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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

[Ipotokom ot 20 . Ne

3aB. kadenpoit M.B.KpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOGHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYaroIIMMHCS
BJIQ/ICHUS HABBIKAMH aHAJIM3a U CUHTE3a B XO/I€ MOJIYUCHUS TPECTaBICHUH 0 PyHIaMEHTaThHOM
CTPOCHMH MaTepud M (U3NYECKUX NPUHIUINAX, JIeKAIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpA;  NPUOOPETEHHE  HABBIKOB  HCIIOJI30BaHUSA
¢bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopeCcCHOHATbHON AESITENbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENTM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telyla U Macchl Ui PEIIeHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

Juctunnuuna ®dusuka BXOIUT B 0a30BYI0 4acTh Y4eOHOro IutaHa oOpa3oBaTelbHON
POTPaMMBIL.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUILUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Mertposnorus, cTaniapTu3anus U cepTUPUKALUL

duznyeckas XUMH

MexaHuka MaTepraIoB U OCHOBBI KOHCTPYHPOBAHUS

Koppo3swust 1 MeTop! 3alHThI

O06paboTka IKCIEPUMEHTAIbHBIX JAHHBIX

Hayuno-uccnenoBatenbckas padboTa

®u3nYeCKre CBOMCTBA MATEPHAIIOB

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayns) «Du3uka» 00ydaromuiics TOJKeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH
OIlK-3 TOTOBHOCTBIO MPUMEHSATH (PyHJaMEHTAJIbHbIE MaTEMaTHUECKUE,
€CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HaHUS B MPO(HECCHOHAILHON AEATEIbHOCTH
3HaTh OCHOBHBI€ ONPEIEIICHUS U TIOHSITHS pa3iesioB GU3NKH;
OCHOBHBIE (PU3MUYECKHE 3aKOHBI;
YmMmeTh BBIJIETISITh OCHOBHBIE (DU3HUECKUE SBJICHUS MPU PACCMOTPEHUU (PUZNUECKUX
3a1ad4;

o0cyxmarh crmocoOs! 3 PEeKTUBHOTO pereHust GU3NISCKUX 3a7ad,
pacrio3HaBaTh 3 (EeKTUBHOE pelieHne oT Hed((PEKTUBHOTO;

OOBSICHATH (PU3UYECKHUE SIBIICHUS C TOYKH 3PEHUST OCHOBHBIX 3aKOHOB
buzuku;

KOPPEKTHO BBIPKATh U apTYMEHTHPOBAHHO 00OCHOBBIBATH ITOJIOKEHUS
OCHOBHBIX (PU3NYECKUX TCOPHIA.




Bnanets

CIoco0amMu IEMOHCTPAIIMKA YMCHUS aHAIN3UPOBATh GU3HMUCCKHE SIBICHHS
3aKOHOMEPHOCTH;

HaBBIKAMH U METOAUKaMH 0000IIEHHS PE3YIbTATOB BITOTHECHUSI
nabopaTopHbBIX paboT;

Croco0amMu OIIEHMBAHUS 3HAYMMOCTH U MPAKTUIECKOW PUTOTHOCTH
IMOJIYUYCHHBIX PC3YJIbTATOB,

OIIK-4

CIOCOOHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JJIsl pEIICHHS] HHKESHEPHBIX 3a71a4

3HaTh

OCHOBHBIC OIIPCACIICHUA U MOHATUA MCXaHUKH, MOJICKy.]I?IpHOfI (1)I/I3I/IKI/I u
TEPMOAUHAMUKHU, DJICKTPOJUHAMUKHA, OIITUKH, aTOMHOH U ;mepHoﬁ (1)I/ISI/IKI/I,
OCHOBHBIC THIIBI (I)I/ISI/I‘-IGCKI/IX 3aaa4d,

YMeTn

o0cyxmarh crmocoos! 3hPeKTUBHOTO perieHus GU3NIECKUX 3a1a4;
pacrio3HaBath 3G (HEKTUBHOE penieHne oT Hed((PEKTUBHOTO;

Brnaners

HaBbIKAMHU ¥ METOAMKAaMH 0000IIEHUsI pe3yJIbTaTOB PELICHNUS,
JKCIIEPUMEHTAIILHOMN ACATCIIBHOCTH;

croco0amMu OIIEHWBAHUS 3HAYMMOCTH U TIPAKTHYECKOW MPUTOJHOCTH
[IOJIyYEHHBIX PE3YNIbTATOB;

po(heCCHOHATLHBIM SI3BIKOM TPEMETHON 00JIaCTH 3HAHUS;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyetHpix equuun; 360 akama. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 195 akaj. 4acos:
—ayauTopHas — 187 akaz. yacos;
— BHEAyUTOpHAs — 8 aKaJI. 4acoB
— caMocTosTeNnbHas padora — 93,6 aka. 4yacos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas 3 s
o | KoHTaKTHAA pabora E 3 dopma TEKyIEro
=
g B aKaJ. yacax (] Bun KOHTPOJIS
Paznen/ tema 3 (B akan ) EB . p Kon
S 3 © | caMOCTOSATENBHOM | yCIIeBaeGMOCTH H
JACIATUTAHBL 5 £ o . | xomMnerenn
O g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | 3 &
Tex. z'g aTTecTaluu
3aH. 3aH. | O &
1. ®usnveckre OCHOBBI MEXaHHKH
MOJrOTOBKA K
1.1 Kunemaruka JIEKIIMAM; WHIUBUTyaJIbHBIC OTK-3
MOCTYNaTEIbHOIO u 2 2/11 4 HPaKTUYECKUM JOMaIllHie OIIK 4’
BpaIIaTeIbHOTO ABIKEHUH 3aHATHAIM; 3agaun; AKP
KOHTPOIJIIO;
MOJrOTOBKA K
JIeKLUSIM; WHIUBUAYaJbHBIE
1.2 JuHamuka 1 ’ AMBHILY OIIK-3,
1 2/11 4 MPAKTUYECKUM | JOMAIIHKE 33]1auH;
MOCTYNATEeIHFHOTO JBYKCHHUS OIIK-4
3aHATHAIM; AKP
KOHTPOIJIIO;
MIOJTOTOBKA K
JCKIHSAM; WH/IMBU1yaJIbHbIC
1.3 Jnnamuka H ’ AMBHILY OIIK-3,
2 2 4 MIPaKTHYECKUM | TOMAIITHHE 3a]a4H;
BpaIaTeIbHOTO JABIKEHUS OIIK-4
3aHATUSIM; AKP
KOHTPOJTIO;
) MIOJTOTOBKA K 3amuTa
JIeKLUsIM; J1a0. 71a00paTOPHBIX
1.4 3akoHBl COXpaHEHHUS B 3aHATHSM; pabot Nel; OIIK-3,
2 411 | 2/11 | 6,15
MEXaHHKe NPaKTUYECKUM | MHIUBUIYaJIbHbIE OIIK-4
3aHITHSIM; JIOMAITHUE 3aIa4H;
KOHTPOJIIO; AKP
MOJrOTOBKA K 3amura
JIeKLUsIM; J1a0. 71a00paTOPHBIX
15 Mexanudeckue 2 son | 2m 5 3aHATHSIM; paboT Ne5, OIIK-3,
KoJIe0aHuUs U BOJIHBI MIPAKTUYECKAM | MHAMBHUIYyaJIbHBIE OIIK-4
3aHIATHSIM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
MOJrOTOBKA K
JIEKLUSIM; WHIMBUAYaJbHBIE
1.6 DJIEeMEHTBI 1 ’ WIBHILY OIIK-3,
Ny 1 2 4 MPAKTHYECKUM | JOMAIIHKE 3a]1auH;
PEISATUBUCTCKON MEXaHUKHU OIIK-4
3aHATHIM; AKP
KOHTPOJIIO;
Wroro no pazneny 10 | 9/31 | 12/41 | 27,15
2. Craructuueckas ¢Qusuka U
TEPMOJIMHAMUKA
MIOJITOTOBKA K 3amuTa
JICKIHAM; J1a0. nabopaTopHBIX
3aHATHUAM; abot Ne 11; OIIK-3
2.1 Craructuyeckas pusuka | 2 | 2 4/11 | 1/11 4 ’ P ’ '
MPaKTUYECKUM | WHIAWBHUAYaJIbHBIC OIlK-4
3aHATHM; JIOMAIIHUE 33]]a4y;
KOHTPOJTIO; AKP




HOAT0OTOBKA K

2.2 JICKIIHAM; WNupuBuayansHbie OIK-3
MonekynspHO-KUHETHYECKAs 1 1 4 NIPAaKTUYECKUM | IOMAIlIHUE 33]a4y; OITK 4’
Teopus WAeaTbHOTO ra3a 3aHATHSAM; AKP
KOHTPOJIIO;
MOJTrOTOBKA K 3amura
JICKIHAM; J1a0. n1abopaTopHBIX
2.3 TlepBoe u BTOpOE Haydanga o | aou | 3w | 10 3aHATUSM; pabot Nel4, Nel$; OIIK-3,
TEPMOIUHAMHUKHI MPAKTUYECKUM | WHIAUBUAYaJIbHBIE OIlK-4
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
JEKIUAM; WHIMBUTYaJbHBIC
OIIK-3,
2.4 SIBnenus nepeHoca 1 5 MPAKTUYECKUM | TOMAIIIHUE 33]1a4H;
OIIK-4
3aHATHSM, AKP
KOHTPOJIIO;
IIOATOTOBKA K
. . JICKIIUSIM; HHIMBHIYaJILHbIE
2.5 CsoiictBa TBEPABIX U 1 AMBHILY OIIK-3,
1 4 MPAKTUYECKUM | TOMAIITHUE 33]1a4H;
JKUJKUX TEN OIIK-4
3aHATUSIM; AKP
KOHTPOJIIO;
Uroro no pazneny 7 831 | 52U | 27
Hroro 3a cemectp 17 | 17/614 | 17/61 |54,15 SK3aMeH
3. DIEKTPUUYECTBO ¥ MAarHETH3M
MHOATOTOBKA K 3amura
JIEKIUAM; J1a0. J1a00PaTOPHBIX
31 DIEeKTPOCTATHYECKOE HHAM, patop
3AHATHAM; pabot Ne21; OIIK-3,
mojie B BakKyyMeé H B 3 4/11 | /11 2
BelecTEe MPAKTUYECKUM | MHAMBHUIyaJIbHBIE OIIK-4
3aHITHSIM; JIOMAIllHUE 3a1a4H;
KOHTpPOJIIO; AKP
IIOATOTOBKA K
JIEKIHAM; j1a0.
3.2 TIpoBoguuKH H i WHauBunyanbpHbIe
HDJIEKT 1/111:1/1 8 B 2 1 1 SaHATHAM, OMiLHHIff}:, 3aJ1a4M; OIIK-3,
A P HPaKTUYECKUM A AGTH; OIIK-4
SJEKTPUIECKOM II0JIe AKP
3aHITHSIM;
KOHTPOJIIO;
MOJTOTOBKA K 3amura
JIEKIUsIM; J1a0. nmabopaToOpHBIX
3.3 TTocTostHHBIH 3aHSATHSIM; ab0T Ne24, Neo26; OIIK-3,
§ 3 |72m | 2m | 3 » [P ) TR
3IEKTPUICCKUI TOK MPAKTUYECKUM | MHAWBUAYaJIbHBIC OIIK-4
3aHATUAM; JIOMAIITHUE 33/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIHAM; j1a0.
3.4 MarnurocraTuueckoe LM, WNupuBunyansHbie
3aHATHSIM; OIIK-3,
mojle B BakyyMe ©W B 2 2/11 1 JNIOMAaIIIHUE 331a4H;
HNPaKTUYECKUM OIIK-4
BEIIECTBE AKP
3aHATHAM;
KOHTPOJIIO;
IIOATOTOBKA K
TIeKIHAM; 120, WunuBunyannHbIe
3.5 DNeKTpOMarHuTHAs 3aHATHIM; 4 OIIK-3,
2 2 1 JIOMAIlIHUE 3a1a4H;
WHIYKL U MIPaKTUYECKUM AKP OIIK-4
3AHITHSM;
KOHTPOJIIO;
MOATOTOBKA K
TeKIHAM; 1ab. WunuBunyansHbIe
3.6 DNeKTpOMarHUTHBIC 3AHATHAM; AMBHILY OI1K-3,
2 1 1 JIOMAITHUE 3a1a4K;
KOJICOaHHS U BOJIHBI NIPaKTUYECKAM AKP OIIK-4
3AHATHSIM;

KOHTPOJIIO;




HOAT0OTOBKA K

3amura

JICKIHAM; J1a0. n1abopaTopHBIX
3.7 IlepemenHbIit o | aou | 11m 3 3aHATUSM; pabot Ne27, Ne28; OIIK-3,
SIEKTPUIECKUI TOK MPAKTUYECKUM | WHIAWBUAYaJIbHBIE OIlK-4
3aHITHSIM; JIOMAIITHUE 33]Ia4H;
KOHTPOJIIO; AKP
Hroro no pasaeny 16 | 15/51 | 10/41 | 12
4. BonHOoBast onNTHKA
MIOJITOTOBKA K 3amuTa
JICKIHAM; J1a0. n1abopaTopHBIX
4.1 Uutepdepenuus 2 40U 2 2 3aHATHSIM; padot Ne34; OIIK-3,
CBETOBBIX BOJTH MPaKTHYECKUM | MHAWBUIyaTbHBIC OIIK-4
3aHATHSIM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
MOJrOTOBKA K 3ammra
JICKIHSAM; J1a0. 1abopaToOpHBIX
4.2 Jludpaxkuus CBETOBBIX 3 4on | 31nm 3 3aHATHAM; paboT Ne32; OIIK-3,
BOJIH MPaKTUYECKAM | WHIANBUIYaIbHBIE OIlK-4
3aHITHSIM; JIOMAIIHUE 33]1a4u;
KOHTPOJIIO; AKP
MHOATOTOBKA K 3amura
JIeKLUsM; J1a0. 1a00paTOPHBIX
4.3 Tlonsipuzaiys CBETOBBIX 2 2 2 3aHATHSIM; pabot Ne35; OIIK-3,
BOJIH OPaKTUYECKUM | WHIUBHIYalIbHbIC OIIK-4
3aHATHSIM; JIOMAITHUE 3aTa4H;
KOHTPOJTIO; AKP
HWroro no pazneny 7 8/41 | 7/11 7
5. DneMeHThI KBAaHTOBOW (DU3UKHU
MIOJTOTOBKA K
eK ; 1a0.
JICKITHAM; 1 NunuBunyanbHbIe
3aHSATHSIM; OIIK-3,
5.1 TemoBoe u3ny4deHue 2 2 1 JIOMaIlIHUE 3aa4H;
TIPaKTUIECKAM AKP OIIK-4
3aHSITHSIM;
KOHTPOIJTIO;
MIOJTOTOBKA K 3amuTa
JIeKLUsIM; J1a0. 71a00paTOPHBIX
3aHATHAM, a0oT Ne36; OIIK-3,
5.2 Dotoaddexr 2 | som |2 | 2 | . P : OITKA
PAKTUYECKUM | WHIUBHIYabHbIC
3aHATHSIM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
MOJrOTOBKA K
TIeKIusIM; J1a0.
HHAM, WHnuBHIyanbHbIE
3aHATHUSAM; OIIK-3,
5.3 Ddpdexr Komnrona 2 2/11 1 JIOMaIllHUe 33/1a4H;
MPaKTHYECKUM AKP OIIK-4
3aHSITHSM;
KOHTPOITIO;
MOJTOTOBKA K 3amura
JIEKIHAM; J1a0. 71a60paToOpHBIX
5.4 Teopus aroma Bomopona 4 sAu | 2im 2 3aHATHSIM; padot Ned1; OIIK-3,
o bopy NPaKTUYECKUM | MHAWBHUIYaJIbHBIE OIIK-4
3aHSITHSM; JIOMAIIHUE 33]1a4H;
KOHTPOJIIO; AKP
MOJrOTOBKA K
JICKIHAM; J1a0.
. ’ )4 a e
5.5 DnemeHTHl KBaHTOBOH 3aHATHAM; HAMBILY B HBE OIIK-3,
2 1 1 JIOMAaIIHUE 331a4H;
MEXaHHUKH MIPAKTUYECKUM AKP OIIK-4
3aHSITHSIM;

KOHTPOJTIO;




HOAT0OTOBKA K

3amura

JICKIHAM; J1a0. n1abopaTopHBIX
56 Atom BOJoOpoma B 2 421 1 2 3aHATHSIM; pabot Ne42; OIIK-3,
KBaHTOBOW MEXaHHKeE MPAKTUYECKUM | WHIAWBUAYaJIbHBIE OIlK-4
3aHATHUAM, JIOMAIIHUE 33J1a4H;
KOHTPOJIIO; AKP
Hrtoro no pasgeny 14 | 14/511 | 1031 | 9
6. ®usuka TBEPIOTO TENIa
MOJTrOTOBKA K
JIEKIMAM; 71a0.
. i WnpuBunyanbHbie
6.1 dusnueckue CcBOKCTBA 3AHATHAM; JHBHILY OIIK-3,
N 2 2/11 1/11 1 JIOMAaIIHUE 33/1a4u;
TBEPJBIX TEI MIPaKTUYECKUM AKP OIIK-4
3AHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Craructuka neOKH 12;11\(} ;;6
®epmu-Zlupaka. SiﬂTH’HM_ " | UnpuBunyanbHble OIIK-3
O6pa3zoBanue 2 2 1 1 i JIOMAIITHUE 3a/1a4H; '
MIPAKTUYECKAM OIlK-4
JHEPrETHYECKUX 30H B . AKP
3AHITHSM;
KpHCTaJlIe .
KOHTPOJIIO;
MHOATOTOBKA K 3amura
JIeKLUsM; J1a0. 1a00paTOPHBIX
. K A4yecKas u i
6.3 facemiecka 3aHATHSIM; pabot Ned4; OIIK-3,
KBaHTOBas TEeopHst 2 2/11 1 2
NPaKTUYECKUM | WHIUBUIYaJIbHbIC OIIK-4
AJIEKTPONPOBOIHOCTH ] )
3AHSATHAM; JIOMAIITHUE 3a/1a4u;
KOHTPOJTIO; AKP
HWroro no pazneny 6 6/21 | 3/11 4
7. ®uspka aTroOMHOrO sApa |
AJIEMEHTAPHBIX YaCTHUI]
IOATOTOBKA K
K ; .
TIEKITAM; 126 NunuBunyanbHble
7.1 CoctraB aTOMHOTO spa. 3aHATHAIM; OIIK-3,
2 121 1 JIOMAaIITHUE 3a/1a4u;
Mopenu ctpoenus siaep MPAKTUYECKUM AKP OIIK-4
3AHATHAM;
KOHTPOJIIO;
IOJATOTOBKA K 3ammra
JeKLuUsM; J1a0. 71a00paTOPHBIX
7.2 PagroakTHBHOCTH 2 8/41 1/11 | 4,45 SaHATHAM, pabor Ne51, Ne53; OIIK-3,
NPaKTUYECKUM | MHIUBUIYaJIbHbIE OIIK-4
3AHATHAM; JIOMAaIITHUE 3a/1a4u;
KOHTPOJIIO; AKP
MOATOTOBKA K
JIEKIUSIM; J1a0.
7.3 SnepHsie peakuuu. 3aHSATHSIM, WHBanyansHbIC OIIK-3,
2 1/11 1 JIOMAIlTHUE 3a7a4H;
SlnepHas sHEpreTUKa MPaKTHYECKUM AKP OIIK-4
3aHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
TeKIHAM; 120, NunuBunyanbHbie
74  DnemeHtsl  GU3UKH 3aHATHSM; OIIK-3,
2 1/11 1 JIOMaIlIHUE 3a7a4H;
3JIEMEHTaPHBIX YaCTHII MPaKTHYECKUM AKP OIIK-4
3AHATHAM;
KOHTPOJIIO;
Wroro no pazneny 8 8/411 | 4/51 | 7,45
Uroro 3a cemectp 51 |51/2011]34/1411139,45 SK3aMeH
OIIK-3,0IIK-
Hroro no aucumruinye 68 |68/2611[51/201| 93,6 SK3aMeH ’

4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOIMIM MCIONb3YIOTCS TPAAULMOHHAS, WHTEPAKTHBHAs M AaKTUBHAs
dbopmbI OOyUEHHS.

Tpaguumonnas ¢opma oO0ydeHHs peaTu3yeTcss MPEUMYLIECTBEHHO INPH MPOBEICHUH
JIEKIIMOHHBIX 3aHATHM, HA KOTOPBIX M3JIaraloTCsl OCHOBHBIE TEOPETUUECKUE MOHATHS, 3aKOHbBI U
OPUHIUIB! PU3UKH. YacTh JEKIIMOHHBIX 3aHATHH TPOU3BOIUTCS C TIOMOIIBIO MYJIbTUMEIUIHOTO
00OpyJOBaHUS, 4YTO IIO3BOJISIET IOBBICUTh MH(OPMAIMOHHYIO HACBILIEHHOCTh Y4eOHOIo
mporecca W YIYYIIUTh BOCIpHATHE mosydaemMod uHpopmarnuu. KoHTekcTHoe oOyueHHe B
paMKax JIEKIIMOHHBIX 3aHATHH IMPOBOAUTCS 3a CYET INPHUBEACHHS NPUMEPOB IPAKTUYECKOIO
NPUMEHEHUS U UCTIOJIb30BaHUS (DYHJAMEHTAIBHBIX (DU3NYECKUX 3aKOHOB U CIIEJCTBHNA U3 HUX B
npoeCCHOHATIBHON JIeATeNbHOCTH OOydarouierocs. JIEKIMOHHBIA MaTepuan 3akpervisiercs B
XO0/Ie JTa0OPAaTOPHBIX ¥ MPAKTUIECKUX 3aHATHSIX

VY4eOHbIM IJIaHOM U1l OCBOCHUS AMCLUUIUIMHBI IPEAYCMOTPEHO 68 4. 1abopaTOpHBIX U
51 4. mpakTUYECKUX 3aHATUH B MHTEPAKTUBHOW (popme. B pamMkax MHTEpPaKTUBHOTO OOydeHUS
OpUMEHSIOTCS paboTa B KOMaHe, UHIAMBHyaIbHOE OOydeHHUE, a TaKKe MPH HCIOJIb30BAHUU
HuTepHeT-pecypcoB [uist Houcka HH(GOpMaIUy ITPU MOATOTOBKE K 3allluTe Ja00paTOPHBIX padoT.

CamocrodTrenbHas paboTa CTYJEHTOB CTUMYJIHPYET CTYAEHTOB K CaMOCTOSATEIbHOM
npopaboTKe TEM B IpoOLECcCe IMOATOTOBKM K CEMHHAPCKUM 3aHATUSM, TECTOBBIM padoTam,
9K3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS ABYMS IK3aMEHAMU.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4arommXxcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Memunuenko, B.. ®usmka [DnekrpoHHblil pecypc] : yueOnuk / B.M. [lemuaueHko,
N.B. Jlemunuenko. — 6-¢ u3m., nepepad. u momn. — M.: MHOPA-M, 2016. — 581 c. — Pexum
nocryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KyzmemoB, C.M. ®usmka: Mexanuka. MexaHudyeckre KOJI€OAaHUS W BOJIHBI.
MonekynsipHas ¢usuka. TepmomuHamuka [DJIeKTpoHHBIH pecype]: YuyeOHoe mocooue / C.U.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yaeonuk: HUL] UH®PA-M, 2014. - 248 c. —
Pexwum nocryma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. KysnenoB, C.M. ®uzmka: OCHOBBI D3JIEKTPOJAWHAMHUKH. IIEKTPOMArHUTHEIC
KoJieOaHus U BOJHBI [DIeKTpoHHBIH pecypc]: Yuebnoe mocobue / C.U. Ky3nenos. - 4-e u3n.,
uctp. u gom. - M.: By3osckuii yueounk: HUL] UH®OPA-M, 2015. - 231 c. — Pexum nocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nemnor, C.M. ®wusuka. BomHoBas omnrtmka. KBaHTOBas mpupoja H3TydeHUS.
DJIeMEHTBI aTOMHOM U simepHoi (usuku [DnekTpoHHbIN pecype]: Yueo. moc. / C.U. Ky3Henos,
AM. Junep - 3-e u3x., nepepad. u gon. - M.: Bysos. yue6.: HUL[ UH®PA-M, 2015 - 212 c. —
Pexwum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5



0) lonoJiHMTEILHASA JIATEpaTypa:

1. boraueBa, 1.}O. Mertonuka pemeHus 3ama4d 1o ¢usuke. Mexanuka [DIeKTpOHHBIHA
pecypc]: yueoHoe nocobue / M.1O. borauesa, O.H. BocrpoknyroBa ; MI'TY. - [2-¢ u3 ., MOATOT.
no med. w3n. 2017 r.]. - Marauroropck: MI'TY, 2018. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. Pemenne 3amay no kypcy ooOmeit ¢pusmku [Tekcr]: yue6. mocodue / [H.M Poraues,
I'.1O. bamanuna, W.11. 3aBepmmnckuii u ap. |; mox pea. H.M. Poravesa. — 2-e uzn., ucnp. — CII6.:
Jlanp, 2008. — 304 c.: wn. — (YueOuuku a1 By3oB. CrenumaneHas sutepatypa). — ISBN
978-5-8114-0855-9.

3. ®u3uka TBEPIOTO Tela, aTOMa W aTOMHOTO sjipa [DIEKTPOHHBIN pecypc]: yueOHoe
noco6wue [ By3oB] / C.A. Byrakos [u ap.] ; MarHUTOrOpcKuii roc. TeXxHuYeckuil yH-T uM. I, 1.
Hocoga. - Marautoropck: MI'TY um. I'. M. HocoBa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToaunyeckue ykasaHus:

1. Mexanuka. MonekynsapHas ¢U3MKa W TEpMOAWHAMHKA [DIIEKTPOHHBIH pecypc] :
naboparopusiii npaktiukyMm / E.H. Acranos, 3.H. Botuesa, JI.C. Jlomkenkosa u ap. ; MI'TY. -
Marauroropck: MI'TY, 2016. - 3arn. C  TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnexTpocTtaTka W IMOCTOSHHBIM TOK [DIeKTpoHHBIH pecypc] :
npaktiukyMm / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBToMaTuku, Kad. ¢usuxu. - Maruutoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. Casuenko, lO.U. IlepemeHHbIii TOK [DNEKTpOHHBIA pecypc] : 1abopaTOpHBIi
npaktukym / FO.U. CaBuyenko, O.H. Boctpoknyrosa, H.W1. Mumenesa ; MI'TY . - Marautoropck

MITY, 2018. - 3arn. c TUTYJL. JKpaHa. - URL:
httos://maatu.informsvstema.ru/uploader/fileUnload?name=3529.ndf&show=dcataloaues/1/1515

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieyenne

Haumenosanue 110 Ne norosopa CpoOK eicTBUS TUIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CBOOOIHO  pacImpoCTpaHsIEMOe OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanwue kypca Cchlika
DnexTpoHHas 0aza mepuoanueckux wuzaanuii East
View Information Services, OO0 «1IBUC»
HanmonansHas nH()OpPMAITMOHHO-aHATTUTHYECKAS
cucreMa — Pocculickuii  MHAEKC  HAY4HOIO
nutuposanus (PMHI)

https://dlib.eastview.com/

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




[Touckosas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - ExanHoe OokHO jgoctyma K

URL: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:




VYueOHbIe ayAUTOPHM Ul TPOBEIACHUS 3aHATUH JiekipoHHOro Thuna (Ne388, 394)
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPeJauy U MPeICTaBIeHHs THPOPMaLUK.

VY4ebHas ayquTOpus A7 IPOBEACHNUs 1abopaTopHBIX padot: JlabopaTopus « MexaHukw,
MOJICKYJIApHON  ¢u3ukun u  TepmoamHamuku»  (Nel75)  JlaGopaTopHble  yCTaHOBKH,
U3MEpPUTENIbHBIC PUOOPHI 1J1s1 TPOBEACHUS T1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasl yCTaHOBKa JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeled aanadbarel Yy METOJI0M
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
¢ y3un ra30B Ha MOJIEIU MTEPEMEIIMBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.VcranoBka mnaGopaTopHas Ml M3Y4EHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCJIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Telna
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHHUs YHUBEpPCAJbHOW ra30BOM IMOCTOSHHOU
"M®-OI'TI-M".

12.Ctenn m1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

VYuebHas aymutopus JAias  mpoBeleHHs JabopaTopHbIX — pabotr: JlabGopatopus
«Qnektpudecta 1 ontuku» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE TPUOOPHI 1S
IpOBe/IeHUs J1a00paTOPHBIX padoT:

1.JIaGopaTopHasi ycTaHOBKA JUIsl HCCIIEJOBAHUS DIIEKTPOCTATUIECKOTO TIOJISI C IIOMOIIBIO
OJIMHAPHOTO 30H/a.

2. YCcTaHOBKA JUIS ITYHTUPOBAHHS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeeNeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
WHTYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpEENICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kouer] HproToHa.

7. JlabopaTopHasi yCTaHOBKa JUIsl ONpPE/AEICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSITHHOW BpAIllCHMUS.

8. UcTOYHMKH IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un uaayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynbstumetpsl mudpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnnorpad nByxkananbhbii GOS-620 FG.

16. Ionapumerp CM.

17.MeputenbHbI HHCTPYMEHT.

VYuebHas ayaAuTOpus Ui IPOBECHU 1abopaTopHBIX padoT: JlabopaTopus «Atoma,



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpHUTEIbHBIC NPHOOPHI IS
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

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

3. YcraHnoBka 1abopaTtopHast 1Jis olpeieJIeHus] OTeHIMana BO30YyXKIeH s ra3a.

4. YcTaHOBKa JIJIs1 OTIpeIeNIeHUs JUTMHBI IPOOeTa YacTHUIl B BO3yXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHbIC ayAWTOpPHH JUIS TIPOBEACHHS TPAKTUYSCKUX 3aHSATHH, TPYNIOBBIX U
WHIVBUAYAIIbHBIX KOHCYJbTAIlUM, TEKYIIETr0 KOHTPOJS U MpOMEXyTouHOU aTtectauuu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK TOCKA, TPOCKTOP;

MynpTUMEAUIAHBIA IPOEKTOP, IKPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS KypCOBOTO NMPOECKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B MIHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

[Tomemenne Ui XpaHeHUs W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanust (Nel79a, 191) Cremnaxku, ceiidbl aasi XpaHEeHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE 0OOecTIeueHHe CAMOCTOSITEIbHOM PadoThI 00yYalOIIUXCsl
[To mucrumuinne «Pu3nkay NpeIycMOTPEeHa ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs

paboTa 00y4aroUXC.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHue KOHTPOJIbHBIX 3a71a4
Ha NPAKTHYCCKUX 3aHATHUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. MonekynsapHas pusuka. TepMmoarnHaMuKay

1. Pajiyc-BeKTOp 4aCTUIBI H3MEHSIETCs 10 3aKoHy: I =5t%i+ j+ 2tk .

Onpenenutb: 1) ypaBHEHHE TPACKTOPUHU YACTHIIBI;, 2) CKOPOCTh U YCKOPEHUE YACTUIIBI B
MoMeHT BpeMmeHH =1 c; 3) kacaTenbHOEe U HOPMaJIbHOE YCKOPEHUE TOUKH B 3TOT K€ MOMEHT
BpPEMEHU.

2. O1MH MOJIb UICAJIBHOTO OHOATOMHOTI'O T'a3a COBEPIIAET MPOIIECC
1-2-3. To=100K. Ha yyactke 2-3 K razy noJBOJAAT KOJIHUYECTBO 3 2

3T +-------
termnotel Qo3 = 2,5 xk/[oc. Halimure oTHOMIEHHE pabOThI A1.2-3, ;

COBepmaeMoﬁ ra3oM B XOJ¢€ Iponecca, K KOJIMYCCTBY TCIJIOTHI Q1-2-3, T2

HOFJ'IOH_IéHHOMy ra3oM. 0 P

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTH. K KOHITy HUTH IpUBS3aH Ipy3 Maccoi m =
800 r, KOTOpBIH OIyCKaeTCs ¢ yCKopeHueM a = 1,5 M/c2. Omnpenenure MOMEHT UHEPITUH
Oapabana.

4. Crepxenb nMHOU 1,5 M 1 Maccoit 10 KT MOXeT BpalaTbCsi BOKpYT HEMOJIBUYKHOM OCH,
IIPOXOJAIIEH Yepe3 BEpXHUI KOHEL CTEpkHs. B cepennny crepxHs yaapser myis maccor 10 T,
JeTduias B rOpu30HTaIbHOM HalpaBlIeHUH co ckopocTbio 500 mM/c u 3acTpeBaet B crepkHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEPKEHb Iocia yaapa?

5. Onpenenure, Ipu KaKOW TEMIIEpaType ra3a, COCTOSIIETO U3 CMECH a30Ta U KHCIIOPO/Ia,
HanboJIee BEPOSITHBIE CKOPOCTH MOJISKYJT a30Ta M KUCJIOpoAa OyIyT OTIIMYIAThCS IPYT OT ApyTa
Ha Av = 30 m/c?

AKP Ne2 «OnexrpocraTtuka. [locTossHHBIN TOK. MarHuTHOE 1osie»

1. B Tpex BepumHax KBajapaTa co CTOpOHOH a=40 cM HaXOJATCs OJUHAKOBBIE
MOJIO’KUTENBHBIE 3apsiibl 0 6,4 HK1 kakaplid. HailTh Hanpsi>KeHHOCTh U TOTEHLIAAN
ANEKTPUYECKOTO NOJI B YETBEPTOM BepIIMHE. PaccunTarh pa3HOCTh MOTEHIMATIOB MEXKY
LIEHTPOM KBaJlpaTa M 4€TBEPTOM BEPIIHHON.

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

rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenute: 1) cumsl Toka BO
BCEX YYacTKax IeMNH; 2) TeIJIOBYI0 MOIIHOCTh, KOTOPAs 503
BBIJICTISIETCS] HA COMPOTHBIICHUU R3. Ry €2.12
1
3

3 Konpencarop ¢ eMKkocTbio 4 MKD 3apsanin OT UCTOYHUKA TOKA ¢ HanpsbkeHneM 36 B u
MIPUCOCTUHIIN B TOUKax A u B ¢ OGarapeeii He3apsHKEHHBIX KOHICHCATOPOB, H300paKEHHOM
Ha pucyHke Kk 3agaude 15.3. [Tpuuem C1=3MkD, C;=5 mx®D, C3=24 mxd. Haiitu 3apsn,
KOTOPBIN TTOCJIE ATOTO OyaeT MMeTh KoHaeHcaTop Cs, 1 M3MeHEeHHe 00IIel I HEPTUU BCeX
YeThIpeX KOHIEHCATOPOB.




4. KpyroBoii BUTOK paguycom R=15,0 cM pacmoyioxkeH OTHOCUTEIbHO O@CKOHEYHO IITMHHOTO
IIPOBOJA TaK, YTO €r0 IJIOCKOCTh NapalljielibHa poBoy. Ileprnenaukyisp, BOCCTAaHOBIEHHBIN
Ha MIPOBO/I U3 LIEHTPA BUTKA, SBJISIETCSI HOPMAJIBIO K TUIOCKOCTH BUTKA. Crjia TOKa B IPOBOJIE
11=5A, cua Toka B BUTKe Toku [p=1A. PaccTosiHue oT nenTpa Butka 10 nposoja d=20 cm.
Onpenenute MarHUTHYIO UHAYKLHUIO B LIEHTPE BUTKA.

5. Ha pacctositnuu a =1 M OT JIJIMHHOTO MPSIMOTO MPoBoJia ¢ TOkoM [ = 1kA Haxoaurtcs
KOJIBIO paguycoM r = 1 cm. KoJbIio pacmosioskeHo Tak, YTO MarHUTHBIN TIOTOK,
MIPOHU3BIBAIOILINN €ro, MakcumaiieH. OnpenenuTe, Kakon 3aps/i IPOTEUYET MO KOJIbIY MpU
BBIKJIFOYEHHUH TOKa B npoBoJie. Conpotusienue kospla R = 10 Om.

AKP Ne 3 «BoxHOBAasT OIITHKA)

1. [1ocKoBBITyKIIas CTEKIITHHAS JIMH3A C PAJyCOM KPUBH3HBI chepryeckoii moBepxHoctu R
= 12,5 cM npmkara K CTEKJISIHHOH IUTaCTHHKE. J[naMeTp HEeKOTOpOro TEMHOTO KOJIbLa
HetoroHa B oTpaskeHHOM cBete 01 = 1,0 MM, TMaMeTp e TEMHOTO KOJIbLa, TIOPSIKOBBIi
HOMEp KOTOPOro Ha 5 equnul 6oJbiie, d; = 1,5 Mm. OnpenesiuTh JUIMHY BOJIHBI CBETa A.

2. Ha nudpakuroHHy0 peneTky najaeT HopMaibHO IIyYOK CBETa OT pa3psAIHON TPYyOKH,
HaIOJIHEHHOU BOJI0poIoM. UeMy J10JkHA ObITh paBHA IOCTOSIHHAS PELIETKH, YTOOBI B
HanpaslIeHuu ¢ = 41° coBnanany aBe IMHUK: A = 6563 A (MakcHMyM TpeThero mopsika) u
L2 = 4102 A (MakcuMyM yeTBepTOro nopsaka)?

3. [epBbiii ONISPU3ATOP YCTAHOBIICH TaK, YTO €T0 IUIOCKOCTh MPOIYCKaHHUs BEPTUKAJIbHA,
BTOPOM TOJISIPU3aTOp PasBEPHYT 110 OTHOLICHHUIO K riepBoMy Ha yrou 20°. Bo ckoibko pas
M3MEHUT WHTEHCUBHOCTh €CTECTBEHHOTO cBeTa Takas cuctema? [loj kakuM yrioMm K
BEPTHKAJIEC HY>)KHO YCTAaHOBUTH TPETUN MOJSPU3ATOP, YTOOBI CBET Yepe3 TAKYIO CHCTEMY He
npoien?

AKP Ne 4 «KBanToBasg mexanuka. KBaHTOBass MEXaHUKa)

1. Yepnoe teno Harpenu ot Temnepatypsl 600 K 1o 2400 K. Bo ckonpko pa3 yBeaMuuiach
o01as TemIoBas YHeprus, u3nydaemas tesom? Ha ckoiabko M3MEHMIIACh JUTMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYEHHsI U CIIEKTPAJIbHBIN COCTaB U3ITy4eHUS?

2. ®otoH c sHeprueit 1 MaB paccesicst Ha cBOOOHOM MOKOMBILIEMCS AieKTpoHe. HaliTu yron
paccessHUS (POTOHA M KUHETHUECKYIO SHEPTHIO JIEKTPOHA OTAAa4H, €ClIU B pe3yJbTaTe
paccessHUs JUITMHA BOJHBI (POTOHA U3MEHHUIAch Ha 25%.

3. Ilpu nmoouepeaHOM OCBELIEHUHU MTOBEPXHOCTH HEKOTOPOTO METAJIJIa CBETOM C JITTMHAMU
BosiH 0,35MkM 1 0,54 MKM 0OHAPYKHIIH, YTO COOTBETCTBYIOIINE MAKCHMYMBI CKOPOCTHU
(OTOAIEKTPOHOB OTIAUYAIOTCS APYT OT Apyra B 2 pasza. Halitu paboTy BeIX0/a 3JIEKTPOHOB C
MOBEPXHOCTHU 3TOr0 MeTalljia.

4. TIy4oK mapasmienbHO ABIKYIIMXCS HIEKTPOHOB, MMerommx ckopocti 10° m/c, mamaer
HOpPMaJIbHO Ha Juadparmy ¢ ATMHHOH mienbto mupuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosauu 0,5M oOpaszyetcs qudpakinoHHas KapTuHa. OnpeaeauTb JMHEHHOE pacCTOsSTHIE
MEXIY AM(PPaKIUOHHBIMU MUHUMYMaMH TI€PBOTO TOPSIIKA.

5. Bo ckonbko pa3 nedpoiinieBcKas JJIMHA BOJHBI YACTUIIBI MEHBIIIE HEOTIPEIEIICHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENIBHOW HEONPEAEIEHHOCTH uMnyiasca B 1% ?

6. DIIEKTPOH HAXOJIUTCS B 0ECKOHEUHO TITyOOKOH MOTEHITMAIBHOM siMe mUpuHOH . B Kakux
TouKax B uHTepBajie ) <x < { IUIOTHOCTb BEPOATHOCTH  HAaXOXKJIEHUS DJIEKTPOHA Ha MIEPBOM
" BTOPOM DHCPICTUYCCKUX YPOBHAX OI[I/IHaKOBa? BoraucnuTh mMI0THOCTE BCPOATHOCTHU IJIA
ITHX TOYeK. Perienne noscHUTh rpaduyecku.




AKP Ne 5 «®usuka atoma u sigpa»

1. BeIUMCIUTh HHAYKIMIO MATHUTHOTO TOJIA B IIEHTPE aTOMa BOJ0POa, 00pa30BaHHOIO
BpAIlIEHHEM 3JIEKTPOHA 10 NEpBOH OOPOBCKOM 0pOUTE (CUMTATh BPALIAIOLIMNACS IEKTPOH
KpPYTOBBIM IIOCTOSIHHBIM TOKOM).
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2. Iokosmuiics non He™ ucnyctun oTOH, COOTBETCTBYIONIHI FOJOBHOM TMHUM cepun JlaiimaHa.
HaiiTu sHepruto, uMIyasCc U Maccy 3TOro oToHa.

3. Mpenapar 22U maccs m = 1 r usnyuaer 1,24-10% @ — wacun B cexynny. Haiiaute nepuos

Imojrypaciaza 3Toro mpernapara, €ro Ha4ajJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB 4€PE3 lMpI[ JICT.

4. SInpa nutus-7 6oMOapaUPYIOTCS TPOTOHAMU. B pe3ynbpTaTe mpoTekaHus sSACpPHON peaKInu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loj kakuM yriom oHu
pasnerarotcsi? CunuTath, 4TO SAPO-MHUILIEHb HEMTOABUKHO, & YHEPTUS HAJICTAIOIIET0 MPOTOHA
paBHa 2,6 M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHaA paﬁoTa 06yt1a}ou11/1xc51 OCYHICCTBJIACTCA B BUJIC N3YUCHUSA
JIMTCPATYPHI 110 COOTBETCTBYIOLICMY pa3Jicily € npopa60TK0171 MaTtcpHraia; IIoAroToOBKU K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITIOJIHCHUEC NHAUBUAYAJIbHBIX 3aJaHuM.

Hepeqeﬂb TEM JIA NIOATOTOBKH K CCMUHAPCKUM 3aHATUAM:

Cemunap 1. [IpuMeHeHue 3aKOHOB COXpaHEHHUS JUIsl ONIPENIETICHHsI CKOPOCTH ToJIeTa MyJn

1. Umnynbc MaTtepuaibHOM Touku. Mmynbe cucteMbl. 3aKOH COXpaHeHUs uMIysbca. LleHTp
Macc CUCTEMbl MaTepHallbHBIX TOYEK.

2. MoMeHT uMnynbca 4acTUIbl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHHUsS MOMEHTA
UMITYJIbCA CUCTEMBl MaT€pHaIbHBIX TOYEK.

3. Pabora cuiibl. MomHOCTb

4. KoHcepBaTuBHbBIE (MOTEHIIMAIbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U] CUCTEMbI MaTEPUATIBHBIX
ToueK. CBSI3b CUIBI U HOTCHHH&J’IBHOﬁ OHCPTHHU.

5. Kunernueckas OHEPIrUAaA CUCTEMBI MAaTCPUATIBHBIX TOYCK

6. 3aKOH COXpaHEHHs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAJIbHBIX TOUYEK

7. Ypyrue u Heylnpyrue coyaapeHus.

CemuHap 2. JInHaMUKH BpallaTeabHOrO JBMKEHHS TBEPAOIO TEJIa BOKPYT HETOABUKHOM OCH

1. AHanorust XapakTepUCTHK U ypaBHEHU ITOCTYNATENbHOIO U BPAILIATEILHOTO ABH)KEHUS.

2. OCHOBHOE ypaBHEHHUE JUHAMUKH IMOCTYMATEILHOTO JIBIKEHUS (71Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKU BpalllaTeIbHOIO ABMKEHUS (1Ba BUIA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MoMeHT uHepuMuH TBEPAOTO TenNa.

6. Teopema Illtelinepa.

7. Ilpumenenue teopemsl LlITeitHepa u cBOKCTBA aJIUTUBHOCTY MOMEHTA UHEPLIMU B IIPOCTHIX
CIIy4asix.

CemuHap 3. DJIeMEHTHI CTATUCTHYCCKOU (PU3UKH

1. /IBa MmeToa OMMCaHusl MAKPOCKOTTMYECKUX CUCTEM.
2. [TapameTpbl COCTOSTHUS.

3. PaBHOBECHBIH TIpoIIECC.




4. OCHOBHO€ ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TE€OPUH Ta30B.
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

6. DHeprusi MOJIEKYJI rasa.

7. Pactipenenenue Makcseinna.

8. Ananu3 pacnpeznenenus Makcsesia.

9. XapakTepHble CKOPOCTH MOJIEKYJI UI€AIBHOTO ra3a.

Cemunap 4. [lepBoe Hauano TepMOIUHAMUKH

1. JlaBnenue u temnepatypa ¢ Touku 3penuss MKT. YpaBHeHune coCTOsIHUA UI€alIbHOTO Ta3a.
. Ilepoe Ha4yasI0 TEPMOJAUHAMHUKH.

. Pactipenenienrie sHEpruu MO CTENCHSIM CBOOO/TBI.

. BHyTpeHHsIs sHeprus Kak QyHKIHUS COCTOSIHUS CUCTEMBI.

. Pabota kak yHKIMs mpouecca.

. U3oTepMuueckuit, N30XOpUYECKUI 1 U300apUUECKUI TPOIECCHI.

. Termoemkocth. OTHOLIEHUE TernoeMkocTel. [lokasaTens aanadaThl.

. Annabarudeckuii mpouecc. Ypasuenue Ilyaccona.
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Cemunap 5. Bropoe Hayaio TepMOIUHAMUKHA

1. OOparuMmbie 1 HEOOPATHMBIE TTPOIICCCHI.

2. Bropoii 3aKOH TEpMOANHAMUKH.

3. [IpuBeieHHOE KOJUYECTBO TEIIOTHI. DHTponus Tena. CBOWCTBA SHTPOIMH U30JUPOBAHHOM
CHCTEMBI.

4. V3MeHeHME SHTPOIUH B U30MPOIIEccax C UICATbHBIM Ta30M.

5. TepmoanHaMuyuecKkasi BEpOSITHOCTb COCTOSIHUS cUcTeMbl. CTaTUCTHUYECKUI CMBICT BTOPOTO
Hayajua TepMOJUHAMUKH.

Cemunap 6. MccnenoBanne 3JeKTPOCTaTHUECKOTO OIS C MOMOIIBI0 OIMHAPHOTO 30H/1a
1. DnekTpocraTuyeckoe mose. DneKTpudeckuit 3apsia. 3akoH Kymnona.
2. HanpspKeHHOCTD 3JI€KTPOCTaTHUECKOro nojs. [IpuHiun cynepno3unmu.

3. Ilotok Bektopa £ . Teopema 'aycca.

4. IloTeHIMAIBHOCTD ANEKTPOCTATUYECKOro 1oJsl. Teopema o HUPKYISAIUN.

5. CBsi3b MEX1Yy HAPSHKEHHOCTHIO U TOTEHIIMAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CUIIOBbIE JIMHUH. DKBUIMOTEHIUAIBHBIE TOBEPXHOCTH.

Cemunap 7. IToCTOAHHBIN ANEKTPUIECKUIN TOK.

1. DOnexrpuueckuii TokK. IIOTHOCTE TOKa. Y paBHEHUE HENPEPHIBHOCTH.

2. 3akon Oma 17151 OTHOPOIHOTO ydacTKa 1enu. ConpoTuBieHne npoBoaauka. CoeqnHeHNE
COIPOTHUBJICHHUIA.

3. 3akon Oma st HeoTHOPOIHOTO yuyacTka memnu. Ctoponnue cuisl. DJIC.

4. TlpaBuna Kupxroda.

5. MomnocTts TOKa. 3akoH Jlxoynsa-Jlenna.

Cemunap 8. M3zydyenue pe3oHaHca HANPSHKEHUM U ONpeieNIeHne WHIYKTUBHOCTH KaTYIIKU
1. Pe30oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOaHUs B KOHTYpE.

3. CnBur a3 mexay BaemHer DJ[C 1 TOKOM B KOHTYpeE.



4. ITonHOE COMPOTUBIIEHUE B LIEMU TEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKeHUM.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUH.
7. BexropHas nuarpamma.

CemuHap 9. MaruutHoe noJje. DJIeKTpoOMarHuTHas HHIYKIUS

1. IcTOYHMKM MAarHUTHOT O NoJisi. MarHuTHOE MoJie ABUKYIIETrocs 3apsija U IPOBOJHUKA C TOKOM.
3akon buo-Cagapa.

2. IloTok 1 UMpKYJISIUSA BEKTOpAa MHAYKIMU MarHUTHOro noJjisi. Teopema ["aycca u Teopema o
HUPKYIISIUN.

3. Cuna Jlopenua. [IBuxkeHue 3aps>KeHHON YacTHUIIbI B MArHUTHOM TIOJIE.

4. Cuna Awmrepa.

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

6. BuxpeBoe anekTpuueckoe mnosie.

7. SIBnenue camonHaykuuu. MaayktuBHOCTH. COJIEHOU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepenmms ceera

1. DneKTpoMarHuTHbHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

3. Untepdepenius cBeta OT ABYX UCTOUHUKOB.

4. UnTepdepeHius cBeTa OT MI0CKONapaiebHON IAaCTUHKH.

5. HTepdepeHnns cBeTa oT INIAaCTUHKY NepeMeHHo# TonuuHbl. Konbua HeroToHa.
6. Ilpumenenue uHTepdepeHLnu cBeTa.

Cemunap 11. udpaxius cBeta
1. SABnenue nudpakunu. Oco6eHHOCTh AMPPaKIMK CBETOBBIX BOJH. Judpakiuus Openens u
®paynrodepa.
2. Ilpunnun I'tolireHca-®penens. YpolieHre BIYUCICHHUH ¢ TOMOIIBI0 BEKTOPHOM TUarpaMMBbl.
3. Iudpakuust @peHens Ha KPyIriioM oTBEpCcTUU. 30HbI DpeHers.
4. Nudpaxius Opaynrodepa Ha y3Koi IpIMOIUHEHHON 1Ienu. Y CIIOBUS MaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
5. dudpakumronnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AUDPAKIIMOHHON pEHIeTKU. Y CJIOBUS
IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap 12. Ilonspuzanus csera

1. TTonspu3zaums cBeta. ECTeCTBEHHBIN W MOJISIPU30BAHHBIN CBET.

2. Ilonspuzanus cBeTa Npy OTPAKEHUH U MIPEIOMIIEHUN. 3aKOH bprocrepa.

3. Ionsipu3zanus npu JBOWHOM JydernpenomieHnu. CBoicTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. Ilonapuzaunonusle npusmsl. [Ipu3zma Hukomns.

5. 3akoH Mantoca. AHanu3 NOJISIPU30BAHHOTO CBETA.

6. OnTH4ecky akTHBHBIE BEIIECTBA. BpallleHne IIOCKOCTH MOJIAPU3aLuU CBETA.



Cemunap 13. KBanToBas npupoja ceeta. KopnyckynsipHO-BOJTHOBOW Jyaln3M

1. TermoBoe u3mydeHue abCOMOTHO YepHOTo Tena. 3akoH Ctedana — bonpiiMana. 3akoH
cMenieHus: Buna.

2. KopryckynsipHO-BOJTHOBOM Jyaiu3M CBeTa. DHEPrUs U UMITYJIbC GoToHa. J[aBieHue cBeTa.
3. ®otorpdext. 3akonsl pororddexra. Dopmyna DHIITEHHA.

4. 3ddext Komnrona. opmyna Komnrona.

5. Bonnoseie cBolicTBa yactuu. [{nvnHa BosHb! ae bpoins. [IpuHuyn HeonpeaeneHHoCT!
['eitzenOepra.

Cemunap 14, 15. DnemeHTbl KBAHTOBOW MEXaHUKU

1. Ilnanerapnas monens aroma. [loctynarer bopa.

2. N3nydyeHue aromMa BOJIOpO/ia M BOAOPOAONON00HBIX cucTeM. CriekTpasibHble cepun. Popmyina
bansmepa.

3. CexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3siu.

4. KBaHTOBBIE UKCIIa, XapaKTEPU3YIOIINE MT0JIOKEHUE AJIEKTpOHa B aToMe. KBaHTOBaHMEe 3HEprum.
KBanroBanue MmoMmeHnTa umnysibca. CiuH 3J€KTpOHa.

5. Cxema sHepreTHUECKUX YpoBHEH aToMa Boopoaa. IIpaBuna orbopa npu aTOMHBIX Iepexoax.
6. 3aroHEeHNE IEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Cemunap 16,17. AtomHas u sinepHas pusnka

1. SIBnenune paguoakTuBHOCTH. OCHOBHOM 3aKOH paAMOAaKTUBHOIO pacnana. PaguoakTuBHbIe
PAIBL.

2. CocTaB ¥ XapakTepUCTUKH aTOMHOTO sifpa. SnepHble cuibl. KanenbHast u o0onodyeyHas
Mozenu saep. Pannyc siapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SHEpPTus CBA3H.

4. SlnepHble peaku. DHEPIUsl sIEPHON PEAKIIUH.

5. YpaBHEHUE U SHEPTETUYECKOE YCIOBUE O-pacnaia. CBsi3b SHEPTHH OL-4aCTUILIBI C IEPHOIOM
nosypacnaaa. TyHHenbHBIN P dekT npu o-pacmnane. CIeKTp o-4acTHil.

6. XapakTep crniekTpa y-u3inydeHus. [Iponeccsl B3aMMOAEHCTBHS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTH Y-U3Jy4€HUs OT TOJIIMHBI cI0s BemecTBa. CpaBHEHHE
MIPOHUKAIOIIEN CIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYUECHHUS.

7. Tpu Buna B-pacnana. JHepreTUUeckuii criekTp B-uactuil. ['unoreza HeHTprUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JIenTOHHBIN 3apsil.

Tembl JIs CAMOCTOATEIBHOIO H3YUYCHUA

1. BeinyxeHHble konebanus. Pezonanc

2. Bonsbl. YpaBHeHue MIOCKOM BOIHBL. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJIHOBOE YHUCIIO.
Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJIH

3. MexaHuKka )XUIKOCTEH U ra30oB

4. PeanbHble ra3bl

5. DneMeHTbl HEpaBHOBECHOM TEPMOJIMHAMUKHU

6. IIpyHIMIT OTHOCUTEIBHOCTH B AJIEKTPOAUHAMUKE. MAarHUTHOE M0JI€ KaK pEeATUBUCTCKUI

dpdexT

7. CepaeyHUKH B KaTyllIKaX MUHAYKTUBHOCTH. Buxpesbie Toku Dyko



8. BzanmoeiicTBre N3Ty4eHUs C BEIIECTBOM: JIaBJICHUE CBETA, JJIOMUHECUICHIIUSA,
(bOTOXMMHYECKUE SIBICHUS, TUCTIEPCUS

9. DHepreTUYecKuil CIIEKTP aTOMOB U MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. SAnepnas ¢pusuka. TepmosaepHas sHeprus. JHEpreTuka Oyaymero

IIpumepHbie MHAMBUAYAJbHBIE JoMamHue 3aaanus (U13)

WHuBUyaibHBIC 33]]a91 U3 HCTOYHHKA:

Koukus 0. I1. YueGnsbie 3a1aun 1o ¢puszuke [ DaeKTpoHHBIN pecypce] : yuedHoe nocoodue / FO. I1.
Koukun ; MI'TY. - Maraurtoropck : MI'TVY, 2015. - 1 anektpos. ont. quck (CD-ROM). —
MakpooObexT



Ipuioxenue 2.

OIIeHO'leIe cpeacrea JJid MPpOBEACHUA HpOMe)RYTO‘IHOﬁ arreCcralumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHOM aTTecTAlNM:

CrpyKTypHBII
3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OueHounsle cpencTBa
KOMIIETEHIIUH
OIIK-3, OIIK-4
3HaTh - OCHOBHBIE (PH3UYECKHUE SBICHUS U Ilepeyenb TeopeTHYecKUX BONPOCOB K 3Kk3aMeHy (1 cemecTp)

OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I;

- 'paHulbI UX TPUMCHUMOCTH,
MMPUMCHCHUEC 3aKOHOB B BaKHEHIITNX
MPAKTUYCCKUX IMMPUITOKCHUAX

- OCHOBHBIE (PU3HYECKUE BETUYUHBI U
(du3HYeCKre KOHCTAHThI, X OIpECIICHHE,
CMBICJI, CITOCOOBI U €IMHUIIBI UX
W3MEPEHHUS;

- (hynnamenTangbHbIe (PU3HUECKUE OTIBITHI
Y MX POJIb B Pa3BUTHU HAYKH;

- HABHAYCHUC W IPUHIUIIbI )ICfICTBI/IfI

1. Mexanunueckoe aprkeHue. [Ipenmer kuHematuku. Cucrema otcuera. MaTepuaiibHas
touka. Tpaexktopus. Paguyc kpuBu3Hbl TpaekTopuu. Ilyre u nepememenue. CkopocTh U
YCKOPEHHME KaK IPOU3BOJHBIE PAJMYC-BEKTOpa 10 BpeMeHU. HopMallbHOE M TaHIe€HLHAIbHOE
YCKOPEHUS.

2. TloctynarenbHOe JBM)KEHUE TBEPAOro Tena. BpamaTtensHoe IBHKEHUE TBEPIOTO Tea.
VYron nmoBopoTa. YriioBas CKOPOCTb MU YIioBoe yckopeHHe. CBSi3b MEXAYy YIVIOBBIMH H
JIMHENHBIMU XapaKTEPUCTUKAMM JBUKCHMUSL.

3. Tlepssiii 3akoH HpioToHA — 3aKkoH mHepuuu. MHepnmansHble cucteMbl otcyera. Iloie
KaK MaTepuajbHas IPUYNHA CUIOBOr0 B3auMoercTeusa. Cuia n Macca. iMmyinsc tena. Bropoit
" TpeTuil 3akoHbI HproTOHA.

4. TloHsATHE COCTOSIHMA B KJIacCHYECKOH MexaHuke. BHelrHHMe W BHYTpPEHHUE CHIIBL
3aMKHYTblE MEXAaHWYECKHE CHCTEMBl. 3aKOH COXPAHEHHMS MMIIYJbCa M €ro CBs3b C
OJTHOPOJHOCTBIO IIPOCTPAHCTBA.

5. DHeprus Kak yHHBEpcajbHas Mepa pa3iudHbIX (OpPM JBHKEHUS M B3aUMOJCHCTBUS.
Mexannueckass sHeprust u pabora. Kunermueckas oHeprusi. IloTeHnmanbHas SHeprus.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

BOKHEUINX (PU3HUECKUX TPUOOPOB.

[TorenunansHoe nosie cui. KoHcepBaTuBHBIE CHIIBI M MOTEHUUANbHbIE NOJA. CBA3b MEXITY
CWJIOW W MOTCHIMAIBbHOW 3Heprueil. [loTeHnmanbHas sHeprus ynpyrux aedopmanui U moss
TATOTEHUS.

6. 3akoH coxpaHEHUs MOJIHOW MexaHudeckoi sHepruu. CoynapeHue Tei.

7. Ilonstue abcontoTHO TBEpAOro Tesia. MoMeHT cuiibl. MOMEHT UMITyJbca IPU BpallleHun
BOKpPYI HENOJIBMKHOM OCH. MOMEHT HMHEpLUMH MaTEpUaIbHOM TOYKM M TBEPAOIO Teja.
MoMEeHTbI HHEpLUU HEKOTOPBIX TE.

8. OcHOBHOE ypaBHEHHE IMHAMMKM BpallaTeIbHOro JBHXeHUA. Duznyeckuil cmbICI
MOMEHTa nHepuHH. PaboTa BHEIIHUX CUJI IPU BpalllEHUU.

9. IlpeoGpa3zoBanust ['ammnes. [IpuHuun oTtHOcuTenbHOCTH. llocTymaTel crenuanbHOM
Teopuu oTHOcuTenbHOCTU. [Ipeobpa3zoBanus JIopeHia u clieICTBUS U3 HUX.

10. OcHOBHO# 3aKOH pPENATUBUCTCKON IMHAMUKU MaTepualbHOM TOuku. B3anMocBs3b
Macchl M DJHepruu. Bpems B ecTeCTBO3HAaHMM. ['paHMIBI IPUMEHMMOCTH KIJIACCHYECKOMN
MEXaHHKH.

11. OcHoBHBIE mTONOXKEHHS MOJeKysipHO-kuHeTH4Yeckot Tteopuun (MKT). CocrosiHue
cucremsbl. [lapamerpsl cocrosiHus. PaBHOBecHBIe cocTOsiHMS M mpouecchl. MXx rpadudeckoe
n3o0paxenue. ONbITHBIE 3aKOHBI HICAbHBIX ra3oB. YpaBHeHue MenpaeneeBa-Knaneiipona.
OcnoBHoe ypaBHeHne MKT naeanpHbIx ra3oB. Uucno creneHeit cBoO0bI MOJIEKYII.

12. 3akon BonbIiMaHa O paBHOMEPHOM pacIpeleIeHUH SHEPTHU TI0 CTENEeHSIM CBOOOJIBI.
Cpennsia KMHETHYeCKast JHEprus IIOCTYIIaTEILHOTO JBUKCHUS MOJIEKYI.
MonekynsipHO-KUHETHUECKOE TOJIKOBaHUE TeMiieparypbl. CBs3b JaBlIeHUs, KOHIIEHTpPAUU U
TeMIEpaTypbl. BHYTpeHHsIs SHEPrUs UACAIBHOTO rasa.

13. Cratuctnueckmii meton ucciemoBanus. Cxopoctu Mojekyn. [loHstne o ¢GyHKIUU
pacnpeneneHus. 3akoH MakcBemia Ui paclpelesieHuss MOJIEKYJ HJEaJIbHOIO Tras3a IIo
ckopocTsiM. HaunbGonee BeposiTHas, cpenHsst apudmMerudeckass M CpelHssl KBaJpaTUUHAS
CKOPOCTH MOJIEKYJI.

14. Pacnpenenenue bonpiiMaHa.

15. Mexanunueckasi pabota u tersora. Pabora, coBepiiaemasi ra3oM MpH U3MEHEHUHU €ro
o0bema. [lepBoe Hayaso0 TEPMOIMHAMUKH.
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16. [lpuMeHeHue TEepBOTO Hadajga TEPMOJMHAMHUKUA K H30Ipoleccam. AnadaTHIeCKHid
pouecc.

17. TennoeMKoOCTh UAEATBHOTO raza. Makpo- U MUKPOCOCTOSIHUSL.

18. TepmonmHamuyeckast BeposATHOCTb. IloHatue 00 sHTponuu. TepmoauHamuueckue
¢byHkuuu coctosiHus. Bropoe Hadano repMoarnHaMuku. TpeTbe Hauano TepMOANHAMUKH.

19. CtpykTypa TEmIOBBIX JABMUrateieid M BTOpoe Hadano TepMoauHamuku. Kosddunuenrt
MOJIE3HOTO AEHUCTBUS UeanbHOro teriooro asuraresnd. Lukin Kapro u ero KIT/I.

20.T'apmonuueckne  KoinebaHus.  XapaKTEepUCTHMKM  TapMOHHUYECKMX  KoJjeOaHMi:
amruTyzaa, ¢asa, dYactora, HayaimpHas ¢aza. CKOpOCTh M YCKOpEHHE TOYKH IIPH
rapMOHHUYECKOM MEXaHHMUYECKOM KosiebaHuU. YTpyrue u kBasuynpyrue cuibl. Konebanus noj
JNIEUCTBUEM DTHX CHIL.

21. IlpyXuHHBI  MAasTHHK. @u3nyeckuii M MaTeMaTU4YEeCKHMH  MAasTHUKH.
HuddepennnanbHoe ypaBHEHHE CBOOOTHBIX HeE3aTyxaromux Konebanuit. ['paduyeckoe
n3o00pakeHue KonebaHuil. DHeprus rapMOHUYECKUX KOJIeOaHUH.

22. luddhepeHnmanibHOe YpaBHEHUE 3aTyXaroIIuX KoiieOaHWi W ero pemeHue. Yacrora
3aryxaromux kojeOanuil. Jlorapupmuueckuii nexkpemeHT. J[oOpoTHOCTb. BbIHYXIIeHHBIE
KoseOaHus. AMIUINTY1a U (a3a BBIHYX/IECHHBIX KoeOaHul. SIBjaeHune pe3oHaHca.

23. CnoxeHue rapMOHUYecKUX Kosiebanui. CioxeHrne rapMOHNYECKUX KoseOaHui oHOM
4acTOThI U OJJTHOTO HarpaBiieHus. buenus.

24. CnoxeHue TrapMOHMUYECKHX KoseOaHuid. CroxeHue B3auMHO-TIEPIIEHANKYISIPHBIX
KoJIeOaHUH.

25. Dnektpuueckue 3apsaabl. JIUCKPETHOCTh 3JIEKTPUYECKUX 3apsAfoB. 3aKOH COXpPaHEHMS
3aps0B B 3aMKHYTOM cucteme. Toueunsle 3apsiapl. Crita B3auMOIEHCTBUS TOUEUHBIX 3apsSI0B B
BakyyMe U BeecTBe. 3akoH Kymnona. HampspkeHHOCTB anekTpudeckoro nois. ['papudeckoe
n300paXkeHue dIEKTPUUECKOTo noJjs. [IpuHIuN cynepno3ninu 31eKTPUIeCKUX MoJeil.

26.Pabota cuin snekTpocTtaTHueckoro mossd. [loTeHnuman 3ieKTpoCTaTUYecKOro MoJsl.
Hupkynsuus BeKTopa HAPSKEHHOCTH AJIEKTpocTaTnyeckoro noJisi. [loTeHIanbHelil xapakrep
NMEKTPOCTATUYECKOTO MO, CBsI3b MEXy HaNPSKEHHOCTHIO U noTeHuanom. IIotok Bekropa
JJIEKTPUYECKOTO CMEIICHUSI.
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27.Teopema Octporpaackoro-I'aycca st BEKTOpa 3JEKTPUYECKOTO  CMEIEHHS.
IIpumeHneHne TeopeMsl Ul pacyeTa MOJIeH.

28. I1oCTOSIHHBIN AJIEKTPUYECKHI TOK, €0 XapaKTepUCTUKH U YCIOBHUS CYIIECTBOBAHMS.
Croponnue cuibl. [InotHOCTh TOKa. 3akoH OMa B auddepeHunanbHoi popme Kak ciaeacTBUE
3JIEKTPOHHON TEOPHUH 3JIEKTPOIPOBOAHOCTH METAJUIOB. Y IeNbHAs IPOBOJUMOCTD U YIEIBbHOE
conporusiieHue. CONpPOTUBIEHUE MPOBOJHUKOB, €ro 3aBUCUMOCTb OT TEMIEpPaTyphI.
DNeKTpOABMKYIIAsl cujla U HapsbkeHue. B3auMocBsI3b HapsKEHUs, SJIEKTPOABUKYILEH CHIIbI
U Pa3HOCTHU NOTEHLMAJIOB.

29.3akon OMa B MHTETpadbHOU (opMe Il OJHOPOAHOTO M HEOJHOPOJHOTO YYACTKOB.
PasperBnenHble 1enu u npasuia Kupxroda. Pabora u MOIIHOCTE 3JEKTPUUECKOr0 TOKa. 3aKOH
Hxoynsa-Jlenua.

30. MaruutHoe mosie. Bexkrop MarHuTHOM MHAYKUMHM. MarHuTHas IPOHUIIAEMOCTb
BellleCcTBA. BEKTOp HANPS)KEHHOCTH MarHUTHOTO 1OJIs1. MarHUTHBIA MOMEHT.

31.IlpuHnMn  cymeprno3uiMM  MarHuTHeIX mnosned. 3akoH  buo-Casapa-Jlamnaca.
[IpuMeHeHne 3TOro 3aKk0Ha K pacdyeTy MAarHUTHOI'O IIOJISL OTPE3Ka IIPSMOT0 POBOJA, KPYTrOBOTO
TOKAa U JUIMHHOTO NPSMOJIMHENHOTO IIPOBOJHUKA C TOKOM.

32. BuxpeBoi xapakTep MarHUTHOTO MoJis. TeopeMa O HMHUPKYJSAIMH BEKTOpa MAarHUTHOW
UHIYKIMU (32KOH MOJHOTO TOKA).

33. Cuna Ammepa. 3akoH Awmmepa. Cuia Jlopenna. J[BmkeHWe 3apsHKEHHBIX YacTHI] B
MarHuTHOM II0JIE.

34. MarautHbid otok. Teopema Octporpajackoro-Iaycca mis MarHuTHOro moss. Pabora
10 TIEPEMEILEHHIO IIPOBOJHUKA U KOHTYPA C TOKOM B MarHUTHOM IIOJIE.

35. MarHuTHBIE MOMEHTHI JJEKTPOHOB M aToMoB. HamarHwdeHHOCTh. MarHuTHas
BOCIIPUMMYUBOCTD, €€ CBA3b ¢ MAarHUTHOM IPOHMIIAEMOCThIO. Tumbl MarHetukos. [Ipupona
Jya- ¥ mapaMardeTrus3ma.

36. ®eppomarnerusM. MaruutHbiii ructepesuc. Jlomensl. Touka Kropu. Ilpumenenue
(heppoMarHeTuKoB.

37. SIBnenue snexkTpoMarHuTHOM uHIykuuu. 3akoH @apanes. Ero BeiBog Hu3 3akoHa
coxpaneHuns sHeprud. [IpaBuio JleHna. Bpamenue npoBoasiel paMKi B MATHUTHOM ITOJIE.
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38. SIBnenue camomHaykiuu. MHAYKTUBHOCTh. TOKM M HampspKEHUS MpPU 3aMBIKAHUU U
pa3MblKaHuU Lenu. SIBnenue B3auMHON nHAYKIMK. [IpuHImn neictBus TpaHchopMaTopoB.

39. DHeprust MarHuTHOTO MO OOBEMHAS TUIOTHOCTH SHEPTHH.

40. BuxpeBoe aiekTpuueckoe mnojie. TOK MPOBOAMMOCTH U TOK cMeleHus. O6o01ieHue
TEOPEMBI O IUPKYJISALUHA BEKTOPA HANPSKEHHOCTH MarHUTHOTO MOJIA.

41. Cuctema ypaBHeHU MakcBesuia B MHTErpaJibHOW (hopMme. DIeKTpOMAarHUTHOE IoJIe.

42.Tlonsitnue BONHBL. KuHEeMaTWka BOJHOBBIX IPOIECCOB. BOJHBI MPOIOJIBHBIC U
nonepeyHsle. ['apMoHHueckue BoJHBL. JlJInHA BOJIHBI, BOJIHOBOE 4HciO. BonHoBOW (poHT,
BOJIHOBAsi MOBEPXHOCTh. llmockwe W cdepuueckne BOIHBL. YpaBHEHHE Oerymield BOJHBI
dazoBas ckopocTb. BonHOBOE ypaBHEHHME.

43. Tlepenoc sueprum BonHOM. [ToTox BoiHOBOI »Hepruu. Bextop Ymoa. dusnueckue
CJIEICTBUSA U3 ypaBHEHUN Makcsea.

44. DneKTpOMarHuTHbIE BOJIHBI. Bo30yxnenue 3JIEKTPOMAarHUTHBIX BOJIH.
JuddepenunanbHoe ypaBHEHUE JUISL 3JI€KTPOMAarHUTHBIX BOJIH. CBOMCTBA 3J1€KTPOMArHUTHBIX
BOJIH. llepeHoc sHeprum 3yeKTpoMarHuTHOM BoOJIHOW. Bekrop Ymosa-Ilolinthhra. Illkana
IJIEKTPOMAarHUTHBIX BOJIH.

ITepedyenb TeopeTHYECKHX BONPOCOB K 3K3aMeHY (2 cemecTp)

1. [kana 37eKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOro auanasoHa. Ilokaszarensb
MIPETIOMJIEHUS CPEJIBI.

2. Korepenrtnsle BonHbl. IHTepdepenns cBeToBbIX BoiH. CllokeHNEe MHTEHCUBHOCTEN B
ClIy4ae HEKOT'€pEHTHBIX U KOT€PEHTHBIX KoeOaHui.

3. Onrtuueckas pa3HocThb Xxo1a. CBA3b ONTUYECKON Pa3HOCTH XO/a ABYX BOJIH C pa3HOCTHIO
¢da3 Mexay HUMH. Y CIIOBUS MaKCUMyMa U MUHHUMYMa.

4. Cxema lOnra nns nabmopenuss uHtepdepeHunu. BpemeHHas M MpoCTpaHCTBEHHAs
KOT'€pEHTHOCTb.

5. Hutepdepennus B ToHkuX mieHkax. HaOmronenue xonenr HploToHa B OTpaXKeHHOM M
MIPOXOJISIIIEM CBETE.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

SAsnenne gudppakuuu. dudpakmus Dpenenss u  Dpaynrodepa. IlpuHnmm
['toitrenca-dpenens.

Hudpakuus @penenst Ha Kpyriiom orBepcTud. 3ouel @penens. ['papuueckuit MmeTon
CJIOKECHMS aMILTUTY [

Judpakuus Opayrrodepa Ha y3K0i NpsIMOIHMHEHHON menu. {udpakunonHas pemeTka
KaK COBOKYITHOCTb KOHEYHOI'0 YHCJIa LIENIEH.

TerutoBoe wm3nmydenue Tena. 3akoH Credana-bonbrnmana. 3akoH cmemieHus BuHa.
I'mnoresa I1nanka.

®otorddext. 3akonsl CroneroBa. Dopmyna DUHIITENHHA.

®orounsl. JlaBnenue ceera. KopnyckysspHO-BOIHOBOH yalli3M CBETA.

Paccesnue ¢orona Ha cBoO60oaHOM 31ekTpone. Popmyrna KomnroHa.

BonnoBeie cBoiicTBa wactuu. JlnuHa BosHbL A€ bpoinsg. DkcnepuMeHTallbHbIE
MIOJTBEP K JIEHUS TUIIOTE3bI e bpoiins.

[Tpuniun  HeompenenenHoctd. CooTHOLIEHHE HeompesaeneHHocTel [eiizenOepra.
OcobeHHocTH Iporecca U3MepeHusl B KBAHTOBOM MEXaHHKeE.

dusnueckoe UCTONKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkius u ee cBoiicTsa.
[110THOCTH BEPOSITHOCTH OOHAPYKEHUS YACTUIIBI.

OcHoBHas 3a1a4a KBaHTOBOW MeXaHHUKH. HecTanmoHapHOe U CTallMOHAPHOE YpaBHEHHE
[IIpénuurepa.

Yactuma B OAHOMEpPHOM OECKOHEYHOH NPSIMOYTOJIbHOM MNOTEHIUAIbHOU sIMe.
KBanroBanue sneprun. Co6CTBEHHbIE (PYHKIIMM COCTOSIHUS YaCTHUIIBI.

[TpoxoxxeHrEe YacTHUIIBI Yepe3 NOTeHIaNbHbIN Oapbep. TyHHENbHbINH Y3PQEKT.
KBaHTOBBIN rapMOHUYECKUI OCIIUILISATOP.

IInanerapnas monens aroma. llocrymatel  bopa. KBaHTOBaHume  »Heprum
BOJIOPOIOTIO00HOMN CUCTEMBI.

Wznydyenue BomopononoaoOHbIX cucteM. CHeKTpalbHbBIE CEpUU aToMa BOJOPOJA.
O6006menHnas popmyna baibemepa.

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKkOH Mo3in.

VYpasuenne Illpennurepa nns aroma Bopopona. KBaHTOBaHME MOMEHTa HMMITYJbCA.
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ITpaBuia orbopa.

24. CnuH snexkTpoHa. KBaHTOBbIE uMciia, OMMCHIBAIOIIUE COCTOSIHUE 3JIEKTPOHA B aTOME.
KpartHocTh BBIpOXKIAEHUS dHEPreTnYecKuX ypoBHeu. [Ipunnum [laymnu.

25. [IpuHIUN TOXKAECTBEHHOCTH OJMHAKOBBIX 4acTUll. bo3oHbl U (epmuonbl. KBaHTOBBIE
pacnpeseseHusl.

26. CBoOoAHbBIE 2NIEKTPOHBI B MeTasuie. JHeprus @epmu. 30HHAS TEOPHS TBEPABIX TEIl.

27. DNEeKTPONPOBOTHOCTh METAJIOB M IOTYIPOBOAHUKOB. CBEPXITPOBOANMOCTD.

28. SIBnenue pannoakTuBHOCTU. OCHOBHOM 3aKOH paJHOaKTUBHOTO pacrnazga. [TocrosHuas
pacnana. [lepuon nonypacnana.

29. CocTaB 1 XapaKTepUCTHKH aToOMHOro sapa. KanensHas moaens. Pasmep u ciu siapa.

30. Macca u sHeprusi CBS3M aTOMHOTO sipa. 3aBHCHMOCTH YACIBHOW DHEPTHUS CBSI3U OT
MaccoBoro yucia. O0osoueyHass MOJENb Aapa.

31. SnepHbie peakuuu. DHEPrus peakuuu. Peakuu neneHus u cuHTe3a saep.

32. PagnoaktuBHble psabl. OCHOBHBIE 3aKOHOMEPHOCTH Oi-M3iydeHus sjep. JlnuHa
cBOOOAHOTO TIpobera o.-uacTull.

33. Tpu Buaa B-pacnana. DHepreTHuecKuil criektp P-uactui. Herpuro.

34. OcobeHHOCTH Y-U3MydeHUs siiep. [IpoxoxkieHue y-KBaHTOB Yepe3 BEIIeCTRO.

35. Knaccuduxanus snemeHTapHbIx yacTuil. JlenTonsl. JIenTOHHBIN 3apsi.

Anponsl. bapuonnsiii 3apsa. KsapkoBast Mosienb aipoHOB.

Ymetb - pemarh CTaHJapTHBIE 33/1a4H 110 IIpumepHbIii epevyeHb NPAKTHYECKUX 3aJaHul 1J1s1 Ik3aMeHa (1 cemecTp)

OCHOBHBIM pasciiaM Kypca CI)I/BI/IKI/I;

- CTPOUTH TpadUKU IKCIIEPHUMEHTATBHBIX
3aBHCHUMOCTE;

- YCTAHABJIMBATL XaPAKTCP 3aBUCUMOCTH
Io Tpa(l)I/IKaM, MMOCTPOCHHBIX B JIFOOBIX

§=61 +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO ypaBHEHUEM: , T71e IyTh
BBIPaXXEH B METpax, BpeMms - B ceKyHaax. HaliTu 3aBUCUMOCTb YCKOPEHHUS OT BpEMEHHU.
BbruncnanTh paBHOAEHCTBYIOIIYIO CUITY, IEHCTBYIOLIYIO HA TEJIO B KOHIIE BTOPOM CEKYH]IbI, U
CPEIHIOI0 CHUITY 3 3TOT IPOMEKYTOK BPEMEHH.

3amaua 2. Touka nBuwxketcs B mockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).
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KoopAuHaTax;

-COCTaBJIAThb Ta6J'II/II_IBI
OKCIICPUMCHTAJIBbHBIX TAHHBIX

- COCTaBJISITh OTYETHI IO BHIMOTHEHHBIM
9KCIIEPUMEHTAILHBIM paboTam,
OTHCHIBATh PE3YNIbTAThl U YMETh
dbopMynUpOBaTh BHIBOJIBI;

-110J1b30BaThCs TA0IHUIIAMU, YYEOHOH,
CIIPABOYHOW M METOJIMYECKOUN

JIUTEPaTypoH;
- OUEHMBaTh  CIy4ailHble  OLIMOKU
JKCIIEPUMEHTA, OIPEIEATh

JIOBEPUTEIbHBII HHTEPBA,

-BBIOMpATh MPUOOPHI C MpeieIaMu
U3MepeHU, HEOOXOIUMBIMU ISl TAHHBIX
U3MEPEHUH, OTIPEIEISTh IIEHY JIeIeHuS,
NOKa3aHus IPUOOPOB, TOTPEITHOCTh U
YMETh TPalyHpOBaTh IIKATy IPUOOPOB;

- MCII0JIb30BATh Pa3IMYHbIE METOIUKH
buznyecKkux U3MepeHuit 1 00paboTKH
SKCIIEPUMEHTAJIBHBIX JTaHHBIX.

Haiitu: 1) ypaBHenue tpaektopuu y = f(X) 1 n300pa3uth ee rpaduuecku; 2) BEKTOP CKOPOCTH
V; 3) yCKOpeHHsI & B 3aBUCHUMOCTH OT BpeMEHHM; 4)MOMEHT BpPEMEHH tg, B KOTOPBIH BEKTOD
YCKOpPEHHMS & COCTABIISIET YroJl 7/4 ¢ BEKTOPOM CKOPOCTH V.

3agaua 3. OngHOponHBIM cTepkeHb JIMHOW (=1 M MOXeT CBOOOAHO BpAaLATHCS BOKPYT
TOPU30HTAJILHOM OCH, MPOXOIAIICH uepe3 OJUH U3 €ro KOHIOB. B npyroii koHel yaapseT myis
Maccoid m=7 T, JeTsas NepueHAUKYIIPHO CTEPKHIO U €r0 OCH BPAIICHUSI, U 3aCTPEBAET B HEM.
Onpenenutb Maccy M cTepxHS, €Clid B pe3yJbTaTe MOMaiaHus IMyJIH OH OTKJIOHHUIICS Ha Yroj
a=60". [Tpunsats ckopocth mynu V=360 m/c. Cuutath M»m.

B

3anaua 4. [llap maccoit my = 5 Kr IBHXKETCSI CO CKOPOCThI0 Vi1 = 1 M/C U CTaJIKUBaeTCs ¢
MOKOSIIIIUMCS IapoM Maccoit my = 2 kr. Onpenenuts ckopoctu U; u U mapoB mocie ynapa.
Y aap cuutath aOCONIOTHO YIIPYTUM, MPSMBIM, IEHTPATBHBIM.

3anaua 5. 3a mpomexxyTok BpemenH t=10 ¢ gactuna npouuia 3/4 OKpyXKHOCTH pauycoM
R=160 cm. Haiitu: 1) cpeaHio0 CKOpPOCTb NBIKCHHS <V>; 2)MOAYJIbh CPEIHEH CKOPOCTH
nepemenenns | <v>|; 3) Moxysb cpenHero BEKTOpa IOTHOTO yCKOpeHHst | <a>|, eciu yacTiua
JIBUTAJIACh U3 COCTOSTHUSA MOKOS C TIOCTOSIHHBIM TaHT€HIIUAJIILHBIM YCKOPEHHUEM A .

3agaua 6. /IBa MoJIst KMCIIOPO/Ia H30TEPMUYECKHU CXKaJH, a 3aTeM M300apUiYeCcKH PACIIUPHIIN JI0
nepBoHavyasibHOTO 00bemMa. M3BectHo, uto P1=550 kI]1a, V1=9-10"M3 a CpeaHss KBaJpaTU4yHasi
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CKOPOCTh JABM)KCHUS MOJIEKYJ B KOHEYHOM COCTOSIHUU paBHa 720m/c. Ha cKOIbKO M3MEHUTHCS
KOHEYHasl CpeOHsAs KHHETHYECKash DSHEpPrust €ro MOJIEKYJl OTHOCUTEIbHO HadyaJbHOM.
[IpencraBuTh rpaduku OMMCAHHBIX MIPOLIECCOB B KoopauHatax V-T.

3agaua 7. A30T HaxoAuUTCS B 3aKpbITOM cocyae o0bemoM 3 11 mpu temmeparype 27°C u
nasyieHuu 3 at™. Ilocne HarpeBaHus JaBiieHHE B COCYZE MOBBICHIIOCH 710 25 atM. OnpenenuTb:
1) Temmeparypy a3oTa ocie HarpeBaHus; 2) KOJIMYECTBO TEIIa, COOOIIEHHOTO a30Ty.

3agaua 8. Haiitu usmenenue AS sHTponuH MpH MpeBpalieHuy Jbaa (t= —ZOOC) Maccoit m=10
r B map (t,=100°C).

3amaua 9. OnpenenuTh CHIYy TOKa, TEKYIIETO Yepe3 dJieMeHT € o, ecu &€ =1 B, £, =2 B, £3=3

B, r=1 Om, 1,=0,5 Om, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3agaya 10. beckoHEeUHO AJIMHHBIN MPOBOJHUK U30THYT TakK, KaK 3TO U300paKeHO Ha PUCYHKE.
Onpenenuth MarHUTHYH MHAYKIUIO B moss, cozmaBaemoro B Touke O TokoM I = 80 A,
TEKYILUM 110 PoBOAHUKY. [Tpunsate r = R/2, rie R=1 m.
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IIpumepHBIii IepevyeHb NPAKTHYECKUX 3aJaHUM /151 IK3aMeHa (2 cemecTp)

3agaua 1. OKentslil cBeT HaTpus, KOTOPOMY COOTBETCTBYIOT [UIMHBI BOJH A1=589HM u
A2=589,59uM, mamaer Ha JAUQPPAKIHOHHYIO pemieTky, umeronyro 7500 mTpuxos/cM.
Ornpenenurs:

1. HaubGonpmmii mops 10K MaKCUMyMa Ui 3TOTO CBETA;

2. YTIOBYIO IUCHEPCHIO TU(PPAKIIMOHHON PEIIETKH;

3. IHupuny pemeTky, HEOOXOAUMYIO JUIS Pa3PELICHUs ITUX IBYX JIMHHM.
3agaya 2.Yroi1 o MeXKIy IJIOCKOCTSAMU IPOITYCKAaHMs ITOJIIPU3aTOpa U aHAJIM3aToOpa PaBeH 45°,
Bo CKOJIBKO pa3 yMEHBIINTCS HHTEHCUBHOCTD CBETA, BBIXOSALIETO U3 aHAIM3aTOPa, €CIIU Yrojl
YBEIUYUTH [0 60%?

3agaya 3.Beinyknas 1MH3a paanyca paBHOro 16 cM colpukacaeTcs o CTEKISHHON IUIACTUHOM.
KoHTaKT MMH3bI U TUIacTHHBI uaeanbHbli. [{nuHa BoiHbl cBeta S00HM. [TomyunTs BbIpakeHUs
JUIsl paIlyCOB CBETIIBIX M TEMHBIX KOJIEI] U HAUTH paJnyC MSTOrO CBETJIONO KOJbIIA.

3apauya 4.MakcuMyM CHEKTPaTbHOM IJIOTHOCTH 3HEpreTuyeckoi ceetuMoctu CoHia
npuxoauTcs Ha JUHY BosHbI 0,48MkM. Cunrasi, uto CoJIHIIE U3IIy4YaeT KaK YepHOe T,
OnpeieTuTe:

1. Temmneparypy ero nmoBepXHOCTH;

2. MONIHOCTB, H3JIy9aeMyI0 €TI0 TTOBEPXHOCTHIO.

33}13‘-[3 5. HpI/I HCKOTOpOﬁ Baﬂep)i(I/IBaIOH_Ieﬁ Pa3HOCTHU NOTCHIINAJIOB (I)OTOTOK C TOBEPXHOCTU
JINTUA, OCBCIIACMOI'0 3JICKTPOMArHuTHBIM HU3JIY4CHHUEM C JJIMHOM BOJIHEI )\.0 , IPCKpPAIacTCA.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

W3meHuB qyMHY BOJIHBI M3JIy4YeHHS B 1,5 pas3a, yCTaHOBWIIM, YTO JUIA IpeKpalmieHus poTroToka
HEOOXOMMO YBEIIMYUTH 3a/ICPKUBAIOIIYI0 Pa3HOCTh MOTEHIIMANIOB B 2 pa3a. PaboTa BhIX0Ma
AJIEKTPOHOB C MTOBEPXHOCTHU JUTHS Agyx=2,39 3B. Beruucioure A,

Sanaqa 6. Kakas yacTs HaYaJJbHOTO KOJMYECTBA aTOMOB pacnnagacTCAa 3a OAWMH I'ol B

paOaKTUBHOM HU30TOIIE Th?® . [Tepuon nonypacnana T=7* 10° ner.

3amaua 7. ®orou ¢ sHeprucii € =3,02M>3B B 110J1€ TSHKEIOr0 sIpa MPEBPATHIICS B TTAPY
AIIEKTPOH-TIO3UTPOH. [IpuHUMAs, UTO KUHETUYECKAsl YIHEPTHsl SJIEKTPOHA U MO3UTPOHA
OJIMHAKOBA, ONPEACTUTE KHHETUUECKYIO DHEPTHIO KaX 10 YaCTHIIBI.

3anaua 8. Onpenenure CyTOUHbBIN pacxoj YUCTOTO ypaHa 92U235 ATOMHOM AJICKTPOCTAHITUCH
MotmHocThio 300MBT, ecnu npu neneHun 92U235 3a OJIMH aKkT AejieHus Beiaenasercs 200M»>B
SHEPTUH.

+
3agaua 9.Beruncnuts nocrostHuyro Pundepra, ecinu nu3BecTHo, 4To /Ui HoHOB He™ pa3HOCTb
JUIMH BOJIH MEX]ly TOJIOBHBIMHU JIMHUSIMU cepun banbmepa u Jlaiimana AA=133,7aMm.

3agaya 10. HaiiTu pa3HOCTb dHEPIUH CBS3H on' u 1p1 B sA1ipe sB'

Bnanets

-HaBbIKaMM MIPAKTUYECKOTO IPUMEHEHUS
3aKOHOB (PU3HKH;

-HaBbIKaMH BBITOJHEHUS (PU3HUUECKUX
HKCIIEPUMEHTOB U OLIEHKU UX
pE3yJIbTaTOB;

- BJIaACTb MCTOAaMU IIPOBCACHUA

OCHOBHBIMH OIICHOYHBIMU CPEJICTBAMH TUIAHUPYEMBIX PE3YJIbTATOB 00yUYEHUS TAHHOTO
paszzena ciryxat JabopaTopHble pabOThl U MHAUBUAYAJIbHbIE 33/1aHUS KaXKJJOTO CEMECTpa.

Ilepedyennb JadopaTOpHBIX padoT

Ne 1 «IIpumeHeHNE 3aKOHOB COXPAHEHMS IS ONIPENIETICHHSI CKOPOCTH IT0JIETA ITYJIN»

Ne 4 «McecnenoBanue BpalaTeaIbHOTO JBUKEHUS TBEPAOTO Tella BOKPYT HETIOJBHKHON OCH»
Ne 11 «M3yueHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

No 14 «Onpenenenue mokazatens anauadatel MmetooM Knemana u Jlezopmay




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

buznyecKux U3MEPEeHUi, METOAaMHU
OLICHKH MOTPENIHOCTEH MPU MPOBEICHUH
JKCIIEPUMEHTA.

Ne 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOt ¢ TOMOIIBIO 30H1a

No 28 «Onpenenenre HIYKTUBHOCTH KaTYIIKA U MATHUTHON TPOHUIIAEMOCTH
(beppOMarHUTHOTO TEIa»

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTMH3BI U TIOJIOCHI IPOITYCKAaHUs CBETO(PHUIBTpA C
noMouiplo koneu Heroronay

Ne 34 «Onpenenenve AJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUDPAKIIUOHHON PEIISTKI
Ne 35 «Onpenenenue KOHIEHTPAIIMK PACTBOPOB caxapa U MOCTOSIHHOM BpaIICHUS

Ne 36 «CHATHE BOIBTaMIIEPHBIX XapaKTEPUCTHK (GOTORIEMEHTA U ONIPEIEICHUE €ro
YyBCTBUTEIHLHOCTH

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSHUN aTOMa BOJIOPO/Ia»
Ne 51 «M3yuenune 3akOHOMEPHOCTEN O-pacnaa

IIpumepHbIi IepeYeHb BONPOCOB U 3a1aHMi 110 J1a0opaTopHbIM padoram (1 cemectp)

Ne 1 «lIpumenenue 3aK0H06 COXPAHEHUA ONA ONPeOeNeHUss CKOPOCIU NOSIema Ny

1. TlpuBeauTte mpuMepbl CHJI, JAIOLINX pa3HbIE BUbI MOTEHIMAIbHON sHeprun. Kakue n3 Hux
IPUCYTCTBYIOT B JAaHHOU pabore? M300pa3zure cXxeMy SKCIEPUMEHTATbHON YCTaHOBKH U
YKaXXUTE Ha HEW CHUJIBL, IEHCTBYIOIINE HA BCE TEJA, BXOSALINE B CHCTEMY, B KX IbIil MOMEHT
BPEMEHH.

2. Kakue BenuuuMHBI MMENM KUHETWYECKas M IOTEHLUANbHAs JSHEPrus CHUCTEMbI
«yna+MasTHUK» B pa3jiuuHble MOMEHTHl ombiTa? IlpeacraBpre cxemy H3MEHEHUs
KMHETUYECKOW U IOTEHLIUAIBHON YHEPTUH CUCTEMBI.

3. Jlng KakMX MOMEHTOB BPEMEHH B JaHHOM OKCIIEPHMEHTE MOXXHO TPUMEHSTH 3aKOH
COXpaHEHMsI MEXaHMUECKON SHEPIHH, a ISl KAKUX HEJNb3s U moueMy? Cxema.

4. Jlnsg KakuX MOMEHTOB BPEMEHHM B JIAHHOM OJKCIEPUMEHTE MOXKHO MPUMEHSTh 3aKOH
COXpaHEHHMsI UMITYJIbCA, a JUIsl KaKUX Heb3d U nouemy? Cxema

5. Hcnonb3ys 3aKOHBI COXpaHEHUs MoyduTe GopMyIly AJisi pacuera CKOPOCTH TOJIeTa MyIu B
JTaHHOM paboTe.

6. Kax npomsBomutcs 00paboTKa SKCIIEPHMEHTAIBHBIX JaHHBIX B JaHHOW pabore. Kax




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

OMpCACIIACTCA I[OBepHTeHBHBIfI HHTCpBAJI CKOPOCTH U CpCAHAA KBaApaTUYCCKasd
IOrp€IIHOCTb OTKIIOHCHUSA MasTHHKA?

Ne 14 «Onpeodenenue nokazamensa aouabamut memooom Knemana u /lezopmay

1. OObsicHUTE X0 SKCIEPUMEHTA U PE3YJIbTaThl pacuera.

2. HazoBute mporiecchl, IPOUCXOAIINE C Ta30M, B XOJI€ SKCIIEPUMEHTa U H300pa3uTe X
rpaguvecKy.

3. 3anummre ypaBHEHUS IS BBIBOJA (POPMYIIBI ITOKA3aTeNs anuadaThl.

4. TlpopeMOHCTpUPYHTE BO3MOXHOCTh MpuMeHeHus cpenbl Microsoft Excel (wnu apyroii
cpenbl) aiist 00pabOTKH AKCIIEPUMEHTAJIBHBIX IaHHBIX.

5. Kak B nanHo# pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIbHBIX JaHHBIX?

Ne 24 «Pacuupenue npedena usmepenus amnepmempa nOCMOAHHO20 MOKA)

1.

2.

KakoB npuHIMN 1eicTBUS 3JIEKTPOU3MEPUTENIBHBIX TPUOOPOB MarHUTOIEKTPUUECKOTO U
AIIEKTPOMArHUTHOTO THIIA, TPUMEHSEMBI B JaHHOK paboTe?

Yro Ha3bpIBalOT TOKOM IIOJHOTO OTKJIOHEHUS W HAIpPSDKEHUEM IIOJHOTO OTKJIOHEHUS
AIEKTPOU3MEPUTEIHHOTO prudopa’?

KakuMm o00pa3oM BKIIOYAIOT aMII€pMETP U BOJBTMETP B JJIEKTPHUUECKYIO LENb JUIs
M3MEpEHUs TOKa 1 HanpspkeHus1? [IpoeMoHCTpUpyiTe HaBBIKU BKJIFOUEHHSI THX MPHOOPOB
B DJIEKTPUYECKYIO 1IETIb.

Uro takoe mryHT? st 4ero u Kak oH ucnob3yerca? [IpoaeMoHCTpupyiiTe NCTIOIb30BaHNE
HIyHTA.

Uro Takoe no6aBoyHOe compoTuBieHue? Jlig Yero M Kak OHO HCHOJb3yercs?
ITponeMoHCTpUpPYITE HCIIOIB30BAHKE 100ABOUYHOTO COMPOTUBIIEHUS.

[IponemoHCcTpHpyiiTE BO3MOXHOCTh NpuMeHeHus cpeabl Microsoft Excel (wnmm npyroit
cpezbl) uis 00pabOTKU HKCIIEPUMEHTAIBHBIX JTaHHBIX.

Kak B maHHO# pab0oTe MHHUMU3UPYETCS IOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX ?

IIpumepHBIii IepeYeHb BONPOCOB U 3a/1aHM 110 J1a00paTOpHBIM padoraM (2 cemecTp)




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

Ne 34 «Onpedenenue Onunvl Cc6eMOGOIN G0IHBI U XAPAKMEPUCMUK OUPPAKUUOHHOU

pewemKku»
1. KakoBel mapameTpbl M XapakTEpUCTUKH AU(DPAKIMOHHOW pEIIeTKH, MPUMEHSEeMOH B
AKCIIEPUMEHTE?

2. Tlomyunte ¢opmynay ansi ONpeaesieHUs JUIMHBI CBETOBOM BOJIHBI NMpH AW(paKIUK Ha
JU(PPaKLMOHHOM peleTKe.

3. KakoBo mpakTrueckoe npuMeHeHne Tu(PaKIHMOHHBIX PEIIETOK?

4. Kak B 1aHHOH paboTe MUHUMU3UPYETCSI MOTPELIHOCTh SKCIIEPUMEHTAIbHBIX JaHHbIX ?

Ne 42 «Onpedenenue 21a6HBIX KEAHMOBHIX HUCEN B6030YHCOCHHBIX COCHOAHUIN aAMOMA

6000p00a»

1. TlosicHUTE YCTPOICTBO M MPUHLIHUI PabOTHI CHEKTPOCKOIIA, UCTIONIB3YEMOT0 B JAHHOM paboTe

2. Ilomyuure QopmMyny s ONpeNeNMHUS TJaBHBIX KBAaHTOBBIX YHCEN BO30YXKIEHHBIX
COCTOSIHUI aToMa BOJIOPO/ia U APYTUX BOJOPOIONOJO00OHBIX aTOMOB

3. Uro Ha3bIBaeTCs IpalyupOBOYHBIM IpaduKkom?

4. TlponeMoHCTpUpYHTE BO3MOXXHOCTh IpuMeHeHus cpenbl Microsoft Excel (unmm apyroit
cpezbl) uis 00pabOTKH HKCIEPUMEHTATbHBIX JAHHBIX

Ne 51 «H3yuenue 3akonomepuocmeil o-pacnaoa)

1. Yto Takoe aKTUBHOCTb PaIMOAKTUBHOTO JIEMEHTA, €€ BHIUMCIIEHUE U €AUHUIBI H3MEPEHUS.

2. B uewm cocrourt 3akoH ['eiirepa - Herrona?

3. Kak o1leHUTh SHEPTHUIO 0O - YACTUILIBI?

4. VYcrpoiicTBO U npuHIUN paboThl cueTunka I 'eiirepa-Mrosiepa.

[IponemoHcTpHpyiiTE BOZMOKHOCTE IpUMeHeHus cpebl Microsoft Excel (unu apyroii cpenibr)

JUTst 00pabOTKH SKCTIEPUMEHTAIIBHBIX JTaHHBIX




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTodHasi aTTecTanus Mo AUCHUIUIMHE «DU3MKa» BKIIOYAET TEOPETHYECKHUE BOIPOCHI,
MO3BOJISIONINE OLIGHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMUCS 3HAHUH, U IPAKTHYECKHUE 33aHUs,
BBISBIISIIOLINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B (hopme 3adera u
3a4eTa ¢ OICHKOM.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYeCcKoe U TIy0oKoe 3HaHue
yueOHOro Marepuajna, CBOOOJHO BBINOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYallUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics EeMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPSHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIHH.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJIbHBIX MEPONPHUITUN JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHHMU 3HAHUAMU U YMCHHAMHU IIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIEHKY «HEeYI0BJIEeTBOPUTEJbHO» (2 Oaia) — o0ydaroIuiics, TEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIICKTyalbHbIe
HaBBIKM PEUIECHUs MTPOCTHIX 3a/ad.



