC

3. Ha mens mmpunoii a = 0,05 MM naiaeT HOpMaIbHO MOHOXPOMAaTHYECKUN CBET
¢ anuHOM BoyHBI A = 0,6 MKM. OnpefenuTb Yroia ¢ Mexay HepBOHAYaJIbHBIM
HaIpaBJICHUEM IIydka CBETa M HANpaBICHHMEM HAa YETBEPTYI0 TEMHYIO
TUGPAKIUOHHYIO MOJIO0CY

4. JludpakunoHHas pelieTka yCTaHOBJIeHa Ha paccTosHuu 80 cM oT skpaHa. Ha
pelIeTKy NajaeT MOHOXpOMaTHYeCKUi cBeT ¢ JrHOM BosHbI 0,65 MxM. Ha skpane
paccTosiHuE MEXIy MaKCUMyMaMH IIEPBOIO M BTOPOrO MOpsAJIKa paBHO 5,2 CM.
CKoOJBbKO BCEro MakCMMyMOB 00pa3yeT 3Ta IudpakiroHHas pemierka?

5. OmnpenenuTb, BO CKOJBKO pa3 YMEHBIIMTCS HWHTEHCUBHOCTh CBeTa,
MPOLIE/IIET0 Yyepe3 JBa MOJsSpHU3aTopa, PaclooKEHHbIE TaK, YTO YIoJ MEXAy HX
[JIABHBIM IUIOCKOCTSIMH o = 60°, a B KaXXIOM M3 NOJApU3aTOpPOB Tepsiercss 8%
WHTEHCUBHOCTH Ia/Ial0IEr0 Ha HETO CBETa

6. Uepnoe Teno Harpenu ot Temmeparypel 600K mo 2400K. Bo ckombpko pa3
yBeIMUYMIach o0O1Ias TEMIOBasi SHEprus, uanydaeMas teaom? Ha ckonbko n3MeHunach
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JUIMHA BOJIHBI, COOTBETCTBYIOILAsl MAKCUMYMY SHEPTUU U3IYUEHMs U CHEKTPaIbHBIN
COCTaB U3IIy4eHUs?

7. OnpenenuTh HaAUMEHBIINH 3aJICPKUBAIOIINN TOTSHLIUAN, HEOOXOIUMBIN IS
IIPEKpAIEHUs] 3MUCCHMM C TIOBEPXHOCTH (POTOKATONA, €CIM OH OCBELIAETCS
M3JIy4eHHEM C JUTHHOU BOHBI 0,4 MKM, a KpacHas T'paHHIla JJIsi MaTepualia KaTtoaa
pasHa 0,67 MKkM

8. ®oroH c sueprueii 1 MaB paccesiicst Ha CBOOOAHOM IMOKOMBILIEMCS JIEKTPOHE.
HaliTu KMHETHYECKYI0 DHEPIHIO JJIEKTPOHA OTAA4M, €CJIA B PE3yNbTAaTe PacCesHUs
JUIMHA BOJIHBI (JOTOHA U3MEHMIIACh Ha 25%

9. Ilpu nBMKEHUU YACTHIIBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITh OIpeJIesIeHa C

TOYHOCTHIO (ommOKoi) 10 1 cm/c. Haiitu HeompeneneHHOCTh KOOPAMHATHI, €Cln
yacTHUIleH sBisgeTcs: 1) a1ekTpoH, 2) apoounka maccou 0,1t

10. CoOcTtBeHHass (QYHKIHMS, ONUCHIBAMOIIAS COCTOSHUE MHUKPOYACTHIBI B

z//n(x):Csin@x

OECKOHEYHO TJIYOOKOM MOTEHIIMATBHON sIME ITUPUHON [, UMeeT BU I
Hcnonb3ys ycnoBusi HOPMUPOBKH, OTIPEACTUTH MOCTOSIHHYIO C.

11. BbluncauTh paguychl NEPBHIX TPEX OPOUT AIEKTPOHA B aTOME BOAOPOIA

12. Haiitu HanOoONBIIYI0 ¥ HAUMEHBIIYIO JUTHHBI BOJIH cepuu [lamena B criekTpe
n3IydeHus Bojgopoaa. CpaBHUTH TOTYICHHBIC 3HAUCHUS C JTTMHAMH BOJIH BUIHMOTO

U3JIy4CHUS
192
13. TlepBoHauampHas Macca H30TONA HMPHAMS '/ paBHA M = 5 1, mepuox

nonypacnazaa 75 cyrok. Onpenenure, CKOJIbKO Saep pacnagercs 3a 1 CeKyHay B 3TOM
npenapate. CKOJIBKO aTOMOB 3TOro Inpemnapara ocrtaHercs depe3 30 cyTOK M BO
CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD Iperapara 3a 3To Bpems?

14. B ueHTpe COJHIIA MPOTEKAeT TEPMOSAEpPHas peakius CHHTe3a Telus u3
BOJIOPOJIa, B KOTOPOIi M3 YEThIPEX MPOTOHOB obpasyercs supo He* u xBa mosurpoma.
3anumuTe 3Ty peakuuto. Kakue eme yactuisl 00pa3yroTcst B Heil?

15. Kakoe xommuectBo U?° «BbiropaeT» 3a roj B SJIEPHOM peaKrope C
anekTpuyeckol MomHoCThIO | I'BT n k... 38%? Cuurats, uTO pacnajn siaep ypaHa




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

1o JCHUCTBUEM TEIUIOBBIX HEUTPOHOB MPHUBOAUT K OOpPAa30BAHHMIO H30TOIOB
KceHoHa-141, crpoHunsa-92 u Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOM aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OLICHMBAHUS:

[Ipomexyrounas arrectanus To aucnuiimHe «Du3nka» BKIIOYAET TEOPETUUCCKUE
BOTIPOCHI, TIO3BOJISIONIME OIEHUTh YPOBCHb YCBOCHHUS OOYYAIONIMMUCS 3HAHUHN, U TIPAKTUYCCKUE
3aJlaHusl, BBISIBIISIFOIINE CTENICHh COPMUPOBAHHOCTH YMEHHH U BJIAJICHUH, IPOBOTUTCS B (hopMe
3ayera (1 cemecTp) u sK3aMeHa (2 cemectp).

3ayer MpPOBOAMTCA B BUAE COOECEIOBAaHUS IO TEOPETUUYECKUM BOMpOCaM. DK3aMEH IO
JaHHOW JTUCHUILTMHE MPOBOJUTCS B YCTHOM (hOpMe 10 SK3aMEHAIIMOHHBIM OHMJICTaM, KaXIbIi 13
KOTOPBIX BKITFOUAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTHIECKOE 3aaHHeE.

Iloxazamenu u Kpumepuu oyeHuaHUA 3auema:

— Ha OLEHKY «3auTeHo» (3-5 OamioB) — oOyd4aromuiics MOKa3biBaeT C(HOPMHPOBAHHOCTH
KOMITeTCHIMH, HATMYMEe TBEPBIX 3HAHWH NMPOrPaMMHOTO MaTepHana, rpaMOTHOE U JIOTHYECKOE
U3JIOKEHWE MaTepuaia MpHU OTBETE, IOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, YBEPEHHO
UCTIPaBIsieMbIe TIOCJIE JONOIHUTEIBHBIX BOIPOCOB, MPABUIIbHBIC JACHCTBUS IPU JAEMOHCTPALUH
YMEHUI U HAaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 O6amia) — 00yJarouHiics MOKa3bIBAET, YTO PE3YJIbTAT O0yUCHHUS
HE JOCTHTHYT, KOMIIETEHIIMA HE C(HOPMHUPOBAHBI, HE MOXKET NPEIbIBUTH 3HAHHS Ha YpPOBHE
BOCIIPOM3BENICHNSI M OOBSICHEHHS MH(OpMAIMH, JaKe C MOMOIIBI0 HAaBOAALIMX BOIPOCOB, HE
CTIIOCOOEH MPOAEMOHCTPUPOBATH YMEHHS M HABBIKU NIPU PEUICHUH MPOCTEHITNX 3a7ad.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKZAMEHA:

— Ha OIEHKY «OTJHYHO» (5 6ayyioB) — 00yYaromIMiics JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHue
y4yeOHOro MaTepuaia, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — oOyyaromuicss A1eMOHCTPUPYET CpPEeIHUN YPOBEHb
Cc(OPMHPOBAHHOCTH KOMIIETCHIIWI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HEe3HAYUTeNIbHbIE OIMOKH, HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTUYECKUX ONepalusix, nepeHoce
3HaHWI 1 yMEHWI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyIOBJETBOPHUTEJLHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTpUPYET
MIOPOTOBEIM YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJIBHBIX MEpONPHUSITHN
JOMYCKAIOTC OUIMOKM, TPOSIBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
O0yYaroIMICs WCIBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHHS TPU OINEPUPOBAHWUU 3HAHUSIMU U
YMEHUSMH NIPH UX NIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPHUTEJBbHO» (2 Oaiia) — 00yyaronuiicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JOMyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
MOKa3aTh WHTEIJUIEKTYyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYy/10BJIeTBOPUTENbHO» (1 0armt) — o0yJaromuiicss He MOXKET IMOKa3aTh 3HAHUS HA

YPOBHE BOCIIPOU3BECACHHUA U 00BICHEHUS I/IH(i)OpMaHI/II/I, HE MOXKCET MOKAa3aTh HHTCIIJICKTYAJIbHBIC
HAaBLIKW PCIICHUA MMPOCTHIX 3a1a4.



