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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[Toryuenue cTyeHTaMU OCHOBOIOJIATAIOIINX MPEACTaBICHUN 0 (hyH/IaMEHTAIbHOM
CTPOCHHH MaTepHH U (PU3UUECKUX MPUHIUIAX, JIEKAIIUX B OCHOBE COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTUHBI MUPa; GOPMUPOBAHUE Y CTYJACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS; PA3BUTHE HAYYHOT'O MBIIIJICHHUS U pacIllipeHue
HAy4YHO-TEXHHUUYECKOT0 KPyro3opa; OBJaJIcHHe OCHOBHBIMHU (PU3NYECKUMH KaTETOpUSIMU,
MOHATUSIMH U (QyHIaMEHTAIbHBIMU (PU3NYECKUMU 3aKOHAMHU; MOJTYYSHHE MIPEICTABICHHUM O
(GbyHIaMEHTaJIbHBIX KOHIEHIUSIX COBPEMEHHOT0 €CTECTBO3HAHUS KaK pe3yJsibTara
HCTOPUYECKOTO MPOLIecca; OBIAJCHHUE IPUEMaMH U METOJJaMU PelIeHHs] KOHKPETHBIX 3a7a4
U3 pa3ianyuHbIX o0nacTel (PU3UKHU, YMEHHS BBIICIUTH KOHKPETHOE (PU3UYECKOE CO/IepKaHNE B
MPUKJIAIHBIX 3a7a4ax Oyaymel mpodeccuoHanbHOM e TeNbHOCTH; (OPMUPOBAHUE
HABBIKOB MPOBEACHUS (PU3NUECKOT0 IKCIIEPUMEHTA, TTO3BOJISIOIIUX UM BIIOCIEACTBUU
OBJIAJIETh KOMIUJIEKCOM KOMIIeTeHIIUM, penycMoTpeHHbIx @I'OC BO no HanpaBieHUo
noarotoBku 20.03.01 TexnochepHas 6€301macHOCTh

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Hucnunnuna @u3nka BXOIUT B 00513aTENbHYIO YacTh y4eOHOTO TUIaHa
00pa3oBaTeNTbHON MPOTPAMMBI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIIAJCHHS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTHH/ MPAKTUK:

®dusnueckas KapTuHA MUpa

3Hanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC MTPU U3YUCHUH JTAHHOUW TUCIUILTAHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

[ToTeHmanbHbIe OMACHOCTH U YIPO3bl B OKPYKAIOIIEH cpelie

Dkonoruyeckasi 60€30MacHOCTh

be3onacHOCTb KU3HEACATEIBHOCTH

WcTounnku 3arpsi3sHEHHS Cpeibl OOUTaHUs

OO61re BOmpoChl IKOJIOTUH

MarepuanoBeneHue

[TpompliliuieHHAs: CAHUTAPHS

MexaHunka

dusznyeckas XuMus

be3onacHOCTh B Upe3BhIUYAWHBIX CUTYaALUAX

Mertposnorusi, cTaHAapTH3auUs U cepTUUKALKS B TPOMBIIIICHHON M 9KOJOTHYECKON
0e30MacHOCTH

Teopus pucka u karactpod

DKOJIOTHSI TPOMBITIVICHHBIX PETHOHOB

3 Komnerenuun o0y4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHuUs AUCHUILTUHBI (MOy sl)  «Du3uka» 00ydarouuiics 1omKeH
o0yazaTh CIEAYIOIMMU KOMITETEHIIUAMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHXKEHUS KOMIIECTCHIIN U

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHYECKHI aHAIN3 U CUHTE3 MH(pOopMaIu,
IPUMEHSTh CUCTEMHBINH NOIXO/ JJIsl PEHICHHUs TOCTABJICHHBIX 3a]a4

YK-1.1 AHanuzupyer 3aj1auy, BbIIEIsIs ee 0a30BbIe COCTABIISIONIHE,
paccMaTpUBAET U MPEAIAraeT BO3MOKHbIE BAPUAHTHI PEILICHUS
IIOCTaBJIEHHOM 3a/1a4M, OLICHUBAsI UX JOCTOMHCTBA M HEJIOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETHPYET U paHKUPYyeT HHPOpMaIIUIO, TpeOyeMyto
JUTSL PEUICHUST IOCTABJICHHOW 3a[auy; OCYIIECTBIISIET TOUCK




UH(OPMALIMH 110 Pa3IMYHBIM THIIAM 3aIPOCOB

VK-1.3

[Tpu o6paboTke nHbOpMAIMK OTIAUYAET (GaKThl OT MHCHHH,
UHTEPIpETAINH, OIICHOK, JOPMHUPYET COOCTBEHHBIC MHECHUS H
CYXJICHUSI, apT'yMEHTUPYET CBOU BBIBOJIBI H TOUKY 3PEHUS




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mas TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

qHCIIe:

— KOHTaKkTHast pabora — 115,3 akas. yacos:
—aynutopHas — 108 akaj. yacos;

— BHeayauTopHas — 7,3 akaJl. 4acoB;

— camocTosTenbHas pabora — 38,3 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MO/ATOTOBKA K 3K3aMeHy — 62,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast ] o
KOHTakTHas paboTa E =z dopma TeKyIero
= =
5 B aKaJ. yacax 5] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) g y P Koz
g & © | camocrosTenbHOW |  ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 g « . | xommerenuum
O g 5 paboThI MIPOMEKYTOUHOH
Tek mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1. ®u3nueckre OCHOBBI
MEXaHHUKH
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHATUIO;
BBIIIOJIHEHUE
MPaKTHYECKUX
abot (U/I3); IpOBEpKa
1.1 Kunematuka P (M]13); pOBEP
camocrositensHoe | wmHamBHAyanbHeIX | YK-1.1, VK-
HOCTYNATENbHOTO U 3 2 0,5
M3y4eHUe 3a7a4; 1.2, VK-1.3
BPAIATENbHOTO JBHKEHUS N
yaeOHOI 1 cemunap Ne 1;
Hay4YHOM
JUTEPATYpPHI B
TOM 4HCIIe
JIEKTPOHHBIX
pecypcoB.
MIOJrOTOBKA K
nabopaTopHOMY,
) CEeMUHApCKOMY U
HPaKTHIECKOMY
3aHATUIO;
MpoBepKa
BBINIOJTHEHNE
MHIVBHIYaTbHBIX
1.2 lunamuka MPAKTHHACCIIX 3a1a4;
l'I.OCT TIATEeJIBHOTO U 2 2 0,5 pator (M]13); 3amm’a VK-1.1, VK-
M ! CaMOCTOSITEJIbHOE 1.2, VK-1.3
BPAIIATENbHOTO JBHKEHUS 71a00paTOPHBIX
H3y4yeHHe
. padot Ne 4;
yueOHOIt n
o cemuHap Ne 2;
HAY4HOMU
JUTEPaTyphl B
TOM 4HCTIe
3JIEKTPOHHBIX
pecypcoB.
IIOJTOTOBKA K IpOBEpKa
1.3 3aKoHBI COXpaHEHUS B 2 4 1 05 nabopatopHoMy, | uHAuBuayanbHbIX | YK-1.1, VK-
MEXaHHKe ' CEMHHApPCKOMY H 3a1a4; 1.2, VK-1.3
MIPAKTHYECKOMY 3ammTa




3aHATHIO;

BBITIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSTENBHOE .
nabopaTtopHO
n3y4eHUE
. paboTsl Ne 1;
yueOHO U
N cemunap Ne 3;
Hay4IHOH
JUTEPaTypHI B
TOM YHCIIe
ANIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHSATHUIO;
IpoBepKa
BBITIOJTHCHHUE
MHIUBHIYaJIbHBIX
MPAKTHIECKUX Samat:
1.4 Mexannueckne padot (M13); i VK-1.1, VK-
15 1 0,5 3alIUTa
KOJICOAHMS M BOJIHEI CaMOCTOSITENBHOE 1.2, VK-1.3
MBVICHIE 11a00paTOPHBIX
i N padotr Ne 5, 7;
yueOHOM U
N cemuHap Ne 4;
Hay4YHO
JUTEPaTyphl B
TOM YHCIIe
JNIEKTPOHHBIX
pecypcoB.
MOJATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
PAKTHIECKOMY
HpOBEpKa
3aHSTHIO;
HHANBUAYAJIbHBIX
BBITIOJTHEHHE
3aj1ay;
MPAKTHIECKUX oTHeT o
1.5 PensaruBuctckas padot (MA3); VK-1.1, VK-
15 0,5 0,5 BBITIOJIHEHU U
MEXaHHKa CaMOCTOSITEILHOE N 1.2, YK-1.3
BUPTYAITBHOM
U3y4yeHue
GHOM 1 1a00paTOPHBIX
y:a Hoi paboTsr Ne 1;
i cemunap Ne 5;
JATEPaTypHI B
TOM YHCIIe
DJIEKTPOHHBIX
pecypcos.
Hroro no paspeny 10 6,5 2,5
2. Cratuctudeckast GU3HMKa U
TEPMOANHAMHKA
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHHE MHIVBHIYaTbHBIX
2.1 MonekynspHo- MPAKTHIECKUX 3ajad;
YK-1.1, VK-
KHHETHYECKask TEOpUs 4 1 0,1 pa6ot (M3); 3ammra 12 VK-1.3
U/ICATBHBIX T'a30B CaMOCTOSITEIIbHOE nabopaTtopHoi - '
H3yuYCHHE paboter Ne 11;
yueOHOM U cemuHap Ne 6;
Hay4HOU
JIUTEPaTyphI B
TOM YHCJIe

SJICKTPOHHBIX




pecypcosB.

2.2 OCHOBBI
TEPMOJINHAMUKH

0,1

MOJTOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IIPaKTHYECKOMY

3aHATHIO;
BBITIONTHEHUE
MPaKTHYECKHX
pabot (M13);
CaMOCTOSITEbHOE
u3ydyeHue
y4eOHOI
Hay4HOU
JNUTEPATypPHl B
TOM 9HCIIe
IEKTPOHHBIX
pecypcoB.

IIpOBEpKa
WHUBUAYaTbHBIX
3amad;
3amuTa
nabopatopHoOn
paboter Ne 14;
cemuHap Ne 7;

VYK-1.1, VK-
1.2, YK-1.3

2.3 DnemeHTH! puzuueckoit
KUHETUKH

0,5

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSITETIbHOE
HU3y4YeHUe
yueOHOil u
Hay4HOU
JUTEPATYypPHI B
TOM YHCTIe
DJIEKTPOHHBIX

pecypcos.

HpoBepKa
HHIUBUTYaJIbHBIX
3a/1a4;

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

10

0,7

3. DIEKTPUUIECTBO U MarHETH3M

3.1 DnexTpocraTndyeckoe
ToJIe B BaKyyMe U B
BEILIECTBE

0,25

MOJrOTOBKA K
nabopaTopHOMY,
CEMHMHApCKOMY U
MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHCHHE
MPaKTHYECKUX
pabor (M3);
CaMOCTOSITENIbHOE
U3y4yeHHe
yaeOHOI 1
Hay4HOU
JIUTEPATYPHI B
TOM YHCIIe
JJIEKTPOHHBIX
pecypcoB.

IpoBepKa
WHIUBUAYaJTbHBIX
3a/1ay;
3amuTa
71a00paTOpHOI
paboter Ne 21;
cemunap Ne §;

VK-1.1, VK-
1.2, VK-1.3

3.2 ITocTosITHHBIH
INEKTPUUECKUIN TOK

0,2

IOJTOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IIPaKTUYECKOMY
3aHATHIO;
BBITIONTHEHUE
MPaKTHYECKHUX
pabdot (M/13);
CaMOCTOSATENLHO

poBepKa
WHIUBUAYaJIbHBIX
3ajad;
3aIuTa
nabopaTtopHoOn
pabotbr Ne 24;
cemunap Ne 9;

YK-1.1, VK-
1.2, YK-1.3




€ H3y4eHue
yueOHOM U
HayJHOU
JIATEPATypHI B
TOM YHCJIe
ANIEKTPOHHBIX

pecypcoB.

3.3 MarHuToCTaTHYECKOE
ToJie B BaKyyMe U B
BEIIECTBE

0,5

HOJTOTOBKA K
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHSTHIO;
BBIIIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSTENBHOE
U3y4eHHE
y4eOHOi u
HayqIHOU
JIATEPaTypHI B
TOM YHCIIe
ANIEKTPOHHBIX

pecypcoB.

MpoBepKa
MHIUBHIYaIbHBIX
3amad;
cemunap Ne 10;

VK-1.1, YK-
1.2, VK-1.3

3.4 DnexTpoMarHuTHas
WHITYKIIHS.
ONeKTpOMarHuTHbIE
koneOanwus. [lepeMeHHBIH
3EKTPUIECKUI TOK

0,1

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
padot (M3);
CaMOCTOSITENBEHOE
U3y4YCHHE
y4eOHOi u
Hay4YHOU
JATEPaTypHI B
TOM YHCIIe
JNIEKTPOHHBIX

pecypcoB.

MpoBepKa
WUHUBUAYaTbHBIX
3az1ad;
3aIUTa
1a00paTOPHBIX
pabot Ne 27, 28;
cemunap Ne 11;

YK-1.1, YK-
1.2, VK-1.3

3.5 DneKTpOMarHuTHbIE
KOJICOAHUS U BOJIHBI

0,2

HO/rOTOBKA
HPaKTHYECKOMY
3aHATHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
pabot (M13);
CaMOCTOSTENEHOE
U3yUYCHHE
yueOHOI U
Hay4HOU
JINTEPaTypHI B
TOM YHCIIe
JNEKTPOHHBIX

pecypcoB.

MpoBepKa
HUHIUBUIYATbHBIX
3a71ad4;

VK-1.1, YK-
1.2, YK-1.3

Wroro no pazneny

12

1,25

Hroro 3a cemectp

36

18

18

52

OK3aMCH

4. OnTuka

4.1 BonHoBasi onTuka
(uaTepdepeHys,
JTUQPaKIHsL, TOISPU3ALINS)

3,5

0,75

MOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IPaKTUIECKOMY

3aHATHIO;

BBITIOJTHEHNE

IpOBEpKa
WHJIMBHYaJIbHBIX
3ajad;
3aIuTa
11ab0paTOPHBIX
pabot Ne 32, 34,

VK-1.1, YK-
1.2, VK-1.3




MPAKTHIECKUX
pabot (MA3);
CaMOCTOATEIbHOE
n3yvdeHue
yueOHOM U
HayJHOU
JUTEPaTyphl B
TOM YHCTIe
JNEKTPOHHBIX
pecypcoB.

35;
cemunap Ne 12;

IOATOTOBKA K

1a60paTOpHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
MpoBepKa
BBITIOJTHEHNE
WHUBUAYaTbHBIX
MPAKTHIECKUX Samat:
pabdor (MA3); i VK-1.1, VK-
4.2 KBaHTOBasi ONITHKA 12 3aIuTa
CaMOCTOSITEIbHOE . 1.2, YK-1.3
nabopaTopHO
U3ydeHHe
GHOM 1 pabotet Ne 36;
i o cemuHap Ne 12;
Hay4IHOH
JUTEPATypPHI B
TOM YHCTIe
INMEKTPOHHBIX
pecypcos.
HWroro no pazaeny 35 12,75
5. ®usnka aToma
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
NPaKTUIECKOMY
3aHSTHIO;
poBeEpKa
BBITIOJTHEHHE
UHANBUAYAJIbHBIX
MPAKTHIECKUX samat:
padot (MA3); > VK-1.1, VK-
5.1 ®usuka atoma 8 3almTa
CaMOCTOSITEIbHOE 1.2, YK-1.3
. 1a00paTOPHBIX
ey6H0171 u pabot Ne 41, 42;
i N cemuHap Ne 13;
Hay4IHOH
JIUTEPATYypPhI B
TOM YHCTIe
JNEKTPOHHBIX
pecypcos.
Hroro no pasaeny 8
6. ®u3nka TBEPIOTO TENA.
DneMeHTHI KBaHTOBOH (QH3UKH
IIOArOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHHE MpoBepKa
MPAKTHIECKUX WHIUBHUAYaTbHBIX
6.1 ®usmka TBEpOrO TENA. padot (MA3); 3a1a4; VK-1.1. VK
DJIeMEHTHI KBAHTOBOM 8,1 | camocrosTensHOE 3aIUTa 12 y}Z 13
(uzuku U3yuCHHE nabopaTtopHoi - '
yueOHOI U pabotel Ne 44;
Hay4YHOU cemunap Ne 14;
JIUTEPATyphI B
TOM YHCTIe

OJICKTPOHHBIX




Pecypcos.

Htoro o paszaeny 5 4 8,1
7. ®u3KKa sapa U IEMEHTAPHBIX
YaCTHUI|
MOJITOTOBKA K
CEMHHApCKOMY H
MPaKTUYECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MIPAKTUYECKUX -
padot (MA3); POBEp
7.1 ®u3suka sapa u naauBuayanenbix | YK-1.1, VK-
5 6 5 CaMOCTOSITENEHOE
3JIEMEHTAPHBIX YaCTHUIL 3aj1a4; 1.2, VK-1.3
H3yuYeHHe
N cemuHap Ne 15;
yueOHOil u
HaY4YHOU
JUTEPATyPHI B
TOM YHCIIe
JIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 5 6 5
Hroro 3a cemectp 18 18 33,1 DK3aMeH
Hroro no gucuuruinae 54 36 18 38,3 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMuHBIX BUIOB yueOHOM paboThl Hanbonee 3 PeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTUH, UHTEPAKTHBHbIE TEXHOJIOTUH, NH(POPMALIMOHHO-KOMMYHHUKAIIMOHHbIE
00pa30BaTeNbHBIC TEXHOIOTHH.

Tpaauunonnsie 00pa3oBaTebHbIE TEXHOJIOTHH OPUEHTUPYIOTCS HA OPraHU3aIHIO
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YUeOHas e TeIbHOCTh CTYICHTa HOCUT B TAKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MoCIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTMCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE TIPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — 6ecea mpenoiaBaressi U CTYIEHTOB, 00CYXKIEHUE 3apaHee
MOATOTOBJICHHBIX COOOIICHU MO KaKIOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHAYeMOi 0053aTeIbHON U TOTOTHUTEIFHOM JTUTEPATYPHI.

[TpakTHyeckoe 3aHsATHE, MOCBALICHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaTIbHBIX O0OBHEKTOB.

HHTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbHOTO Mpoliecca, KoTopas
MpeJIoiaraeT akTUBHOE M HETMHEIHOE B3aUMO/CHCTBHE BCEX YUACTHUKOB, JOCTH)KEHHE HA
9TOM OCHOBE JINYHOCTHO 3HAUMMOTO JJIsl HUX 00pa3oBaTenbHOro pesynabTrara. Hapsny co
CMEeLUANTU3UPOBAHHBIMU TEXHOJIOTUAMHU TAKOT'O POJia MPUHIIMIT HHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
HHTepakTUBHOCTH MO/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHHUS B XO/I€
00pa3oBaTeNbHOI0 Ipoliecca U, Kak CleACTBHE, (OpMUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbI.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’KEHHE MaTepHalia ¢ 3apaHee
3aIlJIaHUPOBAaHHBIMU OIIMOKaMM), IeKIusA-0ecen1a, JeKIUI-TUCKYCCHsl.

CeMmuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0o-TM00 CIIOPHOTo BOMpPOCa,
poOJIeMBl, BHISIBIIEHHE MHEHUI B IpyIiie (MeXIpyHIoBOi 1uaor, TUCKyCcCUst Kak Crop-
JTAAJIor).

HNHdpopManinoHHO-KOMMYHHKALMOHHBIE 00pa30BaTebHbIE TEXHOJIOTUU —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLECCca, OCHOBAHHAS HA TPUMEHEHUN
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX
TE€XHOJIOTHM:

Jlexusi-BU3yanu3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXK/IAETCS IPE3eHTaIlen
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpaUIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTrueckoe 3ansATHE B GOopMe MPE3EHTALNUN — IPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM HJIM UCCIIE0BATEIbCKOM 1EATEIbHOCTH C UCIIOJIb30BAHUEM
CHeIHaTM3UPOBAHHBIX TPOTPAMMHBIX CPe/l.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOoANYecKOE U HHPOPMAIIMOHHOE 00eciedeHHe T CIUTIMHbI

a) OcHoBHas JIMTepaTypa:

1. Casennes, U. B. Kypc ¢usuku : yaedHoe mocobue a1 By30B : B 3 Tomax / 1. B.
CagenbeB. — 8- uzj., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Tom 1 : MexaHuka.
Monexynsapaas puszuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nara obpamienus:14.04.2025). — Pexum gocrtymna:
JUIsL aBTOPH3. MOJIb30BATEIICH.

2. Cagenbes, U. B. Kypc ob6ueit ¢pusnxu : yuebnoe nocodue : B 3 romax / . B.
CagenbeB. — 15-e uzn., crep. — Cankrt-IlerepOypr : Jlans, [0. 1.]. — Tom 2 :
DnexTpuuecTBO U MaruetusM. Bonnsl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-
3989-8. — Tekcr : anekTpoHHbIH // JlaHb : 351eKTpOHHO-O0MOMMOTeUHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nara obpamienus: 14.04.2025). — Pexxum moctymna:
JUIsL aBTOPHU3. M0JIb30BATEIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebroe nocodwue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlanb, [6. r.]. — Tom 3 : KBantoBas ontuka. AToOMHas
¢uznka. duznka TBepA0ro Tena. PU3nMKa aTOMHOTO sI/Ipa U dJeMeHTapHbIxX yactui — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — Tekcr : a5eKTpoHHBIH // JIaHb : 2IEeKTPOHHO-
oubnmoreunas cucrema. — URL.: https://reader.lanbook.com/book/117716 (nata
obOpamienusi: 14.04.2025). — Pexum goctyna: i aBTOPHU3. MOJIb30BaTENEH.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Jemumauenko, B. Y. ®usuka : yuebnuk / B.U. demuguenxo, U.B. Jlemunuenko. —
6-e u3n., mepepad. u gor. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. Marepuaibl
[DnexTponHsIii pecypc]. — (Briciiee oopa3zoBanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Texkcr : anexkrponHsIit. - URL: https://znanium.ru/read?id=372962 (nara obpamieHus:
29.04.2024). — Pexxum 10CTyMa: 1O TIOAIHUCKE.

2. ®usuka B Tabmuax u popmynax : yaeoHoe nocobue / T. . Tpodpumosna. - 3-¢
u3 ., uchp. - M. : Academia, 2006. - 447 c. : ., cxemsl, Ta0II. - (Boiciiee mpod.
oOpazoBanme). - TEKCT : HEMOCPEICTBEHHBIH.

B) MeToauuyecKkue yKazaHus:

1. Mexanuka. MonekynspHas ¢pu3nka U TEpMOAMHAMHUKA : TAOOPATOPHBII
npaktuky™m / E. H. Acranos, 3. H. botnesa, JI. C. JlomxenkoBa u ap. ; MI'TV. -
Maruurtoropck : MI'TVY, 2016. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 37eKTPOHHBIA.

2. llenmn mOCTOSTHHOTO TOKA: TMIPAKTUKYM M0 (U3HUKE : yaeOHOe ocodue [is By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marautoropckuii roc. TexHudeckuii yH-T um. ['. 1.
Hocoga. - Marautoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5
-9967-2300-3. - TekcT : 2JIeKTPOHHBIH.

3. Casuenko 0. U. [lepemennslit TOk : 1abopatopHslid npaktukym / 10. U.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenena ; FO. 1. CaBuenko, O. H.
BoctpoknyroBa, H. U.Mumenesa ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 a5ekTpoH.



ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -

TekeT : ANEeKTPOHHBIN.

4. ®dusnKa TBEpJOro Tea, aTOMa U aTOMHOTO sijipa : yueOHoe mocodue [11st By30B] /
C. A. byrakos, JI. M. Joarymun, M. A. JIucosckas, B. B. MaBpunckuii ; Marautoropckuit
roc. rexuudeckuil yH-1T uM. I'. 1I. HocoBa. - Maruutoropck : MI'TY um. I'. K. HocoBa, 2019.
- 1 CD-ROM. - 3arx. ¢ tutyn. skpana. - Coxepixk.: Jlaboparopusie padotsr. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -

TekeT : ANEeKTPOHHBIN.

5. Kouxkun 0. I1. Co6opuuk 3agau no ¢pusuke : npaktukyM / FO. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-
1162-8. - TekcT : MEeKTPOHHBIH.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMmMHoe obecneyenue

HaumenoBanue o
10 Ne norosopa CpoKk JeiicTBuUS JIMIICH3UH

MS Office 2007

Professional Ne 135 ot 17.09.2007 06eccpodHo
7Zip cB0OoaHO pactpocTpansemoe [10 6eccpouHO
Adobe Reader cB00OIHO pacnpocTpansemoe [10 0eccpovHO
FAR Manager cB00OIHO pacnpocTpansemoe 10 6eccpouHo
MS Office 2003

Professional Ne 135 ot 17.09.2007 0eccpodHo
bpaysep Yandex |cBoGogHO pacnpoctpansemoe I[1O 6eccpouHo
Eﬁg;)e(p Mozilla cB00OIHO pacnipocTpansemoe [10 06eccpovHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBIC CIPABOYHbIC CHCTEMBbI

Hazsanwne kypca

Cchuika

OnekTpoHHas 6a3a nepuoarUYecKux u3nanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

(PUHL)

HanmonansHas MHGOpMaMOHHO-aHATUTHYECKAST
cucreMa — Poccniicknii HHIEKC HAyYHOTO [IUTUPOBAHUS

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

9 MaTtepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:




Tun n Ha3Banue ayauropuu OcHalleHUE ayIuTOPUH

Y4eOHble ayAUTOPUH [T IPOBEICHUS 3aHATUH JIekKunoHHoro tuna (Ne388, 394)
MynbTUMEANIHBIE CPEACTBA XPAHEHUS, IEpeJadun | MPeICTaBICHIs HH(OPMAIIHH.

Y4eOHast ayuTopus AJis TPOBEICHUS 1Ta0opaTopHBIX padoT: JlabopaTopus «
MexaHUKH, MOJIEKYISIpHOH pusuku u TepmoguHaMukmn» (Nel75) JlaGoparopHbie
YCTaHOBKH, U3MEPUTEIIbHBIEC TIPUOOPHI ISl TPOBEACHUS JIAOOPATOPHBIX paboT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®u3nyecKkuil MasiTHUK.

4. locka l'anpTOHA.

5. JJaboparopHasi ycTaHOBKa JUIsl HCCIICAOBAHUS paclpeieieHus] TEPMOIJIEKTPOHOB 110
MOJTYJIIO KX CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEACIICHUs TIoKa3aTellel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3pACTaHUS SHTPOIIHNH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIIUBAHMS IAPOB.

8.JJaboparopHast ycTaHOBKa JUIsSI TPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIINHU B
IIpoLecce TEMI000MEHa.

9.YcranoBka nmabopaTopHas Uil H3yYSHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MO-C3-M"

10. YcranoBka nmabopaTopHast JIJIsl UCCIIEIOBaHUsI TEINIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nmabopaTopHasi 1715l ONpeIeJICHUsI YHUBEPCAIBHOM ra30BOM
nocrosinHoi "M®-OI'TI-M".

12.Crenp nabopaTopHbIil ra30BbIE MPOLIECCHI.

13. MepuTtenbHbIil HHCTPYMEHT.

VYyeOHas aynuTopus AJid IpOBEAeHUS J1abopaTopHbIX padot: JlabopaTopus
«QnextpudectBa 1 onTUKW» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTEIbHbIE
puOOPHI AJIs IPOBEJICHUS 1a00OPaTOPHBIX padoT:

1.JIaGopaTopHasi yCTaHOBKa JJIs1 HCCIIEIOBAHUS HJIEKTPOCTATUUYECKOTO MOJIS C
MIOMOIIBIO OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

3. YcraHoBka gabopaTopHasi s ONpeesieH!s] UHAYKTUBHOCTH COJIEHOU A U
MarHUTHON MPOHULIAEMOCTH.

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHs pe30HaHCa HaNPsHKEHUH U OnpeieeHus
MHAYKTUBHOCTH

5. JJaboparopHast ycTaHOBKa JUIsl U3YYEHUS JUTMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJaboparopHas ycTaHOBKa JUIsl OpeIeTIeHNs pauyca KpUBU3HBI JIUH3BI U JUTUHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJien; HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIPE/IEICHUsI KOHLIEHTPAILlKM PACTBOPOB caxapa U
MOCTOSIHHOM BpalleHwus.

8. IcTOYHHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Mara3un emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun unnykruBaocted Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.

13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. Ionspumerp CM.

17.MepuTenbHbI HHCTPYMEHT.

VYuebHas ayautopus AJs MPOBEACHUs 1abopaTopHBIX padot: Jlaboparopust «AToma, TBEpIOTO
Tena, sapa» (Nel77) JlabopaTopHble yCTaHOBKH, U3MEPUTENIbHbIE TPUOOPHI TS



TBepaoro Teina, sapay (Nel77) JlabopaTopHble yCTaHOBKH, U3MEPUTEIbHBIE PUOOPHI IS
IIPOBEJICHUS J1AOOPATOPHBIX paboT:

1.JIaGoparopnas ycranoBka mis "M3ydenus BHemHero gpororddexra'.

2. YcTaHOBKa /7151 U3yUEHHUS CIIEKTpa aToMa BOJOPO/ia U OIpeIeJICHHsI IIOCTOSHHOM
PunGepra.

3. YcranoBka nabopatopHast JUisl Onpe/ielieHHs IOTeHIIMala Bo30YKIeHus ra3a.

. YcTaHoBKa JUIs onpeielieHusl UTMHbBI Ipo0bera YacTHIl B BO3AyXe.
. U3mepur.ckopoctu cuera YUM2-2.

. Monoxpomatopst MYM-1.

. Mynstumetpst APPA 205, 207.

. Ocmmnorpad nyxkananbnbiii GOS-620 FG.

. MepurebHbIi HHCTPYMEHT.

VY4eOHble ayAUTOPUH I TPOBEICHUS MPAKTUYECKUX 3aHATHH, TPYNIOBLIX U
WHAMBUAYaAIbHBIX KOHCYJIBTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTecTalluu
(Ne185, 198, 181, 183) UuTepakTrBHAas 10CKa, POCKTOD;

MynbTUMEIMIHBIA TPOEKTOP,IKPAH.

VY4eOHble ayAUTOPUH IS BBIIIOJHEHUS] KypCOBOI'O IPOEKTUPOBAHMSL, TIOMEILIEHUS JJIs1
camocTosiTenbHON paboThL. (Nel82) I[lepcoHambHbBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, ¢ BbIxo10M B IHTEpHET U € IOCTYIOM B JICKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTeNbHYIO0 Cpelly YHUBEPCUTETA.

[Tomemnienue s XpaHeHHs U TPOPUIAKTUIECKOTO 00CTyKUBaHUSI y4eOHOTO
ob6opynoBanus (Nel79a, 191) Crennaxu, ceiidpl 11t XpaHeHHs yueOHOro 000pyA0BaHUS.
WHCTpyMEHTBI AJ11 pEMOHTa 000py10BaHUSI.

O 00 3O\ »n B~



Hpuioxenne 1

6 YueOHO-MeTOo N1YeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouxcst
[To nucuummne «@u3nka» NpeaycCMOTpEeHa ayAUTOPHAs U BHEAYAUTOPHAS CaMOCTOSITEeNbHAsA paboTa 00yJaromMXCsl.

AyIuTOpHAs CaMOCTOSATENbHAS pad0oTa CTYJCHTOB MPEATOJIAraeT pelieHue KOHTPOJIBHBIX 33/1a4 HA MPAKTHUECKUX 3aHATHIX.

IIpumepHbIe ayIuTOPHBbIE KOHTPOJIbHBbIE padoTsl (AKP):
AKP Nel «Mexanunka. MoJiekyasipaas ¢pusnka. Tepmogunamuka»

- > - —

1. Pagnyc-BeKTOp 4acTHUIIBI U3MEHSETCA 10 3aKOHY: I = 5t%0 + j + 2tk .

Omnpenenutb: 1) ypaBHEHHE TPACKTOPHH YACTHIIBI; 2) CKOPOCTh U YCKOPEHUE YaCTHUIIbI B
MOMeHT BpeMeHH 1p=1 c; 3) kacaTenbHOE U HOPMAaJIbHOE YCKOPEHUE TOUKHU B 3TOT K€ MOMEHT
BPEMEHU.

2. O1MH MOJIb UACAIBHOTO OHOATOMHOTO Ta3a COBEPIIAET MPOIIECC
1-2-3. Tp=100K. Ha ygactke 2-3 K ra3y HOJBOIST KOJTUIESCTBO 3 2

3T H-------
termwnotel Qo3 = 2,5 k/[oc. Halimute oTHOIIEHHE pabOTHI A1-2-3, ;

COBCpI.HElGMOfI ra3oM B XOJ€ IMponecca, K KOJINICCTBY TCIIJIOTHI Q1_2_3, LI

HOFJ'IOH_[éHHOMy ra3om. 0 P

3. Ha 6apaban paguycoM R = 15 cM HamoTaHO HUTh. K KOHIly HUTH IPUBS3aH Ipy3 Maccoi M =
800 r, KOoTOpBIil onyckaeTcs ¢ yckopenuem a = 1,5 m/c?, Omnpenenure MOMEHT UHEPLIUU
OapabaHa.

4. Crepxxenb nnuHOM 1,5 M 1 maccolt 10 KT MOXKET BpalaTbCsi BOKPYT HEMOABUKHOM OCH,
MIPOXOASAIIEH Yepe3 BEpXHUIN KOHEIl CTepKHS. B cepennny cTepkHs yaapser myias maccoi 10 T,
JeTdias B rOpu30HTAIbHOM HalpaBJIeHUuH co ckopocThio 500 mM/c u 3acTpeBaet B crepkHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEPKEHb Iocia yaapa’?

5. Onpenenure, Ipu Kakoi TeMIEpaType ra3a, COCTOAIIETO U3 CMECH a30Ta M KUCIOPO/Ia,
HauboJIee BEPOSITHBIE CKOPOCTH MOJIEKYIT a30Ta M KUCJIOpoAa OyayT OTINYAThCs IPYT OT Apyra
Ha Av = 30 m/c?




AKP Ne2 «Juekrpocraruka. IlocTossHHbI TOK. MarHuTHOE 10JIe»

1. B Tpex BepmmHax kBajpaTta co CTopoHor a=40 cM HaXoJATCsl OJIMHAKOBBIC
MOJIOKUTENBHBIE 3apsiibl 110 6,4 HKi kakabiid. HallTu Hanps>KeHHOCTh M TOTEHIIA AT
AIIEKTPUYECKOTO T0JISI B UETBEPTOM BepiInHEe. PaccunTaTh pa3HOCTh OTEHIIMAIOB MEKTY
IIEHTPOM KBaJipaTa M Y€TBEPTOMN BEPIIUHOM.

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

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) crIbl TOKA BO
BCEX y4acTKax Leny; 2) TeIJIOBYI0 MOIIHOCTb, KOTOpast 303
BBIJICJISIETCS] HA CONPOTHUBJICHUU R3. Ry €212

3

3 Konnencarop ¢ eMkocTbio 4 MKD 3apsAuian OT UCTOYHUKA TOKA ¢ HarpsbkeHueM 36 B u
NPUCOETUHUIN B TOUKax A U B ¢ 6arapeeil He3apsyKeHHBIX KOHJIEHCATOPOB, H300paykeHHOM
Ha pucyHke K 3agaude 15.3. I[Ipuuem C1=3Mmk®D, Co=5 MxD, C3=24 Mx®. Haiitu 3apsz,
KOTOpBIH 1ociie 3Toro 0yaeT uMeth konaencarop Cs, 1 ©3MeHEeHHe 0011el SHEPTHH BCEX
YeThIPEX KOHAEHCATOPOB.

4. Kpyrosoii BUuTok paguycom R=15,0 cM pacrosioxkeH OTHOCUTEIbHO OECKOHEYHO IJTMHHOTO
MPOBO/IA TaK, YTO €ro MJIOCKOCTh MapajieabHa npoBoAy. [leprnennukynsp, BOCCTaHOBIEHHBII
Ha MIPOBO/JI U3 LIEHTPA BUTKA, SIBJISIETCS HOPMAJIBIO K TJIOCKOCTH BUTKA. CHila TOKa B IPOBOJIE
11=5A, cuna Toka B BuTKe TOKH |,=1A. PaccTosiHIe OT IeHTpa BUTKa /10 ipoBoaa d=20 cM.
Onpenenrure MarHUTHYIO UHIYKIUIO B LICHTPE BUTKA.

5. Ha paccrostHuu a = 1 M OT JUIMHHOTO IPSIMOTo MpoBoja ¢ TokoM | = 1kA HaxonuTcs
KOJIBIIO paguycoM I = 1 cM. KoJibI10 pacmnosioxkeHo Tak, YTO MarHUTHBIN MOTOK,
MIPOHU3BIBAIOIINN ero, MakcuMaseH. OnpenenuTe, KakKon 3aps/l IPOTEUET MO KOJIBITY TIPH
BBIKJIFOUEHHH TOKa B mpoBoje. CompoTtusienne koibiia R = 10 Owm.

AKP Ne 3 «BoJiHOBasi OITHKA»




1. IImocKOBBINyKIIast CTEKJISIHHAS JIMH3A C PaJInyCOM KPUBU3HBI ChepruiecKoil moBepxHocTH R
= 12,5 cM mpukarta K CTeKJISSHHOM ITUIacTUHKE. J[MaMeTp HEKOTOPOro TEMHOTO KOJIbIIa
HeroToHa B oTpakeHHoM cBete d; = 1,0 MM, AHaMeTp jKe TEMHOTO KOJIbIA, IIOPSAKOBBIN
HOMEp KOToporo Ha 5 equnui 6onbiie, d; = 1,5 Mm. OnpeieuTh JUIMHY BOJIHBI CBETA A.

2. Ha mudpakivOHHYIO peIIeTKy MaJaeT HOPMaIbHO ITy4OK CBETa OT Pa3psIHON TpyOKH,
HATOJHEHHOW BOIOpoIoM. YeMy 0JKHA OBITh paBHA MTOCTOSIHHASL PELIETKH, YTOOBI B
HanpaslieHuy ¢ = 41° coBnafany ABe IMHUK: A = 6563 A (MakcUMyM TpeThero HopsaKa) 1
L2 =4102 A (MakcuMyM YeTBepTOro nopsaKa)?

3. [epBbIii ONSAPU3ATOP YCTAHOBIICH TAK, YTO €r0 IJIOCKOCTh MPOMYCKAHUS BEpPTUKAIbHA,
BTOPOM MOJSPU3ATOP PA3BEPHYT MO OTHOIICHHUIO K IIEPBOMY Ha Yol 20°. Bo ckoiIBKO pas
W3MEHUT WHTEHCHUBHOCTH €CTECTBEHHOTO CBeTa Takas cucrema? [lon kakum yriom K
BEPTHKAJIE HYKHO YCTAHOBHUTH TPETUI MOJIIPU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CUCTEMY HE
npomien?

AKP Ne 4 «KBantoBasg Mexanuka. KBaHTOBass MeXaHUKa»

1. Yepnoe Teno Harpenu oT Temnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBeIHuuiIach
o011as TensoBas YHeprus, u3nydaemas tesiom? Ha ckoabpko W3MEHMIIach JUTMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUH U3JIY4ECHHS U CIIEKTPAJIBHBIN COCTAaB U3JIy4eHUsA?

2. ®otoH c sHepruei 1 MaB paccesicst Ha cBOOOJHOM MTOKOMBILIEMCS AIeKTpoHe. Halitu yron
paccestHusl JOTOHA U KUHETUYECKYIO SHEPTHUIO AJIEKTPOHA OTAAUYH, €CJIU B pe3ysbTare
paccesiHusI ITTMHA BOJTHBI (DOTOHA M3MEeHMIIach Ha 25%.

3. Ilpu noouepeHOM OCBEIIEHUH TOBEPXHOCTU HEKOTOPOI'O METAJIJIa CBETOM C JUTMHAMMU
BoJiH 0,35MKM 1 0,54 MKM 0OHApYX HITH, YTO COOTBETCTBYIOLINE MAKCUMYMBI CKOPOCTH
(OTO3TIEKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. HaiiTu paboTy BbIX0/1a SJIEKTPOHOB C
MIOBEPXHOCTHU ATOr0 METAJLJIA.

4. TIy4oK mapanaeTbHO ABIKYIIHXCS IEKTPOHOB, MMErolnX ckopoctr 10° M/c, mamaer
HOpPMaJIbHO Ha Auadparmy ¢ JUIMHHOM 1esblo mupuHoi 1 Mkm. Ha skpane 3a mienbro Ha
paccrosHuu 0,5M oOpasyercs qudpakinoHHas kapTuHa. OnpenenuTs JMHEHHOE PacCTOSHUE




MEXTy AU(PPaKINOHHBIMA MHHUMYMaMH TIEPBOTO MOPSIKA.

AKP Ne § «®@u3zuka aroma u siaApa»

5. Bo ckosbko pa3 aeOpoilieBcKas JUIMHa BOJHbI YACTUIIbI MEHbIIIE HEONPeAeIeHHOCTH AX ee
KOOPJMHATBI, KOTOpPasi COOTBETCTBYET OTHOCUTEIBHOW HEONPENEIEHHOCTH uMIyJibea B 1% ?

6. DIJIEKTPOH HAXOIUTCA B 0ECKOHEUHO TITyOOKOW MOTEHIIMAIBHOM siMe HMpruHOH €. B Kakux
Toukax B uHTepBajie () <x < { IUIOTHOCTb BEPOSATHOCTH  HAXO0KJIEHUS 3JIEKTPOHA HA MIEPBOM
Y BTOPOM SHEPreTUYEeCKUX YPOBHIX OAMHAKOBA? BBHIYMCINTD INIOTHOCTh BEPOSTHOCTH IS
3THX TOYEK. Perenne nosicHUTh rpaduyecKy.

1. BeIuucanTh UHIAYKIIMIO MATHUTHOTO TIOJISL B IICHTPE aToMa
BOJIOpPO/1a, 00Pa30BAHHOTO BpAIllEHUEM AJIEKTPOHA T10 TIEPBOU
O0pOBCKOI OpOUTE (CUNTAThH BPALIAIOIIUIICS FIEKTPOH KPYTOBBIM
MOCTOSIHHBIM TOKOM).

19} + 19}
2. INokosimuiics moH He™ ncnyctuit GoToH, COOTBETCTBYIOLIHMA
roJIOBHOM JInHUM cepun Jlaiimana. Halitu sHEpruto, UMIysibsC U
Maccy 3Toro (oToHa.

2

3. Tpemapar *°U maccel M = 1 T w3myaaer 1,24-10% a — gacum B

CCKYHAY. Haiinure nepuon 1nojrypaciaja 3Toro mperapara, €ro
HaYaJIbHYKO aKTUBHOCTB U dKTUBHOCTD UCPE3 lMpI[ JICT.

4. SInpa nutus-7 6oMOapaupyrOTCs IpoToHaMu. B pe3ynbrate
IIPOTEKaHUs AAEPHOMN peakuu o0pa3yroTcs JBE OJIMHAKOBBIX
yactuipl. Halitn nMmynscel otux yactun. [lox kakum yriom
OoHU pazneraroTcs? CunuTath, 4YTO AIPO-MHUIIICHb HETIOJBUXKHO, a
SHEPTHUsl HAJIETAIOIIETO MPOTOHA paBHA 2,6 M»1B

BHeayIlI/ITOPHaﬂ caMoCTOodATEC/IbHAsA paﬁoTa 06yqafoumxc;1 OCYHICCTBIIACTCA B BUAC U3YUCHUS JIMTCPATYPBI IO COOTBECTCTBYIOIEMY pa3ZCily € HpOpa6OTKOﬁ
MaTepurajia, NOATOTOBKHU K BBITIOJTHCHUIO J'Ia60paTOpHI>IX pa60T Io (I)I/ISI/IKG, NMOATOTOBKH K CCMUHAPCKUM 3aHATHUAM U BBINTOJIHCHUC WHANBHUAYAJIbHBIX 3aJaHUM.

Hepeqeﬂb TEM IJIA NMOATOTOBKHU K CEMUHAPCKUM 3aHATHUAM:

Cemunap 1. [IpumeHeHHE 3aKOHOB COXPAaHEHHUS ISl ONPEEIEHUS CKOPOCTH IOJIETA ITYJIN

1. HMHyJ’IBC MaTCpHaHLHOﬁ TOYKH. I/IMHy.IIBC CHUCTEMBI. 3aKOH COXPAHCHUS UMITYJIbCA. HeHTp MacC CUCTEMbI MaTCPHUAJIIBHBIX TOYCK.
2. MomeHT HUMITYJIbCA YaCTHUIIbI. MomeHT HUMITYJIbCA CUCTCMBI. 3akoH COXPAaHCHUSA MOMCHTA UMITYJIbCA CUCTEMbI MAaTCPHAJIIbHBIX TOYCK.

3. PaGora cuibl. MOILIHOCTE

4, KOHCGpBaTI/IBHLIe (HOTCHLII/IaJ'IBHLIC) cuibl. IloTeHIuanpHas SHEPTHUA CUCTCMbI MATCPUAJILHBIX TOYCK. CBsI3b CHIIBL U MOTEHIIUAIbLHOMN OHCPTHUHU.

5. Kunernueckas OHEPTHUA CUCTEMBI MAaTCPHUAJIIBHBIX TOUCK




6. 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPTUH CUCTEMBI MaTEPUAIbHBIX TOUEK
7. Yrpyrue u Heynpyrue coyaapeHus..

CemuHap 2. JluHaMuKy BpalaTelbHOIO ABM)KEHUS TBEPAOIO TeJla BOKPYT HEMOABUKHON OCH

~N N U AW

. AHaJIOTHsI XapaKTEPUCTUK U YPAaBHEHU ITOCTYNATENBHOIO U BPAILATEIIBHOTO IBHKEHUS.

. OCHOBHOE ypaBHEHHE IMHAMHKH ITOCTYNATEIbHOTO JBMKEHUS (J1BA BUJIA).

. OCHOBHOE ypaBHEHHUE IMHAMHKH BpaIaTeIbHOIO ABMXKEHUS (1Ba BUJA).

. MOMEHT CHJIBI 1 MOMEHT UMITYJIBCA.

. MOMEHT uHepIHu TBEPAOIO Tea.

. Teopema IlITeitnepa.

. IIpumenenne teopemsl lLlITelinepa n cBOMCTBA aAUTUBHOCTH MOMEHTA UHEPLIMK B IPOCTHIX CIIydasX.

CemuHap 3. DeMeHThI CTATUCTHUECKON (U3UKH

1
2
3
4
5.
6
7
8
9

. [IBa MeTona onucaHust MAKPOCKOITMYECKUX CUCTEM.

. [TapameTpsl cocTOAHUS.

. PaBHOBeECHBII Tpo1iecc.

. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUHIECKON TEOPUH Ta30B.
YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

. DHeprusi MOJIEKyJI rasa.

. Pacnpenenenue Makcaeiia.

. AHanu3 pacnpeaenenus Makcsesia.

. XapaKkTepHbIE CKOPOCTU MOJIEKYJI UJICAJIBHOIO Ta3a.

CemuHap 4. IlepBoe Hauano TEPMOAMHAMUKHA

1.

JaBnenue u temneparypa ¢ Touku 3peruss MKT. YpaBHeHue COCTOSAHMS HI€abHOTO rasa.

2. IlepBoe HayaJI0 TEPMOINHAMHUKH.



3. Pacnipenenenue sHEpruu Mo CTEIEHSIM CBOOO/IBI.

4. BHyTpeHHsIsI SHEpTUs KaK QYHKIIHUS COCTOSIHUS CUCTEMEI.

5. Pabora xak gyHKkIus mnpoiecca.

6. 3oTepMuyeckuii, N30XOPUUECKUI 1 N300apUUECKHIA TPOIECCHI.

7. Termoemkocth. OTHOLIEHME TerIoeMKocTel. [lokaszarens agnadaTsl.
8. Annabatudeckuii mporecc. YpaBuenue [lyaccona.

Cemunap 5. Bropoe Hauano TepMoJuHaAMUKU

1. OOpaTumbie 1 HEOOpPATUMBIE POIECCHI.

2. Bropoii 3aKOH TEpMOAMHAMUKH.

3. [IpuBeieHHOE KOJUYECTBO TEIIOTHI. DHTponus Tena. CBOMCTBA SHTPONNH U30JUPOBAHHON CUCTEMBI.

4. V3MeHeHHe SHTPOIHUH B U30MPOLIECCAX C UICATbHBIM Fa30M.

5. TepmoauHaMuyeckasi BEpOSITHOCTb COCTOSIHUA ccTeMbl. CTaTUCTHUECKUI CMBICI BTOPOT0 Hayajia TePMOJANHAMUKHY.

CeMI/IHap 6. UccnegoBanme QJICKTPOCTATUYCCKOI'O ITOJIA ¢ IOMOIIBIO OJMHAPHOI'O 30HAa

1. DnexTpocraTueckoe nojue. DiekTpudeckuil 3apaa. 3akoH Kynona.
2. HanpspkeHHOCTD 3JIEKTPOCTaTHUECKOTO Mo, [IpuHIUI Cynepno3uiiumg.

3. [Totok BekTopa £ . Teopema ["aycca.

4. [ToTeHIMATBHOCTD ANEKTPOCTATUYECKOTO MOJIsl. Teopema O IUPKYIISIIIH.

5. CBA3p MEXAY HAIIPSKEHHOCTBIO U TOTEHIIUAJIOM.

6. ['eomerprueckoe onucanue noiisd. CHIOBbIE IMHUU. DKBUIOTCHIIMAIBHBIE TOBEPXHOCTH.

Cemunap 7. IIoCTOSIHHBIN 2JEKTPUYECKUN TOK.

1. DOnexrpuueckuii Tok. IINOTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.
2. 3akon Oma /i 0AHOPOAHOTO yyacTka 1enu. ConpotupieHue npoBogHuka. CoeuHeHne COPOTUBICHHH.



3. 3akon Oma 1t HeoJHOPOIHOTO yuacTka enu. Croponnue cuisl. DJC.
4. IlpaBuna Kupxroga.
5. Momunocts TokKa. 3akon Jxoyins-Jlenna.

Cemunap 8. M3yueHue peoHaHca HaNPsHKEHUH U ONpe/iesieHue MHYKTUBHOCTU KaTYIIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyX1eHHbIe KoJe0aHMsI B KOHTYpE.

3. Caur ¢a3 mexay BaemrHed 9/1C 1 TOKOM B KOHTYpe.
4. I[lonHOE COPOTUBIIEHUE B LIENU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKeHU.

6. AMIUIMTY/1a CUJIBI TOKA NPU PE30HAHCE HANPSKEHUH.
7. BextopHas 1uarpamma.

CeMI/IHap 9. MarauTHoOeE moJe. aﬂeKTpOMaFHI/ITHaH WHIAYKIHA

. UcTOuyHMKM MarHUTHOTO 1oJjisi. MarHUTHOE 1oJjie JBUKYILIETrocs 3apsiia ¥ IpoBOAHMKA ¢ TOKoM. 3akoH buo-Casapa.
. IToToK ¥ mupKyIsUKs BEKTOpAa MHAYKIMA MarHUTHOTO 1moJisi. Teopema ['aycca u Teopema 0 HUPKYJIIALMY.

. Cuna JlopeHnua. JIpukeHue 3apssKeHHOM YacTHIIBI B MATHUTHOM T10JIE.

. Cuia Ammepa.

. 3aKOH anekTpoMarHuTHON nHAyKuu Mapanes. [lpasuno Jlenna.

. BuxpeBoe 3j1eKTpruecKoe moe.

. SIBnenne camonnaykuuu. MHayktuBHOCTh. CONEHOMI.

. DHeprus KOHTypa ¢ TOKOM 1 MarHUTHOT'O TOJIS.

0 NN Nk W~

Cemunap 10. UnTepdepenmus ceeta

1. DeKTpOMarHuTHHIE BOJIHBI.
2. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.



3. MaTepdepenius cBeTa OT IByX HCTOYHUKOB.

4. NaTepdepeHius cBeTa OT MIOCKOMapalIeIbHON TUIACTUHKH.

5. MaTepdepenius cBeTa OT IIIACTHHKY iepeMeHHoi Tonmuabl. Konbiia HeroToHa.
6. [Ipumenenue naTEpPEPEHITNN CBETA.

Cemunap 11. qudpakmus ceera

1. SIBnenue audpakuunu. OcodeHHOCTh AU paKIK cBeTOBbIX BOJH. Judpakuus Openens u Opaynrodepa.
2. llpunnun Itolirenca-®@penens. YpoleHne BbIYUCIEHUH C TIOMOIIBI0O BEKTOPHOU JUarpaMMbl.
3. dudpaxaust Openens Ha KPyriioM oTBepcTHH. 30Hb OpeHerns.
4. Nudpaxnus OpayHrodepa Ha y3KOU MPIMOTUHEHHON IIeTH. Y CJIOBHS MaKCHMyMa M MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT YIJia JU(paKInu.
5. Iudpakunonnas pemerka. OCHOBHBIC XapaKTEPUCTUKU TU(PPAKIMOHHON PEIIETKH. Y CIIOBUS INIABHBIX MAKCHMYMOB M MUHIMYMOB H JI00aBOYHBIX MUHUMYMOB.

Cemunap 12. Ilonspuzanus cBera

1. Ionspu3zauus ceeta. EcrecTBEeHHBIN U MOISIPU30BAHHBIN CBET.

2. Tlonsipuzanus cBeTa MpU OTPAKEHHUH U MpeoMiieHud. 3aKoH bprocrepa.

3. [Monspu3zanus npu ABOMHOM JydenpenomiieHn. CBOMCTBa OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTyUeH.
4. llonapuzaunonusie npusmsl. [Ipu3ma Hukosms.

5. 3akon Mastoca. AHaiu3 MoJsIpU30BaHHOTO CBETA.

6. OnTruecky aKkTUBHbBIE BELIECTBA. BpalieHue miockocTy noiasipu3alny CBETa.

Cemunap 13. KBanroBas npupona ceera. KopnyckyiasipHO-BOJIHOBOM Tyaanu3M

1. TermoBoe u3MydeHHe aOCOMOTHO YepHOTo Tena. 3akoH Ctedana — bonbimana. 3akon cMenienus Buna.
2. KopnyckynsipHO-BOJTHOBOM Ayanu3M CBeTa. DHEprusi U uMIyibsc ¢potoHa. J[aBieHue ceera.

3. ®otorddexT. 3akonsl poTorddexta. Popmyna DHHIITEHHA.

4. O¢ppexr Komnrona. opmyna Kommnrona.

5. BonHoBbIe cBoiicTBa yacTuil. J{imuHa BonHb! Ae bpoins. punnun neonpenenennoctu [ eiizendepra.



Cemunap 14, 15. DnemMeHTbl KBAaHTOBON MEXaHUKHU

1. [Inanerapnas mozaens aroma. [loctynarst bopa.

2. U3nyuenue atoma Bo1opoa U BOAOPOI0NoA00HbIX cucteM. Criektpanbhble cepun. @opmyina banbmepa.

3. CHeKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

4. KBaHTOBBIE UKCIIa, XapaKTEPU3YIOIIKE MOJI0KEHHE AIIeKTpoHa B aTrome. KBanTtoBanue sneprun. KBantoBanue MoMeHTa ummyibca. CIIMH 31eKTPOHA.
5. Cxema sHepreTuyeckux ypoBHel aroma Bojgopoza. [IpaBuna orObopa mpu aTOMHBIX MEpEXoaax.

6. 3aroHEeHNE AIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aroMax. [Ipunuun [laymnu.

Tewma 16,17.ATomHas u sinepHas Gu3nKa

1. sIBnenne paguoakTuBHOCTU. OCHOBHOM 3aKOH paJOaKTUBHOIO pacnaja. PaqnoakTUBHBIE PSAbL.

2. CocTtaB U XapakTepUCTUKU aTOMHOTO sizipa. SnepHble cuibl. KanenbHast 1 o6onoueuHas Mojaenu aaep. Panuyc sapa.

3. Macca u sHeprus cBsi3u sapa. Y IeJabHas JHEPIUs CBA3H.

4. S nepHble peakuMy. DHEPTUA AAEPHON PEAKIIHH.

5. YpaBHEeHHE U dHEPreTUYEeCcKOoe YCIOBHE a-pacnaia. CBs3b YHEPIUU O.-4aCTHUIIBI C IEPHOOM Motypacnaia. TyHHenbHbIN 3¢ ekt npu o-pacnage. Crnextp
OL.-4acCTHLI.

6. Xapakrep crnekTpa y-usziydenus. [Iporeccbl B3auMoaeicTBUS Y-KBaHTOB C BEIIECTBOM. 3aBUCHUMOCTh MHTEHCUBHOCTH Y-U3JIy4€HUsI OT TOJILUHBI CJIOS BEIIECTBA.
CpaBHeHHE IPOHUKAIOUIEH CITIOCOOHOCTH PAa3IMYHBIX BUAOB U3ITy4EHUS.

7. Tpu Buna B-pacnaga. JHepreTudeckuii cekTp B-uactuil. I'unoresa HelTpuHO. 3aKOHBI cOXpaHeHus npu B-pacnaje. JlentoHsl. JIENTOHHBIN 3apsil.
Tembl 17151 CAMOCTOATEILHOI0 U3YYCHUS

1. Beinyxaennsle kosnebanus. Pezonanc

2. Bonnbl. YpaBHeHue m10cKoil BoaHbl. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJIHOBOE YuCIo. IHTepdepeHnns n AMppakiuns MeXaHU4eCKUX BOJIH
3. MexaHuKa )KUAKOCTEN U Ta30B

4. PeanbHble ra3sl

5. DnemMeHThl HEPaBHOBECHOW TEPMOAMHAMUKHI



6. IIpuHIMIT OTHOCUTENBHOCTHU B 3JICKTPOAMHAMUKE. MarHUTHOE 0JIe KaK PeIsITUBUCTCKUM 3 ekt

7. CepaeuHUKHU B KaTylIKaX UHAYKTUBHOCTU. Buxpesbie Toku dyko

8. BzaumozeiicTBre U3ITyueHHs C BEIIECTBOM: JIaBJICHHE CBETA, JIIOMUHECICHIUS, (POTOXMMUYECKHE SIBICHUS, TUCTIEPCHS
9. DHepreTudeckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJa XUMUYECKOU CBS3U

10. SAnepuas dusuka. TepmosiiepHas SHEpPrus. JHEPreTUKa Oyaymero

IIpumepHbIe HHAUBHAYAIBHBIE JoMamIHue 3aganus (U/13)
I/IHIII/IBI/IIIyaJILHI)IC 3ada4YU U3 NCTOYHUKA.

Koukwun 1O. I1. Yuebnble 3amaun 1o ¢pusuke [DnekTpoHHbIH pecypce] : yaeoHoe mocodue / FO. I1. Koukun ; MI'TY. - Maruutoropek : MI'TVY, 2015. - 1 anexTpoH.
ont. auck (CD-ROM). — MakpooObekT



Ipuiioxkenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

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

Kon Nunpukatop AoCTHXEHUS
OueHouHbIE CpeACTBa
WHJUKATOpa KOMIIETEHIINU
YK-1: Cnoco0eH ocymecTB/ISTh IOMCK, KpUTHYECKUH AHAJIHU3 U CHHTe3 MH(OpMaluyi, IPUMEHSTh CUCTEeMHBbIi MOAX0/ VISl pellleHUus OCTaBJIeHHbIX
3aga4
YK-1.1 Ananusupyer 3a1auy, Boiiensis ee | [lepeyeHb TeopeTHyecKUX BONPOCOB K IK3aMeHY (2 ceMecTp)
0a30Bbl€ COCTABIISIONINE, 1. Mexanuueckoe apmxkenue. IIpenver kunematuku. Cuctema orcyera. MarepuaibHas TOYKa.
paccMaTpuBaeT U IIpeaiaract Tpaexropust. Pagumyc xpuBusHbl Tpaektopuu. I[lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
BO3MOJKHBIE BapUAHThI PEIICHUS MIPOU3BOJHBIE PaNyC-BEKTOPA 110 BpeMeHU. HopMalibHOE U TaHT€HIIMAIbHOE YCKOPEHHUS.
IIOCTaBJICHHOM 3a7ja4M, OLICHUBAs 2. llocrymarensHoe NBWKEHHE TBEPAOTO Tena. BpamarenpbHOe ABMKEHHE TBEPAOrO Tena. YTOoI
UX JIOCTOMHCTBA U HEAOCTATKH MOBOPOTA. YTJOBasi CKOPOCTh M YII0BOE€ YycKopeHue. CBsA3b MEXIy YIJIOBBIMU M JMHEHHBIMHU
YK-1.2 Ornipenensier, UHTEPIPETUPYET U XapaKTEPUCTUKAMU JBUKECHUS.
pamKnpyeT HH(POPMALHIO, 3. IlepBbiii 3akoH HploToHa — 3aKoH MHEpIUH. NuepuunanpHble CUCTEMBI OTCYETA. VHone KaK
TPeGyeMyI0 T peNeHHS MaTepuajgbHas IMpUUYMHA CHIIOBOTO B3aumozeictBus. Cuna u macca. Mmnynbe Tena. Btopoil u tpetuit
. _ 3aKkoHbI HproToHa.
TOCTABICHHOM 32 1a1H, 4. TloHatue coCTOSHUSI B KJIACCMUECKONW MexaHMKe. BHelHue W BHYTpEHHHE CHIIbl. 3aMKHYThIE
OCYIICCTBIIACT HOUCK MEXaHUUYECKUE CUCTEMBbL. 3aKOH COXPAaHEHHUS UMITYJIbCA U €T CBSA3b C OJJHOPOJAHOCTHIO IIPOCTPAHCTBA.
MH(OPMAIHUK 110 PA3TUYHBIM 5. DHeprus Kak yHHBEpCaJbHAs Mepa pa3IMuHbIX (OpM IBHKEHUS U B3auMoJieicTBUsA. Mexannueckas
TUIIAM 3aIIPOCOB sHeprus u paborta. Kunernueckass sHeprus. IlorteHumanbHas sHeprus. [loTeHumanbHOE MOJE CHIL.
KoncepBatuBHBIE CUJIBI M TMOTEHUHANbHBIE TMOJSA. CBA3b MEXKIY CHUJION U TOTCHIMAIBHOW JHEpPTUEH.
[ToTennmanpHas SHEPTUs YOPyrux aAedopmaiuii U MO TATOTSHHUSL.
6. 3aKkoH cOXpaHEHUs TOJHOW MeXaHH4decKo# sneprun. CoynapeHue Tell.
YK-1.3 [Tpu o6paboTke nHGpOpPMALTUU 7. Ilonarue aOCOMOTHO TBEpAOro Tena. MOMEHT cuibl. MOMEHT MMIYNbCa IpPU BPALICHUH BOKPYT
oTanyaeT (HakThl OT MHEHHIA, HEMOJIBMKHOM OCH. MOMEHT WHEpPUMHU MaTEepUaIbHOM TOYKH M TBEPIAOTO Teila. MOMEHThl HHEPUUHU
UHTEPIPETALNN, OLICHOK, HEKOTOPBIX TEJI. 5
(bOPMHEPYET COBCTBEHHBIE MHEHHS! 8. OcHOBHOE ypaBHEHHWE [MHAMHKH BpAlaTeIbHOTO IBWKCHUS. DHU3NYECKUH CMBICT MOMEHTa
uHepuu. PaboTa BHEITHUX CHUII TPU BPAIICHUU.
U CYXKJIEHUs, apTYMEHTHPYET CBOU
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BbIBOAbI U TOUYKY 3pPCHUA

9. IlpeobpazoBanuss ['ammnes. [lpuammn oTHOcuTenbHOCTH. llocTynaTel cHeUANbHONH TEOPUU
otHocuTenbHOCTH. [IpeobpazoBanus JlopeHa U CleACTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEIATUBUCTCKON JTUHAMUKN MaTepUAIbHON TOUYKH. B3aMMOCBSI3b MacChl U SHEPTHH.
Bpewms B ectecTBO3HaHMHU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

11. OcHoBHBIE TOJOXKEHUST MOJIeKyIsapHO-KuHeTnueckor Teopun (MKT). CocrosiHue CHUCTEMBI.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Ipoliecchl. VX rpadudeckoe nzoOpaxenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MeneneeBa-Kianeiipona. OcHoBHoe ypaBHenrne MKT uaeanbHbIx
ra3oB. Hucio creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOTO JIBHKEHUS MOJIEKYJ. MOJIEKYIIpHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMsSI, KOHIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:s 3Heprus U1ealnbHOro Irasa.

13. Cratuctuueckuii meron uccinenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneaeHus.
3axkoH MakcBesuia sl pacnpeesieHus MOJIEKYJl MAealbHOro rasa no ckopoctsm. Hambosee BeposTHas,
cpeasss apudmeTndeckas U cpeiHsas KBaApaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimaHa.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiaemas ra3oM pu U3MeHEeHUH ero oobema. IlepBoe
Havajo TepMOJUHAMUKHU.

16. [IpumeHeHMe nepBoOro Havyajna TEPMOAMHAMUKY K M30IporieccaM. AnabaTH4ecKuii mpouecc.

17. TennoeMKOCTb WJ€aIbHOro raza. Makpo- 1 MUKPOCOCTOSIHHUS.

18. TepmonmHamuueckasi BeposTHOCTh. [loHsatne 00 »HTpormmu. TepmomuHamuyeckne (YHKIUN
cocTosiHus. BTopoe Havano tepmoaguHaMuKy. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIUIOBBIX JBHTATe]ed M BTOpOe Hadajao TepMoanHamuku. Kosdduiument nonesHoro
nercTBUs uaeanbHoro temiosoro apurarens. Llukn Kapuo u ero KIIJI.

20. Tapmonnueckune KojeOaHMs. XapaKTePUCTUKA TapMOHUYECKHX KoJjieOaHWil: aMrumaTyna, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH MPU TAPMOHUYECKOM MEXaHMYECKOM KOJIEeOaHHH.
Yupyrue u kBazuynpyrue cuiibl. Kojebanus non aeiicTBUeM 3THUX CHUIL.

21. IlpyxuHHBIH MasATHUK. QDHU3MUECKUH UM MareMaTudeckuid MasTHUKH. JuddepenunanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHne koseOaHWUN. DHEpPrus
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOoe ypaBHEHHE 3aTyXalomuX KojeOaHui u ero perieHne. YacToTa 3aTyXaroIux
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konebanuid. Jlorapupmudeckuit rekpement. JJoOpoTHOCTh. BoIHyX1eHHbIe KoneOanus. AMIuIMTYya U (asza
BBIHYKJICHHbBIX KosieOaHUH. SIBleHue pe3oHaHca.
23. Cnoxxenue rapMOHHUYECKUX Kosebanuid. CloXKeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJIHOTO HampasieHus. buenus.
24. CnoxxeHre TapMOHHYECKUX KoJiebanuid. Clo)KeHNe B3aUMHO-TIEPIICHIUKYISIPHBIX KOIeOaHUH.
25. Dnekrpuueckue 3apsaapl. JJUCKpeTHOCTh SJIEKTPUIECKUX 3apsA0B. 3aKOH COXPaHEHHs 3apsSa0B B

3aMKHYTOI>'I cucreMme. Toueunbie 3apAabl. Cuita B33,PIMO[[€fICTBI/I$I TOYCYHBIX 3apAJ0B B BAKYyME U BCIICCTBEC.
3akon Kymnona. HanmpspkeHHOCTB 3neKTprdeckoro mods. ['paduyaeckoe n300paxeHue dIEKTPUIECKOTO TOJIS.
[IpuHIUII CynepIIO3UIIMY DIIEKTPUYECKUX MTOJIEH.

26.Pabota cui anekTpocrarndeckoro noss. [lorenman snexkrpocrarnieckoro noms. LHupkymsius
BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTATHUECKOTO 1oJ1s. [IoTeHIManbHbIi XapakTep 3J€KTpOCTaTHYECKOrO
noJisi. CBsI3b MEXy HaIllPSHKEHHOCTBIO M MOTEHIMaIoM. [I0TOK BEKTOpa 3JIEKTPUUECKOI0 CMEILIEHHUSL.

27. Teopema Octporpajckoro-I"aycca i BeKTopa aneKkrpuueckoro cmenienus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN EKTPHUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cymiecTBOBaHUs. CTOpOHHUE
cuibl. [InmoTHOCTH TOKa. 3akoH OMa B nuddepennmanbHol GopMe Kak cleCTBUE AIEKTPOHHONU TEOPUH
AIIEKTPONPOBOJIHOCTH METAJJIOB. Y IEJIbHAs TPOBOAMMOCTD M YAEIbHOE conpoTHBIeHUE. CONpOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYIAsI CUJIA U HallpsDKeHHE. B3anMocBa3b
HaIPSOKEHUS, YIEKTPOABHKYILEH CHIIBI M Pa3HOCTH ITOTEHIIAAJIOB.

28. 3akoH OMa B MHTErpaJibHON (hopMe Ui OTHOPOJHOIO U HEOJJHOPOJAHOTO YyUacTKOB. Pa3BeTBIEHHBIE
nenu u npasuia Kupxroga. PaboTta 1 MOIHOCT 31€KTpUYECKOT0 ToKa. 3akoH Jxoynsa-JleHua.

29. MarnuTHOe nosie. Bektop MarHuTHOM MHAYKIIMU. MarHuTHas IPOHUIIAEMOCTh BellecTBa. Bextop
HaIPSKEHHOCTH MarHUTHOT'O MOJIsl. MarHWTHBI MOMEHT.

30. [IpuHIMD cynepno3uLIMy MarHUTHBIX nonei. 3akoH buo-Casapa-Jlannaca. [lpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPsMOT0 IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
MIPSAAMOJIMHEMHOTO IIPOBOJAHUKA C TOKOM.

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

32. Cuna Ammepa. 3akon Amrmepa. Cuna Jloperma. /[BmkeHune 3apsHKeHHBIX YaCTHIl B MArHUTHOM TIOJIE.

33. MaruuTHbli notok. Teopema Octporpanckoro-I'aycca s maruuTHoro nosis. Pabora no
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IIEPEMELIECHUIO TIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

34. MarHuTHble MOMEHTBI 3JIEKTPOHOB 1 aToMOB. HaMaruuueHHOCTh. MarHuTHast BOCHPUUMYHUBOCTb, €€
CBS3b C MArHUTHOM IPOHUIIaeMOCThI0. Tunbsl MmarueTukoB. Ilpupona nua- u napamarserusma.

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

36. SByieHue 31eKTpOMarHuTHON MHYKIMU. 3akoH Papases. Ero BbIBOA U3 3aKOHA COXpaHEHUs
sHeprud. [IpaBuio JleHna. Bpanienue npoBosIel paMKA B MArHUTHOM I10JIE.

37. SIBnenue camonHAYKUUU. UHAYKTUBHOCTb. TOKH U HAaNpsHKEHUS NPHU 3aMbIKAHUM U pa3MbIKaHUN
uenu. SIBinenue B3aumMHol uHAyKuuu. [lpunnun aelictBus Tpancpopmaropos.

38. DHeprus MarHUTHOTO 1oJisi. O0BbEMHas INIOTHOCTh SHEPTUU.

39. BuxpeBoe anekrprueckoe noje. TOk mMpoBOIUMOCTH U TOK cMereHus. O0001eHne TeOPEMBI O
LUPKYJISALUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO MOJIS.

40. Cucrema ypaBHeHHIT MakcBeia B MHTETpaIbHOH (popme. DIIeKTpOMarHuTHOE TOJIe.

41. Tlonstue BoaHbl. KuHeMaTHKa BOIHOBBIX ITpOLeCCOB. BOIHBI IPOI0IbHBIE U TIONIEPEUHBIE.
["apmonnueckue BoJHBI. [[iHA BOJIHBI, BOJIHOBOE YKCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoHOBOE ypaBHEHHe.

42. Tlepenoc sHeprun BosHOU. [10TOK BOTHOBOM sHepruu. Bekrop YMmoBa. dusnyeckue CieCTBUS U3
ypaBHeHu MakcBea.

43. DnexkTpoMarHuTHbIE BOJHBIL. Bo30yXIeHHE JJIEeKTPOMarHuTHBIX BOJH. JluddepeHnumansHoe
ypaBHEHHUE NJIsl 3JEKTPOMArHUTHHIX BOJIH. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH. [lepeHoc sHepruu
JJIEKTPOMArHUTHOM BOHOU. BekTop YMoBa-IloiiHTHHra. [1IKaia 371€KTpOMAarHUTHBIX BOJIH.

44. 111kana 31eKTpOMarHuTHIX BOJIH. OCOOEHHOCTH ONTHYECKOro Auana3oHa. [lokazarens mpenomiieHus
Cpenbl.

45. Korepentnole BOiHBI. WMHTepdepeHius cBeToBbIX BoJH. Cll0K€HHE HHTEHCHBHOCTEH B cllydae
HEKOTEPEHTHBIX U KOTePEHTHBIX KOJIeOaHuil.

46. OnTudeckast pa3HOCTh xo/a. CBSA3b ONTHYECKOW Pa3HOCTH X0J1a ABYX BOJH C Pa3HOCTHIO (ha3 MEXIy
HUMHU. Y CJIOBHSI MAKCUMyMa 1 MUHUMYMa.

47. Cxema lOnra qiia nabmonenust unTepdepeHy. BpemeHnHas v npocTpaHCTBEHHAsI KOTEPEHTHOCTb.

48. UnTtepdepenuus B TOHKUX IuieHKax. HaOmronenue konen HpioToHA B OTpaskeHHOM M MTPOXOSIIEM
CBETE.
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49. SBnenue mudpakuuu. Judpakuus Openens u @paynrodepa. punmun [oiirenca-Openens.
50. Indpakuus dpenens Ha Kpyriiom orBepcTud. 30HBI DpeHens. ['padudeckuii METOM CIOXKECHHS

aMILIATY]T

51. ludppakuus Dpaynrodepa Ha y3KOH NpsAMONMHEHHOW mmienu. JudpakimuoHHas pemeTka Kak

COBOKYIMTHOCTb KOHCYHOI'O YHCJIa IIeNIeH.

IlepedyeHb TeopeTHYECKHX BOMPOCOB K 3K3aMeHy (3 cemecTp)

arONE

10.
11.
12.

13.

14.
15.

TemnoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenieHus Buna. ['unoresa [lnanka.
®otoaddext. 3akonsl CtoneroBa. Dopmyna DHHIITEHHA.

®otonsl. [JaBienue ceera. KopnyckyasipHO-BOJIHOBOM JyaJIM3M CBETA.

Paccesnue ¢porona Ha cBoO60oaHOM 3nnekTpoHe. Popmyrna KomnToHa.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrniepuMeHTaIbHBIE MOATBEPKICHUS
TUIOTE3b! e bpoins.

[Tpunuun HeonpeaeneHHocTu. CooTHolleHUe HeompeneneHHocter ['eitzenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnyeckoe UCTOJIKOBaHUE BOJIH A€ bpoins. BonHoBas @yHkuust u ee cBoiictBa. IlnoTHocTh
BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE ypaBHEHUE
[IIpénuurepa.

YacTHua B 0THOMEPHOI 6€CKOHEUHO! MPSAMOYTOJIbHON MOTeHIMabHOU siMe. KBaHTOBaHME SHEPTUH.
CoOcTBeHHbIE (DYHKIIMHM COCTOSTHUS YACTHIIBI.

[TpoxoxxaeHre YacTHIIbI Yepe3 NOTEeHIMaIbHbIN Oapbep. TyHHENbHBINH AP HEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIMILISATOP.

[Tnanerapnas moxaens aroma. Iloctynmatsl bopa. KBanTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CUCTEMBI.

W3nydyenue BoAOpoAonogo0HbIX cucTeM. CHeKTpalibHble cepuH aToMa Bojopoaa. OO600ueHHas
dbopmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue [llpeaunrepa ans aroma Bojgopoaa. KBantoBanue MmomeHnTta ummyinbca. [lpaBuna otbopa.
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16. Criun snextpoHa. KBaHTOBBIE umclia, ONMCHIBAIOIINE COCTOSHUE 3JIEKTpoHA B arome. KpaTtHocTh
BBIPOXKICHUA dHEpreTuueckux ypoBHei. [Tpunuun [aymnu.

17. IlpyuHIMI ~ TOKIECTBEHHOCTH OJMHAKOBBIX 4acTUll. bo3oHel u  ¢epmuonsl. KBaHTOBBIE
pacripeiesieHusl.

18. CBobGoxaHbIe A51eKTPOHBI B MeTaiuie. Dueprusi depmu. 30HHAst TEOPHS TBEPIBIX TEI.

19. DaeKTpOonpPOBOAHOCTH METAIIIOB U NOIYIPOBOJHUKOB. CBEPXIIPOBOUMOCTb.

20. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJiMOAKTHBHOTO pacrana. llocTosiHHas pacnaja.
ITepuon nonypacnana.

21. CocTaB u XapaKTepUCTUKU aTOMHOTO siipa. Kanenbnas mogens. Pasmep u cniuH siapa.

22. Macca u 3HEprusi CBA3M aTOMHOIO sJipa. 3aBUCUMOCTb YJEIbHOW SHEpPrus CBA3M OT MacCOBOIO
yucia. O0osouedHast MOJIeTb sapa.

23. SlnepHble peakuuu. DHeprus peakuuu. Peakiuu feneHus 1 cuHTesa sjep.

24. PannoaktuBHBIC psibl. OCHOBHBIC 3aKOHOMEPHOCTH O-U3JTydeHus siiep. JmuHa cBoboaHor0 mpobera
OL-4acTHII.

25. Tpu Buaa B-pacnana. DHepreTuueckuil crektp B-yactuu. Heirpuno.

26. OcobeHHOCTH Y-u3nydeHus saep. [IpoxoxieHre y-KBaHTOB yepe3 BEIIeCTBO.

27. Knaccuukanus seMeHTapHbIX YacTHil. JlenToHsl. JIenTOHHBIH 3aps.

Anponsl. bapronHslit 3apsi. KBapkoBast Mosienb aipoHOB.

IIpuMepHbIi NepeyeHb NPAKTHYECKHUX 3aJaHUI 1715 IK3aMeHa (2 cemecTp)

3agaua 1. [[prokeHne Tela Maccoif 2 KT 3a/[aHO0 ypaBHEHHEM: © — 617 + 3t +2 , TJle IyTh BBIPAXEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOPEHHS OT BPEMEHHU. BhIuncinThb
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/Ibl, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka neuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) m m300pazuth ee rpaduuecku; 2) BEKTOp cKopocTH V; 3)
YCKOpEHHUsI & B 3aBUCUMOCTH OT BpeMeHHU; 4)MOMEHT BpeMeHHu {p, B KOTOpBIH BEKTOp YCKOpEHHs a
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COCTAaBJISIET YToJl /4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, IIPOXOZAIIEH Yepe3 OAUH M3 €ro KOHILOB. B Ipyrol KoHel yaapser myJig Maccol M=7 r, jersamas
HEPIEHINKYJIIPHO CTEPXKHIO U €ro OCH BpallleHus, U 3acTpeBaeT B HeM. Onpenenuts Maccy M crepikhs,
eCIIH B Pe3ylIbTaTe MOMAJAHMs My/TH OH OTKiIoHmMIcA Ha yron o=60°. IIpunsTs ckopocts mymu V=360 m/c.
Cuutats M»m.

e

3anaua 4. [llap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSTIIMMCS
mrapom maccoid mp = 2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutaTh abCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3anaua 5. 3a npomexxyrok Bpemenu t=10 ¢ yactuna npouwia 3/4 okpyxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKopocTbh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHI/I;{|<v>|; 3)
MOJIyITh CPEIHErO BEKTOPA IMOJTHOrO YCKOPEHHS | <&>|, ecim wacTuiia JBHranack M3 COCTOSHHS ITOKOS C
MIOCTOSIHHBIM TaHT'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaya 6. /[Ba Mons Kuciaopoga HM30TEPMHYECKHM CXalld, a 3aTeM H300apuyecKd pacHIUpUiId 0
nepBoHavYanbHOro oobema. M3sectHo, uro P1=550 xIla, V1=9- 1032, a CpenHss KBaJApaTu4yHas CKOPOCTh
JBUKEHHUS] MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENbHO HadanbHOW. [lpenctaBuTh rpaduku OMMCaHHBIX
nporeccoB B koopauHatax V-T.
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3agaua 7. A30T HAXOJUTCS B 3aKPBITOM cocyae oobeMoMm 3 1 mpu temreparype 27°C u gaBieHud 3 aTM.
[Tocne HarpeBaHus 1aBJICHUE B COCY/IE MOBBICKIOCH 110 25 atM. Onpenenuth: 1) Temmeparypy a3ora mocie
HarpeBaHust; 2) KOJUYECTBO TeIlia, COOOMEHHOTO a30TYy.

3anaua 8. Haiitn usmenenne AS sHTponmy npu npepamtennn baa (t= —20°C) maccoit m=10 r B map
(t,=100°C).

3agaya 9. B Tpex BepumHax KBajgpara co cTOpoHOM a=40 cM HaxomATCs OJUHAKOBBIEC MOJIOKUTEIIBHBIC
3apsaasl o 6,4 HKn kaxeiii. HaliTu HanpsyKeHHOCTh M MOTEHLMAJ BJIEKTPUUECKOTO MOJs B YETBEPTOU
BepIIMHE. PaccunTaTh pa3HOCTh MOTEHIIMAIOB MEXKy LIEHTPOM KBaJpaTa U 4YeTBEPTON BEPIINHON

3amaua 10. Onpenaenuts CHIY TOKa, TEKYIIET0 Yepes aneMeHT &, ecnu £1=1 B, & =2 B, & =3 B, ri=1 Owm,

r,=0,5 Om, r=1/3 OMm, Rs=1 Om, Rs=1/3 Owm.

3anaua 11. beckoHeYHO JIMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO M300paxkeHo Ha pucyHke. OnpeaenuThb
MarHUTHYIO0 HHAYKIUIO B momns, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM Mo MPOBOIHUKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnojioxkeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
MIPOBOJA TaK, YTO €ro IIOCKOCTh MapajuiesbHa MpoBoay. [leprnenaukynsp, BOCCTaHOBIEHHBIN Ha IPOBOJ U3
LIEHTpa BUTKA, SBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKa. Cuia Toka B mpoBoje |1=5A, cuia Toka B BUTKE
Toku |,=1A. PaccrosiHue OT 1ieHTpa BUTKA 70 TpoBoga =20 cm. OnpeaennTe MarHUTHYIO WHAYKIIUIO B
LIEHTPE BUTKA
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3apava 13. Ha paccrossauu a = 1 M OT IJIMHHOTO TIPSAMOTO TTPOBOJIAa ¢ TOKOM | = 1KA HaXOAUTCS KOJIBIO
paauycoM I = 1 cm. Kosb110 pacnosioxkeHo Tak, YTO MAarHUTHBIN MMOTOK, MPOHU3BIBAIOIINMI €r0, MAKCUMAaJICH.
Ornpeaenure, KaKou 3apsii IPOTEUET 1O KOJBIY ITPU BRIKIIOYEHUHU TOKA B MpoBojie. COMPOTUBICHUE KOJIbIIA
R=10Om.

3agaua 14. XKentolil cBeT HaTpus, KOTOPOMY COOTBETCTBYIOT IJIMHBI BOJH A1=589HM U A;=589,59HM,
najaer Ha AU(paKkIUOHHYIO pemieTKy, uMmerolyto 7500 mrpuxos/cM. OnpenenuTs:

1. HaubGonpmmii nops 10k MaKCUMyMa Ui TOTO CBETA;
2. YrioByro aucnepcuro 1uppakiMOHHON peleTKy;
3. Ilupuny pemeTku, HeOOXOIUMYIO JUISl pa3peLleHns ATUX JIBYX JIMHHM.

3agaua 15.YTo71 o MEKIY IIIOCKOCTSAMI TIPOMYCKAHKS TIONSPU3aTOpa i aHaau3aropa pasen 45°. Bo ckombko
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BRIXOIIIIETO U3 AHAIH3ATOPA, €CIIH YToN yBennduth 10 60°?

3anaua 16. Beimyknas nuH3a paguyca paBHOro 16 cM conpHkacaercsi co CTeKITHHOM miacTuHoi. KoHTakT
JIMH3BI U TUTaCTHHBI neanbHbId. J{nmuHa BosHb! cBeTa SO00HM. [TomyunTs BeIpaskeHUs UIs PaJIyCOB CBETIIBIX
Y TEMHBIX KOJIEI] M HaliTH paJiyc MSATOrO CBETIOTO KOJbIIA.

IIpumepHbIi NepeyeHb NPAKTHYECKHUX 3aIaHUI /11 IK3aMeHa (3 cemecTp)

3agaya 1. MakcuMyM CHEKTpaJbHOM MJIOTHOCTH SHEpreTHueckoi cBeTuMocTy CollHIIa TPUXOIUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uto CoJHIE U3TydaeT Kak YepHOE TeJO, ONPEIEIUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MoONHOCTB, U3IIy4aeMyI0 €ro OBEPXHOCTBIO.

33}13‘-[3 2. HpI/I HCKOTOpOfI 3a;[ep>1<1/113a}0mel71 Pa3HOCTU NMOTCHIHAJIOB (I)OTOTOK C MOBCPXHOCTHU JINTHA,
OCBCHIACMOTO JJICKTPOMAIrHUTHBIM H3JIYYCHUCM C JJIMHOM BOJIHBI )\.() , IIPCKpaacTcs. HN3meHuB NJINHY
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BOJIHBI W3JydeHHUs B 1,5 pasa, yCTAaHOBHJIM, YTO JUIS MpeKparieHus (HOTOTOKAa HEOOXOIUMO YBEIUYHThH
3aJICP)KUBAIOIIYI0 PAa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BhIXOaa 3JIEKTPOHOB C MOBEPXHOCTH JIMTHS
Agix=2,39 5B. Beruncnure Ag.

Sanaqa 3. Kakas yacTh Ha4aJIbHOI'0 KOJUUYECTBA aTOMOB paciaaacTcs 3a OAWH 1o B paIuOaKTUBHOM

usotore Th?% . [lepuon monypacnana T=7* 10° ner.

3amaua 4. ®ortou ¢ sHeprucii £=3,02M>3B B mosie TXKEIO0ro sapa MPEeBPaTUIICS B APy 3JIEKTPOH-TIO3UTPOH.
[TpuHMMast, YTO KUHETUYECKAasi SHEPTHUs AJIEKTPOHA U MO3UTPOHA OJMHAKOBA, OTMPECIINTE KHHETUIECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

. 235 . .
3agauya 5. Onpenenute CyTOYHBINA Pacxo/l YUCTOTO ypaHa ;U™ aTOMHOM 31E€KTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHuu  9oU™ 32 oguH akT Aenenus Beiaensiercs 200MsB sHeprum.

+
3agaua 6. Beruncaute nocrosuuyto Punbepra, ecinu u3BecTHO, 4TO A1 MOHOB He™ pa3HOCTH JJIMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

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




0) I[lopsaoxk mnpoBedeHHs] MNPOMEXKYTOYHOH AaTTeCTAIMH, MOKA3aTeJ Il M KPUTEPHH
OIleHUBAHUSI:

[TpomexyTouHass arrectanus 10 AucnuiuinHe «Du3uKa» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHh C(OOPMUPOBAHHOCTH YMEHUH M BIIaJICHUH, MPOBOIUTCS B (hopMe
9K3aMeHa (2, 3 cemecTp) .

JK3aMeH — YCTHBIN, KJIacCu4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
Jlist monmydenus oeHKH «OTINIHOY» UITH «XO0pOIII0» 00s3aTeIbHO MPABUIILHOE PEIICHUE 3a]a4H.

Kpurepun BbicTaB/IeHUS IK3AMEHAIUOHHON OLIEHKU:

— Ha OICHKY «OTJHYHO» — OOYydYalomUiCsS JOJDKEH TO0Ka3aTh BBICOKHH YpOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOe 3HaHue
y4eOHOT0o Marepuaja, CBOOOJHO BBIOIHATH NMPAKTHUECKUE 3aJaHUs, CBOOOJHO OIEpUPOBATH
3HAHUSAMHU, YMEHUSMH, MPUMEHATh UX B CUTYAIUSX IMOBBIIMICHHONW CIOXHOCTH; OOy4arouIuiics
JNOJDKEH 001aiaTh 3HAHUSIMH HE TOJBKO HAa YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUS
uH(pOpMaIIMK, HO ¥ MHTEIUIEKTYalIbHbIMA HAaBBIKAMU PEIICHUS MPOOJEM U 3a/1ad, HaXOXKIECHUSI
YHUKAJIbHBIX OTBETOB K MpOOJIeMaM, OIEHKH U BEIHECEHUSI KPUTUUECKUX CYKICHUH;

— Ha OIEHKY «XOpomo» — oOydJalomuics [TOKEH IoKa3aTh CpEeIHUN YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JOIYCKaIOTCS
HE3HAYUTEbHBIE OLTMOKH, HETOUHOCTH, 3aTPYAHCHUS IPH aHAIIUTUYECKHUX OTepallUsIX, IEPEHOCE
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIC CUTYAIIHH;

— Ha OLEHKY «Y/AOBJIETBOPUTEIbHO» — CTYJEHT JOJDKEH IOKa3aTh MOPOTOBBI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKeH HMETh 3HaHHs Ha YypOBHE
BOCITPOU3BEICHUS U 00BACHEHUS MH(POPMAIINH, UHTEIUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX
3aJa4; B XO0JI€ KOHTPOJBHBIX MEPOIPHUATHIA JOMYCKAIOTCS OIIMOKHU, MPOSBISETCS OTCYTCTBUE
OT/IENIbHBIX 3HAHUHW, YMEHHI, HABBIKOB, 00YYaIOIIUICS UCTIHITHIBAET 3HAYNTEIBHBIC 3aTPYIHEHUS
MIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHSIMU MIPH UX MIEPEHOCE HAa HOBBIE CUTYAIINH.

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» — PE3YJIbTAaT 00YUEHUsI HE JOCTUTHYT, KOMIIETEHIIUU HE
c(hOpMHUPOBaHBI, CTYJICHT HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHHUS U OOBICHEHUS
nH(opMaIuu, He MOXKET MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.



