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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Ipotokom o 20 r. Ne
3aB. kadenpoii JA.M. loarymux

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu kadeapsl Ousznuku

[IpoTokom o 20 r. Ne
3aB. kadeapoii JAM. Noarymux

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kadeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. Nonarymvn

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. onrymun




1 et ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)

[Toydenue cTyaeHTaMH OCHOBOIIOJATAIONIUX MPEACTAaBICHUN O (QyHAaMEHTaIhHOM
CTPOCHUU MaTepuu H (DU3HYECKUX MPHHIMUIAX, JIEKAINMX B OCHOBE COBPEMECHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA; (OPMUPOBAHUE Y CTYACHTOB COBPEMEHHOTO €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHsSI; pa3BUTHE HAYyYHOTO MBIIUICHHS W PACHIMPEHHE HAYYHO-
TEXHHYECKOTO KPYro3opa; OBJIAJICHUE OCHOBHBIMU (DM3MUECKUMHU KATETOPHUSIMH, MOHITHUSIMH U
byHIaMEeHTATEHBIMU (PU3UUECKUMH 3aKOHAMHM; TIOJYYCHHUE MTPEICTABICHHI O PyHIaMEHTAIbHBIX
KOHIICTIIUSX COBPEMEHHOI'O €CTECTBO3HAHMS KaK pe3ylbTaTa HCTOPHUYECKOro IPOIecca;
OBIIQJICHUE TIPUEMaMH M METOJaMHU pPEUICHHsS KOHKPETHBIX 3aJa4 M3 Pas3IHuYHBIX 00JacTei
(GU3KMKYM, YMEHUs BBIICIUTH KOHKPETHOE (DPM3MUYECKOE COJNEpKaHWE B MPHUKIATHBIX 3a1adax
Oyaymed mpodecCHOHANBHON  JesITeIbHOCTH, (OPMUPOBAHHE HABBIKOB  IPOBEICHHS
(U3UYECKOTO JKCINEPUMEHTA, TMO3BOJISIOIIUX WM BIIOCIEJACTBHH OBJIAJCTh KOMIUIEKCOM
koMrieTeHnui, mnpeaycMorpeHHbix PI'OC BO mno wampaiaenuto mnoarotoBku 20.03.01
Texuochennas 6e30MacHOCTh

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

Juctummaa @u3nka BXOIUT B 0053aTEIBHYIO YacTh Y4eOHOTO TUIaHa 00pa30BaTeIbLHOM
MIPOrpaMMBl.

Jnst  w3ydeHus  JIUCHMIUIMHBI  HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

®duznueckas KapTUHa MUpa

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIC TTPH M3yYECHUHW JAHHOW AUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITUH/TIPAKTHK:

[ToTeHumanpHble ONACHOCTU U YTPO3bI B OKPYKAIOILEH cpejie

Dkosiornueckasi 0e30MacHOCTh

be3omnacHoCTh JKU3HENEATENBHOCTH

VcTounuku 3arps3HEHUS Cpeibl OOMTaHUS

OO6m1re BOmpoChl SKOJIOTUH

MarepuanoseneHnue

[IpompbllieHHas caHUTApUA

Mexanuka

duznueckas XuMus

be3onacHOCTh B Upe3BBIYAMHBIX CUTYAITUSIX

Mertposnorusi, cTaHaapTU3aus U cepTUdUKAIUS B MPOMBIIUICHHON U JKOJOTUYECKOU
0e30MacHOCTH

Teopus pucka u katacTpod

DKOJIOTHS TPOMBIIIIICHHBIX PETHOHOB

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynapraTe ocBoeHmMs mucuMIUIMHBL (Moayis) «Dusukay oOydarouuucs T0JDKEH
001a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

VK-1 CriocobeH ocyiiecTBIsATh MOUCK, KpUTUUECKUN aHAIu3 U CUHTE3 HH(POpMaIuu, IPUMEHSITh
CUCTEMHBIH NTOAXO0J1 IJIsl PEIIEHNUS IOCTaBJICHHBIX 3a7a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIAA €€ 0a30BbIC COCTaBJIAIOMIUEC, paCCMATPpUBACT
n 1npeajara€t BO3MOXKHBIC BapUaHTbl PCHICHUA IMIOCTaBJICHHOM 3aaa4u,
OIICHUBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUpyeT HHPOpMAIUIo, TpeOyeMyro NS
pelIeHrs OCTAaBICHHOM 3a/1a4H; OCYIIECTBIISET MOUCK HHPOPMAIUH




110 Pa3JIMYHbIM THIIAM 3aIIpOCOB

VK-1.3

I[Ipu  o6paboTke wHPOpMamuu  oTIMYaeT (GakThl OT  MHCHHH,
WHTEPIIPETAIHA, OLIEHOK, (GOpMHUpPYEeT COOCTBEHHBIC MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOM BBIBOJIBI M TOUKY 3PCHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast TpyTI0eMKOCTh AUCIMILIAHBI COCTaBIsAET 6 3aueTHBIX eauHuIl 216 akan. 9acoB, B TOM

qHUCIIe:

— KOHTaKTHas padora — 115,3 akax. yacos:
—aynutopHas — 108 akan. yacos;

— BHEAyIUTOpHAs — 7,3 aKaJl. 4acoB;

— camocTosTeabHas padota — 38,3 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3aMeHy — 62,4 akaj. Jac

®dopma aTTecTaluu - SK3aMEH

AynuropHas ) s
o KOHTaKTHas pa60Ta E E Dopma TEKYILETo
S B
= o U KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B A y P Kon
g & © | camocTosTenbHO# | ycmeBaeMoOCTH U
JUCIUATUTAHBI 3 [~ . | xoMmeTeHIUM
@) 2 £ pabdoTsl MIPOMEKYTOYHOM
nmab. | mpakr. | Q3
Tek. 'S aTTecTalnuu
3aH. 3aH. | QU &
1. dusnyeckue OCHOBBI
MEXaHHUKH
MOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBITIOJTHCHHE
TIPAKTUYECKUAX HDOBEPKa
11 Kunemaruka pador (M/13); POBEp
uauBuayansHeix | YK-1.1, VK-
MOCTYMATEIbHOTO u 3 2 0,5 | camocrosTensHOE
BpamiaTeJIbHOr0 ABHKECHHUS U3ydeHHe yueOHON 3alat, 1.2, YK-13
P M y . cemuHap Ne 1;
¥ HAYYHOU
JUTEPATYPHI B TOM
quclie
JJIEKTPOHHBIX
pecypcoB.
2 MOJTOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHYCCKOMY
3aHSTHIO, MpoBEpKa
BBIMOJIHCHHE HH/IMBUYaJIbHBIX
1.2 JlnHamuka MIPAKTHUECKUX 3aja4;
YK-1.1, VK-
MOCTYMAaTEIHHOTO u 2 2 0,5 pabot (M3); 3ammra 12 VK-1.3
BpALIATENbHOTO JBUKCHUS CaMOCTOATENbHOE |  JTa00paTOPHBIX - '
n3yuyeHue y4eOHou pabot Ne 4;
U Hay4yHOU cemuHap Ne 2;
JIUTEPATYPHI B TOM
qucIie
JJIEKTPOHHBIX
pecypcoB.




MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTHIECKOMY
3aHATHIO; MIpoOBEpKa
BBITIOJTHEHNE WHIUBHUAYAIBHBIX
1.3 3akoHBI COXpaHCHUS B 2 4 1 05 1P %KTH‘ECI;H).( sanad, YK-1.1, VK-
MEXaHHUKE ' pator (M]I3); sanura - 1.2, VK-1.3
CaMOCTOSITETTbHOE nabopaTopHOH
n3yueHue yuyeOHoOU paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
MPaKTUYECKOMY
3aHATHIO, poBepKa
BBINOJIHEHHE WHIUBUAYATbHBIX
1.4 MexaHuyeckue 15 2 1 05 I}I)I; %I;TTHF;;;I;X ;Ei?a VK-1.1, VK-
K0JIEOAHHS U BOJIHBI ' ! i 1.2, YK-1.3
CaMOCTOsITeTIbHOE |  1abopaToOpHBIX
u3ydyeHue yueOHoi| pabot Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qucie
JIIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
NPaKTHIECKOMY poBepKa
3aHATHIO; WHIUBUAYATBHBIX
BBITIOJTHEHNE 3ajad;
15 Pensrusucteras 15 0,5 0,5 I;I;%IE)TTH(K{IZZ[I;P;X BLIEZ;IGI:;CI(;I/II/I YK-1.1, VK-
MEXaHUKa ! ! ! i N 1.2, VK-1.3
CaMOCTOSITEIIbHOE BUPTYaJIbHOI
n3ydeHue yueOHoi| J1abopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
TuTepaTypsl B ToM | cemuHap Ne 5;
qucie
ANIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 10 6 6,5 2,5

2. Craructuyeckas Qusuka u

TCPMOJUHAMHUKa



21 MonekynspHo-

KHMHCTHYCCKasA
HJICAJIbHBIX Ta30B

Teopus

0,1

HOJATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY

3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabot (M13);
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHON
JUTEPATypHl B TOM
qrcie
AIIEKTPOHHBIX
pecypcoB.

MpoBepKa
WH/IUBUIYaJIbHBIX
3a/1a4;
3amura
nabopaTopHOi
paboter Ne 11;
cemuHap Ne 6;

VK-1.1, VK-
1.2, YK-1.3

2.2
TEePMOJANHAMUKH

OCHOBBI

0,1

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HPaKTHYECKOMY

3aHATHIO;
BBITIOJIHCHUE
NPaKTUIECKHX
pabot (M3);
CaMOCTOSITEIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JHUTEPATyPHl B TOM
qHCIe
AIIEKTPOHHBIX
pecypcoB.

MpoBEpKa
WHIUBUAYATbHBIX
3a1ay;
3ammra
nabopaTopHO
paboter Ne 14;
cemuHap Ne 7;

VK-1.1, VK-
1.2, VK-1.3

2.3 DneMeHThl (pU3NYECKOM

KHHCTHUKH

0,5

MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY

3aHATHIO;

BBITIOJTHEHNE

MPaKTHYECKUX

pabot (U3);
CaMOCTOSITETIbHOE

H3yueHHEe yueOHOU
U Hay4yHOU
JUTEPATyPHl B TOM
qucIie

JNIEKTPOHHBIX

pecypcoB.

HpOBEpKa
WHAUBUYaJIbHBIX
3a/1ay;

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

10

0,7

3. 9H6KTpI/I‘IeCTBO U Mara€Tusm




IoATOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MpoBepKa
BBITIOJTHEHNE WHIUBHUAYAIBHBIX
3.1 DnekrpocTaTHuecKoe MIPAKTUYECKUX 3ajad4;

VK-1.1, VK-
moje B BakyyMe H B 3 2 0,25 pabot (M13); 3ammra 12 VK-1.3
BEIIIECTBE CaMOCTOSITENIbHOE nabopaTopHOi - '

n3ydeHue yueonoi| padotsr Ne 21;
Y HAYYHOU cemuHap Ne 8;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO, poBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX
3.2 TTocTostHHBIH 1 2 1 02 HI; %I;TTHF;;[I;I;X ;aﬂil;’a VK-1.1, VK-
3NEKTPUYECKUM TOK ! p i it " 1.2, YK-1.3
caMocTosITeNbHOE | TabopaTopHOi
u3ydeHue yueOHoi| pabotsl Ne 24;
U Hay4HOH cemuHap Ne 9;
JHUTEPATyPHl B TOM
qHCIIe
JIIEKTPOHHBIX
’ pecypcoB.

MOJITOTOBKA K
CEMHMHApCKOMY U
MPAKTUYECKOMY
3aHATHIO;
BBINOJIHEHNE
MIPAKTUYECKUX IIpoOBEpKa

pador (M/13); uanBuayansHeix | YK-1.1, VK-

3.3 MaraurocraTuuecKkoe
1.2, VK-1.3

mole B BaKyyMeé H B 4
CaMOCTOSATENbHOE 3a/1ay;
BEIIIECTBE - .
usydeHue yueOHoi| cemunap Ne 10;
W Hay4HOU
JIMTEPATYPHl B TOM
quCIe
ANEKTPOHHBIX

pecypcos.

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAaKTUYECKOMY
3aHSTHIO; IIpoOBEpKa
BBINOJIHCHHE WH/IMBUTYaJIbHBIX
WHIYKIHS. MIPAaKTHIECKUX 3ajad; VE-1.1. VK-
DNeKTpOMarHUTHbIC 2 2 1 0,1 pabdot (M3); 3anmra 12 YI’<-1 3
kosiebanus.  IlepemeHHbIi CaMOCTOSITENIEHOE 11a00paToOpHBIX - '
JEKTPUUYECKUI TOK u3ydeHue yuaebHoi| pabot Ne 27, 28;
¥ HAyIHOU cemuHap Ne 11;
JIUTEPATyPhl B TOM
qucne
JNEKTPOHHBIX

pecypcos.

3.4 OnexTpoMarHuTHas




KOJICOaHHS ¥ BOJIHBI

3.5 DNeKTpOMarHUTHbIC

0,2

HOATOTOBKA
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPaKTHICCKUX
pabot (U3);
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU

Y Hay4HOU
JUTEPATyphl B TOM
qHCIIe
JIIEKTPOHHBIX
pecypcoB.

IpOBEepKa
HHJIUBHYaJIbHBIX
3a/1ay;

VK-1.1, VK-
1.2, YK-1.3

Uroro mo pazneny

12

1,25

Hroro 3a cemectp

36

18

18

52

OK3aMCH

4, Onrtuka

4.1 BomnHoBas
(unTepdepenuns,

OIITHKa

T(paKIust, TOJIIPU3AIINs)

3,5

0,75

HOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

HPaKTHYECKOMY
3aHATHIO,

BBITIOJIHCHUE

MIPAaKTHIECKUX

pabor (M/13);
CaMOCTOSITETTEHOE

u3ydeHue yueOHoi
¥ HAyIHOU
JUTEPATYPhl B TOM
qrcie
ANIEKTPOHHBIX

pecypcos.

IpOBEepKa
WHIUBUAYATbHBIX
3aj1ay;
3aIuTa
1abopaToOpHBIX
pabot Ne 32, 34, 35;
cemuHap Ne 12;

VK-1.1, VK-
1.2, YK-1.3

4.2 KBaHTOBAs ONTHKA

12

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U

MPAKTHIECKOMY
3aHATHIO;

BBITIOJTHEHNE

MIPaKTHIECKUX

pador (M/13);
CaMOCTOSTENIBEHOE

H3yuYeHHEe y4eOHOU

U Hay4yHOU

JUTEPATyPHl B TOM
qucie

JNIEKTPOHHBIX

pecypcoB.

MpoBepKa
I/IHIlI/IBI/IIlyaJ'H)HI)IX
3a/1a4;
3ammra
nabopaTopHO
paboter Ne 36;
cemuHap Ne 12;

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

3,5

12,75

5. ®usuka aroma




IoATOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MpoBepKa
BBITIOJTHEHNE WHIUBHUAYAIBHBIX
MIPAaKTHIECKUX 3amad; VK-1.1, VK-
5.1 ®usuka aroma 3 5 5 8 pabot (M13); 3ammra 12 VK-1.3
CaMOCTOSITeNIbHOE | J1abopaTOpHBIX - '
n3ydeHue yueonoii| pabor Ne 41, 42;
Y HAYYHOU cemuHap Ne 13;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
Htoro no pasueny 5 5 8
6. ®wusmka TBEpAOrO  Tela.
DJIeMEHTBI KBAHTOBOH (pU3HKH
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY;
BBITIOJTHEHNE MpOBEpKa
MPaKTHYECKUX | WHIUBUAYAIBHBIX
6.1 ®usmka TBEpAOro Tena. pabor (M/13); 3amay; VK-1.1 VK-
DNeMEeHTHI KBaHTOBO#| 3 5 4 8,1 | camocrosTensHOE 3anmTa 12 3',1’<_1 3
(usukn u3yueHue ydeOHol |  J1abopaTopHOit - '
U Hay4yHOH paboTs Ne 44,
JUTEpaTyphl B ToM [ cemuHap Ne 14;
qrcie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 5 4 8,1
7. duzuka a1pa i
JJIEMEHTAPHBIX YaCTHI
MOJTOTOBKA K
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO,
BBIIIOJIHCHHUEC
MIPaKTHIECKUX poBepKa
7.1 ®wusuka sAgpa U 3 5 6 5 pador (M/13); uauBuayansHeix | YK-1.1, VK-
2JIEMEHTAPHBIX YaCTHI] CaMOCTOSITETTEHOE 3ajad; 1.2, YK-1.3
usydeHue yueOHoi| cemunap Ne 15;
W1 Hay4HOU
JIMTEPATYpPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 5 6 5
Uroro 3a cemectp 18 18 33,1 JK3aMeH
Uroro no aucnumiuze 54 36 18 38,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3iIMYHBIX BUAOB y4yeOHOUM paboTbl Hambonee 3PPEeKTUBHBIE
pe3ynbTaThl OCBOEHHUS JUCHUIUIMHBI «®Pu3ukay [alT TpaAULMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH, VUHTEPAaKTUBHbIE TEXHOJIOTHH, UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE
o0pa3oBaTeibHbIE TEXHOJIOTUH.

TpaguiuoHnHble 00pa3oBaTENbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHu3aluio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANONAralilyl0 MNPsIMYI0  TPaHCISAIUIO 3HAHUA — OT
IpenoiaBaTess K CTyACHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBUAX, KaK MPaBUIIO,
PEIPOLYKTUBHBIN XapaKTep.

@opMbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas Jekuus — [OCIEeNOBAaTEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

Cemunap — Oecezia penojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBIECHHBIX
COOOILEHUH MO KaXJIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IIE€PEYHEM
pPEKOMEH1yeMOl 00513aTebHON U IOMOTHUTENBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHHMHM M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranuzainus yaeOHON pabOThI C pealbHIMH MaT€pUaTbHBIMU U
UH(OPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMHU MOJIEISIMHU
peaTBbHBIX 0OBEKTOB.

WHTepakTHBHBIE TEXHOJOTHMM — OpraHu3alvs oOpa3oBaTENbHOIO Ipoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIMAIIM3UPOBAHHBIMU  TEXHOJOTUSIMHU  TaKOro  poja  INPUHIUIN  HUHTEPAKTUBHOCTH
MPOCIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJIOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTEIbHOTO
npoliecca 1, Kak clieicTBUe, GOpMUPOBAaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@®opMbl yu4eOHBIX 3aHATHH C MCIOJIb30BAaHMEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKAlUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3aTUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce1a, JIEKIUs-TUCKYCCHSI.

CemuHap-MCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
po0JieMbl, BBISIBJICHHE MHEHHI B Tpymnmne (MEXIpyHIOBOM IUaior, JUCKYycCHs Kak CIHOp-
JIAAJjIor).

NHupopmaninoHHO-KOMMYHHMKAIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTUU — OpTaHU3aIHs
0o0pa30BaTeNBHOIO  MpOLECCa, OCHOBAaHHAas Ha  IPUMEHEHUH  CHEIHMaIM3HPOBAHHBIX
IPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB pabOThI ¢ HH(OpMaLIKEH.

@®opmMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3yanusanus. — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpalel yueOHbIX MaTepHaoB, MPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUIEeCcKUX, ayJH0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (opMe TMpe3eHTalMl — TMPEeACTaBIEHUE pPEe3yJIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATEIbCKON JESTENbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
IIPOIPaMMHBIX CpEZ.

6 YueOHO-MeTOAHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOI PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.



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

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUIITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. CaBenweB, U. B. Kypc ¢usuku : yuebnoe nocobue st By30B : B 3 Tomax / M. B. CaBenbes.

— 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas
¢uszuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekcr : anexTpoHHsii // Jlaus :
asekTpoHHO-OMbmmoreunas cucrema. — URL: https://reader.lanbook.com/book/152453 (nara

obparmenus: 29.04.2024). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

2. Cagennes, 1. B. Kypc o6mieit ¢pusuku : yauedbnoe nocodue : B 3 tomax / M. B. CaBenbeB. —
15-e u3n., crep. — Cankr-IlerepOypr : Jlansp, [0. r.]. — ToMm 2 : DAEKTPUYECTBO U MarHeTU3M.
Bonnbl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-8. — Tekcrt : 35eKTpOHHBIH //
Jlanb : snexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://reader.lanbook.com/book/113945
(mata obpamenus: 29.04.2024). — Pexxum mocTyna: sl aBTOPU3. TIOJIB30BaTENICH.

3. Casenbes, U. B. Kypc ¢usuku : yueOnoe noco6ue : B 3 Tomax / M. B. CaBenbeB. — 7-€ usn.,
ctep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 3 : KBanToBas ontuka. ATomMHas (u3HKa.
®wusuka TBepaoro Tena. @u3nKa aTOMHOTO siApa u daeMeHTapHbix yactun — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Texkct : anekTpoHHBIH // JlaHb : 37eKTPOHHO-OMOIMOTEUHAsS
cucrema. — URL: https://reader.lanbook.com/book/117716 (mata obOpamienus: 29.04.2024). —
Pexxwum nocTtyna: st aBTOpHU3. TOIB30BATEINECH.

0) lonmotHuTEIBHAS TUTEPaTypa:
1. Jemuguenko, B. M. ®usuka : yueOnuk / B.1. [lemuauenko, 1.B. Jlemunuenko. — 6-e uzn.,
nepepad. u non. — Mocksa : UHOPA-M, 2020. — 581 c. + [omn. marepuansl [DIeKTPOHHBIHI
pecypc]. — (Bricmiee obpazoBanue: bakanaBpuat). - ISBN 978-5-16-010079-1. - Tekcr :
anektponHbii. - URL: https://znanium.ru/read?id=372962 (mara obOpamienus: 29.04.2024). —
Pexxum noctyna: nmo nmoamucke.

2. ®dusuka B Tabauuax u popmynax : yauebHoe nocobue / T. U. Tpopumosa. - 3-e u3., ucmp. -
M. : Academia, 2006. - 447 c. : wi., cxembl, Tabm. - (Beicuiee npod. oopaszoBanue). - TekcT :
HEIOCPEICTBEHHBIMN.

B) MeTtoauyeckue yka3anus:


https://reader.lanbook.com/book/152453
https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
https://znanium.ru/read?id=372962%20

1. Mexanuka. MosnekymnspHas Gu3nKa U TepMOJUHAMHUKA : JlabopaTtopHbid npaktukym / E. H.
Acranos, 3. H. boruesa, JI. C. Jomkenkosa u ap. ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
AIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 37eKTPOHHBIA.

2. llenn MOCTOSIHHOTO TOKA: MPAKTUKYM 1o (u3uKe : yuyeOHoe mocobue [mns By3oB] / M. B.
Beuepkun, O. B. Kpusko ; Marauroropckuii roc. texuuueckuid yH-T uM. I'. 1. Hocosa. -
Marnautoropck : MI'TY um. I'. 1. HocoBa, 2022. - 1 CD-ROM. - 3arun. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5-9967-2300-3. -
Texer : 3JeKTPOHHBIN.

3. CaBuenko lO. U. Ilepemennsiii Tok : naboparopusiii npaktukym / FO. U. CaBuenxko, O. H.
BoctpoknyroBa, H. 1. Mumienesa ; FO. U. CaBuenko, O. H. Boctpoknyrosa, H. U.Muienesa ;
MI'TY. - Maruautoropck : MI'TY, 2018. - 1 smekrpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TeKcT : 3eKTPOHHBIN.

4. ®u3vka TBEpAOro Teja, aToMa W aTOMHOTrO sjpa : yuyeObHoe mocodbue [nns By3oB] / C. A.
byrakos, /. M. lonrymmun, M. A. Jlucosckas, B. B. MaBpunckuii ; Marauroropckuii roc.
texHuueckuid yH-T uM. ['. Y. Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - 3arn. c¢ Ttutyn. oskpana. - Copepxk.: Jlaboparopueie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -

Teker : 3IeKTPOHHBIN.

5. Koukun FO. II. Coopuuk 3amau no ¢usuke : npaktukym / FO. I1. Koukun, U. 0. borauesa ;
MI'TY. - Maruautoropck : MI'TVY, 2018. - 1 snextpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TekcT : 3IeKTPOHHBI.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanwue [10 Ne norosopa Cpoxk neiicTBHS TUIEH3UH

MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro

Professional

7Zip cB00OTHO pacnpocTpansemoe [10 OECCPOUHO

Adobe Reader cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

MS Off_lce 2003 Ne 135 o1 17.09.2007 OeccpouHo

Professional

Bpaysep Yandex [cBoGommo pacnpocrpansemoe I10 OECCPOYHO

Bbpayzep Mozilla

Firefox cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanaue xypca Cchlnka
DnekTpoHHas 0a3a mepuoauueckux u3nanuii East View AL .
Information Services, OO0 «MBUC» https://dlibeastview.com/



https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/3193.
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393
https://host.megaprolib.net/MP0109/Download/MObject/2122

HauumonansHas HH(pOpPMAITMOHHO-aHATUTHYECKAS

URL:
cucreMa — Poccuiickuil MHAEKC Hay4HOIO LIUTUPOBAHUS AT . .
(PUHLD) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIHTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:




Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VYueOHbIC ayAMTOPUU Ui IMPOBEACHUS 3aHATHI JeknuoHHoro Tuma (Ne388, 394)
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, IEPEauu U MPeICTaBICHIS HHPOPMALIH.

VYyeOHast ayquTOpHs IS IPOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOW ~ pm3uku  u  tepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bBaucTuueckue MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUIS MCCIIEJOBAHUS PaCIpEEICeHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlabopaTtopHas ycTaHOBKa HJisi ONpEICIICHUS TOKa3aTelell amuadbarbl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTaHUS SHTPOIHHU B MPOIECCE
muddy3un ra30B Ha MOJIENN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOITUH B IIPOIECCe
TerooOMeHa.

9.YcranoBka mnabopaTopHas i H3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. YcranoBka nabopatopHas Il UCCIIEJOBaHMs TEINIOEMKOCTH TBepaoro tena "MO-
TET-M".

11. YcranoBka nabopatopHas AJisi ONpeesieHNs YHUBEPCAIbHOM Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

YyeOnass aynutopuss g TpoBeldeHust jabopaTopHbix paboT: JlabGoparopus
«Qnektpudectsa 1 ontuku» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHbIE TPUOOPHI 1S
IpOBe/IeHUs 1a00paTOPHBIX padoT:

1.JIabopaTopHasi ycTaHOBKA JUIsl HCCIIEJOBAHUS DIIEKTPOCTATUIECKOTO OIS C IIOMOIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MUJUTHAMIIEPMETPA.

3. YcraHoBKa 1abopaTopHasi I71sl ONpeIeIeHUs UHAYKTUBHOCTH COJIEHOH/1a 1 MAaTHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3y4eHHs Pe30HaHCa HaIMpsDKEHUH M onpenesieHus
WHIYKTHBHOCTH

5. JlaboparopHas ycTaHOBKa Ji MU3y4YCHHs JJIUHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIeTKH.

6. JlabopaTtopHasi ycTaHOBKa AJis OMpeNeieHHs] paanyca KPUBU3HBI JTUH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOMIBIO Kouer] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPEAEICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKY IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marazun emkocreii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Maras3un uaayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynetumetps! nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananbubrii GOS-620 FG.

16. ITonsapumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VueOHas aviuTonus IS TTNORETIEHNS Ta00naATONHKRIX haboT: JTabonaronus «AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpPHUTEIbHBIC NPHOOPHI st
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopnas ycranoBka 1y "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHast 1Jis OIlpeieJIeHHs] TOTeHIMana BO30yXIeH s Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurt.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynetumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAWTOpHH JUIS TIPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXYTOYHOM artectanmu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK 1OCKA, TPOCKTOP;

MynpTUMEIUINHBIN IPOEKTOP,3KPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJTHEHUS KypCOBOTO MPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboTel. (Nel82) IlepconanmbHbie kommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCHTETA.

[Tomemenne [as1 XpaHeHus U NPOo(UIAKTHYECKOrOo OOCTYXKUBaHUS Y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxu, ceiidbl ajisi XpaHEHHS Y4€OHOTO OOOpPYIOBaHWUSL.
WHCTpyMEHTBI 17151 pEMOHTa 000PYAOBaHHS.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
[To mucrumuinne «Pu3nkay NpeIycMOTPEeHa ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs

paboTa 00y4aroUXC.
AynuTopHas caMOCTOsITeNIbHAsS paboTa CTYIEHTOB MPEIoaraeT peeHne KOHTPOIbHBIX 3a71a4
Ha NPAKTHYCCKUX 3aHATHAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoaguHamMuka»

1. Paiyc-BeKTOp YaCTHI[EI M3MEHsETCs 1o 3aKony: I =5t%i+ j+ 2tk .

Ornpenenutsb: 1) ypaBHEHHE TPACKTOPUH YACTHUIIBI; 2) CKOPOCTh M YCKOPEHUE YaCTHIIhI B
MoMeHT BpemeHH =1 c; 3) kacaTenpHOEe U HOPMaJIbHOE YCKOPEHHE TOUYKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. OIMH MOJIb MJICAJTBHOTO OJJHOATOMHOTO T'a3a COoBepIaeT mpoiecc 1-2-

3. To=100K. Ha ydactke 2-3 K ra3y HOJBOJAT KOJIMUYECTBO TEIJIOTHI I 3 2
Q23 = 2,5 k/[rc. Haiingute oTHOIICHHE pabOTHI A1-7-3, COBEPIIAEMOA 7
ra3oM B XOJI€ TIpoliecca, K KOJIMYeCTBY TeIoThl  Q1.2.3, L B
HOTJIONIEHHOMY I'a30M. o P

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTh. K KOHIly HUTH IpHUBsI3aH rpy3 Maccoi M =
800 r, KOTOpBIH OIyCKaeTcs ¢ yckopeHueM a = 1,5 M/, Onpenennre MOMEHT UHEPIIUU
OapabaHa.

4. Crepxenb anuHo# 1,5 M 1 maccoit 10 Kr MOXeT BpalarbCsi BOKPYT HEMOABUKHOM OCH,
MPOXOJIAIICH Yepe3 BepXHHM KoHell cTepxkHs. B cepenuny crepxxkns yaapser myns maccor 10 T,
JeTsIas B TOPU30HTAIILHOM HaIpaBJICHUH co ckopocThio 500 M/c u 3acTpeBaet B crepkHe. Ha
KaKO# yroJl OTKJIOHUTCS CTEPKEHb TocIa yaapa?

5. Onpenenure, IpU KaKoW TEMIIEpaType ra3a, COCTOSIIETO U3 CMECH a30Ta M KHCIIOPO/Ia,
HauboJsIee BEPOSITHBIE CKOPOCTU MOJIEKYIT a30Ta M KUCIOpoAa OyayT OTINYAThCs IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocrarnka. I[loctossHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepmmHax KBajgpara co CTOpoHor a=4(0 cM HaxXOASATCS OJIUHAKOBBIC
MOJIOKUTENBHBIE 3apsibl 0 6,4 HKT kaxapid. HaliT HanpsHyKeHHOCTh M MOTEHIIUAI
AIEKTPUYECKOTO I10JIS B UETBEPTOM BeplInHe. PaccunTaTh pa3HOCTh TOTEHIMAIOB MEXITY
LIEHTPOM KBaJIpaTa U YE€TBEPTOU BEPILIMHOM.

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

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuiibl Toka BO
BCEX YYacTKax IeMH; 2) TeIJIOBYIO MOIIIHOCTh, KOTOpast es s
BBIJICTISICTCS] HA COTIPOTHRIICHNN R3. Ry £2, 72
|
E]

3 Konpencarop ¢ eMkocThio 4 MKD 3apsAniy OT HCTOYHHKA TOKA ¢ HanpspkeHneM 36 B u

MMPUCOCOAUHUIIN B TOUKAX AuBc 6aTapee171 HE3apAKCHHBIX KOHACHCATOPOB, H306pa)KeHHOfI




Ha pucyHke k 3anade 15.3. [Ipuuem C1=3Mx®D, C,=5 mx®d, C3=24 mxd. Haiitu 3apsia,
KOTOPBIiA MOCIIe 3TOro OyJeT uMeTh KoHaeHcaTtop Cs, M H3MEHEHHE 001Iel YJHEPTUH BCEeX
YeThIpeX KOHJIEHCATOPOB.

4. Kpyrosoii BuToK paaunycom R=15,0 cM pacrosiokeH OTHOCHTEIIbHO OECKOHEYHO
JUIMHHOTO TIPOBOJIa TaK, YTO €ro IJIOCKOCTh NapasuienabHa nposoay. [lepnenaukynsp,
BOCCTAHOBJICHHBIN Ha MPOBOJ] U3 IIEHTPA BUTKA, SIBJISIETCS HOPMaJbIO K IIIOCKOCTH BUTKA.
Cwita Toka B mpoBojie 11=5A, cuia Toka B BuTKe Toku l,=1A. PaccrosiHue OT 11eHTpa BUTKA
1o nposoja =20 cm. OnpenennTe MarHUTHYIO HHIYKIUIO B [ICHTPE BUTKA.

5. Ha paccTosgHuu a = 1 M OT JUIMHHOTO NPAMOTIo NpoBoJia ¢ TOkoM | = 1kA HaxoguTcs
KOJIb1IO paguycoM I' = 1 cm. Konb11o pacnonoxeHo Tak, 4ToO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINI €ro, MakcuMaseH. OnpenenuTe, Kakon 3apsj] IPOTEUET 110 KOJIbLY IIPU
BBIKJIFOYEHUM TOKa B npoBojie. ConpoTtupieHue koapia R =10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. [TnockoBbIMyKJIasi CTEKISIHHAS TUH3A C PAAKYCOM KPUBHU3HBI C(heprUuecKOi TOBEPXHOCTH
R =12,5 cM mpuxata K CTEKJIIHHOM TJIaCTUHKE. JlameTp HEKOTOPOro TEMHOTO KOJIbIla
HeroToHa B otpaxkenHoM cBete d; = 1,0 MM, JHaMeTp K€ TEMHOTO KOJIbIIA, TIOPSIKOBBIi
HOMEp KOTOpOro Ha 5 equnuil 6osbiie, d; = 1,5 Mm. OnpeeniuTh JUTMHY BOJIHBI CBETa A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpasIeHuu ¢ = 41° coBnafany aBe IMHUK: A = 6563 A (MakcHMyM TpeThero HopsaKa) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaKa)?

3. [TepBoIii ONIIPU3aTOP YCTAHOBIICH TAK, YTO €r0 IJIOCKOCTh MPOMYCKAHUS BEPTHKAIBHA,
BTOPOM MOJSIPU3ATOP PA3BEPHYT M0 OTHOILIECHUIO K TIEPBOMY Ha yroJ 20°. Bo ckoiIBbKO pa3
W3MEHUT MHTCHCHUBHOCTH €CTECTBEHHOTO CBeTa Takas cuctema? [loa kakum yriiom K
BEpPTUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npomien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temrnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TemyI0Bast YHEPIus, u3nydaemas Tesiom? Ha ckoabKo M3MEHUIIAch JUTMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYEeHUs?

2. ®otoH c sHepruel 1 MaB paccesiics Ha cBOOOHOM MOKOMBILIEMCS IeKTpoHe. Halitu yron
paccessHUS (JOTOHA M KUHETHUYECKYIO SHEPTHIO JIEKTPOHA OTAAYH, €ClIU B pe3yJbTare
paccesiHus 1JTMHA BOJTHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu nmoodyepeHOM OCBELICHUN IOBEPXHOCTU HEKOTOPOI'O METaJlJIa CBETOM C JUTMHAMU
BosiH 0,35MkM 1 0,54 MKM 0OHapyKUJIM, 4YTO COOTBETCTBYIOIINE MAKCUMYMbI CKOPOCTHU
(OTO3EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiftu paboTy BbIX0/1a 3JIEKTPOHOB C
MIOBEPXHOCTHU ATOI'0 METAJLIA.

4. TIy4oK mapauieqbHO ABHKYIIMXCS YIEKTPOHOB, MMEIoIX ckopocti 10° M/c, magaer
HOpPMaJIbHO Ha Juadparmy ¢ ATMHHOH mienbto mupuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M o6pasyercs nudpakunoHHas kaptuHa. OnpenenuTs JMHEHHOE pacCTOSHUE
MeXy Iu(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPAIKA.

5. Bo ckonbpko pa3 aebpoitieBckas IJIMHA BOJHBI YaCTHIIBI MEHBIIIE HEOTIPEICTEHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHOW HEONPEIeIEHHOCTH uMnyiabsca B 1% ?




6. DIEKTPOH HaXOIUTCS B OECKOHEUHO ITyOOKOH MOTEeHIMATBHOH siMe mupHuHOii £. B kakux
Toukax B UHTepBatie () <x < { INIOTHOCTb BEPOATHOCTH HAaXOXKICHUS dJIEKTPOHA HA IIEPBOM
¥ BTOPOM SHEPreTUYECKUX YPOBHSIX OJMHAKOBA? BBIUMCINTD MIIOTHOCTh BEPOSTHOCTH JUIS

ITHX TOYeK. Perenne nosscHUTh rpaduyecku.

AKP Ne § «®@u3uka aTroma H s1Apa»

1. BeraucnauTh MHIYKIIUIO MAarHUTHOTO MOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO NMEePBOil OOPOBCKOI OpOUTe (CUUTATH BpALIAOIIMICS FIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

2. Toxostmuiics non He' ucmyctun GpoTOH, COOTBETCTBYIOIMI FOJOBHOM JTMHUM CEPUM
Jlaiimana. Haiitu sHEpruto, UMITyJIbC © Maccy 3TOTO (OTOHA.

3. Ipenapar %2U maccel M = 1 r usnyqaer 1,24 10* o — wactuy B cekynay. Haitgure nepuon

mojrypaciaja 3Toro mpernapara, €ro Ha4aJdbHYI0 aKTUBHOCTb U aKTUBHOCTB 4EPE3 lMp,I[ JICT.

4. SInpa nutus-7 6oMOapaUpYIOTCS TpoTOHAMHU. B pe3ynbpTaTe mpoTeKaHus SACPHON PEaKIHK
00pa3yroTcs IB€ OJJMHAKOBBIX YacTUIlbl. HaliT ummynbebl 3TuX yactull. Ilox kakum yriom oHu
pasnerarotcsi? CuuTaTh, 4TO SAPO-MUILIEHb HEMOABUKHO, a SHEPTUS HAJIETAIOIIETO MPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHaA paﬁoTa O6y‘~IaIOIJ_[I/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI IO COOTBETCTBYIOLICMY pa3Jicily € npopa60TK0171 MaTtcpHraia, IIoAroToOBKU K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITIOJIHCHUEC MHAUBUAYAJIbHBIX 3aJaHuM.

Ilepedyenb TeM 1JIsl MOATOTOBKU K CEMHHAPCKHUM 3aHATHAM:
Cemunap 1. [IpuMeHeHue 3aKk0HOB COXpaHEHUS ISl ONIPENIEIICHHsI CKOPOCTH T0JIeTa IyJIn

1. Umnynbec maTepuanbHON TOUKH. MIMIysibC cucTeMbl. 3aKOH COXpaHEHUs UMITysbea. LlenTp
Macc CUCTEMbl MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca yacTulipl. MOMEHT UMIyibca CUCTEMBI. 3aKOH COXPAaHEHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MaT€PUAIbHBIX TOYEK.

3. Pabora cuiiel. MomHocTh

4. KoHcepBaTuBHbBIE (MOTEHIIMAIBbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U CUCTEMBI MaTEPUATIbHBIX
ToueK. CBSI3b CUJIBI U MMOTEHIMAJIBHOM 3HEPTUU.

5. KuHetndeckas 3HEprus CUCTEMBI MATEPUATIBHBIX TOUYEK

6. 3aKOH COXpaHEHHs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAJIbHBIX TOUYEK

7. YIpyrue u Heylnpyrue CoyaapeHus.

CCMI/IHap 2. I[I/IHaMI/IKI/I BpaaTCJIbHOI'O ABUXKXCHUSA TBEPAOTO TCJIa BOKPYT HEIMOJAB)KHON OCH

1. AHanorus XxapakTepUCTUK U ypaBHEHUH MOCTYNATEIbHOIO U BPAIlaTEIbHOTO ABM)KEHUS.
2. OcHOBHOE ypaBHEHHE AMHAMUKH ITOCTYIATEIBHOTO ABM)KEHUS (JBa BUA).

3. OcHOBHOE ypaBHEHUE TMHAMUKH BpAIIaTeIbHOIO JBUKEHHUS (J[Ba BUAA).

4. MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA.

5. MOMEHT uHepUuu TBEPAOIO Tea.

6. Teopema Illteiinepa.




7. Ilpumenenune Teopemsl LlITeitHepa 1 CBOKCTBA aAAMTUBHOCTH MOMEHTA HHEPIIUU B MPOCTHIX
clly4dasx.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

1. JIBa MeTOAA ONMCAHMS MAKPOCKOIIMYECKHUX CUCTEM.

. IlapameTpsl cOCTOSHUS.

. PaBHOBeCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHUE MOJICKYJIIPHO-KMHETUYECKOW TEOPUH I'a30B.
. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

. DHeprus MoJIeKyJ rasa.

. Pactipenenenue Maxkcaeina.

. Ananu3 pacrnpenenenus Makcpesia.
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. XapakTepHble CKOPOCTU MOJIEKYJ UJCAIbHOTO Ta3a.
Cemunap 4. [lepBoe Hauano TepMOAUHAMUKH

1. J{aBnenue u tremneparypa ¢ Touku 3peHust MKT. YpaBHeHue cocTosiHuS UieanbHOro rasa.
2. [lepBoe Ha4a0 TEPMOJIUHAMUKHY.

3. Pacnipenenenue sHEPruu Mo CTETICHIM CBOOO/IBI.

4. BuytpeHHsist 2Heprusi Kak (YHKIHSI COCTOSTHUS CUCTEMBI.

5. Pabora kak pyHKIHS Ipoliecca.

6. 3oTepMuUeCcKuii, H30XOPHUYECKUI U H300apUUECKHUMA MPOIECCHI.

7. Tennoemkocth. OTHOILIEHUE TermoeMkocTel. [Tokasarens aanadaTsl.

8. AnunabaTtudeckuii mpouecc. Ypasuenue [lyaccona.

Cemunap 5. Bropoe Hayaio TepMOIMHAMUKA

1. OGpaTtumbie U HEOOPATUMBIE MTPOIIECCHI.

2. Bropoil 3aK0H TEpMOJIMHAMUKH.

3. IIpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTpOnHs Tena. CBOWCTBA SHTPONIMH U30JUPOBAHHOM
CUCTEMBI.

4. V3MeHeHHe PHTPONMH B U30IIPOLECCaX C UI€aIbHBIM I'a30M.

5. TepMonnHaMuyeckasi BEPOSTHOCTb COCTOSIHUS CUCTEMBI. CTaTUCTUYECKUIN CMBICT BTOPOTO
Hayaja TePMOJIMHAMUKH.

CGMI/IHap 6. UccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA ¢ TIOMOIIBIO OJUHAPHOI'O 30Haa

1. DnexTpocraTueckoe nojue. DieKTpudeckuil 3apaa. 3akoH Kyiona.
2. HanpspkeHHOCTB 2JIEKTPOCTaTHUECKOT0 NoJs. [IpuHiun cynepno3unun.

3. ITorok BekTOpa E, Teopema I"aycca.

4. IToTeHIMaTBHOCTB 3JIEKTPOCTATHUECKOT0 1MoJIsl. Teopema o IUPKYIISIHN.

5. CBs13b MCKAY HAMMPS)KCHHOCTBIO Y IMOTCHIMAJIOM.

6. 'eomeTpuyeckoe onucanue nois. CuioBble JIMHUU. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH.



CemuHap 7. IlocTOSIHHBIN 3JIEKTPUUECKHM TOK.

1. Dnexrpuueckuii Tok. [I10THOCTH TOKa. Y paBHEHNE HENPEPBHIBHOCTH.

2. 3akon OMa it oqHOpOAHOTO yyacTka uenu. ConpoTusiaeHue npoBogHuka. CoeuHeHne
COIPOTHUBJICHUIA.

3. 3akon OMa Jy1s HeoqHOPOAHOTO y4yacTka 1enu. CroponHue cuibl. DJIC.

4. TlpaBuia Kupxroda.

5. MomHocTtb ToKa. 3akoH [xoynsa-Jlenna.

CemuHap 8. 3yuenue pe3oHaHca HANPSKEHUH U ONpeiesIeHUEe UHIYKTUBHOCTH KATYILIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOAHUS B KOHTYpE.

3. CaBur ¢a3 mexay BaemrHeit 31C 1 TOKOM B KOHTYpE.
4. ITonmHOE CONPOTUBIIEHUE B LENU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNPsKEHUI.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUM.
7. BexTtopHas nuarpamma.

CemuHap 9. MaruuTtHoe nojie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McToYHMKHM MarHUTHOTO 1oJIsl. MarHuTHOE MoJie ABMXKYILIErocs 3apsiaa U MpOBOAHUKA C
ToKkoM. 3akoH buo-Cagapa.

2. IloTok ¥ HMpPKYJISIUsSA BEKTOpAa MHAYKIMU MarHuTHOro noJjisi. Teopema ["aycca u reopema o
LHUPKYJISIUU.

3. Cuina JlopeHnna. [IBukeHune 3apssKeHHOM YacTHIIBI B MATHUTHOM TIOJTE.

4. Cuna Awmrepa.

5. 3akoH anekTpoMaruuTHoM nHAYKIMU Dapanes. [Ipasuio Jlenna.

6. BuxpeBoe a5ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykrusHocTh. ConeHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus cBeta

1. DneKTpOMarHUTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJTH.

3. Untepdepenius cBeta OT ABYX UCTOUHUKOB.

4. NnrepdepeHius cBeTa OT IIOCKONapaieIbHON TUTACTUHKH.

5. MuTepdepenIus cBeta OT MIACTHHKYU nepeMeHHoN TonmuHbl. Konbiia HeroToHa.
6. [Ipumenenue uaTEpPEpeHITNN CBETA.

Cemunap 11. Iudpakius ceera

1. SABnenue nudpakunu. Oco6eHHOCTh AUPPAKIMU CBETOBBIX BOJH. Judpakuus Openens u
®paynrodepa.



2. [Tpunuun [oitrenca-®Openens. YnpouieHne BEIYUCICHUH ¢ TOMOIIBI0O BEKTOPHOU
JMarpaMMmal.

3. Audpaxuus Openerns Ha KpyrioM oTBepcTHH. 30Hb OpeHerns.

4. Nudpaknus OpayHrodepa Ha y3KOM MPAMOIUHEHHON MIeTu. Y CIIOBHSI MAKCHMYyMa U
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU(paKium.

5. dudpakunonnas pemerka. OCHOBHBbIC XapaKTEPUCTUKH TU(PPAKITMOHHON PEIICTKH. Y CIIOBHS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus cBera

1. ITonspu3zanus ceera. EcTecTBEHHBIN U MOISPU30BaHHBIN CBET.

2. Ilongpu3zanus cBeTa Npu OTpakKeHUU U IperoMiIeHuH. 3aKkoH bprocrepa.

3. Monspusarus npu ABOWHOM JrydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOI'O JTY4EeH.

4. IMonspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mantoca. AHanu3 NMoJsIpU30BaHHOTO CBETA.

6. OnTuyeck akTUBHbBIE BEeLIECTBA. BpalieHue niockoCcT Noaspu3aluy CBETa.

Cemunap 13. KBanToBas npupoaa cera. KopnyckyasipHO-BOJIHOBOM Tyanu3m

1. TernoBoe nznydyenue abCoaOTHO YepHOro tena. 3akoH Ctedana — bonbimana. 3akoH
cMelieHus Buna.

2. KopryckynsspHO-BOJIHOBOM Tyainu3M cBeTa. DHeprus U uMmysbc potoHa. /laBneHue cBera.
3. ®oroaddexr. 3akoubl hoTodrhdekra. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBolicTBa yactul. [{nrHa BosHb! ae bpoins. [IpuHumn HeonpeaeneHHOCTH
['eitzenOepra.

CemuHap 14, 15. DneMeHTbI KBaHTOBOW MEXaHUKH

1. IInanerapHas monens atroma. [Toctynatst bopa.

2. N3nyuenue aToma BOJIOpO/ia M BOAOPOAONIOA00HBIX cucteM. CriekTpanbHbie cepuu. Dopmyna
banbmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3akOoH Mo3iu.

4. KBaHTOBBIE UKCIa, XapaKTEPU3YIOIINE MTOJIOKEHNE AIEKTpOoHA B aTome. KBaHTOBaHME
sHeprun. KBanToBaHne MomMeHTa uMnyJibca. CuH 3JIEKTPOHA.

5. Cxema sHepreTudyeckux ypoBHel aroma Bonopoaa. [IpaBuna or6opa mpu aTOMHBIX
nepexoiax.

6. 3aMoTHEeHNE AIIEKTPOHHBIX 000I0YeK B MHOTOYJIEKTPOHHBIX aroMax. [Tpunmmmn [aymu.

Tema 16,17.ATomHas u simepHas Gusuka

1. SIBnenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacnaaa. PagnoakTuBHbIE
PAIBL.



2. CocTaB ¥ XapaKTepUCTUKH aTOMHOTO sipa. Saepusie cuibl. KanenbHast 1 06omovyeuHas
Mozenu saep. Panuyc sapa.

3. Macca u 3Heprus cBs3u sapa. Y iejabHasi 3HEpIus CBA3U.

4. SlnepHble peakuu. DHEPIUsl IEPHON PEAKIIUH.

5. YpaBHEHHUE U SHEPTrEeTUYECKOE yCIIOBUE O-pacniafa. CBs3b SJHEPTUH O-HACTHULIbI C IEPUOAOM
nonypacnaaa. TyHHenpHBIN dGdekT mpu o-pacmane. CoekTp o-4acTHII.

6. Xapakrep cnekrpa y-uznydeHus. [Ipomeccsl B3auMoAeCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTb MHTEHCUBHOCTH Y-U3y4EHUs OT TOJIILMHBEI 104 BewecTBa. CpaBHEHHE
MPOHHKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB M3ITyUCHHS.

7. Tpu Buga B-pacmana. DHepreTHUecKuil criekTp B-yacTuil. ['umore3a HEUTpUHO. 3aKOHBI
coxpaHeHus npH -pacnane. Jlentonsl. JIENTOHHBIN 3apsi.

TeMbl 1J151 CAMOCTOSITEJILHOIO HU3YyYCHUA

1. Bemnyxaennsle konebanus. Pesonanc

2. BonHbl. YpaBHEHHE TUIOCKOK BOJTHBI. DPa30Basi CKOPOCTh, JJIMHA BOJHBI, BOJTHOBOE YHCJIO.
HNuTtepdepentius u qudpakius MEXaHHIECKUX BOJH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIC Ta3bl

5. DNeMeHTHI HEPAaBHOBECHOW TEPMOIMHAMHKHI

6. [TpuHIAIT OTHOCUTEIIEHOCTH B JICKTPOAMHAMHUKE. MarHUTHOE MMOJI€ KaK PEISTHBUCTCKUI
apdexT

7. CepeyHUKHU B KaTyIIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BzaumopeiicTBre U3yueHusl C BEIIECTBOM: JIaBJICHUE CBETA, TIOMUHECIICHIIHS,
(hOTOXUMHUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CIeKTp aTOMOB M MOJIEKYJI, PUPOJa XUMUYECKOU CBA3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero

IIpumepHble HHAUBUAYAIbHBIE JoMalHue 3aganus (M/13)

WNHuBHyanbHBIE 3a1a41 U3 HCTOYHUKA:

Kouxkun FO. I1. YueOubie 3anaun no ¢usuke [ DNEeKTPOHHBIN pecypc] : yuebHoe nocodue / FO. I1.
Koukun ; MI'TVY. - Maruuroropck : MI'TVY, 2015. - 1 anekrpos. ont. auck (CD-ROM). —
MakpooObeKT



7 OueHoYHbIE CPeACTBA IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAIMU

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

Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

YK-1: Cnnocoden OCyHIECTBJATH MOUCK, KpI/ITI/I‘leCKI/Iﬁ AHAJIU3 U CUHTE3 I/IH(l)OpMaIII/II/I, MNPUMCEHSATDb CHCTEMHBIH MOAXO0] AJIsI PeUICHUSA MOCTABJICHHBIX

3aja4
YK-1.1 Ananusupyer 3a1auy, Bbiiensis ee | [lepedeHb TeopeTnyecKUX BONPOCOB K IK3aMeHY (2 ceMmecTp)
0a30BbIE COCTABJISAIOLINE, 1. Mexanuueckoe nBwxenue. [Ipenmer kuHemaruku. Cuctema otcyera. MarepuanbHas TOUKa.
paccMaTpuBaeT U IIpeiaract Tpaexropus. Paguyc xpuBusHbl Tpaektopuu. I[lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
BO3MO>KHbIE BAPUAHTHI PEILICHUS IIPOU3BOIHBIE PAINyC-BEKTOpA 10 BpeMeHH. HopMabHOE 1 TAHM€HIIMAJIBHOE YCKOPEHUS.
IIOCTaBJICHHOM 3a7]a4M, OLICHUBAs 2. llocrymarensHoe NBWKEHHME TBEPIOTO Tena. BpamarenpbHOe ABMKEHHE TBEPAOTrO Tena. YTOoI
UX JTOCTOMHCTBA U HEJJOCTATKH IIOBOpPOTA. YTIJIOBasg CKOPOCTb M YIVIOBOE YyCKopeHue. CBA3b MEXIy YIVIOBBIMM M JIMHEWHBIMU
YK-1.2 Ornpenensier, UHTEPIPETUPYET U XapaKTEPUCTUKAMU JBUKECHUS.
PaHKHUPYET MHPOPMALIHIO, 3. IlepBbiii 3akoH HploToHa — 3aKoH MHEPLMH. HNHepuuanpHble CUCTEMBI OTCUYETA. VHone kaK
MaTepuajgbHas MpUUYMHA CHIIOBOTO B3aumozeictus. Cuna u macca. Mmnynbe Tena. Bropoit u tpetuit
TpeOyeMyto /Ui pelieHus
. 3aKkoHbI HproToHa.
IIOCTaBJICHHOM 3aJ1a4H; 4TI .
. [lonsiTHe coOCTOSIHMS B KJIACCUUECKONM MeXaHuKe. BHellHue W BHYTpEHHHE CHJIbl. 3aMKHYTbIE
OCYIICCTBIIACT HOUCK MEXaHUUYECKUE CUCTEMBbL. 3aKOH COXPAHEHHUS UMITYJIbCA U €T0 CBSA3b C OJJHOPOIHOCTHIO IIPOCTPAHCTBA.
MH()OPMAIHMH 110 PA3TUYHBIM 5. DHeprus Kak yHHBEpCaJlbHAasi Mepa pa3IMuHbIX (OpM IBHKEHUS U B3auMoJieicTBUsA. Mexannueckas
THUIIaM 3aIIpOCOB sHeprus u pabota. Kunernueckass sHeprus. IloreHumanbHas sHeprus. I[loTeHumanbHOE NOJE CHIL
KoHcepBaruBHble cuiIbl M NOTEHUUaAIbHbIE MONsl. CBS3b MEXAY CHUJIOM M INMOTEHLMAIbHOW 3HEpruen.
[TorennmaneHast SHEPTHs yNPYyrux AeopMauii v mojist TATOTEHHUS.
6. 3aKoH cOXpaHeHUs TOJHOW MeXaHHdecKo# sneprun. CoynapeHue Tell.
VK-1.3 [Tpu o6paboTke nHGpOpPMALTUU 7. Tloustue abCONOTHO TBEPAOTO Tena. MOMEHT CHIIbl. MOMEHT MMIyJbca MPHU BPAIICHUH BOKPYT

OTaMYaeT (hakThl OT MHEHHIH,
WUHTEPIPETALNM, OLIEHOK,
dbopmupyeT COOCTBEHHBIC MHEHHS
U CYXJICHUS, apTyMEHTHUPYET CBOU
BBIBOJIbI U TOUKY 3PEHUS

HETMOJABMKHOM OCH. MOMEHT WHEpIMU MaTEepPUAIIbHOW TOYKM M TBEPAOro Tena. MOMEHTBl WHEpUUU
HEKOTOPBIX TEJl.

8. OcHOBHOE ypaBHEHHWE [WHAMHKH BpAlIaTeIbHOTO JBIKEHUS. (DH3MUECKUI CMBICI MOMEHTa
uHepun. PaboTa BHEITHUX CUJT ITPU BPAILICHUH.

9. IlpeoOpazoanuss ['amwres. [IpuHIMII OTHOCHTEIHHOCTH.
otHocuTenbHOCTH. [Ipeobpa3zoBanus JIopeHla u CleCTBUS U3 HUX.

10. OcHOBHO}M 3aKOH PESITUBUCTCKOW JIMHAMUKH MaTEepUAIbHOM TOYKUA. B3amMOCBs3h MacCchl U

[TocTynaTel cnenuaibHOM TEOPUH
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sHepruu. Bpems B ectecTBO3HaHUU. [ paHMIIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

11. OcHOBHBIE TMOJOXKEHUS MOJIEKyIsApHO-KuHeTHueckor Teopun (MKT). CocrosiHuEe CHCTEMBI.
[TapameTpsl cocTosiHus. PaBHOBECHBIE COCTOSIHMS M Tporiecchl. Mx rpadudeckoe nzo0paxenue. ONbITHBIC
3aKOHBI UJeallbHBIX ra3oB. YpaBHeHue MeneneeBa-Knaneiipona. OcHoBHoe ypaBHeHrne MKT uaeanbHbIx
ra3oB. Uncio creneHeil cBOOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM paclipelelieHMH 3HEPTUu MO CTereHsM cBoOozabl. CpemHss
KMHETUYECKasi SHEPrHsl MOCTYNATEIbHOTO JBUKEHUS MOJIEKYN. MOJIEKYISIpHO-KUHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBsi3b JaBJICHH, KOHIEHTPALUU U TeMIIepaTypbl. BHyTpeHHSS SHEPTHsl UICATbHOTO Ta3a.

13. Cratuctuueckuii meroxa uccienoBanus. Ckopoctu Mosiekyi. [loHaTre o pyHKIMH pacrpeIeICHHs.
3akoH MakcBenna JUisl pacrupezesieHus MOJIeKyJl HIealbHOro ra3a mo ckopoctsMm. Hambosee BeposaTHas,
cpensss apudMeTHdecKkas U CpeHss KBaApaTHIHasi CKOPOCTH MOJIEKYJI.

14. Pacnpenenenue bonbimana.

15. Mexanuveckass pabotra u Ttemiora. Pabora, coBepiraemas ra3oM IpH HU3MEHEHHH €ro oObema.
IlepBoe Ha4aO TEPMOJUHAMUKH.

16. [IpumeHeHue epBOTro Havyajia TEPMOJAMHAMHKY K H30IporieccaM. AnabaTHIecKuii mpoiecc.

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

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

19. CtpykTypa TEIUIOBBIX JABUraTeied M BTOpoe Hayajgo TepMoauHaMuku. Kosdduiuent nonesHoro
JIEUCTBUA UIeIbHOTO TeroBoro apurarens. [{ukn Kapuo u ero KIIJI.

20. 'apmonMueckre kojeOaHUs. XapaKTepUCTUKH TapMOHUYECKHUX KojieObaHuWil: aMmrumrtyna, ¢asa,
yacToTa, HauanbHas ¢aza. CKOpOCTh M YCKOPEHHE TOYKU MPU TAPMOHMUYECKOM MEXaHMYECKOM KOJieOaHuU.
VYnpyrue u kBazuynpyrue cuibl. KogeOanus noja geicTBUEM STHX CHJL.

21. TlpyxuHHBIH MasTHUK. Ou3udeckwii W MatemMaTwueckuid MasTHHKH. JluddepeHnmaipHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Konebanuil. I'paduyeckoe nzoOpaxeHue kosebaHuil. DHeprus
TapMOHHMYECKHUX KOJIeOaHUH.

22. [ludpdepennmanbHoe ypaBHEHHE 3aTyXaroIUX KojlebaHui u ero pemeHue. YactoTa 3aTyxaromux
koseOanuil. Jlorapupmuueckuii nekpemenT. J[oOpoTHOCTh. BhIHY X 1€eHHbIE KoNleOaHus. AMILTUTYAa U (a3a
BBIHYXKJICHHBIX KOJIcOaHUl. SIBeHNE pe3oHaHca.

23. CnoxxeHrue rapMoHHUYecKux kosiebanuii. Clo)keHne rapMOHUYECKHX KOJICOAaHWW OTHOM YacTOTHI U
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OJIHOTO HarpasyieHUsA. buenus.
24. CnoxxeHue rapMOHUYECKUX Kojiebanuii. CiokeHue B3auMHO-TIEPIEHAUKYISIPHBIX KOeOaHuil.
25. Dnektpuueckue 3apsaabl. JJUCKPETHOCTD ANEKTPUUYECKUX 3apsAI0B. 3aKOH COXPAaHEHHs 3apsIOB B

3aMKHYTOM cucteme. Toueunsie 3apsabl. Cuia B3auMMOJEHCTBUS TOYSUHBIX 3apSA0B B BAKYyME U
Beniectse. 3akoH Kynona. HanpsbkeHHOCTB anekTpudeckoro nous. ['padudeckoe uzodpaxeHue
AIIEKTpUYecKOoro nosst. [IpuHIMI cynepno3uim 3JeKTPUUECKUX MOJICH.

26.Pabota cni anekrpocraruyeckoro nodist. [lorenmman snekrpocraTiudeckoro nois. Lupkymsiaus
BEKTOpA HAIIPSKEHHOCTH 3JIEKTPOCTATUUECKOr0 NoJisi. [loTeHIManbHbli XapakTep 3JeKTPOCTaTUIECKOTO
noJisi. CBsI3b MEXy HallPsSHKEHHOCTBIO M MOTEHIMaIoM. [I0TOK BEKTOpa 3JE€KTPUUECKOI0 CMEILIEHUS.

27. Teopema Octporpaackoro-I'aycca st BeKTopa 3JeKTpuyeckoro cMmeuienus. [Ipumenenne
TEOPEMBI JUIsl pacyeTa MOJIEH.

28. IlocTOSsIHHBIN AIIEKTPUUECKHI TOK, €70 XapaKTEPUCTUKH U YCIOBHS cyliecTBoBaHUA. CTOpOHHHE
cuibl. [InmoTHOCTH TOKA. 3akoH OMa B 1uddepeHnnanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
AIIEKTPONPOBOJIHOCTH METAJIOB. Y IENIbHAs TPOBOAMMOCTD M YAEIbHOE conpoTHBIeHUE. CONpOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIepaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. BzaumocBsa3b
HANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI U Pa3HOCTH IIOTEHIIMAJIOB.

28. 3akoH OMa B MHTErpajIbHOU (popMe 1Sl OAHOPOJHOTO U HEOJHOPOJIHOTO Y4acTKOB.
Pa3BerBiennble enu u npasuia Kupxroga. Pabota 1 MOLTHOCTB 37€KTPUUECKOro ToKa. 3akoH Jxoys-
Jlenna.

29. MaruuTHoOe nosie. Bexkrop MarHuTHON MHIYKIMU. MarauTHasi IpOHULIAEMOCTh BellecTBa. BekTop
HANPSDKEHHOCTH MarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.

30. [TpuHIMn cynepno3uliii MarHUTHBIX nojei. 3akon buo-Casapa-Jlamnaca. [Ipumenenue sToro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPsIMOTO IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBo# XxapakTep MarHUTHOTO NoJisA. TeopeMa 0 MUPKYJIALMY BEKTOPa MATHUTHOW MHIYKIIUN
(3aKOH MOJHOTO TOKA).

32. Cuna Ammepa. 3akon Ammnepa. Criia Jlopenna. JIBuxeHne 3apsHKeHHBIX YaCTHUI] B MArHUTHOM
oJIe.

33. MarauTHsiii oTok. Teopema OcTtporpaackoro-I"aycca ajis MmarautHoro nosisi. Pabora mo
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IIEPEMELIECHUIO TIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB. HaMarunueHHOCTh. MaruuTHass BOCIPUUMYHUBOCTb,
€€ CBSI3b C MAarHUTHOW MTPOHULIAEMOCTBHI0. Tunel MarueTukoB. [Ipupona aqua- n napamarseTusma.

35. ®eppomarnerusM. Maruutsslii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTHUKOB.

36. SIBneHue 3NEeKTPOMAarHUTHOW MHAYKUKU. 3aKoH Dapanes. Ero BbIBOA U3 3aKOHA COXPaHEHUS
sHeprud. [IpaBuio JleHna. Bpanienue npoBosIel paMKA B MArHUTHOM I10JIE.

37. SIBnenne camouHAYKUUUA. UHIYKTUBHOCTh. TOKM M HAPsHDKEHUS IPU 3aMbIKAHUU U Pa3MbIKAHUU
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun geiicTBus TpaHchopmaTopos.

38. DHeprus MmarHuTHOTO 1nosyist. O0beMHas MIIOTHOCTh SHEPTUH.

39. BuxpeBoe 31eKTpruecKoe mose. ToK MpoBOIUMOCTH U TOK cMenieHwus. O000IIeHre TEOPEMBI O
HUPKYJSIUY BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHuTHOE TTOJIE.

41. Ilonarue BonHbl. KuHeMaTHKa BOJHOBBIX Mpo1iecCOB. BOMHBI MpOJOIbHBIE U OTIEPEYHBIE.
["apmonnueckue BoJHBI. [[iHA BOJIHBI, BOJIHOBOE YKCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepudeckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoHOBOE ypaBHEHHeE.

42. Ilepenoc snepruu BosHOM. [loToK BoaHOBOM 3Heprun. Bektop YMoBa. dusnueckue ciaeacTBus U3

ypaBHeHu MakcBea.

43.

44,

45.

46.

47.
48.

DJeKTpOMarHuTHele BOJHBL. B030yXkIeHue >3JIeKTpOMarHUTHbIX BoyH. JluddepenunansHoe
ypaBHEHHUE NJIsl 3JEKTPOMArHUTHHIX BOJIH. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH. [lepeHoc sHepruu
JJIEKTPOMArHUTHOM BOHOU. BexkTop YMoBa-IloiinTHHra. IlIkaa 371€KTpOMAarHUTHBIX BOJIH.

[Ilkana o1eKTpOMarHUTHBIX BOJH. OcoOeHHOCTH onTHdeckoro auamnaszoHa. Ilokasarens
IIPEJIOMIIEHUS CPEIBL.

KorepentHsie BonHbl. MHTepdepeHuus cBeToBbIX BoMH. CioXKE€HHME WHTEHCHUBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTePEHTHBIX KOJIeOaHuil.

OnTHueckast pa3HOCTb Xoa. CBsI3b ONTUYECKOH Pa3HOCTH XOJa JIBYX BOJIH C PA3HOCTBIO (ha3 MEXTY
HUMH. Y CJI0BUS MaKCUMyMa U MUHUMYMA.

Cxema HOnra s HaGmonenus natepdepenuu. BpeMenHas u npocTpaHCTBEHHAs! KOT€PEHTHOCTb.
Wutepdepeniys B TOHKUX MieHkax. Habmonenue koner HploToHAa B OTpaKEHHOM U IIPOXOASLIEM
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. Iudpakuus Ppaynrodepa Ha y3KoiM mpsmonuHedHoOW wienu. JudpakunoHHas pemieTka Kak

COBOKYIMTHOCTb KOHCYHOI'O YHCJIa IIeNIeH.

IlepeueHb TeopeTHYECKUX BONMPOCOB K IK3aMeHY (3 ceMecTp)

1.

abrwn

10.
11.
12.
13.

14.

TerutoBoe wusnmydeHue tena. 3akoH Credana-bonprimana. 3akoH cmemeHuss Buna. ['mmoresa
ITmanka.

®otorddext. 3akonsr CroneroBa. Dopmyna DHIITENHHA.

®oronsl. JlaBneHue ceera. KoprnyckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesaue ¢porona Ha cBo6oHOM AekTpoHe. Dopmysna Kommnrona.

BonHoBble cBolicTBa yacTull. JlnuMHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpuniun HeompenenenHocTH. CooTHouleHne HeompenaeneHHoctell ['eizenbepra. OcobGeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTONKOBaHUE BOJNH je bpoiins. BomHoBas ¢yHkius u ee cpoiictBa. [ImoTHoCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKW. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
[lIpénunrepa.

Yactuiia B OJHOMEpPHOM OECKOHEYHOW MPSMOYTOJBbHOM TOTCHIMAIbHON sMe. KBaHTOBaHUWE
sHeprun. CoOCTBeHHBIE ()YHKIIMU COCTOSIHUS YAaCTHIIBI.

[TpoxoskaeHne yacTUlIbl Yepe3 MOTeHIHAIbHbIN Oapbep. TyHHENbHbIN 2P QEKT.

KBaHTOBBII rapMOHUYECKHI OCLMIIIATOP.

[Inaneraprass moxenbp artoma. lloctynater bopa. KBanToBanme sHeprum BOJOPOIONOAO0HOM
CUCTEMBI.

Wznydyenune BomopoaononoOHex cucteM. CHekTpalbHble cepur aromMa Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CnekTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH M031u.
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15. YpaBuenue Ulpenunrepa g aroma Boaopoja. KBaHroBanume MomeHTa wummynbca. [IpaBuna

oTbopa.

16. Cnima snekTpoHa. KBaHTOBBIE UMCIIa, OMMCHIBAIONIUNE COCTOSIHHE MJICKTpOHA B atome. KpaTHOCTh

BBIPOXKJIEHUS IHEepreTuueckux ypoBHe. [Ipunnun [aymu.

17. [lpyHOMI ~ TOXJIECTBEHHOCTH OJMHAKOBBIX dYacTUIl. bo3oHsl U  (epmuoHbl. KBaHTOBEIC

pacripeieieHusl.
18. CBoOoHbIE 37EKTPOHBI B MeTaiuie. DHeprus @epmu. 30HHAS TEOPHS TBEPABIX TEI.
19. DnekTponpoBOIHOCTS METAIJIOB U MOJIYIPOBOIHUKOB. CBEPXIPOBOAUMOCTD.

20. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJiMOAKTHBHOTO pacrana. llocTosHHas pacnaja.

[Tepuon nonypacnana.
21. CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. Kanenbnas moaens. Pa3mep u cniuH siapa.

22. Macca u OHEpIrusa CBA3U ATOMHOI'O d1pa. 3aBUCHMOCTD yILCHBHOIZ SHEpTUsA CBA3U OT MACCOBOTO

yucia. O0osoueyHast MOJIeTb sapa.
23. SlnepHble peakiuu. DHeprus peakuuu. Peakiiuu aejaeHus U CUHTE3a sep.

24. PannoaktuBHbIe psaabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3ITydeHHs sjaep. JmuHa CcBOOOIHOTO

npobera o.-4acTull.
25. Tpu Buza B-pacnana. DHepreTuueckuil crektp B-yactun. Heirpuno.
26. OcobeHHOCTH Y-u3nydeHus saep. [IpoxoxieHne y-KBaHTOB Yepe3 BEIIECTBO.
27. Knaccuukanus >neMeHTapHbIX YacThil. JlenToHsl. JIenTOHHBIH 3aps.
Anponsl. bapronnslit 3apsi. KBapkoBast Mosienb aipoHOB.

IIpumepHBIi epedyeHb NPAKTHYECCKUX 3aJaHUH /151 IK3aMeHa (2 cemecTp)

s= 6t +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO YpaBHEHUEM: , TJIe TIyTh BBIPaXXEH B
METpax, BpeMs - B ceKyHax. HaliTh 3aBUCMMOCTb yCKOpPEHUS OT BpEMEHU. Bpranciants
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/Ibl, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka aBmwketcs B iockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).
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Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u m3o00pazuth ee rpaduuecku; 2) BeKTOp ckopoctH V; 3)
YCKOpPEHUsI & B 3aBHCUMOCTH OT BpeMEHH; 4)MOMEHT BpeMeHHU 1y, B KOTOPBIH BEKTOp YCKOpPECHHUs a
COCTABIISIET YTOJ T/4 ¢ BEKTOPOM CKOPOCTH V.

3agaua 3. OgHOpOHBIN cTepKeHb MIMHOM {=1 M MOXeT cBOOOJHO BpallaThCs BOKPYT TOPU30HTAIBHOM
OCH, MPOXOASALIEH Yepe3 OJIMH M3 €ro KOHUOB. B apyroi koHen yaapsieT myjis Maccod M=7 r, Jersuas
MEPICHIUKYIIAPHO CTEPXKHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. Ompenenutb maccy M cTepxHs,
ecli B pe3y/IbTaTe MONaiaHus IyIH OH OTKIOHMIC Ha yroa a=60". IIpuusts ckopocts myn V=360 m/c.
Cuurats M»m.

N N

3apaua 4. Illap maccoit m; = 5 kr nOBWXKETCS CO CKOpocThio Vi = 1 M/c W cTaJKuBaercs C
MOKOSIIIIUMCS TIIapoM Maccoit my = 2 kr. Onpeaenuts ckopoctr U; u U, mapoB nocie yaapa. Y aap cuuTarh
a0COIOTHO YIIPYTUM, MPSMBIM, IIEHTPATBHBIM.

3anaua 5. 3a npomexxyTok Bpemenu 1=10 C yactuia npouuta 3/4 okpyxHocTH paanycoM R=160 cm.
Haiitu: 1) cpenHioro ckopocTh OBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHHﬂ|<v>|; 3)
MOJIylTh CPEIHErO BEKTOPA IMOJTHOTO YCKOPEHHMs | <a>|, eci yacTuiia JBHranach M3 COCTOSHHS ITOKOS C
MIOCTOSIHHBIM TaHT'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaya 6. /[Ba Mons Kuciopoga HM30TEPMHUYECKH CXalld, a 3aTeM H300apUyecKd pacUIMpUiIN [0
nepBoHavYanbHOTO 00bema. M3BectHo, uto P1=550 klla, V1=9- 1032, a CpeaHssl KBaJApaTu4yHasi CKOPOCTh
JBIDKCHUSI MOJICKYJI B KOHEYHOM COCTOSIHUM paBHa 720M/c. Ha CKOJBKO M3MEHUTHCS KOHEUYHAs CPEIHSS
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KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENbHO HavdanbHOW. l[lpenctaButh rpaduku OMHMCAaHHBIX
npouecco B koopauHaTtax V-T.

3agaya 7. A30T HaxoQUTCS B 3aKpBITOM cocyae oOovemom 3 1 mipu temmeparype 27°C u gaBieHuu 3 aTM.
[Tocne HarpeBanus JaBJICHUE B COCY/E MOBBICUIOCH 110 25 atM. Onpenenuts: 1) Temmneparypy a3zoTa mociie
HarpeBaHus; 2) KOJIMYECTBO TEIlIa, COOOIEHHOTO a30Ty.

3agaua 8. Haiitu usmenenue AS »HTponuu npu npeBpaimieHuu jpaa (1= —200C) Maccoit m=10 r B map
(t,=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOW a=40 cM HaxXOIATCS OJUHAKOBBIE IOJOXKHUTEIbHBIC
3apsaasl o 6,4 HKn xaxaeiid. HaliTh HanpsyKeHHOCTh M MOTEHLMAJ 3JEKTPUUYECKOro I0Ji B YETBEPTOM
BeplIMHe. PaccunTars pasHOCTH IMOTEHIMATIOB MEXKY LIEHTPOM KBaJpaTa U YETBEPTOU BEPLINHON

3amaua 10. Onpeaenutsh CUITYy TOKa, TEKYIIEro uepes anneMeHT &, eciu £=1 B, & =2 B, & =3 B, r;=1 Owm,

r,=0,5 Owm, r;=1/3 Om, R4=1 Om, Rs=1/3 Om.

3angaua 11. beckoHEYHO ATMHHBIN TPOBOJHUK U30THYT TaK, KaK 3TO U300pakeHO Ha pucyHKe. OnpenenuTh
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O TokoM | = 80 A, TekymuM 1o MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii Butok paamycom R=15,0 cM pacnoiokeH OTHOCUTEIbHO OECKOHEYHO JJIMHHOTO
IPOBOJIA TAK, YTO €ro IJIOCKOCTh MapajuleiabHa MpoBoay. IlepnenauKynsp, BOCCTAHOBIEHHBIH Ha MPOBOA




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

U3 IIEHTPA BUTKA, SIBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKA. Cuiia Toka B mpoBoje |1=5A, cuna Toka B BUTKE
Toku |,=1A. Paccrostuue ot 1eHTpa BUTKa 10 rnpoBoaa =20 cm. Ompepennre MarHUTHYIO WHIYKIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrosiHuu a = 1 M OT JUIMHHOIO NMPSIMOT0 IIPpoBojAa ¢ TOKOM | = 1kA HaxoauTcs KoJbLo
pamuycom I = 1 cM. Komnbllo pacnonokeHO Tak, YTO MarHUTHBI IOTOK, NPOHU3BIBAIOIIMN €ro,
Makcumainen. OnpenenuTe, Kakod 3aps] NPOTEYET MO KOJIBIY INPH BBHIKIOYEHUH TOKa B IPOBOJE.
Comnpotusienue konbia R = 10 Om.

3anaua 14. Kenteiii cBeT HaATpHsi, KOTOPOMY COOTBETCTBYIOT UIMHBI BOJH A1=589HM U A,;=589,59HM,
najaeT Ha AUGPaKkIHOHHYIO pemeTKy, uMeroryto 7500 mrpuxos/cM. OnpeenuTh:

1. HauOonpmmii HOpsIOK MAKCUMyMa JJIsl 3TOTO CBETA;
2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;
3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PEIICHUS 3TUX IBYX JTMHHMA.

3agaya 15.Yroa o Mexay MIOCKOCTSIMU MPOITYCKaHUs OJISIpU3aTOpa U aHalIu3aTopa paBeH 45° Bo

CKOJIBKO pa3 yMEHBIIUTCSI MHTEHCUBHOCTD CBETA, BBIXOAAILIETO U3 aHAJIN3ATOPA, €CJIU YroJl yBEJIUYUTh 10
0

6077

3amauya 16. Beinmykias muH3a paauyca paBHOTO 16 cM conmpukacaeTcs co CTeKISTHHON 1acTUHOW. KoHTakT
JIMH3BI U TJIAaCTUHBI UaeanbHbId. [[nrna BosHbl cBeta S00HM. [lonyunTs BeIpaxeHus Uil pauycoB
CBETJIBIX U TEMHBIX KOJIEIl U HAalTHU paJInyC MATOrO CBETJIOrO KOJIbLIA.

IIpumepHbIi epedyeHb NPAKTHYECCKUX 3aJaHUH /151 IK3aMeHa (3 cemecTp)

3agauya 1. MakcuMyM CHeKTpajJbHOU MJIOTHOCTU SHEpreTuyeckoil ceeTuMocTy CoJHIa MPUXOJUTCS Ha
nuHy BoiHbI 0,48MkM. Cunrasi, yto COJHIIE U3JIyYaeT KaKk YEpHOE TEJI0, ONPEACTUTE:
1. Temmepatrypy ero noBepxHOCTH;




Kon
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NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

2. MomHOCTh, U3JIy4aeMyI0 €ro MOBEPXHOCTHIO.

3agaua 2. [Ipu HEKOTOPOU 3aJCpPXKUBAIONICH PA3HOCTH TMOTEHIUAIOB (POTOTOK C MOBEPXHOCTH JIUTHS,
OCBEIIIAEMOTO JICKTPOMArHUTHBIM HM3JTyYCHHEM C JJIMHOW BOJIHBI Ag , TpeKpamiaercs. VI3MEHHB JUIHHY
BOJIHBI M3NydeHHs B 1,5 pasa, yCTAaHOBWIJIM, YTO Ui NpeKpamieHus (OTOTOKa HEOOXOAMMO YBEIHUYHUTH
3aJICp)KUBAIOIIYI0 Pa3HOCTh MOTCHIMAIOB B 2 pa3a. Pabora BIXOJa AJIEKTPOHOB C TIOBEPXHOCTH JIUTHS
Agix=2,39 5B. Beruncnure Aq.

Sanaqa 3. Kakast yacTh Ha4aJILHOTO KOJIMYECTBA aTOMOB pacinaaacTcs 3a OAWH 1o B paaIuOaKTUBHOM

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

3anaua 4. ®oron ¢ sHeprueit £=3,02M»3B B mosie TSHKENOro sapa NPeBPaTUIICS B Mapy IEKTPOH-
no3UTPoH. [IpuHNMas, 4TO KMHETUYECKAs! SHEPTHsl AJIEKTPOHA U ITO3UTPOHA OIMHAKOBA, OIPEIEIINTE
KMHETUYECKYIO SHEPTUI0 KaKJJOW YaCTUILIbI.

3anaua 5. Onpenenute CyTOUHBIN Pacxoj YACTOTO ypaHa 92U235 ATOMHOM 3JIEKTPOCTAHIIMEN MOIIHOCTHIO
300MBT, ecnu npu aeneHun 92U235 3a OJUH aKkT aenenus Beiaensercsa 200MsB sueprum.

+
3agaua 6. Beruncaute nocrosuuyto Punbepra, ecinu u3BeCcTHO, YTO A1 MOHOB He™ pa3HOCTb JJIMH BOJIH
MEXXy TOJIOBHBIMU JIMHUSAMU cepuu banbmepa u Jlaiimana AA=133,7aMm.

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




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOUYHOH AaTTeCTAIMU, TMOKA3aTeJl MW KPUTEPUHU
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
sKk3aMeHa (2, 3 cemecTp).

JK3aMeH — YCTHBIM, Kiaccuueckuii. B kaxaom Owmiere 2 TeopeTHYecKuX Borpoca u |
3anada. s nomyueHus ouneHku «OTIMYHO» WM «XOpOIIO» 005A3aTeIbHO INPABUIBHOE
pellIeHue 3a1a4u.

Kpurepun BoicTaB/IeHUsI IK3aMEHAIMOHHOM OLICHKH:

— Ha OULCHKY «OTJHYHO» — OOy4arolMHCs JOJDKEH I10Ka3aTh BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIyOOKOe 3HaHHE
y4eOHOro marepuasia, CBOOOJHO BBINOJHATH MPAKTUYECKUE 3aJaHUs, CBOOOJHO ONEpUPOBATh
3HAHUSIMH, YMEHUSIMH, IPUMEHITh UX B CHUTYalHAX MOBBIIICHHOW CIIOKHOCTH; O0YYarOLTHICs
JIOJDKEH o0JsiafjaTh 3HAHUSIMM HE TOJbKO Ha YPOBHE BOCIPOU3BEIEHHS M OOBACHEHUS
uHpOpPMAalLIMK, HO U WHTEJUICKTYaJIbHBIMH HAaBBIKAMH PELICHUS MPOOJeM M 3a7ay, HaAXOXKIACHUS
YHUKAJIbHBIX OTBETOB K Npo0JieMaM, OLIEHKH U BbIHECEHUSI KPUTUYECKUX CYXKJICHU;

— Ha OLEHKY «Xopomo» — oOydawoluics [IOJDKEH II0Ka3aTh CPEIHUH YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS I[P aAHAIUTUYECKUX OIEpalusX,
IIEPEHOCE 3HAaHUI U YMEHUM Ha HOBBIE, HECTaHJAPTHBIE CUTYALINN;

— Ha OLIEHKY «yA0BJETBOPHMTEJIbHO» — CTYJEHT JIOJDKEH ITO0Ka3aTh MOPOrOBbIA YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLMH, TO €cThb OH [JO/DKeH MMETh 3HaHHWS Ha YpPOBHE
BOCIIPOM3BEICHHUS U O0BSCHEHHUS MHPOPMALIMHU, HHTEIUICKTYaJIbHBIE HABBIKH PEIICHUS MPOCTHIX
3ajlay; B XOJl€ KOHTPOJBbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKM, MPOSBISIETCS OTCYTCTBUE
OTIENbHBIX 3HAHWM, YMEHMH, HaBBIKOB, OOYYAIOLIUICS UCHBITHIBAET 3HAUUTENIbHbIE
3aTpYyJHEHMS IPU ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHUAMHU IIPU UX NIEPEHOCE HAa HOBBIE CUTYaLUU.
— Ha OLICHKY «HEeY/10BJIeTBOPUTEIbHO» — PE3YJIbTAaT O0yYCHHS HE TOCTUTHYT, KOMIETCHIIUN HE
cOpMHpOBaHbI, CTYJAEHT HE MOXET II0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHHUS U
00BsicHeHUsT HH(OPMAINH, HE MOXKET IMOKa3aTh MHTEIUICKTYaJbHbIE HABBIKU PEHICHUS TPOCTHIX
3az1ad.

3a4ér ¢ oneHkol o0yyaronecs Noay4yaroT B pe3ybTaTe BBIIIOJIHEHUS BCEX BUJOB pador,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3Yy4YeHHs IUCLUIUIMHBL. Bce BHIbl paboT OLIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJIAaCHO YCTAHOBJIEHHOM PEHWTHMHIOBOM IIKaJe UIsl JaHHOTrO cemectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEyCMOTPEHHBIX B 3 CEMECTpe WJIM MpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBoUTCS B hopMe cobeceoBaHMsl IO BOIPOCaM U 33JJaHUSM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THON OLCHKH:

— Ha OIEHKY «OTJHYHO» — pE3YIbTUPYIOMHNN PEUTHHT O0OydYaromerocs JIOJIKEH
coctaBiATh 85 — 100% oT MakcuManbHOM cyMMbl OauioB 3a cemecTp. OOyuwarommuiics
MOKA3bIBA€T  BBICOKMH  YpOBEHb  C(OPMHPOBAHHOCTH  KOMIETEHIIMH,  BCECTOpOHHEE,
cUcTeMaTHyeckoe M TIIyOOKOoe 3HaHMEe Yy4eOHOro Marepuana, CBOOOJHO BBIIOJHSET
MPAKTUYECKHUE 3aJlaHus, CBOOOHO ONEpUPYET 3HAHUSAMHU, YMEHUSMHU, HaBBIKAMHM NPUMEHEHUS
UX B CUTYyallUsIX MOBBIIIEHHOH CII0)KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOUINI PEUTHHT 00y4YaroUIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMalbHOW CyMMBbI 0ayuioB 3a ceMecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTETbHBIE OINMOKH, HETOUYHOCTH, 3aTPYAHEHUS IpH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U YMEHUI Ha HOBbIE, HECTaHJAPTHBIE CUTYAIIUH;

— Ha OLEHKY «YIOBJETBOPHUTEJIbHO» — PE3yJbTUPYIOIIUN PEHTHHT 00ydaromerocs
JoJiKeH cocTaBisATh 50 — 69% oT MakcuManbHOM cymMMbl 0amuioB 3a cemecTp. CTyAEHT J0JKEH



10Ka3aTh MOPOTOBBI ypOBEHb C(POPMUPOBAHHOCTH KOMIETEHIMH, TO €CTh OH JOJDKEH UMETh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUS MH(POPMALMHU, HHTEIUIEKTYaJIbHbIE HABBIKU
pemieHuss MPOCTBIX 3a7ad; B XOJA€ KOHTPOJBHBIX MEPOIPHUITUN JOIYCKAIOTCS OIIMOKH,
IPOSIBIISIETCS. OTCYTCTBHE OTEJbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, OOYYarOIIUICS HUCIBITHIBAET
3HAUUTENbHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHMUAMU M YMEHUSIMU IIPU HUX NEPEHOCE Ha
HOBBIC CUTYallUH.

— Ha OLEHKY «HEYAOBJETBOPUTEIBLHO» — pPE3YIbTUPYIOUIMHA pPEHTHHT O00Yy4arouerocs
cocraBiisgieT MeHee 50% OT MakCHMMaJIbHOM CyMMbl 0OAJUIOB 3a CEMECTp Pe3y/lbTaT O0y4YeHHUs He
JOCTUTHYT, KOMIIETEHIIMA HE C(OPMHUPOBAHBI, CTYACHT HE MOXET MOKa3aTh 3HAHUS HA ypOBHE
BOCIIPOU3BECHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET I10Ka3aTh UHTEIEKTyaIbHbIC HABBIKU
pelIeHus IPOCTHIX 3aau.



