MUHUCTEPCTBO HAYKH U BbICI HEFO OBPA3OBAHWA
POCCUUCKOU ®EJIEPATLIMA

destepaibHOe rocyapeTBeHHOe GIOUKETHOE 06paloBaTEIbHOE YHPEKICHHE
shiciiero obpasoBanus
«MarHuTOropCKHii rocy AapCTBEHHbI TEXHHUCCKUIT YHHBEPCHTET HM. [.H1. Hocoran

VTBEPKJIAIO
Jlupexrop MEnC
MO, Mesun

e\ 04.03.2021 1.

-

PABOYAS ITPOTPAMMA JIMCHUTITIMHBI (MOJLYJI3)

DOH3HKA

Harnpasiaehne noAroToku (CrneinaibiocTs)
22.03.02 Merannyprus

HanpaseHnocTs (npoQuib/cneinnanisains) nporpamMel
OBpaboTka META/LIOB JaBICHUEM

Vposenb Bhictiero odpasosanns - Gakasaspuar

@opma 00yucHHs
3a04Has

HMucruryt/ pakyapter  MHCTHTYT €CTECTBOIHAHMS W CTAH/IAPTH3ALHH
Kadenpa (OTTRTIIN

Kype 1

MarsnToropek
2021 ron
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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ooopeHa i peanuzanuu B 2022 - 2023
y4eOHOM Toly Ha 3aceqanuu Kageapbl DuU3NKu

[Iporokom ot 20 . Ne

3aB. kadeapoi M.B.XpKyan

PaGouas mporpamma nepecMoTpeHa, oocyxkaeHa u ogqoOpena st peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DOU3NKU

IIporokom or 20 1. Ne

3aB. kadempoii M.B.XpKan/IC

PaGouast mporpamMma nmepecMoTpeHa, 00Cyk/IeHa 1 0100peHa s peanmzaruu B 2024 - 2025
y4eOHOM rofy Ha 3acegaHuu Kadeapsl DOHU3UKU

IIporokomor 20 . Ne
3aB. kadeapoit M.B. Apkymnuc

Pabouas mporpamma niepecMoTpeHa, 00CcyxkaeHa u ogodpena st peayms3anuu B 2025 - 2026
yueOHOM rojy Ha 3aceqaHuu Kadeapel Du3UKU

[Iporokonm oT 20 . Ne
3aB. xadeapoit M.b. Apkynuc




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

[enssMu OCBOEHUS TUCIUILIIMHBI «(OHU3UKA» SBISIOTCS: PACIIMPECHUS] OOYYarOIIMMUCS
Blla-JICHUS HABBIKAMM aHalM3a W CHUHTE3a B XOJ€ IOJy4YEHUs [MpEeACTaBICHUH O
byHIaMEHTATHPHOM CTPOCHUM MaTepuu W (PU3NYECKUX TNPHUHIMMAX, JIeKAINUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA; MPUOOPETCHHE HABBIKOB MCIOJB30BaHUS
(bU3MKO-MaTEMaTHYECKOTO ammapara JJis PelIeHus 3a1a4 B MpodhecCHOHATBHON eITeTbHOCTH;
HAy4HUTCSI UCTIOJIB30BATh OCHOBHBIE MOHSTHS, 3aKOHBI M MOJIEIN TEPMOJUHAMUKH, XUMUUYECKOU
KHHETHKH, TIEpeHOCa TeIla MU MAacChl IS PEIICHHWs WH)XCHEPHBIX 3a1ad; (OPMHUPOBAHHE Y
CTY/ICHTOB COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS; pacimpeHnue
HAaYYHO-TEXHUYECKOr0 KPYTro30pa.

2 MecTO0 AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeJIbHON MPOIrpaMMBbl

JucuuminHa OU3uKa BXOJUT B 0053aTENbyI0 YacTh Y4eOHOTO IiaHa o0pa3oBaTeIbHON
POTPaMMBI.

Jins  u3ydyeHus  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHHWS  (YMEHHMs,  BJIaJCHU),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS AUCLHUIUINH/ IPAKTUK:

JlucuuminHa «pU3nKa» BXOJUT B 0a30BYI0 4acTh O0ka 1 00pa3oBaTesHOM IPOTPaMMBI.

JUis  u3yuyeHWs  JUCUMIUIMHBI ~ HEOOXOJUMBI  3HAHMs, yMEHHUs,  BIAJCHHUA,
c(OpMHUPOBAHHBIEC B PE3yJIbTATEe U3yUCHHs JUCHUIUIAH «(DU3NKa», «KMATEMATHKa» U «XHUMHSD» B
paMKax cpeHei 001eo0pa3oBaTeIbHON IKOIBI.

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS!

AUCHMILIMHBI (MOYJIS1) U IVIAHUPYEMbIe pe3yibTaThl 00yYeHust

B pesynbraTe ocBoeHus nucuuIiuiiHbl (Moayiis) «®dwuszukay oOywaromuics JOJKEH
o0agaTh CIeAYIOIUMU KOMIETEHIUSAMMU:

Kox nunaukaropa WNuaukaTop 10CTHKEHUS! KOMITETEHITUN

OIIK-1 Crnocoben pemarb 3amadu MPOPECCHOHAIBHONW MESITEIIBHOCTH, MPUMEHSSI METOIbI
MOACIINPOBAHUA, MATEMATUYCCKOI'O aHaJIn3a, CCTCCTBCHHOHAYYHBIC 1 OGH.[CI/IH)KGHepHLIC 3HAaHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEeHHOHAYYHBbIE 3aKOHBI W MPUHIMIBI MPHU PELICHUHN
IIPAKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer cranmapTHele npodecCHOHaNIbHBIE 3aJaud C MPUMEHEHUEM
00LIEMHKEHEPHBIX 3HAHUN

OIIK-1.3 [IpuMeHsieT MeTOAbl MOJEIMPOBAHMS U MATEMAaTUYECKOIO aHanu3a s
pelIeHus 331a4 TEOPETUYECKOT0 ¥ MPUKJIATHOTO XapaKkTepa




4. CtpykTypa, 00bEM H coaep/KaHue IUCHHUIIIMHBI (MOLYJIs1)
OO0mas TpyI0EeMKOCTh JUCITUIUIMHBI COCTABIISIET 8 3a4eTHHIX eauHUIl 288 akaja. 4acoB, B TOM
JHCIIC:
— KOoHTaKkTHas padota— 109,15 akaz. gacos:
—ayautopHas — 105 akaj. 4acos;
— BHeaynutopHas — 4,15 akan. 4acos;
— caMocTosTenbHast pabora — 143,15 akan. yacos;
— B (hopme nmpakTHIecKoi moaAroToBKy — ) akaj. Jac;
— MOJATrOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTCCTalMU - 3a4€T, OK3aMCH

AynutopHas 3 s
e KOHTaKTHas paboTa E g ®dopma TeKyIero
=
B aKaj. yacax o Bu KOHTPOJIS
Pazgen/ Tema 3 (B axaz. acax) £ A . P Kon
g 3 ©|caMOCTOATENBHON | yCIeBaeMOCTH U
JUCLIUATUTAHBI b [~ . | xoMneTeHMK
O 25 paboThl IIPOMEKYTOYHOH
nmab. | mpakr. | 5 & ATTeCTAIMH
Jlek. 5 & 11
3aH. 3aH. | O &
1. ®uzngeckre OCHOBBI MEXaHUKH
HOATOTOBKA K
1.1 Kunemaruka JICKITHSIM; WHIUBUAYaJIbHbIE
MOCTYNaTEeILHOTO u 1 1/041 | 6 MPaKTHIECKUM JIOMaITHue
BpALIATEIbHOTO ABWKEHUN 3aHATHUSM; 3agaun; AKP
KOHTPOJIIO;
HOATOTOBKA K
JICKIIUSIM; WHIUBHYaJIbHbIC
1.2 JlmHamMuKa THHAM, JIBIILY
1 1/11 6 MPAKTHYECKUM | OMAaIIHuE 3a7a4u;
MOCTYNATEIbHOTO JBHKEHHS
3aHATHUAM; AKP
KOHTPOJIIO;
1 3amura
MTOJTOTOBKA K
JON— nabopaTopHBIX
1.3 Junamuka ’ pabot Ne4;
1 3 1 6 MPAKTHIECKUM
BPAIIATEIbHOTO IBIKSHUS WHIVBHIYaJIbHbIE
3aHATHSIM;
KOHTDOIO- JIOMAIIHUE 3a]1a4u;
POTHO; AKP
MOJIrOTOBKA K 3amura
JeKIusIM; J1a0. 7a00paTOPHBIX
1.4 3akoHBl COXpaHEHHS B 3aHSITHAM; a0oT Nel;
P 2 |3 | 211 | 6 . p .
MeXaHUKe NPAaKTHIECKUM | WHIUBHIyaJbHBIC
3aHATHSIM; JIOMAIIHUE 3a]1a4H;
KOHTPOJIIO; AKP
Wroro no pazneny 5 6/11 | 5241 24
2. Craructuueckas ¢Qusuka u
TEPMOJIMHAMUKA
MOJITOTOBKA K
2.1 JIEKIIHSM; WunuBunyansHbie
MonekyasipHO-KUHETHYECKas 1 1 5 MPAKTUYECKUM | AOMaIIHHE 3a7a4H;
Teopus UACATBFHOTO ra3a 3aHITHSAM; AKP
KOHTPOJIIO;
1 MOJITOTOBKA K 3amuTa
JICKIHSM; J1a0. nabopaTopHBIX
2.2 IlepBoe 1 BTOpOE Haudaia 3aHITHAM; abot Nel4, NelS5;
p P 2 | 42m | 211 | 6 - |P P
TEePMOANHAMHUKH NPAaKTUIECKUM | WHIUBHIyaJlbHBIC
3aHATHIM; JIOMAaIIHUE 3a]1a4u;
KOHTPOJIIO; AKP




IIOATOTOBKA K

JICKIIUSIM; WHIUBHIYaJIbHbIC
2.3 SBnenwus mepeHoca 1 6 MPAKTHYECKUM | IOMAaIllHuE 3a7a4u;
3aHSATHSM; AKP
KOHTPOJIIO;
MOJIrOTOBKA K
N .. JEKIHAM; WHIUBHIYaJbHbIC
2.4 CsoiictBa TBEPOBIX U i it
1 6 MPAKTUYECKUM | IOMAaIllHuE 3a7a4u;
JKUJIKHUX TeJ
3aHSATHSM; AKP
KOHTPOJIIO,
HWroro no pazaeny 5 421 | 3/11 | 23
3. DIEeKTPUYECTBO U MarHETU3M
MTOJTOTOBKA K
JIEKIUSIM; j1a0.
3.1 DJEeKTpOCTaTHYECKOE WH/IMBUAYyaJIbHbIE
3aHATHSM;
mojie B BakyymMeé H© B 1 1/11 6 JTIOMAITHUE 3a4a49H;
MPaKTUIECKUM
BEIIECTBE AKP
3aHATHSM;
KOHTPOJIIO;
HOATOTOBKA K
JEKIUSAM; J1a0.
3.2 IIpoBogaNKN u T 40z 01020:3200 013213
3aHATUSM;
JIADJICKTPUKH B 1 1 6 JIOMAaIlIHUE 33/1a4u;
MPaKTUYECKUM
SJIEKTPUIECKOM TI0JIE AKP
3aHATUSM;
KOHTPOJIIO;
MOJIrOTOBKA K 3amura
JeKIusIM; J1a0. 7a00paTOPHBIX
33 IlocTosiHHBIM 3aHSITHAM; a0oT Ne24;
y 1 | 421 | 211 | 6 : P :
INEKTPUUECKUN TOK NPAaKTHIECKUM | WHIUBHIyaJIbHEIC
3aHATHIM; JIOMAIIHUE 3a]1a4H;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JICKIHSM; J1a0.
34 MarnurocraTuueckoe LM, WnpuBunyansHbie
3aHATHUSM;
moire B BaKyymMe W B 1 2/11 6 JIOMaITHUE 3a1a49H;
MPAKTHIECKUM
BEILIECTBE AKP
3aHATHUSM;
KOHTPOJIIO;
HOATOTOBKA K
JICKIUAM; J1a0.
WnnuBuyanbHbIE
35 DNeKTpOMarHuTHAs 3aHITHSM;
1 2 6 JIOMAIITHUE 3a7Ja4H;
WHTYKITAST MPaKTUIECKUM AKP
3aHATHSM;
KOHTPOJIIO;
MOJIrOTOBKA K
JIEKITUAM; 71a0.
WunuBunyansHble
3.6 DJeKTpOMarHUTHbIC 3aHATHSIM;
1 1 6 JIOMAIIHUE 3a7a4U;
KOJICOAHHUS ¥ BOJTHEI MPaKTHIECKUM AKP
3aHATHSIM;
KOHTPOJIIO;
MOJITOTOBKA K 3ammTa
JCKIHSM; J1a0. nabopaTopHBIX
3.7 Ilepemennsiit 3aHITHAM; aboT Ne2§;
W 2 | 42m [ 111 | 6 : p :
JNEKTPUUECKUIN TOK NPAaKTUIECKUM | WHIUBHIyaJIbHBIC
3aHATHIM; JIOMAaIIHUE 3a]1a4u;
KOHTPOJIIO; AKP
HWroro no pazaery 8 &/4n | 10/41 | 42
HWroro 3a cemectp 18 | 18/7U |18/7,4U| 89 3a4€T

4. BonHOBas ONTHKA




IIOATrOTOBKA K

3amura

JeKnusM; J1ao. 1a00paTOPHBIX
4.1 Wutepdepenuns 41U 2 215 3aHITHSM; pabot Ne34;
CBETOBBIX BOJIH ’ MPAKTHISCKUM | WHIUBHIYaIbHbIC
3aHATHSM; JIOMAaITHUE 3aJa4H;
KOHTPOIJIIO; AKP
MOJIrOTOBKA K
JIEKITUAM; 71a0.
WHIVBHIyaJIbHbIE
4.2 Judpakums CBETOBBIX 3aHITHSAM;
BOIH 2/11 4 HDAKTHYCCKIM JIOMAIlIHUE 3a7a4H;
P AKP
3aHATUSM;
KOHTPOJIIO;
MOJITOTOBKA K
JIEKITHSM; j1a0.
HHIUBHYaTbHbIC
4.3 Tlonsipuzanust CBETOBBIX 3aHATHUSM;
BOJIH ! 4 npakTHyeckuM |1 ne SANAH,
P AKP
3aHATHUSM;
KOHTPOJTIO;
HWroro no pazgery 411 | 5/11 |10,15
5. DneMeHTHl KBAaHTOBOW (PU3UKH
MOJIrOTOBKA K 3amura
JIEKIUsIM; J1a0. 7a00paTOPHBIX
3aHATHSIM; 00T Ne36;
5.1 ®otosddext 4 |oneu| 4 ’ p ’
NPAaKTHIECKUM | WHIUBHIyaJbHEIC
3aHATHIM; JIOMAIIHUE 3a]1a4H;
KOHTPOJIIO; AKP
MTOJTOTOBKA K
JIEKIUIM; j1a0.
WHnvBHIyabHbIC
3aHATHUSM;
5.2 Dddexr Komnrona 2/11 4 JTIOMAIITHUE 3a]1a49H;
MPAKTHIECKUM
AKP
3aHATHUSM;
KOHTPOJIIO;
MOJTrOTOBKA K 3amura
JeKLusM; J1a0. 1a00paTOPHBIX
5.3 Teopust aToma Bomopoaa s | 21m 4 3aHITHSAM; pabot Ne41;
o bopy MPAKTHYCCKUM | WHIUBHIYaJbHbIC
3aHATUSM; JIOMAaIIHUE 3aJa4H;
KOHTPOIJIIO; AKP
MOJIrOTOBKA K
JIEKITUAM; 71a0.
o WNnpuBuayansHbie
5.4 DrieMeHThl KBaHTOBOM 3aHATHUAM;
1 4 JIOMAaIIIHUE 3a1a4u;
MEXaHUKH MPaKTHIECKUM
AKP
3aHITUM;
KOHTPOJTIO;
MOJITOTOBKA K
JIEKIHAM; j1a0.
HHIUBHYaTbHbIC
5.5 Arom Bomoposa B 3aHITHAM;
o 1 4 JIOMAIlTHUE 3a0a4H;
KBAaHTOBOW MEXaHHUKE MPAKTHIECKUM AKP
3aHATHUSM;
KOHTPOJIIO;
Wroro no paspeny 8/11 | &/3,61| 20
6. ®usuka TBEPIOTO TEIA
MOJIrOTOBKA K
JCKIHSM; J1a0.
6.1 OCHOBHBIE CTPYKTYpbI U SEI-II-HITI/I;[M' WNunuBunyanbHble
¢busmueckne CBOICTBa 4 ’ JIOMAaITHUE 3aJa4H;
N MPAKTHIECKUM
TBEPABIX TEN AKP
3aHITUM;

KOHTPOJIIO;




IIOATrOTOBKA K

6.2 CratucTuka
JIEKIUSIM; j1a0.
Depmu-Jlupaka. WnpuBuayansHbie
3aHATHSM;
OO6pasoBanue 2 4 JTIOMAITHUE 3a4a49H;
MPaKTUIECKUM
DHEPreTUYECKUX  30H B AKP
3aHATHSM;
KpHUCTae
KOHTPOJIIO;
MOJTOTOBKA K
JIEKITUAM; 71a0.
6.3 Kiaccuueckas u WHIUBUAYaIbHbIE
3aHATHAM;
KBaHTOBAas Teopus 2 1 4 JIOMAaIlIHUE 33/1a4H;
MPaKTUYECKUM
3JIEKTPOTIPOBOTHOCTH AKP
3aHATHAM;
KOHTPOJIIO;
Wroro no pazneny 5 1 12
7. @®uszuka aTOMHOrO sjapa u
3JIEMEHTAPHBIX YaCTHI
MOJTOTOBKA K
JIEKITUAM; 71a0.
WunuBunyansHbie
7.1 CocraB atomMHOrO sapa. 3aHITHSAM;
1 121 4 JIOMAIITHUE 3a7a4H;
Mogpenu crpoenus saep MPaKTUYECKUM AKP
3aHATHAM;
KOHTPOJIIO;
TOATOTOBKA K 3amura
JCKIHSM; J1a0. nabopaTopHBIX
3aHATHSIM; aboT Ne51;
7.2 PagroakTHBHOCTD 1 5/31 1/11 4 i P >
MPAKTUYECKUM | WHAWBHIyalbHBIC
3aHSITHSM; JIOMaITHUE 3a1a49U;
KOHTPOJIIO; AKP
MOJTOTOBKA K
JIEKIUSIM; j1a0.
WnpuBuayansHbe
7.3 S nepHbie peaKLuu. 3aHATHSM;
1 1/11 4 JIOMAIITHUE 3aa4H;
SnepHas sHepreTrka MPaKTUIECKUM AKP
3aHATHSM;
KOHTPOJIIO;
HWroro no paszaeny 3 5/31 | 3/41 12
Wroro 3a cemectp 17 | 17/51 |17/8,61|54,15 3K3aMeH
143,1
Hroro o aucuuiuinae 35 |35/121 | 35/161 3a4eT, IK3aMCH




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jns  peanm3anMyd  MPEIyCMOTPEHHBIX BHIOB  y4eOHOH pabOTI B KadyecTBe
00pa30BaTEeNIbHBIX TEXHOJOTMHM HCIONB3YIOTCS TPAAMLIMOHHAS, WHTEPAKTHBHAas M aKTHBHAA
(dopMbI 00yUeHUS.

TpaauuumonHas ¢opma o0ydeHUs peanusyercs NPEeUMYIIECTBEHHO INPH MPOBEACHUU
JIEKIMOHHBIX 3aHATHM, Ha KOTOPBIX M3JIAaraloTCsl OCHOBHBIE TEOPETHUUECKHUE MOHSATHS, 3aKOHBI U
OPUHIUIB! GU3UKU. YacTh JTEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C IOMOLIBIO MYJIbTUMEAUHHOTO
000pyZOBaHUSA, YTO TIIO3BOJSET IMOBBICUTH HH(GOPMALMOHHYIO HACBIIIEHHOCTh Y4eOHOro
npoliecca 1 yJIy4lInTh BOCOpUsATHE NodydaeMoil nHpopmanuu. KonrekcTHOe 00yueHne B paMKax
JIEKIMOHHBIX 3aHATUI MPOBOAUTCS 3a CUET MPUBEACHUS IPUMEPOB MPAKTUYECKOTO IPUMEHEHHUS
U HCIOJIb30BaHMs (PyHIAaMEHTANbHBIX (PU3MYECKMX 3aKOHOB U CIEACTBUH U3 HHUX B
npodeccHoHaNBHON JeaTeNbHOCTH oOyuaromerocsi. JICKIMOHHBIA MaTepuan 3aKpersieTcsl B
XO071e JJabOPaTOPHBIX M MPAKTUYECKUX 3aHATHIX

VY4eOHBIM MJIaHOM ISl OCBOCHHS AUCLUIUIMHBI IPETyCMOTPEHO 68 4. 1ab0paToOpHbIX U
514. mpakTHUYECKUX 3aHATHHA B MHTEpaKTUBHOW ¢opme. B paMkax MHTEpakTUBHOIO O0yd4eHHUs
NPUMEHSIOTCST paboTa B KOMaHJE, UHIUBUAYaJbHOE OOy4YEeHME, a TaKkKe MpPU HCIOJIb30BaHUU
HHTepHeT-pecypcoB JUIsl HOMCKa HHGOpMALUY ITPH MOATOTOBKE K 3aIIUTE J1a00paTOpHBIX padoT.

CamocTrosTenbHass paboTa CTYyAEHTOB CTUMYJUPYET CTYJEHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TeM B Ipolecce MOATOTOBKM K CEMHUHAPCKUM 3aHATUSAM, TECTOBBIM paboTam,
IK3aMEHY.

PesynbraT 00yueHHs KOHTPOJIUPYETCS IK3aMEHOM.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHue CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
IIpencraBneHo B IpUIOKEHNN 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHe JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTYpa:

1. Kann, K. b. Kypc o6meii ¢pusuku: Yuednoe nmocodue / K.b. Kann. - Mocksa : KYPC:
HUILL UHOPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : snexrponnsid. - URL:
https://znanium.com/catalog/product/956758 (nata obpamienus: 12.11.2020). — Pexxum noctyma:
TI0 TOJIITUCKE.

2. Komsioga, O. C. Kypc o6mieit pusuku: Yuedbnoe nocodue / Kombutora O.C. - Mocksa
:Ct'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - TekcT : anekrponHsbIil. - URL:
https://znanium.com/catalog/product/975925 (nara obpamenus: 12.11.2020). — Pexum noctymna:
TI0 TOJITUCKE.

0) lonoJiHUTEIbHASA JINTEPATYypa:

1. KpaBuenko, H. 1O. ®usuka : yueOHUK 1 mpakTukyM s By30B / H. FO. KpaBuenko. —
Mocksa : M3parensctBo FOpaiit, 2020. — 300 c. — (Bricmee o6pa3zoBanue). — ISBN
978-5-534-01027-5. — Tekcr : oanekrponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450821 (nata obpamenus: 12.11.2020).

2. Kouxkun, 0. II. Coopruk 3amau no ¢usuke : npaktukyM / 0. II. Koukun, U. 1O.
Borauesa ; MI'TVY. - Marauroropck : MI'TVY, 2018. - 1 anexrpon. ont. nuck (CD-ROM). - 3ari. ¢
TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
31EeKTPOH-HBIN. - [SBN 978-5-9967-1162-8. - CBenenus noctvinsl Takke Ha CD-ROM.



B) MeToan4yeckue ykazaHusi:

1. Mexanuka. MosekysapHas pu3uka u TepMOAMHAMUKA : TAOOPATOPHBIN MpakTHUKyM / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkoBa u ap. ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1
anekTpoH. onT. guck (CD-ROM). - 3arm. ¢ Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mata oOpamenus: 23.10.2020). - MaxkpooOsekr. - Tekct
AIIEKTPOH-HBIN. - CBeeHus noctynHsl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTratrka U TOCTOSHHBIN TOK : TIpakTUkyM / M. B. Beuepkun,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, UH-T sHepretuku u aBromatuku, Kad. ¢pusuku. -
Marnautoropck : MI'TVY, 2012. - 1 sanextpos. ont. auck (CD-ROM). - 3arn. ¢ TUTy. dKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara obpamenus: 23.10.2020). - Makpoobsekr. - TekcT
3JIEKTPOH-HBIN. - CBeneHus 1ocTynHbI Takxke Ha CD-ROM..

3. Apkynuc, M. b. BonHoBas ontmka : yde6HOoe mocobue / M. b. Apkymuc, A. A.
Huxonaes ; MITY. - Marautoropck : MITY, 2015. - 53 c¢. : wun. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152.pdf&view=true (mata oOpamenus: 23.10.2020). - MaxkpooOsekr. - Tekct
ANEKTPOH-HBIN. - IMeeTcs meyaTHbIi aHAJIOT .

r) [Iporpammuoe o0ecnneuenue u UaTepHeT-pecypcebl:

IIporpammHoe oOecrieyeHue

Haumenosanue 110 No norosopa CpoK nencTBus JIMIEH3UU
MS Office 2007 Ix 135 o1 17.09.2007 GeccpouHo
Professional
MS Windows 7
Professional (mst J-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
77ip CBOOOJHO  pacHpoCTpaHIeMOe 0eCcCpOUHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBbI

Hazpanwue kypca Ccpuika
OnexkTpoHHas 0aza mnepuoguueckux uzgaHuii East
View Information Services, OO0 «MMBUC»

Hanmonansnas I/IHq)OpMaI_[I/IOHHO—aHaJII/ITI/ILICCKaH

https://dlib.eastview.com/

URL:
cucrema —  Poccuiickuid  MHAEKC  HAy4YHOIO s . )
unTposars (PUHLD) https://elibrary.ru/project_risc.asp
[TouckoBas cucrema Axkagemus Google (Google URL: https://scholar.cooele.ru/
Scholar) S -g00gIC.

Nudopmanmonnas cucrema - EqmHoe 0KHO J0CTYyIa K
MHGOPMAIMOHHLIM peCcypcaM
9 MaTepuajbHO-TeXHHUECKOEe o0ecneueHne MCIUIINHbI (MOAYJIs)

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

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOe obecrieucHue JUCIUIIIIMHBI BKJIIFOYACT:



Tun u Ha3zBanue ayauTopun OCHAIIEHUE ay TUTOPUH

Y4eOHble ayauTOpPUHM IS TPOBEACHHUS 3aHATUN JeKiuoHHOro tuma (Ne388, 394)
MyJIbTUMEIMITHBIE CPEICTBA XPAHCHHUS, TIEPEAad U MPEACTABICHUS HH(DOPMAIIHH.

YyeOHast ayTuTOpHS s IPOBEICHUS TabopaTOpHBIX paboT: JlabopaTtopus « MexaHukw,
MOJIEKYJIsIpHOM ~ ¢u3uku  u  TepmoguHamukm»  (Nel75)  JlabGopaTtopHble  YCTaHOBKH,
U3MEepHUTENbHbIC TPUOOPHI IS MPOBEACHUS TA00PATOPHBIX PadOT:

1. bajuncTUYecKre MasiTHUKH.

2. MastHuk O6epbexka.

3. ®u3nyeckuii MasTHUK.

4. Jlocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA ISl MCCIICOBAHUS PACIPECIICHUS] TEPMOIIEKTPOHOB TI0
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi yCTaHOBKa JJIsi ONpPENEICHUsS IMOKa3aTeneil anuadaTel Y METOJOM
Knemana u [lezopma.

7. JJabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKU 3aKOHA BO3PACTAHUS SHTPONUHU B MpOIECCe
muddy3un ra30B Ha MOJIENIU EPEMEIINBAHUS I11APOB.

8.JIabopaTopHasi ycTaHOBKa JJisl MPOBEPKH 3aKOHOB BO3pACTaHUs SHTPONMH B Ipoliecce
TerooOMeHa.

9.YcraHoBka J5abopaTopHas [ M3yYEHUS 3aBUCHUMOCTH CKOpPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnabopaTopHasl Uis HCCIIEJOBaHMSI TEIUIOEMKOCTH TBEPAOIO Teja
"MO-TET-M".

11. YcranoBka jmabopaTopHas JJis ONpPECIICHHs] YHUBEPCAIBHOW ra30BOM MOCTOSIHHON
"MO-OI'TI-M".

12.Crenp nabopaTOpHBI ra30BbIe IPOLECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

VYuebHas aynuTopus AN NpoBeneHHs J1abopaTopHeix paboT: JlaGopaTtopus
«InextpudecTtBa U onTukm» (Nel79) JlabopaTopHble yCTaHOBKH, U3MEPHUTEIIbHBIC PUOOPHI JTsI
IPOBEICHU J1a00OPaTOPHBIX PadOT:

1.JlabopaTopHas ycTaHOBKA JJIsl HCCIEIOBAHUS 3JIEKTPOCTATUUECKOTO MOJISI C TIOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcraHoBKa 115l IIYHTUPOBAHUS MUJUTMAMIIEPMETpA.

3. YcraHoBka 1abopaTopHasi ISl ONPeIeICHNs MHIYKTUBHOCTH COJICHOM 1A U MAaTHUTHOM
MIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHasi JUIsl U3YYCHHUS PE30HAHCA HAIMPSDKCHUW W ONpeAeNCHUS
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKA JUIsl U3YUYECHHUs JUIMHBI CBETOBOM BOJHBI M XapaKTEPHCTUK
TU(HPaKITMOHHON PEIIETKH.

6. JlabopaTopHasi yCTaHOBKA JJisi ONpPENEICHHUS paanyca KPUBU3HBI JIMH3BI U JJTUHBI
CBETOBOM BOJIHBI C TOMOIIBIO KoJiell HproToHa.

7. JlabopaTopHasi yCTaHOBKA IS ONPEICICHUsS KOHIEHTPALMM PAcTBOPOB caxapa M
MTOCTOSIHHOW BpalEHUS.

8. ICTOYHUKM MUTaHUs TOCTOSIHHOT'O TOKa.

9. Marasun emxocteit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Mara3un unayktusHoctei Time Electronics 1053.

12. Marasunsl conpotusieHuii P-33.

13. MyasTumetps iudpoBsie MAS-838.

14. Mynsrumerpst APPA 106,203,205.

15. Ocmmmorpad aByxkananpHbI GOS-620 FG.

16. INongpumerp CM.

17.MeputenbHbIi HHCTPYMEHT.

YueOuas aviuronus nns MnorReneHus 1adonatonakix nabot: Jladonatonus « AToma.



TBepaoro Ttena, sapa» (Nel77) JlabopaTopHble YCTaHOBKH, H3MEpHUTEIbHBbIE HPUOOPHI IS
IpOBEIeHUs 1a00PaTOPHBIX PadOT:

1.JTabGoparopras ycranoBka jyist "V3yuenus BaemHero potoddderra”.

2. YcTaHOBKA JAJIs1 M3YyYEHUs! CHEKTpa aToMa BOAOPOAA M OIpPENEeNEeHUs MOCTOSHHOM
PunGepra.

3. YcranoBka nabopaTopHas JUIsl ONlpeiesIeHUs MOTeHIMaja Bo30y K/ IeHHs ra3a.

4. YcraHOBKa 1715 ONPEIENICHUS AJTUHBI Tpo0Oera 4YacTUll B BO3AyXe€.

5. M3mepurens ckopoctH cuera Y UM2-2.

6. Monoxpomatopst MYM-1.

7. Mynetumetpsl APPA 205, 207.

8. Ocummtorpad nyxkaHanbHbei GOS-620 FG.

9. MeputenbHbI HHCTPYMEHT.

VYdeOHblE ayAUTOPUHM [UIS TPOBEACHUS TPAKTUYECKUX 3aHATUH, TPYNIOBBIX H
UH/IMBUAYAIbHBIX KOHCYJIbTAllUH, TEKYIIEro KOHTPOJIS U MPOMEeXyTouHOi arrectauuu (Nel8§S5,
198, 181, 183) MnTepakTuBHAs AOCKA, IPOEKTOP;

MynpTUMEIUIAHBINA HPOEKTOP, IKPaH.

VYdeOHble ayUTOPHH JJISl BHITIOJHEHUS KypPCOBOTO MPOEKTHPOBAHUS, MTOMEIICHUS IS
camocTosiTenibHOW paboTel. (Nel82) IlepconanbHble kommbroTepsl ¢ naketom MS Office, c
BBIXOJI0OM B IHTEpHET M C JOCTYIIOM B BIIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CpeLy
YHHUBEpCHUTETA.

[Tomemenne Ui  XpaHeHHsT ¥ IPOPIIAKTHYECKOTO OOCITYKMBaHUS  y4eOHOTO
obopynoBanust (Nel79a, 191) Cremnaxu, celidpl ans XpaHeHHs Y4yeOHOro oOOpYJOBaHUS.
WHCcTpyMeHTHI U1 peMOHTa 000py TOBaHHSI.



Y4eOHO-MeTOAMYECKOE  o0ecledyeHHe  CAMOCTOSITEJIbHOW  padoThI
o0y4Jarommnxcs

[To pgucnumuinae  «®u3uka»  OpeIyCMOTpPEHAa  ayJAWTOpHas W BHEayJIUTOpHAas
CaMOCTOsTeNIbHAs paboTa 00yYaIOIIUXCS.

AynuTOpHAs caMOCTOsITelIbHAsE paboTa CTYJIECHTOB MPENOIaracT pemeHne KOHTPOIbHBIX
3a/1a4 Ha IPAKTUYECKUX 3aHATHUAX.

IIpumepHbIe ayniuTOpHBIE KOHTPOJIbHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢pusuka. Tepmoannamuka»

1. Pajuyc-BeKTOp 4aCTHIIBI H3MEHSETCS 110 3aKOHY: ¥ = 5t°i+ j + 2tk .

Onpenenutb: 1) ypaBHEHHE TPAEKTOPUHU YACTHULBL; 2) CKOPOCTh M YCKOPEHHE YacTHULbl B
MOMEHT BpeMeHH f=1 c; 3) KacaTeJbHOE U HOPMAaJIbHOE YCKOPEHUE TOYKU B 3TOT K€ MOMEHT
BPEMECHH.

2. OmMH MOJb WIEATBHOTO OJIHOATOMHOTO Ta3a COBEPINAET IMPOIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y NOJABOAAT KOJIMYECTBO
temmnotsl 023 = 2,5 x/uc. Haiigure oTHOmeHWe pabotel A;-23 |
COBepIIaeMOl Ta30M B XOJI€ MpoIlecca, K KOJTUYECTBY TEIUIOTHl  (1-2-3, /
MOIVIOLIEHHOMY Ta30M. N

3. Ha Gapaban paguycom R = 15 cM HamoTaHo HUTh. K KOHIy HUTH TIPUBS3aH TPy3 Maccord m =
800 r, kOTOpHIl omyckaerca ¢ yckopeHmeM a = 1,5 m/c’. Ompejenure MOMEHT HHEPIUH
Oapabana.

4. Crepxenb anuHod 1,5 M u Maccoil 10 Kr MOKeT Bpaiiatbcs BOKPYT HENOJBHUKHOW OCH,
MPOXOJIAIIEH Yepe3 BEpXHHUI KOHEI CTEpKHS. B cepenuny crepxHa ynapset myss maccou 10 T,
JeTAuasi B TOPU30HTAILHOM HampaBJieHuu co ckopocThio 500 mM/c u 3acTpeBaet B crepxkHe. Ha
KaKOW yroJl OTKJIOHUTCS CTEP>KEHb Mocya yaapa?

5. Ompenenure, PU KAaKOW TeMIlepaType rasa, COCTOSIIETO M3 CMECH a30Ta M KHCIOpPOJa,
HanOoJIee BEPOATHBIC CKOPOCTH MOJICKYJT a30Ta U KUCIIOpoaa OyAyT OTJIMYaThCs APYT OT ApyTa
Ha Av = 30 m/c?

AKP Ne2 «aekrpocratuka. [locTosiHHbIi TOK. MarHuTHoe moJjie»

1. B Tpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoAsTcs OJMHAKOBbIE
MOJIOKUTENbHBIE 3apsiapl mo 6,4 HKn xaxnaplid. HalTh HanpspKeHHOCTh W MOTEHIMAN
AJIIEKTPUUECKOTO TOJIsI B YeTBEPTOM BepuinHe. Paccuntarh pa3HOCTh MOTEHIIMAIOB MEXKIY
IIEHTPOM KBaJipaTa v YETBEPTOU BEPIIMHOIA.

2. Ha puc. €1=1,0 B, £=2,0 B, &=3,0 B, ri=1,0 Om, 1r2=0,5 Owm,
r3=1/3 Om, Ri=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuibl Toka
BCEX Yy4YacTKax ILeNnu; 2) TEIUIOBYID MOIIHOCTh, KOTOpas
BBIJIEJIAETCS] HA CONPOTHUBIIEHUH R3.

BO

Rs €2,12

3 KonaeHncatop ¢ eMKocThi0 4 MK®D 3apsauiid OT UICTOYHUKA TOKA C HampsbkeHueM 36 B u
NPUCOCTMHMUIIN B Toukax A u B ¢ Gatapeeii He3apsHKEHHBIX KOHIICHCATOPOB, H300paKEHHOM
Ha pucyHke Kk 3agade 15.3. Ilpuuem Ci=3Mk®d, Cr=5 Mx®d, C3=24 mx®. Haiitu 3apsn,
KOTOpBIN mocie 3toro Oyaer umerh KoHpeHcatop Ci, M M3MEeHEHHe oOuiel SHepruu Bcex




YCTBIPEX KOHIACHCATOPOB.

4. KpyroBoii BUTOK paguycom R=15,0 cM pacronokeH OTHOCUTENIBHO 0@CKOHEYHO ITTMHHOTO
MPOBO/IA TaK, YTO €ro IUIOCKOCTh MapalijiesibHa npoBoay. Ileprnenaukyisp, BOCCTAaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SIBISETCS HOPMAJIbIO K MJIOCKOCTH BUTKA. CHJla TOKa B IPOBOJIE
[1=5A, cuna Toka B BuTke Toku [>=1A. PaccrosiHue oT neHtpa Butka 10 mposoja d=20 cm.
OrnpenennTe MAarHUTHYIO MHIYKIHIO B IIEHTPE BUTKA.

5. Ha paccrossHun a = 1 M OT IJIMHHOTO MpAMOro mpoBoja ¢ Tokom [ = 1kA Haxomurtcs
KoJbOo paguycoM r = 1 cm. Konblo pacnonoxeHo Tak, YTO MAarHUTHBIM MOTOK,
MPOHU3BIBAIOIINI €ro, MakcumaieH. OnpeaenuTe, Kakou 3apsii NpOTeUYeT MO KOJbIy IMpHU
BBIKJIFOYEHHMH ToKa B poBoje. Conpotusienue kosnbla R = 10 Owm.

AKP Ne 3 «BoJiHOBasi OITHKA»

1. [110CcKOBBINYKIIAsl CTEKIISTHHAS JIMH3A C PAIlyCOM KPUBH3HBI CPepUIECKOM MOBEPXHOCTU R
= 12,5 cM mpwkarta K CTEKJISSHHOW IUIACTUHKE. J(MamMeTp HEKOTOpOro TEMHOrO KOJIbIla
Hrrotona B otpaxkeHHOM cBete di = 1,0 MM, quameTp ke TEMHOTO KOJIbIA, TOPSAKOBBIN
HOMEP KOTOPOTo Ha 5 eauHuI 6omblie, d2 = 1,5 mMm. OnipeieuTh IMHY BOJIHBI CBETA A.

2. Ha nudpakunoHHyIO pemieTky najgaeT HOPMAajJbHO IMy4OK CBETa OT Pa3psaHON TpyOKw,
HAroJHEHHON BojopomoM. UeMmy noikHa OBITH paBHA IOCTOSHHAS PELIETKH, YTOOBI B
HanpapjieHuy ¢ = 41° coBmajgamu ase TMHUU: A1 = 6563 A (MakcuMyM TpeThero mopsiaka) u
A2 =4102 A (MakcuMyM YeTBepTOro nopsaka)?

3. [lepBslii monsspu3aTOp yCTAHOBJIEH TaK, YTO €ro MJIOCKOCTh MPOIYyCKaHUS BEPTUKAJIbHA,
BTOpOIl MONAPU3aTOp pa3BEpHYT MO OTHOLIEHHUIO K mepsoMy Ha yron 20°. Bo ckoibko pas
U3MEHUT HWHTEHCUBHOCTh €CTECTBEHHOrO cBeTa Takas cuctema? Ilom kakum yriom K
BEPTHKAJIC HY)KHO YCTAaHOBHUTH TPETHI MOJISIPU3ATOP, YTOOBI CBET Yepe3 TaKyl CHUCTEMY He
nporen?

AKP Ne 4 «KBanToBasg Mexanuka. KBaHToBasg MeXaHUKA»

1. Yepnoe teno Harpenu oT temnepaTypsl 600 K go 2400 K. Bo ckonbko pa3 yBeIU4YUIIaCh
0611_18.51 TCIUIOBasA SHCPrus, H3ydacmas teaoM? Ha CKOJBKO H3MEHHUIACH JJIMHAa BOJIHBI,
COOTBETCTBYIOIIasi MAKCUMYMY SHEPTUU U3IYUYECHHs U CIIEKTPAJIbHBIN COCTaB U3ITyUYECHHUs?

2. ®otoH c sHeprueit | MaB paccestiicst Ha cBOO0OIHOM MOKOUBIIEMcs deKTpoHe. Haiitu yron
paccesHuss (POTOHA M KHHETHUYECKYIO SHEPrUI0 3JIEKTPOHA OTJaud, €ClI B pe3yJibTaTe
paccesiHus ITIMHA BOJHBI ()OTOHA M3MeHMIach Ha 25%.

3. Ilpu moouepenHOM OCBELIEHUH MOBEPXHOCTH HEKOTOPOrO MeTalyla CBETOM C JUIMHAMU
BoH 0,35MkM u 0,54 MKM OOHapy»KWJIHM, YTO COOTBETCTBYIOIIME MAaKCHMYMBI CKOPOCTH
(OTOAEKTPOHOB OTJIMYAKOTCS APYT OT JApyra B 2 pasza. Halitu paboTy BbIX0/1a 3JIEKTPOHOB C
MOBEPXHOCTHU ITOT0 METaJLJIa.

4. Tly4ox mapasIeNbHO JBHMKYLIMXCS BJIEKTPOHOB, MMelomux ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha JIuadparMy C JUIMHHOM Iueibio mupuHOW 1 Mxm. Ha skpane 3a mienbio Ha
paccrostHuu 0,5M oOpasyercst 1udpakuroHHas KapTuHa. ONpenenuTs JIMHEHHOe paccTOsIHUE
MEXTY AU(QpaKIIMOHHBIMA MHHUMYMAaMH TIEPBOTO MOPSAKA.

5. Bo ckonbko pa3 nedpoiineBcKkas JUIMHA BOJTHBI YaCTHIIBI MEHBIIIE HEOIPEICTICHHOCTH AX ee
KOOpAMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTEJIbHON HEONPEIEIEHHOCTH UMIysbca B 1% ?

6. DIEKTPOH HAXOJUTCA B OECKOHEUHO ITyOOKOH MOTeHUUAIbHON siMe mupuHon £. B kakux
TOYKax B uHTepBajie ) <x < { IUIOTHOCTh BEPOSATHOCTH  HAXOKJEHUS 3JIEKTPOHA HA IIEPBOM
Y BTOPOM JHEPreTUYECKUX YPOBHSIX OJUHAKOBA? BBIYMCIUTH MJIOTHOCTH BEPOSITHOCTH VIS
9TUX ToueK. Pernenne nosicHUTh rpaduuecky.

AKP Ne § «®@u3uka atroma u siapa»

1. BblMCIUTE WMHAYKLUUIO MAarHUTHOIO IOJ B LIEHTPE aToMa BOAOPOAa, 0OpPa30BaHHOIO
BpAILllCHUEM DHJICKTPOHA IO TNepBOH OOPOBCKOM opOHTE (CUMTATh BPALIAIOIIUICS 3JICKTPOH




KPYTOBBIM [TOCTOSIHHBIM TOKOM).

2. Tokosimuiicst nod He™ ucmyctuit GOTOH, COOTBETCTBYIOIIHI TOJIOBHOM JIMHUY cepun JlaiiMaHa.
Haiitu sHEpruo, IMIyJibC ¥ Maccy 3Toro GoToHa.

3. Mpenapar %yU maccel m = 1 T usimyyaer 1,24-10* o — wactun B cexynay. Haiiqure nepron
1noJTypacrnaja 3Toro Ipenapara, ero HadaabHy0 aKTHBHOCTh M aKTUBHOCTh uepe3 1Mp Jier.

4. Snpa nutus-7 6oMmOapaAupyrOTCsl MPOTOHaMU. B pesynbTare mpoTeKaHUs SIEPHON peakinu
00pa3yroTcs IBE OJJMHAKOBBIX YacTUIlbl. HailT uMmyibebl 3TuX yacTuil. [loj KakuMm yriom oHu
pazneratorcs? CuuTaTh, YTO SAPO-MHUIIEHb HEMOJABMKHO, a SHEPIHs HAJIETAIOMIEr0 MpPOTOHA
paBHa 2,6 M»B

BHeayauTopHas caMocCTOsiTeIbHasi padoTa OOy4YaroLIMXCS OCYLIECTBISETCS B BHIE
U3yYeHHsI IUTEPATYPhI TI0 COOTBETCTBYIOIIEMY pa3zieiy ¢ IpopaboTKOW MaTepualia; orOTOBKH
K BBINOJHEHUIO JTAOOPAaTOPHBIX pabOT Mo (U3MKE, MOATOTOBKM K CEMMHAPCKUM 3aHATHAM H
BBINIOJIHEHUE WHAUBUAYATIbHBIX 3a/1aHUH.

Ilepeyenb Tem AJ1sl MOATOTOBKH K CEMHHAPCKUM 3aHATHAM:
Tema 1. [IpumeHeHnEe 3aKOHOB COXPaHEHUS ISl ONIPEACIICHUSI CKOPOCTH MOJIETA ITyJIN

1. Umnynec maTepuanbHOM TOYKM. MMmynbc cucTeMbl. 3aKOH COXPAHEHHS HMITYJIbCA.
[TenTp Macc cuCTEMbI MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMmIyJibca 4acTuiibl. MOMEHT UMIyJIbCa CUCTEMBI. 3aKOH COXPAaHEHHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MaTepUaJIbHBIX TOUEK.

3. Pabota cuiibl. MomHoCTb

4. KoHcepBaTuBHble (NOTEHIMAJIbHBIE) CHJbL. [loTeHIManbHAas SHEPrUs CUCTEMBI
MaTepuaIbHbIX TOUEK. CBS3b CUJIbI U IOTEHIIUAIBHON SHEPTUH.

5. KuHetndeckas 3HEprust CUCTEMBI MaTEPUAIIBHBIX TOYEK

6. 3aKOH COXpaHEHMsI MEXaHMUECKON S3HEPIMH CUCTEMbI MaTEPUATIbHBIX TOUEK

7. Ypyrue u HEyNpyrue coyiapeHus.

Tema 2. I[I/IHaMI/IKI/I BpaImaTCJIbHOI'O0 ABUXKCHUSA TBEPAOTO TCJIa BOKPYT HEMNOJBM)XHOM ocH

l. AHamorus XapakT€pUCTUK W YpPaBHEHUH MOCTYNATEIbHOTO M BPAIATEIbHOTO
JIBUKECHMSL.

2. OcHOBHOE ypaBHEHHE AUHAMUKH MOCTYIATEIbHOTO ABMKECHUS (IBa BUIA).

3. OcHOBHOE ypaBHEHUE NTUHAMUKH BPAIIaTeIHLHOTO JBMKCHHUS (IBa BUIA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MOMEHT uHepIuu TBEPAOIO Tea.

6. Teopema IlITelinepa.

7. llpumenenue teopemsl lllTeliHepa M CBOMCTBA aJAJIUTUBHOCTH MOMEHTa HMHEPLUU B
IIPOCTHIX CIy4asiX.

Tema 3. DeMEeHTBI CTATUCTUYECKON (DU3UKH

. /IBa MeToa ONUCcaHusi MaKpOCKOITMYECKUX CUCTEM.

. ITapameTpsl cocTOsIHUS.

. PaBHOBecCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU T'a30B.
. YpaBHEHHE KHHETUYECKOW TE€OPUH Ta30B.

. DHeprust MOJIEKyJI rasa.

. Pactipenenenue Makcsemna.

. AHanu3 pacrnpezenenust Makcgeia.
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9. XapakTepHble CKOPOCTH MOJICKYJI HAEATBHOTO Ta3a.
Tema 4. IlepBoe Hauano TEPMOAUHAMUKH

1. JlaBnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHne cOCTOSHUS MAEaIbHOTO
rasa.
. [IepBoe Haya0 TEPMOINHAMUKH.
. Pacnipeenenue sHepruu 1no creneHs M cBOOObI.
. BHyTpeHHsIs1 sHeprus Kak QyHKIHSI COCTOSHUS CUCTEMBI.
. Pabora kak QyHKIMs mpoiiecca.
. U3oTepmuueckuii, N30XOpUIECKUN 1 N300apHUUECKUI MPOLIECCHI.
. Tennoemkocts. OTHOIIEHHE TertoeMKocTel. [lokazarens aanadarsl.
. Annabatuyeckuii nporiecc. YpaBuenue [lyaccona.
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Tema 5. Bropoe Ha4aimo TepMOJUHAMUKHU

1. OO6paTuMmblie 1 HEOOpPATUMBIE TPOIIECCHI.

2. Bropoii 3aK0H TEpMOANHAMUKH.

3. IlpuBeneHHOE€ KOJMYECTBO TEIJIOTHL. OHTpomnusi Tena. CBoWCTBa HSHTPONUHU
W30JIMPOBAaHHON CUCTEMBI.

4. VI3MeHeHHEe SHTPONUU B U30MPOIIECCAX C UICATBHBIM T'a30M.

5. TepMmoauHamMHueckas BEpPOSTHOCTb COCTOSIHMSI CHCTEMbl. CTaTHCTUYECKUH CMBICI
BTOPOT0 Hayanaa TEPMOJUHAMUKHY.

Tema 6. Hccnenosanue QJICKTPOCTATUYCCKOI'O ITOJISA €C ITIOMOIIIBIO OAUHAPHOI'O 30HAA

1. DnekTpocrarnyeckoe nojie. DIeKTpudeckuil 3apsaa. 3akoH Kynona.
2. HanpsbkeHHOCTD 31€KTPOCTaTUUECKOTro moJisl. [[puHIMI cyneprno3uiinm.

3. ITorok Bextopa £ . Teopema Iaycca.

4. IloTeHIMAIBHOCTD 3JEKTPOCTATHUECKOTO NoJsl. TeopeMa o HUPKYJIALHH.

5. CBs13b MEXKY HAPSKEHHOCTHIO U MOTEHIIMATIOM.

6. 'eomerpuueckoe onucanue nojsi. CUIOBbIE JIUHUUA. DKBUMOTEHIIMATIbHBIE TOBEPXHOCTH.

Tema 7. IIOCTOSHHBIN 3JIEKTPUYECKUM TOK.

1. Dnexrpuueckuil ToK. IITOTHOCT TOKA. Y paBHEHHE HENPEPHIBHOCTH.

2. 3akon OMa mId OJHOPOAHOTO YydacTka 1enu. ConmpoTHBJIEHHWE MPOBOJHUKA.
CoenvHeHNE CONPOTUBIIEHUN.

3. 3akoH Oma mJjist HeOMHOPOAHOTO y4acTka 1enu. Ctoponnue cuibl. DJIC.

4. TlpaBuna Kupxroda.

5. MomHocTh ToKa. 3akoH J[xkoynsa-Jlenua.

Tema 8. 3yueHue pe3oHaHCca HANPSKEHUN U ONPEACTICHUE HHIYKTUBHOCTH KaTy KU

1. Pe30oHaHCHBINA KOHTYP.

2. BeiHyXJIeHHBIE KOJeOaHHsI B KOHTYpE.

3. CnBur a3 mexay BaemHe DJ[C 1 TOKOM B KOHTYpeE.
4. TlonHoE CONPOTUBIIEHHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNpsKeHUH.

6. AMIUIMTYa CUJIBI TOKA IIPU PE30HAHCE HATIPSKEHUM.
7. BekTopHas quarpamma.



Tema 9. MaruuTtHoe nosie. DNeKTpOMarHuTHas MHAYKLINS

1. McTOYHMKY MarHMTHOTO MOJiA. MarHuTHOE MoJie IBMAKYIIETOCs 3apsiia U MPOBOIHUKA C
ToKOM. 3akoH buo-Casapa.

2. I1oToK ¥ IUPKYJIALMS BEKTOpa MHIyKIMU MarHuTHoro noiis. Teopema ["aycca u Teopema
0 LIUPKYJIALINN.

3. Cuna Jlopenua. /IBuxxeHue 3apsskeHHOM YaCTHULIBI B MAarHUTHOM ITOJIE.

4. Cuia Amnepa.

5. 3akoH anekTpoMaruuTHoM nHAYKIu @apanes. [Ipasumno Jlenna.

6. BuxpeBoe 351eKTpruiecKoe noJie.

7. SIBnenue camonnaykuuu. MaaykruBHocts. ConeHoU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Tema 10. UnTepdepenius cBeta

1. DeKTpOMAarHuTHbIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.

3. UuTepdepentius ceeta OT 1ByX HCTOUYHUKOB.

4. UnTepdepeHiius cBeTa oT IIIOCKONapaieIbHOM ITACTUHKH.

5. UnTepdepenius ceeta OT MIACTHHKYU NepeMeHHoi TonmuHbl. Konbsiia HeioToHa.
6. [IpumeneHnne nHTEpHEpPCHIINH CBETA.

Tema 11. dudpaxnus ceeta

1. SAABnenue nudpakunn. OcoOEHHOCTh AUPPaKIIMU CBETOBBIX BOJH. Judpakuus Openens u
O®paynrodepa.
2. Tlpunmun I'toiireHca-®dpenHens. YOpolleHWE BBIYMCIECHUN C IOMOIIbIO BEKTOPHOM
JarpaMMBl.
3. dudpaxuus OpeHens Ha KPYriioM oTBepcTHH. 30HbI Dpeners.
4. Nudpakuus OpayHrodepa Ha y3KOW NPSIMOJIUHEHHON IIETH. Y CIOBUS MaKCUMyMa U
MHUHMMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(PpPaKIUH.
5. Hudpakauonnas pemetka. OCHOBHBIE XapaKTEPUCTHKU TU(PAKIIMOHHON PEIICTKH.
VYcI10BUSs TNIaBHBIX MAKCUMYMOB M MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tema 12. [longpuzanus cera

1. ITonapuzanus ceera. EcTecTBEHHBIN U NOISPU30BAHHBIN CBET.

2. [Tonsipu3zanus cBeTa Mpu OTPAKEHUU U TIperomiieHuu. 3akoH bprocrepa.

3. Tomspuzamms mnpu [OBOMHOM JydenpenomieHUd. CBOHCTBA OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTy4€ei.

4. Tlonsipuzaunonusle npusmsl. [Ipusma Hukons.

5. 3akoH Mantoca. AHanu3 NoJApU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BelleCTBA. BpalieHne miocKoCTH MosIpU3aliy CBETA.

Tema 13. KBantoBas npupona cera. KopnyckynsspHO-BOJHOBOW Jyannu3M

1. TermoBoe n3nmyyeHue abCoMOTHO YepHOro Tena. 3akoH Ctedana — bonbimana. 3akoH
cMmenieHns Buna.

2. KopnyckynsipHO-BOJTHOBOW Iyajqu3M cBeTa. DHeprus U uMiyibc (oroHa. [laBieHue
CBeTa.

3. ®otorddexT. 3akonsl poTorpdexta. Dopmyna DHHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Komnrona.

5. BonHoBble cBoMcTBa yactul. JnmHa BonHbl e bpoid. IIpuHunn HeonpeneneHHoCTr



I'eitzenOepra.
Tema 14, 15. DmeMeHTHI KBAHTOBOM MEXaHUKHU

1. ITnanerapuasg monenb aroma. [loctynarsr bopa.

2. W3nydyeHue aTtomMa BOJOpOJa U BOJOPOAONONOOHBIX cuUCTeM. CHEeKTpalbHbIe CEpHUH.
®opmyna bansmepa.

3. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3akoH Mo3inu.

4. KBaHTOBBIE 4HCIIa, XapaKTEpU3YIOLIUE TMOJOKEHHE JIEKTpOHA B aToMe. KBaHTOBaHME
sHepruu. KBantoBanue MomeHTa uMityJsca. CriuH 3J€KTpOHa.

5. Cxema sHepreTHueckux ypoBHEHl aroma Bojopona. IIpaBuia oTbopa Hmpu aTOMHBIX
nepexoax.

6. 3aroHeHNe AIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [Taymnu.

Tema 16,17.AtoMHas u sinepHas pusuka

1. SBnenwe pagumoakTuBHOCTH. (OCHOBHOM 3aKOH  paJUOAKTUBHOTO  pacmaja.
PaguoaxkTuBHBIE PSIBIL.

2. CocTaB M XapaKTEpUCTHKU aTOMHOTO sijipa. SnepHbie cuiibl. KanenbHast u o0onoveyHas
Mozenu suep. Panuyc anpa.

3. Macca u sHeprus cBsizu sapa. Y AejabHasi JHEPIUs CBSI3U.

4. SnepHble peakuu. DHEPIusl sAEPHON PEAKIIUH.

5. VYpaBHEHHE M DHEPreTH4ecKoe ycloBHE o-pacrnajga. CBs3b SHEPrUU O-YaCTHIBI C
nepuoioM nosrypacnaaa. TyHHenbHBINA 3D dekT nmpu a-pacmnane. CIeKTp o-4acTHIL.

6. XapakTep cnekrpa y-usnydeHus. IIponeccsl B3auMOAEHCTBHS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTb HMHTEHCUBHOCTHU Y-U3Iy4Y€HHUS OT TOJIIMHBI cjos BemecTtBa. (CpaBHEHHE
MPOHUKAIOIIEH CLIOCOOHOCTH Pa3INYHbIX BUJOB U3JIyUECHHUS.

7. Tpu Buza P-pacnaga. DHepreTHUecKuil cekTp P-dyactui. I'unoreza HeHTpUHO. 3aKOHBI
coxpaHeHus npu P-pacmnane. JlenTonsl. JlenToHHBIHM 3apsi.

TeMbl IJI CAMOCTOSTEILHOI O U3yYCHUSA

1. BeinyxaeHHsle konebanus. Pezonanc

2. Bonnbl. YpaBHeHUE MI0CKO#M BOJTHBL. Da30Bas CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
HuTepdepenmms u qudpakius MEXaHHIECKUX BOJH

3. MexaHHKa )KUIKOCTEH U Ta30B

4. PeanbHbI€ ra3sbl

5. DIIeMEHThI HEPABHOBECHOM TEPMOIUHAMUKHI

6. [IpyHIIMTT OTHOCUTEJIBHOCTH B 3JIEKTPOIUHAMUKE. MArHUTHOE MOJIE KaK PEeIITUBUCTCKUN
apdexT

7. CepaeyHUKH B KaTyIlIKax HHIYKTUBHOCTU. Buxpesbie Toku Dyko

8. BzaumopeiicTBUE W3IyuY€HHS C BEIIECTBOM: JaBJICHUE CBETa, JIIOMUHECUEHIUS,
boroxuMHuyecKre BICHUS, TUCTIEPCUs

9. DHepreTUyecKuii CIIeKTp aTOMOB U MOJIEKYJI, IPUPOJa XUMHUUECKOU CBSI3U

10. SAnepuas duszuka. TepmosiiepHas SHEpPrus. JHEPTeTUKA Oy TyIIero



7 OneHo4YHbIe CPpeACTBA 1JIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluu

a) HJ'[aHI/IpyeMLIe pe3yJabTaThbl Oﬁy‘lel-[l/lﬂ U OICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO‘lHOﬁ arrecranmm:
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KOMIICTCHIIUN

OneHouHBIE CpeicTBA

OIIK-1: CnocobeH pemarth 3a1a4u NPo(hecCHOHATbLHOM 1eITeJIbHOCTH, IPUMEHSIsI METOAbI MOIETUPOBAHNSI, MATEMATHYECKOT0 AaHAJIU3A,

€CTCCTBCHHOHAYYHbLIC 1 oﬁmemmceﬂepm,le SHAHUA

OIIK-1.1

I/ICHOJIB3y€T CCTCCTBCHHOHAYYHBIC
3aKOHBI U IPUHIMIIBI ITPU PCIICHHUN
MPAKTUYCCKUX 3a1a4

OIIK-1.2

Pemraer ctanpapTHbie
podeCCHOHAIBHBIC 3a/1aUH C
MIPUMEHEHUEM OOIIEMHKEHEPHBIX
3HAHUM

OIIK-1.3

IIpumensier METOJIbI
MOJIETTUPOBAHUS u
MaTEMaTUYECKOr0 aHaum3a s
pelIeHns 3a1a4 TeOpPEeTUYECKOro 1
IIPUKJIAHOTO XapakTepa

IlepedyeHb TeopeTHUECKUX BONMPOCOB K Ik3amMeny (1 cemectp)
IIepedyeHb TeopeTHYECKUX BONMPOCOB K Ik3aMeny (1 cemectp)

1. Mexannueckoe aBwkenue. IIpenmer kumHematuku. Cucrema otcuera. MarepuaibHas TOYKA.
Tpaextopus. Paguyc kpuBusHbl Tpaekrtopuu. IlyTe u nepememienue. CKOpOCTb U YCKOPEHHE Kak
IIPOU3BOJHBIC PAINYC-BEKTOPA 10 BpeMeHH. HopMaabHOE U TAHT€HIIMAIBHOE YCKOPEHHS.

2. IlocTtynarenpHOE MABW)KEHHE TBEPAOro Tena. BpamarenbHOoe IOBUKEHHME TBEPLOTO Teia. YTOJ
MOBOpOTa. YIJIOBas CKOPOCTh M YIrioBoe YyckopeHue. CBsi3b MEXIYy YIVIOBBIMM U JIMHEHHBIMU
XapaKTEPUCTUKAMU JIBHIKEHUS.

3. IlepBbiii 3akoH HploToHa — 3akoH uHepuuu. HMHepumanbHble cucteMbl otcuera. Ilone kak
MaTepHajabHas IPUYMHA CWIOBOrO B3aummozeictBus. Cuna u macca. MMmynsc Ttena. Bropoit u Tperuit
3akoHbl HproTOHA.

4. IloHATHE COCTOSHUS B KJIACCUYECKOW MEXaHWKE. BHemHHWe M BHYTpEHHUE CWIBL. 3aMKHYTBIE
MEXaHUYECKHUE CUCTEMBI. 3aKOH COXPAHEHUSI UMITYJIbCA U €TO CBSI3b C OJHOPOJHOCTBHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcaJlbHas Mepa pPa3IndHbIX (JOpM ABMKEHHS M B3aUMOJeHcTBUSA. MexaHuyeckast
sHeprus W paborta. Kunermueckass sHeprus. lloreHumanbHas sHeprus. lloTeHIManbHOE TMONE CHIL.
KoHcepBaTuBHbIE CHIBI M NOTEHULUANbHbIE NOJA. CBA3bL MEXAY CHIOW M IOTCHLMAIbHOW 3HEPIUEH.
[TorennmansHast SHEPTUS YNPYTUX AeHOpMaIUii U OIS TATOTCHHUS.

6. 3aKOH cOXpaHEHUs MOJHOW MeXaHW4YeCKOoi sHepruu. CoyaapeHue Tell.

7. Ilonarue abCOMOTHO TBEPAOrO Tesia. MOMEHT CHiibl. MOMEHT MMITyJbCa MPH BPAIIEHUH BOKPYT
HENOJBWKHOM ocu. MOMEHT MHEpUMHM MaTEpHUaJbHOW TOYKM W TBEPAOro Tena. MOMEHTHI MHEpLUU
HEKOTOPBIX TElL.

8. OCHOBHOE YypaBHEHHE [MHAMUKHM BpalllaTelIbHOrO MABMKEHHA. DHU3NUECKHI CMBICI MOMEHTa
uHepin. PaboTa BHENTHUX CHIT TTPH BPAIICHHH.

9. IlpeobpazoBanuss ['anunes. [IpuHIMD OTHOCHUTEIBLHOCTH.

[locTynatel cnenuanbHOW  TEOPUH




Kon
WHMKATOpa

NHnukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHBIE CpeicTBa

otHocuTenbHOCTH. [IpeobpazoBanus JlopeHna u cieAcTBUS U3 HUX.

10. OcHOBHO¥ 3aKOH PENATUBUCTCKON JMHAMHUKU MaTEpUaIbHONU TOUKHU. B3aMOCBS3b Macchl M SHEPTHUH.
Bpems B ecTtecTBO3HaHMU. |'paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

11. OcHoBHble TONIOKEHUST MoJeKysipHO-kuHeTHYeckoit Tteopun (MKT). CocrtosiHue cucTemsl.
[TapameTpsl cocTosiHus. PaBHOBECHBIE cOCTOsTHUS M Iporiecchl. VX rpadudeckoe nzoOpaxkeHue. ONbITHBIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue Menneneena-Kianeiipona. OcHoBHoe ypaBHeHre MKT naeanbHbIx
ra3oB. Yucino creneneit cBOOOAbI MOJIEKYI.

12.3akon bosbliMana O paBHOMEPHOM pACHPENEICHUU HHEPTUU IO CTENEHSM CBOOOIbI. CpemHss
KMHETUYECKasi DHEPrUsl NOCTYNATEIbHOIO JBWKEHUS MOJIEKYJ. MOJEKYIIPHO-KHHETHYECKOE TOJKOBAaHUE
temieparypbl. CBs3b 1aBJICHUS, KOHLEHTPALUK U TEMIIepaTypbl. BHyTpeHHss SHEprus 1ieaibHOro rasa.

13. Cratuctuueckuit Metos uccinenoBanus. Ckopoctu Moinekyil. [lonaTtue o GyHKIMU pacnpesieneHus.
3axkoHn MakcBesuia asl pacnpeeneHns MOJIEKyJl HAeaJbHOro rasa no ckopoctsiM. Haubonee BeposiTHas,
cpeasss apudmMeTnueckas U cpeiHss KBaapaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pactipennenenuie bonbimana.

15. Mexanuueckas pabota u Termiora. Pabota, coBepiaemasi ra3oM pu u3MeHeHuu ero oosema. [lepsoe
Hayajo TEPMOJAUHAMUKHU.

16. IlpumeHeHue nepBoro Havana TePMOJUHAMUKHY K U30Mpoleccam. AanabdaTnyeckuii mporecc.

17. TenmoeMKOCTh UACANBHOTO ra3a. Makpo- 1 MUKPOCOCTOSIHHMSL.

18. TepmoauHamuueckass BeposSTHOCTh. llonste 00 sHTponuu. TepmoauHamuueckue GYHKLUU
coctossHMs. Bropoe Havano TepMoauHaMuku. TpeTbe Hayano TEpMOINHAMUKHU.

19. CTpyKTypa TEIUIOBBIX JBUTaTeliell U BTOpoe Haudano TepMoauHaMuku. KosdduiueHt nonesHoro
JNEUCTBUSA UIeATbHOTO TermoBoro npurarens. [{ukn Kapuo u ero KIT/I.

20. 'apmoHHnueckue kojeOaHus. XapaKTepUCTUKM TapMOHHMYECKMX KOJIeOaHWM: amIumrTyzaa, ¢asa,
JyacToTa, HadanbHas (aza. CKOPOCTh M YCKOPEHUE TOYKH IPU TAPMOHUIECKOM MEXaHUIECKOM KOJICOaHUH.
VYnpyrue u kBazuynpyrue cuibl. KoneGanus moj 1eiiCTBHEM 3TUX CHIL.

21. TlpyxuHHBI MasTHUK. OU3MYECKHM W MaTeMarwdeckuid MasTHukd. JuddepeHnnansHoe
ypaBHEHHE CBOOOJHBIX He3aTyxawolmx Kosnebanuil. I'paduueckoe mzoOpakeHue KoneOaHMH. DHeprus
rapMOHUYECKHUX KOJICOaHUH.

22. lupdepeHnmanbHoe ypaBHEHHE 3aTyXaloUMX KosieOaHuil M ero pemeHue. YacTora 3aTyXarolux
kosiebanuii. Jlorapudmudeckuii nekpement. J{oopoTHOCTh. BhIHY )R /1eHHBIE KONeOaHus. AMIUIATY1a U (hasa
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WHMKATOpa

NHnukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHBIE CpeicTBa

BBIHYKJICHHBIX KOJIeOaHUH. SIBIeHNe pe3oHaHca.

23. CnoxeHre TapMOHUYECKUX KojeOaHuid. CloxeHne rapMOHNYECKUX KOJIeOaHUIl OIHON YacTOTHl U
OJIHOTO HampaBiyieHus. buenus.

24. CnoxeHne rapMOHHYeCKuX Kosebannii. ClioskeHNe B3aMMHO-TIEPIICHANKYIISIPHBIX KOJIeOaHHH.

25. Dnektpudeckue 3apsaapl. JJMCKPETHOCTD 3JIEKTPUUECKUX 3aps10B. 3AKOH COXPAaHEHUS 3apsiioB B
3aMKHYTOH cucrteMe. Toueunsle 3apsaasl. Cuia B3auMOJIEHCTBUS TOUEUHBIX 3apsS0B B BAKYYME U BELLIECTBE.
3axon Kynona. HanpsokeHHOCTB aiiekTpryeckoro nodst. I'paduuaeckoe n300paxeHne eKTPUIECKOTO TTOJIS.
[TpuHIUTT CynEepro3UIUY AIEKTPUUECKUX TTOJIEH.

26.Pabota cwi anekTpoctarudeckoro nojist. [ToTenmuman snexkrpoctatuaeckoro nodst. L{upkynsius
BEKTOpa HAINPSDKEHHOCTH 3JIEKTpocTaTudeckoro noss. [ToTeHuanbHbIi XapakTep 3J1eKTpOCTaTUYECKOro
noJisd. CBsI3b MEXly HANPSKEHHOCTBIO ¥ MOTEHIUAIOM. [I0TOK BEKTOpa 3JIEKTPUYECKOTO CMELICHHUS.

27. Teopema Octporpaackoro-I'aycca st BEKTOpa 3JIEKTPUIECKOTO cMereHus. [Ipumenenue TeopemMbl
JUI pacuera MoJei.

28. IlocTosTHHBIN AIIEKTPUUECKHI TOK, €r0 XapaKTEPUCTUKU U YCIOBHS cyliecTBoBaHUsA. CTOpOHHHE
cuiibl. [TnoTHOCTH TOKA. 3akoH OMa B nuddepeHuanbHoi opMe Kak CIeICTBUE FIEKTPOHHON TEOpUn
ANEKTPONPOBOIHOCTH METAJIOB. Y Ie/IbHASI IPOBOJUMOCTD U YJ€JIbHOE collpoTuBiaeHue. COpoTUBICHHE
IIPOBOJHMKOB, €I0 3aBUCUMOCTD OT TEMIIEPATyphl. DJIEKTPOABIKYILAS CHJIA U HaNpsDKeHUE. B3aumMocBs3b
HaNpPSDKEHUs, 3JIEKTPOIBUKYILEH CUIIbI U Pa3HOCTU OTEHIMAJIOB.

28. 3akon Oma B UHTErpajiIbHOI hopme 17151 OAHOPOIHOTO U HEOJHOPOTHOTO YHacTKOB. Pa3BeTBieHHbIE
uenu u npasuia Kupxroda. Pabota 1 MOITHOCTH 3IEKTpHUUECKOro ToKa. 3akoH Jxoyisa-JIeHma.

29. MarnuTHoOe 1noJsie. BekTop MarHuTHON MHIYKUIMU. MarHuTHasi IpOHULIAEMOCTb BelllecTBa. Bexrop
HaIpPSPKEHHOCTH MarHUTHOT'O TOJIsl. MarHUTHBI MOMEHT.

30. IIpuHiun cynepno3uuuyu MarHUTHBIX noJiel. 3akoH buo-Casapa-Jlannaca. [Ipumenenue atoro
3aKOHA K pacuyeTy MarHUTHOI'O MOJIsl OTpe3Ka MPSIMOro NMPOBOJia, KPYrOBOI'O TOKAa U JUIMHHOTO
MPSIMOJIMHENHOTO TPOBOJAHHUKA C TOKOM.

31. BuxpeBoiil xapakTep MarHuTHOTo nojsi. TeopeMa o HUPKYJIALUYA BEKTOpAa MarHUTHON MHIYKLIUN
(3aKOH ITOJTHOTO TOKA).

32. Cuna Amnepa. 3akon Amnepa. Cuna Jlopenua. J[BrkeHue 3apspKeHHBIX 4acTUI B MATHUTHOM TIOJIE.

33. MaruuTtsbli notok. Teopema OcTtporpajckoro-I'aycca pjiss MarHuTHoro nosis. Padora no
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IIEPEMEILEHUIO IPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

34. MaruuTHblE MOMEHTHI JIEKTPOHOB M aTOMOB. HamarunueHHoCcTh. MaruuTHasi BOCIPUMMYHUBOCTb, €€
CBSI3b C MArHUTHOM NPOHUIIAEMOCTBI0. Tumnbl MmarueTukos. IIpupona nua- 1 napamarHeTusma.

35. deppomarnernsm. Marauthslil ructepesuc. Jlomensl. Touka Kropu. Ilpumenenue
(beppOMarHeTHKOB.

36. SIBnenue anexTpoMarHuTHOM HHAYKIMK. 3akoH Papanes. Ero BbIBOA U3 3aKOHA COXPAaHEHUS
sHepruu. [Ipasuno Jlenna. Bpamenue npoBoasel paMku B MAarHUTHOM TIOJIE.

37. SIBnenue caMoMHAYyKUMU. IHIyKTUBHOCTh. TOKHM M HaNpsDKEHUS MIPU 3aMbIKAHUU U pa3MbIKaHUU
ueny. SIBneHue B3auMHoON MHAYKIMK. [IpuHimn aelcTBus TpancopMaTopoB.

38. DHeprus MmarHuTHOrO nosist. O0beMHas MIIOTHOCTh SHEPTUH.

39. BuxpeBoe anexkTpuueckoe moje. Tok MPOBOAUMOCTH M TOK cMenieHuss. O0o011eHne TeopemMsl 0
LUPKYJISALUN BEKTOPA HANIPSKEHHOCTH MAarHUTHOTO TTOJIS.

40. Cucrema ypaBHeHUI MakcBenia B UHTETpajIbHON opMe. DIeKTPOMAarHUTHOE TOJIE.

41. Ilonarue BosnHbl. KuHEMaTHKa BOJHOBBIX MPOLIECCOB. BOJHBI TPOI0JIbHBIE U IOTIEPEYHBIE.
I"apmonunydeckue BoiaHbI. [|JInHA BOJIHBI, BOJIHOBOE YKCIIO. BOnHOBOMN (pOHT, BOJTHOBAsI HOBEPXHOCTH.
[Tnockue u chepuyeckue BoaHBI. YpaBHEeHHE Oeryiiel BoiaHbl. Da3oBas CKOpocTh. BoaHOBOE ypaBHEHUE.

42. Ilepenoc sHeprun BosiHOM. [1oTOK BOHOBOM 3Heprun. Bektop YMoBa. @usndeckue caeacTBUs U3
ypaBHeHU MakcBea.

43. DnekTpoMarHuTHbIE BOJIHBL. Bo30ykaeHue 31eKTpoMarHuTHeIX BoJH. JuddepenunansHoe
yYpaBHEHHE JJIsi SJEKTPOMArHUTHBIX BOJH. CBOMCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc sHeprum
JJIEKTPOMArHUTHOM BOJNIHOU. BekTop YMoBa-IloiinTuHra. Illkana 31eKTpOMarHuTHBIX BOJIH.

IlepeyeHns TeopeTHYECKHX BONPOCOB K IK3aMeHY (2 cemecTp)

1. Ilxama »aeKTpOMarHUTHBIX BOJH. (OCOOEHHOCTH OINTHYECKOro auamna3oHa. [lokaszaTenb
MIPEJIOMIICHUS CPEIBL.

2. Korepentneie BonHbL. WHTepdepeHms cBeTOBBIX BOJH. ClOKEHHE WHTCHCHBHOCTEH B ciiydae
HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIeOaHui.

3. OmnTHueckast pa3HOCTh X0aa. CBSA3b ONTHYECKOW PA3HOCTH XOa JBYX BOJH C Pa3HOCTHIO (ha3 MexKIy
HUMH. Y CIIOBHSI MAKCUMyMa U MUHUMYMa.

4. Cxema IOwnra mst Habmonerns naTepbepeHi. BpeMenHas 1 npocTpaHCTBEHHAs! KOTEPEHTHOCTb.
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10.

11

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Wntepdepennys B ToHKUX mieHkax. Habmoaenue konen HploToHa B OTpa)keHHOM M IPOXOJIAIIEM
CBETE.

Asnenne qudpaknun. Judpaknus Openens u Opaynrodepa. [Tpunnun ['roiirenca-Openens.
Hudpakus OpeHenst Ha KpyriioM oTBepcTud. 30HBI Ppenens. ['paduueckuii METOA CIOKEHHS
aMIUIATY ]I

Hudpakmus Ppaynrodepa Ha y3KOH NpsIMONMHEHHON mmienw. [ludpakunoHHas pemeTka Kak
COBOKYITHOCTb KOHEYHOI'O YHCJIA IIEIEH.

TennoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenenus Buna. ['nnotesa [Inanka.
®otorddext. 3akonsl Crosnerosa. Dopmyna DifHIITENHHA.

. ®orownsl. JlaBneHnue cBera. KoprycKyJIsipHO-BOJHOBOM JTyajii3M CBETA.
12.
13.

Paccesinue ¢potona Ha cBo60HOM AnekTpoHe. Popmyna KomnToHa.

BonHoBble cBoiicTBa wactuul. JlnuHa BoiHBI Ae bpoilnd. DkcrnepuMeHTalbHbIE MOATBEPKACHUS
ruroTessl ne bpous.

[Ipunuun HeonpeneneHHocTu. CooTHomeHue HeompeneneHHocTel ['eitzenbepra. OcoOeHHOCTH
npoliiecca U3MepeHUsi B KBAaHTOBOM MEXaHHKE.

®du3nveckoe WCTOJIKOBaHWE BOJIH Je¢ bpoiinsa. BomHoBas ¢yHkius u ee cBoiictBa. InoTHOCTH
BEPOSITHOCTH OOHAPYKEHUS YaCTULIBI.

OcHoBHasi 3ajaya KBAHTOBOM MexaHMKU. HecrannoHapHoe | CTallMOHAPHOE YpaBHEHUE
[lIpénunrepa.

Yactuua B 0IHOMEPHOI OECKOHEUHOM MPSIMOYTOJIbHOM MOTeHIIMAIbHOU siMe. KBaHTOBaHUE SHEPTUU.
Co6cTBeHHbBIE (PYHKITUHM COCTOSIHUS YaCTHIIBI.

[TpoxokaeHre YaCTHIIBI Yepe3 MOTCHITMANBHBIN O0aphep. TyHHETbHBIN dPPEKT.

KBaHTOBBII rapMOHUYECKUNA OCIHUIIATOP.

[Tnanerapnas wmonmens artoma. Ilocrymarel bopa. KBaHTOBaHHWE SHEpruu BOAOPOIOMOIO0HOM
CUCTEMBI.

Nznydenne BomopoaononoOHbx cucteMm. CHeKTpaiabHBIE cepur aToMa Boaopoaa. OOoOmieHHAs
¢dbopmyna banpmepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue penunrepa ans aroma Bogopoa. KBantoBanue MmomeHTa umiysibca. [IpaBuna otoopa.
CrnuH aiekTpoHa. KBaHTOBbIE uymcIia, ONUCHIBAIOUINE COCTOSIHHUE AJIEKTpoHAa B atome. KpaTHocTh
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25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

BBIPOKJEHUS SHEepreTuyeckux ypoHeu. [Ipunnun [laymnu.

[IpyHIMI ~ TOXIECTBEHHOCTH OJMHAKOBBIX dacTull. bo3onsl u ¢epmuonsl. KBaHTOBBIE
pacrpeneneHus.

CB00OOIHBIE MEKTPOHBI B MeTaiie. DHeprust @epmu. 30HHas TEOpuUs TBEPIX TEII.
DNEeKTPONPOBOAHOCTS METAJUIOB U MOJIYNPOBOIHUKOB. CBEPXIPOBOIUMOCTb.

SBnenue panumoakTUBHOCTU. OCHOBHOHM 3aKOH paJuMOakTUBHOro pacmnana. IloctosiHHas pacnaja.
[lepuon nmonypacnana.

CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. KanenbHas Mmozens. Pazmep u cniuH sijpa.

Macca u 3Heprusi CBsI3M aTOMHOIO siApa. 3aBUCHUMOCTb YJIEJBbHON 3HEPrus CBS3M OT MAacCOBOTO
yucia. O0onoueyHass MOJIETb sapa.

SnepHble peakuuu. DHEprusl peakuuu. Peakuuu AeneHnst U CUHTe3a saep.

PanuoaxTuBHbIE psifbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-U3TyueHus suep. JinmHa ceoboaHoro npodera
OL-4ACTHII.

Tpu Buna B-pacnaga. Duepreruyeckuii cnektp B-uactuu. Helrpuno.

Ocobennoctu y-u3inydenus saep. [IpoxoxxaeHne y-KBaHTOB Yepe3 BEIIECTBO.

Knaccudukanus neMeHTapHbIX yacTuil. JlenTonsl. JIeNTOHHBIN 3apsi.

Anponsl. bapronnslii 3apsa. KsapkoBast Mosienb aApoOHOB.

IIpuMepHBIi nepedyeHb NPaKTHYECKUX 3a1aHuil A5 dk3amena (1 cemectp)

3anaua 1. J[BukeHue Tena Maccoii 2 KT 3a1aHO ypaBHEHHEM: > — 6t + 3t +2 , TJle Ty Th BBIPAXKEH B
MeTpax, BpeMs - B ceKyH1ax. HaliTu 3aBUCUMOCTb yCKOpEHHUs OT BpeMeHU. Brrunciuth
PaBHOJEHUCTBYIOILYIO CHUITY, IEHCTBYIOLIYIO Ha TEJIO B KOHIIE BTOPOI CEKyH/Ibl, U CPEIHIOIO CHITY 3a 3TOT
IIPOMEKYTOK BPEMEHH.

3agaua 2. Touka aBuxercs B iockoctu XOY mo 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaekropuu y = f(X) u n300pa3uth ee rpapuuecku; 2) BEKTOpP CKOPOCTH V; 3)
YCKOpEHHsS a B 3aBHCHMOCTH OT BPEMEHH; 4)MOMEHT BpEMEHH to, B KOTOPHI BEKTOP YCKOPEHHS a
COCTaBJIAET YOI /4 ¢ BEKTOPOM CKOPOCTH V.
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3agaua 3. OgHOPOIHBIN cTepkeHb IHHON {=1 M MOeT CBOOOAHO BpallaThCs BOKPYT TOPU30HTAIBHOM
OCH, MPOXOJSIIEH Yepe3 OJMH W3 €ro KOHUOB. B apyroi koHel yaapsieT myJisi MacColl m=7 T, JIeTsIas
MIEPIEeHINKYISIPHO CTEPIKHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. OmnpeaenuTh Maccy M CTepiKHS,
ecli B pe3yJbTaTe MONaJaHus My OH OTKIoHMICS Ha yron o=60°. [IpuraTs ckopocTs myau V=360 m/c.
Cuutats M»m.

FRRRRRR R R

3anaua 4. [llap maccoit mi = 5 KT ABMKETCS CO CKOPOCTHIO V1= 1 M/C M CTaJIKUBACTCS C MTOKOSIIIAMCS
mrapoM Maccoid mz = 2 kr. Onpenenuts ckopoctu Ui u Uz mapoB mocie yjnapa. ¥Yaap cuutatbh aOCOIOTHO
YIPYTUM, IPSIMBIM, LEHTPAJIbHBIM.

3agaua 5. 3a npomexxyTok BpemeHH t=10 ¢ gactuna nponuta 3/4 okpykHOCTH pagmycoM R=160 cwm.
Haifti: 1) CPeaHIO CKOPOCTh JIBWKCHHS <V>; 2)MOAyNb CPEIHEH CKOpOCTH mepemertenus|<v>|; 3)
MOAYJIb CPCAHCTO BCKTOpA IMOJHOI'O YCKOPCHUA |<a>| , €CJIM 4YaCTulla ABHUIaJIaCh M3 COCTOAHHA ITIOKOA C
NMOCTOAHHBIM TaHTI'CHIIMAJIbHBIM YCKOPCHUCM A .

3agaya 6. /IBa Mouyig KucIOpoJa HM30TEPMUYECKH CXKalIM, a 3aTeM M300apUUYECKU pPACLIUPUIH 10
IepBOHAYANBHOTO 00beMa. M3BecTHO, uto P1=550 kIla, V1=9-10>M>, a cpenusis kBagpaTHuHas CKOPOCTH
JBYDKEHUSI MOJIEKYJT B KOHEYHOM COCTOSIHUM paBHa 720Mm/c. Ha CKOJIBKO M3MEHHUTHCS KOHEWHAs CPEIHSS
KMHETHYECKasi 3HEPrusi €ro MOJIeKyJ OTHOCUTEIbHO HauanbHOHU. IIpenctaButh rpadmku ONMUCAHHBIX

nporeccoB B koopauHarax V-T.

3agaua 7. A30T HAXOAUTCS B 3aKPBITOM cocyje 00beMoM 3 1 ipu temmnepatype 27°C u JaBiaeHuH 3 aTM.




Kon
WHMKATOpa

NHnukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHBIE CpeicTBa

ITocne HarpeBaHus AaBIEHUE B COCYE MOBBICKMIIOCH 10 25 atM. Onpeaenuts: 1) TeMnepaTypy a3oTa mocie
HarpeBaHus; 2) KOJIMYECTBO TEIJIa, COOOIIEHHOTO a30Ty.

3anaua 8. Haiitu usmenenne AS sHTporuu npu mpespaniennn npaa (t= —20°C) maccoii m=10 r B map
(t==100°C).

3amauya 9. B Tpex BepmmHax KBaapaTa co cTOpoHOU @=40 cM HaxXOASTCS OJMHAKOBBIE MOJOKUTEIbHBIE
3apsaasl o 6,4 HKn xaxnapiii. HaliTu HanmpsHKeHHOCTh M MOTEHIMAN AJIEKTPUYECKOTO TMOJI B YETBEPTOM
BepmuHe. PaccyuTaTh pasHOCTh NOTEHIIMAIOB MEXY LIECHTPOM KBaJpaTa U YeTBEPTON BEPLIMHON

3amaua 10. Onpeaenuts CHIy TOKa, TEKYIIEro yepes aneMeHt &2, ecan £1=1 B, & =2 B, & =3 B, ri=1 Owm,

r2=0,5 OM, 13=1/3 Om, R4=1 Om, R5=1/3 Om.

3agaua 11. beckoHeUHO JUIMHHBIN MPOBOJHUK U30THYT TaK, KaK 3TO N300pakeHO Ha pucyHke. OnpeneanThb
MarHuTHyI0 MHAyKWo B moms, co3gaBaemoro B Touke O TokoMm I = 80 A, TeKymuM mo MpOBOAHHKY.
[punsats r = R/2, roe R=1 m.

3apgauya 12. KpyroBoii Butok paaumycom R=15,0 cMm pacronokeH OTHOCUTEIbHO OECKOHEYHO IJIMHHOIO
MIPOBO/IA TaK, YTO €ro0 IJIOCKOCTh NapajuieabHa npoBoay. [lepnenaukyisip, BOCCTaHOBIEHHBIN Ha IPOBOA U3
LIEHTPA BUTKA, SIBJSIETCSI HOPMAJIBIO K IUIOCKOCTH BUTKa. Cuia Toka B poBozae [1=5A, cuiia Toka B BUTKe
Toku [>=1A. PacctossHue OoT meHTpa BuTKa 10 mpoBoaa d=20 cm. Ompeaennure MarHUTHYIO WHIYKIUIO B
LIEHTPE BUTKA

3amaua 13. Ha paccrossuuu a = 1 M OT JJIMHHOTO NMPSIMOTO NMPOBOJIA C TOKOM | = 1KA HaXOaUTCs KOJBIIO
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paguycom r = 1 cM. KonbI10 pacnosioxkeHO Tak, YTO MarHUTHBIN MOTOK, IPOHU3BIBAIOLIUI €r0, MAaKCHMAJICH.
Ornpenenure, Kakou 3apsii MPOTEUET MO KOJIBIYY NMPHU BHIKIIOYEHUHU TOKA B MpoBoie. CONMPOTHBICHUE KOJIbIIA
R=10Owm.

IIpuMmepHBIi NepeyeHb NPAKTHYECKHUX 3aJaHUi /151 IK3aMeHa (2 cemecTp)
3amaua 1. JKenTblil cBeT HAaTpHs, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJH A1=589HM U A2=589,59HM,

najaeT Ha AuQpakuoHHYI0 pemeTKy, nMmeromnryto 7500 mrpuxos/cm. OnpenenuTs:

1. HaubGonpumii mopsaok MakCUMyMa JUIsl 3TOTO CBETa;

2. YTIIIOBYIO JHCTIEPCUIO TU(PPAKITMOHHON PELIeTKH;

3. Ulupuny pemeTku, HEOOXOIUMYIO AJISl PA3PELICHUS 3TUX JIBYX JTMHUM.
3amaua 15.Yron o MexIy MIOCKOCTSME NPOMyCKaHus MOJIspu3aTopa 1 aHanu3aTopa paseH 45°. Bo ckosibko
Pa3 yMEHBIIUTCS HHTEHCHBHOCTh CBETA, BBIXOJIAIIETO M3 AHAIM3aTOPa, ECJIM YTOo YBEIUUUTh 10 60°?

3anaua 3.Beimykiias JIMH3a pajgdyca paBHOTO 16 ¢M compuKacaeTcsi CO CTEKISTHHOM macTuHol. KoHTakT
JIMH3BI U IIACTUHBI UaeaabHbIN. J{nrHa BonHbl cBeTa S00HM. [TomyunTh BeIpaXeHus! JUIsl pailyCoB CBETIIBIX
Y TEMHBIX KOJICI] U HAWTH PAJNyC MATOTO CBETIOTO KOJBIIA.

3agaua 4. MakcuMyM CHEKTpaJIbHOM MJIOTHOCTH 3HEpreTudeckoi cBetumoctr CoNHIla MPUXOANUTCS Ha
nHy BOJHBI 0,48MkM. Cuntast, uro CoHIe U3TydaeT Kak YepHOE TEJO, ONPEISIUTE:

1. TemnepaTypy €ro noBEpXHOCTH;

2. MoIHOCTh, U3TYYaEMYIO €r0 TOBEPXHOCTHIO.

3amauya 5. [lpu HEKOTOpOW 3aMep)KHBAIONICH PA3HOCTH IMOTEHIIMATIOB (POTOTOK C MOBEPXHOCTH JIUTHS,
OCBEILIaeMOTr0 AJIEKTPOMArHUTHBIM M3JIyYEHHEM C JJIMHOW BOJHBI Ao , Mpekpamaercs. M3MeHuB AnuHy
BOJIHBI W3NyueHus B 1,5 pasza, yCTaHOBWIM, YTO IJISl MpeKpaimieHus (OTOTOKa HEOOXOIUMO YBEIUYHUTH
3aJIepP’KUBAIOIIYI0 Pa3HOCTh MOTEHIMAJIOB B 2 pa3a. PaGoTa BbIXOAa 3JEKTPOHOB C MOBEPXHOCTHU JUTHS
Arux=2,39 3B. Beraucnure Ao.
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3agaua 6. Kakas yacTh Ha4aJIbHOT'O KOJIMYECTBA ATOMOB PACMAIAE€TCs 3a OJIMH T'OJl B PaAMOAKTUBHOM
msorone Th?? . Tlepuon nonypacmana T=7*10° ner.

3anaua 7. ®oron ¢ sHepruei £€=3,02M»3B B 1mosie TSHKEIOTO SIIpa MPEBPATHIICS B TIAPY JJICKTPOH-TIO3UTPOH.
[IpuHUMas, YTO KHHETHYECKAst SHEPT U AIIEKTPOHA U IO3UTPOHA OJMHAKOBA, OTIPEACTNTE KHHETHYECKYIO
SHEPIUI0 Ka)KI0M YaCTHUIIBI.

3amaua 8. Onpeenure cyTOUHBIH pacxo/ 4UCTOro ypana 92U° aToMHOI! 7IeKTpoCcTaHIiel MOIHOCTBIO
300MBT, ecu nipu neneHUN 92U?* 33 oun akT nenenus Boiaensercs 200MaB SHEPTUH.

3agaya 9.BerauciuTh NOCTOSHHYIO Puidepra, eciim u3BECTHO, YTO JJisk KFOHOB He' pasHOCTh [1MH BOJIH
MEX/1y TOJIOBHBIMM JTUHUSIMU cepuu banbmepa u Jlaiimana AA=133,7um.

3agaua 10. Haiitu pasnocTs sHepruu cBszu on' u 1p' B sape sB!L..




0) Ilopsimoxk mnpoBedeHWs] NPOMEKYTOYHOH AaTTeCTAMM, IOKA3aTeJdM W KPUTEPHH
OlLlCHMBAHUS:

[IpomexyTouHass arrectauus Mo JucHUIUIMHE «®PU3KMKa» BKIIOYAET TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHUS 00YyYaIOUMMHKCS 3HAHUMN, U IPAKTUYECKHE
3aJJaHus, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHUH M BIIQJACHUH, IPOBOAUTCS B hopMe
3aueT (1 cemectp) u sKk3amena (2 cemectp).

JK3aMeH — YCTHBIH, Kiaccuueckuid. B kaxxaom Ounere 2 TeopeTndeckux Bompoca u 1 3a7aya.
Jlng nonmydenus oueHKH «OTINYHO» MU «XO0POILI0» 00s3aTENIbHO MPaBUIIbHOE PELICHHUE 3a/1a4H.

Kputepun BbicTaB/IeHUs] IK3aMEeHAMOHHON OLIEHKH:

— Ha OLEHKY «OTJIHYHO» — OOydalolIuiCs [OJDKEH I10Ka3aThb BBICOKHI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMaTH4ecKoe M TIyOoKoe 3HaHHE
y4eOHOro marepuana, CBOOOJHO BBINOJIHATH MPAKTUYECKUE 3aJaHusi, CBOOOJHO ONEpUpOBATH
3HAHUSMH, YMEHUSIMH, TIPUMEHATh UX B CUTYAallUAX MOBBIIICHHON CIOKHOCTH; OOyYaroIuics
JOJDKEH 00yiafaTh 3HAHUSMU HE TOJIbBKO Ha YPOBHE BOCHPOM3BENEHUS U OOBACHEHUS
uHbOpMaIlMK, HO ¥ UHTEIUICKTYalbHBIMU HAaBBIKAMH pELICHHs MpoOJeM U 3a/1ay, HaXOXKICHUS
YHHUKaJIbHBIX OTBETOB K MpoOIeMaM, OLICHKU U BBIHECEHUS! KPUTHUECKUX CYXKACHUM;

— Ha OIEHKY «XOopomio» — oOydJalmuics [OJKEH ToKa3aTh CpEeIHUN YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIyCKAaIOTCs
HE3HAYUTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS MPU AaHATTUTHUECKUX OTEPaIUsX, IepeHoce
3HAHUW U YMEHUU Ha HOBbIE, HECTAHAAPTHBIE CUTYALINN;

— Ha OLICHKY «YI0BJIETBOPHUTEJIbHO» — CTYJIEHT JTOJKEH MOKa3aTh IMOPOTOBHIN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, TO €CThb OH JOJUKEH HMEeTh 3HaHUS Ha YpOBHE
BOCTIPOM3BEJICHUS U 00BsICHEHUS MH(DOPMAIIMK, UHTEIUIEKTYalIbHble HABBIKM PEIICHUS MPOCTHIX
3a/1a4; B XOJI€ KOHTPOJBHBIX MEPOINPHUSATHI AOIMYCKAIOTCA OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICIbHBIX 3HAHWI, YMEHU, HABBIKOB, 00YYAIOIINNACS UCTIHITHIBACT 3HAUYUTENIbHBIC 3aTPyTHEHUS
IIPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYalUH.

— Ha OLICHKY «HeyA0BJIEeTBOPUTEIbHO» — PE3yJIbTaT 00yUYeHHs HE JJOCTUTHYT, KOMIETEHIIMH HE
c(OpMHUPOBAHBI, CTYIEHT HE MOXKET IT0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHNUS
uHbOpMallny, HE MOXKET MOKa3aTh MHTEJUIEKTYaJIbHble HAaBBIKU PELICHHSI IPOCTHIX 3a]1a4.

3auér oOyuarommecss IOMy4YalOT B pe3yJbTaTe BBIOJHEHHUS BCEX BHUIOB padoT,
PEeIyCMOTPEHHBIX B | ceMecTpe HW3ydeHHs AMCUUIUIMHBL. Bce BHAbI paboOT OlEHUBAIOTCS
IIPEINOIaBaTeNIEM, COTJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKajle Ul JAHHOrO ceMmecTtpa. B
ciy4yae HeBblosiHeHUs oOywatommmess 20% - 30% ot obmero uwuciaa BUAOB paboT,
IPEIyCMOTPEHHBIX B 1 ceMecTpe WIM TNpU BO3HMKHOBEHMM CIOPHBIX CHUTyalUid, 3auder
npoBoAuTCA B (hopMe cobeceloBaHUs MO BOMPOCAM U 3aJJaHHsIM COTJIACHO MEPEYHIO BOIIPOCOB U
IIPAaKTUYECKUX 3aJaHUH K 3a4ETY C OLICHKOM.

Kputepun BbIcTaB/IeHUs 3a4€THOM OLIEHKH:

— Ha OLIEHKY «OTJIMYHO» — Pe3yJIbTUPYIOIINN PEHTUHT 00yUaromerocs 10JKeH COCTaBIISATh
85 — 100% ot MakcuMalibHOM cyMMBbI 0aiioB 3a ceMecTp. OOydaromuiicsl MOKa3bIBa€T BHICOKUI
YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMaTHYECKOEe M TIIyOOKOe
3HaHWE Y4eOHOTO Marepuajga, CBOOOTHO BBITIOJNHICT NPAKTUYECKUE 3aJaHus, CBOOOJTHO
ONepUpyeT 3HAHUSIMHU, YMEHHUSIMHU, HABBIKAMH NPUMEHEHUS UX B CUTyalUsX MOBBIIICHHOU
CJIOHOCTH;

— Ha OLEHKY «XOPOLI0» — PE3yJIbTUPYIOIINNA PEUTHHT 00yUaIOIerocs JOKEH COCTABIISATh
70 — 84% or makcuManbHON cymMMBbl OamioB 3a cemecTp. OOyuaroluiicss JOMHKEH MOoKa3aTh
CpeIHHUI ypOBEHb C(POPMHPOBAHHOCTU KOMIIETCHIIMNA: OCHOBHBIC 3HAHUS, YMEHHSI OCBOCHBI, HO
JOTYCKAlOTCA HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHUS MpU aHATIUTHYECKHX
orepanusx, IEpeHoCce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH;

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOIUN PEUTHHT 00yYaroerocs J0KeH
coctaBiATh 50 — 69% OT MakCUMaIbHON CyMMBI 0aiIoB 3a cemecTp. CTyIeHT JOJKEH MoKa3aTh
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIMA, TO €CTh OH JOJKEH MMETh 3HAaHUS Ha
YPOBHE BOCIIPOU3BEICHHUS U OOBACHEHHS MH(POPMALMU, MHTEIUICKTYyaJIbHbIC HABBIKU PEIICHHS



IOPOCTHIX 33Jay; B XOJ€ KOHTPOJBHBIX MEPOTNPHUSATHHA HOMYCKAIOTCS ONIMOKH, IMPOSBISETCS
OTCYTCTBHE OTJCNIbHBIX 3HAHUH, YMEHHH, HaBBIKOB, OOYYaIOIINICS UCTIBITHIBACT 3HAYUTEIBHBIC
3aTPYAHCHUS TP ONICPUPOBAHUHN 3HAHUAMU U YMCHUSAMU IIPU UX MIEPCHOCC HA HOBBIC CUTYallUU.
— Ha OLICHKY «HEYI0BJIE€TBOPUTEIbHO» — PE3YIbTUPYIOIIUI PEHTHHT 00yYaronIerocsi COCTaBISIET
meHee 50% OT MakCHUMaJIbHOM CyMMBbI OajuIOB 32 CEMECTP pe3yibTaT 0Oy4YeHHs] HE IOCTUTHYT,
KOMIICTEHIIMM He C(GOPMHUPOBAHbBI, CTYAEHT HE MOXXET II0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BCACHUSA U 00BSICHEHHS I/IH(l)OpMaIII/II/I, HC MOXKCT IIOKa3aTb MHTCJUICKTYaJIbHbBIC HABBIKU
peLIeHus MPOCTHIX 3a1ad.



