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JIner aktyanu3anuu padoyeil nporpamMmsl

Pabouass mporpamma mepecMoTpeHa, OOCykIeHa W oj00peHa mius peanum3aimuu B 2026 -
2027y4yebHoM roay Ha 3aceqanuu kKadenpsr Duznku

[Iporokosn ot 20 . Ne
3aB. kadenpoit .M. Honrymun

PabGouass mporpamma mepecMoTpeHa, OOCyXJeHa W ojJ00peHa s peanusaruu B 2027 -
2028yueOHOM rony Ha 3acenaHuu kapeapsl PuUzNKu

[IpoTokomor 20 r. Ne
3aB. kadenpoit J.M. Jonrymma

Pabovass mporpamma mepecMOTpeHa, OOCyXJeHa W oJ00peHa s peanusaruu B 2028 -
2029yuebHOM roay Ha 3acenanuu Kadeapbl DU3NKU

[Ipotokom ot 20 r. Ne
3aB. xadenpoit JA.M. lonrymva

PaGouass mporpamma mnepecMoTpeHa, oOcykaeHa W omo0peHa ans peanu3anuu B 2029 -
2030yueOHOM roay Ha 3aceqaHuu kadeapsl DuU3UKU

IIpoTokomor 20 . Ne
3aB. kadenpoii JAM. lonrymun




1 Iesn ocBOeHMS TUCIUNIUHBI (MOYJIs1)

ensitMu  OCBOCHHS JWCHMUIUIMHBI «(DU3MKA» SBISIOTCS: OBIAJCHHE 0a30BBIMU
3HAHUSIMH OCHOBHBIX (PM3WYECKUX 3aKOHOB M METOJOB KJIACCUYECKOW HM COBPEMEHHOM
¢buzuk Ui yernemHOro  GopMHpoOBaHUS M Pa3BUTHS  00ImIENpodeccHoHATBHBIX
KOMITETEHITMI TI0 BUIaM TPO(ECCHOHAIBLHOM ACATEIHPHOCTH B 00JaCTH KOMIIBIOTEPHOTO
MOJCITUPOBAHUS U TIPOCKTUPOBAHUS B MAIIIMHOCTPOCHHUH

2 MecTo IMCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctumimaa @wu3uka BXOJUT B 00sM3aTelNbHYIO 4acTh  y4eOHOTO — TUTaHa
00pa30BaTeNIbHOIN MpOrpamMmsl.

s H3y4YEHUS JUCITUTUTUHBI HEO0OXO MBI 3HAHUS (ymenus,
BIIaJIeHUs),C(OOPMUPOBAHHBIC B PE3YJIbTATE U3YUCHHS JUCIUIUINH/ IPAKTHK:

«Dusukay, «Maremaruka», «MHpopmaTtuka» Ha 0a3ze cpeaHero (MOJHOTO) OOIIEro
o0pazoBaHwUsl.

3HaHus (yMEHHS, BIIQJICHUsS), TOJYYEHHBIE TPU H3YyYCHUW JAHHOW JUCITUTIIUHBI
OyayT HEOOXOUMBI I U3Y4EHUs JUCIMUILINH/TIPAKTHK:

TeopeTnueckas MeXaHHKa

ConpoTuBieHNE MAaTEPUATIOB

Teopust MaIvH U MEXaHU3MOB

DIIEKTPOTEXHUKA
OcHOBBI ~ TuApO- W  IHEBMONPHUBOJAA  METaJUIypruueckoro  o0OpyaoBaHUS
[IpoexTrpoBaHue cucTeM THIPO - ¥ THEBMOTIPUBO/Ia

3 Komnerennun ody4yaromerocsi, opmupyembie B pe3yJbTaTe

OCBOCHHMAIMCIUILIUHBI (MOAYJIf) H IUIAHUPYeMbIe Pe3yJIbTaThbl 00y4eHHs

B pesynbrare ocBoeHMs AMCHMIUIMHBI (Momyis) «®dusuka» oOyuarouiuiicss JOJHKEeH
00Ja1aTh CIEeIyIOIUMU KOMIIETCHITUSIMHU:

Kon maamkaropa MHIuKaTOp TOCTIKEHNUS KOMITCTCHITHH

OIIK-1 CriocobeH MpuMeHSTh €CTeCTBEHHOHAYYHBIC M OOIIENH)KEH ePHBIE 3HAHUSI, METO/IBI
MaTeMaTHYECKOro aHaIn3a 1 MOJCIMPOBAaHUS B IPOGECCHOHAIBHON ACSITEIbHOCTH;

OIIK-1.1 Pemaer crarmaptHbie MpodeCCHOHANBHBIE 3a/1a4H C IPUMEHEHUEM
OOIIeNHKEHEPHBIX 3HAHUN

OIIK-1.2 IIpumensier MeToIbl MOACIUPOBAHUS U MATEMATUUECKOr0 aHANIN3a TSI pELICHUS
3a1a4 B IpoeCCUOHANBHON e TeIbHOCTH




4. CTpyKTYypa, 00b€EM U CcO/lep:KaHHe TUCHUILTUHBI (MOTYJIfA)
OO0mmas TpyI0eMKOCTh TUCHUIUINHBI cocTaBisieT 10 3aueTHbIX equauI 360 akaj. 4acoB, B TOM YHCIIC:

— KOHTaKTHast pabora — 218,1 akaj. yacos:

—aynuropHas — 210 akaj. 4acos;

— BHeayauTopHas — 8,1 akaj. 4yacos;

— camocTosTeNbHas pabota — 70,5 akaj. 4acos;

— B (popMe mpakTudeckoil moaroToBku — 0 akas. yac;

— OATOTOBKA K dK3aMeny — 71,4 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

e AynuTopHast
823 KOHTaKTHas pabota | % o dopma TeKyIero
=~
Paznen/ Tema 3 (B axan. wacax) Z 5 Bu caMocTosTenbHOM KORIPOIA Kon
8 X A CAMOCTOATEIBHO YCIEBAEMOCTH 1
JIMCIMTUTAHBI =g paboTh . KOMIIETECHIIUH
RS MPOMEKYTOTHON
H o<
nab. |mpakt| Q & aTTeCTallul
Jlex. P g8 H
3aH. | .3aH. | 2 '8
O &
1. MexaHuka
- OTOTOBKA K
CEMHUHAPCKOMY U
1.1 KunemaTuka npaxmgecxomy 3AHATHIO
npopadOTKa JICKIH);
MOCTYMATEIBHOTO U 2 2 2 (mpop uui); OIlK-1.1,
- pelleHHe HHIUBUTYaTbHBIX
BpalaTeIbHOrO p Y OIlK-1.2
3aj1a4;
JIBYKCHUSI
- CAMOCTOATENBHOC H3YYCHHE
yueOHOI 1 Hay4YHOH
JIUTEPATYPBI;
1 - OATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
HPAKTHYCCKOMY 3aHATHIO
1.2 lunamuka i):
it (popaboTka JeKIuit); ) 1a6opaTOpHa
MOCTYMATEIBHOTO U - MOJITOTOBKA OTYETA IO OIlK-1.1,
3 4 4 4 sapabota Ne 4;
BpaLIaTeIbHOTO 71ab0paTOpHBIM paboTam; OIIK-1.2
- cemuHap Nel;
JIBYKCHUSI - pelIeHre HHANBUIYaTbHbBIX
3a1ad;
- CAMOCTOSITEIFHOE H3YUCHHE
yueOHOM U Hay4YHOMH
JINTEPATYPBI,
- OrOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
OPAKTHYECKOMY 3aHATHIO
popaboTKa JIEKIUI);
1.3 3akoHsI (pop ) - nabopaTopHa
n 4 4 4 | [IOATOTOBKA OTYETA I10 6ota No 1 OIIK-1.1,
o 1-
COXpaHCHU B nabopaTopHBIM paboTaM; Apabora Ne L OIIK-1.2
MEXaHUKE - cemuHap Ne2;

- pelIeHHe HHINBHUAYaTbHBIX
3a/1ay;

- CAMOCTOAITENIFHOE H3ydICHHE
y4eOHO 1 HayIHOU
JINTEPATYPBI;




1.4 PenaruBucrckas
MeXaHHKa

-TIOATOTOBKA K
TPAKTHYECKOMY 3aHATHIO
(mpopaboTka JeKnuii);

- pelieHre UHIMBHAIAYAJIbHBIX
3aj1a4;

- CAMOCTOSITENIFHOE H3YUCHHE
yueOHOIl 1 Hay4HOMI
JIUTEPATYPBI;

OIIK-1.1,
OIIK-1.2

1.5 Mexannueckue
K0JIEOAHHS U BOJIHBI

- IOJITOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY 1
IIPaKTHYECKOMY 3aHATHIO
(npopaboTka JIeKIHii);

- TOArOTOBKa OTYETa O
71ab0paToOpHEIM padoTam;

- pellieHHe UHIMBUAYATbHBIX
3ajay;

- CAMOCTOATENFHOE H3YYCHHE
yueOHOIl u Hay4HOI
JIMTEPATYpBI;

- nabopaTopHbIe
paboter Ne 5
- cemuHap Ne

3

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

15

10

14

14

2. MonexynspHas GU3MKa 1 TEPMOJUHAMUKA

2.1 MonekysipHO-
KHHETHYECKask TEOpHUs
1 OCHOBBI
CTaTUCTUYECKOU
¢buzukn

- IloaroroBka k
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTUIECKOMY 3aHATHIO;
-MOJITOTOBKA OTYETA IO
nabopaTopHoli paboTe;
-pelieHre HHANBUYaIbHBIX
3a1ay;

- CaMOCTOSITETbHOE
U3ydeHue yuyeOHOU 1
HayYHOU JIUTEPATYPHI;

-nabopaTopHas pabora
Ne 11;
-cemuHap Ne 4

OIIK-1.1,
OIIK-1.2

2.2 TepmoauHaMuKa

-[IO/ATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
HPAKTHYCCKOMY 3aHATHIO
(mpopaboTka JIeKIHiA);
-IOATOTOBKA  OTYeTa 110
nabopaTopHbIM paboTaM;
-pellieHHe MHANBHUAYAIbHBIX
3a1a4;

-CaMOCTOSTEIbHOE U3YICHUE
yueOHOM U Hay4YHOMH
JIUTEPATYPBI,

- n1abopaTopHBI
epabotbr Ne 14
- cemuHap Ne 5;

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

10

3. DneKTpoMarHeTu3mM

3.1 DnexrpocraThka

-[IOATOTOBKA K
n1abopaTopHOMY,
CEMHUHAPCKOMY U
OPAKTHYECKOMY 3aHATHIO
(popaboTKa JISKIHii);
-[IOATOTOBKA OTYETA 10
nabopaTopHBIM paboTaM;
-pellieHHe HHANBUAYAIbHBIX
3ajad;

-CaMOCTOATENBHOE 3yICHHE
y4eOHO 1 HayqIHOU
JIMTEPATYPHI;

- nabopaTopHast
pabora Ne 21
- cemuHap Ne 1;

OIIK-1.1,
OIIK-1.2




3.2 ITocTOSIHHBIN TOK

3,2

- IOJITOTOBKA K
71abopaTopHOMY,
CEMHHAPCKOMY 1
TPAKTHYECKOMY 3aHATHIO
(mpopaboTka JeKnuii);

- IOJITOTOBKA OTYETA IO
nabopaTOpHBIM paboTam;

- pelIeHIe HHIMBUTYaTbHBIX
3ajay;

- CAMOCTOSITENFHOE H3YUCHHE
yueOHOIl u Hay4HOI
JIUTEPATYPBI;

nabopaTopHast
pabota Ne 24
cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2

3.3 MarauurocraTika

-[IOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY 1
HPAKTHYECKOMY 3aHATHIO
(npopaboTka JIeKIHii);
-[IOATOTOBKA OTYETA 10
Jab0paTOpHEIM padoTam;
-pelieHIe HHINBUTYATbHBIX
3ajay;

-CaMOCTOSTEIBHOE U3YICHUE
yueOHOI1 1 Hay4yHOH
JIMTEPATYPBI;

nabopaTopHas
pabora Ne 28
cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

3.4
DJeKTpOMarHUTHAsIMH
TYKIHS.
DJIeKTPOMAarHUTHBIEKO
nebGaHusl.
IlepemeHHBINTOK

-TOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTUIECKOMY 3aHSATHIO
(mpopaboTka JIeKIHii);
-[IOAATOTOBKA OTYETA 10
nabopaTopHbIM paboTaM;
-pellieHHe HHANBUAYAIBHBIX
3aj1a4;

-CaMOCTOSTEIBHOE U3YYCHUE
yueOHO U Hay4yHOH
JIUTEPATYPBI;

nabopaTopHast
pabora Ne 28
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

14

16

15

10,2

HUroro 3a cemectp

36

36

36

32,2

OK3aMCH

4. BotHOBas ONTHKA

4.1
DIEeKTPOMArHUTHOETIO
e.
DNEeKTPOMArHUTHBIEBO
nHbl. BomHoBast
MIPUPOJACBETA.

- OATrOTOBKA K
CEMHUHAPCKOMY U
OPAKTHYECKOMY 3aHATHIO
(popaboTka JeKIui);
-pelieHHe HHANBHAYAIbHBIX
3ajad;

-CaMOCTOSTEIbHOE U3YICHUE
yueOHOM U Hay4YHOMH
JIUTEPATYPBL,

- cemuHap Ne 1;

OIIK-1.1,
OIIK-1.2

4.2 Bzanmogeiicteue
CBETA C BEIIECTBOM.
[onspuzamus cBera

-IIOJITOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY H
HPAKTUYECKOMY 3aHSTHIO
(popaboTka JICKIHiA);
-TIOATOTOBKA OTYETA 10
JIaGopaTOpHBEIM paboTaM;
-pelleHne HHIUBHUYalbHBIX
3aj1au;

-CaMOCTOSTENbHOE U3YUeHHE
y4eOHOI 1 HayIHOH
JINTEPATYPBI;

- cemuHap Ne 2;

OIIK-1.1,
OIIK-1.2




4.3 Untepdepenis
cBeTa

-TIOATOTOBKA K
71abopaTopHOMY,
CEMHHAPCKOMY 1
TPAKTHYECKOMY 3aHATHIO
(mpopaboTka JeKnuii);
-[IOATOTOBKA OTYETA 10
nabopaTOpHBIM paboTam;
-pelleHne MHANBHAYAIBHBIX
3ajay;

-CaMOCTOSTEIBHOE U3YICHUE
yueOHOI u Hay4HOI
JIUTEPATYPBI;

nabopaTopHast
pabota Ne 32
cemuHap Ne 3;

OIIK-1.1,
OIIK-1.2

4.4 lndppakuus cBera

4,3

-[IOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY 1
HPAKTHYECKOMY 3aHATHIO
(npopaboTka JIeKIHii);
-[IOATOTOBKA OTYETA T10
Jab0paTOpHEIM padoTam;
-peleHIe UHUBUTYATbHBIX
3ajay;

-CaMOCTOSTEIBHOE U3YICHUE
yueOHOIt 1 Hay4yHOH
JIMTEPATYPBI;

nabopaTopHas
pabota Ne 34
cemuHap Ne 4;

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

12

12

16

18,3

5. KBaHTOBas ontuka

5.1 KBanroBas

ONTHKA. DKCIIEPUMEHTA
JILHOETIOATBEPIKICHHE
KBaHTOBOUMPUPOABI
cBera

51

-[IO/ATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
HPAKTHYCCKOMY 3aHATHIO
(mpopaboTka JIeKIHii);
-[IOAATOTOBKA OTYETA 10
nabopaTopHbIM paboTaM;
-pellieHHe HHANBUAYAIBHBIX
3a1a4;

-CaMOCTOSTEIBHOE U3YYCHUE
yueOHOI 1 Hay4YHOH
JIUTEPATYPBL;

nabopaTopHast
paborta Ne 36
cemuHap Ne 5;

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

2

51

6. KBanToBas dusuka u puzrkaatoma

6.1 DneMeHThI
KBaHTOBOMMEXaHHKHU

-[IO/IrOTOBKA K
nabopaTopHOMY,
CEMHMHAPCKOMY U
MPaKTHYECKOMY 3aHSATHUIO
(mpopaboTKa JIeKIHii);
-[IO/ArOTOBKA OTYeTa IO
nabopaTtopHbIM paboTam;
-peleHue UHANBUTYaIbHbIX
3aj1a4;

-CaMOCTOSITEIIHOE M3y4CHHUE
yueOHOI 1 HAydHOU
JHMTEPATYpHI;

nabopaTopoHa
sipabora Ne 42
cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2

6.2 ®usuka atoma

-IIO/IrOTOBKA K
nabopaTopHOMY,
CEMHMHAPCKOMY H
NPaKTHYECKOMY 3aHSTHIO
(mpopaboTka JIeKIHii);
-[IO/IrOTOBKA OTYeTa IO
nabopaTtopHBIM paboTam;
-pelIeHue UHANBUTYaIbHBIX
3a1a4;

-CaMOCTOSITEIILHOE H3y4CHHUE
yueOHOI 1 HAyqIHOU
JIMTEPATYpBI;

nabopaTopHast
pabora Ne 42
cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2




6.3 KBanroBas

-TIOATOTOBKA K
71abopaTopHOMY,
CEMHHAPCKOMY 1
TPAKTHYECKOMY 3aHATHIO

CTaTUCTUKA. DIIEMEHT 2 1 48 (mpopaboTKa JeKnmii); - mabopaTtopHas pabora OIIK-1.1,
BI (PM3UKHUTBEPIOrO " | -HOATOTOBKA OTYETA 110 Ne 44 OIIK-1.2
Tena. nabopaTOpHBIM paboTam;

-CaMOCTOSTEIBHOE H3yICHUE

yueOHOI 1 Hay4HOI

JIUTEPATYPHI;
Hroro no pasneny 10 10 6 9,8
7. ®u3KKa s7pa U 3JIEMEHTAPHBIXUACTHIL

-TOJITOTOBKA K

nabopaTopHOMY,

CEMHHAPCKOMY U

MPAKTHIECKOMY 3aHSATHIO
7.1 ®u3uka aTOMHOTO (npopaboTka sexiumii); - nabopaTopHast

-IIOJITOTOBKA OTYETA 110 OIlK-1.1,
szpa. 6 8 8 41 . pabota Ne 51

J1ab0paTOpHEIM padoTam; OIIK-1.2
PannoakTuBHOCTH -pellieH e HHMBIIYATbHBIX | cemuHap Ne §;

3ajay;

-CaMOCTOSTEIBHOE U3YICHUE

yueOHOI1 1 Hay4yHOH

JIUTEPaTypHhI;

-TOJITOTOBKA K

nabopaTopHOMY,

CEMHHAPCKOMY H

HPaKTUIECKOMY 3aHATHIO
7.2 Pusnka (mpopaboTka JIeKIHiA);
9JIEMEHTapHBIXYACTHI] 4 2 1 |-moarorosxa oruera no OIIK-1.1,
U COBpEMEHHasKapTHHA 71a60paToOpHBIM padoTam; OIIK-1.2
Mupa -peleHre HHANBUYaIbHBIX

3a1ay;

-CaMOCTOATENbHOE U3yUeHHE

yueOHO U Hay4yHOH

JIUTEPaTypBbl;
Wroro no pazaeny 10 8 10 51
HWroro 3a cemectp 34 34 34 38,3 3K3aMEH
Uroro no gucuuuinge 70 70 70 70,5 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanu3zanuu pa3IMYHBIX BUJIOB yueOHOH paboThl Hanboee 3PPEeKTUBHbBIE Pe3yabTAThI
OCBOGHHMSA JUCUUIUIMHBI «®DPU3MKa» HalOT TPAAULMOHHBIE OOpa30BaTENbHBIE TEXHOJOTHH,
TEXHOJIOTUM  MPOOJIeMHOr0  OOy4deHMs, WHTEPAKTHBHBIE TEXHOJOTWH, HWH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

1. TpamummoHHBIE 0O0pa30BaTENbHBIE TEXHOJIOTHH OPHEHTHPYIOTCS Ha OpPraHH3alHUIo
00pa30BaTENLHOTO MPOLIECcCa, MPEANOIATAIONIYIO MPSIMYIO TPAHCISIIHMIO 3HAHUHA OT MPETIo aBaTels
K CTy#eHTy (IPEMMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIBHO-MIUTIOCTPATUBHBIX METOJIOB
oOydyenust). YdeOHas MAEATENBHOCTH CTYIEHTa HOCHUT B TaKUX YCIOBHUSX, KakK IPaBHIIO,
PENpPOLYKTUBHBIN XapaKTep.
®opMBbl y4eOHBIX 3aHITHH C UCIOJB30BAaHUEM TPAAUIIMOHHBIX TEXHOJOTHI:

WNudopmanrioHHas JeKIHs - TTOCIEA0BATEIFHOE U3JI0KEHUE MaTepralia B AUCIUTUIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE MTPEUMYIIECTBEHHO BepOaIbHBIMU CPECTBaMH(MOHOJIOT
IpernoaBaTeis).

Cemunap — Oecena mpemnojaaBaTeliss U CTYJACHTOB, OOCYXEHUE 3apaHee MOATOTOBIEHHBIX
COOOIICHHH 10 KaXKIAOMY BOIIPOCY IJIaHA 3aHITHS C €AWHBIM JUTSI BCEX MEPEYHEM PEKOMEHIYeMON
00513aTEIIEHOM U JIOTIOTHUTENILHON JINTEPATYPHI.

[IpakTudeckoe 3aHsATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHH M HAaBBIKOB I1O
MPEUI0KEHHOMY JITOPUTMY.

JlabopaTopHasi paboTa — opraHu3anusi y9eOHOW paboThl ¢ peaTbHBIMH MaTepUATBLHBIMH U
WHGOPMAIIMOHHBIME  O0BEKTaMH, JSKCIIEpUMEHTalIbHAass padoTa C aHAJOTOBBIMH MOJCIISIMH
peanbHBIX 0OBEKTOB.

2. TexHomoruu mpoOJIEMHOTO OO0y4eHUsT — opraHu3amus oOpa3oBaTENBLHOTO IpoIlecca,
KOTOpasi MpeArnojaraeT MOCTaHOBKY MPOOJIEMHBIX BOIMPOCOB, CO3JAAHHE YUEOHBIX MPOOIEMHBIX
CUTYaIUH A7 CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHOM JAEATEILHOCTH CTYICHTOB.
dopMbl y4eOHBIX 3aHIATHI C UCTIOJIB30BaHUEM TEXHOJIOTHIA MPOOJIEMHOTO 0OYICHHUS:

[IpoGnemuast Jnekuus — U3JIOKEHHWE MaTepualia, Mpeanojiarampiiee MOCTaHOBKY
MpoOJeMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pPAa3jMYHbIX HAy4YHBIX IOJXOJO0B,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3UYHBIMU MOJEISMHU HHTEPIPETAlMU H3y4aeMOro
Marepuana.

[IpakTnueckoe 3aHsATHE B (opMe MpakTUKyMa — oOpraHuzauus ydeOHOil paboThl,
HampaBJICHHasT Ha pEIIeHHE KOMIUIEKCHOW y4eOHO-TI03HaBaTeIbHON 3ajaud, Tpelyromen ot
CTYJCHTa MPUMEHEHHS KaK HAyYHO-TEOPETUUECKIX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. HHTepakTuBHBIE TEXHOJOTHMU — OpraHu3alus o0pa3oBaTEeNLHOTO Mpolecca, KOTopas
MpeIoaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYAaCTHUKOB, TOCTIKEHUE HA STOU
OCHOBE JMYHOCTHO 3HAYUMOrO JJs HUX 0OpaszoBaTenbHOro pe3yibTara. Hapsany co
CHEIHATM3UPOBAHHBIMU TEXHOJIOTHSIMH TAKOTO POAA MPUHIIUI WHTEPAKTUBHOCTHU MPOCICKUBACTCS
B OOJILIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. VHTEpaKTUBHOCTD MOApPa3yMeBaeT
CyObeKT-CyObEeKTHbIE OTHOLIEHHS B XOJ€ 0O0pa3oBaTeNbHOrO Ipolecca M, Kak CJIEJICTBHE,
(dbopmMupoBaHue camopa3BUBaroleiicss HHOOPMAIIMOHHO-PECYPCHOM CpeJIbl.

@opMbl y4eOHBIX 3aHATHUH C MCIOJB30BAaHUEM CIEIHMATU3UPOBAHHBIX HMHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBSI3W» — JIEKUUSA—TIPOBOKAIMs (M3JI0)KEHHE MaTepuaia ¢ 3apaHee
3aIlIAaHMPOBAaHHBIMU OIINOKaMHM), IEKIUsA-0ecen1a, JTeKIHs-TUCKYCCHSL.

CemuHap-IUCKycCUsi — KOJUIGKTHBHOE OOCYXKJIEHHE KaKoro-Jnbo CHOPHOTO BOTpOCa,
po0JieMbl, BBISIBJICHUE MHEHUH B IpyIie (MEeXIpyHIoBOil JUajior, TUCKYCCHS KaK CIIOp-THasIor).

4. VH}opMalMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJOTHH —OpPTraHU3allHsl
00pa30BaTeNLHOTO MPOLECCa, OCHOBAaHHAS HAa MPUMEHEHUHU CHEIMaIM3UPOBAHHBIX MPOTPAMMHBIX
Cpea U TEXHHUUYECKUX CPEACTB paboThl ¢ HH(pOpMAIHEH.



@opMbl  yueOHBIX 3aHATHUA C HWCHOJb30BaHUEM HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA:

Jlekuus-Busyanuzanus — H3JI0KCHHE coaepKaHus COIIPOBOXKIAECTCS
npe3eHTalel(IeMoOHCTpanrell yueOHbIX MaTepHajoB, MPEACTaBICHHBIX B PA3JIMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpaUIecKux, ayro- U BUACOMATEPHUATIOB).

[IpakTueckoe 3aHsaTHE B (OPME MPE3ECHTALUU — MIPEACTABICHUE PE3Yy/IbTaTOB MPOEKTHON
WA UCCIIEIOBATEIILCKON ACSATEIbHOCTA C MCHOJIb30BAHUEM CIELMATU3HUPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueGHO-MeTOAMYeCcKOe o0ecreuyeHue CaMOCTOATeIbHON PadoThl 00yYaroLIMXCst
[IpencraBneHo B npuiIoKeHuH 1.

7 OueHo4YHbIe CpeACTBA /ISl IPOBeAeHUs IPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHsl B IpUIIOKEHUU 2.

8 YueOHO-MeTOoAHYEeCKO€E U MH(pOPMALIHOHHOE O0ecTieyeHne TUCIUNINHbIa) OCHOBHAasI
JuTepartypa:

1. Mexanuka: mnocobue MO TMOATOTOBKE U BBINOJHEHUIO J1a00pPaTOPHBIX
pabot[DnexTpoHHbIN pecypc] : yuedHoe mocobue /O.H. Boctpoknyrosa, B.B. MaBpunckui,
H.M.MumeneBa, I0.U. CaBuenko; MI'TY. - Maruutoropck : MITY, 2021 - Pexum
JOCTYyTIa:
https://host.megaprolib.net/MP0109/Download/MObject/2968

2. Koukun 1O. II. MonekynspHas ¢u3uka W TEepMOJAMHAMHUKA: TIOCOOHE TIO
MOJITOTOBKE M BBITIOJIHEHHIO JIAOOPATOPHBIX paboT : yueOHoe mocodbue [mis By3zoB] / HO. II.
Koukun, 1. KO. boraueBa ; Maruuroropckuii roc. texundeckuii yH-T um. I'. 1. Hocoga. -
Marnautoropck : MI'TY um. I'. K. Hocoga, 2022 - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101 . - ISBN 978-5-9967-2518-2. -
TeKCT : ANEeKTPOHHBIH.

0) JlonosiHuTeEIbHASA JIUTEPATYpA:

1.  Jemumuenko, B. . ®usuka : yueobnux / B.1. Jlemumuenko, N.B. Jlemumuenko.
—6-¢ u3 ., nmepepad. u gon. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlon. maTepuaibl
[DnexktponHblii pecypc]. — (Bbicmiee oOpaszoBanue: bakamaspuar). - ISBN 978-5-16-
010079-1. - Tekcr : snextponnsbiid. - URL: https://znanium.com/catalog/product/1913243
(mataoOparenus: 19.04.2025). — PexxuM gocTyma: 1mo momuckKe.

B) Meroanuyeckue yKa3aHus:
3.
1. Capuenko 0. WM. IlepemenHslii Tok : maboparopHblii mnpaktukym / 1O. H.
CaBuenko, O. H. BocrpoknyroBa, H. 1. Mumenesa ; 10. 1. CaBuenko, O. H. BoctpoknyTtoBa,
H. U.MumeneBa ; MI'TVY. - Maraurtoropck : MI'TY, 2018. - 1 anekrpos. ont. quck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2081 - ISBN 978-5-9967-
1151-2 Tekcr : 3NEKTPOHHBIH

2.  dusuka TBEpJOro Tejla, aToMa U aTOMHOTO si/pa : yuebHoe nocodue [ams By30B] /
C. A. byrakos, /I. M. Jonrymun, M. A. JIucosckas, B. B. MaBpuHckuii ; MarHuToropckui roc.


https://host.megaprolib.net/MP0109/Download/MObject/2968
https://host.megaprolib.net/MP0109/Download/MObject/20101
https://znanium.com/catalog/product/1913243
https://host.megaprolib.net/MP0109/Download/MObject/2081

texauueckuil yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-
ROM. - 3arm. c¢ Turyn. o9kpana. - Comepx.: JlaGopatopueie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 - ISBN 978-5-9967-1531-2 -
Texer : 2IeKTPOHHBIN.

3. Koukwun 0. I1. Coopnuk 3amau mo ¢usuke : npakrukym / FO. I1. Koukun, U. 1O.
borauesa ; MI'TVY. - Maruutoropck : MI'TVY, 2018. - 1 snekrpon. onr. quck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2122 - ISBN 978-5-9967-1162-

8.- TekcT: 3JeKTPOHHBIH.

r) [Iporpammuoe ob6ecneuenue u UnTepHeT-pecypceni:

ITporpammHoe oGecrieuenne

HanmenoBanuel 10 N
Ne norosopa CpoK neficTBHS TNIIEH3UU
MS Office
2007Professional Ne 135 o1 17.09.2007 OGeccpodHo
7Zip CBOOOIHO pacrpocTpaHsIeMog OGeccpodHo
Adobe Reader CBOOOIHO pacIpocTpaHsIeMoe] OeccpouHo
bpay3zep MozillaFirefox| ceo6omto pacrpocTpaHseMoe
0eccpodHo
no
Bbpay3zep Yandex CBOOOIHO pacrpocTpaHsIeMod 0eccpodHo

IIpodeccuonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca

Ccpuika

DiieKTpoHHbBIE pecypchl 6ubmHorekn MI'TY um. https://host.megaprolib.net/M
I""'"1.HocoBa P0109/Web

MarepuajibHO-TeXHHYECKOe o0ecnedeHne JMCUNILTHHBI (MOTYJIs)
MarepuanbHO-TEXHUYECKOE 00eCcIIeueHne TUCITUTUTMHBI BKITIOYACT:

Yuebuvie ayoumopuu ona nposedenus 3ansamuii tekyuonHoz2o muna (ayn.394)

OcHailienue ayuTOpuu:

MynbTUMEIUWHBIE CPEACTBA XpaHEHUs, TIepeaun U MpecTaBlieHus HHPOpMaInu.
Yuebnas ayoumopus ons nposedenus nabopamopuvix pabdom: Jlabopatopus «MeXxaHUKH,
MOJIEKYJISIpHOM (pr3MKH U TepMoauHaMuKkm» (aya. 175,193,1103)

OcHarleHue ayauTopuu:

JlaGopaTopHblE YCTaHOBKH, M3MEpPUTENbHbIE MPUOOPHI I MPOBEICHUS J1a00PATOPHBIX
pabor:

1 .bannucTuueckue MassTHUKH.

2.Mastuauk ObepOexka.

3.Dusnueckuil MasTHUK.

4.Jlocka I'anmpTOHA.

5.JJabopaTtopHasi yCTaHOBKA JUIsI HCCIIEOBAHUS paclpe/ieieHUus] TEPMOIIEKTPOHOB IO
MOJTyJII0 X CKOPOCTH.

6.JlaboparopHast ycTaHOBKa /715 OTIpeAieNieHUs TIoka3aTenei aauadaTely MmetogoM Kiemana
u [le3opma.


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

7.JlaGopaTopHasi ycTaHOBKA JJIsl IPOBEPKH 3aKOHA BO3pPACTAaHUs HTPOIUU B Ipolecce
middy3un ra30B Ha MOJIENN TIEPEMEIINBAHUS IIAPOB.

8.JIaboparopHasyCTaHOBKA A POBEPKU3AKO-
HOBBO3PACTaHUSIHTPOITUUBIIPOLIECCETEIIOOOMEHA.

9.YcranoBka JsabopartopHas JUISI M3YY4EHHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temieparypsl "MO-C3-M"

10.YcranoBka yabopatopHasi JUisl MCCIIEIOBAaHUS TEIUIOEMKOCTH TBepjoro Tena "MO-
TET-M".

11.YcranoBka naboparopHas Uisl ONPEEICHUS YHHUBEPCAIBHOM Ta30BOM MOCTOSHHOU
"M®-OI'TI-M".

12.Crenp 1abopaTopHbIii T'a30BbI€ IPOLECCHI.

13.MepuTenbHbIH HHCTPYMEHT.
Yuebnasa ayoumopus ons nposedenus nabopamophnvix pabom:. Jlabopatopusi «INEKTpUUECTBA U
ontukmy» (ayn. 179, 1106)

OcHarienue ayiuTOpuu:

JIaGopaTopHble yCTaHOBKH, U3MEPUTENbHbIE IPUOOPHI AJIsl MPOBEIEHUS J1a00PATOPHBIX
pabor:

1.JIaGopaTopHast ycTaHOBKA ISl HCCIIEIOBAHUS AIIEKTPOCTATUIECKOTO TOJIS ¢ TIOMOIIBIO
OJIMHAPHOTO 30H/IA.

2.YcTaHOoBKa JUIsl IIYHTUPOBAHUS MUAJUIMAMIIEPMETPA.

3.YcraHoBka nabopaTopHast A ONpeaesieHus HHIYKTUBHOCTH COJICHOM]A U MarHUTHOM
MIPOHUIIAEMOCTH.

4.YcraHoBka nabopaTopHas UIsi M3Y4YCHHs pE30HAHCA HANPSHKCHUH W ONpe/IeIeHUs
WHIYKTUBHOCTH

5.JIaGopaTopHasycTaHOBKAUISIN3y4EHUS ATMHBICBETOBOMBOIHBIMXaPAKTEPUCTUKINPPAK
MOHHOMPEIIETKH.

6.JlaboparopHasi ycTaHOBKa Ui ONpeAeNCHUS paauyca KPUBU3HBI JHH3BI U JJIUHBI
CBETOBOM BOJIHEI C MOMOIILIO KoJyiel HproToHa.

7.JlabopatopHasi ycTaHOBKa sl OIpeJAeieHHs] KOHIIEHTpAallMM pacTBOPOB caxapa u
MOCTOSIHHOM BpaleHUsl.

8.MlcTouHMKH MUTaHUS TOCTOSIHHOTO TOKA.

9.Marasun emxocteii Time Electronics 1071.

10.Mara3un emxoctu P-513.

11.Mara3un uaaykruBHocteit Time Electronics 1053.

12.Mara3unbl conpoTtuBiaeHuii P-33.

13.Mynbstumerps! nudpossie MAS-838.

14 Mynstumerpst APPA 106, 203, 205.

15.0cuumnorpad nByxkananbubii GOS-620FG.

16.ITonspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.
Yuebnas ayoumopus ons nposedenus nabopamopuuix pabom:. Jlaboparopus «AToma, TBEPAOTO
Tena, sapa» (aya 177, 072)

OcHaileHue ayuToOpuu:

JIaGopaTopHble yCTAaHOBKHU, U3MEPUTENbHBIE TPUOOPHI AJIsl MPOBEIEHUST T1ab0PaTOPHBIX
pabor:

1.JIaGopatopHas yctraHoBKka 1 "M3yuenus BHeurHero gotorddexra'.

2.YcraHOBKa IS M3YYEHHUs CIEKTpa aroMa BOAOPOJA U OMpPENeNeHUs MOCTOSHHOU
Pun6epra.

3.YcraHoBKa J1abopaTopHasi AJs OnpeaeTeHus MoTeHIala BO30YKIeHUs ra3a.

4.YcraHOBKa IS OTIpeIeNIeH s JUIMHBI Tpo0era 4acThil B BO3IyXeE.

5.U3meput. ckopoctu cuera YUM?2-2.

6.MonoxpomaTtopsl MYM-1.



7.Mynstumerpsl APPA 205, 207.

8.Ocmmnorpad aByxkanansHbiii GOS-620FG.

9.MeputenpHbIil HHCTPYMEHT.

Vuebnvie ayoumopuu 011 nposedeHusi NPAKMUYecKux 3aHAmMuUl, 2pynnosvix U
UHOUBUOYATILHBIX KOHCYIbMAYUll, MeKywe20 KOHMpOs U NPOMeXCYMOYHOU ammecmayuu
(aym. 190,195,198)

OcHallieHre ayIuTOpuu:

WNHTepakTuBHAsA JOCKA, IPOEKTOP;

MynbTUME TUIHBIA IPOEKTOP, IKPaH.

Vuebnvle ayoumopuu 0ns 6blnOJIHEeHUs KypCcoB8020 NPOEKMUPOBAHUS, NOMeUujeHUus Ol
camocmosmenvHol pabomsi (ayn. 394,178,180,187a).

OcHarienue ayiuTOpuu:

[MepconanpHbie KoMmbloTepsl ¢ maketom MS Office, ¢ Beixogom B MHTEpHET 1 C
JOCTYTIOM B BJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCHUTETA.
Ilomewenue Ona  XxpawmeHus U  NPOPUIAKMUYLECKO2O — OOCHYIHCUBAHUS  YUeOHO20
obopyoosanus (ayn.186)

OcHarienue ayiuTOpuu:

Crennaxu, ceidbl ans xpaHeHus yuyeOHoro obopynoBanusa. HCTpyMeHTHI yis
peMoHTa 000pyI0BaHUS



IIpuioxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATeIbHOMH padoThl 00yYaromuXxcs

I[Io mucumnnuue  «®Pusumka» NpeayCMOTpPEHAa  ayauTOpHas W BHEAyJUTOPHAs
CaMOCTOSITeNIbHAs paboTa oOyJarommxcs. AyAUTOpPHAs CaMOCTOSITENIbHAs pabdoTa CTYACHTOB
BBITIOJIHACTCS Ha J'Ia60paTOpHI)IX N ONPAKTHYCCKUX 3aHATHUAX 110 3aJaHHIO IMPETIoaAaBaTeyisd U IMOJq
ero kKoHTpojeMm. OHa IpernoIaraeT BEIIOIHEHHE JIA00OPATOPHBIX padoT, cady KOJUIOKBHYMOB H
HaIlmMCaHUC KOHTPOJBbHBIX pa60T.

BreaynuropHas camocTosiTenbHas paboTra OOyJaromIuxcsl 3aKiIoyaeTcss B MpopaboTKe
JICKOMOHHOI'O0 Marepuajla, PpCeHICHWKW WHAWBUAYAJIBHBIX JOMAIIHUX 3aJda4, IOATOTOBKE K
BBITNIOJIHEHUIO J1a00paTOPHBIX pabOT, 00pabOTKe pe3yabTaTOB ATUX PadOT, a TAKXKe B MOJATOTOBKE
K KOJUIOKBUYMAaM U KOHTPOJIbHBIM pa60TaM.

Ilpumepvt unOUBUOYATbHBIX 0OMAMHUX 340aY

1 cemectp
3aoaua 1 «Kunemamuka nocmynamenbnoz2o u pauiamenbHo20 0BUNCEHU)

Pagmyc-BekTop 9acTUIIBI U3MEHSETCS 110 3aKOHY 1~ = t2i” + 4tj” — 2k™'(m). Haiitn BexTOp
CKOPOCTH V~, BEKTOP YCKOPEHUSI a , MOJIYJIb CKOPOCTH U YCKOPEHHUS, & TAKXKE YrOJl MEXTy STUMHU
BEKTOpPaMH B MOMEHT BPEMEHH t = 2 C.

3aoaua 2 «/[unamuka nocmynamenbHo20 08UNCEHU)

Ha Teno maccel m, nexaniee Ha riagKoOd TOPU30HTAIBHOM TMJIOCKOCTH, B MOMEHT t = 0
Hayajia JIeHCTBOBATh CWUJIA, 3aBHUCsIIAas OT BPeMEHM Kak F = kt, r1Ae k — MOCTOSHHAs.
Hanpasnenue 3To¥ Cuibl BCE BpeMs COCTaBIISIET YIoJl @ C TOPU30HTOM. HallTh cKopocTh Tena B
MOMEHT OTPbIBA OT IUVIOCKOCTH U MYTh, IPONJACHHBIN T€JIOM K STOMY MOMEHTY.

3aoaua 3 «/[unamuka epawiamenbHo20 0BUNHCEHUA)

UYepes 0ok, umeromuit popMy aucka, nepekuHyT mHyp. K KoHnam mHypa mpuBsi3aiu
rpy3uku Maccoid mi = 100 ru mz = 110 r. C xakuM yCKOpPEHHEM OYIyT JIBUTAaThCs TPY3UKH,
eciu Macca m 0soka paBHa 400 r? Tpenue npu BpameHun 0J10Ka HIYTOXKHO MAJIo.

3aoaua 4 «3akonwt COXPAHEHUA IHepzuu, umnysibCa U MOMEeHmMa umnyiibca)

YenoBek cTOUT Ha ckaMbe JKYKOBCKOTO U JIOBUT PyKOU Msid Maccoil m = 0,4 Kr, JIeTALIUil B
TOPU30HTAILHOM HAaNpaBlIEHUH CO CKOPOCThIO v = 20 M/c . Tpaekrtopus Ms4ya IPOXOIUT Ha
paccrosHuu r = 0,8 M OT BEpTUKAIBHOW OCH BparieHus ckambH. C KaKo¥ yriaoBol CKOPOCTBIO U
HAaYHeT BpallaTtbcs CKaMbsi JKYKOBCKOTO C YE€IOBEKOM, MOMMABIIUM MY, €CIH CYMMAapHBIHA
MOMEHT MUHEPIIMH YeIOBEKa U CKaMbU paBeH I = 6 Kr - M2?

3aoaua 5 «l ' apmonuueckue Konebanusn)

Yactuiia coBepliaeT TrapMOHHMYECKME KOJIEOAaHUS BJOJb OCH X OKOJIO IOJIOKEHHE
paBHOBecus x = 0. Yactora kojebaHuii w = 4 c-1. B HEeKOTOpBIf MOMEHT KOOpAMHATA YaCTHUIIbI
Xo= 25 cM U ee CKOpocTh vo = 100 cm/c. HaliTu KoopauHaTy x U CKOPOCTb ¥ YaCTHULIbI Yepe3 t =
2,4 c TIoCJIe 3TOro MOMEHTA.



3aoaua 6 «3amyxaroujue Konedanusn,

OpHOpoHBIN JUCK paguyca R = 13 cMMOKET BpalllaTbCs BOKPYI TOPU3OHTAIBHOW OCH,
MEPIEHANKYISIPHON K €ro MIIOCKOCTU Y MPOXOJsAler yepe3 Kpail aucka. Haitu nepuoa manbix
KoJIe0aHUI ATOTO JTUCKA, €CIIU JIoTapu(PMUIECKU TEKPEMEHT 3aTyxXaHus A = 1.

3aoaua 7 «Penamueucmckas Mexanukay

B coOcTBeHHOI cucTeMe oTcueTa UMeeTCs NPSIMOYTOJIBHUK C COOTHOIIEHUEM CTOPOH 4:5.
B
KaKOM HalIpaBJICHUU U C Kakoi CKOPOCTBIO JOJDKCH ABHUIATBHCA 3TOT MPAMOYI'OJIbHUK, 4TOOBI B
a00paTOPHON CHCTEME OTCUETA OH BBITJIAIEN, KaK KBaapat?

3aoaua 8 «Cmamucmuueckue pacnpeoeieHus»

KakoBa BeposSTHOCTH TOTO, YTO JaHHAs MOJEKylla HACATBHOTO Ta3a HMEeT
1
CKOPOCTb, OTJIMYHYIO OT Uy HE Oonee, yem Ha 1%7?

3aoaua 9 «llepsoe nauano mepmoouHamuKu,

HexoTtopyro Maccy a30Ta c)kalmi B ) = 5 pas3no o0beMy OJMH pa3 aAnadaTHIecKu, APYyrou
pa3 m3oTepMudeckd. HagampHOe cocTOosHEE B 000MX CiydasX OJMHAKOBO. HaifTw oTHOmIeHme
COOTBETCTBYIOIINX pabOT, 3aTpaueHHBIX Ha CKATHE.

3aoaua 10 «Bmopoe nauano mepmoounamuku)

UYetbIpe MOJISL HI€ATBHOTO Ta3a CHavajla U30XOPUUECKU OXJIaJWiIM, a 3aTeM M300apudecKu
pacliMpW/id TaK, 4TO TEMIIEpaTypa rasa craja paBHa NepBoHayaibHOW. HaliTu mpupamieHue
SHTPOMUM raza, €Cli €ro JaBJieHUE B JaHHOM Ipoliecce U3MEHUIIOCh B n = 4,5 pasza.

3aoaua 11 «Pacuem snekmpocmamuyeckux noei)

ToHKo€ MoJIyKOJIb1IO paguyca R = 20 cM 3apssKeHO paBHOMEPHO 3apsiioM q = 0,7 HK1.
Haiitu Motynp HanIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS B HEHTPE KPUBU3HBI 3TOTO MOJIYKOJIBLIA.

3aoaua 12 «Inekmpuueckoe nojie 6 euyecmaee)

Konnencarop emkocThio €1 = 3 MKPOBUT 3apsKEeH 10 Pa3HOCTH NOTeHIHaIoB U = 150 B u
COEIMHEH CO BTOPBIM KOHAEHCATOPOM €EMKOCThIO (2 = 2 MK®, 3apsDKEHHBIM [0 Pa3HOCTH
noreHuaioB U, = 100 B. Haiitu 3apsin Aq, nepeTekiinil ¢ mIacTUH MEPBOro KOHJAEHcCaTOpa Ha
BTOpOil. Kakas npu 3TOM BbIIEIMIIACH SHEPTUs?

3aoaua 13 «llenu nocmoAanH020 31eKMPUUECKO20 MOKA)

Tpu Garapeu ¢ DJIC &1 = 12 B, &2 = 5 Bu &3 = 10 B U 0AMHAKOBBIMU BHYTPEHHUMHU
CONMPOTUBJIEHUSIMM T = 1 OM , COEOMHEHBl MEXAy COOOW OJHOMMEHHBIMU IOJIFOCAMH.
ConpoTuBIEHHE COEIMHUTENBHBIX IPOBOJOB HUYTOXKHO Majo. Omnpenenurs Cuibl TOKOB,
UAYIIUX Yepe3 KKyt OaTtapero.

3aoaua 14 «ﬂeuofcenue 3APANHCEHHBIX Hacmuy, 6 3J1eKmpuU4eCKoOmM u MaZHUmMHOM noJjie»

ONEeKTpPOH JIBWXKETCS B OJHOPOJHOM MAarHUTHOM IoJie ¢ MHAyKIueH B = 9 MTa mo
BUHTOBOW JIMHUH, paanyc KOTopoil R = 1 c¢cM , a mar h = 7,8 cm . Onpenenurs nepuon T
oOpaleHns EeKTPOHa U €ro CKOPOCTh V.



3aoaua 15 «Illocmoannoe maznummoe nosuey

IIo 1ByM JUIMHHBIM apaUICJIBHBIM IPOBOJHUKAM TEKYT B IIPOTHUBOIIOJIOKHBIX HAIIPABICHUIX
TOKU cuiiol [1 = 34 Au [ = 20 A . PaccrossHue mexay nposoaaMu ro = 0,3 M . Onpenenuts
MarHUTHYK0 HMHAYKLIHIO B TOYKEe A, YJaJEHHOM OT IMEpBOr0 U BTOPOrO IPOBOJHMKA
COOTBETCTBEHHO Ha paccTossHUA r1=0,17M U 2= 0,2 M.

3aoaua 16 «InekmpomacHumnan uHOYKUUA»

ToHKMI MEIHBIN IPOBOJ MacCOM m = 1 rCOTHYT B BUJE KBaJpaTa U KOHIBI €r0 3aMKHYTHI.
KBagpar nmomenieH B 0JHOPOAHOE MAarHUTHOE I0JIe ¢ MHAYKUHeW B = 0,34 Txa Tak, 4ro ero
IJIOCKOCTh COCTaBisieT yroia f = 30° ¢ JUHUSAMH UHAYKUUU 1oJid. OnpenesnnTh KOJIHMYeCTBO
JJIEKTPUYECTBA ¢, KOTOpPOE€ IPOTEYET IO IMPOBOJHUKY, €CJIM KBajapaT, IOTSHYB 3a
IIPOTUBOIIOJIOKHBIE BEPIIVHBI, BEITIHYTh B JIMHUIO.

3aoaua 17 «Inekmpuueckue Ko1edGanus U nePemMeH bl MOK)

K ceru c pelictByromum HamnpspkenneM U = 100 B nmogxirounnm KaTyliky, UHIYKTUBHOE
conpotusiieHne koropoit XL = 30 Om u umnenanc Z = 50 Om. Haiitu pasHocTs ¢a3 mexnay
TOKOM M HaIlpsDKEHHEM, a TaKKe TETIOBYIO MOITHOCTD, BBIJIENSIEMYIO B KAaTYIIIKE.

Cemectp 2

3aoaua 1 «llonapuzayusn ceemay

YacTUyHO TMOJSPU3OBAHHBIM CBET mMagaeT Ha noaspuszarop. Ilpu  mnojoxkeHuun
MOJISIPU3aTOpa, COOTBETCTBYIOIIEMY MHUHHUMYMY MpPOIYCKaHMs, HWHTEHCHUBHOCTb CBETa
ociabnsieTcss B 8 pa3 MO OTHOUIEHWIO K HadalbHOW. UeMy paBHa CTENeHb MOJSPU3ALUA
nagaromiero ceera? [lornomenueM cBeta mpeHeOpeyb.

3aoaua 2 «Humepghepenyusn ceemoesvix 60,11

Cdeprueckas TOBEPXHOCTh IIJIOCKO-BBIMYKION JIMH3BI COMPUKACACTCS CO CTEKJISHHOM
mIacTUHKOM. [IpocTpaHCTBO MeEXay JMH30M M IUIACTUHKOM 3alOJIHEHO CEPOYIJIEPOJIOM.
[TokazaTenu npenomieHus JIUH3bI, CEPOYIIIEPO/Ia U TUIACTUHKU PaBHBI COOTBETCTBEHHO N1 = 1,5,
n, = 1,63u n3 = 1,7 . Paguyc kxpuBH3HBI chepruecKol MOBEPXHOCTH JIMH3BI R = 100 cMm
OnpenenuTs pagnyc MAToro TeMHOro KoJiblia HproToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 3 «/[uppaxyusn ceemosvix 60,11

Mexly TOYEUHBIM HCTOYHHKOM CBETa M SKPAaHOM MOMECTUIIM auadparMy ¢ KpYIJbIM
OTBEPCTHEM, PANYC KOTOPOTO rMOXHO MEHSTh. PaccTosiHUS OoT muadparMbl A0 UCTOYHHKA U
9KpaHa paBHbl a = 100cM u b = 125cm. OnpenenuTs AJIMHY BOJHBI CBETA, €CIM MAaKCUMyM
OCBEILIEHHOCTHU B IIEHTpe AUPPAKIIMOHHON KapTUHBI Ha 3KpaHe Habmogaercs npu r1 = 1,00mm u
CJIEYIOLUN MaKCUMYM IIpU 12 = 1,29mm.

3aoaua 4 «Tennoeoe usnyuenue»

OHpe,[[eJ'II/ITL, KaKO€ KOJIMYCCTBO SHCPIUN HU3JIYyUacT 3a 1 MUHYTY a0COJIIOTHO qépHoe TCJI0
C MOBCPXHOCTHU IUIOIIAABIO 3 CM2, €CJIM U3BCECTHO, UTO MAaKCUMAJIbHAA CIICKTpaJibHas IJIOTHOCTb
€ro 3HepFeTquCKOﬁ CBCTUMOCTU MPUXOAUTCS Ha JJIMHY BOJIHBI B 600 uM.

3aoaua 5 «@omorgpexm»

Onpenenuts MaKCUMAaJIbHYIO CKOPOCTh Vmax (DOTORJIEKTPOHOB, BBUIETAIOMIMX U3 MeTajia
npu oOydeHun Gotonamu ¢ sHeprueit € = 0,767 MaB.



3aoaua 6 «I¢ppexm Komnmonay

OnpenenuTh >HEPrUI0, MPUXOISNIYIOCS HA 3JEKTpoH oThaaun npu 3¢ddexre Kommnrona,
eclu paccessHue (POTOHA IPOUCXOANT Ha yroi 6 = m/3. DHeprus ¢potoHa 10 paccesHus € = 0,58
M3B. Ilox kakuM yriom OyAeT JBUraThbCsl JIEKTPOH OTAaun?

3aoaua 7 «Bonnoevie ceoticmea uacmuuyy

JlyivHa BOJIHBI U3J1Iy4aeMOro aToMOM (oToHa cocTaBiisieT A = 0,6 MxkM. Bpewmst xu3Hu atoma
B BO30YXJICHHOM COCTOSHUM T = 10-8 ¢ . Ompenenurte OTHOUICHHE €CTECTBEHHOM IIMPUHBI
SHEPreTUUECKOr0 YPOBHS K SHEPIUH, U3TyYEHHOW aTOMOM

3aoaua 8 «llomenyuanvnas ama»

HeiiTpon HaxoauTcst B OJTHOMEPHOM OECKOHEUHO ITTyOOKOM MOTEHIMAIBHOM sIME IUPUHON
[ = 10710 M c aGCOJIIOTHO HEMPOHUIIAEMBIMHU CTeHKaMH. HailiinTe HauMeHbIyI0 pa3HOCTb JBYX
COCE/IHMX DHEPreTUYECKUX YPOBHEN HEUTPOHA.

3aoaua 9 «Teopus bopa u uznyuenue amomoe»

OnpesesuTh SHEPTUIO W MOTEHIMAA HOHM3aluu WoHa Li™*, Haxomsmierocs B mepBoM
BO30YKIeHHOM cocTosiHuM. Kakoi nomkHa ObITh dHeprus (oToHa, YTOOBI OH BBHIOMI U3 TAKOTO
MOHA AIIEKTPOH ¢ KHHETHYecKor sHeprueit T = 10 aB?

3aoaua 10 «Paduoakmuenocmasy

AKTHUBHOCTh HEKOTOPOTO paJMOAaKTUBHOIO Mpemnapara mnagaeT 3a 1 MuUHYTy B 9 pas.
Omnpenenuth cpeHee BpeMs JKU3HM SiFep 3TOTo MpernapaTta U ero nepuoj noiypacnaga. Kakosa
BEPOSITHOCTH TOTO, YTO SAPO PacrajeTcs 3a MPOMEXYTOK BPEMEHHU, paBHbI 3 ¢?

3aoaua 11 «Iuepzus ceazu aopa»

BobruncnuTh B aTOMHBIX €IMHUIIAX MAcChl Maccy siipa U Maccy aroMa M30Toma IUPKOHUS
wZl, €CIU €ro yje/bHas 3HEPTUs CBsA3M cocTanseT 8,70 MoB Ha 1 HYKIIOH.

3aoaua 12 «Aoepuvie peakyuuy

Hammcarp Hemoctaroree 0003HAYCHHUE B PEAKIIMH 10B(n, x)7Li, MpOTEKAOIIEH B
pe3ynbTaTe B3aUMOJCHCTBUSA OYEHb MEIJICHHBIX HEUTPOHOB C TMOKOSIIUMHUCS SApaMH Oopa.
HaiiTi xuHeTn4eckue SHEPTUM MPOJTYKTOB PEAKIIUH.

Ilepeyennb 1abopaToOpHBIX padoT:

1. JI. p. No 1 «lIpuMeHEHHE 3aKOHOB COXpaHEHHUS JUIS ONPEICICHUS CKOPOCTH
ToJieTa My

2. JI. P. No 4 «HccnenoBaHue BpamiaTelbHOTO JBM)KEHHSI TBEPJIOTO Tella BOKPYT
HEITOABMKHOM OCH

3. JL p. Ne 5 «Omnpenenenne xapakTepUCTUK 3aTyXarOIMUX KoJIeOaHUN PU3NIECKOro
MAasTHHUKA»

4. JI. p. Ne 11 «/3yuenue cTaTUCTUYECKUX 3aKOHOMEPHOCTE

5. JL. p. Ne 14 «Omnpenenenue mokaszarens aawabaTtel y MeroaoMm Kiemana u
He3opmay

6. JL p. Ne 24 «Pacmupenue npeaena u3MEpPEHUs aMIIEpPMETpa MOCTOSTHHOTO TOKa»



7. J. p. Ne 28 «Ompenenenue WHAYKTUBHOCTU COJIEHOMJIA M MAarHUTHOM
MPOHHUIIAEMOCTH (peppOMarHeTHKa»

8. JL. p. Ne 32 «Ompenenenue paauyca KPUBU3HBI JTUH3BI U MOJIOCHI TPOIYCKAHUS
cBeTO(MIBTpa ¢ TOMOILIBIO KoJiell HproToHa

9. J. p. Ne 34 «Ompenenenue IIMHBI CBETOBOW BOJIHBI W XapaKTEPUCTHK
T(GPaKIMOHHON PEIISTKIDY

10.J1. p. Ne 36A «HccienoBanue XapakKTepUCTUK BaKYyMHOTO (DOTO3TIEMEHTa»

11.JI. p. Ne 42 «M3yueHue cnekrpa U3IydeHHs aToMa Bojopoja. OmnpeneneHue
TJIABHBIX KBAHTOBBIX YHCEI BO30YXIEHHBIX COCTOSHII aTOMa BOJIOPOIa»

12.J1. p. Ne 44 «3yueHne dIeKTpUIECKUX CBOWCTB TBEPBIX TEI

13.J1. p. Ne 51 «M3y4ueHHne 3aKOHOMEPHOCTEH 0-pacriaiay

IlepeyeHb BONPOCOB /sl MOATOTOBKH K CEMUHApPaM:
1 cemectp

Kunemamuka u ounamuka nocmynameilbio2o U epauiameslbHo2o OBUIICCHUA

1. [Tonsatue paamyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS MaTEepHUATBHOM TOYKH.
Cpennue 1 MTHOBEHHBIC BETMYUHBI.

2. [Ipsimas u oOpatHas 3aaun MexaHuku. Posb HavanbHbIX yenoBuil. [lepemenienue
Y MIPOMICHHBIN IyTh.

3. JIB)KeHHEe 1O OKpPY)KHOCTH. YTOJ IOBOpPOTa, YIJIOBask CKOPOCTb M YIJIOBOE
yckopeHue. CBs3b YIIIOBBIX U JIMHEWHBIX BEJINYUH.

4, KpuBonuneitHoe nBmxenne. TaHreHIIMaaIbHOE U HOpMalibHOE yckopeHue. [lonHoe
YCKOPEHHUE. YTOJI MEXTY CKOPOCTBIO U YCKOPEHUEM.

5. HNuepumaneable  cucteMbl oTcdeTa. [lpuHImMn oTHocuTenbHOCTH [ amumnes.
[TepBriit 3akoH HproTOHA.

6. [Tonarue cuibl, Maccsl U uMiysbcea. [Ipunnun cynepno3uunn. OCHOBHOM 3aKOH
JUHAMUKH NOCTYNATEIbHOTO ABMKEHUs. Tpetuii 3akoH HproToHA.

7. MoOMEHT uMITyJIbca U MOMEHT CHJIBI OTHOCUTEIBHO TOUYKU. OCHOBHOE ypaBHEHHE
JUHAMUKH BpallaTEeIbHOTO JBUKECHUS.

8. Bpamenvne BOKpyr HENOABMAKHOM oOcCH. MOMEHT HHEpUMH TBEpPAOro Tena.
Teopewma IlITeiinepa.

9. AHanorus XapakTepUCTUK W YpPaBHEHMH NOCTYNaTEIbHOTO W BpallaTeIbHOTO
JBUKEHHUSL.

3axonwl COXPAHERUA 6 MEXAHUKE

1. HHTeraJ'ILI JABHOXKCHMUA. CBs3p  3aKOHOB COXpaHCHHUA C CUMMCTpHAMU
MpOCTpaHCTBA U BPCMCHHU.

2. 3aMKHYTaH cucTeMa. 3aKoH COXpaHCHUS MOJTHOT'O UMITYJIbCA CUCTEMBI TCII.

3. 3aKkoH COXpaHCHUA ITOJIHOTO MOMCHTA HMITYJIbCAa CHUCTEMBbI TCII. I[BI/I)KCHI/Ie B
LHCHTPAJIbLHOM IIOJIC.

4. PabGora n MOIIHOCTb. Kunernueckas SHEPTUA MOCTYIIATCIILHOTO n

BpaliaTCJIbHOI'O0 JABUIKCHUS.
5. KOHCGpBaTI/IBHLIe )51 JUCCUIIaTUBHBIC cunbel. Pabota
KOHCCPBATHUBHBIX N JUCCUITaTUBHBIX CHUII.



6. [ToTenumanpHas 3HEprus. 3aKOH COXPAHEHHUS MTOJIHOM MEXaHUYECKOU SHEPrUHu.

1. Cs13p MeXIy CUIOM M NOTEHUUalnbHOW sHeprueil. JIBa cmocoba omnucaHus
B3aUMOJCUCTBUS.

8. Coynapenue AByx Tei. YIpyrui U HEYNpyrui yuap.

Mexanuueckue Koneoanusn

1. VYpaBHEHHE rapMOHMYECKHUX KOJIEOaHUI U €ro peleHue.

2. XapakTepuCTUKU KoJeOaHui (aMILTUTY/a, YacTOTa, HadaubHas (asa).

3. MaremaTrueckuii 1 GU3NYECKHU MasITHUKH.

4. CrnosxeHre rapMOHUYECKUX KOJeOaHUN OJTHOTo HarpaBieHus. buenus.

S5. CrnosxeHure neprneHuKyIsIpHbIX Kojebanuil. @urypsl Jluccaxy.

6. VYpaBHEeHHE 3aTyXaloKX KOJIeOaHUH U ero peleHue.

7. XapakTepuCTUKH  3aTyXalollux KoJieOaHMi  (Bpemsl  perakcaiuw,
Jorapu(pMUUECKUN TEKPEMEHT, JOOPOTHOCTB).

8. DHeprus rapMOHUYECKHUX M 3aTYXAIOIIKUX KOJIeOaHU.

9. Boinyxxnennsie konebanus. Pezonanc.

Ynpyzue eonnwi

1. [Tonepeunsie U MPOAOIbHBIE BOJHBL. XapakTepUCTHUKU Oeryuieil ynpyroi
BOJIHBI.

2. CkopocTh pacpoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukanus BosH 1o ¢dopMe BOJTHOBOM MOBEpXHOCTU. I[lnockas,
chepuyeckas U HWIMHIPUYECKas BOJIHA.

4, BonHoBoe ypaBHeHHE. YpaBHEHHE Jiyda, YpaBHEHUE IUIOCKOM BOJIHBI,
BOJIHOBOE YpaBHEHHE B 00ILIEM BUJIE

5. Hanosxenue ynpyrux BosiH. Ctosiuas BOJHA U €€ 0COOEHHOCTH.

6. Konebanue HATSAHYTOM CTPYHBI.

Knaccuueckaa cmamucmuka

1. Maxkpocucrema. CTaTUCTUYECKUN U TEPMOJUHAMUYECKUNA MOAXO/bI K OMUCAHUIO
MAaKpOCHCTEM.

2. JluckpetHslii Habop BenuyuH. [IoHATHE BEPOSITHOCTH U Cpe/IHEH BEIHUMHBL.

3. HemnpepoiBHbII Habop BenuuuH. OYHKIUS pacipeaeieH s Cy4aiiHOW BeTMYUHBI
U ee CBOMCTBA ((hM3HUECKUN CMBICI, PACYET BEPOATHOCTEH, YCIOBHE HOPMUPOBKH, PacyeT
CpEeIHUX BETUYHH).

4. PacnpeneneHue MOJIEKYII IO MpOeKIusaM ckopocteld. Pacripenenenue [Maycca.

5. Pacmpenenenue Monekyn mo MOAymo ckopocth. Pacnipenenenue MakcBema.

6. Haubonee BeposaTHas1, CpeHsS U CPEAHEKBAApATHUHAS CKOPOCTH.

7. PacmpeneneHue MoJEeKyN HAEaIbHOTO raza MO BHICOTE B MOJIE TSHKECTH 3EeMIIH.
Pacnipenenenne bonsimana. bapomerpuueckas gpopmyina.

MKT u nepeoe nauano mepmoounamuxu

1. Mopens uaeanpHoro rasa. JlaBneHue u Temmeparypa ¢ Touku 3penus MKT.
YpaBHEHHE COCTOSIHUS UCATIBHOIO rasa.



2. Tlonatue cremeHeld cBOOOJBI MOJIEKYNIBI. TeopemMa O paBHOpACIIPEICICHUH
SHEPTUHU MO CTETICHSAM CBOOOIBI.

3. BuyrpenHsist sHeprust Kak QyHKIHSI COCTOSHUSI CUCTEMBI.
Pabora kak ¢yHKIHs mpoiecca.
[IepBoe HayaI0 TEPMOIMHAMUKH.
N3orepmuueckuii, ”30XOpUUYECKUN U U300apUUECKUN TPOLIECCHI.
Anmabatudeckuit rporiecc. YpaBaenue [lyaccona. [lomurponuueckue mporeccsl.

N o ok

8. Ionstue teruoemMkocTu. MoJsipHas W yelbHas TEIJIOEMKOCTH. TeroeMKoCTh
IIPU U30IIPOLIECCaX.

Bmopoe nauano mepmoounamuku. Iumponusn

1. Hampasnenune mpoueccoB. Cratuctuueckuii Bec MakpococTosiHUus. CyThb
HEOOPaTUMOCTH.

2. Bropoe Hauaio tepmoaunamuku. opmymuposku Kinay3uyca u KenpBuHa.
DHTpONUS CUCTEMBI U €€ cBolcTBa. Teopema HepHcra.
W3meHeHne SHTpONHH B TEIJIOBBIX MPOLIeccaX.
OcHOBHOE ypaBHEHHE TePMOANHAMUKU. TepMoauHaMUYecKre MOTEHIAIIBI.
Huknuyeckuii npouecc. KoappuimeHT none3Horo AeMcTBUs TEMIIOBOM MaIlIUHBI.
[ukn Kapno. Teopema Kapno. TepmoanHamuueckas mkaina TEMIIEPATYP.

© NG W

Cratuctuueckuii cMbici 3HTponun. @opmyina boiasiMana.

Qﬂekmpocm amuyuyeckKoe noJjie

1. Cwunsl B mpupoe. Posb 37eKTpOMarHiTHOTO B3aUMO/ICHCTBUS.
2. DIeKTpoCTaTUYECKOe TMoJie. DIeKTpU4ecKuid 3apsa. CBONCTBA AIEKTPUUYECKOTO
3apsija.
3akoH Kynona.
3. HamnpsikeHHOCTb 3JIEKTPOCTATUYECKOTO MOJISL.
4. Tlpunuun CYIEPIO3UIII ANEKTPOCTATUYECKUX MO JUIs
JMICKPETHOTO ¥ HEMPEPHIBHOTO PaCIpeIeIeHUs 3aps/I0B.
5. TloTok BekTOpa HAMPSKEHHOCTHU AJeKTpocTatnyeckoro nois. Teopema ["aycca.
6.IToTeHIIMAIBHOCTh ~ DIEKTPOCTATHYECKOro  mois. [IpuHnun  cymepmo3uiuu  amis
MOTEHIIMANIA.
7.PaboTa o nepeMeIieHuIo 3apsaaa B 3JIEKTPOCTaTHUECKOM ToJie. TeopeMa o0 HUPKYISIUH.
8.CBs13b MeX/1y HAIMIPSHKEHHOCTHIO U TIOTEHI[UAJIOM.
9.I'eomeTrpuueckoe onucanue mosist. CunoBble TMHUU. DKBUIIOTEHIIMATIbHBIE IOBEPXHOCTH.

ﬂuaﬂekmpuku u nposodnuku 6 JJIeKmpu4eCKom noJie

1. Dnexrpuueckuil tunosb. [IUnoNbHBIH MOMEHT.
2. DnexTpudeckoe nose B AuaekTpuke. [lonspusanus ansnekTpuka.
3. Bekrop oanekrpuueckoro cmemieHus. Jluanekrpuyeckas —MPOHHUIAEMOCTb
BEIIECTBA.
Teopema ['aycca Uit IUDIEKTPUKOB.
4. YcnoBus Ha IpaHUIIE pa3jiesa ABYX AUIIEKTPHKOB.
5. DIEKTPOEMKOCTh YeTMHEHHOTO MPOBOIHUKA.



6. Kongencatop. DIIeKTPOEMKOCTh IUIOCKOTO, CHEPUUYECKOTO U LMIMHAPUIECKOTO
KOHJIEHCATOpA.

7. CoenuHeHHEe KOHJIEHCATOPOB.

8. DHeprusi 3apsHKCHHOTO KOHJEHcaTopa. [LTOTHOCTH JHEPTHU DIIEKTPUYIECKOTO
TOJISL.

9. BxiodueHHE KOHJIEHCATOPA B SJICKTPUUYCSCKUE TICTIH.

Ilocmoannulit 31eKmpuyeckuil moxK

1. Dnexrpudeckuit Tok. [I10THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3akon Oma B muddepeHnmanibaol hopme.

3. 3akon Oma B wWHTerpajdbHOW (opme I OJHOPOJHOTO ydYacTKa IEIH.
DNeKTpUUYECKOe HaMpsKEHHE.

4. ComnpoTuBieHue npoBoaHuKka. COeTMHEHNE COTPOTUBIICHUN.
3axon Oma i HeoJHOpoAHOTO yyacTka 1enu. Ctoponaue cuibl. JC.
[IpaBuna Kupxroda ans pacyera pa3BeTBICHHBIX LIETIEH.
PaboTa 1 MOIITHOCTH ANIEKTpUUECKOTO TOKa. 3akoH J[koyms-JIeHma.

S S

HepexongLIe IMPONLECCHI B HETIM C KOHACHCATOPOM.

Maznummnoe none u 31eKMpPOMACHUMHAA UHOYKYUA

1. Enunas npupoaa 31eKTPUIECKOTO ¥ MAarHUTHOTO TTOJIS.

2. VIcTOYHMKM MarHuTHOTO TOJisA. MarHuTHoe TIoJIe JBIDKYIIEToCs 3apsaa |
MPOBOJIHUKA ¢ TOKOM. 3akoH bro-Casapa.

3. TloTok W HMUPKYIALMS BEKTOpa MHAYKIIMA MarHUTHOTO moJjs. Teopema ["aycca u
TeopeMa O HUPKYJISALHH.

4. Cuna Jlopenma. /[Bmwkenue 3apsoKeHHON YacTHIBI B MATHUTHOM TIOJIE.

5. Cuna Amrmepa.

6. MaruuTHOe oJjie B BelecTBe. HaMarHn4eHHOCTb.

7. HampsikeHHOCTh MarHUTHOTO 1MOJiA. MarHutHas  NPOHHUILIAEMOCTh

BEIIIECTBA.
JnamMarHeTuku U mapaMarHeTHKU.

8. deppomarneruku. Ousznueckas npupoaa GeppoMarHeTu3Ma.

9. 3Bakon onexktpomarHuTHOM wuHaykuuu QPapanes. [Ipasuno Jlenna. Buxpesoe
3JIEKTPUUYECKOE TTOJIE.

10. SIBnenue camounaykuuu. MHAYKTUBHOCTH. COJIEHOMI.

11.DHeprust KOHTypa C TOKOM U MAarHUTHOTO TOJISL.

dnexkmpuueckue Konedanus u nepemeHHbll MoK

1.  KonebatenbHbll KOHTYp. MeXaHN3M BO3HUKHOBEHHS SJIEKTPHUECKUX KOJICOaHUH.
2. DHeprus 3JIeKTPUYECKUX KOIeOaHUH.

3. 3aryxaromue KoyiebaHus. XapaKTepUCTUKU 3aTyXaloUUX KOJIeOaHUH.

4. Ponb akTUBHOTO CONPOTHUBIICHHS B KOJIEOATEIHHOM KOHTYpE.

5.  BeiHyxaeHHble Kosiebanus. BektopHast tuarpamma HanpsbkeHUid. PesonaHc Toka.

Pe3onancHas gactoTa.



6. CootHomrenne (a3 Mexay BHEITHUM HaNpspDKEHUEM, CHIION TOKa U HAIPSHKEHUEM
Ha pa3jIMYHBIX MIEMEHTAX LEIU.

1. Ilepemennblii TOK. HMHAYKTMBHOE M €MKOCTHOE comnpotuBieHue. Ilosnoe
COIIPOTHUBIICHHE LIENIU [IPU IIEPEMEHHOM TOKE.

8. JleicTByrome 3HayeHUs CWIBI TOKa M HanpspDKeHus. MOIIHOCTH  IIpU
nepeMeHHoM Toke. KoapduiueHt MomuocTu.

2 cemecTp
dnexmpomaznumusie 60J1HbL
1. Cucrema ypaBHeHuil ~ MakcBemia kak ~— 0000IIeHHE  pa3pO3HEHHBIX
SIBJICHUH DJIEKTPUYECTBA U MarHETU3MA.

2. CaoiicTBa YpaBHEHUI Makcaea. IIpenckazanue CYyILECTBOBAHUSA
AIIEKTPOMArHUTHBIX BOJIH.

3. BonHoBoe ypaBHeHue. CKOpPOCTb pacHpoOCTpaHEHUs BOJHBI M IOKa3aTelb
MIPETIOMIIEHUS CPEJIBL.

4. [Inockas 3eKTpoMarHiTHasE BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKU.

o. OHeprusi M HMIIYJIBC OJIEKTPOMAarHUTHOM BOJIHBI. Bekrop IlolHTHHra.
NHTEHCHUBHOCTS.

6. [Ixaa 3neKTpoMaraHuTHHIX BOJIH. OCOOCHHOCTH ONTHYECKOTO JUANa30Ha.

7. EctrecTBeHHBI W mOJSIpU30BaHHBIM cBeT. Buasl mnosspuzanuu. CreneHb
MOJISIPU3allMU YaCTUYHO TOJISIPU30BAHHOTO CBETA.

8. 3akon Maoca.

9. [lonsipuzanusa npu OTpaXeHHMM M TPEIOMIICHHMM CBeTa Ha TpaHUIE paszziena
JUAJIEKTPUKOB. Yroa bproctepa.

10. JIBoiiHOE JTydenpenoMiIeHre. Y CTPOMCTBO mpu3Mbl Hukos.

11. OnTHyecku akTUBHBIE BellleCcTBa. BparieHue miockocTy Nojspu3aliy CBeTa npu

IMPOXOKIACHUHN YEPE3 ONITHUCCKH aKTUBHYIO CPEY.

Hnmepghepenyun ceemosvix 60.1n

1. Ionsitue UHTEpPEPEHIIHH. [TpuHnun CYNEepHO3ULIH Ui
CBETOBBIX BoJIH. Habnmrogaemble u HeHaO0qaeMble BETMYUHBI.

2. KorepentHsle n HekorepeHTHble BOJIHBL. CiOXeHHE MHTEHCHUBHOCTEH B Cilydyae
HEKOTE€PEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

3. VYcnoBust ycuneHMss M OcCiabjieHMsl CBeTa B 3aBUCHUMOCTH OT paszHocTd (a3
UHTEPEPUPYIOIIHX BOJH.

4. Ontuueckuil myre cBeToBoro Jjyda. CriocoObl M3MEHEHMsI ONTHYECKOrO ITyTH
CBETOBBIX BOJIH.

5. CBs3b ONTHYECKOW pPA3HOCTH XOJa JBYX BOJH C pa3HOCThIO ¢a3. YcioBus
MakCUMyMa 1 MUHUMYMa HHTep(EpEeHIINH B 3aBUCUMOCTH OT ONTUYECKON pa3HOCTH X0/1a.

6. Cxema IOnra. Ycnosus HabmoaeHust narepdepeniun. KoopauHatsel CBETIBIX U
TEMHBIX II0JIOC Ha DKPaHE.

7. BpemenHas u npocTpaHCTBEHHAs! KOTEPEHTHOCTb.

8. WuTepdepeHiys B TOHKUX IUICHKaX B OTPAKEHHOM M IIPOXO/IAIIEM CBETE.

9. Cxema ans HabmozeHus kosiely HerotoHa. Paguycel CBETIBIX M TEMHBIX KOJEIl B

OTPA’KCHHOM H MPOXOAAIICM CBCTC.



Jugppakuyus u oucnepcusn ceemosvix 601H

1. SBnenne mudpaxmun. OcoGeHHOCTh AMdpakIuKu CBETOBBIX BOJH. Judpakuus
O®penens u Opaynrodepa.

2. Ipunnun INolirenca-Openens. YpolieHne BHIYACICHUH C TOMOIIBIO BEKTOPHOM
JarpamMMmal.

3. Mudpaxus Openens Ha KPYriaoM oTBepCcTUH. 30HBI DpeHes.

4. Iudppaxkumss Dpaynrodepa Ha y3KOW TNPAMOJMHEHHON ImenH. YCIOBUS
MaKcHUMyMa U MMHUMYyMa. 3aBUCUMOCTb HHTEHCUBHOCTHU CBETa OT yria Audpakuuu.

5. dudpakumonnas pemerka. OCHOBHBIE XapaKTEPUCTHKH  TU(PPAKIUOHHOM
peleTky. Y ClIoBUs INIaBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHHUMYMOB.

6. YrmoBas mucriepcHs W pa3pemaronias cocoOHOCTh TMPPAKINOHHON PEIIeTKH.

7. Jludpaxius Ha IPOCTPAHCTBEHHON peLIETKe.

8. ®uznyeckue NPUHIMIEI TOJIOTpadu.

9. Hucnepcus ceera. HopmanbsHast 1 aHOMalIbHAs TUCTIEPCHSL.

10.BostHoBO# maket. da3oBas ¥ rpyInmoBasi CKOPOCTH BOJIHBI.

Keanmosasn npupooa uznyuenus

TennoBoe u3rydeHne adCOIOTHO YepHOTO Tena. 3akoH Ctedana — bonbimana.
3akoH cmenienus Buna. I'nnoresa [1nanka.

DHeprus u umMnyisc porona. Jlapinenue cperta.

doTtorddext. 3akonsl pororddekra. Kpacnas rpanuna potodrddexra.
®dopmynna DitHIITEIHA. PEeIsITUBUCTCKIN 1 HEPEIATUBUCTCKUN (HOTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE HU3ITyYeHHE.

Oddext Komnrona. ®opmymna Komnrona.

KopnyckynspHo-BOTHOBOM Ayallu3M CBETA.

O N O wN PR

dnemenmovl K6AHMOGOU MEXAHUKU

BoiHOBEIE CBOIiCTBA YaCTHII.

JnmuHa BoJiHbI Jie bpoiiis. DKcnepruMEeHTaIbHOE MOATBEPIKICHHE.

[Tpunnun HeonpenenennoctH I eizenoepra. CooTHOIIEHNE HEOTIPEIETICHHOCTEH.
BonnoBast pyHKIUS U ee cBOMCTBA.

OcHoBHas 3ajJja4ya KBAaHTOBOM MexaHUKkU. YpaBHeHue IIpéaunrepa.

YacTuna B moTeHIManbHOU ssMe. KBaHTOBaHUE SHEPTHH.

No ok owhE

[IpoxosxaeHune yacTUIlbl Yepe3 NOTeHIUANbHbIN Oapbep. TyHHENbHbBIN d3PEKT.

Teopus bopa u uznyuenue amomos

[InanerapHas MOZAEIb aTOMa.

ITocrynatel bopa.

W3nydyeHue atoma BOAOPOAa U BOJOPOIONOJOOHBIX CHCTEM.
Crnekrpanbnblie cepun. ®opmyia banemepa.

CrieKTpbpl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo31H.

ok N E

Amom c mouku 3peHusn K8AHM0BOIl MEXAHUKU

1. KsaHTOBBIC qurciia, XapakKTCpU3yromue MMOJOKCHUC IJICKTPOHA B aTOMC.



KBanToBaHue 3HEpIUH.

KBanTOBaHnE MOMEHTa UMITYJIbCA.

CniuH anektpoHa. [10JIHBIM MOMEHT 3J1EKTpOHA.
Cxema 3HepreTuyeckux ypoBHEH aToMa BOJIOPOJa.
[IpaBuna oTOOpa MpU aTOMHBIX IEPEXOIax.

No ok~ wdn

3anojgHeHue EKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX atoMax. [Ipunnun Iaynu.

Keanmosas cmamucmuxa u 3Jlel<mp0npoeodnocmb meepdblx mei

1. [IpuHIMI TOX/IECTBEHHOCTU OJIMHAKOBBIX YACTHULI.

2. bozons! u GpepmuoHsl. Tpu BUIA CTATUCTHKY: Kiaccuueckas, boze-DifHiTeliHa 1
®epmu-/lupaka.

3. CBoOojHbIe 27eKTpOHBIL. DHEprusi depmu.

4. 30HHas TEOpHs TBEPBIX TEI.

5. DIEKTPONPOBOIHOCTh TOJYNPOBOJHUKOB. 3aBUCUMOCTh TPOBOJUMOCTH OT
TEMIEPATYPHI.

6. CoOcTBeHHas ¥ TpUMECHAst TPOBOIUMOCTD TIOTYIIPOBOTHIKOB.

7. DNeKTponpoBOAHOCTh METAJUIOB. 3aBUCHMOCTb COMPOTHUBIIEHUS OT TEMIIEPATYPHI.

8. SIBimenue cBepXnpoBOIUMOCTH. KBaHTOBAsI TEOPHSI CBEPXIIPOBOJMMOCTH.

AmomHnoe a0po u adepuvie peakyuu

SIBnenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOTO paciaja.
PannoaxkTuBHBIE PSIBL.

CocTaB 1 XapaKTepUCTUKH aTOMHOTO s/pa. SIaepHbIe CUIIBI.

Kanenpnas u o6ooueunast monaenu siaep. Paguyc siapa.

Macca u 3Heprus cBs3u sapa. Y AelibHas SHEPTUs CBSI3H.

SnepHbie peakuuu. DHEPrus SACPHON peaKkIr.

SnepHast sHEpreTukKa.

No ok owhPE

Ocobennocmu paouoaxmugHvlX pacnados

1. VpaBHEHHE W DHEPreTHUYECKOE YCIOBUE o-pacmaga. CBsi3b DHEPTUU O-YACTHUIBI C
MIEPUOJIOM TOJTypachaia.

2. Tyuunensnbiit 3QdexT npu a-pacnage. CIeKTp o-4acTHUll.

3. Xapakrtep CIeKTpa Y-U3ITy4CHHsI.

4. Tlportecchl B3aUMOJICHCTBUS Y-KBAHTOB C BEIIECTBOM.

5. 3aBUCHMOCTh MHTEHCHUBHOCTH Y-H3JIy4€HHs OT TOJIIUHBI ci0s BemiectBa. CpaBHEHUE
MIPOHUKAOIIEH CIIOCOOHOCTH PAa3IMYHbIX BUIOB H3ITy4CHHUS.

6. Tpu Buga B-pacnana. JHepreTudeckuii crektp B-uactuil. ['unoreza HEHTPUHO.

7. 3akoHbI coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHBIN 3apsi.



IIpuioxenue 2.

OneHouHble cpeacrea AJisi MpoBEACHUSA l'lpOME)KyTO'lHOﬁ arreCcranmmu
a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘le}[lflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMe)KyTO‘-IHOﬁ aTreCcranum:

Kon nnaukaropa

Nuaukatop AO0CTUKEHUS
KOMIIETEHIIUH

OrneHouHbIE cpescTBa

OIIK-1: Cnoco0eH NpUMEHSITh €CTECTBEHHOHAYUHbIE U 001I[eMHKeHEePHbIe 3HAHU S, METO/IbI MATEMATHYECKOI0 AHAJIN3a U MOJIeJINPOBAHUS B
NMpoecCuOHANBHOI 1eATeJIbHOCTH

OIIK-1.1

- Pemaer craHpapTHbIE
npodeccruoHaabHbIC

3aa4yd ¢ T[PUMEHEHHEM
00IIENHKEHEPHBIX 3HAHUH

[lepeyeHb TeopeTHUECKUX BOMPOCOB K IK3aMeHY:
Cemectp 1

1. KunemaTuKa IOCTYNATEIBHOIO ABUKEHHs. [IOHATHE pajnuyc-BEKTOPaA, CKOPOCTU M yCKopeHus. HauanbHble
yeroBust. [Ipsimast u oOpaTHas 3aJ1aui MEXaHUKH.

2. WHepuuanbHble CHCTEMBbI OTCYeTa. [IOHSTHE CHIIBI, MacChl W UMITyJabca. OCHOBHOH 3aKOH JHHAMHKH
[IOCTYNATENBHOTO JBHKEHHUS.

3. 3aKOHBI COXpaHCHHsS B MEXaHHKE. 3aMKHYTas CHCTeMa. 3aKOHBI COXPAaHCHHS HMITyJIbca W MOMEHTA
HUMILYJIbCa.

4. ]lpa cmocoba OMMCaHMs B3aUMOICHCTBHS. J[BIDKEHHE YacTHIIBI B OJHOMEPHOM CTalHoHapHOM Toje. CBs3b
MEXAY CUJION U MOTEHLIUAJIBHON SHEPTUEN.

5. OOee oOHATHE O BOIHAX. XapaKTEPUCTHKU OeryIeil BOIHbL. BoiIHOBOE ypaBHEHHE IIIOCKOM BOJIHBIL.

6. Tlocrymatel DiiHimireiina. 3amemieHne BpeMeHH. JIOPEHIEBO COKpalleHWe [UIMHBL PeISTHBHCTCKUE
nHBapuaHThl. IHTEpBalL.

7. Makpocucrema. MuxkpococTosiHue u MaKpOCOCTOSIHHE CHCTEMBI.
Cratuctuueckuil nonxoll. IToHsiTHE BEpOSITHOCTU U CPENHEN BETUYHHBIL.

8. ®yHKuust pacnpeseneHus CryqaifHoi BennurHbL. Pacmpe/ienenie MOIeKyII Mo MPOEKIHIM CKOPOCTEH.

9. Mogens uaeanbHOro rasa. J[aBieHne U TeMIepaTypa ¢ TOYKH 3PEHHsT MOJIEKYIISIPHO-KHHETHIECKOU TEOPHH.
YpaBHEHHE COCTOSHUSA UIEATBHOTO Ta3a.

10. IpobGiema HEOOPATHMOCTH TEIUIOBBIX MPOIECCOB. JHTPOIHUS CHCTEMBI U ee cBoiicTBa. Teopema HepHera.




Kon nnaukaropa

HNunukaTop noCTHXEHUS
KOMIIETEHIIUN

O1ieHOYHBIS cpeacTaa

11. Crartuctuueckuit Bec Makpococtosiiusi. Cyth HeoOpatumocTd. CTATHCTHYECKHI CMBICT OSHTPOITHH.
®opmyina bonsmaHa.

12. T'panuist NIPUMEHUMOCTH MOJEIN HJIEAJIbHOIO raza. YpaBHEHHUE
Bau-nep-Baanbca. M30TepMbl peaabHOro rasa.

13. Cunbl  B3aMMOIEHCTBHS B NPUPOIE. DIEKTPOCTaTHYECKoe mone. 3akon Kymona. HampsokeHHOCTH
3JIEKTPOCTATUYECKOro nous. 1TpuHIMn cynepro3unum.

14. Torenrman. Teopema O MUPKYJISIUKA BEKTOPA HANPSHKEHHOCTH JIEKTPOCTATHIECKOTO OIS, CBSI3b MEXIY
HaIpsDKEHHOCTHIO M TIOTEHITNAJIOM.

15. Dnexrpuyeckuii ToK. IIIOTHOCTHL TOKa. YpaBHEHHE HenpepbIBHOCTH. 3akoH Oma B auddepeHnuanbHoM
dhopme.

16. Emunast mpupoga SJIEKTPHYECKOTO W MAarHWTHOrO moysi. Iloje aBWKymierocst 3apsima. [IpuHIIT
CYTIEpPIIO3UIINA MAarHUTHBIX ToJiel. 3akoH bro-Capapa.

17. TIoTok ¥ HUPKYIIAIKSA BEKTOPA MHIYKIIUK MarHUTHOTO 110J1s. Teopema 'aycca u TeopemMa o IUPKYJISIIAH.

18. 3axon snexrpomarautHOM nHayKIMKu Dapanes. [Ipasusio Jlenia. Buxpesoe aiekTprUuecKoe Iolle.

19. Cucrema ypaBHenuii MaxkcBeiuia Kak 0000IIEHHE PA3PO3HEHHBIX SBJICHHUM DJICKTPUYECTBA U MAarHETU3Ma.
MarepuanbHble ypaBHEHUS.

20. CpoiicTBa ypaBHeHuii MakcBeinta. [Ipencka3anue CymecTBOBaHMs 3JIEKTPOMATHUTHBIX BOJIH.

CemecTp 2

1. CnocoGbl monspusaliu ectecTBeHHOro cera. Ipusma Hukons. Bpalenne miIockocTy MoJspu3aiiy CBeTa
MIpU IPOXOKACHUU YEPE3 ONMTUYECKU AKTUBHYIO CpELy.

2. Illkama 5yeKTPOMAarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOrO Mana3oHa. llokasaTelnb MpeToMIICHHs
Cpenpl.

3. Cxema [Onra mis Ha0Omonenus natepdepeniu. BpeMeHHas v pocTpaHCTBEHHAs KOrepEHTHOCTb.

4. Ssnenune mudpakiyn. dudpakius @penens u Opaynrodepa. [punimn [Noiirenca-Openers.

5. TemnoBoe uzinyuenue tena. 3akon Crepana-bosbimana. 3aKOH CMENIEHHs




Kon nnaukaropa

HNunukaTtop noCTHXEHUS
KOMIIETEHIIUN

O1ieHOYHBIS cpeacTaa

Buna. ['unoresza [lnanka.

6. ®orousl. [aBnenue ceera. KopnycKyspHO-BOIHOBOM Iyalu3M CBETA.

7. BonHOBEIE CBOWCTBA YacTHIL. J[IMHA BONHEI 1€ Bpoitnsa. DxcniepuMeHTanbHBIC TOATBEPKIACHUS THIIOTE3HI e
Bpoitns.

8. Ilpunuun HEOIPeIEeNeHHOCTH. CooTHollIeHHE HeolpeeleHHOCTel
Ietizenbepra. OcoOEHHOCTH Mpoliecca U3MEPEHHUS B KBAHTOBOM MEXaHUKE.

9. ®usuyeckoe UCTONKOBaHKE BOJH Je Bpoiins. BonHoBas GpyHKIus U ee cBOWCTBA. [IIOTHOCTL BEPOSTHOCTH
00HapYKEHUS YaCTHUITHI.

10. OcHoBHas 3a1a4a KBaHTOBOM Mexanuku. HecranmonapHoe u craimonapHoe ypasaenue IlIpénunrepa.

11. TIpoxoxeHne YaCTHIBI Yepe3 MOTEHIMAIBHBIN Oapbep. TyHHENbHBIN dPdEKT.

12. TInanerapuas mozmens aroma. [Tocrynatel bopa. KBanToBaHue sHEpruu BOIOPOIONOAOOHON CHCTEMEI.

13. VYpasuenue llpenunrepa ajist atoma Bogopoaa. KBantoBanue MoMenTa umiysbcea. [Ipasuna oroopa.

14. Cnun  smektpona. KBaHTOBBIE 4HCIIa, ONMUCHIBAIONIME COCTOSIHHE OJEKTpOHA B arome. KpaTHOCTh
BBIpOKAEHUS dHEpreTudeckux ypoBHed. [Tpunuun ITaymnu.

15. TpuHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX YacTHIl. Bo30HBI 1 (hepMuOHBI. KBaHTOBBIE pacmpeieeHus..

16. CBoOoaHbIE 31eKTPOHBI B MeTaiuie. JDHeprust OepMu. 30HHAS TEOPHUS TBEPABIX TEIL.

17. Macca u sHeprusi CBS3W aTOMHOTO S/Ipa. 3aBUCHMOCTH YIEIBHOM SHEPrHs CBS3M OT MacCOBOIO YHCIIA.
OO6oodeyHas MOICTh SAapa.

18. Tpu Buma O-pacnana. Dueprerrueckuii criekrp O-gactui. Helitpuno.

19. Knaccudukanus seMeHTapHbIX yacTuIl. JlenToHsl. JIENTOHHBIN 3apsij.

20. Anponsl. bapuonHslit 3apsa. KBapkoBast MOIEb aJpOHOB.

OIIK-1.2

—HpI/IMeHSIeT MECTOJBI
MOACINPOBAHUSA n
MAaTEMATHYCCKOI'O aHaInu3a
JJIA pCHICHHUA 3a1a'B

Ilpumepul npakmuyeckux 3a0anuil:

Cemectp 1




Kon nnaukaropa

HNunukaTop noCTHXEHUS

O1ieHOYHBIS cpeacTaa

KOMIETEHIUH
1podeccroHaNbHOM 1. OOHOpPOMHBIN cTepXeHb Maccoi M = 5 Kr, pacnojOKCHHBIH BEPTHKAJIBHO, MOXKET BpaIlaThCs
[1CATCIIbHOCTH BOKPYT OCH, MPOXOMISIICH Yepe3 ero BepXHUil KoHell. B cpemuny crepxHs momanmaer myns maccol m = 10 T,

JIeTSAIIasi TOPU3OHTAIBHO CO ckopocThio v = 103 m/c, u 3actpeBaeT B HEM. Onpene/inTh KHHETHYECKYIO SHEPTHUIO
CTEpKHSI cpa3y Iocie yaapa.

2. Yactuna maccel my = 0,1 Kr , ABHXKYIIAsCS CO CKOPOCThIO ¥V = 3 M/C , UCHBITAJIa YIPYroe
coylapeHue c TMoKouBIueiics yactumed maccel m; = 0,2 kr . OmnpenenuTs KaKyl0 KHHETUYECKYIO SHEPTHIO
npuoOpena BTOpask YacTHIA, €CIH TIepBas OTCKOYWJIA II0J NPSIMBIM VYIJIOM K CBOEMY II€pPBOHAYAILHOMY
HaIpaBJICHUIO.

3. PenstuBHuCTCKUI 2MIEKTPOH UMeeT kKnHeTndeckyto sHepruio T.= 0,34 MsB. Onpenenuts cKOpoOCTS,
C KOTOpO# OH aBHKeTCs. CUUTATh SHEPTUIO MOKOs 3JIeKTpoHa m.c2= 0,511 M3B.

4, OnpenenuTs CKOPOCTh MOJNEKYJd a30Ta, NP KOTOPOH 3HadeHHe (YHKIUH pacipemereHHs
MakcBemia pu temmneparype T1= 400 K Oyaer TakuM ke, Kak 1 11 TeMiepatypsl T2 = 500 K.

5. Yraekucneiit Taz B konmuuectBe v = 0,8 Monel HarpeBaroT M300apUUYECKH TaK, 4TO €ro 00BEM
yBenmuuuBaercs B N = 3,1 pa3za. Onpenenute n3MEHEHNE SHTPOITUU B 3TOM IIPOIIECCE.

6. WneanbHplii OAHOATOMHBIA ra3 COBEPILAET LUK, COCTOSLIMI W3 JBYX H30XOp U JIBYX H30TEPM.
HawnGonpmas n HanMenbmnas Temeparypbl nukia coctasisitoT 11 = 400 Ku T, = 300 K, a Hanbomnpmmii o0beM B n
= 4,5 paza npeBbINaeT HauMeHbIMi. Onpeaenure K03 GGUITHEHT MOJIE3HOTO JSHCTBHSI TAKOTO IIUKIIA.

7. KBazmpaTHast mpoBomouyHasi paMKa paclojioKeHa B OJHOM IJIOCKOCTH C IJIMHHBIM IPSIMBIM
MIPOBOAOM TaK, 4TO JBE €€ CTOPOHBI MapajuienbHbl npoBoay. Ilo pamke 1 mpoBoay TekyT oauHakoBble Toku | = 1
KA. Ompenenuts cuity F, nelicTByromIyro Ha paMKy, eciau ONvXkKaimas K MPOBOAY CTOPOHA pPaMKH HAaXOJUTCA Ha
paccTosHUM, PABHOM €€ JJIHHE.

8. Konebarenpubiii koHTYp uMeer eMkocTh C= 10 Mx®, uaaykTuBHOCTH L = 25 MI'H u akTHBHOE
conpotusieHue R =1 Om. Uepes ckoibKo KoneGaHui aMIINTyJa TOKAa B 3TOM KOHTYPE YMEHBIIUTCS B € pa3?




Kon nnaukaropa

I/IH)II/IKaTop JOCTHKCHUA KOMIICTCHIIMH

O11ieHOYHBIS cpeacTaa

9. JIBa OECKOHEUHO JJIMHHBIX MPSIMBIX MPOBOJIA CKPEIICHBI MO MPSIMBIM YTJIOM.
ITo mposogam texyT Toku 1 = 80A u 12 = 60A. Paccrosuue d Mexay mpoBogaMu paBao 10 cM.
OIPENEIUTh MArHUTHYIO MHIYKIIMIO B B TOUKe, OIMHAKOBO YIaJIEHHOW OT 00OUX MPOBOAHHUKOB.

10. Konub! menu, cocTosineil 3 mocieqoBaTellbHO BKIFOUEHHBIX KOHJEHCATOpa U
akTuBHOro comporuBieHus R = 110 Owm, mojcoeauHWIM K MEPEMEHHOMY HAIPSIKEHHUIO C
aMIITyTHeIM 3HadeHrneM Um = 110 B. Ilpu 3ToM aMmmmTyga yCTaHOBHUBIIIETOCS TOKA B IIETTH
Im= 0,50 A. Haiiti pazHocTb (a3 Mex 1y TOKOM U ToJ[aBaeMbIM HarpsokeHnem. Cemectp 2

1. Ceer ¢ A = 589 HM majgaer HOPMAJIbHO Ha AU(PPAKIIMOHHYIO PELIETKY C
nepuogom d = 2,5 MKM , cogepxanryro N = 10000 mrpuxoB. Halitu yrioByro mmpuny
JQPaKIOHHOTO MAKCHMyMa BTOPOT'O MOPSIIKA.

2. Ilydok ecTecTBEHHOTO CBETa IMajaeT Ha CHUCTEMY W3 JBYX IIOCIEAOBATEIHHO
PaCTONOXKEHHBIX MOJSPHU3aTOPOB, YTON MEXAY IUIOCKOCTSMH TPOMYCKaHHUA KOTOPBIX
cocraBisier 300. KosdduimeHnt mnornomeHuss mepeoro moisipuzatopa cocrapiser 10%, a
BTOpOro — 20%. Kakast yacTb HHTEHCUBHOCTH CBETa IIPOMUIET Yepe3 ITY ONTUUYECKYIO CUCTEMY?

3. Uepnoe Temo nHarpenu ot temmepatypel 600K mo 2400K. Bo ckompko pa3
YBENWYIIIACh OOIIasi TETUIOBAasl SHEPTHs, m3nydaemas TenmoMm? Ha ckoiapKo M3MEHHIACh TMHA

BOJIHBI, COOTBETCTBYIOIIAS MAaKCHUMyMy OJHEPIMH W3IY4eHHS M CIEKTPaJbHBI COCTaB
M3ITydeHus?

4, OnpenenuTh HaWMEHBINNH 3aJEP’KUBAONINI TTOTEHIINAN, HEOOXOAUMBIN I
MIPEKPALEHNs] SMHUCCUU C IOBEPXHOCTH (POTOKATOAA, €CIM OH OCBEILACTCA H3IyYeHHUEM C
JnuHou BonHbl 0,4 MKM, a KpacHasi rpaHuLa JJi1 MaTepuana kartoga paBHa 0,67 MkM

5. ®oroH ¢ sHepruei 1 MaB paccessicst Ha CBOOOTHOM OKOUBIIEMCS SJIEKTPOHE.
HaliTu kuHETHYeCKyI0 SHEprui0 3JEKTPOHA OTIAud, €CIM B Ppe3ylbTaTe PAacCesHHsA UIMHA
BOJIHBI ()OTOHA M3MEHMIIAch Ha 25%

6. [Ipu MBHKEHUH YACTHILI BIOIL OCH X CKOPOCTh €€ MOXKET OBbITh OMpeieieHa ¢
TOYHOCTHIO (ommoOKoi) o 1 cM/c. Haiftu HeonpeneneHHOCTh




Kon nnaukaropa

HNuaukatop AOCTUKEHUS KOMIIETEHIIMU

OrneHouHbIE cpesicTBa

KOOPJMHATHI, €CIIM YacTHUIIeH sBisercs: 1) anekTpoH, 2) npobunka maccoit 0,1t
7. CoOcTBeHHast QYHKIIHS, ONMCHIBAIOIIAS COCTOSIHUE MUKPOYACTHIIBI B

. N
. . . v, (x)=Csin —x
0OCCKOHEYHO ITyOOKOH MOTEHIIMAIBLHON AMe ITUPUHON £, UMeeT BU/I (.

Hcnonp3ys ycoBusi HOpPMHPOBKH, ONPEAETUTH MOCTOSHHYO C.

8. BreruncnuTs paanychl IEpBBIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOIA

9. Haiitn HanGonpIIyIO M HANMEHBIITYIO UTMHBI BOJIH cepuH [lareHa B ciekTpe
M3Iy4deHns Bogopoaa. CpaBHUTH MMOTydeHHBIE 3HAYEHUS C JUTMHAMHU BOJH BHANMOTO
W3ITyYCHUS
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10.ITepBoHayanpHast Macca M30TONa UPUAMS '/ paBHa M = 5 T, MEpUOA moiypacmnanaa 75
cyrok. Ompenmenurte, CKOIBKO saep pacmamercs 3a 1 cekyHmy B 3ToM mpernapate. CKOIBKO
aTOMOB 3TOT'0 TIpenapara ocTanercs yepe3 30 CyTOK M BO CKOJBKO pa3 M3MEHUTCS] aKTHBHOCTH
rpenapara 3a 3T0 BpeMs?
11. B meHtpe comHIla mpoTekaeT TepMOsAepHas peakIus CHHTe3a Telus W3
BOZIOPO/A, B KOTOPOI M3 4eThIpEX MPOTOHOB 0b6pasyercs aapo He' u mBa mosutpona. 3anummre
3Ty peaknuto. Kakwue emre gacTuIsl 00pa3yroTcs B Held?

12. Kakoe xommdectBo U®*® «BBIropaer» 3a TOm B SIEPHOM pEAKTOpe C
anexTpudeckod MomHocThio 1 I'Bt u kg, 38%? Cuurath, 4To pacman siaep ypaHa IOX
JIEICTBHEM TEIJIOBBIX HEHTPOHOB TPUBOMUT K OOpa30BaHUIO H30TOMOB KCeHOHa-141,
CTPOHUUA-92 U TpeX BTOPUYHBIX HEUTPOHOB.




6) HOpHI[OR MpOBE€ACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTalui, NIOKa3aTe/Im 1 KPpUTEPpUu
OICHUBaHUA:

CornacHo y4yeOHOMY IJIaHY BHUJAMH MPOMEKYTOYHOW aTTECTAllMH MO AUCHUTUIHHE «DH3uKay
ABIIAIOTCS 2 3Kk3aMeHa. [lokazamenu u Kpumepuu oueHUBAHUA IKZAMEHA:

- Ha OLEHKY «OTJIHYHO» — pEe3YIbTUPYIOIIUNA PpPEUTUHI OOydarolerocs J0JKEH
coctaBiATh 85 — 100% ot MakcuMaiabHOW CyMMbl OauioB 3a cemecTp. OOydaromuiics
MOKAa3bIBACT  BBICOKMH  YpOBEHb  C(HOPMHPOBAHHOCTH  KOMIIETCHIMH, BCECTOPOHHEE,
CHUCTeMaTHYecKoe M TIiIyOokoe 3HaHWe y4eOHOro MaTepuana, CBOOOJHO — BBINOJHSET
MPaKTUYECKUE 3a/laHusi, CBOOOJHO ONEpUpYyeT 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMU MPHUMEHEHUS
UX B CUTYyallUAX MOBBILICHHON CII0KHOCTH;

— Ha OIIEHKY «XOPOII0» — PE3yJIbTUPYIOIIUN PEUTHHT 00Yy4JaIOIIerocs T0JDKEH COCTABIISTh
70 — 84% oT MakCUMaJIbHOW CyMMBI OayioB 3a cemecTp. OOyJaroIMiAicsS JIODKEH MOKa3aTh
CpelHU ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO
JAOIMYCKAarOTCA HCE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPyJAHCHHA IIPpU aHAJIUTHYCCKHX
omnepanusix, IepeHoce 3HaHNH U YMEHHUI Ha HOBBIE, HECTAaHAAPTHBIE CUTYallUN;

- Ha OILIGHKY «YIOBJETBOPHUTEJbHO» — pPE3YIbTHUPYIOIINA PEHUTHHT 0O0yJaromerocs
JoJikeH cocTaBiATh 50 — 69% oT MakcUManbHOW CyMMBbI OayioB 3a cemecTp. CTYIeHT A0JKEeH
[I0Ka3aTh MOPOTrOBBIM ypOBEHb COPMHUPOBAHHOCTH KOMIIETEHIMHA, TO €CThb OH JOJKEH UMETh
3HaHUS HAa YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS MHPOPMALNU, UHTEIUIEKTYyaJIbHbIE HAaBBIKU
peleHust MpOCThIX 3a7ay; B XOJE€ KOHTPOJIbHBIX MEPONPUATHH JOMYCKAKTCs OLIMOKH,
IPOSBIISIETCS OTCYTCTBHE OTIENIbHBIX 3HAHUM, YMEHUH, HAaBBIKOB, 00Yy4arOUIMICA UCHBITHIBAET
3HAYUTENbHbIC 3aTPYJHEHUS NPH ONEPUPOBAHUM 3HAHMSAMU U YMEHUSMHU IIPH MX NEPEHOCE Ha
HOBBIE CUTYaIUH.

— Ha OLICHKY «HEeYHOBJIETBOPUTEIbHO» — DPE3YJIbTUPYIOIIUNA PEUTUHT 0O0yYaromerocs
cocraisieT MmeHee 50% OT MakCHUMaJIbHOW CyMMBI 0aJlIOB 32 CEMECTp pe3yJbTaT oOydeHUs: He
JOCTUTHYT, KOMIETEHIIUU He CHOPMUPOBAHBI, CTYACHT HE MOXKET MOKa3aTh 3HAHUSA Ha YPOBHE
BOCITPOU3BeIeHUS U 00BSICHEHHS] HHPOPMAINH, HE MOYKET [M0Ka3aTh UHTEIEKTyaJIbHble HABBIKU
pElIeHUs MPOCTHIX 3ajau.

- — Ha OIICHKY «HeYAOBJIeTBOPUTEJAbHO» (1 0amin) —oOydaromuiics HE MOXET MOKazaTh
3HaHMS Ha YPOBHE BOCIPOW3BEACHUA U OOBSICHEHHS HH(OpManMHM, HE MOXKET IOoKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.
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